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AUTHOR'’S PREFACE

Nearly thirty years ago Professor Ray-
mond Moore, then editor of the Treatise on
Invertebrate Paleontology, invited me to pre-
pare the volume on the Hexapoda. Following
considerable correspondence with him, I
decided to undertake that assignment,
although no definite date was set for its com-
pletion. My start on the project was slow,
mainly because I was shorcly asked to serve
in several administrative positions at Har-
vard University, in addition to my regular
reaching schedule. Not until 1974, when I
became professor emeritus, was | able to
Jevote full time to the preparation of the
volume. At that time previously submitted
manuscript was revised, and the first drafe of
the manuscript was sent to the editorial office
of the Treatise in 1982. It was decided to
set the end of 1983 as the terminal date for
literature citations, since there had been an
unusual amount of literature on fossil insects
published during the preceding twenty years

(1963 to 1983), and since a large part of
that was in Russian and needed to be trans-
lated. In this connection I should mention
that a bibliography of fossil insects, covering
the years 1980 to 1990, is now in preparation
by E. A. Jarzembowski and A. J. Ross (Booth
Museum, Brighton, U. K.) and will be pub-
lished in 1992 in The Fossil Record (eds.,
M. J. Benton & M. A. Whyte, Chapman &
Hall, London).
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SYSTEMATIC DESCRIPTIONS OF THE
SUPERCLASS HEXAPODA

Superclass HEXAPODA
Latreille, 1825

{Hexapoda Latrenir, 1825, p. 328}

Six-legged, tracheate arthropods, with
thorax more or less demarcated from abdo-
men; head typically with 1 pair of antennae,
and with mandibles, maxillae, and a labium;
thorax usually strongly sclerotized, the coxa-
body mechanisms diverse; abdomen wich
from 6 to 11 segments. Species mainly ter-
restrial, but some secondarily aquatic. Repro-
duction and life histories very diverse. Dev.—
Holo.

The status of this group as a taxon is uncer-
tain. MaNTON (19692, 1977, 1979), follow-
ing her extensive investigations on functional
morphology of the arthropods, was con-
vinced that the classes she included in the
Hexapoda were mote akin to one another
than to any other arthropod classes. At the
same time, however, she was also convinced
that there could not have been any one type
of ancestral hexapod capable of giving rise
to the existing hexapod classes. Although in
recent years an unprecedented amount of lic-
erature has been published on arthropod evo-
lution (see Scupper, 1973; BoubprEeaux,
1979; Gueta, 1979; Hennig, 1981), the
relationships of the classes of Hexapoda seem
as obscure as ever. In all probability this
situation will not improve until we have a
truly extensive record of the terrestrial
arthropods in Lower Carboniferous (Missis-
sippian) and Devonian strata. The four or
five existing classes of six-legged arthropods
have had a long history, apparently extend-
ing that far back; but as the present record
stands only one species of hexapod is known
earlier than the Late Carboniferous—Rby-
niella praecursor, a collembolon from the
Devonian of Scotland (see Fig. 2). Numerous
fragments of other arthropods have been
found in freshwater deposits of the Devo-
nian, but for the most part they cannot be

associated with any of the existing hexapod
classes. It seems likely chat the diversity of
the wingless, noninsect hexapods during the
Devonian was far greater than thac repre-
sented by the few classes now in existence.

In the present treatment of the Hexapoda,
I follow the classification proposed by
ManTtoN (1969a) in the Introduction to the
Arthropoda in this series of volumes, except
that the Thysanufta (sens# lazo) are here
included within the Insecta, as orders
Archaeognatha and Zygentoma, instead of
being separated into a distinct class.

Class and Order COLLEMBOLA
Lubbock, 1871

{Collembola Lussoix, 1871, p. 299]

Mostly very small hexapods, body usually
covered with hairs or, more rarely, with scales;
head prognachous, with mandibulate, entog-
nathous mouthparts; mandibles slender;
maxillae and labium much reduced; anten-
nae typically with 4 segments, the first 3 wicth
intrinsic muscles; eyes consisting of a few
ommatidia on each side of head, or entirely
absent. Thorax diversely formed, pronotum
usually much reduced; in some species, tho-
rax fused with abdomen, the segmentation
being obsolescent; legs lacking a distinct tar-
sal segment. Abdomen with only 6 segments,
the first bearing a ventral, tubular, adhesive
organ (collophore); fourth segment bearing
a jumping organ (furcula), which at rest folds
back under abdomen. Sperm transfer indi-
rect, as in members of the Diplura. Adules
and young occurring mostly in decaying veg-
etation; a few on foliage. Dev.—Holo.

This is a relatively small order of about
2,000 widely distributed species. Presum-
ably because of their small size, Collembola
are rarely preserved as fossils except in amber.
All of the Baltic amber (Oligocene) species
appear to belong to recent genera
(HanpscHiN, 1926a), but the only known
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the front area of the head; the median ocellus
lies near the center of the frons, and the other
ewo are positioned slightly more dorsally.

THORAX

The three thoracic segments, termed the
prothorax, mesothorax, and metathorax, are
very similar in the primitively wingless insects
(subclass Apterygota), but in most of the
winged species (subclass Prerygota) there is
a marked differentiation. The prothorax,
which bears no functional wings, is much
smaller than the mesothorax and the meta-
thorax. The two latter segments may be dif-
ferent from each other, depending on the
relative sizes of their wings. Such insects as
the Diptera, in which hind wings are greatly
reduced, have a small metathorax. On the
other hand, the metathorax of the Coleoptera
and Dermaptera, in which the hind wings
are the main organs of flight, is much larger
than the mesothorax.

The legs typically consist of 5 segments:
coxa, the basal segment, followed by the tro-
chanter, femur, tibia, and rarsus. The coxa
and trochancer are usually very short, but the
other segments are diversely modified. The
basic function of the legs was presumably
walking (gressorial) or running (cursorial).
One or more pairs of the legs are often mod-
ified for special functions, such as jumping,
swimming, burrowing, or seizing prey. The
tarsus is typically further subdivided into 5
segments, the last of which is the pretarsus,
usually consisting of a pair of claws.

The wings are the most notable structures
of the insects. They develop laterally on the
meso- and metathoracic segments in the
immature stages (nymphs or larvae) as
expansions of the integument and resemble
flat pouches with an upper and lower layer
(HoLpsworTH, 1940, 1941, 1942). Spaces
(lacunae) containing blood are formed in the
wing pads, and the integument near the lacu-
nae produces the veins. In the final stages of
development, as the adult insect emerges, the
wings are inflated by increased blood pressure
in the veins, the cuticle hardens, and the

wings become functional in a surprisingly
short time.

The venational patterns of the wings are
of much importance in the systematics of
most orders of insects, especially in the study
of fossil insects, since the cuticle of the wings
is usually much better preserved than the soft
parts of the insects’ bodies. Early actempts
to use the venation in systematics were unsuc-
cessful, mainly because there was no gener-
ally accepted concept of the evolution and
homology of the veins in the several orders.
(See, for example, the Principles of Zoology,
by Louis Acassiz and A. A. Gourp, 1871,
second edition, p. 237~239.) Hacen (1870)
tried in a preliminary way to homologize the
wing veins of insects, but REDTENBACHER
(1886) followed with the most significant
contribution to the subject. He recognized
six main veins, termed the costa, subcosta,
radius, media, cubitus, and anal vein, a ter-
minology that is still used. He based his
homologies in part on the topographic posi-
tions of the veins, having noted rhat some
of the veins were on ridges (convex) and
others in depressions (concave). In 1895,
Comstock and NeepHaM began their studies
of wing venation, using REDTENBACHER's ter-
minology for the main veins (Comstock,
1918). Their homology of the veins, how-
ever, was based on the assumption that the
venational pattern was determined by the
tracheal pattern in the developing wing pads,
and this led to some erroneous conclusions
(Comstock & NEeepHaM, 1898-1899).
Actually, as later shown by HoipsworTH
(1940, 1941), Henke (1951), and Leston
(1962), the tracheae do not enter the wing
pads until the lacunae have already deter-
mined the positions of the veins.

In 1922, Lameere, while studying the Car-
boniferous insects from Commentry, France,
was impressed by the alternate convexity and
concavity of the main wing veins, and he was
convinced that Comstock and Neepnam had
included two distinct veins in their media
and two in their cubitus, one of each being
convex and the other concave. He accord-
ingly termed the convex media the anterior
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Fore wing of Stemodictya sp., Palaeodictyoptera, Upper Carboniferous of France (Carpenter,

new).

media (MA) and the concave media the pos-
terior media (MP). Similarly, he termed the
convex cubitus the anterior cubitus (CUA)
and the concave cubitus the posterior cubitus
(CUP). His studies led a large number of
entomologists interested in insect evolution
to their own investigations of venation, which
ultimately fully supported Lameere’s conclu-
sions (TiLLyarp, 1923d; MarTyNnOV, 1924a;
SpieTH, 1932; HotoswortH, 1940, 1941),
Among such primitive prerygotes as the
Ephemeroptera, the convex veins are formed
on the dorsal membrane of the wing pouch,
and the concave veins on the ventral mem-
brane. Among more specialized insects, at
least mosc of the cuticular material forming
the convex veins is produced on the dorsal
layer, and most of that of the concave veins
on the ventral layer. This results in the alter-
nation of the convex and concave veins when
the two layers are fused rogether.

The venational interpretation and termi-
nology advocated by Woorron (1979) are
followed here: costa (C, convex), subcosta
(SC, concave), radius (R, convex), radial sec-
tor (RS, concave), anterior media (MA, con-

1A+

vex), posterior media (MP, concave), anterior
cubitus (CUA, convex), posterior cubitus
(CUP, concave), anal vein (1A, convex) (Figs.
4 and 5). Thickened wings, such as tegmina
and elytra, tend to lose the convexity or con-
cavity of the media veins. If both veins of
the median system are flac, chey are simply
designated as the media (M). In addition to
these main longitudinal veins, there are often
many small veins, such as crossveins, that
occur in various parts of the wings, especially
the anterior areas; but these are not pare of
the system of main longitudinal veins dis-
cussed above (Fig. 0).

In many insects the hind wings have been
secondarily lost, as in the Diptera, or much
reduced, as in many Hymenoptera. In some
others, the fore wings have been lost, the
hind wings being much enlarged, as in the
Strepsiptera. In two orders, Siphonaptera and
Grylloblattodea, all existing species have lost
their wings, and it is noteworthy thar at least
some secondarily wingless species occur in all
existing orders of insects except the Ephem-
eroptera and the Odonata, both of which are
members of cthe Palaeoptera.

PA
cup- CUA+ M

Fig. 5. Fore wing of Psilothorax sp., Megasecoptera, Upper Carboniferous of France (Carpenter, 1951),
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Fic. 6. Fore wing of Liometopum sp., Protorthoptera, Permian of Kansas (Carpenter, 1950).

ABDOMEN

Evidence from embryos indicates that the
primitive insects had 11 abdominal seg-
ments, but in most existing species the 3
cerminal segments are commonly much
reduced or modified. In some insects, the
eleventh segment is represented by a pair of
segmented appendages, the cerci, which are
very prominent in some orders, as in Ephem-
eroptera, but much reduced in most others.
In a very few species (some Apterygota and
Ephemeroptera) a median process or style
also arises from the eleventh segment. The
female abdomen typically has three pairs of
unsegmented processes arising from the eighth
and ninth segments and forming an ovipos-
itor. The male abdomen has a pair of clasp-
ers, apparently arising from the ninth seg-
ment and used for holding the female during

mating.

REPRODUCTION AND
DEVELOPMENT

Among the most primitive of the living
insects, the order Archaeognatha of the sub-
class Apterygota, the transfer of sperm to the
female is indirect, the sperm being deposited
in droplets, usually on the ground. These are
picked up by the females and inserted into
their genital tracts. In all ocher existing insects
the sperm is transferred directly into the
female tract, usually after a specific pattern
of courtship behavior. The eggs are deposited
in environments appropriate for the species
concerned, as in soil, on foliage, in water, or,

in the case of parasitic species, on the bodies
of host species. Parthenogenesis does occur
in several orders. In some of these che unfer-
tilized eggs produce males, as in certain
Hymenoptera and Hemiptera (Homoptera),
the cycle of parthenogenesis and normal mat-
ing being involved with their social behavior
(ALExaNDER, 1964; ENGLEMANN, 1970).

The postembryonic development of insects
is characterized by a series of cuticular molts.
The newly hatched young of the Apterygora
closely resemble the adules, except in size,
but they molt many times, even after the
adult stage has been attained (DeLany, 1961).
The immature stages of the Pterygota differ,
at least in form, from the adults, and in most
species they are strikingly different (Fig. 7).

The great majority of insects are terrestrial
in their immature stages, but aquatic species
occur in several orders, such as Diptera, Cole-
optera, Hemiptera, and all species are aquatic
in a few orders, such as Ephemeroptera, Odo-
nata, Trichoptera, and Perlaria. The food of
immature forms is very diverse; in some it is
similar to that of the adults, but in most
species it is very different.

ORIGIN OF INSECTS

Although more than two hundred research
papers have been published on this subjec,
there is still no convincing evidence regarding
the ancestral stock that produced the insects.
Tiecs and ManTon (1958) have provided a
very useful discussion of the subject, and
ManTON (1969a, 1969b, 1977, 1979) has

summarized her conclusions, after many years
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of research, on the evolution of the Arthropo-
da, including the insects. The present account
is a brief synopsis of the diverse views of
zoologists and entomologists on the subject.

The most unlikely theories are those of
WartoN (1927) and HanpuirscH (1908a).
WarLron was of the opinion that the insects
had evolved from the polychete annelids, and
Hanpurscs proposed that the prerygotes
wete directly evolved from the trilobites, the
apterygotes having subsequently developed
from che prerygotes. MULLER (1864), HaNSEN
(1893), and CarepenTer (1903, 1905)
believed that che insects arose from the larvae
of decapod crustaceans; and CraMpTON
(1920, 1938) was convinced that they were
descended from adult Crustacea allied to the
Syncarida. TiiLyarp (1930) was of the opin-
ion, from his own research, that they were
derived from the Collembola, through the
Protura. Packarp (1873), Imms (1936),
SNopGRAss (1952, 1958), WiLLe (1960), and
Suarov (1966b) favored the Symphyla as
the ancestors of all the hexapods, including
the inseces, whereas MantoN (1979) con-
cluded that the Hexapoda and Symphyla
could not have shared an immediate, com-
mon ancestor, and chat the present myriopod
and insect faunas represent the isolated des-
cendents of a once widespread, early radia-
tion of terrestrial archropods. Unfortunately,
the present geological record of the insects is
no help in this connection, since the earliest
insects now known (Late Carboniferous) are
true insects, belonging to the subclasses
Apterygota and Pterygota.

EVOLUTION OF INSECTA

The present concept of the evolution of
insects after the appearance of the Apterygota
recognizes two major events: the develop-
ment of wings and the acquisition of a com-
plicated metamorphosis during the imma-
fure stages.

The literature on the origin of wings is
nearly as extensive as that on the origin of
the insects. The several theories have been
proposed and discussed by WicGLEsworTH

and others (1963), WicGLesworRTH (1963,
1973, 1976), Wootron (1976), Kuka-
Lova-Peck, (1978, 1983) and RasniTsyn
(1981). Although there are obvious differ-
ences in opinions, the theory generally
accepted assumes that the wings were derived
from small meso- and metathoracic, para-
notal lobes, which may have originally func-
toned as sex attractants (ALEXANDER &
Brown, 1963), as thermoregulators
(Doucras, 1980), or as stationary aids in
aerial migrations of small insects (RasniTsyn,
1981). There is some experimental evidence
that such lobes, even without muscular
movements, could have had selective survival
value. Once formed, the lobes could have
been modified to wings. Unfortunately, the
geological record of the insects provides no
actual record of the evolution of wings,
although some species of Paleozoic orders,
such as the Palaeodictyoptera, Protorthop-
tera, and Ephemeroptera, had small protho-
racic lobes similar to those postulated above
on the meso- and metathoracic segments.
Whatever their origin, the development of
wings, which obviously occurred before the
beginning of the Late Carboniferous, must
be regarded as the most significant event in
the evolution of the insects, which so far as
we know, were the first animals to develop
organs of flight. They provided a unique
means of dispersal and of escape from pred-
ators. It is not surprising that the winged
insects, comprising the subclass Prerygota,
have been the predominate insects since the
beginning of the Late Carboniferous, at least.
From their first appearance in the Car-
boniferous, the pterygotes have included two
groups of orders, which MarTynov (1924)
designated the infraclasses Palaeoprera and
Neoptera. The first of these includes species
that have a somewhat limited articulation of
the wings with the thorax, with the result
that they are unable to fold their wings back
over the abdomen ac rest. The evolutionary
significance of this was first noted by
WoopwortH (1907) and was much later
extensively discussed by Martynov (1924,
1925e, 1938b), Crampron (1924), and

L ————




12 Hexapoda

APTERYGOTA
Archaeognatha
Zygentoma

PTERYGOTA

Palaeoptera
Ephemeroptera
' Palaeodictyoptera
Megasecoptera
Diaphanopterodea
Protodonata
Odonata
Neoptera
Exopterygota
Perlaria
Protorthoptera
Blattaria
Isoptera
Manteodea
Protelytroptera
Dermaptera
Orthoptera
Grylloblattodea —
Titanoptera —
Phasmatodea
Embioptera
Psocoptera
Zoraptera
Mallophaga
Anoplura
Caloneurodea
Miomoptera
Thysanoptera
Hemiptera
Endopterygota
Coleoptera
Strepsiptera
Neuroptera
Glosselytrodea
Trichoptera
Lepidoptera
Mecoptera
Siphonaptera
Diptera
Hymenoptera

[1]

FiG. 9. Geological ranges of orders of insecrs (Carpenter, new).

