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PREFACE

Due to the great abundance and diversity of insects their taxohomy
presents many difficulties and complexities. Classification is conse-
quently a discouraging aspect of entomology to the young student
who must attempt in a short space of time to gain a sufficient knowl-
edge of relationships that may enable him to recognize the more com-
mon and important types of insect life.

Long teaching experience has served clearly to demonstrate to the
authors that the fundamental principles of classification cannot be
fully appreciated through the study of descriptive text-books, nor can
any comprehension of the infinite variety of nature be acquired except
by elose observational contact with the things themselves. Moreover,
the study of a few selected types by the laboratory method fails to give
more than a very superficial view of the organicworld, and as biological
knowledge advances, tends to emphasize the similarities between ani-
mals and to minimize the differences that exist between them. It is,
therefore, highly desirable that the principles of taxonomy be pre-
sented to the student in a practical way to demonstrate particularly
certain of its more fundamental and important phases.

The present volume is the outcome of a series of steps, developed by
the authors during the course of many years to train students in the
practical taxonomy of insects and to provide a manual for the identifi-
cation of the larger groups of insects; one which would prove useful
and reliable in the hands of professional entomologists and other
persons, especially biologists working in other fields, for the actual
identification of specimens of insects.

The precursor of the present manual was published by the authors
in 1915 and printed privately as a “Key to the Families of North
American Insects.” It has proved to be very useful and workable in
the teaching laboratory both by ourselves and others and has, we
believe, proved to be a valuable aid to entomologists and other inter-
ested persons who have occasion to identify specimens of insects. We
have regretted the geographical limitations of the original book which
have made it less useful to workers in other parts of the world, and
also the almost entire omission of aids for the identification of the
immature stages. The lack of lists of literature was also recognized as
a fault as well as the omission of keys which would serve to identify
specimens of the various other terrestrial arthropods which are fre-
quently collected by those interested in insects.
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The new volume has, therefore, been entirely rewritten to include
the families of the entire world, and in many cases subfamilies of the
larger or more important groups. A selected list of literature on the
several groups has been added, and so far as possible, keys for the
identification of the immature stages. We have also prepared an addi-
tional part dealing with the numerous other groups of terrestrial
Arthropoda.

The keys aim to reproduce as accurately as possible the most gen-
erally accepted system of classification of each group. They are neces-
sarily to some extent heterogeneous as they represent the accumulated
opinions and revisions of hundreds of workers during the course of
many decades. Taxonomy is the oldest branch of biological science
and as it has in the past had many more devotees than the recently
developed branches, it has a much more complex background. The
present treatment can in no sense be considered as original, nor does it
follow in detail any previous comprehensive system. There are numer-
ous changes from the arrangement in our previous book, although this
has served in a general way, more closely in some groups than others,
as a model for the present one. In a few groups where recent extensive
revisions have been published, these have been quite generally fol-
lowed. In others, where there is considerable disagreement among
authorities, we have attempted so far as possible to present what
seems to be the most generally acceptable classification or the one
which appears to be most rational. The arrangement of the Hymenop-
tera and Diptera represents mainly our own viewpoint, and this is to
some extent true of the Coleoptera. The systems followed in certain
other groups are indicated from time to time in the text. Where recent
monographs of certain groups have appeared, the classification there
proposed has been accepted with few changes, although we have by
no means made it a rule to regard the newest arrangement as the most
satisfactory.

The illustrations have been derived from many sources and are
in great part redrawn from published figures, although it must be stated
that many have been simplified, differently lettered or otherwise modi-
fied to adapt them to the purpose of the present manual. Ineach case,
where not original, the source of each is indicated by the name of the
author in parentheses.

Most of the figures from our previous book are reproduced here.
They were drawn mainly by Beirne Barrett Brues, the wife of one of
the authors. To these have been added an extensive series prepared
by Anna Scholl O’Connor, a considerable number by Selina Tetzlaff
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Johnson, and a few by others, including the writers. The figures have
-been selected principally to represent the general appearance of the
species of the various groups and the special structures used in classi-
fication.

The marking of accents and the indications for the proper pronuncia-
tion of the names of genera, families and higher groups has been done
in great part by Alice M. Brues, daughter of one of the authors.

The manuscript was transferred into typewritten form chiefly by
Mzs. O’Connor who has also aided greatly in the reading of the proof
and preparation of the index.

For advice and criticism on numerous occasions we are greatly in-
debted to a number of friends and co-workers, as well as to several
students, especially Mr. R. P. Dow, who was of great assistance in the
preparation of the section on Hymenoptera.

Professor W. M. Wheeler has examined the section on ants, but far"
more, has offered encouragement and criticism during the tedious
process of preparation.

Finally, we are deeply grateful to Dr. Thomas Barbour for issuing
the volume as a contribution from the Museum of Comparative
Zodlogy.

No one is more keenly aware than the writers of the great chance
that errors of statement or omission may creep into a work of this
kind. We have diligently guarded against the occurrence of such
errors during the course of preparation, but for any that may remain
we trust that we may be forgiven.
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INTRODUCTION

Approximately half a million species of insects have so far been
described and named, and their number is being gradually increased
from year to year. So far as those competent to judge are able to esti-
mate, it seems probable that this number represents perhaps one-tenth
or one-twentieth of those which actually exist upon our planet at the
present time. Their descriptions fill libraries and their final identifica-
tion requires the knowledge of specialists. Obviously no single volume
can provide means for their complete determination, and attempts to
deal with selected series of abundant species from particular regions
are always disappointing and untrustworthy. It is possible to deal
quite fully with the families into which the insects are divided within a
reasonable space and it is with their recognition that the present work
is concerned.

Identification of the families has been effected by means of analytical
keys, which have been arranged as dichotomies. There are also pro-
vided similar keys, first for the determination of the classes of Arthro-
poda, and later others for the determination of the orders of each class.
The families are then tabulated under each order. Unless the class
or order is known, the student should, therefore, first consult the “ Key
to Classes of Arthropoda’ on page 26. If it be known that the speci-
men is an insect or an arachnid, or that it surely belongs to a particular
class or order, the appropriate key (as indicated in the “Table of
Contents”’) will form the starting point for the work of identification.

Each key contains a number of couplets, or pairs of contrasting
statements which indicate clearly two characters or groups of char-
acters, one of which will agree with the specimen in hand. In the first
couplet, for example, two contrasting descriptions are given, one of
which should agree with the insect to be determined. The number at
the end of the line following this description indicates the couplet
which should next be studied, and so on until the final name is reached.
All the keys have been arranged in this way, as the writers experience
in the classroom shows that specimens can be most easily, rapidly
and accurately classified with a key of this type where the contrasting
descriptions appear together on the page and may very easily be com-
pared.

Another type of identification key has the pairs of contrasting char-
acters distinguished from other pairs by differences of indention on the
page. Keys thus arranged can be constructed to follow natural rela-
tionships more closely, but they require much more space for printing
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and in long keys are exceedingly difficult to follow. We have, therefore,
not adopted such an arrangement. v

While the dichotomies frequently represent natural relationships or
lines of phyletic development, we have not attempted to indicate
natural divisions wherever the convenience and practical arrangement
of the keys would have been sacrificed. It is at best not possible to
express the natural relationships of animals or plants by any linear
arrangement. It may be said, however, that a carefully arranged
dichotomy, in most cases, may be made to conform quite closely to
such linear arrangement as may seem most appropriate.

The keys present, therefore, to some extent an artificial, as opposed
to a natural sequence, although wherever possible a natural order has
been retained. The conspectus of families, on the other hand, aims to
present a natural classification as nearly as this can be expressed by a
linear sequence. As a linear arrangement is the only one which can be
used in a list of this sort, it must be understood that it cannot actually
indicate the relationship of the several units by their proximity in the
list. We must regard the present fauna as representing a horizontal
section of the “phyletic tree”” which we see only as a multitudinous
series of sections through its twigs and branchlets. The linear arrange-
ment of such a complex cannot even suggest the equally irregular
branches to which these twigs were attached in the past. Many of the
latter represent extinct groups, and these are not considered in the
present book, although the researches of paleontologists have served
greatly to clarify our views on the relationships of modern insects.

There is a very pronounced tendency continually to restrict the ex-
tent of families and consequently increase their number. This is greatly
deplored by many zodlogists and regarded as inevitable, if not highly
undesirable by others. The reasons for such a change are manifold.
The continual discovery of new forms rapidly increases the number of
known species and this in itself merely on the basis of numbers makes it
easier to deal with classification if we have a greater number of units of
convenient size. The more careful study of anatomical structure
frequently leads to the discovery that certain groups are polyphyletic,
that is to say, are not of common origin, but represent a convergence
or parallelism in the possession of certain closely similar characteristics.
If we are to develop a natural classification, such groups must, of
course, be divided into a number of smaller families, each easily dis-
tinguishable from the others, in fact, more easily characterized than
the original large family. Such changes are reasonable and will without
doubt be acceptable in the future to all who view them without preju-
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dice. Many such changes represent merely the elevating of groups from
subfamily to family rank, and they have been made much more ex-
tensively by workers in some groups than in others. For this reason,
if for no other the value of family rank varies in the several groups.
There is another reason for such differences which relates to the age of
the several groups. Those of greater evolutionary age usually present
more constant, clear-cut characters and can be grouped into smaller
numbers of families while those now in an active state of evolution or
differentiation show so many permutations and intergrades that the
value of the family has been cheapened and numerous very closely
related series have been accorded family rank. As already indicated
we have endeavored to follow the general custom of workers in each
group in regard to the number of families that should be recognized
at the present time. '

The characters useful for the separation of family and other major
groups are frequently of very minor nature, due to the fact that char-
acteristics of apparently trivial importance commonly persist over
long periods of time, presumably because they are not acted upon by
natural selection or other evolutionary factors. The value of such
characters is everywhere evident, but in the keys many correlated
characters of more noticeable and conspicuous kinds have been added,
even though, as indicated, they are not invariably present, and can-
not be relied on implicitly. When in the keys, such correlation char-
acters are encountered, there is need for judgment in deciding which
way to proceed.

As families and other major groups, as well as genera, are concepts
and not percepts they are constantly at the mercy of a changing view-
point and the characters used to define their limits are valid only as
accepted by present students. It is hence impossible to standardize
the family concept.

Even the selection of family names is not done in a uniform way by
" all entomologists. This is very unfortunate as it leads to the use in
some cases of several names for the same group. Thus the family name
may be formed from the oldest contained genus, or it may represent
the oldest usage, or it may be still another name long in use, but
originally formed by neither of the first two methods. We have not
been entirely consistent in the selection of these family designations,
but have tried to follow the most general present usage in each group.
Synonyms that are or have been in general use are given in italic capital
letters placed in parentheses just preceding the accepted family names
in the keys. If uniformity is ever secured in the use of family names,
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there will be a number of changes in the ones here used, and the cita-
tion of synonyms here must consequently be understood to indicate
that there is or has recently been a division in usage. Wherever a family
name has been suppressed and the group which it designates has been
merged with another, the word “Including” has been added in the
parenthesis together with the name thus suppressed.

A short, selected list of genera is given for each family. These repre-
sent large or important genera, those characteristic of particular
regions or those containing common or important species. In most
cases the geographical range is given in greatly abbreviated form. The
following abbreviations have been used, all of which should be easily
understood without explanation: cosmop., cosmopolitan; tropicopol.,
tropicopolitan; holarc., holarctic (northern hemisphere); paleearc.,
palearctic (Europe and northern Asia); nearc., nearctic (America,
north of Mexico); neotrop., neotropical (America, south of the United
States); Am., new world; ethiop., ethiopian (Africa, south of the
Sahara); ind., India; indomal., indomalayan (India and east Indian
Islands); austr., Australian. A few variants of these, as indoaustr.
and malay., need no explanation. Where genera occur in most of the
regions named or in several widely separated ones, their range is indi-
cated as widespr., widespread.

A number of vernacular names for common or important species or
groups are given from place to place, enclosed in parentheses. These are
mainly ones that are actually in use among persons not acquainted
with entomology, although certain others that have been adopted by
the American Association of Economic Entomologists as designations
for specific insects are listed also. However, no attempt has been made
to include a great many that are newly coined, cumbersome, or other-
wise of such origin or formation that they may never be expected to
come into general popular use as vernacular names.

In addition to the keys to families we have added a considerable
number of keys which serve to distinguish the subfamilies of many
of the more important or extensive families. These are printed in more
condensed form than the family keys and the couplets are numbered
a, b, ¢, etc. to distinguish them from the main keys in which they are
inserted next to the family to which they pertain Thus, although in-
serted directly into the family keys they remain entlrely independent
so far as couplet numbers are concerned.

In all cases we have endeavored to cite the family names in exact
form. Family names are by rule formed by adding the suffix “idee” to
the Latin or Latinized stem of the name of the type genus. The com-
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pound when thus formed should properly include all of the stem. Un-
less attention is given to the declension of such words according to
Latin rules, errors may occur and unfortunately a few incorrectly
formed family names have been used from time to time in publications,
sometimes over long periods. We have attempted to correct all such
errors of orthography, and trust that we have not overlooked any
others. Thus family names based on generic names ending in -cera be-
come -ceratide; in -cerus become -cerida; in -ceros become - cerotidee, ete.
The names of superfamilies have been consistently treated in a similar
way, by adding -otdea to the Latin stem of the name of the type genus
of the typical family name. No fixed rule is generally accepted for the
formation of group names and we have not always corrected the
spelling of such names. For example, Nematocera is in general use to
replace Nemocera as a suborder of Diptera. Properly this should be
Nematocerata and the well known designation of Rhopalocera for the
butterflies should be Rhopalocerata. Whether such well established
names should be emended is certainly open to question on the basis of
long usage.

The pronunciation of all family, group and generic names is indicated
in the text, following a very simple and quite satisfactory method
which was apparently first used by Asa Gray in 1848 in the first edition
of his “Text Book of Botany.” Later revisions of Gray’s manual have
continued the same method but for some reason it has not been very
generally adopted by others. An accent mark is placed over the vowel
in the accented syllable, thus indicating whether the accent should be
placed on the penultimate or antepenultimate syllable. A long vowel
is indicated by a grave accent (e.g. &, E) and a short vowel by an acute
accent (e.g. é, E). Thus with the length of the important vowel and
the accent indicated, the word may be pronounced with small chance
of error. Usage is not consistent in the pronunciation of the character
“01”” which occurs in the names of superfamilies, etc. We are advocat-
ing the sound given to the diphthong in the word “coin,” rather than
the pronunciation of the two vowels separately. The difficulty of indi-
cating this by means of accented type has led us to mark the diphthong
oi with a grave accent over the “o,” thus: di, OI.

As the names are regarded as Latin, the rules for the pronunciation
of Latin words are followed, although most generic and family names
are actually of Greek derivation. Many new Latin words or those
of non-classical origin have to be treated by analogy, for example,
those based on the names of entomologists (Winthemia, after Winthem,
Meigenia, after Meigen). In some cases, where names do not readily
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lend themselves to Latin pronunciation, none is indicated. One of the
authors has already dealt at some length with the rules governing the
pronunciation of insect names.’

A selected list of literature on the classification of insects and the
other arthropods dealt with in the present volume is included in the
text. This is intended to introduce the student to the taxonomic litera-
ture as completely as is possible in the space which could be devoted
to that purpose and since the amount of published material is enor-
mous, only those papers which may be most generally useful have been
cited. During the past ten years, approximately 30,000 separate pub-
lications on entomology have been issued, by far the greater part of
these dealing with taxonomy. Many other earlier monographs and
synopses have not yet been supplanted, either wholly or in part by
more recent studies. It has, therefore, not been an easy task to de-
termine exactly what ought to be included in such a list. In general
we have listed monographs, revisions or synopses of families and larger
groups, relating to the fauna of the whole world, or to extensive re-
gions. Often such treatments relating to quite restricted areas are
cited where the circumstances seem to warrant their inclusion. Similar
publications relating to subfamilies or smaller groups in some cases’
appear in the lists also where the abundance or importance of the
groups concerned render them of special interest. Large works relating
to the faunas of extensive regions are included and to some extent the
parts of such works are listed separately under the several groups for
more ready reference. ‘

Catalogues and bibliographies are cited rather extensively as they
serve to introduce the student to the smaller, highly specialized papers
which he will find it necessary to consult for the serious study of any
particular group. The literature of some of the larger orders like the
Coleoptera and Lepidoptera has been more frequently listed than that
of the other groups and here we have generally restricted the citations
to the most useful works, catalogues, bibliographies and those con-
taining keys for the identification of genera and species. Almost no
references to papers containing only scattered descriptions or very
incomplete synopses are included since these will be found by an
examination of the catalogues and specialized bibliographies.

In many instances long titles have been abbreviated or paraphrased
to save space and to render the scanning of the lists easier, but we
have tried in all cases to do this in such a way as not to interfere with

1 A. L. Melander. The Pronunciation of Insect Names. Bull. Brooklyn Entom. Soc., 11, pp.
93-101 (1916).
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the usefulness of the lists, for the present purpose. The references are
given with sufficient completeness to insure the ready location of each
paper.

Several languages are necessarily represented, although nearly all of
the papers cited are in one of the widely used languages, 7.e. English,
German, French, Italian, Latin, Spanish or Portuguese. The lan-
guage of the individual papers may be ascertained from the titles,
which although abbreviated are given in the language used by the
author.

The literature relating to each order is inserted at the end of the keys
of that order. In the case of the larger orders, general references are
placed together, followed by other lists relating to superfamilies or
other groups as indicated in each case, and every individual list is ar-
ranged in alphabetical order by authors. The more general works
relating to more than a single order are placed at the end of the key
to the Orders of Insects on page 38. The literature relating to the
Arachnida and other groups of terrestrial Arthropods is arranged in a
similar way, in parts following the several keys.

It is impossible to avoid the use of highly technical terms, but we
have reduced their number as greatly as clarity permits. A special
glossary will be found on page 605, containing definitions of such
special terms as are not defined in the text or by reference to figures,
or of those that cannot be readily understood by the use of a good
dictionary. The nomenclature applied to the body parts, wings, veins,
ete., is that used generally in the literature, and represents the current
usage in each group. Until quite recently the workers in nearly every
group of insects made use of special terminologies for the wing-veins
but within the last few years a more or less uniform system of nomen-
clature is coming into use. This change has been adopted in the present
book as representing the most rational method. The student will, how-
ever, encounter some difficulties in consulting the older, and even some
of the more recent, treatises and papers. Unfortunately this change
is one that cannot be avoided.

The equipment necessary for the identification of specimens of in-
sects is quite simple and inexpensive, at least that required for the
study of the larger species. Extremely small forms present greater
difficulties on account of the very minute size of the structures which
must be examined.

For species of moderate or large size, all that is necessary to observe
most structural details is a good hand lens. This should be preferably -
one having a rating of 12x or 14x magnification. Such lenses are made
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of several types. The best, known as an achromatic triplet, which
gives a clear, sharp image, is made of three lenses cemented together
into a single piece. Such a lens may be purchased for about six or

AN ExToMOLOGICAL PrIisM BiNnocurLArR MICROSCOPE

Built by the Spencer Lens Company from specifications
of A. L. Melander

An inclination joint permits tilting the prism body
forward for restful observation and allows reversal of the
usual position of the stand, thus affording a free working
space unobstructed by the upright support. At the right
is an insect holder adjustable on a universal joint, with
cork-tipped elbow for holding the insect pin so that the
specimen can be rotated constantly in focus. At the left
on a gooseneck support is the spotlight reflector, oper-
ating on low voltage.

seven dollars; or a pair, giving 8x and 12x magnification respectively,
mounted in a single holder for about ten dollars. Cheaper types,
known as Coddingtons or doublets may be purchased at considerably
lower prices, but their optical properties are comparatively poor and
they are very unsatisfactory, except for examining large or very flat
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structures. For small insects and for others as well, a binocular micro-
scope is the most satisfactory. Such an instrument, provided with
two or three paired objectives and two pairs of eyepieces made by any
of several first class manufacturers may be purchased for $150 or
slightly more. With an automobile spotlight, Jighted by a storage
battery or by a small transformer such as is used for the running of elec-
trical toys, set above the table so as to throw a spot of light on the
object, the most minute details of structure may be observed with
surprising clearness. Such an apparatus is so much better than any
other that its use is strongly to be advised.

As a rule no special method of preparation is necessary since most
of the characters made use of in the keys are readily observed on dried
pinned specimens. However, in a few cases some previous treatment is
necessary. The wings of Lepidoptera must usually be freed from their
scaly covering before the venation can be made out. For this, they
may be soaked in eau de Javelle to loosen the scales which may then
be removed by a camel’s hair brush, after which they may be dehy-
drated, cleared and mounted in balsam or varnish, on slides. Certain
small insects such as Thysanoptera may also be mounted very satis-
factorily on slides in balsam or spar varnish, preferably the latter as it
does not clear transparent structures so completely. Scale insects
should be boiled in a solution of caustic potash, washed, dehydrated,
cleared and mounted in the same way to show the minute structures
upon which these insects are classified.

For the methods of collecting, preparing and preserving insects the
reader is referred to a very comprehensive account by Professor Nathan
Banks, entitled “Directions for Collecting and Preserving Insects,”
published as Bulletin No. 67 by the United States National Museum
in Washington in 1909. ‘

Directions for the preparation of chitinous structures for study are
contained in Lee’s “Microtomist’s Vade-Mecum,”’ published by P.
Blakiston’s Sons & Co., Philadelphia (9th edit., 1928), as well as in
other less inclusive and pretentious works.
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Part I
INSECTA

CONSPECTUS OF THE HIGHER GROUPS OF INSECTA

Subclass APTERYGOTA

Order PROTURA
(Eosentomide, Acerentomide)
Order THYSANURA
(Machilidee, Lepismatidze)
Order ENTOTROPHI
CamropeomEA (Campodeidee)
Japycomea (Japygide, Projapygidee)
Order COLLEMBOLA
Suborder Arthropleona (Entomobryide, Onychiuridee, Poduridee)
Suborder Symphypleona (Sminthuride, Neelide)-

Subclass PTERYGOTA

Order GRYLLOBLATTODEA
(Grylloblattidee) .
Order ORTHOPTERA
Suborder Tettigoniodea
TrTTIGONIOIDEA (Tettigoniide, Gryllacride, Gryllide, Steno-
pelmatidee, Phasmodide)
GryrLoTaLpoipEA (Gryllotalpide, Tridactylide, Cylindrache-
tidee) :
Suborder Acridodea
AcripopEa (Acrididese, Tetrigidse, Proscopiidze)
PNEUMOROIDEA (Pneumorids)
Order PHASMATODEA
PrasMaToDEA (Bacillide, Phyllide, Phasmatidee)
Bacreriomea (Bacunculide, Bacteriidee)
Order DERMAPTERA
Suborder Forficulina
PROTODERMAPTERA
PyaipicRaNompEa (Echinosomatide, Pyragride, Pygidicranide,
Karschiellidze, Anateliidee, Diplatyidee)
PARADERMAPTERA
Lamuromra (Platylabiide, Allostethide, Esphalmenide,
Psalididee, Labiduridee, Parisolabidee, Brachylabidee)




18 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY

EUDERMAPTERA
LasiomEA (Pericomidz, Nesogastride, Vandicide, Strongylo-
psalididse, Sparattidse, Spongiphoridee, Labiida)
ForricuLopEA (Chelisodochidze, Cheliduridee, Anechuride,
Forficulidee, Eudohrniidee, Neolobophoride, Ancistrogastridee,
Opisthocosmiidz, Diaperasticida:)
Suborder Arixenina (Arixeniide)
Order DIPLOGLOSSATA
(Hemimeridse)
Order Thysanoptera
Suborder Terebrantia
AororaripoEA (Aolothripidee, Orothripidee, Melanothripidze,
Franklinothripidee)
TuaripopEA (Heterothripidee, Thripide, Panchstothripide,
Ceratothripida, Merothripidz)
Suborder Tubulifera
Pur@oTHRIPOIDEA . (Phleothripide, Ecacanthothripide, Eupa-
tithripidee, Pygothripidee, Hystrichothripidee, Megathripidee,
Idolothripidee, Chirothripoidide)
UrotariropEA (Urothripidee)
Order BLATTARIZA
PryLropromIODEA (Blaberide, Oxyhaloidee, Panchloride, Epi-
lampride, Nyctiboride, Perispheeriide, Diplopteride, Panes-
thesiidee, Cryptocercidee, Phyllodromiide, Areolariidze, Chor-
isoneuride, Ectobiidee, Nothoblattide, Attaphilidze)
Brarroipea (Blattide, Archiblattidee, Nocticolidee)
Corypiopea (Latindiide, Homceeogamiidee, Polyphagide, Cory-
diide, Atticolidee, Euthyrrhaphidee)
Order MANTODEA
(Mantide)
Order EMBIODEA
(Embiide, Oligotomidz)
Order ISOPTERA
(Mastotermitidz, Calotermitidee, Hodotermitide, Rhinotermi-
tidee, Termitidee)
Crder CORRODENTIA
Suborder Parapsocida (Phyllipsocide, Perientomide, Lepido-
psocide, Psoquillide, Atropidee, Troctide, Archipsocide)
Suborder Eupsocida (Mesopsocide, Myopsocide, Ceciliide, Psocidee,
Amphientomidse, Thyrsophorldae)
Order ZORAPTERA
(Zorotypide)
Order MALLOPHAGA
Suborder Amblycera (Gyropidz, Boopiide, Trimenoponide, Meno-
ponide, Leemobothride, Ricinide)
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Suborder Ischnocera (Trichodectide, Trichophilopteride, Nesio-
tinide, Philopteride)
Order ANOPLURA (Hzmatomyzide, Echinophthiriidee, Hematopi-
nide, Hematopinoidide, Pediculidse, Phthiriide)
Order HOMOPTERA
Suborder Auchenorrhyncha

CicapormpEa (Cicadide)

MEeMBRACOIDEA (Membracide)

CercororpEA  (Machzrotide, Tomaspidide, Clastopteride,
Cercopide)

Jassomea (Cicadellide, Gyponide, Penthimiide, Thaumasto-
scopide, Ledride, Bythoscopide, Jasside, Paropiide, Steno-
cotide, Kcebeliide, Ulopide, Nirvanide, Signoretiide, Eua-
canthidee, Pythamide, Athialoniide)

FurcoromEa (Tettigometride, Cixiide, Delphacide, Derbide,
Achilixiide, Meenoplide, Kinnaride, Dictyopharidee, Fulgor-
idee, Achilide, Tropiduchide, Nogodinide, Flatide, Acana-
loniide, Isside, Ricaniidee, Lophopide, Eurybrachide)

Suborder Sternorrhyncha

CuERMOIDEA (Chermidse)

ALEYRODOIDEA (Aleyrodidee)

ApumomEA (Aphidide, Phylloxeride)

Coccomea (Ortheziide, Monophlebide, Diaspidide, Conchas-
pidide, Lecaniide, Lacciferidee, Apiomorphide, Astero-
lecaniide, Phenacoleachidz, Coccide, Cylindrococcide, Erio-
coccide, Kermeside)

Suborder Coleorrhyncha (Peloridiidz, Pleid)
Order HEMIPTERA
Suborder Gymnocerata

ScuTeLLEROIDEA (Corimel@nida, Plataspididee, Cydnide, Scutel-
leridee, Pentatomidee, Podopide)

CoreoipEea (Corizide, Coreide, Alydide)

GERROIDEA (Gerridee, Veliidee)

ArapomEea (Isodermide, Aradide, Termatophylidee, Dysodiide,
Saldide, Thaumastotheriide, Mesoveliidee, Hebride, Hydro-
metridae)

LyczomeAa (Lygeide, Hyocephalide, Neidide, Colobothris-

tidee, Pyrrhocoridz)

TincipopEA (Piesmide, Tingidide) ‘

Repuviomea (Henicocephalide, Phymatide, Reduviide, Ploi-
ariidee, Nabidee, Joppeicidee)

PorycrENoipEA (Polyctenide)

CmicoipEA (Aepophilide, Cimicide, Velocipedide, Antho-
coride, Miridee, Microphysidee, Isometopidee)