—’

Introduction to the Insects 1

knowledge of the geological history of the
class is actually very limited. This is apparent
from the analysis by Muirer & CampsEeLL
(1954) of the relative numbers of known
species, both existing and extinct, in all ani-
mal phyla, and the percentage of those known
as fossils (Fig. 8). For most existing phyla,
at least 35 percent of the total species known
arc extinct. For the insects, however, the
number of extinct species in the record is
only one percent. Since most of insects are
terrestrial, they are ordinarily preserved as
fossils only under special environmental con-
ditions.

At this time, insects are unknown in
deposits older than the Upper Carboniferous,
buc the presence of eleven orders in those
rocks, including representatives of the Apter-
ygota, Palaeoptera, and Neoprera as well as
of four existing orders, indicates that the class
existed at least in the Lower Carboniferous
and possibly in the Devonian (Fig. 9). Apart
from the Carboniferous, the least known of
the extinct insect faunas is that of the Cre-
taceous, a very long and unusually important
period in the history of the existing insect
families. The Tertiary fossils are the most
numerous, bur their generic and even family
identifications, as recorded, are not always
reliable. Many of them were named a century
or more ago and placed into existing genera,
long before the current concepes of those gen-
cra were reached. Restudy of the early type
collections by specialists in the families con-
cerned is probably the most urgent need in
paleoentomology. There are also many dif-
ferences of opinion about the systematic posi-
tions of some of the extinct genera, especially
those based on fragmented specimens. Re-
study of additional material is essential, and,
until more is known about them, such genera
are best assigned to the category of family
Uncertain.

In citing the geological ranges of the Ceno-
z0ic genera, I have recorded the names of the
series, but for the Mesozoic and Paleozoic
genera, | have intentionally omicted the series.
In many cases the precise ages of the insect
deposits within those systems are not defi-

nitely known. The one exception o this po
icy is my use of the series term Upper Car
boniferous; this is done because there is ;
present no record of insccrs in the Lowe
Carboniferous. The precise ages of some «
the insect-bearing ambers, mostly Tertiar
are not certain. In general I have followe
the ages cited by Buriricr and Wiaris
(1983). In referring to the inseces in the Bal
tic amber, I have used the term *‘Balric,” «
is usually done, withour specifying the se
eral countries in western Europe in which ch
resin occurs.

The number of existing orders of insect
currently recognized by entomologists varic
considerably, although the range is usuall
between twenty-five and thirty. In the pres
ent account | recognize twenty-eighe, all bu
four (Grylloblattodea, Zoraprera, Malloph
aga, Anoplura) being represented in the fossi
record. In contrase, fifty-five excinct order
have been named, most of them from th
Carboniferous and Permian. The majority
these extinct orders, however, were based or
small fragments or otherwise poorly pre
served specimens that have subsequencly beer
placed in other orders or in the category o
order unknown. In this treatise I recogniz
ten extinct orders as valid (Table 1). Addi
tional extinct orders will almost certainb
become known as new collections of fossil
are studied.

The relationships of the existing order
have been extensively discussed in the licer
ature. In the past there have been many dif
ferences of opinion but in recent years th
main lines of insect evolution, discusscc
above, have been generally accepred; and it
most respects the more detailed concepe o
the phylogeny of existing orders proposed by
Kristensen (1981) has been widely adopte
(Fig. 10). Although the phylogeny of the
endopterygote orders is apparently clear, tha
of the more primitive exopterygotes remains
uncertain. The relationships of most of th
ten extinct orders seemn obvious. Four of thesc
are palaeopterous, five exopterygorte, and on
endopterygote. Their relationships are dis-
cussed below in detail.




Tasie L. Extinct Orders of Insects. Chronological list of extinct orders of insects recorded
in the literature. The ordinal names printed in boldface are accepted as valid in this pub-
lication; the rest are included in other orders or as indicated.
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. Palaeodictyoptera GoLpenserc, 1877
. Megasecoptera BRONGNIART, 1885a

Protodonata BRoNGNiART, 1893

- Palaeohemiptera Hanpuirsch, 1904b (Hemiptera)

- Protoblattoidea Hanouimsch, 1906a (Protorchoprera)

- Hadentomoidea Hanburscn, 1906a (Protorchoptera)

- Mixotermitoidea HanpurscH, 1906a (Neoptera uncertain)
- Reculoidea HanoLirscH, 1906b (Protorthoptera)

- Hapalopteroidea Hanpuirsch, 19062 (Protorthoptera)

- Protephemeroidea Hanouirscn, 1906b (Ephemeroptera)

- Protohemiptera HanorirscH, 1906b (Palaeodictyoptera)

. Protorthoptera HanpuirscH, 1906a

- Sypharopreroidea HanpLirsch, 1911 (Palacoptera uncertain)
- Protomecoprera Titivarn, 1917a (Neoptera uncertain)

- Paratrichoprera Titivarp, 1919a (Mecoptera)

. Paramecoprera Tutvarp, 1919b (Mecoptera)

. Synarmogoidea HanpuLiRsCH, 1919b (Palaeodictyoprera)

. Diaphanopterodea HanbpLirscH, 1919b

. Aeroplanoptera TrLvarp, 1923b (Phasmatodea)

. Protohymenoptera Tuiyarp, 1924a (Megasecoptera)

. Protocoleoptera TitLyarp, 1924b (Protelytroptera)

. Miomoptera Maxtvnov, 1927d

. Protoperlaria TiLvarn, 1928b (Protorthoptera)

- Pruvostitoptera M. D. Zatessky, 1928b (Orthoptera)

. Permodonata G. M. Zatessky, 1931 (Odonata)

. Protelytroptera TiLyarp, 1931

. Archodonata MarTYNOV, 1932 (Palaeodictyoprera)

. Meganisoptera MarTynov, 1932 (Protodonara)

. Hemipsocoptera Zatessky, 1937e (Hemiptera)

. Caloneurodea HanbLirsch, 1937

- Cnemidolestoidea Hanbuirsch, 1937 (Protorthoptera)

. Strephocladodea Martynov, 1938b (Procorthoprera)

- Paraplecoptera MarTynov, 1938b (Protorthoprera)

. Glosselytrodea Martynov, 1938¢

. Protocicadida Hauer, 1941 (Palacodictyoptera, Protorthoptera)
- Protofulgorida Haurr, 1941 (Protorthoptera, Blatraria)

. Archaehymenoptera Hauer, 1941 (Palacodictyoptera)

. Palaeohymenoptera Hauet, 1941 (Diaphanopterodea)

. Perielytrodea Zavgssky, 1943 (Neoptera uncertain)

. Anisaxta Forsgs, 1943 (Palacodictyoptera)

. Permodictyoptera Zatkssky, 1944a (Palaeoprera uncertain)
. Aphelophlebia Pikrce, 1945 (Ephemeroptera)

- Hemiodonata Zaiessky, 1946a (Palaeodictyoprera)

. Breyerida Hauet, 1949 (Palaeodictyoptera)

- Eopalaeodictyoptera Laurentiaux, 1952a (Palaeodictyoptera)
- Syntonopterodea Laurentiaux, 1953 (Palacodictyoptera)

- Permoneurodea LaurenTiaux, 1953 (Palaeoptera uncertain)
. Paracoleoptera LaurenTiaux, 1953 (Neoptera uncertain)

- Eubleptidodea Laurentiaux, 1953 (Palaeodictyoptera)

. Campylopterodea RounenDoRF, 19622 (Palacoptera uncertain)
. Titanoptera SHarov, 1968

. Dictyoneurida Roupenporr, 1977 (Palaeodictyoptera)

- Permothemistida SiniTsHenkova, 1980a (Palaeodictyoptera)
. Hypoperlida Rasnitsyn, 1980f (Neoptera uncertain)

. Blattinopsetda Rasnitsyn, 1980f (Neoptera uncerrain)
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f existing orders of insects. Higher categories: Apterygota; Prerygota; Palacoprera,
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noptera (Hy); Trichoptera (Tr); Lepidoptera (Le); Mecopxera (Mc); Siphonaptera (Si); Diptera (Di)

(adapted from Kristensen, 1981).

Subclass APTERYGOTA
Brauer, 1885

[Apterygota Brauvex, 1885, p. 290}

Primitively wingless inseces. Antennae
usually well developed; mouthparts mandib-
ulate; thoracic segments not united, similar
in size and form; ventral styli commonly pres-
ent on abdominal segments 2 through 9; cerci
prominent, typically very long, rarely reduced
or absent; median caudal process usually well
developed. Reproduction indirect. Ecdysis
and molting occurring throughout life. U.
Carb—~Holo.

Order ARCHAEOGNATHA
Borner, 1904

{Archacognatha Bounen, 1904, p. 523)

Body cylindrical, with a covering of hairs,
scales, or both; head usually hypognathous;
compound eyes large; mandibles with a sin-
gle articulation; antennae filiform, usually
long and multisegmented, rarely short; max-
illary palpi long to very long, with 7 segments

in the Machiloidea (and probably in the
Monura); thorax strongly arched dorsally;
tarsi with from 1 to 3 segments; abdomen
with 11 segments, the last bearing a median
caudal process (appendix dorsalis) and in the
Machiloidea bearing a pair of cerci, usually
somewhat shorter than median caudal pro-
cess; eighth and ninth abdominal segments
of females each with a pair of prominent
gonopophyses, combining to form an ovi-
positor; abdominal segments 2 through 9
with ventral styli. Reproduction indirect,
sperm deposited on substrate (often in a sper-
matophore) by male and then gathered by
female, with transference to her spermatheca.
Postembryonic development involving only
minor external changes; sexual macurity
reached after about 10 molts, but ecdyses
continuing throughout life, the number of
molts often reaching 60.

Nocturnal insects, feeding mainly on algae
and vegetable debris, they are fast runners
and they can also jump by a downward flex-
ing of the abdomen. U. Carb.—Holo.
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OD]. Similar to Austrothrips (recent), burt eyes
very large, protruding, and consisting of many
facets. UsiNGER, 1942; Priesner, 1949. Oligo.,
Europe (Baldic).

Proleeuwenia PriEsNEr, 1924, p. 148 [*P. succini,
OD]. Wings reduced (female); similar to Idio-
thrips (recent), but antennae with 8 segments.
Usincer, 1942; Priesner, 1949. Ofigo., Europe
(Baltic).

Schlechtendalia Bagnatt, 1929, p. 96 {*S. Jongi-
tubus, OD). Similar to Phlaeothrips, but tenth
abdominal segment substantially longer than
head; fifth antennal segment with a projection;
wing bristles blunt. Priesner, 1949. Oligo.,
Europe (Baltic).

Symphyothrips Hoob & Wittiams, 1915, p. 131,
PriesNEr, 1924, 1949, Oligo., Europe (Baltic)-
Holo.

Treherniella WaTson, 1923, p. 81. Prizsner, 1930,
1949. Oligo., Europe (Baltic)-Holo.

Suborder UNCERTAIN

The genus described below, apparently
belonging to the order Thysanopeera, is too
poorly known to permit assignment to sub-
orders.

Family LIASSOTHRIPIDAE
Priesner, 1949

[Liassochripidae Priksner, 1949, p. 34} [=Mesochripidae
Martvnov, 1927b, p. 768]

Antennae thin, with at least 7 segments;
head narrow; anterior femora very broad,
wings unknown. Jur.

Liassothrips PRIESNER, 1949, p. 34, nom. subst. pro
Mesothrips MarTYnOv, 1927b, p. 768, non Zin-
MERMANN, 1900 [*Mesothrips crassipes MARTYNOV,
1927b, p. 768; OD}. Liule-known thysanop-
teron; abdomen apparently constricted basally.
Jur., USSR (Kazakh). Fic. 133,3. *L. cras-
sipes (MarTYNOV); body, X16 (Marctynov,
1927b).

HEMIPTEROID
EXOPTERYGOTES

Order HEMIPTERA Linne, 1758

H. rera Linng, 1798, p. 434) [FHemipsocoptera Zasessky,
‘ “{"}‘;PN p. 51; Palacohemiprera Hanouwaen, 1904b, p. 2}

Exopterygote Neoptera, mostly small to
very small, with much morphological diver-
sity. Head opisthognathous or prognathous;
compound eyes usually present but diverse

in size; two ocelli commonly present, rarely
three or none; antennae typically with five
segments or less, rarely with as many as ten;
mouthparts hauscellate, consisting of two
pairs of maxillary stylets in 2 segmented, ros-
trate labium. Pronotum of moderate size,
often diversely modified; meso- and merta-
thorax well developed. Legs usually curso-
rial, but forelegs of some genera raptorial,
vestigial, or absent; tarsi commonly with three
segments, rarely with two or one. Wings usu-
ally present, but very different in the two
suborders. Wing venation quite generalized
in primitive forms but much reduced in most
families; fore wings of suborder Homoptera
usually of uniform texture, those of suborder
Heteroptera partly membranous and parely
coriaceous. Abdomen well developed; ovi-
positor usually present. Nymphs resembling
adules in basic body structure. Perm.—Holo.

This is the largest of the exopterygote
orders, and it has apparently been a major
order at least since the Triassic. All available
evidence suggests that the Hemiptera are most
closely related to the Psocoptera, which were
well represented in the Permian. The order
Hemiptera has traditionally been divided into
two suborders, Homoptera and Heteroptera,
the members of both groups having the same
distinctive, haustellate mouthpares. Both
suborders are also represented in the Permi-
an, but the Homoptera have by far the more
extensive record in that period.

The wings provide the best means of dis-
tinguishing the members of the two subor-
ders. The homologies of the main veins are
clear throughout both suborders, even in those
in which the venation is much reduced. How-
ever, there has been much convergence in the
reduction process. In part because of this, the
family and generic classifications of the
Hemiptera, especially of the Homoptera, have
been based mainly on body features, such as
the detailed structure of the rostrum, number
and size of ocelli, tarsal segmentation, and
integumentary details. Since fossils do not
usually show such structures, the family posi-
tion of many of the extinct genera is uncer-
tain.
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Fic. 134. Hemiptera; wing structure of the sub-
order Heteroptera. 1. Nazara sp., Pentatom-
idae. (adapted from CSIRO, 1970).——2. Mega-

coelum sp., Miridae (adapted from CSIRO, 1970).

The fore wings of the two suborders, except
for a few primitive families in each one, differ
mainly in texture. Those of the Homoptera
are usually of a uniform or nearly uniform
texture. Exceptions are found in a few prim-
itive families, such as the Palaeontinidae and
Prosbolidae, in which the fore wing is partly
divided into two areas by an irregular nodal
line (see Figs. 137,17 and 139,44). The prox-
imal area is usually more coriaceous than the
distal part. A slight break (costal break or
indentation) in the costal margin appears to
be functionally associated with che nodal line.
The anal area, commonly termed the clavus
in the Hemiptera, is usually a distinct region
of the fore wing. The fore wings of the Het-
eroptera, usually termed hemelytra, have a
more complex structure. The distal portion
of the wing is membranous, but the proximal
part is coriaceous, consisting of a large, ante-
rior, triangular section (corium) and a rela-
tively small region (clavus), separated from
the corium by the claval suture (Fig. 134,1).
These areas are diverse in form and size in
families and genera. The costal area of the
corium may be separated from the rest of it
by vein M+R, forming the embolium; and
a more distal part (cuneus) of the corium
may be separated by a costal fracture (Fig.
134,2). The hind wings of the Hemiptera

are generally more specialized than the fore
pair, often with a very different shape. Poly-
morphism of wings, including aprery, occurs
commonly in the order.

The great majority of the Hemiptera are
phytophagous, but some Heteroprera are
active predators. Immature stages have
essentially the same feeding habits as che
adults.

The geological record of the Hemiptera is
very extensive, including almost a hundred
families, two-thirds of which are Homoptera.
A surprisingly large number of entomolo-
gists, specialists on the systemarics of existing
Hemiptera, have contributed to our knowl-
edge of this fossil record and of the phylogeny
of the order. There is, however, much dif-
ference of opinion among them abour che
systematic position of many of the extinct
genera.

Suborder HOMOPTERA
Leach, 1815

[Homoptera Leacu, 1815, p 124}

Fore wing of uniform texture or nearly so,
not sharply differentiated into membranous
and coriaceous areas; wings typically held
sloping over the sides of the body at rest.
Perm.—Holo.