DrpsocoroipEa (Dipsocoridee, Schizopteridz)

HevorrEPHOIDEA (Helotrephidee)
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Suborder Cryptocerata (Nerthride, Ochteride, Naucoride, Nepide,

Belostomatide, Notonectide, Corixide )

Order ODONATA
Suborder Zygoptera

CenNacrIoEA (Hemiphlebiidee, Protoneuride, Ccenagriide,
Synlestidee, Megapodagriide, Lestide, Pseudostigmatidee)

AcriomEA (Amphipterygide, Libellaginide, Epallagide, Poly-
thoridee, Agriidee)

Suborder Anisozygoptera

ErroraLEBIOIDEA (Epiophlebiidz)

Suborder Anisoptera

AscenomEias (Petaluride, Gomphidz, Cordulegastride, Asch-
nida)

LiseLLuLoipEA (Cordulidse, Libellulidee)

Order PLECTOPTERA

EprueMEROIDEA (Palingeniidz, Polymitarcidse, Ephemeridse, Pota-
manthidz, Prosopistomatidse)

BarromeA (Baetide, Caenidz, Leptophlebiide, Ephemerellidee,

 Oligoneuride)

StpaLUROIDEA (Baetiscide, Siphluride, Ametropodide, Hepta-
geniide)

Order PLECOPTERA

(Perlidee, Pteronarcide, Eustheniide, Austroperhdae Lepto-

perlide, Capniide, Nemouridee)
Order MEGALOPTERA

CorypaLoipEA (Corydalide)

S1aroipEA (Sialidee)

Order RAPHIDIODEA (Raphidiidz)
Order NEUROPTERA

ItaONOIDEA (Ithonide)

HemeroB1oIDEA (Hemerobiide, Sympherobiide, Dilaride,
Psychopside, Osmylidee, Polystoechotide, Sisyride, Chry-
sopide, Apochryside, Berothids, Trichomatide, Mantispide)

NEMOPTEROIDEA (Nemopteride)

MyrRMELEONTOIDEA (Myiodactylidee, Nymphide, Myrmeleon-
tidee, Stilbopterygide, Ascalaphidz)

ConiorTERYGOIDEA (Coniopterygidee)

Order MECOPTERA
Suborder Protomecoptera (Notiothaumidz, Meropids)
Suborder Eumecoptera (Panorpide, Boreidz, Bittacidse)
Order TRICHOPTERA
Suborder Aquipalpia
RuvacopriLombEA (Rhyacophilide, Phllopotamldae, Polycen-
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tropodide, Hydropsychide, Psychomyiide, Calamoceratide,
Odontoceride, Leptoceridee, Molannide)
HyprorriLoipEa (Hydroptilidee)
Suborder Insequipalpia
PrarYGANOIDEA (Phryganeide, Limnephilidee)
SERICOSTOMATOIDEA (Sericostomatidee)
Order LEPIDOPTERA

Suborder Jugatee
MicropTERYGOIDEA (Micropterygide, Eriocraniide, Mnesar-
chzide)
Hepiaroipea (Hepialide, Prototheoridee, Anomosetide, Paleo-
setidee)

Suborder Frenate

CossopEa (Zeuzeride, Cosside, Argyrotypide, Metarbelide,
Hypoptide, Ratardid:)

CastN1OIDEA (Castniidee, Tascinidee)

PsycuompEA (Psychide, Tal®poriide, Heterogynide, Zyge-
nidee, Charideide, Himantopteride, Pyromorphide, Eucleidz,
Megalopygide, Dalceride, Chrysopolomidse, Mimallonidze)

TorTrICOIDEA (Clethreutide, Tortricidee, Phaloniide, Carpo-
sinidee)

PrErOPHOROIDEA (Pterophoride, Orneodide, Agdistide, Oxy-
chirotida)

PyravipoipEA (Pyralidide, Tineodide, Hybleidee)

UrantompEA (Epiplemide, Uraniide, Lonomiide, Epicopeiide)

BoumsycompEa (Lasiocampide, Bombycide, Lemoniide, Cither-
oniide, Saturniide, Eupterotide, Brahmeide, Oxytenide,
Cercophanidee)

GroMETROIDEA ((Enochromatide, Boarmide, Geometride,
Sterrhidee, Larentiidee, Hemltheldae, Acidaliidee, Brephidee)

SPHINGOIDEA (Sphingidee)

TineoipEA (Adelidee, Incurvariide, Nepticulide, Ashinagidee,
Amphitheridee, Agonoxenidee, Acrolophide, Setomorphidz,
Tineideze, Amydriide, Tischeriidee, Lyonetiide, Opostegide,
(Enophilidze, Prodoxide, Epipyropide, Coleophoride, Mom-
phidee, Elachistidee, Phyllocnistidze, Heliozelidze, Douglasiide,
(Ecophoride, Ethmiide, Xyloryctidee, Stenomide, Gelechiidz,
Metachandidze, Epimarptidz, Blastobasidee, Hyposmocomidz,
Cosmopterygide, Scythridide, Epermeniidee, Argyresthesiidz,
Chlidanotidee, Yponomeutide, Cecidoside, Ridiaschinidze,
Plutellidee, Cyclotornidee, Anomologidee, Glyphipterygidee,
Heliodinidz, Copromorphidee, Ageriidee)

Nocruomea (Endromididee, Anthelide, Drepanidze, Thyatiridee,
Hypsidee, Lymantriidee, Noctuide, Lithosiide, Plusiide,
Nolidee, Hylophilidee, Cocytiidee, Arctiidee, Euchromiide,
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Agaristidee, Pericopide, Apoprogemdze, Sematuride, Cyma-
tophoride, Callidulide, Pterothysanidee)
Suborder Rhopalocera
HespErombEA (Euschemonide, Megathymide, Hesperiids)
PariLioNOIDEA (Asciide, Papilionide, Parnassiide, Danaide,
Eueidide, Ithomiide, Satyride, Brassolidee, Morphoidze, Nym-
phalide, Libytheides, Riodinide, Lycenidee)
Order DIPTERA
Suborder Nematocera
TriruromEeA (Trichoceratide, Tipulide, Limoniidee)
PsycaopopeA (Psychodide, Tanyderide, Ptychopteridee)
BLEPHAROCERATOIDEA (Blepharoceratidse, Deuterophlebiidee)
CurroNomorpEA  (Chironomide, Ceratopogonide, Thauma-
leidee, Simuliidee)
Curicorpea (Culicide, Dixidze)
AN1s0PoDOIDEA (Anisopodide, Mycetobiide, Pachyneuridee)
Bisronoipea (Hesperinidze, Bibionidz, Scatopsidee)
MyceropuiLombEA (Mycetophilide, Sciophilidee, Bolitophilidee,
Ditomyiidse, Ceroplatidee, Macroceratidee, Diadocidiidee,
) Sciaride, Cecidomyiida)
Suborder Brachycera
Division ORTHORRHAPHA
STrATIOMYIOIDEA (Stratiomyiide, Pantophthalmidee, Chiromyz-
idee, Xylomyiide)
TasanomEA (Rhagionide, Xylophagide, Coenomyiide, Taban-
idee)
TuEREVOIDEA (Therevide, Scenopinidee, Nemestrinidee, Acro-
ceratide)
AsiLompea (Bombyliidee, Asilide, Apioceratidee, Mydaidee)
Ewmpipompea (Empididse, Dolichopodidee)
D1V1s10n CYCLORRHAPHA
Series AscHizA
LoncuroprEROIDEA (Lonchopteridee)
ProroDEA (Phoridee, Termitoxeniide, Thaumatoxenidee, Braul-
idee)
Prarypezomea (Platypezide, Sciadoceratidee)
SyreaoIDEA (Pipunculids, Syrphidse)
Series ScHIZOPHORA
Section MyYoDARIA
Muscomea Tarcostomata (Tachinide, Dexiide, Phasiide,
Rhinophoridz, Sarcophagide, Calliphoridee; Muscidee, Glos-
sinidee, Anthomyiidee, Cordyluride, (Estridee)
Muscompea Haprostomata (Gastrophilidee, Ctenostylide,
Conopidze, Pyrgotide, Phytalmiide, Platystomatidee, Ptero-
callidee, Ortalidee, Ulidiidee, Richardiidee, Rhopalomeride,
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Rhinotoridee, Trypetide, Tachiniscide, Lonchzidze, Pallop-
teridee, Tanypezide, Nothybide, Micropezide, Neriide, Sep-
side, Piophilidee, Thyreophoride, Megamerinidse, Diopside,
Clusiidee, Tetanoceratidee, Dryomyzide, Neottiophilide,
Lauxaniidee, Celyphidee, Periscelide, Ccelopide, Helomyzidze,
- Trichoscelidze, Chyromyiidee, Psilide, Anthomyzidee, Opomyz-
idee, Ochthiphilidee, Tethinidee, Agromyzidee, Odiniide, Carn-
idee, Milichiidee, Cryptochetidee, Drosophilidee, Diastatidz,
Astiidee, Aulacogastride, Canaceide, Ephydride, Oscinide,
Borboride, Leptoceratida)
Section Pupirara
HirroBoscoipra - (Hippoboscide, Streblide, Nycteribiidse)
Order SIPHONAPTERA :
Suborder Fractocipita (Ischnopsyllide, Hystrichopsyllidee, Macro-
psyllidee) .
Suborder Integricipita (Pulicide, Ctenophthalmids, Dolichopsyl-
lidee, Uropsyllide, Hectopsyllidse, Tungidse)
Order COLEOPTERA
Suborder Adephaga

CaraBoipeBA (Cicindelidee, Carabide, Pseudomorphidse, Omo-
phronide, Amphizoidee, Hygrobiide, Haliplidse, Dytiscidze)

GyriNOIDEA (Gyrinidze)

PavussomeA (Pausside) -

Cupromea (Cupide)

RuysopoiEA (Rhysodide, Jacobsoniidz)

Suborder Polyphaga

HypropraILOIDEA (Hydrophilidse, Hydroscaphidz)

StapEYLINOIDEA (Silphide, Thorictidse, Spheritide, Leptinide,
Clambide, Scaphidiide, Scydmsenide, Brathinide, Staphy-
linidee, Platypsyllidee, Pselaphidee, Clavigeridee)

CucusomeA (Cucujidee, Parandride, Helotide, Passandride,
Silvanide) :

CantHAROIDEA (Lampyride, Cantharide, Lycide, Drilide, Ly-
mexylide, Micromalthide, Atractoceridse, Telegeusidse, Dasyt-
idz, Malachiide, Cleride, Corynetidz)

MosrperLomea (Cephaloidée, (Edemeridee, Mordellide, Rhipi-
phoridee, Meloidee, Eurystethide, Pythidee, Pyrochroide,
Pedilide, Anthicide, Euglenidee)

EvareromeA (Cerophytide, Cebrionide, Plastoceride, Rhipi-
ceratide, Elateride, Melaside, Throscidse, Buprestidse)

Dryoromea (Psephenide, Dryopide, Helmide, Heteroceride,
Georyssidee)

Dascyrromea (Dascyllidee, Helodide, Chelonariidee, Dermes-
tidee, Byturidee, Byrrhide, Nosodendridze, Ptinide, Ectreph-
idee, Gnostide, Eucinetidee)
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HisteromEea (Histeridee, Niponiide, Synteliidse)

CorypiomeA (Colydiidee, Murmidiide, Ostomatide, Mono-
tomide, Cryptophagide, Nitidulide, Brachypteride, Rhizo-
phagidee, Ciide, Mycetophagide, Erotylide, Languriide,
Catopochrotidee, Phalacridee, Lyctide, Anobiide, Bostrych-
idee, Lathridiide, Monotomide, Derodontide, Endomych-
idee, Myceteide, Coccinellidse, Orthoperidze, Phanocephalide,
Spheriidee, Ptiliidee, Hydroscaphide, Discolomid®, Cyatho-
ceridae)

TeNEBRIONOIDEA (Tenebrionide, Cossyphodide, Cistelide, Pe-
triidee, Lagriide, Elacatidee, Nilionide, Sphindidse, Melan-
dryidee, Scraptiide, Monommatida, Trictenotomidz)

CeraMBYCOIDEA (Prionide, Lamiide, Cerambycide, Donaciidze,
Megascelidee, Sagride, Crioceridz, Cryptocephalide, Chlamyd-
idee, Megalopodidze, Clytride, Chrysomelide, Lamprosomat-
idee, Eumolpidee, Galerucide, Halticidee, Hispide, Cassididz,
Mylabridse)

CurcuLionoipEA (Brentide, Cyladidee, Rhinomaceridz, Curcu-
lionidee, Platypodidee, Chapuisiide, Scolytide, Scolytoplaty-
podidee, Ipide, Anthribide, Aglycideridse, Proterhinidze)

ScarABEOIDEA (Passalide, Lucanide, Sinodendride, Trogide,
Scarabeide, Geotrupide, Pleocomidz, Glaphyride, Orph-
nidee, Ochod®ide, Hybosoride, Aphodiidse, Agialiide, Melo-
lonthidee, Euchiride, Rutelide, Pachypodide, Dynastide,
Phenomeride, Cetoniidse, Trichiida)

Order STREPSIPTERA

MenNGeoIDEA (Mengeidze, Mengenillidze)

STIcHOTREMATOIDEA (Stichotrematidee)

XunoipEA (Callipharixenide, Myrmecolacide, Stylopide, Hy-
lecthridee, Xenide)

Havicroruacopea (Diozoceratide, Halictophagidza)

EvrencuODEA (Elenchidz)

Order HYMENOPTERA
Suborder Chalastogastra,

PampuiviopEA (Pamphiliide, Xyelide)

TeENTHREDINOIDEA (Megalodontide, Cimbicide, Pergide, Ar-
gide, Blasticotomidee, Tenthredinide, Diprionide)

Siricomea (Xiphydriidee, Cephldae, Siricidee)

OryssompEA (Orysside)

Suborder Clistogastra,
Division TEREBRANTIA

IceneumonNoIDEA (Megalyride, Stephanide, Aulacide, Gaster-
uptionidee, Evaniidee, Ichneumonide, Braconide, Agriotypidee,
Alysiide, Trigonalide)

Cuarcipoipea (Callimomidee, Agaontide, Leucospidide, Or-
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myride, Eurytomide, Perilampide, Eucharidide, Cleonym-
ide, Encyrtide, Pteromalide, Miscogastridee, Elasmidee, Lep-
to“cenidee, Eulophide, Trichogrammatide, Mymaridz)

SerpHOIDEA (Pelecinide, Monomachide, Heloride, Roproniide,
Vanhorniidz, Serphidz, Belytide, Diapriide, Scelionide, Cal-
liceratide, Platygastride)

CynrromeA (Ibaliide, Cynipide, Figitide)

Division ACULEATA

BeruyLompea (Rhopalosomatide, Bethylidee, Dryinide, Embo-
lemide, Sclerogibbidee)

Curysipoipea (Cleptide, Chrysidide, Alienidee)

ScoL1ompEA (Sapygide, Plumariide, Scoliide, Tiphiide, Antho-
boscidee, Sierolomorphide, Thynnide, Methocide, Myrmos-
ide, Mutillidee, Apterogynidee)

FormicopEA (Formicide)

VespoipEa (Vespidee)

PsAMMOCHAROIDEA (Psammocharide)

SeaECcOIDEA (Ampulicide, Sphecide, Mellinidee, Gorytide, Nys-
sonide, Trypoxylide, Stizide, Dimorphide, Bembicide, Lar-
ridee, Miscophide, Philanthide, Cerceride, Alysonidse, Pem-
phredonide, Crabronide, Oxybelidse)

Aromea (Colletidee, Prosopidide, Andrenide, Megachilide,
Panurgide, Podaliriidee, Bombide, Euglossidee, Xylocopidee,
Ceratinidee, Stelididee, Chrysanthedide, Nomadide, Melec-
tide, Apide) :
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KEY TO THE CLASSES OF ARTHROPODA

. Antennz absent; often four or five pairs of legs, sometimes more,

very rarely less
One or two pairs of antennz present; legs variable, often three or
many pairs

. Marine animals, occasionally living near the tidal zone

Terrestrial, rarely aquatic species living in fresh water; never
living in the ocean below the tidal zone

. Respiratory organs well developed, consisting of blood gills; four

anterior pairs of legs chelate at tip; large animals, the body
covered by a convex carapace. King crabs, Horseshoe crabs.

XIPHOSTURA

Respiratory organs absent or vestigial; none of the legs chelate at

tip; body small, with extremely long legs. ... PYCNOGONIDA

. Four pairs of legs in the adult, sometimes with another more

anterior pair of appendages (pedipalpi) resembling walking

Three pairs of legs or less

. With a well developed resplratory system composed of book lungs

or of tubular traches opening by spiracles, or of both in the
same animal; reproductive organs opening near the base of the
abdomen below; integument usually heavily chitinized at least
on part of the body. Spiders, Scorpions, Mites, Ticks, etc.
ARACHNIDA (Page 535)
Without any special respiratory organs, reproductive organs open-
ing into the alimentary canal; very small or microscopic animals
with weakly chitinized integument, living in damp places or
aquatic. Water bears, Bear animalcules.
TARDIGRADA (Page 581)

. With three pairs of legs, or with only two pairs, in the latter case

the body is vermiform and shows many minute transverse
wrinkles or annulations; small or minute animals. .. ... Leenn 7
Without legs in the adult which is vermiform and shows many
minute transverse wrinkles or annulations, or with two pairs
in the embryo or young larva which is short and not thus an-
nulate; internal parasites of vertebrates (see couplet 5). (Order
Pentastomida) ARACHNIDA, part. (Page 535)

. Three pairs of legs

Two pairs of legs; body long, tapering, the integument Wlth

i
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minute transverse rings or wrinkles; living in plant or animal
tissues. Some Acarina (see couplet 5).
ARACHNIDA, part. (Page 535)
Body elongate; abdomen consisting of eleven segments, its basal
three segments each bearing a pair of vestigial legs. (Order
Protura. (If internal parasites, cf. Strepsiptera, p. 467).
INSECTA, part. (Page 28)
Body short rounded or oval; abdomen not segmented and without
appendages below. The young of some Acarina.
ARACHNIDA, part. (Page 535)
Only one pair of antennee. .. .................. ... 10
Two pairs of antennz; five or more pairs of legs; aquatic (very
rarely terrestrial) animals living in the sea or in fresh water,
provided with true gills, except in some paras1tlc forms.
CRUSTACEA (Page 534)
With three pairs of legs in the adult, and usually with wings; legs
reduced in size and structure or often completely absent in the

larva. ...ooou INSECTA (Page 28)
More than three pairs of legs; no wings; body usually very elon-
e 7 P 11

Legs of the first three segments behind the head similar, composed
of distinct joints, but of a different type from the more posterior
pairs which are not clearly jointed. Larve of some insects.

INSECTA, part. (Page 28)

Legs essentially similar, at most only the first pair strikingly
different from the more posterior ones. .. ................. 12

Legs composed of distinct, heavily chitinized segments which are
articulated by sharply differentiated joints; integument usu-
ally heavily chitinized............................co.... 13

Legs fleshy with numerous annulations, but without any clearly
articulated joints; long cylindrical, soft-bodied animals. Tropi-
cal. ... ONYCHOPHORA (Page 532)

Not more than one pair of legs on any segment of the body. .. .. 14

Two pairs of legs on some, usually on most of the segments of the
body (as indicated by the tergites); body usually more or less
cylindrical. ..................... DIPLOPODA (Page 585)

Antenne simple, not branched. .. ................... ... .. 15

Antenne branched apically, terminating in three multiarticulate
setiform appendages; nine pairs of legs; minute animals without
respiratory organs. ............. PAUROPODA (Page 583)

Legs terminating in a single tarsal claw; first pair of legs modified
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to form jaw-like poison fangs; at least nineteen body segments
and fifteen or more pairs of legs in the adult. Centlpedes

CHILOPODA (Page 599)

Legs each bearing two tarsal claws; first pair of legs more or less

reduced in size, not jaw-like and without poison gland; 15 to

22 body segments and twelve pairs of legs.
SYMPHYLA (Page 603)

CLASS INSECTA
(HEX APODA)

Small or moderate-sized, frequently very small or minute, never very
large, Arthropoda. Body of adult and sometimes also of the immature
stages more or less clearly divided into three groups of segments,
head, thorax and abdomen; those forming the head fused into a single
piece. Three thoracic segments, each bearing a pair of legs; the first
segment often much more freely articulated thdan the others; second
and third each usually bearing a pair of wings, sometimes absent on
the third or entirely wanting. Abdomen composed of eleven segments
or less, frequently six to eight, often terminated by a pair of cerci.
One pair of antenne almost always present; three pairs of mouthparts;
a pair of mandibles fitted for chewing or piercing, and two pairs of
magxillee, the latter usually bearing a jointed palpus and the first pair
usually biramose. Compound eyes and three simple ocelli usually
present. Legs almost always terminating in claws, usually nine- or
eight-jointed, occasionally less. Wings usually supplied with a series
of branched veins or chitinous thickenings, fore pair often thicker
than the hind ones. Respiration by branched, tubular trachez opening
by segmentally arranged pairs of spiracles. Development direct in the
primitive forms or with a metamorphosis often involving great changes
in form and habits. Younger stages without functional wings; in the
forms undergoing metamorphosis with the legs and antennz much
reduced and the body grub-like, caterpillar-like, or vermiform. Insects.

KEY TO THE ORDERS OF INSECTA

1. Wings developed. .. ...... ... i 2
Wingless, or with vestigial wings. .......................... 32

2. The wings of the mesothorax (the fore wings) horny, leathery or
parchment-like, at least at the base; differing materially in
texture from the membranous hind wings which exceptionally
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may be absent. Prothorax large and not fused with the meso-
thorax (except in the rare Strepsiptera, which have minute
fOre WINGS) . .. o\ ittt it 3
The mesothoracic wings membranous. .. .................... 12
. Mesothoracic wings (called tegmina or hemelytra) containing
veins, or at least the metathoracic wings not folded crossways
when hidden under the upper wings. ...................... 4
Mesothoracic wings (called elytra) veinless, of uniform, horny
consistency, the metathoracic wings, when present, folded cross-
ways as well as lengthwise when at rest and hidden beneath the
elytra; mouth mandibulate. .............. ... .. ... .. 11
. Mouthparts forming a jointed beak, fitted for piercing and suck-
1 0V 5
Mouthparts with mandibles fitted for chewing and moving later-
ally .o 6
. Head usually horizontal and with the beak arising from the under
part so as to project downwards, the gula well developed; meso-
thoracic wings usually leathery at the base and abruptly mem-
branous on the apical portion, the membranous parts usually
overlapping one another and lying flat over the abdomen when
at rest. True bugs............. . HEMIPTERA (Page 140)
Head usually vertical and with the beak arising from the back
part so as to project backward between the front legs; gula
absent, or represented by a small membrane.
HOMOPTERA (Page 106)
. Hind wings not folded, similar to the fore wings; social species,
living in colonies. Termites......... ISOPTERA (Page 93)
Hind wings folding, fan-like, broader than the fore wings. .. .. .. 7
. Usually rather large or moderately large species; antennz usually
lengthened and thread-like; prothorax large and free from the
mesothorax; cerci present; fore wings rarely minute, usually
long....... P 8
Very small active species; antennz short, with few joints, at least
one joint bearing a long lateral process; no cerci; fore wings
minute; prothorax small. Rare, short-lived insects, parasites
of other insects, usually wasps and bees.
Males of STREPSIPTERA (Page 467)
. Hind femora not larger than the fore femora; mute species; body
more or less flattened with the wings superposed when at rest;
tergites and sternites subequal. .. ........ ... .. . L 9
Hind femora almost always much larger than the fore femora,
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jumping species, if not (Gryllotalpide) the front legs broadened
for burrowing; species usually capable of chirping or making a
creaking noise; body more or less cylindrical, the wings held
sloping against the sides of the body when at rest; tergites usu-
ally larger than the sternites. Grasshoppers, Katydids, Crickets.
ORTHOPTERA (Page 48)
Body elongate; head free, not concealed from above by the pro-
thorax; deliberate movers. . e .10
Body oval, much flattened; head nearly concea]ed beneath the
oval pronotum; legs similar and fitted for rapid running, the
coxe large. Roaches............. BLATTARIZE (Page 77)
Prothorax much longer than the mesothorax; front legs almost
always heavily spined, formed for seizing prey; cerci usually
with several joints. Mantes, Leaf insects.
MANTODEA (Page 83)
Prothorax short; legs similar, formed for walking; cerci one-
jointed. Stick insects, Walking sticks.
PHASMATODEA (Page61)
Abdomen terminated by movable, almost always heavily chiti-
nized forceps; antenng long and slender; fore wings short,
leaving most of the abdomen uncovered, hind wings nearly
circular, delicate, radially folded from near the center; elongate
insects. Earwigs............... DERMAPTERA (Page 65)
Abdomen not terminated by forceps;! antenne of various forms
but usually eleven-jointed; fore wings usually completely
sheathing the abdomen; generally hard-bodied species. Beetles,
Weevils. ...................... COLEOPTERA (Page 408)
With four wings. . .
With but two w1ngs (the mesothoracw) usually outspread when
at rest. .30
Wings long, very narrow, the margms frlnged w1th long halrs, al-
most veinless; tarsi one- or two-jointed, with swollen tip;
mouthparts asymmetrical, without biting mandibles, fitted
for lacerating and sucking plant tissues; no cerci; minute spe-
cies. Thrips................. THYSANOPTERA (Page 72)
Wings broader and most often supplied with veins, if rarely some-
what linear the tarsi have more than two joints and the last
tarsal jointisnotswollen. .. ............... ... .......... 14
Hind wings with the anal area folded in plaits, fan-like, in repose,

1If very rarely (one African genus) with apical forceps-like appendages, the wings are not as
in Dermaptera.
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larger than the fore wings; antenna prominent; veins usually
numerous; larve aquatic

Hind wings not folded, not larger than the fore wings, the anal
area small and not separated

5. Tarsi five-jointed; cerci not pronounced

Tarsi three-jointed; body rather flattened, with jointed cerci;
Wings at rest overlapping the abdomen, prothorax large, free;
species of moderate to large size. Stone-flies.

PLECOPTERA (Page 176)

. Costal area with few crossveins; wing with the surface hairy; pro-
thorax small; species of small to moderate size. Caddice flies.

TRICHOPTERA (Page 191)

Costal area with many crossveins; prothorax rather large; species
of moderate to large size MEGALOPTERA (Page 179)

. Antenne short and inconspicuous; wings netveined with numerous
crossveins; nymphs aquatic. (SUBULICORNIA)

Antenne larger, distinct, if rarely small the crossveins are few;
larvee almost always terrestrial

. Hind wings much smaller than the fore wings; abdomen ending in
long, thread-like processes; tarsi normally four- or five-jointed;
sluggish fliers. May flies PLECTOPTERA (Page 169)

Hind wings nearly like the fore wings; no caudal setee; tarsi three-
jointed; vigorous, active fliers, often of large size. Dragon flies,
Damsel flies ODONATA (Page 159)

. Head produced into a mandibulate beak (Fig. 354), hind wings
not folded; wings usually with color pattern, the crossveins
numerous; male genitalia usually greatly swollen, forming a
reflexed bulb. Scorpion flies MECOPTERA (Page 189)

Head not drawn out as a mandibulate beak; male abdomen not
forcipate

. Mouth mandibulate

Mouth haustellate, the mandibles not formed for chewing; no
cerci; crossveins few

. Tarsi five-jointed, if rarely three- or four-jointed, the hind wings
are smaller than the front ones and the wings lie flat over the
body; no cerci

Tarsi two-, three- or four-jointed; veins and crossveins not numer-

. Prothorax small or only moderately long. (In Mantispidee the
prothorax is very long, but the front legs are strongly rap-
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Prothorax very long and cylindrical, much longer than the head;
front legs normal; antenna with more than eleven joints; cross-
veins NUmMerous. .. ............ RAPHIDIODEA (Page 180)

Wings similar, with many veins and crossveins; prothorax more
or less free. If the neuration is very rarely reduced (Coniop-
teryx) the wings are powdered. .......................... 24

Wings with relatively few angular cells, the costal cell without
crossveins; hind wings smaller than the fore pair; prothorax
fused with the mesothorax; abdomen frequently constricted
at the base and ending in a sting or specialized ovipositor.

Ants, Wasps, Bees, ete.. .. .. ... HYMENOPTERA (Page471)
Costal cell, at least in the fore wing, almost always with many
CTOSSVEINS. .. .. .\overeennn. .. NEUROPTERA (Page 181)
Costal cell without crossveins. .. ... MECOPTERA (Page 189)

Wings equal in size, or rarely the hind wings larger, held super-
posed on the top of the abdomen when at rest; media fused
with the radial sector for a short distance near the middle of the
wing; tarsi three-, four-, or five-jointed .................. 26

Hind wings smaller than the fore wings; wings held at rest folded
back against the abdomen; radius and media not fusing; tarsi
two- or three-jointed. .. .................. .. ... ... .. ..., 27

Tarsi apparently four-jointed; cerci usually minute; social species,
living in colonies. .. ................. ISOPTERA (Page 93)

Tarsi three-jointed, the front metatarsi swollen; cerci conspicu-
ous; usually solitary species.......... EMBIODEA (Page 91)

Cereci absent; tarsi two- or three-jointed; wings remaining attached
throughout life; radial sector and media branched, except
when fore wings are much thickened.

CORRODENTIA (Page 96)

Cerci present; tarsi two-jointed; wings deciduous at maturity,
the neuration greatly reduced; radial sector and media simple,
unbranched. ................... ZORAPTERA (Page 100)

Wings not covered with scales, not outspread when at rest; pro-
thorax large; antenna with few joints; mouthparts forming a
jointed piercing beak.............. ... ... ... ... 29

Wings and body covered with colored scales which form a definite
pattern on the wings; antenns many-jointed; mouthparts when
present forming a coiled tongue. Moths and Butterflies.

LEPIDOPTERA (Page 198)

Beak arising from the back of the head. ‘

HOMOPTERA (Page 106)
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Beak arising from the front part of the head.
HEMIPTERA (Page 140)
. Mouth not functional; abdomen furnished with a pair of caudal
filaments
Mouthparts forming a proboscis, only exceptionally vestigial;
abdomen without caudal filaments; hind wings replaced by
knobbed halteres. Flies, Mosquitoes, Midges.
DIPTERA (Page 264)
. No halteres; antennz inconspicuous; crossveins abundant. A few
rare May flies. .. PLECTOPTERA (Page 169)
Hind wings represented by minute hook-like halteres; antennsee
evident; neuration reduced to a forked vein; crossveins lacking;
minute delicate insects. Males of Scale insects.
HOMOPTERA (Page 106)
. Body more or less insect-like, 7.e. with more or less distinct head,
thorax and abdomen, and jointed legs, and capable of locomo-

. Terrestrial, breathing through spiracles; rarely without special
respiratory organs

Living in the water; usually gill-breathing, larval forms

Parasites on warm-blooded animals . .

. Mouthparts vestigial, retracted in the head and scarcely or not
at all visible; underside of the abdomen with styles or other ap-
pendages; very delicate small or minute insects. (APTERY-
GOTA)

Mouthparts mandibulate, formed for chewing (if body is covered
with scales, see Thysanura)

Mouthparts haustellate, formed for sucking

. Abdomen consisting of ten to twelve segments, no ventral sucker
at its base, no terminal springing apparatus

Abdomen consisting of six segments or less, with a forked
sucker at base below and usually with a springing apparatus
(furcula) near the tip beneath; cerci absent.

COLLEMBOLA (Page44)

. Basal three segments of the abdomen with ventral styles; antennee

absent; no cerci, but a short anal tube present; head pear-shaped;

prothorax short; abdomen with twelve segments; minute,
cylindrical species. (Class MIRIENTOMATA).
PROTURA (Page 40)
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Ventral styles occurring to the seventh segment; antennsee thread-

like; cerci present; prothoraxnot short. ................... 37

Body never scaly; mouthparts concealed except for the palpi;

apex of the abdomen without a median process.

" ENTOTROPHI (Page 43)

Body usually covered with minute scales; tips of the mouthparts
visible; abdomen with a median cerciform appendage.

THYSANURA (Page 41)

Underside of abdomen entirely withoutlegs.................. 39

Abdomen bearing false legs beneath which differ from those of

the thorax; body caterpillar-like, cylindrical, the thorax and

abdomen not distinctly separated; larval forms. ........... 55
Antennz long and distinet. .. ........ ... . ... S 40
Antenns short, not pronounced; larval forms................53
Abdomen terminated by strong movable forceps prothorax free.

Earwigs. .. ...ooviiiiiiin... DERMAPTERA (Page 65)
Abdomen not ending in foreeps. .. ........ ...l 41
Abdomen not strongly constricted at the base, broadly joined to

thethorax. ... ... iiven i 42

Abdomen strongly constricted at the base; prothorax fused with
the mesothorax. Ants, etc.... . HYMENOPTERA (Page 471)
Head not prolonged into a beak ............................ 43
Head produced into a mandibulate beak.
MECOPTERA (Page 189)
Very small (three millimeters), louse-like jumping species; pro-
thorax inconspicuous. Book lice. CORRODENTIA (Page 96)
Larger, or at least not louse-like species; prothorax large. .. .. .. 44
Hind legs fitted for jumping, the femora enlarged; wing-pads of
larvee when present in inverse position, the metathoracic over-

lapping the mesothoracic. ........ ORTHOPTERA (Page 48)
Hind legs not enlarged for jumping; wing-pads, if present in
normal position. .......... ..ol 45
Prothorax much longer than the mesothorax; front legs fitted for
ETaspPINg PIeY « «vovveenneneonnnnn MANTGDEA (Page 83)
Prothorax not greatly lengthened. ......................... 46
Cerci present; antenns usually with more than fifteen joints, often
many-]omted .......................................... 47
No cerci; body often hard-shelled antennz usually with eleven
joints .. COLEOPTERA (Page 408)
Cerci with more than three joints. ......................... 48

Cerci short, with one to three joints. ....................... 50
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Body flattened and oval; head inflexed; prothorax oval. Roaches.
BLATTARIE (Page 77)
Body elongate; head nearly horizontal. .....................
Cerci long; ovipositor chitinized, exserted; tarsi five-jointed.
GRYLLOBLATTODEA (Page47)
Cerci short; no ovipositor; tarsi four-jointed.
ISOPTERA (Page 93)
Tars1 five-jointed; body very slender and long. Walking-sticks.
PHASMATODEA (Page 61)
Tarsi two- to four-jointed; body notlinear. .................. 51
Front tarsi not enlarged. ........ ... ... ... .. ... .. 52
Front tarsi with the first joint swollen. .. EMBIODEA (Page 91)
Tarsi apparently four-jointed; cerci with several joints; antennze
with nine to thirty joints........... ISOPTERA (Page 93)
Tarsi two-jointed; cerci one-jointed; antenne nine-jointed; minute
SPECIES .t et ZORAPTERA (Page 100)
Body cylindrical, caterpillar-ike ... . MECOPTERA (Page 189)

- Body more or less depressed, not caterpillar-like. .. ........... 54

Mandibles united with the corresponding maxillee to form sucking
jaws (Fig. 975). .. ..ot Larve of NEUROPTERA
Mandibles almost always separate from the maxille (Figs. 972,
973, 976, 977, 979, 980, 983, 984, 986, 992).
Larve of COLEOPTERA, RAPHIDIODEA, STREPSIPTERA
False legs numbering five pairs or less; located on various abdomi-
nal segments; but not on the second; the false legs (prolegs)
tipped with many minute hooks. (Flgs 978, 982).
Larvee of LEPIDOPTERA (Page 240)
False legs numbering from six to ten pairs, one pair of which
occurs on the second abdominal segment; the prolegs not tipped
with minutehooks. ....................................56
Head with a single ocellus on each side. (Figs. 966-971).
Larve of some HYMENOPTERA (Page 408)
Head with several ocelli on each side. Larve of MECOPTERA
Body bare or with few scattered hairs, or with waxy coating. .. .58
Body densely clothed with hairs or scales; proboscis if present
coiled under the head. Moths. LEPIDOPTERA (Page 198)
Last tarsal joint swollen; mouth consisting of a triangular un-
jointed beak minute species. Thrips.
THYSANOPTERA (Page 72)

: Tar81 not bladder-like at the tip, and with distinct claws. ......59

Prothorax distinet. ................ e 60
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Prothorax small, hidden when viewed from above.
DIPTERA (Page 264)
Beak arising from the front part of the head.
HEMIPTERA (Page 140)
Beak arising from the back part of the head.
HOMOPTERA (Page 106)
Mouth mandibulate. .. .......... ... . ... 62
Mouth haustellate, forming a strong pointed inflexed beak.
Nymphs of HEMIPTERA
Mandibles exserted straight forward and united with the cor-
responding maxillee to form piercing jaws.
Larve of some NEUROPTERA
Mandibles normal, moving laterally to function as biting jaws. .63
Body not encased in a shell made of sand, pebbles, leaves, etc.. .64
Case-bearing forms; tracheal gills usually present. Periwinkles,
Caddis-worms. (Fig. 974). . .Larve of TRICHOPTERA
Abdomen furnished with external lateral gills or respiratory pro-
cesses (a few Coleoptera and Trichoptera here also). .. .. ... 65
Abdomen without external gills. . ... ....................... 66
Abdomen terminated by two or three long caudal filaments.
Larve of PLECTOPTERA
Abdomen with short end processes. . Larvze of MEGALOPTERA
Lower lip strong, extensile, and furnished with a pair of opposable

hooks. ... Larvee of ODONATA
Lower lip not capable of being thrust forward and not
hooked. .. ..o e 67
Abdomen without falselegs. .............................. 68

Abdomen bearlng paired false legs on several segments.
A few larve of LEPIDOPTERA
The three divisions of the thorax loosely united; antennsze and
caudal filaments long and slender. . . . Larvee of PLECOPTERA
Thoracic divisions not constricted; antenna and caudal filaments
short (also a few Trichoptera here) (See couplet 54).

Larvee of COLEOPTERA

Body flattened. .. .. ....... ... 70
Body strongly compressed; mouth formed as a sharp inflexed beak;
jumping species. Fleas....... SIPHONAPTERA (Page 404)
Mandibulate mouthparts formed for chewing. ............... 71
Haustellate mouthparts formed for piercing and sucking. .. .. .. 73
Mouth inferior; cercilong. .. .................. ... ... .. 72

Mouth anterior; no cerci; generally elongate-oval insects with
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somewhat triangular head; parasites of birds or mammals.
Biting lice. .. ................. MALLOPHAGA (Page 101)
Cerecl straight, eyes absent; antenne short; external parasites of
rodents. .................... DIPLOGLOSSATA (Page 71)
Cerci strongly bent or angulate at the middle; eyes present; an-
tenne nearly as long as the body; external parasites of bats.
Some DERMAPTERA (Page 65)
Antenne exserted, visible, though rather short. .. ............ 74
Antennee inserted in pits, not visible from above.
Pupiparous DIPTERA (Page 264)
Beak unjointed; tarsi formed as a hook for grasping the hairs of
the host; permanent parasites. Lice. . ANOPLURA (Page 104)
Beak jointed; tarsi not hooked; temporary parasites.
HEMIPTERA (Page 140)
Legless grubs, maggots or borers; locomotion effected by a squirm-
ing motion. Larve of Strepsiptera, and of some Coleoptera
(see couplet 54), Diptera, Lepidoptera and Hymenoptera.
(If living in the body of wasps or bees, with the flattened head
exposed, compare the females of Strepsiptera).
Sedentary forms, incapable of locomotion. .. ................ 76
Small degraded forms bearing little superficial resemblance to
insects, with a long slender beak, and usually covered with a
waxy scale or powder or cottony tufts; living on various plants.
Scale insects. ................. HOMOPTERA (Page 106)
Body quiescent, but able to bend from side to side; not capable
of feeding, enclosed in a skin which is tightly drawn over all the
members, or which leaves the limbs free but folded against the
body; sometimes free; sometimes enclosed in a cocoon or in a
shell formed from the dried larval skin.................... 77
The skin encasing the legs, wings, etc., holding the members
tightly against the body; prothorax small; a proboscis show-
D T PP 78
Legs, wings, etc., more or less free from the body; biting mouth-
partsshowing. .. ...... ... .. ... .. i 79
Proboscis long; four wing cases; sometimes in a cocoon. (Figs.
990,996) . ..., Pupe of LEPIDOPTERA
Proboscis short; two wing cases. (Figs. 991, 997).
Pupz of DIPTERA (Page 368)
Prothorax small, fused into one piece with the mesothorax; some-
times enclosed in a loose cocoon. Pupz of HYMENOPTERA
Prothorax larger and not closely fused with the mesothorax. .. .80



38 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY

80. Wing cases with few or no veins. (Fig. 994).
Pupz of COLEOPTERA
Wing cases with a number of veins. (Fig. 993).
' Pupz of NEUROPTEROID ORDERS
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ture up to the year 1863).

Hanprirsch, A. Die fossilen Insekten und die Phylogenie der rezenten Formen,
Leipzig (1906-08). )

Geschichte, Litteratur, Technik, Paliontologie, Phylogenie und Sys-
tematik der Insekten. Schroder’s Handbuch der Entomologie, 3, 1201 pp.
Jena (1925).

Insecta. - Kiikenthal, Handbuch der Zoologie, 4, Berlin (1929).

Horwn, W. and Scuenkring, S. Index Litterature Entomologice. (Before
1863). Berlin-Dahlem, 4 vols. (1928-29).

Houreserr, C. Bibliothéque de Zoologie. In Encyclopédie Scientifique,
Paris, Doin. (Insects form part 5 and numerous volumes.)

Imms, A. D. A General Textbook of Entomology. E. P. Dutton, New York
and Methuen and Co., London (1926).

Leonarp, M. D. List of the Insects and Spiders of New York State. Mem.
Cornell Agric. Expt. Sta., No. 101, 1121 pp. (1926).

Lutz, F. E. Field Book of Insects. (Northeastern North America.) 509 pp.
New York (1918).

MaxweLL-Lerroy, H. and Howrert, F. M. Indian Insect Life. 798 pp. Cal-
cutta (1909).

Rmey, C. V. Enumeration of the Published Synopses, Catalogues and Lists
of North American Insects (1888).

Rousseau, E. Les larves et nymphes aquatiques des Insectes d’Europe.
1, 967 pp. (1921).

Scavwze, F. E., Editor. Das Tierreich. Berlin (1897— ). (The parts are
listed separately.)

SuArP, D. Insects. Cambridge Natural History, vols. 5 and 6, MacMillan &
Co., New York and London (1895-99).

SHARP, D Editor. Fauna Hawaiiensis. 3 vols. Honolulu (1899—1913)

SmrtH, J. B Catalogue of the Insects of New Jersey. Ann. Rept. New Jersey
State Mus., 1909, 888 pp. (1910).

TASCHENBERG, O Bibliotheca Zoologica. Vol. 1 (1863); vols. 2 a,nd 3 (1889~
90). (Literature of Entomology to the year 1880)}
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TaompsoN, M. T. Illustrated Catalogue of American Insect Galls. 116 pp.
Nassau, N. Y. (1916).

TiLLyARD, R. J. The Insects of Australia and New Zealand. 560 pp. Angus and
Robertson, Sydney (1926).

TuLLGreN, A. and WanLGREN, E. Svenska Insekter. Stockholm, 812 pp.
(1920-1922).

Weiss, H. B. Some Old Classifications of Insects. Canadian Entom., 47, pp.
369-376 (1915).

Wryrsman, P., Editor. Genera Insectorum. Brussels (1902- ). (The many
fascicles of this work are listed separately under the families and sub-
families; each contains a synoptic key to genera and a catalogue of species
of the family or subfamily treated.)

ZoorocricaL Recorp. Zodlogical Society of London (1865— ). (Complete
review of all literature in Zoélogy, year by year. The most complete and
useful bibliographic index extant.)

ORDER PROTURA
(MIRIENTOMATA)

Minute, slender, delicate, wingless, terrestrial, colorless or yellowish,
blind species. Body bare; head pear-shaped, eyes and ocelli both ab-
sent; antenna absent or reduced to a tubercle; abdomen comprising
eleven segments, the last three very short, the basal three segments
furnished with styles, no cerci; mouthparts formed for sucking, but
retracted within the head, the mandibles long and styliform; legs short,
tarsi one-jointed, with a single claw. Younger stages with only nine
abdominal segments.

Two pairs of spiracles present, one pair on the mesothorax the
other on the metathorax; second and third pairs of abdominal
appendages two-jointed. (Eoséntomon, Protapteron, wide-
SPL) v EOSENTOMIDE

Spiracles absent; no tracheal system; second and third pairs of
abdominal appendages one-jointed. (Aceréntomon (Fig. 4),
Aceréntulus (Fig. 12), widespr.). .. .....ACERENTOMIDE

LITERATURE ON PROTURA

BerLESE, A. Monografia dei Myrientomata. Redia, 6 (1909).

Ewing, H. E. New Genera and Species of Protura. Proc. Biol. Soc. Washing-
ton, 23, pp. 193202 (1921).

Sizvestri, F. Descrizione di un nuovo genere di insetti apterigoti rappresen-
tanti di un nuovo ordine. Boll. Lab. Zool. Gen. Agrar. Portici., 1, (1907).

StacH, J. Eosentomon armatum. (With list of known Protura.) Spraw. Kom.
fizyogr., Krakow., 61, pp. 205-215 (1927).
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WonmersLey, H. Notes on the British Species of Protura. Entom. Monthly
Mag., 63, pp. 140-148 (1927).
Further Notes on the British Species of Protura. Entom. Monthly .
Mag., 64, pp. 113-115 (1928).

ORDER THYSANURA
(ECTOTROPHI, ECTOGN ATHA)

Moderate-sized or small, wingless, terrestrial insects of active habits.
Body tapering behind, generally clothed with scales. Antennz long,

3

)

Figs. 1-8. Protura, Thysanura, Entotrophi
Nesomachilis (Tillyard) Machilidze.
Parajapyx, apex of abdomen (Silvestri) Japygldaa
Gastrotheus (Silvestri) Lepismatidze.
Acerentomon (Silvestri) Acerentomidze.
Lepisma (Butler) Lepismatide.
Campodea (Maxwell-Lefroy) Campodeidse.
Anajapyx (Silvestri) Projapygidz.
Japyx, from below (Berlese) Japygidz.

PN oW
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slender, tapering, many-jointed. Head closely articulated with the
thorax; compound eyes present, large, reduced, or absent. Mouth-
parts external, their tips projecting from a mouth cavity; mandibles
large, toothed; maxillze long. Thorax composed of three similar, freely
articulated segments. Legs similar, the cox large; tarsi two- or three-
jointed, with two or three claws. Abdomen composed of eleven seg-
ments, bearing at tip a pair of long, filiform, many-jointed cerci and
a similar long median cerciform appendage; some ventral segments,
usually the second to seventh, each with a pair of styles and generally
also with a median sac; eighth and ninth ventral segments of female
- with paired, sometimes jointed appendages. No metamorphosis. Bristle
tails. (Figs. 1, 3, 5, 9 and 10).

Eyes large, composed of very many minute facets, extending over
the front and usually touching above on the vertex; maxillary
palpi very long, seven-jointed; eleventh tergite not covered by
tenth; four posterior coxe with a style or hooked process. Body
strongly convex above. A cosmopolitan family more abundant
in the tropics. (Machilis, Petrdbius, Machiloéides, Machi-
linus; Dilta). (Superfamily MACHILOIDEA).

MACHILIDAE

Eyes small or wanting, when present composed of a few large
facets, set on the sides of the head and not extending over the
front; maxillary palpi five- or six-jointed; eleventh tergite
partly covered by the tenth; coxz without style or process.
Body more or less flattened. A widespread group. . (Lepisma,
Thermdbia, Maindronia, Ateldra, Nicolétia). (Superfamily
LEPISMATOIDEA) ..........coooiii... LEPISMATID

LITERATURE ON THYSANURA AND ENTOTROPHI
(These are combined since many citations refer to both groups)

Bigr, H. Beitrag zur Kenntnis der Thysanuren. Jenaische Zeitschr., 48, pp.
1-92 (1912).

BarteOLIN, T. Catalogue of Danish Apterygota (Danish). Nath. Medd.,
67, pp. 155-209 (1916).

Darra-Torre, K. W. Die Gattungen und Arten der Apterygogenea. Inns-
bruck, 23 pp. (1895).

ESCHERICH K. Das System der Lepismatiden. Zoologica, Heft 43 (1905).

HanpscainN, E. Urinsekten oder Apterygota. In Tierwelt Deutschlands,
Lief. 16 (1929).

Jackson, C. F. Key to the families and genera of the Thysanura. Ohio Natur-
alist, 6, pp. 545-549 (1906).
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LuBBock, J. Monograph of the Collembola and Thysanura. Roy. Soc. Lon-
don (1873).
MacGirrivray, A. D. Catalogue of North American Thysanura. Canadian
Entom., 23, pp. 267-276 (1891).
Scuorr, H. North American Apterygogenea. Proc. California Acad. Seci.,
6, pp. 169-196 (1896).
SivesTri, F. Nuova contribuzione alla’ consocenza dell’ Anajapyx. Ann.
Lab. Zool. Gen. Agrar., Portici, 6, 15 pp. (1905).
Contribuzione alla conoscenza dei Campodeidz. Boll. Lab. Zool. Gen.
Agrar., Portici, 6, pp. 110-147 (1912).
Nuovi generi e specie di Campodeidz. Boll. Lab. Zool. Gen. Agrar.,
Portici, 6, pp. 525 (1912).
Thysanura. Fauna siid-west Australiens, 2, pt. 4, pp. 47-68 (1908).
Swenk, M. H. A Synopsis of the North American Species of Japyx. Journ.
New York Entom. Soc., 11, pp. 129-132 (1903).
Veruorrr, K. W. Zur vergleichende Morphologie und Systematik der Japy-
giden. Arch. f. Naturg., Jahrg. 71, Heft 1, pp. 63-114 (1904).
WarLGreN, E. Svenska Insektfauna, I. Apterygota Entom. Tidskr.,
pp. 233-270 (1906). .

ORDER ENTOTROPHI
(ENTOGNATHA, CAMPODEOIDEA, DIPLURA)

Small, slender, wingless insects, incapable of springing and of slug-
gish habits. Body almost always without scaly covering. Head large,
freely articulated with the thorax; mouthparts concedled in a cavity
within the head. Antennz long, many-jointed. Eyes absent. Man-
dibles toothed; maxillee and labium reduced, their palpi vestigial.
Segments of thorax similar, freely articulated. Legs similar; coxee
small; tarsi one-jointed, with two claws. Abdomen consisting of eleven
segments, the last segment either more or less covered by the preceding
or fused with it; no ventral tube, but some of the ventral segments,
usually the second to seventh, provided with ventral styles; apex of
abdomen without median process; cerci long and many-jointed, or
short and indistinetly jointed; appendages of eighth and ninth seg-
ments greatly reduced. No metamorphosis. (Figs. 2, 6, 7, 8 and 13).

1. Cerci composed of a number of distinct joints; eleventh tergite
nearly or quite covered by the tenth; anal valves very distinct. 2
Cerci single-jointed, very heavily chitinized, forming a strong
forceps; eleventh tergite fused with the tenth; anal valves not
distinct. Younger stages with the cerci indistinctly jointed,

A cosmopolitan group. (Japyx, Enalljapyx, Heterojapyx,
Parajapyx) ...JAPYGIDE
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2. Cerci long, slender, many-jointed, of approximately the same
length as the antenne, without a gland opening on the last
segment. A cosmopolitan group. (Campddea, Hemicampa,
Haplocampa, Plusiocampa) ............ CAMPODEIDE

Cerci much shorter, stout, composed of a few short joints and with
the opening of a gland at the tip of the last segment. A wide-
spread group. (Anajapyx, Projapyx).... PROJAPYGIDAE

11

Figs. 9-13. Protura, Thysanura, Entotrophi
9. Thermobia, middle leg. Lepismatidz.
10. Machilis, hind leg. Machilidz.
11. Hanseniella, front leg. Scutigerellidee.
12. Acerentulus, middle leg. Acerentomidze.
13. Campodea, middle leg. Campodeidz.

ORDER COLLEMBOLA

Small or minute, soft-bodied, wingless, springing insects, the body
sometimes clothed with scales or hairs. Head freely movable. Antennee
four- to six-jointed. Eyes of a degenerate compound type, composed
of a few separated facets; sometimes entirely absent. Mouthparts
retracted within the head; mandibles well developed; palpi vestigial.
Thorax with the segments fused into a single mass. Legs similar,
slender; tarsi one-jointed, with a single claw and a smaller claw-like
empodium. Abdomen consisting of six segments; without cerci, and
never terminated by caudal filaments or pincers-like appendages;
usually with a leaping appendage which is often forked at apex and
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arises from the fourth or fifth segment. Ventral tube always present
as a simple or bifid process developed under the base of the abdomen.
No metamorphosis. Spring tails. (Figs. 14-19).

1. Abdomen consisting of six evident segments or at least with only
two of these indistinctly separated; body lengthened, subcy-
lindrical, frequently clothed with scales. (Suborder ARTHRO-
PLEONA)

18

Figs. 14-19. Collembola
14. Isotoma (Imms) Entomobryide.
15. Tomocerus (Folsom) Entomobryidz.
16. Sminthurus (Sharp) Sminthuridee.
17. Tomocerus, hind leg. (Ewing) Entomobryidz.
18. Onychiura, hind leg. (Ewing) Onychiuride.
19. Anoura (Tillyard) Poduride.

Abdomen with the segments fused; divided into two portions;

a very large basal one and a small apical one often separated

by a constriction; body subglobular, the abdomen little longer

than wide; body never with scales. (Suborder SYMPHY-
PLEONA) . ..ottt et 5

2. Head horizontal, the antenne inserted anteriorly.............. 3
Head vertical, the antennz inserted at the middle; body without
scales; furca large. (Actaldtes, palzarc.). ... ACTALETIDAE
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. Pronotum visible from above; body without scales; furca when

present arising from the fourth segment; antennze short four-
Jointed . .. . 4
Pronotum concealed from above; body often with scales; furca
when present usually arising from the fifth segment; antennse
with four to six joints. (Entomoébrya, Orchesélla, Smella.,
Tomébcerus, Isdtoma, Sira).. .ENTOMOBRYIDZE
Front with false ocelli present; eyes absent, furcula usually absent;
sluggish species with tuberculate integument. (Onychitira
(= Aphorira) holarc.; Tetrodontéphora, palearc. ). (APHO-

RURID./E) ........................... ONYCHIURIDZE
Front without false ocelli; eyes often present. (Podiira, Anurida,
Achorelites, Xen§lla) .................... PODURIDE

Coxe long; last joint of antenne short, not divided into false ring-
joints; antennz not longer than the head, inserted at the middle
" of the head or below; thorax longer than the abdomen. (Neélus,
Megalothorax, holarc) (MEGALOTHORACID ).
NEELIDE
Coxee of the usual length; last joint of antenne long, usually
divided into false ring-joints; antenns much longer than the
head; inserted above the middle of the head. (Sminthurus,
Sminthurinus, Dicjrtoma (= Papirius), Corynephdria,
Bourletiélla). (Including CORYNEPHORIDZE = PAPI-
RIIDAE) ... .. SMINTHURIDZE

LITERATURE ON COLLEMBOLA

BorNER, C. Neelide. Gen. Insectorum, fasc. 45, 5 pp. (1906).

Das System der Collembolen. Mitt. naturh. Mus. Hamburg, 23, pp.
147-188 (1906).
Die Familien der Collembolen. Zool. Anz., 16, pp. 315-322 (1913).

CArPENTER, G. H. and Evans, W. Collembola and Thysanura of Scotland.

Proc. Roy. Phys. Soc. Edinburgh, 14, pp. 221-266 (1899).