Family DUNSTANIIDAE
Tillyard, 1916

[Dunstaniidae Tuivann in Tiivann & Doeastan, (916, p.31)

Fore wing sharply separated into tegmi-
nous basal patc and membranous distal area;
nodal break prominent; vein SC long, ter-
minating on costal margin; R and RS curved;
RS unbranched; clavus broad, triangular; 1A
and 2A long, extending to hind margin. Hind
wing little known, smaller than fore wing,
with rounded anal area. Head, compound
eyes, and pronotum relatively large. Rela-
tively large insects. Affinities uncercain, bur
apparently closely related to the Palaeontin-
idae. TiLyarp, 1918d; Becker-MiGnisova,
1949b; Evans, 1956; Becker-Migpisova &
Wootton, 1965; Riek, 1976b. Trias.

N
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Siksteliana
Fic. 135. Dunstaniidae (p. 214).

Dunstania TiLLyarp in TiLyarp & Dunstan, 1916,
p. 31 [*D. pulchra; ODY. M3 +4 not forked. RS
apparently joined to M by a short, oblique cross-
vein. [The genus has been reported from South
Africa (Riek, 1976b), but the generic position
of the species described is very uncertain.} Trias.,
Australia (Queensland). Fig. 135,1. *D.
pulchra; fore wing as preserved, X1.5 (Evans,
1956).

Dunstaniodes Becker-Migpisova & WootTon,
1965, p. 64 [*D. elongatus; OD]. Fore w?ng
elongate; costal margin of basal half ,Of wing
strongly convex. Trias., USSR (Kirghiz).
Fic. 135,3. *D. elongatas; a, fore and 4, hind
wings as preserved, X3.0 (Becker-Migdisova &
Wootton, 1965).

Dunstaniopsis Tivard, 1918d, p. 384 {*D.
triassica; OD). Little-known genus, based on
incomplete fore wing; apex apparently more
pointed than in Dunstania. Evans, 1956,
Becker-Mignisova & WooTTON, 1965, Trias.,
Australia (Queensland). _

Paradunstania Tiivarn, 1918d, p. 585 [*P. affinis;
OD]}. Little-known genus, based on fragment of
fore wing; probably a synonym of Dunitania.
Evans, 1956; Becker-Migpisova & WooTToN,

Hexapoda

1965. Trias., Australia (Queensland). FiG.
135,2. *P. affinis; fore wing as preserved, X 1.5
(Evans, 1956).

Siksteliana Becker-Migpisova & Wootrton, 1965,
p. 68 {*S. popovi; OD]. Little-known genus, based
on fore wing. Similar to Dunstaniodes, but costal
margin of basal half nearly straight. Trias., USSR
(Kirghiz). Fic. 135,4. *S. popovi; fore wing,
X3 (Becker-Migdisova & Wootton, 1965).

Family PALAEONTINIDAE
Handlirsch, 1906

{Palacontinidae Hanoumscn, 1906b, p. 618) [=Cicadomorphi-
dae Evans, 1956, p. 222}

Fore wing as in Dunstaniidae, with mem-
branous, distal part of wing broader and lon-
ger than basal, tegminous part; vein SC usu-
ally weakly developed, commonly with
branches or suggestions of branches; R and
M separating before or close to midwing; R
and RS nearly straight. Hind wing with a
prominent indentation on costal margin; M1
commonly coalesced for short interval with
RS; M with 4 branches. Head small, narrow,
pronotum wide; body generally with numer-
ous hairs. Perm.—Jur.

Palacontina Burtier, 1873, p. 126 [*P. solitica;
OD]. Little-known genus, based on fore wing.
M with 4 branches, M1+2 and M3 +4 forking
at about same level. {The genus was excluded
from Homoptera by Evans (1956) bur included
here by Becker-Migpisova (1962b) and Porov
(1980b).] Jur., England. Fic. 136,1. *P. 0o/-
itica; fore wing, X0.8 (Handlirsch, 1906b).

Asiocossus Beckgr-MiGpisova, 1962a, p. 89 [*A.
subcostalis; OD]. Little-known genus, based on
fragment of fore wing. SC free from R + M except
for very base, branched; R+M and stem of R
very short. Trias, USSR (Kirghiz). Fic.
136,3. *A. subcostalis; fore wing base, X2.5
(Becker-Migdisova, 1962b).

Cicadomorpha MarTynov, 1926b, p. 1357 {*C.
punctulata; OD). SC coalesced with R+M ac
base; area between M and CUA very broad, with-
out crossveins; CU slightly arched at base. Jur.,
USSR (Kazakh). Fig. 136,7. *C. punctu-
lata; fore wing, X1.0 (Becker-Migdisova,
1962b).

Fletcheriana Evans, 1956, p. 224 [*F. triassica;
OD}. Fore wing as in Pseudocossus, but costal
area much broader; SC lying alongside R basally;
RS arising from R remote from wing base. [The
assignment of a species from the Triassic of South
Africa (Rigk, 1976b) to this genus is very uncer-
tain.} Trias., Australia (New South Wales).

Fic. 136,2. *F. triassica; a, fote wing; b,

hind wing, X 1.0 (Evans, 1956).

sl
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Fic. 136. Palacontinidae (p. 214-216).

llacossus Becker-Micpisova, 1950, p. 1106 [*].
suchanovae, OD]). Little-known genus, based on
fore wing. Similar to Pa/acontinodes, but SC with
several branches. [Family assignment uncertain.}
Jur., USSR (Asian RSFSR). Fic. 136,8. *I.
suchanovae, fore wing, X1 (Becker-Migdisova,
1962b).

Palaeocicadopsis T'an, 1980, p. 161 {*P. chinensis;,

OD]. Fore wing similar to that of Cicadomorpha,
but M branching near wing base. Perm., China
(Inner Mongolia).

Palaeocossus OpeentiiiM, 1889, p. 333 [*P. jurassi-

cus; OD]. Fore wing without nodal indentation;
wing broadly oval; distal margin of basal median

N
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Fic. 137. Palaeontinidae (p. 216-217).

cell (between M and CUA) smoothly curved;
hind margin strongly convex. Jur., USSR (Asian
RSFSR). Fic. 136,6. *P. jurassicus, fore
wing, X1.5 (Evans, 1956).

Palaeontinodes Martynov, 1937a, p. 166 [*P.
shabarovi, OD]. Fore wing triangular; costal
indentation weak; SC without branches; cross-
vein m-cua long; basal median cell divided by
crossveins (not shown in figure). Becker-
Migpisova, 1949b; Evans, 1956. Jur., USSR
(Tadzhik, Asian RSFSR). Fic. 136,5. P.
angarensis BeCKer-Migpisova & Woortton; fore
wing, X1 (Becker-Migdisova & Wootton, 1965).

Palaeontinopsis MarTYNOV, 19373, p. 167 [*P.
latipennis, OD]. Little-known genus. Fore wing
apparently oval and with rounded apex. Evans,
1956; Brcker-Micoisova & WootToN, 1965.
Jur., USSR (Tadzhik). Fic. 136,4. *P. lati-
pennis;, fore wing, X1.5 (Becker-Migdisova,
1962b).

Phragmatoecites OppenneiM, 1885, p. 333 [*P.
damesi; OD]. Fore wing with costal margin
straight or only slightly curved; nodal indenta-
tion weak. Evans, 1956; Becker-MiGDisova &
Wootton, 1965. Jur., USSR (Asian RSFSR).

Fic. 136,9. *P. damesi; fore wing, X2.5
(Becker-Migdisova, 1962b).

Plachutella Becker-MiGpisova, 1949b, p. 11 [*P.
rotundatra; OD]. Little-known genus, based on
hind wing. M2 close to M3 +4 at one point but
not coalesced with it. Becker-MiGpisova, 1950;
Becker-MiGpisova & Woorron, 1965, Jur.,
USSR (Kazakh, Tadzhik). Fic. 136,10. *P.
rotundata; hind wing, X2.5 (Becker-Migdisova,
1949b).

Pseudocossus MartynOv, 1931d, p. 94 [*P. zem-
cuznicovi; OD}). Fore wing triangular, with pro-
nounced indenration of costal margin at nodal
break; SC free from R+ M at base, branched; RS
arising from R near wing base; distinct bands of
coloration. Hind wing rounded, much smaller
than fore wing. Jur., USSR (Asian RSFSR, Ka-
zakh). Fic. 137,2. P. rtugaiensis BEcker-
Micpisova & WooTtton, Kazakh; 4, fore and 4,
hind wings, X1.5 (Becker-Migdisova & Woot-
ton, 1965).

Shurabocossus Becker-Micpisova, 1949b, p. 15

[*S. gigas; OD}). Hind wing similar to that of
Placharella, but M2 coalesced with M3 +4 for
a considerable interval before separating. Jur.,
USSR (Tadzhik). Fic. 137,5. *S. gigas; hind
wing, X 1.5 (Becker-Migdisova, 1962b).

Suljukeaja Becker-Migpisova, 1949b, p. 17 [*S.

turkestanensis; ODY. Hind wing as in Shurabo-
cossus but with the coalesced parts of 1A and 2A
at least as long as the free portions. Jur., USSR
(Kirghiz). Fic. 137,4. *S. turkestanensis,
hind wing, X2 (Becker-Migdisova, 1962b).

Suljuktocossus Becker-MiGpisova, 1949b, p. 8 [*S.
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prosholoides; OD). Fore wing as in Phragma-

toectites but more nearly triangular and with

apex nearly pointed. Jur.,, USSR (Kirghiz).

Fi6. 137,1. *S. prosboloides; fore wing, X1.5
(Becker-Migdisova, 1962b).

Turgaiella Becker-Migoisova & Wootton, 1965,
p. 70 [*T. pomerantsevae; OD]). Fore wing as in
Palaeontinodes, but wing oval and basal median
cell not divided by crossveins; crossvein m-cua
very short. Jur., USSR (Kazakh). Fic. 137,3.
*T. pomerantsevae; fore wing, X1.5 (Becker-
Migdisova & Wootton, 1965).

Family MESOGEREONIDAE
Tillyard, 1921b

{Mesogereonidae Tityann, 1921b, p. 272]

Fore wing slender, with well-developed
submarginal (ambient) vein and coriaceous
border; veins SC and R close together and
to costal margin; RS arising before fork of
M1+ 2; crossvein m4-cua near wing base and
almost longitudinal in position. Hind wing
litele known, much smaller than fore wing.
Body structure unknown. Evans, 1956;
Becker-Micpisova & WooTtton, 1965.
Trias.

Mesogereon TiLivarD in Tiiyarp & DuUNsTan,
1916, p. 33 [*M. neuropunctatum;, OD). RS
joined to M1 by a short crossvein; M3+ 4 forking
more basally than M1+ 2. Trias., Australia (New
South Wales). Fic. 138,1a. M. superbum
Tittyarp; fore wing, X 1.2 (Evans, 1956).
Fic. 138,16. M. shepherdi TiLLyarp; hind wing,
X 1.2 (Evans, 1956).

Triassogereon Riex, 1976b, p. 808 [*T. distinc-
tum; OD}. Fore wing as in Mesogereon, but fork
of M3+4 close to fork of Mt +2. Trias., South
Africa. Fic. 138,2. *T. distinctum; fore wing,
X 1.6 (Riek, 1976b).

Family PROSBOLIDAE
Handlirsch, 1906

{Prosbolidae Hanvurscn, 1906b, p. 390} {=Sojancuridac
Bicxen-Micoisova, 1946, p. 750}

Fore wing: distal part commonly mem-
branous; costal area broad; vein SC usually
forming an anterior branch submarginal to
costal margin and more rarely an indistinct,
short branch that parallels R+M and even
part of R; forks of M and CUA usually shal-
low. Hind wing: costal margin usually deeply
excised near middle, convex basally and dis-

w0

Mesogereon

Triassogereon

Fig. 138. Mesogereonidae (p. 217).

tally; anal region extended posteriorly. Body
structure unknown. BECKER-MIGDISOVA,
1940, 1947, 1962b; Evans, 1956. Perm.—
Trias.

Prosbole HannLikscu, 1904b, p. 2 [*P. birsata:
ODY} {=Prosbolina Hanovrirscn, 1937, p. 132
(type, Prosbole biexcisa MarivNov, 1928b, p.
7)1. Fore wing: nodal break and nodal line pres-
ent; R, M, and CUA dividing at about same
level. Hind wing: M with ar least 4 branches.
Perm., USSR (European and Asian RSFSR),

Fic. 139,94. *P. hirsuta; fore wing, X1.6
(Evans, 1956). Fii. 13946, P. reducta
MarTYNOV; fore wing, X 3.5 (Becker-Migdisova,
1940). Fic. 139,4c. P. breviata Brck-
iR-Micoisova; hind wing, X2.6 (Becker-Mig-
disova, 1940).

Austroprosbole Evans, 1943b, p. 181 {*A. mucu-
lata; OD}. Fore wing with nodal break and nodal
line; RS curved posteriorly, touching M1+ 2 ac
point of fork; CUA with a shallow, distal fork.
Evans, 1956. Perm., Australia (New South
Wales). FiG. 139,5. *A. maculata; fore wing,
X4 (Evans, 1943b).

Austroprosboloides Riex, 1973, p. 527 {*A. van-
dijki, OD]). Litle-known genus; fore wing sim-
ilar to Austroprosbole, but RS touching M1 beyond
fork and M3 +4 connected to CUA distally. Ruek,
1976a. Perm., South Africa. FiG. 140,6. *A.
vandijki;, fore wing, X4 (Riek, 1973).

Beaufortiscus Rikx, 1976a, p. 779 {*B. dixi, OD}.
Fore wing very similar to that of Prosbole; anal
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Fic. 139. Prosbolidae (p. 217-220).

area with 3 veins. [Probably a synonym of Pros-
bole.} Perm., South Africa.

Dictyoprosbole Martynov, 1935d, p. 443 [*D.
membranosa; OD). Fore wing membranous,
covered with a network of crossveins; M and
CUA dividing at level of origin of RS; RS, M,
and CUA with branching as in Orthoprosbole.
Evans, 1956. Perm., USSR (Asian RSFSR).

Fig. 139,6. *D. membranosa; fore wing,
X1.5 (Becker-Migdisova, 1960).

Evanscicada Becker-Migpisova, 1962b, p. 170,

nom. subst. pro Evansia Beckir-Micpisova, 196 1¢,
p. 323, non Campringe, 1900 {*Evansia speciosa
Becker-MiGoisova, 1961¢, p. 323; OD}. Fore
wing narrow; basal part tegminous; RS arising
at level of forking of M; numerous crossveins
distally and indication of network near basal-
central part of wing. Perm., USSR (Asian
RSFSR). Fic. 139,1. *E. speciosa; fore wing,
X2.5 (Becker-Migdisova, 1962b).

Falsia Becker-Micpisova, 1946, p. 750 [*F. chi-
maera; OD). Similar to Sojanoneura, but frse
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Fic. 140. Prosbolidae (p. 217-221).

and second rarsal segments of same size.
Becker-Micbisova, 1946, Perm., USSR (Euro-
pean RSFSR).

KaltanettaBecker-Mignisova, 1961¢, p. 303 {*K.
nigra; OD]. Fore wing slender, apex symmet-
rically curved; RS arising well before level of
forking of M and of CUA; M with 3 branches.
Hind wing slender distally; marginal indentation
deep and wide; M with 3 branches. Perm., USSR
(Asian RSFSR). Fig. 139,2. *K. nigra; a,

fore and 4, hind wings, X6.5 (Becker-Migdi-
sova, 1961c).

Kaltanopsis Becker-MiGgoisova, 1961¢, p. 300 {(*K.
ornata, OD]. Fore wing similar to that of Kau/-
tanetta, but costal margin strongly curved and
R continuing in a straight line from its stem;
longitudinal veins unusually thick. Perm., USSR
(Asian RSFSR). Fii. 139,3. *K. ornaza; fore
wing, X8 (Becker-Migdisova, 1961¢).

Kondomoprosbole Becker-MiGhisova, 1961c, p.
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2c Permocicada

FiG. 141. Prosbolidae (p. 220).

315 {*K. pictata; OD]. Hind wing: anterior
margin with prominent bulge distally; R a straight
continuation of stem R; M with 3 short branches.
Perm., USSR (Asian RSFSR). Fic. 139,7.
*K. pictata; hind wing, X8.5 (Becker-Migdi-
sova, 1962b).

Leptoprosbole Riek, 1976b, p. 812 [*L. /lepida;
OD]. Fore wing elongate; M with 8 terminal
branches. [Family assignment doubtful } Trias.,
South Africa. Fig. 140,2. *L. lepida; fore
wing, X1.5 (Riek, 1976b).

Mesocicada Becker-Migpisova, 1962a, p. 90 {*M.

verrucosa, OD]. Little-known fore wing; nodal
break absent; M with 4 branches; CUA with
small fork. [Family assignment doubtful.} Trias.,
USSR (Kirghiz). Fic. 140,1. *M. verrucosa;
fore wing, X 14 (Becker-Migdisova, 1962a).

Mitchelloneura TitLvarp, 1921¢, p. 414 [*M. per-
miana, OD). Little-known hind wing; RS with
irregular distal branches; M with M1, M2, and
M3+4; CUA deeply forked. Evans, 1956. Perm.,
Australia (New South Wales). Fic. 140,7.
*M. permiana; hind wing, X3.2 (Tillyard,
1921¢).

Neurobole Rizk, 1976a, p. 779 {*N. ramosa; OD).
Little-known genus, based on small apical frag-
ment of wing. [Family assignment doubcful ]
Perm., South Africa.

Orthoprosbole Martynov, 1935d, p. 445 (*0.
congesta; OD}. Fore wing strongly narrowed in
distal half; RS and M wich numerous branches;
nodal break prominent. Hind wing little known;
distal part elongate; M and CUA with numerous
branches. Becker-Migpisova, 1961c. Perm.,
USSR (Asian RSFSR). Fic. 140,44. 0.
triangularis (MarTvNOV); fore wing, X2.5
(Becker-Migdisova, 1962b). Fic. 140,45.
*0. congesta; hind wing, X3.5 (Becker-Migdi-
sova, 1962b).

Orthoscytina TiLtyarp, 1926a, p. 9 {*0. mitchelli,

Op]. Fore wing slender, oval; anal area long; RS
arising just before midwing; M and CUA forked
at distal third of wing; R with several oblique
branches to costal margin. Hind wing little
known. Evans, 1956; Riex, 1976a. Perm., Aus-
tralia (New South Wales), Africa (South Africa),
USSR (Asian RSFSR). Fic. 141,1a. *0.
mirchelli, Australia; fore wing, X6 (Tillyard,
1926a). Fic. 141,16, 0. suchovi Brckex-
Migpisova, USSR; fore wing, X6 (Becker-
Migdisova, 1961c).

Permocicada Martynov, 1928b, p. 19 [°P,

umbrata; SD Becker-Migpisova, 1940, p. 29}
[=Permocicadopsis Becxer-Micpisova, 1940, p.
54 (type, Permocicada angusta MarRTYNOV, 1935¢,
p. 15)). Fore wing with weak venation; RS aris-
ing before forking of M and CUA; M with 3 or
4 branches. Hind wing with deeply indented
costal margin having nearly symmetrical slopes.
Zatessky, 1929, 1932b; Evans, 1956;
Becker-Migpisova, 1961¢, 1962b. Perm., USSR
(European and Asian RSFSR). Fic. 141,2,
P. integra Becker-MiGpisova; 4, fore wing, X4;
b, hind wing, X4, ¢, reconstruction, X3 (Becker-
Migdisova, 1940),

Permodiphthera Tiivarp, 1926a, p. 24 [*P.

robusta; OD). Little-known genus. Fore wing
with RS unbranched; branches of M appatently
strongly curved. Perm., Australia (New South
Wales). Fic. 140,5. *P. robusta; fore wing,
X6 (Evans, 1956).

Pervestigia Becker-MiGDisova, 1961¢, p. 318 [*P.
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veteris; OD}. Hind wing: anterior margin with-
out distal hump; M wich 3 branches; CUA with
narrow fork distally. Perm., USSR (Asian
RSFSR). Fig. 140,8. *P. veteris; hind wing,
X3 (Becker-Migdisova, 1961¢).

Prosbolomorpha Riek, 1974¢, p. 21 [*P. clara,
OD]. Fore wing as in Austroprosbole, but RS not
coalesced with M; M3+ 4 forking at its point of
origin. [Probably a synonym of Austroprosbole.}
Trias., South Africa.

Prosboloneura Becker-Migbisova, 1961¢, p. 305
[*P. colorata; OD). Fore wing shaped as in Soja-
noneura, but CUA more deeply forked and M
with 3 branches. Perm., USSR (Asian RSFSR).

Fig. 140,3. P. kondonensis BrcKEr-
Migoisova; fore wing, X8 (Becker-Migdisova,
1961¢).

Sojanoneura MarTynov, 1928b, p. 22 [*S. edem-
skii; SD Becker-Micpisova, 1940, p. 44}, Fore
wing oval, bluntly rounded; RS arising nearer
wing apex than in Diczyoprosbole; M with 3 or
4 branches. Hind wing little known, with only
a slight bulging of the costal margin basally; M
with 2 or 3 branches. Martynov, 1935¢
Evans, 1956. Perm., USSR (European and Asian
RSFSR). Fic. 140,9. S. stigmata MARTYNOV;
fore wing, X4 (Becker-Migdisova, 1962b).

Family CICADOPROSBOLIDAE
Evans, 1956
{Cicadoprosbalidae Evans, 1956, p. 222}

Apparently related to Prosbolidae. Fore
wing with vein M forking at midwing; RS
arising before midwing; short, supplemen-
tary veins between branches of R; nodal line
distinct, crossing RS remote from origin of
RS and crossing M beyond its first fork. Trias.

Cicadoprosbole Becker-MiGpisova, 1947, p. 445
[*C. sogutensis, OD]. Fore wing oval, apex slightly
asymmetrical; branches of M and CUA slightly
curved and parallel. [Originally placed in the
family Prosbolidae bur transferred 1o a new fam-
ily, Cicadoprosbolidae, by Evans (1956) and later
to the Tettigarctidae by Becker-MiGnisova,
1962b.} Trias., USSR (Kirghiz). Fic. 142 4.
*C. sogutensis; fore wing, X3.5 (Becker-Migdi-
sova, 1947).

Family TETTIGARCTIDAE
Distant, 1905

{Tetrigarctidae Distant, 1905, p. 280}

Fore wing with transparent membranous
area; costa broadly sclerotized; apical border
narrow; venation much as in Cicadidae; vein
SC with a short, hook-shaped anterior branch

Eotettigarcta

~RS

cup Cicadoprosbole

Fig. 142. Cicadoprosbolidae, Tettigarctidae, and
Cicadidae (p. 221-222).

basally and a posterior branch coalesced with
R+ M and R. Hind wing: front margin with
shallow indentation and convex arca. Body
structure: stridulatory organ present in both
sexes. {This family is known by only onc
living genus, Testigarcta, occurring in Aus-
tralia. There is a reliable Tertiary record of
the family, but the several Mesozoic genera
that have been placed here are very poorly
known and are assigned in this account to
the category, family uncertain.} Evans, 1956;
WHaLLey, 1983, Eoc.~Holo.

Tettigarcea Wiure, 1845, p. 412. Holo.

Eotettigarcta Zeuner, 1944a, p. 110 {*E. scotica,
OD}). Hind wing similar to that of Tettigarcta
(recent), but indentation of costal margin much
longer; origin of posterior branch of RS more
remote from base of wing. Fore wing unknown.
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WHaLLey, 1983. Eoc., Scotland. Fic. 142,3.
*E. scotica; hind wing, X2.5 (Zeuner, 1944a).

Family CICADIDAE Leach, 1815

[Cicadidae Leacw, 1813, p. 124}

Fore wing with costal area reduced ro a
narrow strip or absent; apical parts of distal
forks of veins aligned to form a submarginal
vein along the outer and hind margins; anal
area narrow and short. Hind wing much
smaller than fore wing; anterior margin
smooth; submarginal vein formed as in fore
wing; anal-jugal area slightly broader than
in fore wing. Stridulatory organs (tymbals)
present on dorsum of first abdominal seg-
ment, at least in males. [A fragmented spec-
imen from the Eocene of France was described
as beauchampi by Piton (1940a); this species
was placed in the existing genus Chemsitica
StiL (=Rihana Distant). However, the fos-
sil does not show enough structural detail for
family assignment. See also Liassocicada
under Homoptera, family Uncertain.} Cooper
1941; WnarLey, 1983. Paleoc.—~Holo.

Cicada LinnE, 1758, p. 434. Cooeer, 1941,
WaaLtey, 1983, Oligo., USA (Colorado); Mio.,
Europe (Yugoslavia, Germany)-Holo.

Davispia Coorer, 1941, p. 288 [*D. bearcreekensis;
OD]. Similar to Tibicen; cell cua2 broad but
slightly more than twice as long as wide; apical
margin of cell cual evenly and shallowly curving
into cell cua2. WhaLtey, 1983. Paleoc., USA
{Montana). Fig. 142,2. *D. bearcreckensis,
fore wing, X 1.0 (Cooper, 1941).

Lithocicada CockereLt, 1906¢, p. 457 (*L. perita,
OD]}. Similar to Cicada, but cubital cell of fore
wing with pointed or narrowly truncate apex.
Coorer, 194 1. Oligo., USA (Colorado).

Platypedia Unter, 1888, p. 23. Cockerest, 1908a;
Coorr, 1941, Oligo., USA (Colorado)-Holo.

Tibicen Latreiee, 1825, p. 426, Scubper, 1892;
Coorer, 1941, Oligo., USA (Colorado)-Holo.

Tymocicada Becker-Migpisova, 1954, p. 799 [*T.
gorbunovi; OD). Fore wing similar to that of
Cosmopsaltivia (recent), but CUA with longer
anterior branch; cell between R and RS slightly
broader. Mio.,, USSR (Asian RSFSR). Fic.
142,1. *T. gorbunovi; fore wing, X1.4 (Becker-
Migdisova, 1954).

Family SCYTINOPTERIDAE
Handlirsch, 1906b

(Scytinopteridae Hanoirsen, 1906b, p. 391}

Fore wing tegminous; costal margin com-
monly thickened basally; veins usually thin;

vein SC obsolescent; branches of M and CUA
shore; crossveins few; only a few closed cells
between R, M, and CUA. Hind wing with
costal margin with at most a shallow covexity
at base of wing; RS unbranched; M and CUA
diseally branched. Body little known, appat-
ently as in Cicadellidae. Perm.—Trias.

Scytinoptera HanburscH, 1904b, p. 3 {*S. kokeni;
OD} {=Anomoscyta Martynov, 1928b, p. 34
(type, A. reducta), Permocixins MARTYNOV,
1928b, p. 36 (type, P. kazanensis); Scytinopter-
wla Hanouirsch, 1937, p. 115 (type, Scytinop-
tera curta Zavessky, 1929, p. 28)}. Fore wing
with posterior branch of SC shore, forming a
sharp curve at level of R+ M, or absent; M and
CUA wich distal forks, forming series of small,
marginal cells, usually subequal; anal-jugal region
strongly widened. Hind wing with costal margin
with conspicuous but gradual convexity near base;
no prominent marginal concavity or excision.
Pronotum with lateral projections. {Riek (1976b)
has described a late Triassic species (distorta) in
the genus Scyrinoptera, but there is really no evi-
dence to justify that placement.} Perm., USSR
(European and Asian RSFSR). Fi. 143,5a4.6.
S. kaltanica Becker-MiGDIsOva; 4, fore and b,
hind wings, X10 (Becker-Migdisova, 1962b).

Fic. 143,5¢. S8. picturata Brckir-
Migpisova; fore wing, X8 (Becker-Migdisova,
1961¢).

Anaprosbole Becker-Migpisova, 1960, p. 28 {*A.
tvensis; OD). Fore wing with costal margin rel-
atively broad basally; RS arising well beyond
midwing; branches of M1+ 2 much longer than
branches of M3+4; CUA with 3 terminal
branches. [Family assignment uncertain.} Perm.,
USSR (European RSFSR). Fic. 143,6. *A.
ivensis, fore wing, X5.0 (Becker-Migdisova,
1960).

Anomaloscytina Davis, 1942, p. 112 [*A. metap-
teryx; ODY. Hind wing with costal margin with
distinct but gentle concavity; SC short but dis-
tince; anal area extensive. [Family position
uncertain.} Perm., Australia (New South Wales).

Fi. 143,7. *A. metapreryx; hind wing, X6.5
(Davis, 1942).

Elliptoscarta TitLvarp, 1926a, p. 16 [*E. ovalis,
OD). Fore wing oval, with apex evenly rounded;
costal area (between C and R) broad; R dichot-
omously forked; M with 5 branches; CUA forked.
Perm., Australia (New South Wales). Fig.
143,1. *E. ovalis; fore wing, X8.2 (Tillyard,
1926a).

Homaloscytina TiLvarp, 1926a, p. 16 [*H. plana;,
ODY. Fore wing as in Anaprosbole, but CUA with
only 2 terminal branches and connected to M by
a crossvein; apex of wing bluncly rounded. Evans,
1943b. Trias, Australia (New South Wales).

Fic. 143,4. *H. plana; fore wing, X8 (Evans,

1943b).

Hemiptera—Homoptera 223

Anomaloscytina

_SC

/—/ RS

ingruo cua

Homaloscytina

C ‘ \
5 Scytinoptera

Fig. 143, Scytinopteridae (p. 222-223).

Ingruo Becker-Mispisova, 1960, p. 19 (*I. lan-
ceolata; OD]. Fore wing very narrow; posterior
branch of SC short, merging with R; CUA divid-
ing at level of origin of RS; fork of CUA large.
{Family assignment doubtfull. Perm., USSR
(European RSFSR). Fic. 143,2. *L lanceo-
lata; fore wing, X 16 (Becker-Migdisova, 1960).

Ivaia Becker-Micoisova, 1960, p. 25 [*]. indis-
tincta; ODY). Fore wing moderately broad; costal
area (between C and R) broad; R straighe; CUA
in brief contact with M, then diverging; M
apparently unbranched. Perm., USSR (European
RSFSR). Fic. 143,3a. I procucopoides
Becker-Migpisova; fore wing, X6.5 (Becker-

Migdisova, 1960). Fi. 143,34, *1. indis-
tincta, fore wing, X8 (Becker-Migdisova, 1962b).

Kaltanospes Bucker-MiGoisova, 1961¢, p. 344 [*K.
buznesskiensis, OD). Fore wing as in Ingruo,
buc CUA dividing much further discally of origin
of RS. Perm., USSR (Asian RSFSR). Fii.
144,6. *K. kuznetskiensis;, fore wing and body,
X 10 (Becker-Migdisova, 1961¢).

Mesonirvana Evans, 1956, p. 191 {*M. abrupta;
OD]. Fore wing: R with several branches; cross-
vein m-cu joined to CUAI; RS unbranched.
Trias., Australia (Queensland). Fi;. 144,7.
°M. abrupia; fore wing, X5 (Evans, 1956).

Mesothymbris Evans, 1956, p. 191 {*M. perkinsi;




224 Hexapoda

Triassoscytinopsis

5

Triassoscelis

R2
=

N

Permojassus

SC2

10 \//

Surijokovia

R1

Stenoscytina

Permolamproptera

Sarbaloptera

Fic. 144,  Scytinopteridae (p. 223-225).

OD]. Fore wing as in Triassoscytinopsis, but
M1+ 2 forming almost straight continuacion of
M; M3+4 bent towards CUA; crossvein m-cu
joined to CUA. Trias., Australia (Queensland).

Fic. 144,3. °M. perkinsi;, fore wing, X6
(Evans, 1956).

Permododa Becker-Mipisova, 1961¢, p. 347 [*P.
membracoides, OD). Fore wing very slender; sev-
eral closed cells bertween RS and M and between
M and CUA. Perm., USSR (Asian RSFSR).

Fic. 144,2. *P. membracoides; fore wing,
X 10 (Becker-Migdisova, 1961c).

Permojassus TiLLyarp, 1926a, p. 7 {*P. australis;
OD}{=Permojassula Hanpurscn, 1937, p. 115,
obj.1 Fore wing similar to that of Homaloscytina,
but anal area apparently much narrower. Evans,

1956. Perm., Australia (New South Wales).

Fic. 144,8. *P. australis; fore wing, X8
(Evans, 1956).

Permolamproptera Becker-Micisova, 1961¢, p.
340 [*P. grandis; OD]. Hind wing similar to
that of Scytinoprera but with R2 curved distally;
anal area extended. Perm., USSR (Asian RSFSR).

Fic. 144,9. *P. grandis; hind wing, X5.7
(Becker-Migdisova, 1961¢).

Sarbaloptera Becker-Micpisova, 1961, p. 328 [*S.
sarbalensis, OD). Fore wing with asymmerrical
apex; costal area (between C and R) very broad.
Perm., USSR (Asian RSFSR). Fic. 144,11.
*S. sarbalensis; fore wing, X6.5 (Becker-Mig-
disova, 1961¢).

Stenoscytina TiLLyarp, 1926a, p. 15 [*S. aus-
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traliensis; OD]). Litcle-known genus. Fore wing
narrow; M with 4 branches; CUA curving
abruptly posteriorly after diverging from M.
{Family assignment uncertain.} Perm., Australia
(New South Wales). FiG. 144,4. *S. aus-
traliensis;, fore wing, X6.5 (Tillyard, 1926a).

Surijokovia BEcker-MiGDisova, 1961¢, p. 342 [°5.
lata; OD]. Little-known fore wing; posterior
branch of SC long, mostly parallel to R, then
diverging anteriorly to termination on costal
margin; RS apparently unbranched. Perm., USSR
(Asian RSFSR). Fic. 144,10. *S. lata; fore
wing, X 16 (Becker-Migdisova, 1961¢).

Triassoscelis Evans, 1956, p. 192 {*T. anomala,
OD}. Fore wing as in Mesonirvana, but RS
forked. Trias., Australia (Queensland). Fic.
144,5. *T. anomala; fore wing, X5 (Evans,
1956).

Triassoscytina Evans, 1956, p. 179 [*T. incom-
pleta; OD). Fore wing as in Homaloscytina, but
M forking just beyond level of origin of RS.
[Family position uncertain.} Trias., Australia
(Queensland).