Forsom, J. W. Tomocerine of North America. Proc. U. S. Nat. Mus., 46,

pp. 451-472 (1914).
North' American Collembolous Insects of the Subfamilies Achoreutinz,
Neanurinz and Podurinz. Proc. U. S. Nat. Mus., 50, pp. 477-525 (1916).
Subfamily Onychiurine. Proc. U. S. Nat. Mus., 53, pp. 637-659 (1917).

Gurarig, J. E. The Collembola of Minnesota. Geol. Na,t Hist. Surv. Minne-

sota, ser. 4, 110 pp. (1903).

LINNANIEMI, W M. Die Apterygoten-fauna Finlands. Acta Seci. Faun. Flor.

Fennica, 40, pp. 1-361 (1907-12).

Lussock, J. Monograph of the Collembola and Thysanura. Roy. Soc. London

(1873).
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ORDER GRYLLOBLATTODEA
(GRYLLOBLATTOIDEA, NOTOPTERA)

Elongate, more or less depressed, wingless insects, measuring about
an inch in length. Head rather large, free, horizontal or slightly in-
clined; eyes small or absent, no ocelli; antennz long, filiform, with
about 30 to 40 joints, inserted at the sides of the front of the head near

Figs. 20-23. Grylloblattodea

20. Ishiana (Silvestri) Grylloblattidee.

21. Grylloblatta (Walker) Grylloblattidze.

22. Grylloblatta, tarsus of male (Walker) Grylloblattidee.
23. Galloisiana, antenna (Crampton) Grylloblattidee.

the mandibles; mandibles large and strong. Prothorax quadrate or
somewhat longer than wide, not expanded laterally; free and larger
than the meso- or metathorax. Legs similar, formed for running, the
coxa close together; tarsi five-jointed, with two claws, those of the
adult male with a pair of membranous lobes beneath each joint.
Abdomen elongated, tergites more or less equal, transverse, extending
down at the sides of the abdomen; cerci long, eight- or nine-jointed;
ovipositor exserted, sword-shaped, composed of six paired pieces.
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Metamorphosis very slight, the nymphs very much like the adults and
apparently of slow growth; terrestrial in all stages. (Figs. 20-23).

A single family. = (Grylloblitta, Western Canada, California;
Galloisidna, Ishiana, Japan) GRYLLOBLATTIDE

LITTERATURE ON GRYLLOBLATTODEA
CAUDEL, A. N. Grylloblatta in California. Canadian Entom., 53, pp. 148-150
(1923). :
Notes on Grylloblatta. Journ. Washington Acad. Sei., 14, pp. 369-371
(1924).
CaupeLrr, A. N. and King, J. L. A New Genus of Grylloblattidee from Japan.
Proc. Entom. Soc. Washington, 26, pp. 53-60 (1924).
SivesTrI, F. Grylloblattidee. Boll. Zool. Gen. Agrar. Portici, 20, pp. 107-121
(1928).
Warker, E. M. A New Species of Orthoptera Forming a New Genus and
Family. Canadian Entom., 46, pp. 93-97 (1914).
The Male and Immature Stages of Grylloblatta. Canadian Entom.,
51, pp. 131-139 (1919).

ORDER ORTHOPTERA
(ULONATA part; SALTATORIA)

Small to large, nearly always jumping species, often possessing a
device on the wings for making a creaking or chirping sound; hind
femora almost always very much stouter basally, or longer, or both,
than the middle femora; wings of adults reposing over the abdomen,
the fore wings toughened, narrower and thicker than the membranous,
plaited hind pair; sometimes the wings vestigial or completely absent;
head usually vertical, sometimes conically produced forward; oviposi-
tor almost always free, often long, sword- or needle-shaped; mouth-
parts conspicuous, mandibulate; antenna long and many-jointed or
short with few joints; tarsi usually four- or three-jointed; prothorax
large, free, often much enlarged; cerci short. Metamorphosis gradual,
the young resembling the adults, but with the small wings in a reversed
position in the last two nymphal stages, the hind wings then overlap-
ping the fore wings.

1. Antenne usually long and many-jointed, delicately tapering and
exceeding the body in length, rarely very short, with twelve
segments or less; auditory organs if present, near the base of
the front tibia; ovipositor of female almost always long and well
developed; tarsi usually four-jointed. (Suborder TETTI-
GONIODEA (=LOCUSTODEA))
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Antennz shorter, with less than 30 joints, filiform, rarely clubbed
or serrate, but not delicately tapering; auditory organ if present,
near the base of the abdomen; ovipositor of female never elon-
gated; tarsi three-jointed, rarely with the front and middle ones
two-jointed. (Suborder ACRIDODEA)

. |
2AA

==
e

7

24.
25.
26.
27.
28.
29.

Figs. 24-29. Orthoptera
Conocephalus (Blatchley) Tettigoniide.
Stenopelmatus (Saussure) Stenopelmatidze. ‘
‘Gryllacris (Karny) Gryllacridee.
Anabrus (Caudell) Tettigoniide.
Stilpnochlora (Saussure) Tettigoniidee:
Ceuthophilus (Blatchley) Stenopelmatidee.

Tarsi four-jointed, at least on the four posterior legs; antenne
always very long and tapering; ovipositor usually long and
sword-shaped . ........ ... . 3

Tarsi with three joints or less; ovipositor when present, needle-
shaped . .. ..o 6

. Tarsimoreorlessdepressed. ...........ooiiiiiiiiiina.n. 4

Tarsi distinctly compressed; almost always apterous forms, usu-
ally dull-colored ................... STENOPELMATID A&

This family comprises five subfamilies, separable as follows:

Front tibise with an auditoryorgan. .. ....................... b
Front tibize without an auditoryorgan. ...................... c
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. Cerci short; first and second joints of tarsi indistinctly sepa-

rated; wings large, with a chirping organ. (Prophalangdpsis
(= Tarmga), ind.)................ PROPHALANGOPSINZE
Cerci long; first and second tarsal joints distinctly separated;
usually wingless. (Anostéstoma, ethiop., Austr.; Demécrida,
Austr.; Magréttia, ethiop., As.) . . ANOSTOSTOMATIN &
Hind femora at base more sharply produced below than above;
legs rather long and slender. Cave crickets. (Ceuthéphilus,
Am. (Fig. 29); Dolich6époda, palzarc.; Trogléphilus, pal-
searc.; Rhaphidéphora, indoaustr.). (CEUTHOPHILINJZ)

RHAPHIDOPHORIN &
Hind femora at base more sharply produced above than below;
legsstouter. .. ......... i d

Front coxe armed in front with a tooth-like projection. (Mim-
nérmus, ethiop.; Cratomeélus, neotrop.).

MIMNERMINZE

Front coxa simple, unarmed. (Fig. 25.). (Stenopelmatus, Am.).
STENOPELMATIN &

Front tibie without an auditory organ...................... 5

Front tibiee with an auditory organ. Long-horned locusts, Katy-
dids. (PHASGONURID.Z, LOCUSTID.E).
TETTIGONIIDE

This very extensive family includes a number of subfamilies which
may be separated as follows:

Antennze inserted between the eyes, nearer to the top of the occi-
put than to the clypeal suture. (Fig.32)................... b
Antenne inserted below the eyes, or between their lower margins,
nearer to the clypeal suture than to the top of the occiput.

(Fig. 33) . . .0
First and second Jomts of tarsi longltudmally sulcate latemlly
(Flg. 35) oo c

First and second tarsal joints smooth (Fig. 36); hind tibize with an
apical spine on each side above. A large cosmopolitan group,
including many leaf-like species. (Phaneréptera, widespr.;
Isopséra, ind.; Scuddéria, Am.; Tylopsis, palearc., ethiop.
Is6phya, pa,lsea,rc Am.) ........... PHANEROPTERINE

Auditory pits on front tibise open. (Fig.37) .................. d

Audltory pits covered partly by an ear-like or shell-shaped exten-
sion of the chitinous rim which partly covers them and narrows
the aperture or reduces it to a linear slit. (Figs. 38,39) .......g

. Posterior tibiz with an apical spine on eachsideabove. ........ e

Posterior tibiee without apical spines above; body winged, very
slender with slender legs. (Zaprochilus (= Prochilus), Austr.).
(PROCHILIDzE) ..................... ZAPROCHILIN &
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e. Prosternum armed with a pair of spines or tubercles. ........... f
Prosternum simple, unarmed. (Meconéma, Cyrtaspis, palearc.;

Amjtta, Anepitacta, ethiop.; Thaumaspis, ind.). R
MECONEMIN &

33

y £ 4
D=
{

Figs. 3041. Orthoptera
30. Gryllus, fore wing (Handlirsch) Gryllide.
31. @Ecanthus, fore wing (Handlirsch) Gryllide. ‘
32, 33. Superior and inferior insertion of antenna (Caudell) Tettigoniidee.
34. Mecopoda, dorsal view of head and pronotum (Caudell) Tettigoniidse.
35. Tarsus with sulcate segments (Caudell) Tettigoniide.
36. Tarsus with smooth segments (Caudell) Tettigoniide.
37. Open auditory pit (Caudell) Tettigoniidee.
38. Linear auditory pit (Caudell) Tettigoniide.
39. Ear-like or shell-shaped auditory pit (Caudell) Tettigoniide.
40. Tarsus with free plantula (Caudell) Tettigoniidee.
41. Phyllophora, hooded form of pronotum (Caudell) Tettigoniide.

f. Pronotum hood-like, strongly and acuminately produced behind;
lateral carinze of pronotum dentate or crenulate. (Fig. 41).
(Phylléphora, indoaustr.; Hyperhémala, austromal.). _

PHYLLOPHORINZA
Pronotum not hood-like, nor much produced behind. (Fig.34).
(Mecopoda, austromal.; Acridéxena, Apteroscirtus, ethiop.;

Tabaria, Rhammatépoda, neotrop.). .. ... MECOPODINE

g. Front tibise without terminal spines above. ................ ... h
Front tibise with a terminal spine above on the outer side (except
ATYtropleris) .. .. .o n

h. Antennal scrobes (i.e. the grooves in which the antenne lie) with
the margins produced. (Pseudophyllus, palearc., indomal.;
Cleandrus, Phyllomimus, indomal.; Zabalius, ethiop.).

PSEUDOPHYLLINZAE
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Antennal scrobes with the margins hardly produced. . . A
Hind tibize without apical spines above. (Saga, palaearc . Clonla.,
Hemiclonia, ethiop.; Hemlsé,ga., Austr.) ........ SAGINZE
Hind tibiz with an apical spine above on one or both sides. .. .. .. j
Hind tibize with an apical spine only on the outer side above.
(Tympanéphora, Austr.; Mortoniéllus, malay.).

TYMPANOPHORINZE
Hind tibize with an apical spine on both sides above, or only on
the inner side. . . .k

Front and middle tibize armed with short or » medium sized s splnes |
Front tibiee, or both front and middle tibiee, armed with long
spines decreasing in length apically. (Llstroscelis, Phlugis,
neotrop.; Hexacéntrus, indomal.; Phisis, ethiop., indoaustr.).
LISTROSCELINZE
All the femora unarmed beneath, rarely the hind ones armed on
the outer or on both sides; usually smaller species. (Cono-
céphalus (=Xiphidion) cosmop.; Orchélimum, widespr.;
Odontoxiphidium, nearc.). (XIPHIDIIN &).
CONOCEPHALINE
All femora usually spined below; rarely the hind ones armed only
on the outer side, in which case the fastigium of the vertex is
either forked or extended considerably beyond the basal joint
of the antennee; usually larger species. . . ..m

. Fastlglum of the vertex usually notlceably narrower than the

first joint of the antennze, sometimes dorsally sulcate.(Agrdecia,
neotrop., ethiop., austromal.; Eschatécerus, neotrop.; Nicsara,
austr.; Salomona, 1ndoaustr) c  AGRECIINE
Fastlglum of the vertex usually dlstlnctly broader than the first
joint of the antenne, never sulcate. (Neoconocéphalus, Am.;
Euconocéphalus, ethiop., indoaustr.; Homorocoryphus,
cosmop.; Copiphora, neotrop.). (C'ONOCEPH ALIN &).
COPIPHORINZE
First joint of hind tarsi with a free plantula beneath (Fig. 40).
(Anabrus, nearc.; Metriéptera, holarc., ethiop.; Décticus,
paleearc., ethiop. ) (DECTICINE) . ..... TETTIGONIINE
First joint of hind tarsi without a free plantula, or with a very
short one. (Phasgonira (=Lociista), palearc.; Oncondtus,
palearc.). (LOC USTINAE)............ PHASGONURIN&
Third joint of hind tarsi longer than the second; front tibise with
an apical spine on the inner side; hind tibiz without an apical
spme above on theouterside. .. ..........................
Third joint of hind tarsi shorter than the second; front and hlnd
tibise with an apical spine above on both sides. (Brad§porus,
pal@arc.; Derallimus, Callimenus, palearc).
BRADYPORINZAE
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p- Antenne inserted between the lower margins of the eyes; prono-

42.

44,
45.
46.
47.
48.

tum unarmed; both sexes winged; front tibize with an apical
spine above on the outer side; hind tibiee with four apical spurs
below. (Pycnogaster, Ephippiger, Urémenus, Steropleiirus,
paleearc.) ......... ... ..l EPHIPPIGERINA
Antenne inserted distinctly below the eyes; pronotum spined;
female wingless; front tibize without apical spines above; hind
tibize without apical spurs below, or with only two. (Hetrddes,
Acanthoplus, Eugaster, Anepiscéptus, ethiop.). _
HETRODINZA -

Figs. 42-48. Orthoptera
Gryllotalpa, wings (Handlirsch) Gryllotalpide.
. Tridactylus, wings (Handlirsch) Tridactylide.

Cylindracheta (Giglio-Tos) Cylindrachetide.

Tridactylus, front leg (Saussure) Tridactylide.

Tridactylus, middle leg (Saussure) Tridactylidee.
Gryllotalpa, front leg (Berlese) Gryllotalpidee.
Cylindracheta, antenna and palpus (Giglio-Tos) Cylindrachetidz.

. Head vertical, body stout; usually brownish in color, with or with-

out wings. (Gryllacris, tropicopol. (Fig. 26); Camptonétus,
Am.; Paragr§llacris, Austr.; Erémus, As., ethiop., indoaustr.)
(Including PROPHALANGOPSIDE) . ... GRYLLACRIDE
Head horizontal; body long and slender, the legs all very thin and
long; wingless species resembling walking sticks. (Phasmédes,
AUSEE.) © o PHASMODIDZE

.- Antenne very short, with twelve joints or less, not tapering at tip. 7

Antenng many jointed, long and tapering. ................... 8
Tarsi two-jointed; hind legs very short, body long, cylindrical;
front tibiee strongly dilated and digitate; large, entirely wing-
less species boring in the stems of plants. (Cylindricheta,
Austr., Chile) (Figs. 44,48) ........ CYLINDRACHETIDZE
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Hind tarsi one-jointed; hind legs greatly enlarged, saltatorial;
three small ocelli; small species not boring in plants. (Tridacty-
lus, cosmop.; Rhipipteryx, Am.) ........ TRIDACTYLIDA&

Front tibie strongly dilated, digitate; ovipositor short, not pro-
truded; large species with very large, elongate prothorax, bur-
rowing in the soil. (Gryllotalpa (Figs. 42, 47), cosmop.;
Scapteriscus, Am.) ................. GRYLLOTALPIDA

Front tibiee not dilated and digitate; ovipositor projecting, usu-
ally long; antennaz always with more than thirty joints.
(ACHETIDE) . ... .. GRYLLIDAE

The Gryllide include six subfamilies, distinguishable as follows:

Tarsi compressed, the second joint minute, compressed. .. .. .... b
Tarsi with the second joint cordate, depressed. . .e
Hind tibie greatly widened, furnished with a few strong ‘movable
spines; hind femora very broad, oval; antennz relatlvely blunt
at tips; eyes minute; small w1ngless species living in ants’ nests.
(Myrmecéphila, Wldespr) ......... MYRMECOPHILIN &
Hind tibis slender or only slightly widened, serrulate, or serrulate
and spinose; femora more slender; antennz finely tapered at
tips; usually large, free living species. .. .................... c

. Hind tibiz spinose, but not serrulate; stout-bodied, usually dark

colored species. (I‘lg 30.). (Gryllus, Nemobius, cosmop.;
Gryllodes, wides Acheta, palsearc., ethiop.). (NEMO-
BIIN.E, ACHET NAE) ...................... GRYLLINZE
Hind tibize serrulate, sometimes spinose also. .. ............... d

. Hind tibiz spinose, serrulate between the spines; body andlegs slen-

der;moderateorlargespecies. Tree crickets. (Eeanthus,cosmop.
(Fig. 31); Amphiactsta, Phalangépsis, Am.; Endacista,
Austr., neotrop.; Pheophyllacris, ethiop.). . (ECANTHINE
Hind tibie with two rows of fine serrulations, but without spines
or thorns. (Mogoplistes, palearc., ethiop., neotrop.; Orné-
bius, widespr.; Cycloptilum, Am.; Ectadoderus, widespr.).
MOGOPLISTIN &

Hind tibiz not serrate, biseriately spinose and with five apical
spurs. (Trigonidium, palewarc., ethiop., indomal.; Cyrtd-
xiphus, widespr.; Homeedxiphus, indomal.; Anaxiphus,
NEOTOP.) o it et et et e e e e e e TRIGONIDIINE
Hind tibie serrate, bearing more or less numerous spines and six
apical spurs. (Enedptera, neotrop.; Nisitra, malay.; Cardio-
dactylus, Austromal.; Or6charis, Am) ..ENEOPTERIN &

Tarsal claws without a pad (arolium) between them; pronotum
greatly lengthened, extending backwards to cover the entire
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abdomen, fore wings vestigial, consisting of small scales at the
base of the usually large hind wings; antenne longer than the
front femora. Grouse locusts. (Tétrix (Figs. 51, 53), Para-
téttix, widespr.; Neotéttix, nearc.; Mazarrédia, indoaustr.;
Tettigidea (Fig. 55), Am.). (TETTIGID.ZE, ACRYDIID.E).

TETRIGIDAE

49.
50.
51.
52.
53.
54.
55.

10.

Figs. 49-55. Orthoptera
Dissosteira, wings (accessory veins in part omitted) (Snodgrass) Acrididee.
Prosarthria (Brunner) Proscopiidee.
Tetrix, wings (Handlirsch) Tetrigidee.
Acrida, hind leg (Lugger) Acrididz.
Tetrix, side view of pronotum (Packard) Tetrigidee.
Caloptenus, side view of pronotum (Packard) Acrididee.
Tettigidea (Blatchley) Tetrigidz. ’

Tarsal claws almost always with an arolium between them; pro-
notum small, not extending backwards over more than a small
basal part of the abdomen; if exceptionally enlarged, the wings
and antennz notasabove....... ... ... i ool 10

Body greatly lengthened and very slender, stick-like, with very
long thin legs; wings absent or vestigial; head conical and
greatly lengthened; prothorax tubular, not overlapping the
mesonotum; antenng eight-jointed; arolia sometimes small or
indistinct. (Fig. 50). (Proscopia, Prosarthria, Api6scelis,
Corynorhynchus, Astrdéma, neotrop.). ... PROSCOPIID&E

Of a different conformation. .............. ... ... .. ... .. 11
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11. Hind legs similar to the middle ones; their femora scarcely length-
ened and not strongly thickened; body, especially the abdomen
swollen or inflated; pronotum very large; green or brightly

~ colored species. (Pnelimora, Btlla, Cystoceelia, S. Afr.).

, PNEUMORID&E

Hind legs very different from the middle ones, their femora large,

greatly thickened at the base and lengthened; abdomen not

noticeably swollen. Grasshoppers, Locusts, Short-horned
locusts. (LOCUSTIDA, ACRIDIID.E, ACRYDI IDE)

ACRIDIDZE

This family includes the following subfamilies:

a. Prosternumsimple, flat. .. ......... ... ... ... ... ... ... ... b
Prosternum with a spine, swelling, or lamellate elevation anteriorlyg
b. Antenne longer than the front femora. ...................... c
Antenns shorter than the front femora. . .
c. Vertex and front forming together a rounded surface, ‘the front
vertical . .. ... d
Vertex and front meeting at an angle, the surfaces of the two form-
ing an angle when seenin profile. .. ....................... e
d. Antenne clavate, as long as the body; apterous species. (Gom-
phomastax, palearc.,ind.) ....... GOMPHOMASTACINE
Antennz not clavate, shorter usually winged species. A large
cosmopolitan group. ((Edlpoda, widespr.; Arphia, Hippiscus,
Am.; Loctsta, Pach§tylus, widespr.; Dlssostelra (Fig. 49),
Trlmerotropls, nearc.; Acrétylus, (Edﬁ.leus, old world).
EDIPODINE
e. Impressions of vertex wanting; head horizontal, the front nearly
horizontal; margins of antennz serrate; apterous species.
, (Psednura,, Austr.)...................... PSEDNURINZE
Impressions of vertex present, or if rarely wanting, the head is
conical, with the front more sloping, and wings are present.
(Truxahs, Am.; Stenébothrus, widespr.; Gomphécerus, pal-
searc., Am.; Sta,uronotus, palzarc., ind.; Mecostéthus, pal-
warc.). (TRYXALINA, TRUXALIN.E). .... ACRIDINZE
f. Pronotum greatly ﬂattened at the sides, roof-shaped and fre-
quently with a median ridge; posterior femora dilated and com-
pressed. (Scirtdtypus, ethiop., indomal.; Choréetypus, in-
domal.; Brach§typus, ethiop.) .......... 'CHORETYPINZE
Pronotum not greatly flattened at the sides, and not ridged above;
posterior femora slender. (Eridnthus, indoaustr.; Teicho-
phrys, Eumastax, Mas§ntes, neotrop.). . EUMASTACINE
g. Impressions of the vertex large and shallow, formlng the anterior
end of the vertex where they are separated by a very narrow
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groove; front very strongly oblique and forming an angle with
the vertex. (Maura, Chrotégonus, ethiop.; Pyrgomoérpha,
widespr.; Monistria, austr.; Desméptera, austromal.; Calam-
acris, Am.) .............. ... ... PYRGOMORPHINZAE
Impressions of vertex not forming the anterior end of the vertex,
placed above, at the sides or below, or obsolete. .. ........... h

h. Impressions of vertex dorsal in position and open behind; pro-
sternum with a swelling, but rarely with a distincet thorn or
tubercle. (Pamphagus, Eurypéryphes, Acinipe, palwzarc.;
Lamarckiana, ethiop.) .................. PAMPHAGINZA
Impressions of vertex lateral or inferior in position or obsolete;
prosternum with a distinct sharply raised tubercle or spine.
(Melanoplus, Schistocérca, Am.; Acrydium, Afr.; indo-
austr.; Podisma, holarc., Cyrtacinthacrus). (ACRIDIIN Z.
PODISMINZE)................. CYRTACANTHACRINZE
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ORDER PHASMATODEA
(PHASMIDA, PHASMOIDEA, PHASMODEA, GRESSORIA)

Large or very large insects, generally with very slender body of
cylindrical, stick- or twig-like form; rarely greatly flattened and leaf-
like. Head more or less freely movable, usually with long slender an-
tenne; eyes well developed; ocelli often absent. Prothorax short or
very short, even in the very elongate forms; mesothorax short or
elongate; metathorax frequently long, very closely united with the
first abdominal segment (median segment), the suture between them
often obscured or effaced. Abdomen usually long, cylindrical or taper-
ing, the segments similar; cerci unjointed. Legs nearly always long or
very long, similar, the tarsi five-jointed. Wings very frequently en-
tirely absent; when present the fore wings are usually very much
smaller than the hind ones, of stouter consistency; hind wings when
well developed with a narrow, stouter anterior portion and a very
large delicate anal expansion or fan. Metamorphosis very slight and
gradual; terrestrial and vegetarian in all stages. Mainly tropical species.
Walking sticks, Stick insects, Leaf insects.

1. Four posterior tibiz each with a triangular area on the underside
at apex (Fig. 56), usually marked off by grooves, rarely ending

in a spine. (A REOLAT ). (Superfamily PHASMATOIDEA). 2

Four posterior tibiee simple, Wlthout a triangular area below at
tip (Fig. 57). (ANAREOLATZ). (Superfamily BACTERIOI-
DEA) . .. 4

2. Median segment (first abdominal segment) as long as'or longer than
the metanotum; often winged, with the fore wings reduced in

SIZE .« e 3
Median segment distinct from the metanotum, but often much
shorter; always wingless; species with extremely long, slender
body ... BACILLIDE
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Figs. 56-64. Phasmatodea

Heteropteryx, tip of hind tibia (Brunner) Phasmatidz.
Bacteria, tip of hind tibia (Brunner) Bacteriide.
Heterocopus (Brunner) Bacillide.

Phyllium (Brunner) Phyllidee.

Anisomorpha (Caudell) Phasmatidee.

Trychopeplus (Hebard) Bacteriide.

Heteropteryx (Brunner) Phasmatidee.

Pseudomeryle (Caudell) Phasmatide.

Pomposa (Brunner) Bacteriide.
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This family includes three groups, conveniently regarded as sub-
families, separable as follows:

. Prosternum with two roughened tubercles between the front coxz;

antenne often as long as orlonger than thefrontlegs, alwaysmuch

longer than the front femora. (Fig. 58). (Obrimus, Hetero-

copus, Tisamenus, Hoploclonia, Datames, Dores, malay)

OBRIMINZE
Prosternum without roughened tubercles (except Pseudodatames
which hasshortantennae) . .............................. b

. Antennz much shorter than the front legs, rarely (Xylica) as
long; old world species. (Pseudodatames, Cirsia, Anton-
gilia, Madagascar; X§lica, ethiop.; Bacillus, pal=arc.).

BACILLINZE

Antenn as long as or longer than the front legs; mainly new world
species. (Pygirhynchus, Céroys, Acanthocolonia, Miro-
phasma, Canuléius, neotrop.; Ordobia, Madagascar).

PYGIRHYNCHINE

. Antennz long in the male, many jointed, very short in the female,
with few joints; mesonotum quadrate or transverse; fore wings
of female covering the greater part of the abdomen; entire sides
of abdomen broadly dilated into leaf-like extensions. (Fig. 59).
Leaf insects. (Ph§llium, ethiop., indomal.; Chitoniscus,
polynes.; Nanoph§llium, New Guinea). .. ... PHYLLIIDE

Antennz long in both sexes; mesonotum longer than wide; abdo-
men simple, or at most not with the entire sides thus expanded.
(Fig.63).. ..o e PHASMATIDE

Four subfamilies are recognized, separable by the following key:

. Tarsal claws simple; fore wings, when present, lobate, very rarely
filiform .

Tarsal claws pectlnate fore w1ngs when present ﬁhform or stalked.
(Aschiphasma (= A4scepdsma), Dina, malay.; Prebistus,
Abrosdma, indomal.). (ASCEPASMIN ).

ASCHIPHASMATINZE

. Body and legs armed with numerous spines (rarely the male not
s pmy) femora quadrate, not compressed above with an apical
spine; apical area of tibia produced into a spine. (Fig. 56).
(Anisacantha, Parectatosdma, Madagascar; Ledcrates,
malay.; Heteropteryx, indoaustr.) . . HETEROPTERYGINE

Body and legs armed with sparse teeth or spines; femora above
without apical spine; apical area of tibia unarmed. . . .C

. Sixth abdominal segment quadrate (male), or transverse (female),

rarely elongate; legs unarmed; femora not compressed nor with
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leaf-like dilatations; almost always wingless (Fig. 60). (Timena,
nearc.; Anisomorpha, nearc., neotrop Agathomeéra, Autd-
lyca, Decidia, neotrop.) .......... . ANISOMORPHINE

Sixth abdominal segment more elongate, much longer than wide
(male) or quadrate (female); front femora either compressed
or with leaf-like dilatations. (Donusa, Eticles, Stratocles,
Brizoides, Phiasma, Prexaspes, Prisopus, neotrop.; Pheo-
phisma, malay.; Damasippoéides, Madagascar).