Triassoscytinopsis Evans, 1956, p. 190 {*T. sten-
ulata; ODY). Fore wing with apex evenly rounded,
R with at least 4 parallel branches distally, RS
with from 2 to 4 branches; M with 4 branches.
Trias., Australia (Queensland). Fic. 144,1.
T. aberrans Evans; fore wing, X6 (Evans, 1956).

Tychtoscytina Becker-MiGpisova, 1952, p. 179
{*T. kuznetskiensis; OD}. Fore wing little known,
with wide costal area; R1 straight. Perm., USSR
(Asian RSFSR).

Family BITURRITIIDAE
Metcalf, 1951

{Biturritiidae Metcawr, 1951, p. 11]

Fore wing sclerotized; no marginal border,
vein M unbranched; radial cell divided by a
crossvein. Hind wing nearly of uniform width,
with very slight concavity of costal margin.
Trias.—Holo.

Biturritia Gobing, 1930, p. 39. Holo.

Absoluta Becker-Migpisova, 1962a, p. 92 [*A.
distincta; OD). Hind wing with base of CUA
nearly or completely coalesced with stem of M.
{Family assignment doubtful.} Trias, USSR
(Kirghiz). Fic. 145,1. *A. distincta;, hind
wing, X 12 (Becker-Migdisova, 1962b).

Family CICADELLIDAE
Latreille, 1802

[Cicadellidae Latreicte, 1802a, p. 257) [=)asscopidac Hamiron,
1971, p. 943)

Fore wing tegminous; several to many

closed cells; CUA usually with wide distal

fork. Hind wing narrowed distally; submar-

RS

M1 +2
M3+ 4

Absoluta

2
Jassites

3
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M3+4 M1+2
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4
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~. —
5 M
Acocephalites

Fic. 145. Biturritiidae and Cicadellidae (p. 225~
227).

ginal vein conspicuous, with relatively wide
margin; ano-jugal area broad. Trias.—Holo.

Cicadella Dumiri, 1806, p. 266. Bixvoris, 1910,
Cockererr, 1920¢; Broker-Mionbisova, 1991,
Eoc., USA (Colorado);, Olige., Europe (Balucy,
Mio., USSR (European RSFSR)-Folu.

Acocephalites MruNikx, 1904e, p. 119 {*A. bred-
dini; OD}. Little-known genus, based on fore
wing with strongly arched costal margin and a
venation similar to that of Mesojussoides; M
with distal fork. Jur., Europe (Spain). Fic.
145,5. ®A. breddini; fore wing, X14 (Hand-
liesch, 1907).

Agallia Curts, 1833, p. 193, Scunuer, 1890. Oligo.,
USA (Colorado)~Holo.

Aphrodes Curtis, 1833, p. 193, Scubbir, 1890,
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Minuta

Fig. 146. Eurymelidae and Membracidae (p. 227-
228).

Statz, 1950a. Eoc., USA (Wyoming); Ofigo.~
Mio., Europe (Germany)-Holo.

Batrachomorphus Lewis, 1834, p. S, nom. cor-
vect. Acassiz, 1846, ex Batracomorphus Liwis,
1834. Starz, 1950a. Oligo., Europe (Germany)-
Holo.

Cicadula ZerrersteoT, 1838, p. 296. ScubppER,
1890. Eoc., USA (Wyoming)—Holo.

Coelidia Germar, 1821, p. 75. Scubpek, 1890,
1895b. Eor., USA (Wyoming), Canada (British
Columbia); Ofigo., USA (Colorado)-Hole.

Deltocephalus BurmeisTer, 1838, p. 5. Starz,
1950a. Oligo., Europe (Germany)-Holo.

Durgades Distant, 1912, p. 608. Becker-
Micpisova & MarTyNova, 1951, M., USSR
(Kirghiz)-Holo.

Eurymelidium Titivarp, 1919¢, p. 884 [*E. aus-
trale; OD). SC apparently absent; M1+ 2 anas-
tomosed with part of RS. Evans, 1956. Trias.,
Australia (Queensland). Fic. 145,3. *E.
australe, fore wing, X10 (Evans, 1956).

Euscelis BruLf, 1832, p. 109. Starz, 1950a; Pirrce,
1963. Oligo., Europe (Germany); Mio.,, USA
(California)-Holo.

Gypona Germar, 1821, p. 73. [Generic assignment
of fossil doubtful.} Scubper, 1890. Oligo., USA
(Colorado)~Holo.

Gyponites Statz, 1950a, p. 10 [*G. pronota, OD].
Little-known cicadellid; head short and broad;
ocelli large; pronotum long, with paralle! sides;
scutellum shorter than pronotum. Oligs., Europe
(Germany).

Homopterulum HanouirscH, 1907, p. 641 [*Cer-
copidium signoreti Westwoop, 1854, p. 396;
SD CarpenTer, herein}. Lictle-known genus,
based on fore wing. [Family assignment doubt-
ful.} Evans, 1956. Jur., England.

Idiocerus Lewis, 1834, p. 47. Sta1z, 1950a. Oligo.,
Europe (Germany)-Holo.

Jascopus Hamiton, 1971, p. 944 [*]. norabilis,
OD]. Lictle-known genus, based on nymph. { Type
of family Jascopidae Hamiton.} Evans, 1972
Cret., Canada (Manitoba).

Jassites HanoLirscH, 1907, p. 642 [*Cicada punc-
tatus Broot, 1845, p. 33; ODI. Lictle-known
genus, based on fore wing. CUA with very short
branches. Evans, 1956. Jur., England. FiG.
145,2. *J. punctatus; fore wing, X5.5 (Evans,
1956).

Jassopsis Scubper, 1890, p. 312 [*]. evidens; OD].
Litele-known genus, similar to Thamnotettix.
Scutellum not more than half the length of tho-
rax. O/igo., USA (Colorado).

Jassus Fasricius, 1803, p. 85. Bervotets, 1910;
Meunier, 1920¢; Piton, 1940a; Statz, 1950a.
Foc., Europe (France); Oligo., Europe (Balric,
Germany)-Holo.

Lavrushinia CockereLt, 1925g, p. 10 [*L. elegan-
tula; OD). Little-known genus, based on long
and narrow fore wing; marginal vein very close
to wing margin. Mio., USSR (Asian RSFSR).

Macropsis Lewis, 1834, p. 49. Bervorers, 1910;
StaTz, 1950a. Oligo., Europe (Baltic, Germany)~
Holo.

Maleojassus Zeuner, 1941a, p. 90 {*M. primiti-
vus, ODY). Fore wing as in Stonasla (recent), but
RS smoothly curved, not bent at junction with
M1; M almost straight. Eoc., Scotland.

Megophthalmus Curvis, 1833, p. 193. Statz,
1950a. Oligo., Europe (Germany)-Holo.

Mesojassoides Oman, 1937, p. 38 {*M. gigantea,
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OD]. Fore wing as in Coelidia but with addi-
tional crossveins; M unbranched. Cret., USA
(Colorado). FiG. 145,4. *M. gigantea, fore
wing, X4.5 (Evans, 1956).

Miochlorotettix Carpenter, herein {*M. gibroni
Pierce, 1963, p. 73; OD}. Similar to Chlorosestix
(recent), but prothorax strongly arched forward
and scutellum extending back between wings
about as far as forwards. The original generic
name, Miochlorotettix, was a nomen nudum (PiekcE,
1963).} Mio., USA (California).

Miomesamia Pierce, 1963, p. 81 [*M. fuliae; OD].
Similar to Ulope (recent). Face wide, eyes prom-
inent; antennae at sides of front sutures, opposite
outer corners of eyes. Mio., USA (California).

Oligogypona Statz, 1950a, p. 8 {®0. haupti, OD}.
Similar to Gypona, but head broad, somewhat
narrower than pronotum; costal margin of fore
wing strongly arched. Oligo., Europe (Germany).

Oligoidiocerus Statz, 1950a, p. 15 [*0. prono-
tumalis; OD). Similar to Idiocerus but with
richer venation and unmarked fore wing. Oligo.,
Europe (Germany).

Oligopenthimia Statz, 1950a, p. 9 {*0. ovalis,
OD1. Simiiar to Penthimia (recent). Head shore,
as wide as pronotum; scutellum long, reaching
to the middle of the abdomen. Oligs., Europe
(Germany).

Phlepsius Fieser, 1866, p. 503. Prerce, 1963. Mio.,
USA (California)-Holo.

Protochlorotettix Pierce, 1963, p. 78 [*P. calico;
OD]. Similar to Chlorotetrix (recent), but with
last sternum completely divided. Mio.,, USA
(California).

Tetigonia BLaNcHARD, 1852, p. 282. Sta12, 1950a.
Oligo., Europe (Germany)-Holo.

Tettigella CHina & FENNARH, 1945, p. 711. ScubDER,
1890; Starz, 1950a. Eoc., USA (Wyoming);
Oligo., USA (Colorado), Europe (Germany)-Holo.

Thamnotettix ZeTTersTtepT, 1838, p. 292,
Cockererr, 1920c, 1924a, 1925a; Statz, 1950a.
Eoc., USA (Colorado); Oligo., Europe (Ger-
many); Mio., USA (Colorado)~Holo.

Typhlocyba Germar, 1833, p. 180. Grrmar &
Berennt, 1856. Oligo., Europe (Baltic)-Holo.

Family EURYMELIDAE
Amyot & Serville, 1843

{Eurymelidae Amvor & Senvicrr, 1843, p. 554]

Fore wing hyaline or opaque and coria-
ceous; venation often reticulate; vein RS
absent; M1+2 recained as separate vein,
extending to apex; M3+4 usually
unbranched; CUA forked. Trias.—Holo.

Eurymela Le Peiemier & Servinie, 1828, p. 603.
Holo.
Mesojassus TiLLyarp in TiLvarp & Dunstan, 1916,

p. 34 {°M. ipsviciensis; OD]. Little-known
genus, based on fore wing. Fork of CUA mar-
ginal, very shallow. Evans, 1956. Trias., Aus-
tralia (Queensland). Fig. 146,1. *M. ipsvs-
ciensis; fore wing, X8.4 (Evans, 1956).

Family MEMBRACIDAE
Rafinesque, 1815

{Membracidae Ravinisgee, 1815, p. 121}

Fore wing usually membranous, except for
basal region; clavus distince, claval suture
along vein 1 A; ends of veins usually forming
a scalloped submarginal line, the terminal
marginal membrane (limbus) extending
beyond the veins; veins usually clear and
marked by punctures; M either free basally
or coalesced in part with stem of R or CUA;
cells usually irregular; venation highly diverse.
Hind wing well developed, but usually shorter
than fore wing; limbus usually present; vena-
tion usually similar to that of fore wing. Pro-
notum extensively developed, often pro-
longed posteriorly and concealing the
scutellum, che wings, and even the entire
abdomen; antennae minute, bristlelike; rarsi
with 3 segments. Trias.—Holo.

This is a very large and diversified family.
Fossil forms, which are usually known only
from wings, are often dificult to classify
because of the variability in the venation,
especially that of the fore wings. Much dif-
ference of opinion exists among specialists in
Homoptera about the generic lines. The tax-
onomic groups used here are essentially those
employed in the General Catalogue of the
Homoptera (Metcare & Wabk, 1966).

Membracis Fasricius, 1775, p. 675. Holo.

Ceresopsis Becker-MiGnisova, 1958, p. 66 {*C.
costalis; OD). Fore wing broader than in Dar-
niopsis, with conspicuous sclerotized area between
costal margin and R +M basally; 3 apical cells.
Trias., USSR (Kirghiz). Fi.. 146,4. *C. cos-
talis; fore wing, X 10 (Becker-Migdisova, 1958).

Darniopsis Breker-MiGpisova, 1958, p. 6S5. [(*D.
tragopea, OD). Fore wing elongate, with very
wide limbus; costal margin only slightly convex;
4 apical cells; M and CUA with common stem;
anal area large, triangular. Trias, USSR (Kir-
ghiz). FiG. 146,3. *D. tragopea; fore wing,
X 10 (Becker-Migdisova, 1958).

Maguviopsis Brcker-Micoisova, 1953c, p. 463
{*M. kotchnevi, OD}. Fore wing with costal-
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Fic. 147. Eoscarcerellidae (p. 228).

distal margin broadly curved; anterior half of
wing sclerotized; R and M not coalesced with
CUA; M unbranched, straight. Jur., USSR (Asian
RSFSR). Fic. 146,5. *M. kotchnevi; fore
wing, X16 (Becker-Migdisova, 1953c).

Minuta Becker-Migpisova, 1958, p. 64 [ *M. her-
eropterata; OD}. Litcle-known genus; fore wing
shor, sclerotized from midwing to front margin;
R, M, and CUA merged with CUP basally; CUA
long; no apical cells. Trias.,, USSR (Kirghiz).

Fic. 146,6. *M. heteropterata; fore wing,
X20 (Becker-Migdisova, 1958).

Sphongophoriella Becker-Migpisova, 1958, p. 63
[*S. reticulata; OD}. Fore wing elongate, retic-
ulace; M and CUA not coalesced to form a com-
mon stem; venation reduced; cells elongate-oval,
anal area narrow, 3 apical cells. Trias., USSR
(Kirghiz). Fic. 146,2. *S. reticulata; fore
wing, X34 (Becker-Migdisova, 1958).

Family AETALIONIDAE Spinola, 1850
[Aetalionidae Sminota, 1830, p. 53]

Similar to Cicadellidae; fore wing with vein
RS absent; M1+ 2 (or M1 and M2) extend-
ing to apex of wing; M3+4 usually forked;
CUA unbranched. Hind wing with RS absent.
Oligo.—Holo.

Hexapoda

Aetalion Lavrenie, 1810, p. 263. Statz, 1950a.
Oligo., Europe (Germany)~Holo.

Family EOSCARTERELLIDAE
Evans, 1956

[Eoscarterellidae Evans, 1956, p. 220)

Fore wing with vein RS arising from R
about one-third wing length from base; R
with at least 2 branches; CUA separate from
M. Perm.—~Trias.

Eoscarterella Evans, 1956, p. 220 { *E. media, OD)
[=Prosbolopsites Becker-Micpisova, 1960, p. 90
(type, P. rillyardi)]. Fore wing tegminous and
rugose, broadest in distal half; RS and M parallel
for most of their lengchs; M with 4 branches.
Evans, 1961. Trias., Australia (Queensland).

Fic. 147,3. *E. media; fore wing, X5.5
(Evans, 1956).

Belmontocarta Evans, 1958, p. 112 [ *B. perfecta;
OD}. Fore wing with SC very short, curving
distally cowards R+M; M1 and M2 longer than
M3 and M4; CUA curved and joined to base of
M by shorc crossvein. Perm., Australia (New
South Wales). Fic. 147,1. *B. perfecta; fore
wing, X4.5 (Evans, 1958).

Eoscartoides Evans, 1956, p. 220 {*E. bryani,
OD]. Fore wing with complete marginal border;
R and M arched basally; M1+ 2 forked. Evaxs,
1961. Trias., Australia (Queensland). Fic.
147,2. *E. bryani; fore wing, X4.5 (Evans, 1961).

Family PROCERCOPIDAE
Handlirsch, 1906

{Procercopidae Hanoursen, 1906b, p. 500)

Fore wing slender, at least three times as
long as wide; vein RS arising in basal third
of wing; M and CUA branching in distal
third of wing, their branches short. Hind
wing very little known. Evans, 1956. Trias.~

Jur.

Procercopis Hanpuirsch, 1906b, p. 500 [ *P. alu-
tacea;, SD Becker-MiGpisova, 1962b, p. 180}
Fore wing elongate, about 4 times as long as
broad; M with at least 3 branches; several cross-
veins in distal part of wing. Trias., USSR (Kir-
ghiz); Jur., Europe (Germany). Fic. 148,3.
P. longipennis Becker-MiGpisova, Trias.; fore
wing, X4 (Becker-Migdisova, 1962b).

Procercopina Martynov, 1937a, p. 99 {*P. asia-
tica; OD]. Fore wing as in Procercopis but rela-
tively broader; only one crossvein between adja-
cent veins. Evans, 1956. Jur., USSR (Kirghiz).

Fic. 148,5. *P. asiatica; fore wing, X4.6

(Becker-Migdisova, 1962b).
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11 Atitizon

Fic. 148. Procercopidae, Cercopidae, and Archijassidae (p. 228-233).

branches from R to costal margin; RS arising
before midwing. Evans, 1956. Trias—Jur.

Family DYSMORPHOPTILIDAE
Handlirsch, 1906

{Dysmorphoptilidae Hannuimsen, 1906b, p. 492} Dysmorphoptila Hanouimscn, 1906b, p. 492
[*Belostoma liasina Guwri, 1856, p. 371; OD}.
Broad portion of tegmen extending only to about
midwing; M with only one distal fork. Evans,

1956. Jur., Europe (Germany).

Tegmen of irregular form, abruptly nar-
rowed distally, strongly sclerotized; vein SC
apparently fused with R; several short




230

1 Stenovicia

9
Dysmorphoptiloides Y M

Tomioscarta

RS

10
. CUA M
Tennentsia /

Fic. 149. Dysmorphoptilidae and Ipsviciidae (p. 230-233).

Dysmorphoptiloides Evans, 1956, p. 218 [*D.
elongata, ODY. Tegmen as in Dysmorphoptila,
but broad portion extending nearer to apex; M
with 2 distal forks. Riex, 1974b. Trias., Aus-
tralia (Queensland), South Africa. Fig.
149,9. *D. elongata; tegmen, X3.4 (Evans,
1956).

Mesoatracis BEcKER-Migpisova, 1949b, p. 40 [ *M.
reducta; OD). Tegmen as in Dysmorphoptilvides
but with shorter distal area; M with 3 terminal

branches. Becksr-Migbisova, 1962b. Jur., USSR
(Tadzhik).

Tennentsia Riex, 1976b, p. 813 [ *Dysmorphopti-
loides protuberans Riex, 1974c, p. 22; OD}. Fore
wing similar to that of Dysmorphaptiloides, but
SC with several distal branches and RS
unbranched; M and CU apparently connected
basally by a crossvein. Trias., South Africa.

Fic. 149,10. *T. protuberans, fore wing,

X2.3 (Riek, 1976b).
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Family CERCOPIDAE
Westwood, 1838

{Cercopidae Wistwoon, 1838, p. 39])

Head narrower than pronotum, usually as
wide as anterior margin of scutellum; ocelli
on disc of crown, each at posterior end of
sulcus; length and widch of eyes almost equal;
antennae originating in cavities below ante-
rior margin of head; postclypeus commonly
protuberant. Fore wings usually coriaceous.
{The Aphrophoridae are included here, as a
subfamily, because of the difficulty of rec-
ognizing the distinguishing features in the
fossils.} Evans, 1956. Trias.—Holo.

Cercopis Fasricwus, 1775, p. 688. [Numerous
extinct species from Tertiary deposits and
described before 1900 were placed in the genus,
but their assignment to Cercopis has not been
generally accepted (see Hanpurscn, 1907, p.
1072-1074). However, a few, well-preserved
specimens appear to justify at least tentative
placement in the genus.]l Scupper, 1890;
Cockeret, 1920a, 1927b; Evans, 1956, Eoc.,
Canada (British Columbia), USA (Colorado,
Wyoming), USSR (Asian RSFSR )-Holo.

Alotrifidus Evans, 1956, p. 216 [*A. interruptus,
OD}. Fore wing as in Trifidella, but costal mar-
gin arching basally and RS arising further dis-
tally. Trias., Australia (Queensland). FiG.
148,10. *A. interruptus; fore wing, X 10 (Evans,
1956).

Aphrophora Germar, 1821, p. 48. COCKERELL,
1922f, 1925g; PoNnGrAcz, 1928; Prron, 1936¢;
THEoBALD, 1937a; Becker-Micpisova, 1964.
Eoc., Europe (Baltic, France), Canada (British
Columbia); Olige., England, Europe (France);
Mio., USSR (Asian RSFSR)-Holo.

Cercopites Scubper, 1890, p. 316 [*C. calliscens
Scupper, 1890, p. 316; SD CarrenTer, herein}.
Head relatively small; thorax hexagonal; fore wing
more than twice as long as broad. Eor., USA
(Wyoming), Canada (British Columbia).

Clastoptera GerMar, 1839, p. 187. Scupoer, 1890.
Oligo., USA (Colorado)-Holo.

Dawsonites Scupper, 1895b, p. 18 {*D. veter, OD}.
Similar to Palecphora, but RS arising at mid-
wing. Mio., Canada (British Columbia).

Eocercopidium Zeuner, 1944a, p. 116, nom. subst.
pro Eocercopis Zruner, 1941a, p. 88, non
HanpLrscH, 1939 [ *Eocercopis maculata Zyuner,
1941a, p. 88; OD}. Fore wing similar to thart of
Aphrophora, but R strongly bent anteriorly near
base; preradial part of wing very wide, crossed
by pectinace branches from R; radial-median area
very broad; M separating from CUA very near
to base. Eoc., Scotland. Fi. 148,4. °*E.

maculata (Zrunir);, fore wing, X6.4 (Zeuner,
1944a).

Megacercopis Cockirbil, 1925g,p. 9 (M. optima,
OD]. Lictle-known fore wing with venation sim-
ilar to that of Stenecphora, but apex much more
pointed. Mio., USSR (Asian RSFSR). L JTVR
148,2. *M. optima; fore wing, X2.5 (Cockerell,
1925g).

Palaeoptysma Scunnek, 1895b, p. 21 (*P. venosa,
OD}. Litde-known fore wing, related to Aphro-
phora but very slender. Eoc., Canada (British
Columbia).

Palaphrodes Scupoer, 1890, p. 333 {*P. irvegu-
laris Scubper, 1890, p. 333, SD Carrentrr,
herein}. Fore wing as in Cercopis, but head very
obtuse and rounded in front, narrower distally
than thorax. Cockrrert, 1908k, Oligo., USA
(Colorado).

Palecphora Scubvex, 1890, p. 324 {*P. communis
Scuboer, 1890, p. 324; SD Carrrntrr, hereind.
Fore wing longer and more slender than that of
Palaphrodes; costal margin less arched.
Cockerirr, 1908k, 0/igo., USA (Colorado).

Pecrolystra Scunper, 1878a, p. 530 [*P. gigantea
Scuppek, 1878a, p. 530, SD CasrenTir, herein].
Large insects; head large, flat dorsally, ewice as
broad as long, the front broadly convex; scutel-
lum very small, about half as long as thorax.
Scubber, 1890. Ofigo., USA (Colorado).

Philagra StaL, 1863, p. 593, Cockerenr, 1925g.
Mio., USSR (Asian RSFSR)-FHolo.

Pryelus L PeeeTier & Servinig, 1828, p. 608.
TuiosaLp, 1937a, Oligo., Europe (France)-Holo.

Ptysmaphora Scubnir, 1895b, p. 21 [ *P. fletcheri;
OD]. Fore wing as in Palaeoptysma but with
costal margin straighter. Eoc., Canada (British
Columbia).

Sinophora Mericnar, 1902, p. 113 (*S. maculosa,
OD}. Brcker-Migoisova, 1964, Mje., USSR
(Asian RSFSR)-Holo.

Stenecphora Scuvper, 1895b, p. 17 {*S. punc-
tulata; OD}. Fore wing with very broad apex,
slender clavus; RS arising near base. Eoc., Canada
(British Columbia).

Stenolocris Scubper, 1895b, p. 19 [*S. venosa;
OD]. Licle-known fore wing, with very strong
costal vein and RS arising at wing base. {Family
assignment doubtful.} Mio.,, Canada (British
Columbia).

Triassoscarta Tinevarn, 1919¢, p. 874 (*T. sub-
costalis, OD}). Little-known genus, based on
incomplete tegmen. SC apparently absent; R long,
nearly parallel with costal margin and connected
to costal margin by about 8 subequal crossveins.
{Originally placed in the Scytinopteridae but
transferred to Cercopidae by Evans (1956).)
Trias., Australia (Queensland). Fic. 148,7.
*T. subcostalis; fore wing, X6 (Evans, 1956).

Triecphora Amvor & Sekviur, 1843, p. 561.
Wooowarn, 1879, Eoe., England-Holo.
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Trifidella Evans, 1956, p. 215 [ *T. perfecta; OD].
Fore wing tegminous, coarsely rugose; several
long veinlets between wing margin and R; M
and CUA fused basally; CUA forked. Trias.,
Australia (Queensland). Fic. 148,6. °*T.
perfecta;, fore wing, X10 (Evans, 1961).

Family IPSVICIIDAE Tillyard, 1919

[Ipsviciidae Tivarp, 1919¢, p. 878) (=Stenoviciidae Evans,
1956, p. 205]

Fore wing uniformly sclerotized; costal
margin thick and flattened; vein R consisting
usually of R and less commonly of RS; R
joined to M by a prominent crossvein; M and
CUA usually arising from a common basal
stem; M typically branched; CUA and CUP
apparently unbranched. Hind wing (known
only in Ipsvicia) strongly curved anteriorly
in distal area; CUA branched. Body unknown.
Perm.—Trias.

The systematic position of this family is
obscure. TiLyarp (1919¢) originally assigned
it to the Homoptera, close to the extinct
family Syntonopteridae, but later (1926d)
transferred it to the Fulgoroidea of che
Homoptera. Subsequently, it has been placed
in the Heteroptera by Evans (1956), in the
Homoptera (Auchenorrhyncha) by Brcker-
Micbtsova (1962b), in the Homoptera
(Peloridioidea) by CHina (1962), and in the
Homoptera (Cercopoidea) by Evans (1963).
Also, eight of the genera discussed below
(Stenovicia, Permocentrus, Permagra, Per-
monia, Stanleyana, Palaeovicia, Aphelo-
scyta, and Permoscarta) were placed in a new
family, Stenoviciidae, by Evans (1956),
although most of these were previously
assigned to the Ipsviciidae (Evans, 1943b).
Becker-Migpisova (1962b) concluded thar
the new family is unnecessary, and I have
followed her treatment in retaining these
genera in the Ipsviciidae.

Ipsvicia TiLLyarp, 1919¢, p. 878 [*]. jonesi; OD].
R with several anterior branches to costa near
middle of tegmen. Tiivarp, 1923b. Trias.,
Australia (Queensland). Fig. 149,2, *I.
jonesi;, a, tegmen; 4, hind wing, X4 (Evans,
1956).

Apheloscyta Tivarp, 1922b, p. 458 [*A. meso-

campta; OD]. Branches of all veins of tegmen
very short, {Family assignment doubeful.} Evans,

1956; Becker-MiGpisova, 1962b. Perm., Aus-
tralia (New South Wales).

Ipsviciella Becker-Migpisova, 1962a, p. 100 [*).
asiatica; OD}). Tegmen with rounded apex; R
nearly scraight, with several parallel branches to
costal margin; CUA unbranched, merging with
M basally. Trias, USSR (Kirghiz). Fig.
149,5. *l. asiatica; tegmen, XG6.5 (Becker-
Migdisova, 1962b).

Ipsviciopsis TiLvarp, 1922b, p. 464 [*1. elegans,
OD}. RS separating from R near base of tegmen.
Evans, 1963. Trias., Australia (Queensland).

Palaeovicia Evans, 1943b, p. 189 [*P. incena,
OD}. Tegmen: RS shore; M with 3 branches.
Evans, 1956; Becker-Migbisova, 1962b. Perm.,
Australia (New South Wales). Fic. 149.6.
*P. incerta; tegmen, X8 (Evans, 1943b).

Permagra Evans, 1943a, p. 7 [*P. distincta; OD).
Tegmen as in Tomioscarta but lacking closed
cells. Evans, 1956; Becker-Micpisova, 1962b.
Perm., Australia (New South Wales).

Permocentrus Evans, 1956, p. 207 {*Permoscarta
trivenylata Tiiyarp, 1926a, p. 19; OD}. Teg-
men with M and CUA independent basally.
Becker-MiGoisova, 1962b. Perm., Australia
(New South Wales).

Permoscarta Titiyarp, 1918b, p. 726 [*P. mitch-
elli; OD}. Little-known genus. Tegmen as in
Permocentrus but with 2 crossveins between M
and CUA. Evans, 1943a, 1956; Beckeg-
Migpisova, 1962b. Trias., Australia (Queens-
land),

Permovicia Evans, 1943b, p. 189 [*P. obscura,
OD}. Tegmen with RS broadly curved. Evans,
1956. Perm., Australia (New South Wales).

Fic. 149,3. *P. obscura; X10 (Evans,
1943b).

Stanleyana Evans, 1943b, p. 188 [*S. puichra; OD}.
Tegmen with RS apparently absent; M and CUA
coalesced basally; M with 3 branches. Evans,
1956. Perm., Australia (New South Wales).

Fi. 149,8. *S. pulchra; tegmen, X6.5
(Evans, 1943b).

Stenovicia Evans, 1943b, p. 188 [*S. angustata,
OD}. Tegmen as in Ipsvicia but much more
slender; R long, arising ac about midwing; M
with 2 very short branches; CUA and M coa-
lesced basally. {Type of family Stenoviciidae
Evans, 1956.1 Perm., Australia (New South
Wales). Fig. 149,1. *S. angustata; fote
wing, X8 (Evans, 1943b).

Tomioscarta Becker-Migpisova, 1961¢, p. 350 [*T.
surijokovensis; OD}. Tegmen with R branched
at point of origin of RS; several closed cells
between M, CUA, and RS. Becker-Migpisova,
1962b. Perm., USSR (Asian RSFSR). Fig.
149,7. *T. sarijokovensis; fore wing, X6.5
(Becker-Migdisova, 1961c¢).

Tychtoscarta Becker-Migpisova, 1961c, p. 350
{*T. sokolovensis; OD}. Little-known genus.
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Tegmen long and narrow; RS unbranched and
continuing in a straighe line from stem of R; M
unbranched; CUA forked distally. Becker-
Migbpisova, 1962b. Perm., USSR (Asian
RSFSR). Fic. 149 4. *T. sokolovensis, fore
wing, X8 (Becker-Migdisova, 1961¢).

Family ARCHIJASSIDAE
Becker-Migdisova, 1962

[Archijassidae Bicxer-Micoisova, 1962a, p. 95}

Fore wing very wide, in some species with
triangular costal area traversed by vein SC;
SC usually divided into 2 long branches; RS
present; numerous crossveins between
branches of R and M; anal area wide, tri-
angular. Jar.

Archijassus HanpurscH, 1906b, p. 501 {*Cerco-
pidium heeri Gemnitz, 1880, p. 529; SD Car-
PENTER, herein). Fore wing with costal margin
strongly angular; RS arising beyond midwing;
M with 4 branches. Evans, 1956. Jur., Europe
(Germany). Fic. 148,8. *A. beeri (Grinitz),
fore wing, X8 (Evans, 1956).

Atitizon Hanpursch, 1939, p. 144 [*A. jassoides,
OD]. Fore wing very broad; costal margin strongly
curved but not angular basally; RS arising at
midwing. Jur., Europe (Germany). Fii.
148,11. *A. jassoides, fore wing, X8 (Hand-
lirsch, 1939).

Eojassus Hanpuirscr, 1939, p. 145 {*E. indistinc-
tus; OD}. Lictle-known genus, based on fore wing;
costal margin smoothly curved. Jur., Europe
(Germany). Fic. 148,9. *E. indistinctus, fore
wing, X6.5 (Handlirsch, 1939),

Liojassus HanpurscH, 1939, p. 146 ["L. affinis;
OD]}. Fore wing: SC with 2 long branches; RS
arising at midwing; costal margin smoothly
curved; M with 3 branches. [Family assignment
doubtful.} Jur., Europe (Germany). Fii.
148,1. *L. affinis; fore wing, X6.5 (Handlirsch,
1939).

Family HYLICELLIDAE Evans, 1956

{Hylicellidae Evans, 1956, p. 195}

Fore wing as in Hylicidae (recent), with
M coalesced basally with CUA, buc CUA1
present and coalesced with part of M3+4
distally. Trias.

Hylicella Evans, 1956, p. 195 [*H. colorata; OD}
[=Hylicellites Becker-MiGnisova, 1962a, p. 95,
(type, Hylicella reducta Evans)l. CUA with
abrupt basal bend; 2 crossveins between RS and
M1+2; 1 crossvein between M1 +2 and M3 +4.
Trias., Australia (Queensland). Fic. 150,6.
*H. colorata; fore wing, X5 (Evans, 1956).

Family MUNDIDAE
Becker-Migdisova, 1960

[Mundidae Bioxts-Miouisova, 1960, p. 31)

Fore wing weakly tegminous, without pits;
veins thick; RS, M, and CUA with prominent
projections; costal area and anal area broad.
Perm.

Mundus Becxer-MiGoisova, 1960, p. 31 [*AM.
nodosus; OD}. Fore wing relatively broad, with
asymmetrical, blunt apex; R diverging abruptly
at midwing toward costal margin, forking; R2
parallel to RS. Perm., USSR (European RSFSR).

Fic. 150,5. *M. nodosus; fore wing, X8

(Becker-Migdisova, 1960).

Family PEREBORIIDAE
Zalessky, 1930

{nom. corvect. Buups, Mriannin, & Caneentin, 1934, p. 813 (pro
Percboridae Zatessxy, 1930, p. 1026)} {=Permoglyphidac Evans,
1943b, p. 183}

Fore wing membranous; veins R, RS, and
CUA with extensive branching. Brckex-
Micpisova, 1962b. Perm.—Trias.

Pereboria Zavessky, 1930, p. 1021 {*P. bella,
OD}. Little-known genus, based on fore wing.
R with close pectinate branching; crossveins
numerous, irregular; wing large, abour 40 mm
long. Evans, 1956; Becker-MiGoisova, 1962b.
Perm., USSR (Asian RSFSR). Fii. 150,9.
*P. bella; fore wing, X 1.5 (Becker-Migdisova,
1962b).

Crosbella Evans, 1956, p. 192 [*C. elongata, OD].
Fore wing as in Permobrachus, but M more
extensively branched. Trias., Australia
(Queensland): Fi16. 150,1. *C. elongata, fore
wing, X4.5 (Evans, 1956).