PHASMATINZE

. Median segment short, transverse or but little longer than wide,
much shorter than the metanotum; wingless species.
BACUNCULIDAE

This family is divisible into the following subfamilies:

. Antenne distinctly shorter than the front legs; old world species.
(Clitimnus, Cuniculina, indomal.; Pachymérpha, indo-
austr.; Gratidia, ethiop., ind.; Arphax) ..... CLITUMNINZA

Antenns as long as or longer than the front legs. . e .b

. Last dorsal segment of male more or less bllobed operculum
(eighth sternite of female) usually compressed, boat—shaped
(Menéxemus, Prémachus, Lonchdédes, Caratsius, indo-
austr.; Dixippus, indomal.; Prosoméra, malay.).

LONCHODINZE

Last dorsal segment of male truncate; operculum vaulted, lanceo-
late. (Bacﬁnculus, Am.; D1apheromera, N. Am.; Libéthra,
Ocnéphila, Dyme, neotrop) ............ BACUNCULIN}E

Median segment as long as or longer than the metanotum, or at
least much longer than wide; body frequently winged.
BACTERIIDE

This family may be divided into three subfamilies as follows:

. Antenne shorter than or about equal in length to the front legs. .b
Antennge much longer than the front legs, very thin and indis-
tinctly jointed. (Fig. 64). (Necréscia, Didrdia, Pomposa,
Asceles, Marmessdidea, malay.; Aruandidea, indomal.;
Sipyloidea, indoaustr.) . .. .. NECROSCIINE
. Front femora unarmed above or s1m11arly dentate on both sides,
or not three-sided. (Fig. 61). (Bactridium, Cleonistria,
Bostra, Bactéria, neotrop.; Palophus, ethiop.; Dimorphédes,
malay.; Burycantha, Austr.). (PHIBALOSOM INE).
BACTERIIN&E
Front femora three-sided, spinose-dentate on the inner side above;
cerci frequently large, leaf-like. (Hermarchus, Acrophylla,
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Vetillia, Austr.; Pharnicia, indomal.; Eurycnéma, malay,
Austr.) ... ACROPHYLLINZ

LITERATURE ON PHASMATODEA
See also Orthoptera (sens. lat.), p. 57

BrunnEr, C. v. W. and ReprENBACHER, J. Die Insekten-familie der Phas-
miden. Parts I-III., 589 pp. Leipzig. (1906-08).

CavpeLy, A. N. The Phasmids or Walking Sticks of the United States. Proec.
U. S. Nat. Mus., 26, pp. 863-885 (1903).

GinreER, K. Die Phasmoiden Neuguineas. Mitt. zool. Mus. Berlin, 14,
pp. 599-746 (1928).

KirBy, W. F. A Synonymic Catalogue of the Orthoptera, Vol. 1. British
Mus. Nat. Hist., London (1904).

SuELFORD, R. Phasmide, in Biologia. Centrali-Americana, 2 (1909).

WESTWOOD, J. O. Catalogue of the Insects in the British Museum. Phasmidz.
London, British Mus., 195 pp., 48 pls. (1859).

ORDER DERMAPTERA

Moderate-sized or small, more or less depressed insects, of elongate
form, with the abdomen terminating in a pair of strong, movable for-
ceps. Head free; antennz filiform, with from 10 to 30, rarely more,
joints; mandibles large, always (except Arizenia) fitted for biting.
Prothorax free, more or less quadrate. Meso- and metathorax clearly
separated; fore wings (elytra) short, leaving the abdomen exposed,
heavily chitinized; hind wings (Fig. 79) large, orbicular or broadly oval,
at base with two or three cells surrounded by heavy veins; anal fan
very large, with a number of radiating veins; radially folded from near
the center, and when at rest almost entirely covered by the elytra;
sometimes one or both sexes apterous. Abdomen long, very flexible,
with from eight to ten exposed segments; cerci forming the anal forceps;
one-jointed, except in the nymphs of a few genera, where they are
multiarticulate. Legs rather short; tarsi three-jointed, with claws.
Metamorphosis slight and gradual; terrestrial in all stages. Earwigs.

1. Mandibles well developed, fitted for chewing; cerci heavily chitin-
ized and opposable like the blades of a pair of forceps; eyes well
developed; usually winged; not ectoparasitic; the body shmmg,
rarely noticeably pubescent. (Suborder FORFICULINA) .

Mandibles not fitted for chewing, toothed at tips and fringed Wlth
bristles along the inner margin; cerci weakly chitinized; eyes
much reduced; apterous species, the body strongly pubescent,
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living as ectoparasites on bats. (Suborder ARIXENINA).
(Arixénia, malayan) ...................... ARIXENIIDE
Metapygidium and telson present as two small plates behind the
pygidium, or else all three are fused together with the tenth
tergite to form a large horizontal plate (squamopygidium);
pygidium simple, never with complex processes; sedceagus of
maledouble . ...... .. . . 3
Metapygidium and telson not developed or vestigial; pygidium
well developed, often with complex processes; seedeeagus of male
a single median piece. (EUDERMAPTERA) . ......... 116
Squamopygidium absent, the pygidium, metapygidium and telson
all present as separate plates; body not strongly flattened (ex-
cept Platylabiide). (PROTODERMAPTERA) R
Squamopygidium developed; hind wing with an obhque branch in
the large basal cell; body very strongly flattened; a large scutel-
lum visible between the elytra at base. (If elytra and scutellum
are absent, see Gonélabis, couplet 13). (Apachyus (Figs. 68, 74)
indomal., Austr.; Dendrdiketes, ind.). (Superfamily APACHY-
OIDEA) (PARADERMAPTERA) .......... APACHYIDAE
Metapygidium and telson not reduced, nearly as large as the rel-
atively small pygidium; head depressed, truncate or concave
and not emarginate behind; femora compressed and generally
keeled. (Superfamily PYGIDICRANOIDEA) (PYGIDI-
CRANALES) . ... 5
Metapygidium and telson much reduced in size, greatly smaller
than the pygidium which is relatively very large; femora not
compressed or keeled. (Superfamily LABIDUROIDEA) (LAB-

IDURALES) . ... 10
Femorakeeled. .. ... i 6
Femoranotkeeled. .. ............ ... ... . .. 9
Antennsge with from 15 to 25 joints, the fifth and sixth joints elon-

gate (Fig. 78) . ..o 7
Antennee with 25 to 35 joints, the fifth and sixth short, transverse

orquadrate (Fig. 78). ... .. ... i 8

Both elytra and hind wings absent; metasternum truncate behind;
nymphs with forceps-like cerci. (Anatélia (Fig. 73), Canary
Isl.; Challia, North China) ................ ANATELIID&E

Elytra always, and hind wings usually perfect; metasternum sin-
uate or excavated behind; nymphs with long, many-jointed
cerci, not forceps-like. (Diplatys, tropicopol.).

‘ DIPLATYIDZE
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65.
66.
. Esphalmenus (Burr) Esphalmenidz.
68. - Apachyus (Burr) Apachyidz.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.

Figs. 65-79. Dermaptera

Burriola (Burr) Cheliduridz.
Timomenus (Burr) Ancistrogastridee.

Labidura (Burr) Labiduridse.

Doru (Burr) Forficulidse.

Propyragra (Burr) Pyragrids.

Allostethus, underside of head and thorax (Burr) Allostethidee.
Anatelia, antenna (Burr) Anateliidee.

Apachyus, wing (Tillyard) Apachyids.

Esphalmenus, underside of thorax (Burr) Esphalmenidze.
Ancistrogaster, base of antenna (Burr) Ancistrogastride.
Mesasiobia, tarsus (Burr) Anechuride.

Karschiella, antenna (Burr) Karschiellidee.

Forficula, wing. Forficulids.
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. Antenng unusually thick; fourth to sixth joints transverse (Fig.

78); nymphs with jointed cerci. (Karschiélla, Bormansia,
ethiop.) . ..ot KARSCHIELLIDZE
Antenn not very thick; fourth to sixth segments short, but not
transverse; cerci of nymphs forceps-like, not jointed. (Pygidi-
crana, neotro.p; Kalocrania, malay.; Dicrana, ethiop., in-
doaustr.; Cranop¥gia, ind.) ........... PYGIDICRANID A
Prosternum convex, more or less acute anteriorly; new world
species, the body pubescent. (Fig. 71). (Pyragra, Pyragréop-
sis, Echinopsalis, Propyragra, neotrop.). .. . PYRAGRIDAE
Prosternum not acute anteriorly; old world species, the body
clothed with short, stiff bristles. (Echinoséma, ethiop., in-

doaustr.) ............ ol ECHINOSOMATIDZE
Body not very strongly flattened; forceps (cerci) not flattened
nor sickle-shaped ............. ... .. .. L. Y 11

Body very strongly flattened; forceps strongly flattened and
sickle-shaped; elytra perfectly developed, the hind wings
short; antennse 19-20 jointed. (Platylabia, indomal.). (PAL~
ICIDE) ... . . PLATYLABIIDAE

Mesosternum strongly narrowed behind (Fig. 72); stout species,
sometimes without elytra and wings. (Allostéthus, Gono-

labidara, Allostethélla, malay.) . ....... ALLOSTETHID A
Mesosternum not strongly narrowed behind. .. .............. 12
Prosternum not narrowed behind. .. .......... ... ... ..., .13

Prosternum narrowed behind (Fig. 75); without wings or elytra;
abdomen of male much widened apically (Fig. 67). (Esphal-
menus, neotrop., ethiop.; Gonolabina, neotrop.).

ESPHALMENIDE

Mesosternum rounded behind; rather stout species, winged or
apterous. (Anisélabis, cosmop.; Pgé,lis, Gondlabis, Eubor-
éllia, neotrop., ethiop., ind.). (PSALID.E, ANISOLABID /)

PSALIDIDZE

Mesosternum truncate behind. ..................... ... ..., 14

Antennge with more than twenty-five joints; elytra always and
wings usually present. (Fig. 69). (Labidura, cosmop.; Nala,
old world; Forcipula, widespr.; Tomopyga, indomal.).

LABIDURID A&

Antennze with ten to fifteen joints; without elytra or wings. .. .. 15

Last dorsal segment truncate. (Idolopsilis, neotrop.; Pseudi-
sélabis, indoaustr.; Paris6labis, Austr.). . PARISOLABID/E

Last dorsal segment bifid; slender species with long legs. (Cten-
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is6labis, Brachy§labis, Antis6labis, ethiop., Austr.; Nanni-
s6labis, ind.; Metisolabis, ethlop ., ind.; Leptlsolabls, wide-

SPL) oo e e BRACHYLABIDE
Second joint of tarsi simple, not lobed nor dilated. (Superfamily
LABIOIDEA) (LABIALES) . .. .. ..., 17
Second joint of tarsi lobed or dilated. (Superfamily FORFICU-
LOIDEA) (FORFIC ULALES). .. ....................... 23
Elytra with a sharp keel or a row of minute tubercles near the
lateral margin. .. ... ... . ... . .. 18
Elytranotthuskeeled. .......... ... ... ... ... ... .. ... 21

Tarsi long and very slender; elytra granulose, the keel formed by
a row of minute tubercles. (Pericdmus, neotrop.).

PERICOMIDE

Tarsi short and relatively thick; elytra smooth, with a sharp
keel ..o 19
Antennz with the joints eylindrical. .. ........... ... ... 20
Antenns with the joints enlarged apically or clavate. (Nesogis-
ter, malay., Austr.) . ................... NESOGASTRIDZE

Abdomen of male with the sides parallel; elytra entire, not ab-
breviated; antenna 16-to 20-jointed; old world species of slen-
der form. (Vandex, ethiop.) ................. VANDICID A&

Abdomen of male broadened at the middle; antenna with 12-15
joints; elytra abbreviated; new world species of stout form.
(Strongylopsalis, neotrop.). ... STRONGYLOPSALIDIDE

Body not strongly flattened. .. .......... .. ... . ... oL 22

Body strongly flattened. (Sparatta, Parasparitta, Prospar-:
atta, neotrop.; Auchénomus, ethiop., malay.).

SPARATTIDAE

Head transverse, the median and frontal sutures strong and deep;
eyes large and prominent. (Spongiphora, Piirex, neotrop.;
Véstox, Am.; Spongovdstox, tropicopol.; Méarava, austro-
mal.) ... SPONGIPHORID &

Head narrow, the sutures weak or obsolete; eyes small, no longer
than the first joint of the antenns. (Labia, cosmop.; Prolabia,
tropicopol.; Larex, neotrop.; Cheatospinia, ethiop., indo-
austr.; Andex, Austr.). ... ..................... LABIIDE

Second joint of tarsi with a narrow lobe produced beneath the third
joint; moderately stout or robust species. (Chelisédoches,
ethiop., indoaustr.; Enkrates, Proreus, indomal.; Soleno-
s0ma, ind.; Kleiddichus, Austr.). ..... CHELISODOCHIDE

Second joint of tarsi with a dilated lobe on each side (Fig. 77). . .24
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. Sternal plates strongly transverse; elytra much reduced in size;
abdomen depressed and dilated; pygidium transverse. (Fig. 65).
(Chelidiira, Burriola, palwxarc.,, Mesochelidira, palzarc.,
ethiop.) CHELIDURIDE

Sternal plates not very decidedly transverse

. Antennal joints not very long and slender, the fourth often much

shorter than the third and the first much shorter than the

Antennal joints all long and slender; fourth not shorter than the
third; first longer and thicker than the others (Fig. 76)

. Meso- and metasternum and pygidium broad; forceps remote,
not depressed; elytra entire or abbreviated. (Fig. 77). (Ane-
chura, Mesasidbia, palearc., neotrop.; Pseudochelidura,
palzearc.; Pter§gida, Allodahlia, indomal.). ANECHURID &

Meso- and metasternum quadrate or narrow; pygidium narrow. 27

. Abdomen cylindrical, not depressed

Abdomen depressed; forceps flattened or cylindrical ; mesosternum
rounded posteriorly; antennz with 12-15 joints; elytra rarely
shortened. (Fig. 70). (Forficula, holarc., ethiop., indomal.
(F. auricularia, European earwig); Chelidurélla, Apterygida,
paleare., ethiop.; Ddru, Amer., Austr.; Skalistes, neotrop.;
HypaGrgus, indomal.) .................... FORFICULID &

. Elytra entire, not shortened; mesosternum rounded posteriorly;

old world species. (BEuddhrnia, ind.; Kosmétor, indomal.).

EUDOHRNIIDE

Elytra abbreviated; nusosternum truncate. (Neolobéphora,

neotrop.; Archidux, ethiop.) NEOLOBOPHORIDAE

. Sternal plates generally transverse, at least relatively broad; meta-
sternum truncate; abdomen and forceps depressed; new world
species. (Fig. 76). (Ancistrogaster, Vlix, Praos, Tristan-
élla, Paracdésmia, neotrop.) ANCISTROGASTRIDE

Sternal plates narrow; metasternum narrow, excavated poste-
riorly

. Abdomen but little depressed, surface rather convex; legs long and
slender; pygidium narrow; forceps remote, slender. (Fig. 66).
(Dinex, neotrop. ; Timémenus, Eparchus, Cérdax, indomal.;
Oplsthocésmla ethiop., malay.; Thalpérus, ethiop.).

OPISTHOCOSMIID®E

Abdomen depressed and rather dilated; legs short; pygidium

strongly transverse. (Diaperdsticus, ethiop.).
DIAPERASTICIDZE
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ORDER DIPLOGLOSSATA
(DERMODERM APTERA)

Moderate-sized, flattened, wingless species living as external para-
sites of rodents. Head horizontal, semicircular, with the mouth open-
ing below. Mandibles strong, dentate; maxillee and labium well de-
veloped, their palpi five- and three-jointed respectively. Antennee
rather short, filiform, with the basal joint greatly elongated. Thoracic
segments expanded laterally into flattened plates; prothorax large,
free. Legs similar, stout and short; coxe small, separated; tarsi three-
jointed, with claws. Cerci long, filiform, but unsegmented. Meta-~
morphosis imperceptible, the females viviparous; living as external
parasites of rodents.

One family. (Hemimerus, South Africa).. .. .. HEMIMERID &
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LITERATURE ON DIPLOGLOSSATA
Hansen, H. J. On the Structure and Habits of Hemimerus talpoides. Ent.
Tidskr., 15, pp. 65-93 (1894).
Jorpan, K. Anatomy of Hemimerus. Novitat. Zool., 16, pp. 327-330 (1909).
Krauss, H. Forficulidee. Das Tierreich, Lief. 11, pp. 130-132 (1900).

ORDER THYSANOPTERA
(PHYSOPODA)

Small or minute, usually depressed, slender insects with the:Wings
often reduced in size, and frequently capable of jumping, feeding gen-
erally on plant sap, or more rarely on animal juices. Head vertical,
free; eyes well developed; usually three ocelli; mouthparts fitted for
sucking, inferior, asymmetrical, consisting of a triangular clypeus fused

Figs. 80-83. Thysanoptera

\

80. Heliothrips (Russell) Thripide.

81. Euthrips, apex of abdomen of female, showing ovipositor (Russell).
82. Thrips Thripide. :

83. Cephalothrips, head. (Peterson).

with the bases of the maxillz to form a sheath that encloses the man-
dibular and maxillary sete. Prothorax free; wings four, similar, nar-
row, with few or no veins, closely fringed with long bristles, often
vestigial or absent. Legs similar; tarsi one- or two-jointed, with one
or two claws, and with a bladder-like or hoof-like enlargement at tip.
Abdomen with ten visible segments; terminal one frequently tubular;
basal one often closely attached to the thorax. Ovipositor present or
absent, when present consisting of four more or less parallel, often
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strongly curved pieces. Metamorphosis gradual, the nymphs very
similar to the adult; wings developing externally; penultimate instar
often quiescent.

1. Wing surface microscopically hairy; wings usually present, fore
wing with a marginal vein and at least one longitudinal vein
attaining the wing tip; last abdominal segment rarely tubular,
in the female usually conical and longitudinally divided beneath,
in the male usually rounded at tip; ovipositor present, saw-like,
composed of four pieces. (Suborder TEREBRANTIA)

Wing surface bare, without pubescence; fore wing veinless, or at
most with a single, abbreviated median vein, wings often absent;
last abdominal segment tubular in both sexes and not divided
beneath; no ovipositor. (Suborder TUBULIFERA)

. Ovipositor curved upwards; wings usually broad, with the tips
rounded; body not flattened; antennz nine-jointed

Ovipositor curved downwards; wings when present narrower and
almost always pointed at tips; body more or less flattened; an-
tennze six- to nine-jointed. (THRIPOTDEA)

. Labial palpi with fewer joints than the maxﬂlary palpi; all joints
of antenne usually freely movable

Labial palpi with the same number of joints as the maxillary palpi,
or with one more joint; last three to five joints of antennee
closely united, not freely movable

. Maxillary palpi with seven or eight joints; labial palpi with three
to five joints. (Désmothrips, Austr.; Orothrips, nearc.;
Stomaéatothrips) OROTHRIPID &

Maxillary palpi with three joints; labial palpi with two joints.
(Melanothrips, palmarc.; Ankothrips, widespr.; Crano-
thrips, Austr.) MELANOTHRIPID E

. Antenne extremely long and slender, the third joint at least ten
times as long as thick and as long as the head (Fig. 84), joints
three and four without elongated sensory areas; fore wing slen-
der, without crossveins; anterior ocellus absent or very small.
(Franklinothrips, nearc., ethiop.; Corynothripdides, ethiop.).

FRANKLINOTHRIPID &

Antenng much shorter; joints three and four with elongated sen-

sory areas; wings broader, the fore wing with distinct cross-
veins; three well developed ocelli. (E()lothrlps, Archadlo-

thrips, Rhlpidothrlps) (COLEOPTRATID.E).
ZEOLOTHRIPIDE
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Antenne nine-jointed, sometimes apparently ten-jointed, without
an apical stylus; front tarsus with a claw-like projection at the
base of the second joint; third and fourth joints of antennee
enlarged, conical. (Hetérothrips, Am.).

HETEROTHRIPID &

Antennz six- to eight-jointed, rarely with the second joint divided
by a suture so that the antenne appear to be nine-jointed; an-
tenn s usually with a one- or two-jointed style at apex (Fig. 88);
front tarsus simple, without appendage on second joint; third
and fourth joints of antennz not-conical. .. ................ 7

Antennz not moniliform, six- to eight-jointed, always with apical
style; pronotum simple above, without longitudinal sutures;
front and hind femora slender; ovipositor almost always well
developed. .. ... ... i 8

Antennz moniliform (Fig. 85), eight-jointed, without apical style;
pronotum with a longitudinal suture at each side; front and
hind femora greatly thickened (Fig. 87); ovipositor much re-
duced. (Mérothrips, nearc., neotrop.). . MEROTHRIPIDZE

Sixth joint of antennse well developed, usually as large as or
larger than the fifth (Fig. 88) ............ ... o ... 9

Sixth or sixth and seventh joints of antenns very small, style-
hke, very much smaller than the fifth. (Cerdtothrips, paleearc. ).

CERATOTHRIPIDE

Last abdominal segment in female cylindrical, very heavily chitin-
ized, ninth and tenth segments with extremely long, stout,
thorn-like bristles. (Panchatothrips, India; Dintirothrips,
Macrirothrips) ............... PANCHZETOTHRIPID &

Last abdominal segment in female conical, weakly chitinized,
rarely more heavily chitinized than the preceding segments;
ninth and tenth segments never with large thorn-like bristles.
(Figs. 80, 88, 90). (Heliothrips, Thrips, Frankliniélla,
Aniphothrips, Physothrips and many other genera). (STEN-
OPTERIDE) . ......oooiuieeiiiiinaianiinn. THRIPIDZE

Maxillary palpi two-jointed; antennse with seven or eight, usu-
ally eight joints; middle coxee further apart than the other
PAITS © oottt it et i e e e e e e e e 11

Maxillary palpi one-jointed; antennse with four to seven joints;
hind coxee further apart than the other pairs. (Fig. 86). (Uro-
thrips, ethiop.; Stephdnothrips, ethiop., neotrop.; Brady-
thrips, neotrop.; Bebélothrips, palzarc.). (UROTHRIPOI—
DEA) UROTHRIPIDE
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11. Eighth segment of abdomen without peg-shaped projections on the
posterioredge. .. ...t 12
Eighth abdominal segment with long, posteriorly directed, peg-
shaped projections along the posterior edge; last segment of

abdomen extremely short and stout. (Chirothripdides).
CHIROTHRIPOIDID &

Figs. 84-90. Thysanoptera

84. Franklinothrips, antenna (Hood) Franklinothripidee.

85. Merothrips, antenna (Hood) Merothripidee.

86. Bradythrips, apex of abdomen of female (Hood) Urothripidee.
87. Merothrips, leg (Hood) Merothripidze.

88. Frankliniella, antenna (Karny) Thripidze.

89. Pygothrips, apex of abdomen of female (Hood) Pygothripide.
90 Thrips, head and anterior part of thorax (Shaw) Thripidee.

12. Head not produced anteriorly in front of eyes; vertex not sharply
conical, rarely prominently overhanging the base of the an-

L7301 02 A PP 13

Head more or less produced in front of the eyes; vertex conical,
usually prominently overhanging the base of the antenns and
bearing the front ocellus at its extremity; usually with a strong
bristle in front of the eye. (Idélothrips, Gigéntothrips,
Actinothrips) ...................... IDOLOTHRIPIDE
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. Male with a stout tubular projection at each side of the sixth
abdominal segment. (Mégathrips, Bacillothrips, Megilo-
thrips) MEGATHRIPID &

Sixth abdominal segment of male simple, without a tubular pro-
jection laterally

. Last abdominal segment greatly elongated, about as long as the
remainder of the abdomen and three or four times as long as the
head. (Hystrichothrips, Holurothrips).

HYSTRICHOTHRIPIDE
Last abdominal segment much shorter, never greatly lengthened.15

. Last abdominal segment short, swollen, rounded on the sides; pre-
ceding segments very much shorter than wide (Fig. 89). (Pygo-
thrips, Austr.) ... ..ot PYGOTHRIPIDE

Last abdominal segment tubular, slightly narrowed apically, pre-
ceding segments not transversely linear, the ninth usually but
little wider than long

. Third joint of antennz with a strong crest-like ring of large sense
cones at apex. (Ecacanthothrips, Indomal.; Ormothrips).

ECACANTHOTHRIPID &
Sense organs of third joint no more strongly developed than those
of the other joints

. Sensory cones of antennz unusually long and acute, each with an
accessory cone or a long, slender bristle, the joints which bear
the cones much swollen; eyes very much enlarged, contiguous.
(Bupatithrips, Sedulothrips) EUPATITHRIPIDE

Sensory cones not remarkably developed; eyes much smaller.
(Phleothrips, Trichothrips, Liothrips, Acanthothrips,
Zygothrips, and many others) PHLEOTHRIPIDAE
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ORDER BLATTARIZE
(OOTHECARIA, CURSORIA, BLATTOIDEA)

Moderate-sized or large, sometimes very large, rarely very small,
broadly oval, flattened, quick-running insects. Head free but inflexed
s0 as to be nearly or quite concealed beneath the pronotum, the mouth
posterior or nearly so. Mandibles strong, toothed; maxillee well de-
veloped, bilobed, with five-jointed palpi; labial palpi three-jointed;
eyes usually well developed, usually two ocelli; antenne long, fila-
mentous, many-jointed. Prothorax large, movable, usually transverse;
meso- and metathorax subequal, not freely movable. Wings often
absent or much reduced in size; when present, overlapped on the
abdomen; fore wings parchment-like, containing many veins; hind
wings with a large anal lobe, clearly separated from the rest of the wing
and radially folded. Legs strong, similar, coxa large; tibize usually
strongly spinose; tarsi five-jointed. Abdomen with ten tergites of
nearly equal size, broadly attached at the base and not very freely
movable; cerci prominent and jointed. Metamorphosis slight. Roaches.

1. Middle and hind femora, or at least the hind femora, with several
evident marginal spines beneath. ........ ... ... ... L. 2
Middle and hind femora unarmed beneath, or furnished only with
hairs and bristles, or with one or two apical or subapical
SPIMES .+ o e vt vt ee e e e e e e e e 8
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2. Females with the seventh ventral segment divided posteriorly to
form a valvular apparatus. ............... ... ... o L. 3

~ Seventh ventral segment of female large, undivided, and rounded.4
3. Moderate to large, heavily pigmented species, with eyes; tenth
dorsal segment of the male more or less quadrangular, often
impressed, or emarginate behind. Mainly tropical. (Blatta,
cosmop. (B.orientalis, Oriental cockroach); Bur§cotis, neotrop.;
Polyzostéria, austr.; Méthana, ethiop., indoaustr.; Deropél-

tis, ethiop.; Periplanéta (Fig. 92) cosmop. (P. americana,
American cockroach, P. australasie, Australian cockroach).
(PERIPLANETINE) . ......ccccuivieiei... BLATTID &

Figs. 91-92. Blattarice

91. Blatella. Phyllodromiide.
92. Periplaneta, wings. Blattide.

Small, colorless, cave-inhabiting species, with the eyes vestigial
or absent; wings reduced or absent; tenth dorsal segment of the
male elongate triangular and emarginate behind. (Nocticola,

Spel@oblitta, indomal.) . ............... NOCTICOLIDAE
4. Moderate to large species, not living in ant nests; antennal joints
ShOTt . .o 5

Very small, wingless or subapterous species, 2 to 5 mm. in length,
living in ant nests; entire body covered with loose hairs; legs
stout, the tibise heavily spined; antennal joints much longer
than wide. Neotropical. Ant guests. (Attaphila (Figs. 98, 99)).

ATTAPHILIDE
5. Tenth dorsal segment of both sexes usually transverse and narrow;
hind wings when present with an apical field; fore wings with the
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branches of M and Cu strongly oblique and leading toward the

hind margin; hind femora usually sparsely armed with spines

beneath. (Ectdbia, cosmop.; Anaplécta, Pseudectdbia, neo-
trop., ethiop., indomal.; Hololampra, holarc., ethiop.).