Kaltanopibrocha Becker-MiGpisova, 1961¢, p. 357
[*K. boreoscytinoides, OD}. Little-known genus,
based on hind wing fragment. Costal margin
almost straight; R directed posteriorly in apical
region, pectinately branched; M forking before
RS. {Family assignment doubtful.] Perm., USSR
(Asian RSFSR). Fic. 150,10, *K. boreo-
scytinoides; hind wing, X4.5 (Becker-Migdisova,
1961¢).

Neuropibrocha Brcker-Micnisova, 1961¢, p. 356
[*N. ramisubcostalis; OD). Fore wing as in Pere-
boria, but R with fewer pectinate branches and
less dense reticulation of branches of RS, M, and
CUA; area between stems R and M with few
crossveins. Perm., USSR (Asian RSFSR).
FiG. 150,7. *N. ramisubcostalis; fore wing, X2.0
(Becker-Migdisova, 1961¢).

Permobrachus Evans, 1943b, p. 183 [*Permo-
dipthera dubia Tiryarp, 1926a, p. 24; OD}.
Fore wing shaped as in Scytopbara, but R1 curv-
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Crosbella

Pereboria
Fig. 150. Hylicellidae, Mundidae,

ing abruptly to anterior margin; branching of R2
pectinate; M branching well beyond midwing.
Perm., Australia (New South Wales). Fic.
150,4. P. magnus Evans; fore wing, X3.5 (Evans,
1943b).

Permoglyphis TiLvarp, 1926a, p. 22 {*P. bel-
montensis; OD]. Lictle-known genus, based on
fore wing; similar to Permopibrocha buc appar-
ently with less branching of R, RS, and M; costal
margin nearly straight. Trias, Australia (New

Permobrachus

Kaltanopibrocha

and Pereboriidae (p. 233-235).

South Wales). Fic. 150,8. *P. belmonteniis,
fore wing, X4.5 (Evans, 1956).

Permopibrocha MarTynov, 1935¢, p. 18 [*P.
ramosa;, OD}. Fore wing as in Pereboria, but R
with fewer branches; M more deeply forked than
CUA, fore wing small. Perm., USSR (European
RSFSR). Fi6. 150,3. *P. ramosa; fore wing,
X3.5 (Martynov, 1935¢).

Scytophara MartyNov, 1937b, p. 36 [*S. extensa;
OD]}. Fore wing more slender than in Permopi-
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brocha; costal margin straight beyond base; M
forking at about level of origin of RS. Perm.,
USSR (European RSFSR). Fic. 150,2. *S.
extensa;, fore wing, X6.5 (Martynov, 1937b).

Family FULGORIDIIDAE
Handlirsch, 1939

{nom. transi. Becker-MiGpisova, 1962b, p. 184, ex Fulgoridiinace
Hanotirsen, 1939, p. 122}

Fote wing tegminous; costal margin only
slightly arched; vein SC long, without
branches; RS arising at about midwing; CUA
forking well before origin of RS; crossveins
few. Hind wing a little shorter than fore
wing; anal area very broad; RS simple or with
short fork; 1A arched away from CUP. Evans,
1956; Becker-Migpisova, 1962b. Jur.

Fulgoridium Hanbpuirsck, 1906b, p. 496 {*Phry-
ganidium balticum Geinrrz, 1880, p. 527, OD}
[=Fulgoridulum HanpuLRsCH, 1939, p. 140
(type, F. egens)}. Fore wing slender; usually with
maculations; SC close to margin; R with a series
of short branches distally; CUA with several long
branches. Boog, 1953; Evans, 1956. Jur., Europe
(Germany). Fic. 151,2a. F. punctatum
Hanpursen; fore wing, X 10 (Handlirsch, 1939).

Fic. 151,26, F. reductum Hanpurscu; bind
wing, X10 (Handlirsch, 1939).

Metafulgoridium CarpenTER, herein {*M. spilotum
Hanpursch, 1939, p. 139; OD]. Fore wing as
in Fulgoridium, but CUA2 unbranched. {The
original generic name, Metafulgoridium, was a
nomen nudum (HanpuRscH, 1939).] Jur., Europe
(Germany), Fic. 151,1. *M. spilotum, fore
wing, X6.5 (Handlirsch, 1939).

Family LOPHOPIDAE Stal, 1866

{Lophopidae StiL, 1866, p. 130}

Head markedly narrower than pronotum;
vertex usually narrow; pronotum short and
broad, tricarinate. Fore wing coriaceous, with
conspicuous venation and supernumerary
longitudinal veins and crossveins; wing usu-
ally elongate; apical margin broadly rounded,
claval veins united before apex. Fore and
middle tibiae usually compressed. Jur.—Holo.

Lophops Seinora, 1838, p. 205. Holo.

Eofulgoridium MarTynov, 1937a, p. 164 [*E. ki-
sylkiense; ODY. Fore wing with SC about midway
between C and R; M dividing at midwing; M
with 3 branches. Hind wing little known; costal
margin concave; RS arising beyond midwing; M
and CUA dividing beyond midwing. Evans,
1956; Becker-Micpisova, 1962b. Jur., USSR

Eofulgoridium

Fic. 151. Fulgoridiidae and Lophopidae (p. 235).

(Kirghiz). FiG. 151,3a. *E. kisylkiense, fore
wing, X4.2. Fic. 151,36, E. proximum
MarTtyNov; hind wing, X5 (Martynov, 1937a).

Scoparidea Cockerery, 1920¢, p. 243 [*S. nebulosa,
OD]. Fore wing with RS parallel to R; apical
region with numerous, parallel veins; no regular
gradate series of veins. [Family assignment
doubeful.} Eoc., USA (Colorado).

Family CIXIIDAE Spinola, 1838

{Cixiidae Srinoia, 1838, p. 204)

Head not elongate; antennae with 2 seg-
ments, bearing flagella; wings unusually well
developed. In fore wing, veins SC, R, and
M with common stem; claval suture distince;

claval veins united into a claval stem. Perm.—
Holo.
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Cixius Latrente, 1804, p. 168. [The assignment asiatica, OD}). Fore wing with costal margin only

of a Jurassic species from England to this genus
is very doubtful (FEnnan, 1961), as is thac of
the several species in Baltic amber (Germar &
Berenpt, 1856).} Scupper, 1890. Eor., USA
(Wyoming); Olige., USA (Colorado)-Holo.

Asiocixius Becker-Migpisova, 1962a, p. 97 [*A.
fulgoroides; ODY. Fore wing membranous, except
at base; costal margin smoothly rounded; R2
curved toward RS and giving rise co several vein-
lets; RS forked distally; M forking beyond mid-
wing and with extensive pectinate branching;
CUA with a long fork. Trias., USSR (Kirghiz).

Fic. 152,6. *A. fulgorvider; fore wing, X5
(Becker-Migdisova, 1962b).

Boreocixius BEcker-MiGpisova, 1955, p. 1100 {*B.
sibiricus; OD). Fore wing with costal margin
strongly thickened; RS arising very near wing
base; R and RS with very short branches; fork
of CUA long and curved. Trias., USSR (Asian
RSFSR). Fic. 152,12, *B. sibiricus; fore
wing, X 10 (Becker-Migdisova, 1962b).

Cixiella Becker-Micpisova, 1962a, p. 98 {*C.
reducta; OD). Fore wing weakly tegminous, dis-
tal portion membranous; RS arising near mid-
wing; M forking beyond level of origin of RS,
with 3 terminal branches, and forming a large,
closed cell; CUA curved basally. Trias., USSR
(Kirghiz). Fic. 152,8. *C. reducta; fore
wing, X 10 (Becker-Migdisova, 1962b).

Cycloscytina Martynov, 1926b, p. 1349 [*C.
delusinervis; OD}. Fore wing tegminous, elon-
gate; costal margin only slightly curved; R with
a series of branches as in Mesocixiella but shorter;
M joined to RS distally by a recurved branch.
Hind wing lictle known; M wich 2 long branches,
arising before midwing. Evans, 1956. Trias.,
USSR (Kirghiz); Jur., USSR (Kazakh, Ta-
dzhik). Fig. 152,3. *C. delutinervis, Jur.,
Kazakh; fore wing, X6 (Becker-Migdisova,
1962b).

Diaplegma Scupper, 1890, p. 288 [*D. abductum
Scupper, 1890, p. 290; SD CarvenTer, herein}.
Similar to Cixius, but RS arising near midwing,
each of its forks dividing into 2 or 3 distal,
curved branches. O/igo., USA (Colorado).

Eofulgorella Cocksrert, 1909j, p. 172 [*E. brad-
buryi; OD]. Fore wing resembling thac in O/i-
arus but elongate and with costal margin con-
cave; crossveins forming a very regular series.
{Family assignment doubtful.] Eoc., USA (Colo-
rado).

Eoliarus Cockeret, 1925a, p. 10 [*E. quadri-
stictus; OD}. Similar to Oliarus, but RS arising
well before the pterostigmal area and giving rise
to 4 very oblique branches anteriorly. Eoc., USA
(Colorado).

Hyalesthes SiGNORET, 1865, p. 128 [*H. obsoletus,
OD]. Starz, 1950a. Oligo., Europe (Germany)~
Holo.

Mesocixiella Becker-Migpisova, 1949b, p. 38 [*M.

slightly curved; R with a series of parallel branches
leading to margin; RS arising before midwing
with 3 or 4 terminal branches; M forked beyond
midwing. Evans, 1956. Trias., USSR (Kirghiz),
Jur., USSR (Kazakh). Fic. 152,7. *M. asi-
atica; fore wing, X6.5 (Becker-Migdisova,
1962b).

Mesocixius TitLyarp, 1919¢, p. 876 {*M. trias-
sicus; OD). Fore wing with RS forking about
halfway between origin of RS and wing apex;
fork of M less distal. Evans, 1956. Trias., Aus-
tralia (Queensland). Fic. 152,10, *M. trias-
sicus; fore wing, X5.4 (Tillyard, 1919c¢).

Mundopoides Cockererr, 1925g, p. 11 [*M. cis-
thenaria; OD). Similar to Mundopa (recent),
having nearly straight costal and outer margins,
the apex being obliquely truncate; SC terminar-
ing at midwing. Mio., USSR (Asian RSFSR).

Myndus Stir, 1862, p. 307. Cockerelr, 1926b.
Oligo., England-Holo.

Oeclixius Fennan, 1963, p. 43 [*0. amphion; OD).
Similar to Oecleus (recent) buc with long, slender
tibiae; pterostigma only moderately developed;
tegminal veins distinctly granulate. Mio., Mexico
(Chiapas). Fic. 152,5. *0. ampbhion; fore
wing, X 13 (Fennah, 1963).

Oliarites Scupper, 1890, p. 293 [*Mnemosyne ter-
rentula Scupper, 1878b, p. 773; OD]. Little-
known genus, with head less than half as broad
as thorax; veins forming a weak reticulation dis-
tally. {Family assignment doubtful.} Eoc., USA
(Wyoming). |

Oliarus StAL, 1862, p. 306. Cockererr, 1910b.
Oligo., Europe (Baltic)-Holo.

Oligonila CarpEnTER, herein [*0. defectuosa
THEOBALD, 19374, p. 258; ODJ. Fore wing as in
Anila (recent) buc lacking the oblique vein in
the costal area. {The original generic name, O/i-
gonila, was a nomen nudum (Tuiosaip, 1937a).]
Oligo., Europe (France).

Permocixiella Becker-Migoisova, 1961¢, p. 361
[*P. venosa; OD). Fore wing elongate, costal
margin nearly straight; R2 straight; branches of
CUA nearly straight. Perm., USSR (Asian
RSFSR). Fi. 152,4. *P. venosa; fore wing,
X5.4 (Becker-Migdisova, 1961c).

Protoliarus Cockererr, 1920c¢, p. 243 [*P. hama-
tus, OD}. Similar to Oliarus but without a stig-
matic spot on wings. Cockererr, 1924a;
Cockererr & LeveQue, 1931, Eor., USA (Colo-
rado).

Scytocixius MartyNOV, 1937b, p. 34 [*S. mendax;
OD]. Fore wing broader distally than basally;
costal margin smoothly curved; R2 strongly
arched away from margin; RS similarly arched
but less strongly; M with 3 distal branches; CUA
forking at the level of origin of RS. Perm., USSR
(Asian RSFSR). Fic. 152,1. *S. mendax; fore
wing, X10 (Becker-Migdisova, 1962b).

Surijokocixius Becker-Migpisova, 1961¢, p. 359

Mesocixiella

10

Permocixielia

Asiocixius

Mesocixius oA !

AS

12 Boreocixius

Fic. 152. Cixiidae (p. 236-238).

[*S. tomiensis; OD). Fore wing bmad, with
broadly rounded apex; costal margin thickened;
R2 strongly curved; RS unbranched; branches of
CUA long and curved, Evans, 1956. Perm., FJSS'R
(Asian RSFSR). Fig. 152,11, *S. tomieniis,
fore wing, X 15 (Becker-Migdisova, 1961¢).
Triassocixius TiLLyarp, 1919¢, p. 878 [(*T. aus-

tralicus; OD). Liule-known genus, based on
fragment of fore wing; R forked close 1o the
origin of RS; oblique crossveins from R to cqsral
margin. {Family position uncerrain.} Trias.,
Auscralia (Queensland). Fic. 152,2. °*T.
australicus; fote wing, X5.5 (Evans, 1956).
Vitreacixius Becker-Migpisova, 1962a, p. 99 {*V.
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ellipticus; OD). Fore wing weakly tegminous;
similar to Cixsella, but RS arising slightly more
basally; M with 4 branches, closed cell smaller
than in Cixiella. Trias., USSR (Kirghiz).
Fic. 152,9. *V. ellipticus; fore wing, X6 (Becker-
Migdisova, 1962b).

Family ACHILIDAE Stal, 1866

{Achilidae Stii, 1866, p. 130}

Head usually small; frons and clypeus
large. Hind tibiae elongate; second segment
of hind tarsus large. Fore wing well devel-
oped, basal two-thirds thickened; veins SC
and R united for a shorc interval basally; SC
with 2 or more short branches leading to
costal margin, forming stigmatic area; R
branched only apically, connected to M by
2 or more crossveins; M with at least 3
branches; clavus short, claval veins united to
form claval stem. Hind wing moderately
large. Oligo.—Holo.

Achilus KRy, 1819, p. 474. Holo.

Elidiptera Seinora, 1839, p. 304. Scubpex, 1890.
Olige., USA (Colorado)-Holo.

Protepiptera UsINGER, 1939, p. 66 [*P. kaweckii,
OD]}. Similar to Epiptera (recent) but with ver-
tex distinctly in fronc of eyes; posterior margin
of vertex concavely arcuate. O/igo., Europe (Bal-
tic).

Family RICANIIDAE
Amyot & Serville, 1843

{Ricaniidae AMyoT & Senviie, 1843, p. 527}

Head usually as wide as the pronotum;
vertex short and broad; clypeus much nar-
rower than frons. Fore wing large, broadly
triangular; costal margin usually nearly
straight; costal area broad with numerous
crossveins; basal area of clavus without pus-
tules; venation diverse; veins R, M, and CU
typically with numerous branches, with 1 or
2 subapical lines of gradarte crossveins. Hind
wing smaller than fore wing and with reduced
venation. Basal segment of hind tarsus very
small, withour lateral spines. Trias.~Holo.
Ricania Germar, 1818, p. 221. Darman, 1826;

Gueser, 1862; Scubpber, 1890. Eor., Canada

(British Columbia); O/ige., Europe (Baltic)-Holo,
Cotradechites FENNaH, 1968, p. 144 [*C. lithinus,

OD]. Similar to Cotrades (recent), but tegmen

twice as long as broad; costal area broad, with
dense venation, Paleac., USA (Norch Dakota).

Dilaropsis CockereLL, 1920c, p. 244 {*D. ornatus;
OD}. Fore wing broad, triangular; costal margin
slightly convex; SC ending about two-thirds wing
lengch from base; M diverging abrupely from R
near origin of RS. Eor., USA (Colorado).

Eobladina Hauer, 1956, p. 13 [*E. antiqua; OD).
Lictle-known genus, based on fore wing; costal
area wide distally; SC joined to R at base by
curved crossvein, forming a very short basal cell;
RS arising well before midwing. Eor., Europe
(Germany). Fic. 153,2. *E. antiqua; fore
wing, X6 (Haupt, 1956).

Eoricania Henriksen, 1922b, p. 24 {*E. danica;
ODJ}. Fore wing as in Ricania (recent), but 1A
and 2A joined proximally beyond wing base.
Eoc., Europe (Denmark). Fic. 153,4. *°E.
danica; fore wing, X2.5 (Henriksen, 1922b).

Hammapteryx Scubper, 1890, p. 298 [*H. retic-
ulara; OD). Fore wing subtriangular; costal mar-
gin arched at base; numerous crossveins from SC
to margin; R with at least 2 arcuate branches
distally; RS arising well before midwing.
Cockererl, 1920a, 1920b; Cockereil &
Sanvuouse, 1921; Henriksen, 1922b; Piton,
1940a. Eoc., USA (Colorado, Wyoming), Europe
(Denmark, France), England. Fic. 153,3.
H. paucistriata Henriksen, Denmark; fore wing,
X4 (Henriksen, 1922b).