ECTOBIIDE

Tenth dorsal segment of both sexes more or less produced, tri-

angular or emarginate; hind femora usually strongly spined

. Tenth dorsal segment of both sexes triangular and entire, the cerci
distinctly projecting ‘

Tenth dorsal segment of the male more or less quadrate, with ob-
tuse angles, that of the female broadly rounded or lobate, the
cerci not projecting; tarsi with distinct pulvilli. (Calolimpra,
widespr.; Epilampra, neotrop.; Leuroléstes, Phlebondtus,
Phoraspis, Hyrophicndéda (Fig. 97), neotrop.; Homalép-
terus, indomal., neotrop.; Heterolampra, ethiop., indoaustr.).
(PHORASPIDIDAE) EPILAMPRIDZE

. Pronotum and fore wings smooth; hind wings with the radial vein
usually emitting several parallel costal veins; pulvilli absent.
(Caloblatta, Psettdomops, neotrop.; Blatélla (B. germdnica,
Crotonbug)- (Figs. 91, 95), Ischnéptera, Lobéptera, Phyllo-
drdmia, Temnépteryx, cosmop.; Ellipsidion, austr.). (PSEU—
DOMOPID.E) PHYLLODROMIID&E

Pronotum and fore wings covered with a silky pile; hind wings
with the radial vein emitting irregular costal veins; pulvilli
present; usually large species. Neotropical. (Megaloblatta,
Nyctibora, Heminyctibora) NYCTIBORIDAE

. Abdomen with the seventh segment normal, not enclosing the
terminal segments, the cerci and at least the tenth dorsal seg-
ment free

Abdomen with the seventh segment of both sexes broadly rounded,
triangular and enclosing the terminal segments and also the
cerci; tibiee short and strongly bristly; wingless and greatly con-
vex species. (Cryptocércus (Fig. 94), nearc.).

CRYPTOCERCID.E

. Hind wings twice as long as the fore wings, with a transverse fold
at the middle through which the veins continue to the apex,
folded in repose; fore wings elytra-like, with weak venation;
insects resembling dytiscid beetles. (Diploptera (Fig. 93)
austromal.) : DIPLOPTERIDZE

Hind wings without a middle transverse fold through which the
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veins continue to the apex, sometimes with an apical triangular

field ... ... 0

10. Tenth dorsal segment semicircular, broadly produced, its hind

margin more or less strongly dentate; last ventral segment of the

‘male very small, without styles; legs robust, the front pair

fossorial, tibize strongly spinose, tarsi relatively short, without

arolia; costal margin of the fore wings split, wings often reduced.
(Panésthia, Salginea, indoaustr.; Geoscipheus, austr.).

PANESTHIIDE

Last dorsal segment without produced and dentate hind margin.11

A S —
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Figs. 93-99. Blattarise

. Diploptera (Tillyard) Diplopteride.

. Cryptocercus, dorsal outline (Hebard) Cryptocercidee.
. Blatella, hind wing. Phyllodromiidee.

. Cocoblatta (Saussure) Blaberidee.

. Hyporhicnoda (Hebard) Epilampridze.

. Attaphila, dorsal view (Wheeler) Attaphilids.

. Attaphila, ventral view (Wheeler) Attaphilide,

. Hind wings with an area between Cu and A capable of being
folded, the anal fold large; small species
Hind wings without a cubital fold or at most with an indication of
one, or the wings reduced
. Fore wings with the branches of M and Cu directed toward the
hind margin, anal area small, with few veins extending to the
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margin, costal area short. (Chorisonetra, Am.; Choristima,
austr.; Anaptycha, Hemiptérota, neotrop.).
CHORISONEURID &
Fore wings with the branches of M and Cu directed toward the
apical margin, costal area usually long and narrow. (Areolaria,
malay.; Hypnérna, Plectéptera, neotrop.).

AREOLARIIDE
Very small species, 5 to 7 mm. in length, living in nests of ants. .14
Larger species, not myrmecophilous. .. ..................... 15

Flattened, narrow, winged species; fore wings pubescent, with
weak venation, the branches of M and Cu parallel; tibiee with
long bristles; cerci long and jointed. Neotropical. (Notho-
blatta) .......covrieii i NOTHOBLATTID A&

Rather convex insects with abbreviated fore wings and no hind
wings; tibial spines weak; cerci short and broad. Ant guests.
Neotropical. (Atticola)................... ATTICOLIDAE

Female with the seventh ventral segment divided behind to form
apairof valves. .. ..o e 16

Female with the seventh ventral segment not forming a pair of
valves . .... SO 19

Large species; prothorax elongate-trapezoidal, not tomentose;
legs very long, the tibial bristles weak; anal areas of the hind
wings of the fully winged forms large and plaited several times
in repose; fore wings with the costal cell narrow and without
crossveins, subcosta long, reaching the middle of the wings.
(Archiblitta, Catara, malay.) ........ ARCHIBLATTIDE

Insects not conforming to the preceding description; anal area of
the fully winged forms smaller, folded only once or twice. . . .. 17

Small species with pubescent thorax; hind wings with a pro-
nounced thickening surrounding the ends of the shortened sub-
costa. Widespread, tropical. (Compsdédes, Euthyrrhapha,
Holocompsa) ......coovvevnnnn.. EUTHYRRHAPHIDAE

Hind wings without nodal thickening at the end of the subcosta. 18

Small, delicate species; tibial bristles weak; cerci long; veins
simple or few-branched. (Latindia, neotrop.).

LATINDIID &
Large species; tibial bristles strong; cerci short; veins many-
branched. (Homoeogamia, Am.) ..... HOM®EOGAMIIDE

Tarsal claws without arolia, or with a minute arolium; tenth dorsal
segment of the male abdomen more or less deeply notched. . .20
Tarsal claws with a distinct arolium between them. .. ......... 22
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20. Prothorax smooth; anal field of the hind wings of the fully winged
forms large and folded fan-like; large, robust, but not greatly
convex species. (Archimandrita, Blaberus, Cacoblitta

(Fig. 96), Blaptica, neotrop.) . ............... BLABERIDZE
Prothorax hairy; anal field of the hind wings of the fully winged
forms smaller, folded only once or twice. .................. 21

21. Tenth dorsal segment of the male abdomen transverse, often con-
stricted at the middle; large, broadly convex species. (Pol§-
phaga, palzarc., indomal., ethiop.) ....... POLYPHAGIDZE

Tenth dorsal segment more or less produced, its hind margin
notched; broad beetle-like, showy insects. (Cor§dia, indomal.).
CORYDIIDAE

22. Dorsal segments of the abdomen with protruding lateral angles;
tenth dorsal segment quadrangular and medially notched be-
hind. (Panchlora, neotrop., ethiop.; Gyna, ethiop.; Leuco-
ph®a,ind.; Nauphdta, ethiop., neotrop.; Pucnoscéllus, ind.;
Oniscosdma, austr.) ................... PANCHLORID &

Abdominal segments without projecting lateral angles; tenth dor-
sal segment transverse, its hind margins straight or rounded. .23

23. Hind wings more or less pointed or with a much produced apical
field into which the cubital branches do not enter. (Oxyhaloa,
ethiop., NEOtrop.) . .. ovvvvvee e e, OXYHALOIDE

Hind wings with rounded tip and no specialized apical field.
(Elliptoblatta, Stenopiléma, ethiop.; Hormeética, Am.;
Perispheria, indomal.; Paraspheria, neotrop.).

PERISPHZERIIDE

LITERATURE ON BLATTARIAE
See also Orthoptera (sens. lat. p. 57)
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ORDER MANTODEA
(MANTOIDEA)

Moderate-sized or large insects of predatory habits; the front legs
very long, with the femora and tibiz usually heavily spined and cap-
able of being folded closely together to grasp the prey. Body elongate,
sometimes very slender and usually flattened. Head freely movable,
not inserted in the prothorax; eyes prominent, usually three ocelli;
mandibles strong, the mouthparts inferior, rarely turned forwards;
antenne long and filamentous, many-jointed, rarely pectinate in cer-
tain males. Prothorax long or very long, freely movable, sometimes
with the sides expanded; meso- and metathorax shorter, of about equal
length, not freely movable. Four wings, overlapping on the abdomen,
sometimes much reduced or absent, especially in the female; venation
complex, fore wings usually considerably smaller than the hind pair and
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of stouter consistency. Tarsi almost always five-jointed, terminating
in two claws; femora and tibize sometimes with expanded margins.
Abdomen elongate oval or long and cylindrical, the terminal segments
not abbreviated, tenth tergite forming a supra-anal plate; cerci usually
jointed, never very long. Metamorphosis incomplete; habits similar
throughout development. Praying mantids, Soothsayers.

A single family MANTIDE'

1. Front tibiee without an apical hook, with two rows of spines below;
cerci very long, many-jointed; small, winged species with freely
movable head and simple posterior legs. (Fig. 109). (Cha-
teéssa, neotrop.) CHAETEESSINAE

Front tibise with apical hook.

. Front tibie with one or two long teeth on the dorsal s1de before
the apical hook, otherwise with only very few spines; cerci
simple; small slender species. (Fig. 105). (Bantia, Pseudo-
musonia (=Mionyx), Bactromantis, Oligonyx, neotrop.;
Haania, malay.) OLIGONYCHINE

Front tibise without teeth above

. Front tibiee without rows of strong spines below, or with only the

inner row distinctly developed
Front tibize with two rows of well developed spines below

. Head with the mandibles directed forwards, the part behind the
eyes well developed, usually long; slender, elongate species.
(Fig. 107). (Compsothéspis, ethiop., Austr.; Clioméantis,
Austr.) COMPSOTHESPINZE

Head of normal form, with protuberant eyes; jaws not directed
forwards; stouter species with the thorax comparatively short.
(Perla,ma,ntls, palzarc.; Amorphdscelis, ethiop., As., Austr.).
(AMORPHOSCELINAE‘) PERLAMANTINZE

. Front femora with the spines of the internal row equal or alter-
nately long and short

Front femora with the spines of the internal row arranged so that
the long spines are separated from one another by a series of
three short ones. Usually large species, with the antenne bipec-
tinate in the male and the vertex prolonged into a more or less
conical protuberance. (Fig. 106). (Empusa, palearc.; Idolo-
moérpha, ethiop.; Blephardopsis, ethiop. As.; Blepha,rbdes,
Idélum, ethiop.) EMPUSINZE

1 The Mantida include an extensive series of very diverse forms and have been grouped into a
large number of subfamilies by Giglio-Tos whose divisions have been generally accepted. These
together with several others of equal importance may be distinguished by the following key
which follows the arrangement of Giglio-Tos. It seems probable that the Mantodea will soon
be regarded as comprising several families.
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Hind tibiz carinate above, or bearing several ridges. ........... 7
Hind tibiee smooth, not carinate orridged. ................... 8

S
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Figs. 100-105. Mantodea

Stagmomantis (Rehn and Hebard) Mantidz.
Deroplatys (Westwood) Mantidse.

Angela (Saussure and Pictet) Mantidze.

Hoplocorypha (Rehn) Mantidz. ;
Toxodera. a,hind femur of same (Westwood) Mantidze.
Oligonyx (Saussure and Pictet) Mantidze.

Hind tibiz bearing three ridges; body brilliantly metallic; front
femora short and broad, with a very stout basal spine; stout
species with short prothora,x (Fig. 108). (Metallyticus, in-
domal.) .......... . METALLYTICIN &
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Hind and middle tibiz with one or two caring above, except rarely
in the male; prothorax long. (Fig. 111). (Oxydpsis, Pseud-
6xyops, Vates, Stagmatdéptera, neotrop.; Stenovates, Popa,
ethiop.; Zthaléchroa, Ceratocrania, 1ndomal) .VATINA

. Front femora externally with a series of five to seven spines. .. ..9

Front femora with four spines in the externalrow. ............ 19

. Front femora with the first discoidal spine longer than the second;

very long bodied, slender species. (Schizocéphala, indomal.;
Euchomensélla, Ind ; Agrionépsis, ethiop.; Angela (Fig. 102),

neotrop.). (ANGELI NE) .......... SCHIZOCEPHALINZE
Front femora with the first discoidal spine shorter than the
SECONA . .\ ot e e 10

Cerci flattened, dilated apically and more or less leaf-like; very
elongate, slender species, with the front femora thin. (Fig. 104).
(Toxdédera, Euthyphleps, Loxoméantis, indomal.; Calamo-
théspis, Belomantis, ethiop.; Stenophylla, neotrop)

TOXODERINZE
Cereci conical or compressed, not leaf-like. .. ................. 11
Front femora with three discoidal spines.................... 12
Front femora with four discoidal spines. .. .................. 14

Front tibise with more than eleven spines in the outer row; front
femora with five external and three discoidal spines; small
species. (Acontista, Tithrone, Astdllia, Callibia, neotrop.).

ACONTISTINZE

Front tibiz with from eight to eleven spines in the outer row. . .13

Frontal shield transverse; pronotum at least as long as the front
coxe, ovally dilated or sometimes with the sides more or less
parallel. (Brunnéria, Macroméintis, Photina, Orthoder-
élla, neotrop.; Iris, widespr.) ................ PHOTININE

Frontal shield subquadrate. (See couplet 23).

EREMIAPHILINE, part

Supra-anal plate very long, lanceolate; hind femora and tibize
with a few small spines beneath; body slender; pronotum as
long as the front coxz. (Bolivaria, Geomantis, Rivetina
(=Frscheria), palearc.; Deiphobe, indoaustr.; Ischnomantis,

Omomiéntis, ethiop.). (FISCHERIINZE). .. ... RIVETINZE
Supra-anal plateshort............. .. ... .. ... ... 15
Front tibiz with six to eleven spines in the outerrow. .. .... ... 16
Front tibise with more than eleven spines in the outer row. .. ... 17

Front femora very broad, elliptical, with the upper margin strongly
arcuate; vertex conically elevated with a tubercle on each side
next to.the eye; pronotum shorter than the front coxe or barely
as long, with conical tubercles on the disk; small species. (Oxy-
pilus, Euoxypilus, ethiop.; Pachyma,ntm, Ceratoméantis,
Pseudoxypilus, indomal.) .................. OXYPILINE




17.

18.

19.
20.

21.

22.
23.

24.

25.

26.
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Front femora narrower, more or less triangular; pronotum with
rounded lateral dilatations that give it a trifoliate appearance;
small species. (Dystédcta, Gonypetélla, Achlena, Telo-
mantis, ethiop.) ......................... DYSTACTINAE

Eyes acuminate, or the hind femora lobate; moderate-sized species
colored like dry leaves. (Metilia, Decimia, Acanthops, Epa-
phrodita, neotrop.; Phyllocrania, ethiop.; Parablépharis,
mal.) ... ... EPAPHRODITINZE

Eyes rounded, or the hind femora simple. . .18

Frontal shleld transverse (see couplet 13) PHOTININE part

Frontal shield subquadrate (see couplet 23)

EREMIAPHILINE part

Front coxs with a minute apical lobe at the front margin. .. ... 20
Front coxee without apical lobe. .......... ... . ............ 21
Front femora triangular, broad, not more than three times as long

as wide; small species, the female often wingless. (Pseudomi-
6pteryx, Mantillica, Diabintia, Miobantia, neotrop.).
PSEUDOMIOPTERYGINE .
Front femora slender, more than three times as long as broad; pro-
notum long and narrow, not noticeably dilated; small slender
species. (Fig. 103). (Musoniélla, Musdnia, Diamusonia,
Théspis, neotrop.; Hoplocérypha, ethiop.).. ... THESPINZ
Front femora with the two intermediate spines of the outer row
longer than the others; pronotum longer than the front coxa;
fore wings long in the male, short in the female; body usually
very slender. (See couplet 9) . SCHIZOCEPHALIN}E part
Front femora with the two intermedlate spines of the outer row

not longer than the others. .......................... ... 22
Front tibiz with four or five spines in the outerrow. .......... 23
Front tibize with more than five spines in the outer row. ...25
Front femora with the groove that receives the tibial claw remote

from the base. ... 24

Front femora with the claw groove close to the base. (Eremi-
aphila, palzarc.; Tarachodes, Galépsus, Tarachédula,
ethiop.; Parepiscopus, Didymocérypha, indomal.). (ORTHO-
DERINZ, TARACHODINE) ...... ... EREMIAPHILINE

Vertex not produced (see couplet 20). .. ..... THESPINZE, part

Vertex produced into an elongate, triangular process. (Pyrgo-.
maéntis, ethiop. ) (see couplet 23). . EREMIAPHILIN, part

Lateral margins of pronotum parallel or divergent in front (see
couplet 23). (Humbertlella, Theopompula indomal.; Elea,
Theopémpa, ethiop.) . EREMIAPHILINE, part

Lateral margins of pronotum more or less convergent in front. . 26

Front tibiz with the spines in the outer row erect and remote from
oneanother . .. .. ... .. ... . .. ... .. 27
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27.

108

106.
107.
108.
109.
110.
111.
112.

28.

29.
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Front tibiz with the spines in the outer row decumbent and very

close together. .. .. ... ... .. . L 50
Front femora with from one to three discoidal spines. ......... 28
Front femora with four discoidal spines. .. .................. 29

106 N 107

111

112

Figs. 106-112. Mantodea

Empusa, front leg (Westwood) Mantids.

Compsothespis, front leg (Westwood) Mantidze.
Metallyticus, front leg (Westwood) Mantide.

Chateessa, front leg (Westwood) Mantidz.

Mantoida, front leg (Westwood) Mantidz.

Vaites, hind leg (Saussure and Pictet) Mantidze.

Vates, base of antenna of male (Saussure and Pictet) Mantldm

Internal apical lobes of the front coxse divergent, not dilated into
a small lobe at the tip; small species. (Tarachina, Bélbula,
Emcophlaebla., ethiop.; Bolbe, Ciulfina, Austr.; Haplo-
péza, Iridopteryx, Fulciniélla, Eomantis, mdomal)

IRIDOPTERYGINE

Internal apical lobes of the front coxee contiguous. (See couplet 14)

RIVETINZE, part

Front femora Wlth a well marked fovea or pit between the first
and second spines of the outer row....................... 30

Front femora without such afovea......................... 34
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Front femora with the discoidal spines forming a sinuous line;
species of moderate size, with short, stout body, the pronotum
broad and depressed. (Gonatista, Liturglisa, neotrop.; Dac-
tylépteryx, ethiop.; Gonatistélla, Austr.). R

_ LITURGUSINZA

Front femora with the discoidal spines placed in a straight line. .31

Spines of outer row on front femora very long and curved. . . ... 32

Spines of outer row on front femora shorter, straight slender-
bodied species, with the wings well developed in both sexes.
(Arria, malay.; Sibjlla, Presibjlla, ethlop) SIBYLLINZE

Pronotum with two tubercles near the base of its posterior por-
003 1 33

Pronotum simple, without tubercles; slender or very slender
species, with well developed wings in both sexes. (Caliris, Ind.;
Leptomantis, malay.; Deromantis, ethiop.). _

CALIRIDIN &

Hind femora with a small lobe or tooth below near tip; more or less
stout and short-bodied species with strongly prominent eyes.
(Majanga, ethiop.; Majangélla, malay.). ..  MAJANGINZE

Hind femora simple, Wlthout such projection; body slender, flat-
tened, the eyes moderately prominent. (Melliera, neotrop.;
Mellieriélla, Austr) ...................... MELLIERINE

Vertex produced into an elongate process (see couplet 6).

OXYPILINZE, part

Vertex not elongated or produced. ...................... ... 35

Four posterior tibiz or their femora minutely spinulose below. .36

Four posterior tibise and femora with the lower edge smooth. .

Frontal shield transverse; discoidal portion of hind wings not
banded. (See couplet 14) .......... FISCHERIINZ, part

Frontal shield scarcely broader than high; discoidal portion of
hind wings with black cross-bands; pronotum at least as long as
the front coxez. A cosmopolitan group. (Fig. 100). (Mantis,
palzarc., Austr.; Stagmomantis, Am. (S. carolina, Carolina
mantis); Auroméantis, Uromantis, neotrop.; Ca.lidomé,ntis,
Sphodroméntis, ethiop.; Tenddera (7. sinénsis, Chinese
mantis), Polyspolﬁta, widespr.; Sphodrépoda, Austr.).

MANTIN &
Lateral margins of pronotum strongly expanded leaf-like. . . .. 38
Lateral margins of pronotum not expanded. ................. 40
Posterior femora simple. .. ..o 39

Posterior femora lobed; large, brown, leaf-like species with con-
spicuous foliaceous expansions at the sides of the pronotum
and at the tips of the four posterior femora. (Fig. 101).
(Deréplatys, E. As.; Brancsikia, Madagasc.).

DEROPLATINZAE
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44.
45.

46.

47.

48.

49.

50.
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Hind metatarsi simple, not carinate; large species with the pro-
notum bearing leaf-like expansions at the sides. (Cheeradédis,
neotrop., indomal.)............ ... .. ... CH(ERADODIN}E

Hind metatarsi carinate. (See couplet 36) . ... MANTINZ, part

Eyes produced laterally to form a conical, splmform process; body
very slender, filiform. (Oxyothespls, ethiop., As.; Hetero-

chetula, malay.) .................... OXYOTHESPINE
Eyesroundedlaterally . ........... ... .. ... ... ... ..., 41
Fore wings and antennz of the male ciliate. .. ............... 42
Fore wings and antennz of the male not ciliate. .............. 44

Pronotum linear or extremely slender; small species; the female
apterous. (Miépteryx, Promiépteryx, Chloromiépteryx,
1071017 00) ¢ 39 AU MIOPTERYGINAE

Pronotum more or less expanded. ......... .. ... ... ... 43

Pronotum almost trilobed, the angulations of the expansions some-
what acuminate; fore wings of male broad (see couplet 16).

DYSTACTINZ, part

Pronotum more or less elliptical, the angulatmns of the expansions

rounded; elytra narrow. (See couplet 45) ... AMELINZ, part

Pronotum shorter than the front coxee. ..................... 45
Pronotum as long as or longer than the front coxz. .....46
Hind wings not colored; small species. (Ameles, Pseudoyersmla,

paleearc.; Yersinia, Litanettria, neotrop.; Améantis, Myr-
cinus, Gonypeta, indomal.; Metentélla, Ligaria, ethiop.).
AMELINAE
Hind wings brightly colored, otherwise similar to the Amelinz.
(Compsomantis, Opsomantis, malay.).
COMPSOMANTIN &
Front tibia with the sixth spine from the apex in the outer row
longer than the fifth. (See couplet 32). . CALIRIDINZ, part
Front tibia with the sixth spine not longer than the fifth. .. .. .. 47
Eyes produced laterally to form a conical, spiniform process.
(Seecouplet40).................. OXYOTHESPINE part
Eyesnot thusspined. ............. .ot 48
Front femora with the first spine in the discoidal row not shorter
than the second; large species of elongate form; wings large in
male, short in female (Archiméantis, Rheoma,ntls Pseudo-

mantis, Austr.) ............... ..., ARCHIMANTINZE
Front femora with the first discoidal spine shorter than the
SECONM . .ttt et e e e e e 49

Supra-anal plate very long, lanceolate; large species with the pro-
notum much longer than the front coxe. (Solfgia, ethiop.).

SOLYGIIN P -

Supra-anal plate short. (See couplet 36).... MANTINZE, part

Pronotum slender, as long as the front coxee. .. .............. 51
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Pronotum more or less broadened, shorter than the front coxz;
body more or less short and stout; wings well developed in both
sexes. (Odontomantis, Hestidsula, Creobroter, Ind.; Oto-
méntis, Panargica, Harpagomantis, ethiop.). (CREOBRO-
TINAE) ... i HYMENOPODINZE

51. Margins of pronotum broadly laminate (see couplet 17).
EPAPHRODITINZA, part

Margins of pronotum not broadly laminate; species of moderate
size, with slender pronotum which is at least as long as the front
cox®. (Anaxarcha, Acromantis, Citharomantis, indomal.;
Theomaintis, Sigérpes, Anasigérpes, ethiop.). _

ACROMANTINZAE

LITERATURE ON MANTODEA
Giario-Tos, E. Mantidi Esotici, I-XTII. Boll. Soc. Entom. Italiana (1911-17).
(Various parts.)
Saggio di una nuova classificazione dei Mantidi. Boll. Soc. Entom.
Italiana, 49, pp. 50-87 (1919).
Mantide, Perlamantinz. Gen. Insectorum, fase. 144, 13 pp. (1913).
Mantide, Eremiaphiline. Gen. Insectorum, fase. 177, 36 pp. (1921).
Mantide. Das Tierreich, Lief. 50, 707 pp. (1927).
KirBy, W. F. A Synonymic Catalogue of the Orthoptera. Vol. 1. British
Mus. Nat. Hist., London (1904).
REHN, J. A. G. Mantid®. Vatinz. Gen.Insectorum,fase. 119, 28 pp. (1911).
Savussure, H. Essai d'un Systéme des Mantides. Mittheil. schweiz. Entom.
Ges., 3, pp. 49-73 (1869).
Tinpare, N. B. Review of Australian Mantide. Rec. South Australian Mus.,
2, pp. 425-457 (1923).
Westwoob, J. O. Revisio Mantidarum. London (1889).

ORDER EMBIODEA

(EMBIIDINA, EMBIOIDEA, EMBIOPTERA, OLIGONEURA,
ZTIOPTERA)

Elongate, slender, feeble insects of small or moderate size. Head
large, elongate; eyes small or of moderate size; ocelli absent; antennse
slender, many-jointed (16-32). Thorax elongate; prothorax large, free;
meso- and metathorax each about as large as the prothorax; males
usually winged, females always wingless. Wings similar, pubescent,
elongate, the media and cubitus much reduced; no anal fan or lobe.
Wings lying flat on the abdomen when at rest. Abdomen ten-seg-
mented; long, narrow and with parallel sides; tip of abdomen and
cerci usually strongly asymmetrical in the male; cerci two-jointed.
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Tarsi three-jointed; first joint of front tarsi swollen, containing glands
for spinning a silken web in which the insects live.

Metamorphosis gradual, incomplete. A small group, restricted to
the tropics and subtropics.

116

Figs. 113-117. Embiodea

113. Oligotoma, female (Melander) Oligotomidze.

114. Donaconethis, wings (Enderlein) Embiidz.

115. Rhagadochir. g, front tarsus; b, middle tarsus; ¢, hind tarsus (Silvestri)
Embiidee. )

116. Rhagadochir, apex of abdomen of male (Enderlein) Embiidz.

117. Oligotoma, wings (Enderlein) Oligotomidz.

1. Posterior branch of the radial sector forked in both wings, or at
least in the hind wing, 4.e. both Rs and Rs developed (Figs. 114,
115, 116); sternite of first abdominal segment of female large.
(Embia, Haploémbia, widespr.; Rhagidochir, ethiop.,
neotrop.; Antipaluria, Clothoda, neotrop.; Donaconéthis,
ethiop.). (including OLYNTHIDAZE) . ........... EMBIIDE

Posterior branch of the radial sector simple in both wings, <.e.
R4 and R; fused (Fig. 117); sternite of first abdominal segment
of female greatly reduced in size. (Fig. 113). (Oligétoma, cos-
mop. ;Teratémbia, neotrop.). (Including TERATEMBIID E).

- OLIGOTOMIDE




BRUES AND MELANDER: CLASSIFICATION OF INSECTS 93

LITERATURE ON EMBIODEA

E~npERLEIN, G. Embiidinen. Coll. Zool. Selys-Longchamps, fasc. 3 (1912).
Hacen, H. A Monograph of the Embidina. Canadian Entom., 17, pp. 142—
155-(1885). '
Krauss, H. A. Monographie der Embien. Zoologica, Heft 60, 78 pp. (1911).
NavAs, L. Embiépteros de la America meridional. Brotéria, 16, pp. 85-110(1919).
TiLyarp, R. J. The Embioptera or Web-spinners of Western Australia.

Journ. Roy. Soc. West Australia, 9, pp. 61-68 (1923).
Veruorrr, K. W. Zur vergleichende Morphologie und Systematik der Em-~
biiden. Act. Acad. Leopold. Carol., 82, pp. 145-204 (1904).

. ORDER ISOPTERA

Small or medium-sized, elongate, feeble insects living in large colonies
and occurring as winged sexual individuals and wingless workers and
soldiers; usually with weak chitinization, especially in the sterile castes
which are soft-bodied and white, except for the heavily chitinized head.
Head large, free, rather vertical; eyes and two ocelli usually present in
the winged forms, or absent in the workers. Mandibles strong, often
very large; antennz filamentous, more or less moniliform. Prothorax
free, but much smaller than the head. Legs similar, formed for running
or walking; tarsi four- or rarely five-jointed, with well developed claws.
Wings similar, long and narrow, deciduous soon after maturity at a
preformed transverse suture near the base; long and narrow, super-
imposed over the abdomen, the hind pair very rarely with an anal area;
venation almost always much reduced and without crossveins. Cerci
short, one- to three-, rarely eight-jointed. Metamorphosis very incom-
plete. White ants, Termites.

Males and Females

1. Tarsi four-jointed in all castes, sometimes With the indication of
a fifth joint; fore and hind wings similar, narrow, the hind pair
without anal lobe; transverse basal suture present on all four

Tarsi five-jointed ; hind wing with a well developed anal area which
is capable of being folded beneath the remainder of the wing;
transverse basal suture present only on fore wing. (Masto-
térmes, Austr.) (Fig. 124) MASTOTERMITID &

2. Radius with one or more superior branches forming a costal field;
clypeus not divided by a median line; fontanel (the opening of
the frontal gland on the face) absent
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Radius simple, not branched; clypeus divided by a median line;
fontanel usually present . .. ............ o i i, 4

3. Ocelli present; empodium present between the tarsal claws; pro-
notum large, wider than the head; wing stubs of the front wing
much larger than those of the hind wing and overlapping them;

Figs. 118-124. Isoptera

118. Termes, queen (Hegh) Termitidee.

119. Calotermes, wings (Calotermitide).

120. Eutermes, head of worker. Termitide.

121. Eutermes, mandible of worker. Termitidz.

122. Reticulitermes, wings (Banks) Rhinotermitide.
123. Termes, worker (Hegh) Termitide.

124. Mastotermes, wings (Desneux) Mastotermitide.

antennge with 13 to 23 joints; tibiee with three apical spines.
(Calotérmes (Fig.119), Neotérmes, Cryptotérmes, cosmop.).
(PROTERMITID.Z, part)............ CALOTERMITIDE
Ocelli absent; empodium absent; pronotum narrower than the
head; wing stubs of fore wings shorter, not overlapping those of
the hind pair; antenna with 23 to 27 joints; usually more than
three (3—5) apical spines on the tibize. (Hodotérmes, ethiop.;
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Anacanthotérmes, palzarc., Indo-malay.; Termopsis, ne-
arc.). (PROTERMITID E, part) HODOTERMITID &
4. Wings transparent, without hairs, their margins not ciliate; vena-
tion in posterior part of wing indistinct, more or less reticulate;
front wing stub large. (Rhinotérmes, neotrop.; Coptotérmes,
Schedorhinotérmes, widespr.; Reticulitérmes (Fig. 122),
holarc., Indo-malay.). (MESOTERMITID.E).
RHINOTERMITIDE
Wings more or less opaque, their outer and hind margins ciliate, or
at least the wing membrane hairy near the margin; venation
distinct on posterior portion of wing; front wing stub never
large. (Microtérmes, Amitérmes, Microcerotérmes, Nasu-
titérmes, widespr.; Térmes, ethiop., Indo-malay.; Procubi-
térmes, ethiop.; Capritérmes, Indo-malay.;Neocapritérmes,
neotrop., ethiop.). (Figs. 118, 120, 121, 123). (METATERMIT-
) TERMITIDZE

Soldiers
. Tarsi distinctly five-jointed MASTOTERMITIDE

Tarsi four-jointed, rarely with an indistinct fifth joint..........2
. Fontanel absent; eyes present; mandibles often with very strong

Fontanel present; eyes entirely absent or rarely slightly indi-

. Compound eyes usually very distinet, black, rarely not pigmented;
antennee with 23 to 31 joints; legs rather long and weak, extend-
ing well beyond body; cerci prominent, usually with three or
more joints HODOTERMITID E

Compound eyes present as white, rarely pigmented, finely faceted
spots; antennee with 10 to 20 joints; cerci very short, with two, or
- rarely, three joints CALOTERMITID &

. Pronotum flat, without separated lobes in front; head not nasute;

mandibles not toothed RHINOTERMITIDE
Pronotum saddle-shaped, with distinet lobes in front; head either
nasute or with toothed mandibles TERMITID &

LITERATURE ON ISOPTERA

Banks, N. Antillean Isoptera. Bull. Mus. Comp. Zoél., Harvard, 62, pp.
475-489 (1919).
A Revision of the Nearctic Termites. Bull. U. S. Nat. Mus., No. 108
(1920).
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8, pp. 201-459 (1925).
Frogeart, W. W. Australian Termitide. Proc. Linn. Soc New South Wales,
10-12 (1895-97) (several parts).
FuLier, C. The Termites of South Africa. South African Journ. Nat. Hist.,
3, pp. 14-52; 70-130 (1921-22).
Hrech, E. Les Termites. Brussels, 756 pp. (1922). Republished with additions
in Bull. Agric. Congo Belge, Brussels, 11-14 (1920-23).
HormerEN, N. Termitenstudien. I-IV. Konig. Svensk. Vet. Akad. Handl.,,
44 46, 48, 50 (1909-13).
Hozawa, S. Revision of the Japanese Termites. Journ. Coll. Agric. Tokyo,
35, pt. 7, 161 pp. (1915).
SILVESTRI F. Termiti e termitofili dell’ America merldlonale Redia, 1, pp.
1-234 (1903).
Termiti e termitofili dell’ Eritrea. Redia, 3, pp. 341-359 (1906).
Termitidi e termitofili dell’ Africa occidentale. Boll. Lab. Zool. Agrar.
Portici, 9, 12 and 14 (1914-20).
Ss6sTEDT, Y. Monographie der Termiten Afrikas. Svensk. Vet. Akad. Handl.,
34 and 38 (1900-04).
Revision der Termiten Afrikas. K. Svenska Vet. Akad. Handl., (3), 3,
419 pp. (1926).

ORDER CORRODENTIA
(PSOCOPTERA, COPEOGNATH A)

Usually small or minute insects, rarely of moderate size, with short,
soft body and usually winged. Head large, free, vertical, with a strong
Y-shaped suture above; eyes large and prominent, except in a few
wingless forms; three ocelli generally present; antenne long and slen-
der, filiform or bristle-like, many (13-50) jointed; mandibles strong,
toothed and with a grinding surface. Prothorax almost always very
small; mesothorax and metathorax usually separated, although rarely
completely fused. Wings usually ample, sometimes much reduced or
entirely absent; when at rest generally held in a sloping position,
folded backwards over the body; fore pair larger than the hind pair,
sometimes scaly or hairy; venation reduced, with few or no crossveins;
one or several of the veins frequently strongly curved. Abdomen
usually short, with nine or ten segments; cerci absent. Legs similar,
fitted for running, the coxs close together; tarsi two- or three-jointed,
the first joint very long; two tarsal claws. Metamorphosis incomplete,
the nymph similar to the adult form; terrestrial in all stages. Psocids,
Book lice, Bark lice.
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Tarsi three-jointed. (Fig. 135). (TRIMERA)................ 2
Tarsi two-jointed. (Fig. 126). (DIMERA)................. 10

125.
126.
127,
128.
129.
130.
131.
132.
133.
134.
135.
136.

2.

Figs. 125-136. Corrodentia

Psocus, wings (Comstock and Needham) Psocidze.
Cacilius, tarsus (Tillyard) Ceeciliidee.

Lepinotus (Tillyard) Atropidze.

Oxypsocus, wings (Tillyard) Lepidopsocidz.
Perientomum, wings (Enderlein) Perientomidze.
Embidotroctes, wings (Kolbe) Troctidee.
Ceecilius, wings (Tillyard) Ceeciliidze.
Thyrsophorus, wings (Enderlein) Thyrsophoridz.
Vulturops, wings (Corbett and Hargreaves) Psoquillidee.
Mesopsocus, wings (Tillyard) Mesopsocidz.
Myopsocus, tarsus (Tillyard) Myopsocidz.
Troctes (Marlatt) Troctidee.

Thorax composed of three distinct parts, the mesothorax separa ted
from the metathorax by a suture; usually winged, rarely with
the wings reduced or absent. .. ......... ... ool 3
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Thorax composed of two parts, the meso- and metathorax fused
and without suture between them;wings usually entirely absent,
if present without forked veins; second joint of palpi without
clubbed sense organs. (Figs. 130, 136). (Tréctes (= Lipdscelis)
(T. divinatorius, Book louse, Cereal psocid), cosmop.; Troptsia,
widespr.; Pachytroctes, palzarc.; Embidopsdcus, _neotrop.;
Embidotréctes, ethiop.). (LIPOSCELID.E) .. . TROCTID A&

Wings present; prothorax much smaller than the mesothorax.. 4

Fore wings absent or very small and without venation; hind wings
entirely absent; prothorax larger than the mesothorax. (Atro-
vos (= Trogium) (A. pulsatoria, Death watch), widespr.; Lepi-
notus (Fig. 127), Lepidilla, Leprélepis, Hypéretes). (Includ-
ing LEPIDILLIDE, TROGIIDAE) ............ ATROPIDE

Wings fully formed, with complete venation. ................. 5

Venation of wings incomplete, the fore wings oval or rounded and
much thickened; the veins usually very broad; hind wings re-
duced or absent; without scales. (Psoquilla, holarc.; Psoci-
nélla, Vilturops, Am.) (Fig. 133) ........ PSOQUILLIDA

Second branch of cubitus and first anal vein in fore wing meeting
or closely approaching each other at apex (Fig. 134).......... 7

Second branch of cubitus and first anal vein in fore wing divergent
toward apex, or at least not approaching each other; body and
wings clothed with hairs or scales; wings more or less pointed;
antenng with more than thirteen joints (Fig. 128)........ ~..6

Hind wings with a very narrow closed cell at the base between the
media and cubitus; wing scales of symmetrical form, similarly
curved on their two sides; antenna with 20 to 25 joints. (Fig.
129). (Periéntomum, Ind.) .......... PERIENTOMID &

Hind wings without a closed cell; wing scales usually asymmetri-
cal; antennee with 26 to 47 joints. (Fig. 128). (Lepldopsbcus,
Echinopsécus, Echmépteryx, Oxypsdcus). (EMPHERI-
IDE) .o LEPIDOPSOCIDE

Antennee 13-jointed. .. .. ..ot it it .8

Antennz with 22 to 25 joints; body and wings not scaled; media
two- or three-branched; prothorax visible from above. (Phyl-
lipsdcus, Psyllonetira, Deipnopsécus, Rhyopsocus).

PHYLLIPSOCIDE

No scales on body or wings; only one anal vein in the fore wing. .9

Body and wings scaled; two anal veins in the fore wing. (Am-
phiéntomum, ethiop., ind.; Tineomérpha, ind.; Stigmaté6-
pathus, Cymatopsdcus, indomal.) ... AMPHIENT OMID &
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Apex of cubitus in fore wing bent forward into a loop toward the
media, but not touching it (Fig. 134); very small species.
(Hemineura, Elipsdcus, Philotarsus, Mesopsocus, Psil-
opsocus, Actenotarsus) ............... MESOPSOCID &

Cubital loop in fore wing either just touching the media, or fusing
with it for a short distance (Figs. 134, 135); larger species.
(Myopsocus, Propsdcus, Penticladus, Photdodes, Lichen-
omima, Tricladéllus) .................. MYOPSOCIDE

Prothorax well developed, visible from above; wings reduced in
the female; of full size in the male, but with the venation in-
complete. (Archipsdcus, Ind.) ......... ARCHIPSOCID A&

Prothorax very small, not visible from above. .. .............. 11

Apex of cubitus in fore wing not bent forward into a loop, or if
thus bent the loop does not meet the media. (Figs. 126, 131).
A cosmopolitan group. (Ceecilius, Amphipsdcus, Callistép-

‘tera, Epipsocus, Pterodéla)................ CAECILIIDE
Apical part of cubitus bent forward into a loop that touches the
media or fuses with it for a short distance. ................ 12

Second branch of radial sector (R4, 5) fused with the media or
connected with it by a crossvein (Fig. 132); third and fourth
antennal joints lengthened, thicker and more densely hairy than
the joints beyond; large species. (Thyrséphorus, Dictyo-
psocus, Ischnépteryx, neotrop.) .... THYRSOPHORIDZE .

Second branch of the radial sector free from the media; third and
fourth antennal joints similar to the apical ones; moderate-
sized or rather large species. An extensive and cosmopolitan
group. (Ceratipsdcus, Amphigerdntia, Eremopsdcus,
Hemipsocus, Lasiopsdcus, Psocus, Teeniostigma) (Fig.
125) ..... S PSOCIDE

LITERATURE ON CORRODENTIA

ExpErRLEIN, G. Die Psocidenfauna Perus. Zool. Jahrb., Abth. f. Syst., 14,

pp. 133-160 (1900). ,
Morphologie, Gruppierung und systematische Stellung der Corrodentien.
Zool. Anz., 26 (1903).
Die Copeognathen des indoaustralischen Faunengebietes. Ann. Mus.

Hist. Nat. Hungarici, 1, pp. 179-344 (1903).

- Morphologisches System und Biologie der Atropinen und Troctinen.
Jeegerskiold Zool. Exped. Egypt, No. 18, 58 pp. (1905).

Die australischen Copeognathen. Zool. Jahrb., Abth. f. Syst., 23, pp.
401-412 (1906).
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Die Copeognathenfauna Japans. Zool. Jahrb., Abth. . Syst., 23, pp.
243-256 (1906).
The Scaly-winged Copeognatha. Spolia Zeylandica, 4, pp. 39-122
(1906).
Copeognatha. In Tierwelt Mitteleuropas, 4, Lief. 2, pp. VII 1-16
(1928).
Koieg, H. Monographie der deutschen Psociden. Jahresber. zool. Sect. Westf.
Ver., 8, 1879-80, pp. 74-142 (1880).
TLyArD, R. J. Monograph of Psocoptera or Copeognatha of New Zealand.
Trans. New Zealand Inst., 54, pp. 170-196 (1923).

ORDER ZORAPTERA

Minute, terrestrial species of social habits, living in colonies; dimor-
phic, both sexes represented by winged and wingless individuals.
Body depressed. Head free, somewhat inclined. Antennee moniliform

Figs. 137-139. Zoraptera

137. Zorotypus, cercus (Karny) Zorotypide.
138. Zorotypus (Silvestri) Zorotypidse.
139. Zorotypus, winged form (Caudell) Zorotypidse.

or filiform, nine-jointed, the second and often also the third joint
smaller than the others. Mandibles well developed, toothed and fitted
for biting. Eyes and ocelli present in the winged form, absent in the
wingless one. Thorax large, but no wider than the head; prothorax
free, not concealing the head nor expanded laterally; meso- and meta-
thorax distinctly separated. Abdomen elongate-oval, never much
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longer than the thorax, with ten strongly transverse segments; cerci
short, oval, one-jointed, with a bristle-like appendage at tip. Legs
similar, formed for running; hind femora stout, armed beneath with
several spiny bristles; tarsi two-jointed, the first joint short. Meta-
morphosis gradual, the nymph similar to the adult, especially to the
wingless form. Winged form with narrow, membranous wings, the
fore pair larger; venation greatly reduced; wings commonly falling
off after maturity, leaving a stub attached to the body, but not sepa-
rating at a preformed suture; body of winged form more heavily chit-
inized than in the wingless one.
One family. (Zorétypus, nearc., neotrop., indomal., ethiop.,
Hawaii). (Figs. 137, 138, 139) ZOROTYPIDAE

LITERATURE ON ZORAPTERA

CaupELL, A. N. Zoraptera not an Apterous Order. Proc. Entom. Soc. Wash-
" ington, 22, pp. 84-97 (1920).

SmvestrI, F. Descrizione di un nuova ordine di insetti. Boll. Zool. Gen.
Agrar. Portici, 7, pp. 193-208 (1913).

ORDER MALLOPHAGA
(LIPOPTERA)

Small wingless insects averaging two mm. and very rarely over five
mm. in length. Body oval, or elongate, very strongly flattened; usually
strongly chitinized and generally with a conspicuous color pattern of
pale or yellowish markings contrasting with spots or bands of dark
brown or black. Mouth inferior, mandibles strong; antenne three- to
five-jointed; prothorax free, rarely fused with the mesothorax; legs
short, no cerci. Metamorphosis very incomplete. External parasites
of birds, more rarely of mammals, during entire life, feedlng on feathers,
fur or skin. Bird lice, Biting lice.

1. Palpi present, two- to four-jointed; antenns usually four-jointed
~and generally more or less distinctly clavate or capitate (Fig.
140), concealed in a groove on the underside of the head; man-
dibles horizontal; meso- and metathorax usually separated by

a suture. (Suborder AMBLYCERA)
Palpi absent; antennee three- or five-jointed, filiform, not con-
cealed; mandibles vertical; meso- and metathorax fused. (Sub-

order ISCHNOCERA)
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2. Tarsi with two claws; species usually infesting birds. ........... 3
Tarsi with at most a single claw on the middle and hind legs, and
usually on the front pair also, although these rarely bear two
claws; claw rarely wanting (Fig. 144); some of the legs almost
always modified to form hair claspers. (Gyropus, Protogy-
ropus, Monogyropus, Gliricola, on guinea pigs and other
rodents, mainly neotropical).................. GYROPIDE

144

Figs. 140-144. Mallophaga

140. Gyropus, head (Ewing) Gyropidse.

141. Lipeurus (Paine) Philopteridee.

142. Philopterus (Paine) Philopteridze.

143. Gyropus, tip of front leg (Ewing) Gyropids.
144. Gliricola, tip of front leg (Ewing) Gyropide.

3. Antennz strongly clubbed, five-jointed; legs long and slender;
body clothed with stiff, slender spines; species infesting Au-
stralian kangaroos and wallabies. (Bobdpia, Heterodéxus,
Latumecéphalum) ......................... BOOPIIDE

Antennz not strongly clubbed, four-jointed:................. 4

4. Prothorax appearing like the metathorax inverted, usually fused
with the mesothorax; only five abdominal segments with spir-
acles. (Triménopon, Philandésia, Cummingsia; neotropi-
calonrodents)...................... TRIMENOPONID &

Prothorax not appearing like the metathorax inverted.......... 5
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. Head evenly expanded behind, broadly triangular and strongly
enlarged on the temples. (Ménopon, widespr. (M. galline,
Chicken louse); Colpocéphalum, Myrsidea, Trindton, wide-

spr.;onbirds) ....... ... . ..., MENOPONIDZE
Head not evenly expanded and broadly triangular, not enlarged on
the temples. .. .. ..o 6

. Sides of head with a strong lateral swelling in front of the eye;
spiracles on abdominal segments three to eight. (Lemobdth-
rion, holarc., ethiop., neotrop.; on birds).

LEMOBOTHRIIDE

Head with the sides straight. or concave; spiracles on abdominal
segments two to seven. (Ricinus (=Le §theum), widespr.;
Trochilecétes, Am.; on birds). (LEIOTHEID).

RICINIDE

. Tarsi with one claw; antennz three-jointed; species infesting mam-

mals. (Trichodéctes, Eutrichéphilus, widespr.).

TRICHODECTIDE
Tarsi with two claws; antennz five-jointed. ..................8
. Species infesting birds. .. ... ... ..o 9

Species infesting mammals; head heavily chitinized at the sides
and armed with strong hooks; last joint of antenne somewhat
swollen or clubbed. (Trichophilépterus).

TRICHOPHILOPTERIDZE

. Meso- and metathorax clearly separated by a suture; eyes deeply

constricted. (Nesiotinus, Kerguelen Is., on penguins).

, NESIOTINIDZE

Meso- and metathorax not separated by a distinct suture. (Gon-
iodes, Goniocotes, Lipeturus (Fig. 141), Philépterus (Fig.
142), Degeeriélla, Esthiépterum, widespr.; Aptericola, N.
Zeal.;on birds)............ooiiiiii.... PHILOPTERIDE

LITERATURE ON MALLOPHAGA
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FowMek, L. Die Mallophagen. Mitt. naturw. Ver. Univ. Wien, 5, pp. 1-50
(1907).

Gieser, C. G. A. Insecta Epizoa. 308 pp. Leipzig (1874).

Harrison, L. The Genera and Species of Mallophaga. Parasitology, 9, pp.
1-156 (1916).

Kzrrroca, V. L. Mallophaga. Gen. Insectorum, fasc. 66, 87 pp. (1908).

KELLOGG, V. L. and Ferris, G. F. Anoplura and Mallophaga of North Ameri-
ican Mammals. Leland Stanford Jr. Univ. Pub. (1915).

MibBERG, E. Studien itber Mallophagen und Anopluren. Ark. f. Zool 6,
No. 13, 297 pp. (1910). .
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40, pp. 93-96 (1919).

TASCHENBERG, 0. Die Mallophagen. Halle (1882).

ORDER ANOPLURA

(SIPHUNCULATA, PSEUDORHY NCHOTA, PARASITA,
PHTHIRAPTERA, ELLIPOPTERA)

Small, more or less flattened, wingless ectoparasites of mammals.
Head free, horizontal; eyes reduced or absent; mouth anterior, com-
prising an unjointed, fleshy beak; antenna short, simple. Thoracic
segments fused. Legs very stout; tarsi single-jointed, forming a claw
at the end of the tibia. No cerci. Metamorphosis very slight. True
lice, Sucking lice, Cooties.

1. Body with spines or hairs arranged in definite rows, rarely also
with scales; body flattened; spiracles only at each side of the
mesothorax and on abdominal segments three to eight; an-
tennz three or five-jointed; living exclusively on terrestrial

Body thickly clothed with stout, thorn-like bristles or with spines
and scales; body thick and stout; mesothorax and metathorax
each with a pair of spiracles as well as abdominal segments
two to eight; eyes absent; antennee four- or five-jointed; living
exclusively on marine mammals. (Echinophthirius, Lepido-
phthirius, Antarctophthirius) .. ECHINOPHTHIRIID &

2. Head rounded in front, not tubularly produced; tibize of at least
one pair of legs below with a large tooth or thumb-like process
opposing the claw-like tarsus

Head tubularly produced anteriorly to form a beak longer than the
remainder of the head; tibize without such a process opposing
the tarsus. (Heematomyzus, on elephants, Afr., E. Ind.).

HZEMATOMYZID &
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3. Eyes present, large, convex and almost always distinctly pig-
mented; proboscis short; tibia and tarsus without a distinct
sclerite between them; pleural plates usually well developed. .4

Eyes absent or very indistinct; proboscis very long; legs with a

chitinized sclerite between the tibia and tarsus; parasitic on a

great variety of mammals but not on man

-Figs. 145-148. Anoplura

145. Pediculus (Patton and Cragg) Pediculidse.
146. Phthirius (Patton and Cragg) Phthiriidz.
147. Pediculus, tip of leg (Ewing) Pediculidz.
148. Hoplopleura (Ferris) Hematopinidz.

4. Segments three to five of abdomen fused as indicated by three
pairs of spiracles on this apparent segment; sides of abdomen
with segmentally placed lateral lobes; front legs much more
slender than the others. (Phthirius (Fig. 146), on man (P.
pabis, Pubic or Crab louse))................ PHTHIRIIDE

Abdominal segments all free, as indicated by the position of their
spiracles; sides of abdominal segments without such lateral
lobes; front legs similar to the others, and scarcely more slender.
(Pediculus (Figs. 145, 147), on man. Cooties. (P. humanus,
Head louse; P. vestiménti, Body louse); Pedicinus, Phthiri-
pedicinus, on monkeys) .................. PEDICULIDAE

5. Antenne five-jointed. (Hematépinus, on ungulates (H. siis,
Hog louse); Hoplopleura (Fig. 148), on Rodentia; Lin6g-
nathus, on Artiodactyla and dogs; Pélyplax, on Rodentia
and Insectivora) .................... HZEMATOPINIDE

Antenne three-jointed. (Heematopinodides, on Geomys; Hamo-
phthirius, on monkeys) .......... HEMATOPINOIDIDE
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ORDER HOMOPTERA
(RHYNCHOTA, part)

An assemblage of very diverse insects, difficult to define in a general
way; usually of moderate or small size, rarely large; in the active
forms four wings are present in both sexes; in the scale insects only the
males are winged, and they have the hind wings absent; wings usually
sloping over the sides of the body; fore wings never modified into a
heavy basal and thinner apical portion; mouthparts forming a jointed
beak, inserted at hind edge of the head and extending between the
front coxe, the basal joints very short, rarely the beak is absent in the
males. Beak formed of the stylet-shaped mandibles and maxillee which
are enclosed in the labium. Cerci wanting. Metamorphosis usually
incomplete, sometimes complete in the male or at least with a pupal
stage in the male scale insects, rarely so in the female; all the species
vegetarian.

1. Beak plainly arising from the base of the head; tarsi, at least of
middle and hind legs, three-jointed, antenns very short, with a
small terminal bristle; active, free-living species. (Suborder AU-
CHENORRHYNCHA) . ...ovviiiiiiieiaiaiaeaan, 2

Beak appearing to arise between the front coxz, rarely absent in
male coccids and some aphids; tarsi two- or one-jointed; an-
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tennee usually well developed and thread-like, sometimes
atrophied or absent, without conspicuous terminal bristle;
species often incapable of moving, or inactive in the female sex.
(Suborder STERNORRHYNCHA). (G ULAROSTRIA). . .41
Beak arising from the prothorax, sheathed at base by propleural
structures; antenna very short. (Suborder COLEORRHY N-

Figs. 149-161. Homoptera

149. Cicada, front view of head (Berlese) Cicadidz.

150. Entylia (Branch) Membracidee.

151. Ceresa (Marlatt) Membracidee.

152. Ceresa, antenna (Marlatt) Membracidze.

153. Ceresa, fore wing (Marlatt) Membracidz.

154. Cicada, hind leg (Kolbe) Cicadidze.

155. Cicada, dorsal view of head (Maxwell-Lefroy) Cicadide.
156. Leaf hopper, dorsal view of head (Maxwell-Lefroy) Jasside.
157. Entylia, antenna (Branch) Membracide.

158. Entylia, front view of head (Branch) Membracidz.

159. Entylia, hind leg (Branch) Membracidz.

160. Gypona, wings (Metcalf) Gyponidz.

161. Cicada, wings. Cicadidse.
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2. Ocelli (rarely absent) placed between the eyes on the vertex, on
the front margin of the head, or on the front; middle coxe short
and close together, hind coxz movable; tegulee absent; fore
wings with the two anal veins more or less parallel, or the second
abSent . .. ... i 3

Ocelli (rarely absent) placed beneath or near the eyes, usually
in cavities of the cheeks; middle coxe elongate, widely separate,
hind coxs immovable, fused externally with the metathorax;
tegulz present as a scale between the base of the fore wing and
the side angle of the pronotum; fore wings usually with the
two anal veins joining apically to form a Y-vein. (Superfamily
FULGOROIDEA. Classification from F. Muir, 1930)...... 24

3. Three ocelli, placed close together on the disk of the vertex; an-
tennee with short basal joint, terminated by a hair-like process
which is divided into about five joints; front femora thickened
and generally spined beneath, hind legs not fitted for jumping;
empodia absent; male almost always with a sound-producing
structure on each side at the base of the abdomen; compara-
tively large species with entirely membranous wings; nymphs
subterranean. Cicadas, “ Locusts,” Harvest-flies. (Figs. 149,
154, 155, 161). (Cicada (C. septéndecim, Periodical Cicada or
Seventeen-year locust), Tibicen, Platypédia). CICADIDZE

Two ocelli, rarely absent; empodia large; jumping species. .. .. .4
4. Pronotum not prolonged over the base of the abdomen ........5
Pronotum prolonged backward into a hood or process of variable
form, usually much elevated and more or less concealing the
scutellum and extending over the abdomen, often the prothorax
is grotesquely enlarged and ornamented; head vertical, cheeks
not dilated, ocelli located between the eyes, antenne inserted
between and in front of the eyes. Tree hoppers. (Membracis,
neotrop.; Cerésa, Am. (C. bubalis, Buffalo tree hopper, Figs.
151, 152, 153); Centrotus, palzarc., ethiop., indomal.; En-
chendpa, Am.; Ent§lia (Figs. 157, 158, 159), Am.; Gorgora,
ethiop., indomal.; Tricéntrus, indomal., Telamoéna, Am.).
MEMBRACIDZE

5. Hind coxee short, conical, not laterally dilated; tibiee cylindrical,
smooth, the hind pair usually armed with one or two stout solid
spines and with a cluster of spinules at apex; ocelli placed on
the vertex, rarely absent; flagellum composed of a large pear-
shaped base and a very slender seta; nymphs usually producing
a mass of froth in which they live on the stems of various plants.
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Spittle insects, Frog hoppers. (Superfamily CERCOPOIDEA.
Classification from C. F. Baker). . . .. .6
Hind cox# transverse, reaching the 51de margms of the sternum
hind tibise ridged, with a double series of articulated spines or
seriately bristly (hairy in Athalionide); cheeks dilated. Leaf
hoppers, Sharp shooters. (Superfamily JASSOIDEA) . ..... 9

6. Scutellum comparatively small and short (longer than pronotum
only in Clastopteridee); hind wings with outer fork of radius
always present (sometimes broken at apex), thus forming a
supernumerary (first) apical cell, the cubitus apically forked or
simple; fore wings with claval veins when present usually dis-
tant and without connecting crossvein . . 7
Scutellum as long as or longer than pronotum, elther s1n1ply long
acuminate, or greatly elevated posteriorly and with a strongly

¢ curved, free, apical spine projecting backward; hind wings with
outer fork of radius always absent, therefore no supernumerary
(first) apical cell; fore wings with both claval veins when pres-
ent fused at middle or before, or with a connecting crossvein.
Tube-forming spittle insects. Austr., indomal., ethiop. (Figs.
163, 167) e MACHZEROTID &

a. Scutellum not raised apically or wih free apical spinous append-
age; anterior margin of pronotum strongly extended between
eyes; head usually obtuse-angulate; cubitus of hind wing
apically forked. (Conmacherdta; Hindola, Enderleinia,
malay.; Neuromachaerota, ethiop.). (ENDERLEINIIN./E)

HINDOLINZE

Scutellum usually greatly raised apically, always with a free
apical spinous appendage extended backward; anterior margin
of pronotum but very slightly extended between eyes; head
strongly swollen and extended in front of eyes; cubitus of hind
wing not forked. .. ... ... .. ... b

b. Form slender, body of scutellum high, arched posteriorly, with
strong dorsal furrow; pronotum without laminately extended
lateral angles, the anterior margin somewhat angulate between
eyes. (Macherdta)................... MACHEROTINZE

Form very thick and stout; body of scutellum nearly flat and with
dorsal furrow subobsolete; pronotum with lateral angles pro-
duced into high, thin, spreading laming; anterior margin of
pronotum broadly, gently arcuate between eyes.

MAXUDEINAE

7. Pronotal margin between eyes usually straight or slightly arcuate,
pronotum commonly strongly enlarged and much broader than
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the head and with the anterolateral margins usually as long as
or longer than the posterolateral; front commonly more or less
swollen apically; head with thickened and lobate ridges above
the antennz. (Tomaspis)............... TOMASPIDIDE

Pronotal margin between the eyes usually strongly arcuate or

subangulate, the pronotum never greatly enlarged and rarely
164
&
@ —
163

Spittle insect (Stearns) Cercopidz.

Machsarota, profile of head, pronotum and scutellum (Baker) Machg-
rotidee.

Clastoptera, wings (Metcalf) Clastopteride.

Oncometopia, fore wing (Ball) Cicadellidee.

Aphrophora, wings (Metcalf) Cercopide.

Mache®rota, wings (Baker) Macharotidz.

Figs. 162-167. Homoptera

much wider than head, the anterolateral margins usually much
shorter than the posterolateral; front usually swollen basally,
if at all; supra-antennal ridges not lobate nor greatly thick-
e T D P 8

Fore wings with clavus obliquely truncate at apex; corial appendix,

the apical portion of the wing, divided into two very broad sub-
equal portions, these at rest infolded at end of the stout and
broad body to overlap; fork of radius in hind wings forming a
very short first apieal cell considerably before apex; cubitus of
hind wings not forked apically; corium with three apical cells
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and two or less subapicals; scutellum longer than pronotum.
(Clastoptera (Fig. 164)) ............. CLASTOPTERIDZAE
Fore wings with the clavus narrowly acute or subacute apically;
corial appendix either a narrow continuous membranous mar-
gin, or wanting, never bent inward beyond the clavus to overlap
at end of body; corial venation various but never as in the
Clastopteridee. = (Cercopa, Ptyelus, Aphréphora, cosmop.;
Monécphora, widespr.; Phymatostétha, indomal.; Cosmos-
carta, palarc., indomal. (Figs. 162, 166)). ... CERCOPID&E
Pronotum enlarged, swollen and with a median ridge, almost
- concealing the head and roundly produced over the base of the
acute scutellum. (Athidlion, neotrop.; Darthula, India).
ZETHIALIONIDE
Pronotum not thus modified to cover the head, although some-
times with lateral protuberances. (JASSIDZA, in the broad
sense. Classification from C. F. Baker, Philippine Jour. Sei.,
1928, ) t ot 10
Upper part of front strongly raised and produced, its posterior
portion forming a large part of the superior surface of the head
(crown); the true vertex confined to basal portion of crown,
the ocelli thus on posterior disk of crown, usually remote from

eyes and not visible in facial view. .............. ... ... ... 11
Upper part of front confined entirely to face, except sometimes for
a narrow border; ocelli visible in facial view............... 15

Lateral sutures of front distinctly continued over the obtuse an-
terior margin of the crown to near the position of the ocelli, as
in the Cercopide; antenna between and near the eyes; body
usually elongate, cylindrical, head often angulate, face large,
strongly convex, the cheeks rather long and narrow. (Cica-
délla, Dreculacéphala, Graphocéphala, Kélba, Oncome-
tdpia (= Proconia) (Fig. 165), Tylozygus). (PROCONIID.Z,
TETTIGONIELLID &, TETTIGONIID.E).. . CICADELLID &

Lateral sutures of front obsolete beyond antenne or beyond an-
terior borderof crown. .......... .. ... i, 12

Antenng not far removed from eyes and near but never above
level of eyes; lateral margins of front obsolete beyond scrobes. 13

Antenne situated entirely above and far removed from eyes; head
anteriorly transversely thin and leaf-like, often concave be-
neath ... ... 14

Head acutely angled between crown and face, the face of narrow
proportions; lateral sutures of front entering and terminating
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in antennal scrobes, the face shallowly concave or weakly con-
vex, the cheeks moderately swollen; body long, ovate, usu-
ally flattened. (G§pona (Fig. 160), Xerophlea).
GYPONIDE
Head obtusely rounded between the strongly declivous crown and
face, strongly overhanging the latter, which is deeply concave;
lateral sutures of front passing mesad of antenne; face very
short, far broader than long. ............. PENTHIMIID &
14. Outlined lower part of front short and broad.
THAUMASTOSCOPIDZE
Outlined lower portion of front long and narrow; large, brownish
species. Principally indo-australian. (Lédra, Ledrépsis).
LEDRIDZ
15. Vertex entirely superior, occupying nearly all or all of crown,
the junction with the front occurring on anterior border of
crown, the ocelli on or near anterior border of head, rarely, in
some Typhlocybidee and Ulopide, the ocelli indistinguish-
able . ..o e 16
Head very short, sometimes very broad, the vertex more or less
roundly curved on to face and broadly visible in facial view;
ocelli facial and between or above the eyes; basal suture of
front, when present, far anterior to base of face; that portion
of vertex visible from above usually very short and broad.
(Bythoscopus, Aceratogillia, Agallia, Eurymela, Idiécerus,
Ipo, Macropsis, Oncopsis)............ BYTHOSCOPIDAE
16. Basal suture of front distinct and entire, centrally at least, ap-
proaching more or less closely the anterior margin of vertex;
when subobsolete above, its position always marked by a fold
or carina; in the latter case, the remaining portion of frontal
suture is always directed toward the base of front and not
toward ocellus; anterior border of vertex usually marked by a
sharp margin or carina.. .......c..oiiiiiiiiiiieien.. 17
Basal suture of front usually obsolete, the basal lateral sutures
running to and terminating at or near ocelli; vertex usually
clearly connate with the front, only in highly specialized groups
with a sharp edge or with transverse carine on anterior border;
ocelli on anterior border of head or above it. (Fig. 156).

JASSIDAE
a. Fore wings with well developed veins; head variously formed but
not excessively long and narrow. .. ....................... b

Fore wings leathery, with obliterated venation; head very long
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and gradually tapering in front, body slender; tibize weakly
spinose; Australian. (Cephalélus (Fig. 175), Paradorjdium).

CEPHALELINE

=

'(‘\'7’;;
SN0
y

Figs. 168-175. Homoptera

168. Typhlocyba, wings. Jasside.

169. Sogata (Misra) Fulgoroidze.

170. Liburnia, wings (Metcalf) Delphacidee.

171. Liburniella, hind leg (Garman) Delphacidae.
172. Cixius (Metcalf) Cixiidee.

173. Deltocephalus (DelLong) Jasside.

174. Tettigoniella (Ball) Cicadellids.

175. Cephalelus (Tillyard) Jasside.

b. Fore wings with veins branching on the disk so that they form a

series of preapical cells; ocelli present. ..................... c

Fore wings with veins, often weak at base, not branching on the

disk, branching only near apex to form the apical cells; ocelli
vestigial or wanting. (Typhlécyba (Fig. 168) (T. australis,
Australian apple leaf-hopper), Dicranetira, Empda (E. rose,



114 BULLETIN: MUSEUM OF COMPARATIVE ZOOLOGY

Rose leaf-hopper), Empoa.sca. (E. mali, Apple leaf-hopper),
Erythronetra (E. comes, Grape leaf-hopper). (& UPTERYG—
IDE) ... .. TYPHLOCYBINZE
c. Ocelli on vertex near margin, or between vertex and front, and
remote from eyes. (Acucéphalus, Nidnia, Strongylocépha-
lus, Xestocéphalus) ................. ACUCEPHALINZA
Ocelli on margin between vertex and front, usually very close to
eyes. (Jassus (=Celidia), Chlorotéttix, Cicadula, Delto-
céphalus (Fig. 173), Euscelis, Eutéttix, Phlépsius, Platy-
metdpius, Scaphodideus, Thamnotéttix). (CQ«]LIDIDE)
JASSINZE

17. Anterior border of vertex sharply laminately expanded, distinctly
overhanging upper part of front; antenne situated far mesad
of eyes; ocelli, when distinguishable, lying between extended
margin of vertex and basal margin of front in a transversely
triangular. (rarely linear) ocellar area and very remote from
eyes ........ .18

Anterior border of Vv ertex sharph marked (head may be ldmlnately
extended between eyes) but never with this margin extended
beyond and overhanging upper part of front; usually with
clearly marked subtriangular ocellar areas at sides between
vertex and front; these areas are commonly occupied by the
ocelli, though the latter may occur near by on upper surface of
crown, then usually on or outside the carinate or raised lateral
margin of vertex; antenngz situated close to interior line of

eyes. .. e .21
18. Pronotum extended between and in front of eyes; vertex very
short, transverse and deeply concave. e .19

Pronotum not abnormally extended between eyes; vertex not very
short and widely transverse, the width of the vertex not more
than twice the length; ocelli a little nearer to eyes than to
median line, or indistinguishable.. .. .................. ... 20

19. Tegmina normally veined; gens narrower than front; front
strongly excavate, with high raised margins; clypeus little ex-
serted; ocellar area very broad; hind tibie with very few small
spines and hairs on apical half; sculpture characterized by a
deep thimble pitting. (Pardpia (= Megophthalmus) (Figs. 187,
188), Mesopardpia, malay.). (MEGOPHTHALMID.Z).

PAROPIIDAE

Tegmina with numerous supernumerary veins; gense wider than

front; front convex; clypeus long exserted; ocellar area narrow,
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bounded beneath by a shallow fold; hind tibize with stout
spinose teeth, few in number but distributed along entire length;
sculpture characterized by coarse striations and wrinkles.
(Stenocodtis).................il STENOCOTIDE

176 177

190 191
Figs. 176-192. Homoptera

Koebelea, face (Baker) Koebeleids.

Ulopa, face in frontal view (Baker) Ulopide.

Ulopa, face in lateral view (Baker) Ulopide.

Signoretia, head and pronotum, dorsal view (Baker) Signoretiidee.
Signoretia, face (Baker) Signoretiide.

Nirvana, head and pronotum, dorsal view (Baker) Nirvanide.
Nirvana, face (Baker) Nirvanide.

Pythamus, head and pronotum, dorsal view (Baker) Pythamidze.
Pythamus, face (Baker) Pythamide.

Stenotortor, head and pronotum, dorsal view (Baker) Nirvanidee.
Stenotortor, face (Baker) Nirvanide.

Paropia, face, lateral view (Baker) Paropiide.

Paropia, face, frontal view (Baker) Paropiidz.

Euacanthus, head and pronotum, dorsal view (Baker) Euacanthidee.
Euacanthus, face (Baker); Euacanthide. :
Stenometopius, head and pronotum, dorsal view (Baker) Nirvanidze.
Stenometopius, face (Baker) Nirvanide.
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20. Gene longer than broad, flat or concave, outwardly emarginate,
normally bordering the lora to the clypeus; scrobes very shal-
low and lacking strong supra-antennal ledges (as in Stenocot-
idee); pronotum with very short lateral margins, converging
anteriorly, ocelli distinct. (Koebélea, nearc.). (Fig. 176).

KOEBELEID&

Genz broader than long, strongly convex, not passing lore (at
level of face), their apical margins roundly curved inward to
meet the front above the lora, leaving outer margin of latter
fully exposed in facial view; scrobes very deep, under strongly
overhanging and curved supra-antennal ledges; head wider
than prothorax; pronotum with very long lateral margins,
usually converging posteriorly; ocelli sometimes indistinguish-
able; all tibize ridged and feebly spined. (Ulépa (Figs. 177, 178),
Mesargus, Moonia)..........c.oonninrnnnnn. ULOPIDE

21. Upper margin of front a little extended beyond margin of vertex
and plainly visible in dorsal view at least at sides, the lateral
and anterior submarginal carine of vertex usually distinct,
often very 9 (o) 4 1= A 22

Upper margin of face not at all extended beyond margin of vertex
and not visible in dorsal view, or only a little so just in front of
eyes; ocelli on anterolateral border of head or just above or
below it; lore very small and narrow; tegmina usually without
anteapical cells and venation usually indistinct; antennse situated
above the eyes in facial view, rarely on upper line of or between
eyes, in which case the head is long-produced.. . NIRVANID &

a. Antenne situated at upper angle of eyes (in facial view) or above
this; lateral carina of vertex more or less distinct; ocelli always
visible from above, on upper portion of lateral border, or on
anterolateral portion of crown; eyes prominent; posterior bor-
der of pronotum more or less dlstlnctly incurved..

Antenne situated at middle of eye margin (in facial v1ew) lateral
carine of vertex wanting; ocelli below anterior border of crown
and not visible from above; head (from above) long spatulate,
but not thin dorsoventrally; eyes not prominent, deeply set in
vertex; pronotum subtruncate posteriorly; tegmina with two
subaplcal cells. (Stenometopius (Figs. 191, 192)).

v STENOMETOPIINZE

b. Antennze situated in deep transverse, sharp-margined scrobes;
face about as broad as long or broader; eyes small; vertex short,
half-ovate. (Macroceratogonia, Balbillus, Stenotértor
(Figs. 185,186)) . ...vvuen.... MACROCERATOGONIINE
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Antenne in shallow scrobes of ordinary type; face usually much
longer than broad; vertex long; eyes large; tegmina without
subapical cells, the veins of corium usually indistinguishable
except by transmitted light. (Nirvana (Figs. 181, 182), Kana,
Ophitchus, Pseudonirvana) .............. NIRVANINZAE

22. Pronotum very long, strongly produced and outcurved behind,
largely covering the scutellum; head with eyes broader than
pronotum; vertex with a very strong, thickened, basal trans-
verse ridge; supra-antennal ledge callously thickened and lobed
over frontal margin; clypeus truncate or notched apically and
little or not exserted; sides of front not sinuate at scrobes; ocelli
in marginal areas and visible from above and below; lore very
small and short. (Signorétia, indoaustr. (Figs. 179, 180);
Préta) ... SIGNORETIIDE

Pronotum not produced behind over the very large scutellum, the
hind border truncate or concave; head more or less distinctly
narrower than pronotum; vertex without strongly thickened
basal ridge; supra-antennal ledge neither strongly callous nor
lobed over frontal margin; antennse between the eyes near
middle of their inner margins. ..............coiiiiia... 23

23. Pronotum short, broad, broadly rounded anteriorly, the head but
slightly narrower; vertex very broad, nearly twice as broad as
long; width of head greater than length of head and pronotum
together; ocelli situated a little within anterior margin of crown,
but outside the anterolateral carina of vertex, and invisible in
facial view. (Euacanthus (Figs. 189, 190); Bundera, India).

EUACANTHIDE

Pronotum more or less narrowly rounded anteriorly, the head
very distinctly narrower, vertex always much less than twice
as broad as long; width of head always much less than length
of head and pronotum together; ocelli in or very near lateral
areas, and usually visible both in dorsal and facial views.
(Pgthamus (Figs. 183, 184), Oniélla, Onukia).

PYTHAMID &

24. TFlagellum of antennz segmented; hind tibize without mobile spur;
lateral ocelli on the front, the front reaching from eye to eye
without lateral ridges dividing off a small area around the eyes;
sides of face (lor) plainly visible in front view and forming a
continuous curve with the clypeus. (Tettigométra, Egropa,
Hilda, Euphyonértex)............. TETTIGOMETRIDE

Flagellum of antennz not segmented; lateral ocelli outside the
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lateral ridges of the front, generally beneath the eyes; sides of
face (lorz) not visible in front view, or forming an angle with
the clypeus

Figs. 193-203. Homoptera

193. Acanalonia, head (Metcalf) Acanaloniidzse.
194. Aphelonema, head (Metcalf) Issidze.

195. Otiocerus, wings (Metcalf) Derbidee.

196. Liburniella, antenna (Garman) Delphacidz.
197. Scolops, fore wing (Metcalf) Dictyopharidze.
198. Scolops (Garman) Dictyopharidz.

199. Acanalonia (Swezey) Acanaloniidee.

200. Poiocera, wings (Metcalf).

201. Pyrilla (Misra) Lophopidse.

202. Tropiduchid.

203. Ormenis (Swezey) Flatidz.

25. Second joint of hind tarsi not very small, the apex truncate or
emarginate and with a row of small spines; fore wing without

costal area, or with only a small one without crossveins. .. .. 26
Second joint of hind tarsus small or very small, the apex generally
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rounded or pointed and without spines or with only one at each

side; costal area present or absent. . R .. .34
Claval veins not granulate; or if so, the last ]omt of the la,blum
short, not longer thanwide. .. .. ......................... 27

One or both claval veins granulate; apical joint of labium much
longer than wide. Abdomen compressed, the sixth to eighth
tergites with wax secreting pores; median ocellus usually
present. (Meénoplus, Anigrus, Stiva, Kermasia,).

MEENOPLID &

Sixth, seventh and eighth abdominal tergites without wax pores.28

Sixth, seventh and eighth tergites with wax-secreting pores; ovi-
positor reduced, incomplete. (Kinnara, Eparmeéne, Prosét-
ropis, @clidius, Atopocixius) ............. KINNARIDE

Anal area of hind wings reticulate, with many crossveins; clypeus
with lateral carinze; head often greatly prolonged. (Falgora,
indomal.; Lanternaria, neotrop.; Amycle, Cyrpoptus, Py-

TODS) . v vttt et e e e e e FULGORIDE
Anal area of hind wing not retlculate ....................... 29
Last joint of labium distinctly longer than wide. .............30

Last joint of labium about as long as wide. (Dérbe, Anétia, La-
ménia, Otiécerus (Fig. 195), Rhotdna, Venata, Zoraida).

DERBIDE

Claval vein entering the apex of the clavus. .................31
Claval vein not reaching the apex of the clavus, entering com-
missure before apex. .. .. .. e ..32

Base of abdomen on each 51de w1th one or two short processes
bearing three pits or depressions; body compressed, wing mem-~
branes not overlapping. (Achilixia, malay.; Bebaidtes, neo-
2 0e) 03 IS ACHILIXIIDE

Base of abdomen without lateral processes; body usually flattened,
the wing membranes overlapping. (Achilus, Agandécca, Ca-
tonia, Elidéptera, Favéntia) . ................ ACHILID&E

Hind tibize with a strong, movable spur at the apex; fore wings
without costal area; ovipositor well developed; often brachyp-
terous. (Délphax, Libarnia (Fig. 170), Perkinsiélla (P.
saccharicida, Sugarcane hopper), Pissondtus, Stenécranus).

DELPHACIDAE

Hind tibiee without apical movable spur............ .33

Head prolonged in front, sometimes greatly $0, or 1f not the front
bears two or three caring, or the tegule are absent and the
claval suture obscure; no median ocellus. (Dictyéphara, Clady-
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pha, Dichéptera, Orgamara, Orgérius, Scolops (Figs. 197,
198)) . ot DICTYOPHARIDAE
Head not prolonged in front, or only moderately so, the front
with only a median carina, in addition to the lateral margins;
tegulze present; median ocellus often present. (Cixius (Fig.
172), Bothri6cera, Koroana, Myndus, Olidrus). cixiip &
Second joint of hind tarsi with a spine on each side; claval vein
nearly always extending to and ending in the apex of the
ClAVUS « et e et e e e e 35
Second joint of hind tarsus small, without spines........... 39
Mesonotum with the hind angles marked off by a groove or fine
line; fore wings with the costal area absent, or very small and
without crossveins, or with crossveins; basal joint of hind tarsi
usually long, rarely padded below. (Troplduchus, _Alcéstis,
Mondpsis, Tambinia, Neurdometa) . . TROPIDUCHIDZE
Mesonotum with the hind angles not marked off by a groove or
line; first joint of hind tarsus usually short or very short. .. .36
Fore wings with a crossveined costal area; without granules on
the clavus; clypeus nearly always with lateral carinz. (Nogo-
dma.) e ... . NOGODINIDE
Fore Wlngs Wlthout a crossvelned costal area, or if with such the
clavus is granulate or the clypeus is without lateral carinee. .37
Clavus not granulate; base of costa not strongly curved. .. ... 38
Fore wings with a crossveined costal area and with the clavus
granulate, or the base of the costa strongly curved. (Flata,
Cerynia, Flatdides, Nephésa, Ormenis (Fig. 203), Phintia,
2% 0 ) P FLATIDAE
Fore wings large, held steeply against the sides of the body; head
about as wide as thorax; pronotum with hind edge slightly
roundly emarginate, sometimes straight; mesonotum large,
long; hind tibize without spines; ovipositor incomplete. (Acan-
alonia (= Amphiscépa) (Figs. 193, 199), Chloréchara). (AM-
PHISCEPIDE) ........ccveeen... ACANALONIIDE
Fore wings generally smaller, in Caliscelinse very short, or very -
narrow, parchment-like; head usually as wide as thorax or
wider; pronotum with hind margin straight, sometimes slightly
concave or convex; mesonotum short, not more than twice the
length of the pronotum, with a transverse ridge parallel to the
pronotal suture dividing it into two parts of differing sculptur-
ing, the anterior covered by the pronotum; hind tibize spined;
claval suture present (Issinee) or absent and fore wings thick,
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convex, and venation obscured (Hemispheriinz). (Brucho-
moérpha, Aphelénema (Fig. 194), Caliscelis, Hemisphe-
rius, Issus) ... ... ISSID®E
39. Fore wings wide on apical margin, steeply held against the sides
of the body, with a crossveined costal area; clavus long; head as
wide or nearly as wide as the thorax; hind trochanter directed
downward; first joint of hind tarsi at least moderately short.
(Ricania, Armaicia, Euricinia, Privésa) ... .. RICANIID &
Fore wings not sowideon the apical margin and not held so steeply,
or the head is distinctly narrower than the thorax; clavus
shorter; hind trochanter directed backward; first joint of hind
tarsi at least moderately long. .. ....... ... 0L 40
40. Front wider than long, the sides angulate; clypeus without lateral
carine and front without longitudinal carinz or with only a
very obscure one. (Burfbrachys, Messéna, Platybrachys,
Théssitus) ............. P EURYBRACHIDE
Front rarely as wide as long and often without angular margins,
nearly always with one or three longitudinal carinz. (Léphops,
indomal.; Pyrilla (Fig. 201), malay.; Elasméscelis, ethiop.,
indomal.; Kasserdta, indoaustr.) ... ......... LOPHOPIDE
41. Tarsi two-jointed, the basal joint sometimes reduced, the outer
joint with two claws; wings, when present, four in number, with
few veins, at rest usually held in a sloping position over the ab-
domen; sutures between body segments distinct; mouthparts
usually well developed in both sexes, labium usually long. . .42
Tarsi one-jointed (in some Monoplebide and in the male cochineal
insect there is an additional minute basal joint) and with a
single claw; females stout-bodied, always wingless, often with-
out legs so that they rarely move after maturity, remaining
sessile on the host plant, rarely without mouthparts; males
delicate, usually with mesothoracic wings alone developed,
which are gauzy and almost veinless and lie flat, overlapping
on the abdomen when at rest; antennz of female absent or with
as many as eleven joints, of male with ten to twenty-five joints;
body of female and nymphal males scale-like, gall-like, or cov-
ered with waxy powder, tufts or scales, the sutures between the
segments often indistinet. (Superfamily COCCOIDEA) . .. 47
42, Non-jumping insects, legs long and slender; both pairs of wings
membranous or opaque whitish; antenns three- tosix-jointed. 43
Jumping insects, the femora thickened; antenne long, five to ten-
jointed, usually ten-jointed, the last joint with two fine apical
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bristles; fore wings somewhat thicker, often more or less leath-
ery; pad between the tarsal claws (empodium) present, bilobed.
Jumping plant-lice. (PSYLLIDAE) .......... CHERMID A

R
S,
N\

212 \

Figs. 204-216. Homoptera
204. Freysiula, head (Crawford) Chermide.
205. Trioza, head (Crawford) Chermide.
206. Carsidara, fore wing (Crawford) Chermidz.
207. Paurocephala, head (Crawford) Chermidse.
208. Trioza (Peterson) Chermidz.
209. Udamoscelis, fore wing (Quaintance and Baker) Aleyrodide.
210. Aleurodicus, wing (Quaintance and Baker) Aleyrodidze.
211. Aleurocanthus, wing (Quaintance and Baker) Aleyrodidze.
212. Trioza, wings (Patch) Chermide.
213. Pachypsylla, wings (Patch) Chermidee.
214. Ceriacremum, fore wing (Crawford) Chermide.
215. Aleyrodes, fore wing (Quaintance and Baker) Aleyrodidze.
216. Pachypsylla, head (Crawford) Chermidee.

a. Head deeply cleft, with the antenne attached to the truncate an-
terior ends on each side of the cleft (Fig. 204); cheeks seldom
produced into conical processes; media not dichotomously
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forked (Fig. 206); hind tibize often without a spur at base.
Indomalayan and neotropical. (Carsidara, Epicarsa, Nesiope,
Rhinops§lla) . . CARSIDARINZE
Head of a dlﬂ’erent form it apparently cleft this is due to the
genal cones, which do not bear the antennze. . .b

. Front not covered by the genz (Fig. 207), which are not produced

into conical processes (except Calophya); anterior ocellus at
the upper extremity of the front..
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