Ludibrium Becker-Migpisova, 1962a, p. 100 {*L.
ludus; OD). Hind wing little known; RS appar-
ently arising distally as a continuation of stem
R; M forked to about midwing. Trias., USSR
(Kirghiz): -Fi6. 153,5. *L. /Judus; hind wing,
X6 (Becker-Migdisova, 1962a).

Neoricania CarpENTER, 1990, p. 131, nom. subst.
pro Eoricania Haurt, 1956, p. 12, non Henrik-
seN, 1922b [*Eoricania reticulata Haurt; OD).
Fore wing with costal space much narrower than
in Eoricania; SC much closer to C. Eor., Europe
(Germany).

Scolypopites TiLLyarnp, 1923a, p. 17 (*S. bryani;
OD]. Fore wing as in Scolypopa (recent), but SC
shorter, reaching only to a little beyond mid-
wing; only one series of gradate veins. Mio., Aus-
tralia (Queensland). FiG. 153,6. *S. bryani,
fore wing, X3.5 (Tillyard, 1923a).

Family NOGODINIDAE
Melichar, 1898

[Nogodinidae MeLicnak, 1898, p. 204)

Head about as wide as pronotum; frons
longer than wide. Fore wing large, usually
broadest towards apex, coriaceous or hyaline,
with numerous veins and crossveins; costal
area with several crossveins; basal cell usually
large; clavus not punctulate; claval stem
reaching apex of fore wing. Hind tibiae with
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lateral spines; second segment of hind rarsus
small, with a pair of spines distally. Eor.—
Holo.

Nogodina StiL, 1859, p. 326. Holo.

Detyopsis CockereLt, 1920c, p. 242 {*D. scud-
deri; OD}. Fore wing much as in Detya (recent);
veinlets from SC to costal margin numerous; RS
forking well before midwing. Eoc., USA (Col-
orado).

Tritophania Jacosi, 1937, p. 188 [*T. patruelis,
OD]). Similar to Gaerulia (recent), but frons
without a keel; prerostigma absent. Oligo.,
Europe (Baltic). Fic. 153,1. *T. patruelis;
whole insect, X3.4 ( Jacobi, 1937).

Family FULGORIDAE Latreille, 1807

{Fulgoridae Latrenre, 1807, p. 1631

Head usually large and simple, but often
with prominent, cephalic process; postcly-
peus large, triangular; compound eyes large.
Fore wing well developed, with numerous
supernumerary veins and crossveins; hind
wing with the anal and jugal areas reticulate.
Eoc.—Holo.

Fulgora Linng, 1767, p. 703. Holo.

Callospilopteron CockereL, 1920¢, p. 245 [*C.
ocellatum; OD]). Fore wing broad, with obtuse
apex; costal area much reduced; SC short; ante-
rior veinlets from SC and R very oblique; ocel-
liform spots near outer margin. {Family assign-
ment doubtful.} Eoc., USA (Wyoming).

Eucophora SeiNoLa, 1839, p. 200. SCUDDER, 1895b.
Foc., Canada (British Columbia)-Holo.

Lystra Fasricius, 1803, p. 56. Scupper, 1890.
{Generic assignment of fossil doubtful.} Eer.,
USA (Wyoming)-Holo.

Nyktalos MetcaLr, 1952, p. 230, nom. subst. pro
Nyctophylax Scupper, 1890, p. 279, non
FirzINGeR, 1860 [*Nyctophylax ubleri SCUDDER;
OD]}. Large species of uncertain affinities; head
with a stout, recurved process; legs stout; femora
and tibiae carinate. Oligo., USA (Colorado).

Poiocera LaporTe, 1832, p. 221. GerMar &
BerenpT, 1856. Oligo., Europe (Baltic)-Holo.

Family FLATIDAE Spinola, 1838

[Flatidae Seinota, 1838, p. 205}

Head narrower than thorax; lateral edges
of face not angular. Fore wing with costal
atea having crossveins; basal area of clavus
granulate; clavus often open, claval veins
separate or joined apically. Hind tibiae with-
out 2 movable spur; first hind tarsomere short,

2
Eobladina

Fic. 153. Ricaniidae and Nogodinidae (p. 238-
239).

second one small with a spine on each side.
Eoc.—Holo.

Flata Fasricius, 1798, p. 511. Holo.

Aphaena GuirIN & MEneviLLe, 1833, p. 452,
Scupper, 1890; Cockereil, 1920c. Eoc., USA
(Wyoming); Olige., USA (Colorado)~Holo.
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Netutela CUA

Fig. 154. Issidae and Dictyopharidae (p. 240-
241).

Ficarasites Scupper, 1890, p. 301 [*F. stigmati-
cum; OD]. Little-known genus; costal area nar-
row, with oblique veinlets; few crossveins. Eoc.,
USA (Wyoming).

Giselia Haver, 1956, p. 14 {*G. multifarcata;
OD]. Fore wing as in Uxantis (recent); SC curved
away from margin as it approaches midwing;
R and M fused basally, separating early, with RS
arising about one-sixth wing length from base;
CUA apparently with a deep fork. Eoc., Europe
(Germany).

Lechaea STAL, 1866, p. 236. Henriksen, 1922b.
Eor., Europe (Denmark)-Holo.

Ormenis StAL, 1862, p. 68. CockEerftL, 1926a.
Tert. (epoch unknown), Argentina. Holo.

Poekilloptera LaTrente, 1796, p. 90. CockereiL,
1921d. Oligo., England-Holo.

Thaumastocladius Cockererr & SaNDHOUSE, 1921,
p. 456 [*T. simplex; OD). Fore wing as in Gaga
(recent); costal area broad, with numerous oblique
veinlets; R branching apically; M and CUA coa-
lesced to about midwing; CUP distinctly forked.
{Family position doubtful.} Cockererr, 1924a.
Eoc., USA (Wyoming).

Family ARAEOPIDAE Metcalf, 1938

{Araeopidae MeTcatr, 1938, p. 281)

Head usually small; antennae short, usu-
ally not longer than head and thorax com-
bined. Fore wing diverse, ranging from bra-
chypterous, with reduced venation, to fully
developed, with normal venation; vein SC
typically with 2 branches; R coalesced with
SC for about half its length, then coalesced
with part of M; M usually with 3 branches;
CU with 3 branches. Hind wing usually pres-
ent, sometimes reduced; SC and R coalesced
for more than half ctheir lengths; M

unbranched. Hind femora and tibiae elon-
gate; spur well developed ac apex of tibia,
either spinelike or much enlarged and com-
plex. Eoc.—Holo.

Araeopus SeiNoLa, 1839, p. 336. CockererL, 1924a;
Statz, 1950a. Eoc., USA (Colorado); Oligo.,
Europe (Germany)-Holo.

Amagua CockereL, 1924a, p. 3 [*A. fortis; OD].
Fore wing as in Stenocranus (recent), wing of
uniform width, narrow; crossveins m-cu long.
Mio., USSR (Asian RSFSR).

Chloriona Fieser, 1866, p. 519. Becker-Micpisova,
1964. Mio., USSR (Asian RSFSR)-Holo.

Liburnia StaL, 1866, p. 179. Cockererr, 1917h.
Mio., Burma-Hols.

Family ISSIDAE Spinola, 1838

[Issidae Seinora, 1838, p. 158]

Head usually at least as wide as thorax;
lateral margins of thorax not keeled; anterior
margin of pronotum rounded and extended.
Fore wing usually with reduced venation and
often small; costal area small, without cross-
veins, or absent; base of costal margin not
strongly curved; clavus not granulate. Hind
tibiae with 2 to 4 spines; second hind tar-
somere with a spine on each side. Jur.—Holo.

Issus Fabricius, 1803, p. 99. Bervoers, 1910. Ofigo.,
Europe (Baltic)-Holo.

Elasmocelidium MarTyNnoOV, 1926b, p. 1355 [*E.
rotundatum, OD}. Fore wing short, much
broadened distally; SC nearly parallel to costal
margin; costal margin thickened; RS arising wel!
before midwing; RS and M forked distally; anal
area extending only to about midwing. Bobs,
1953; Evans, 1956, Becker-Migpisova, 1962b.
Jur., USSR (Kazakh); Europe (Germany).
Fic. 154,1. *E. rotundatum, Kazakh; fore wing,
X6.3 (Becker-Migdisova, 1962b).

Issites Hauet, 1956, p. 16 [*I. glaber, OD]. Fore
wing as in Issus (recent) but without the dense
reticulation. Eoc., Europe (Germany).

Mesotubilustrium Becker-Micpisova, 1949b, p.
35 (*M. asiaticum; OD]). Similar to Elasmo-
celidium, buc RS arising near midwing. Jur.,
USSR (Kazakh).

Tetragonidium Boog, 1953, p. 194 [*T. paral-
lelogramma;, OD). Fore wing as in Elasmocel-
idium, but M with more branches. Jur., Europe
(Germany).

Family DICTYOPHARIDAE
Spinola, 1838

[Dictyopharidae Seinova, 1838, p. 202}

Head relatively large; struccural details of
vertex and frons diverse. Legs usually slender
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and elongate; hind tibiae commonly with 3
to 5 stout spines; second hind tarsal segment
large, with a row of small spines at apex.
Fore wing either normal or reduced; vein SC
and R coalesced beyond basal area of wing;
R branching irregularly distally; an irregular
transverse line commonly formed by series of
crossveins in apical third of wing. Hind wing
usually large, with irregular venation. EmeL-
jaNov, 1983, Cret.—Holo.

Dictyophara Germar, 1833, p. 175. [The family
assignment of '‘Dictyophara” scudderi Piton
(1940a), from the Eocene of France, is uncer-
tain.] Scuoper, 1890; Becker-Migpisova, 1964,
EmMerjanov, 1983, Mio., USSR (Asian RSFSR)~
Holo.

Chanithus AmyoTt, 1847, p. 160. Brcker-
Micpisova, 1964; EmeLjanov, 1983, Mio., USSR
(Asian RSFSR)-Holo.

Florissantia Scupper, 1890, p. 293 [*F. elegans,
OD]. Little-known genus, apparently related to
Dictyophara. {Originally placed in Cixiidae by
Scupper (1890); transferred to Dictyopharidae
by Emerjanov (1983).1 Cockerelr, 1909a. Oligo.,
USA (Colorado).

Netutela Emerjanov, 1983, p. 84 [*N. annunci-
ator, ODY. Similar to Cladodiptera (recent), but
clavus of fore wing without crossveins; M forking
distally of origin of RS. Crer., USSR (Asian
RSFSR). Fic. 154,2. *N. annunciator; fore
wing, X6.5 (Emeljanov, 1983).

Family ARCHESCYTINIDAE
Tillyard, 1926

{Atchescytinidae Tiivarn, 1926g, p. 385] [=Permopsyllidac

Tiivaro, 1926g, p. 390; Lithoscytinidae Canrentin, 1933a, p

436, Maueriidae Zaessky, 1937¢, p. 54; Permoscytinopsidae

Zatessky, 1939, p. 36; Uraloscytinidae Zatessky, 1939, p. 40,

Maripsocidae Zatessky, 1939, p. 44; Kaltanaphididae Sziitan-
wicz, 1971, p. 631

Fore and hind wings membranous, similar
in size and almost alike in venation. Fore
wing with vein SC very close and parallel to
R+M, R, and R1; R forming a pterostigma;
RS originating at about midwing; M usually
with at least 3 branches; CUA arising from
stem CU, then directed towards R + M, which
it touches at the point of separation of M,
CUA forked; anal area small. Hind wing
similar to fore wing except that CUA arises
as an independent vein from the wing base
and is not directed towards R+M. Head
hypognathous; beak long; antennae long,
multisegmented; ovipositor prominent in
some genera at least. SzeLeG1EwIcZ & Porov,
1978. Perm.

Archescytina Tiivarnp, 1926g, p. 385 (A, per-
miana, OD} [=Maueria Zatessky, 1937¢, p.
54 (type, M. sylvensis); Permoscytinopsis
Zatessky, 1939, p. 36 (type, P. maueriacfor-
mis)]. Fore wing with costal margin nearly straight
except near base; SC close and parallel to R;
R+M arched anteriorly; R2 parallel 1o RS;
M usually with 3 branches. Antennae long and
slender, with abour 25 segments; beak long;
forelegs with thickened femora; female with long,
retractible ovipositor. CArPENTER, 1931b, 1939;
Zaiessky, 1937e, 1939; Becker-MiGnisova,
1961¢, 1961d, 1962b. Perm., USA (Kansas),
USSR (European and Asian RSFSR). Fii.
155,1a. Archescytina sp., USSR; lateral view of
body, X6 (Becker-Migdisova, 1961d). Fii.
155,14,c. *A. permiana, Kansas; b, fore wing; ¢,
hind wing, X6.5 (Carpencer, 1939).

Bekkerscytina Evans, 1958, p. 111 {*B. primi-
tiva;, OD). Similar to Eescytina, but RS arising
nearer to origin of M. Perm., Australia (New
South Wales). FiG. 155,10, *B. primitiva,
fore wing, X6.3 (Evans, 1958).

Eoscytina Evans, 1958, p. 109 {*E. migdisovae;
OD}. Similar to Archescysina, bur fork of CUA
very deep and broad and stem of CUA, as it
leaves CUP, sigmoidally curved. Perm., Austra-
tia (New South Wales). Fia. 155,9. °E.
migdisovae, fore wing, X6 (Evans, 1958).

Kaltanaphis Becker-MiGnisova, 1959a, p. 107 {°K.
permiensis; OD]. Little-known genus, based on
fragment of hind wing. {Originally assigned to
Permaphidopseidae; placed in new family, Kal-
tanaphididae, by SzeeGiewicz, 1971, trans-
ferred to Archescytinidae by SzrikGiewirz &
Porov, 1978.) Perm., USSR (Asian RSFSR).

Kaltanoscytina Becker-MiGgnisova, 1959a, p. 105
{*K. nigra, OD]}. Wings as in Archescytina, but
R longer and straighter in both pairs. Brokex-
MiGoisova, 1961¢; SzeLeGiewicz & Porov, 1978,
Perm., USSR (Asian RSFSR). Fig. 155,8.
*K. nmigra; fore wing, X7 (Becker-Migdisova,
1961¢).

Maripsocus Zaiessky, 1939, p. 44 (*M. ambiguus,
OD}. Lictle-known fore wing; venation as in
Archescytina, but M apparently with 2 branches.
Evans, 1956, Perm., USSR (European RSFSR).

Paleoscytina CarPENTER, 1931b, p. 118 [*P. brer-
istigma;, ODY). Similar to Archescytina, but CUA
of fore wing unbranched. Brokir-MiGbisova,
1961c. Perm., USA (Kansas), USSR (Asian
RSFSR). Fig. 155,3. *P. brevistigma, fore
wing, X 18 (Carpenter, 1933a).

Permopsylla TiLLyarp, 1926g, p. 390 ("P. amer-
icana;, ODY) {=Lithoscytina Carpenter, 1933a,
p. 436 (type, L. cubitalis)). Fore wing as in
Archescytina but relatively broader; costal mar-
gin slightly concave at level of origin of M.
Brcker-Micpisova, 1960, 1961c¢, 1962b. Perm.,
USA (Kansas), USSR (European and Asian
RSFSR). Fic. 155,7. *P. americana; fore
wing, X16 (Carpenter, 1931b).
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Fig. 155.  Archescytinidae (p. 241-243).

Permopsyllopsis Zatessky, 1939, p. 38 [*P. ros-
sica; OD). Liccle-known fore wing; venation as
in Archescytina, but RS straight. Becker-
MigDisova, 1960. Perm., USSR (Asian RSFSR).

Permoscytina TitLyarp, 1926g, p. 387 {*P. kan-
sasensis; OD). Similar to Archescytina, bue SC
and R nearly straight basally; proximal branch

of M arising at about level of origin of RS. Car-
PENTER, 1939. Perm., USA (Kansas). Fic.
155,2. *P. kansasensis; fore wing, X4.2 (Car-
penter, 1939),

Sarbaloscytina Becker-MiGpisova, 1959a, p. 104
[*S. angustipennis, ODY. Similar to Archescytina,
but stem R+M short and nearly straight.
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Becker-Migpisova, 1961c. Perm., USSR (Asian
RSFSR). Fic. 155,5. *S. angustipennis, fore
wing, X4.5 (Becker-Migdisova, 1961¢).

Sojanoscytina MarTyNoOv, 1933¢, p. 885 {*S. gran-
dis, OD}{=Ivascytina MarTYNOV, 1933, p. 888
(type, L. difficilis)]. Fore wing similar to that of
Archescytina, but M with 4 or more branches.
Perm., USSR (European RSFSR). Fi6. 155,6.
*S. grandis; fore wing, X3.4 (Becker-Migdisova,
1961¢).

Tshekardaella Becker-Micpisova, 1960, p. 59 {*T.
tihekardaensis, OD;, =Tchecardaella tche-
cardaensis Beckir-Migpisova, 1948a, p. 130,
nom. nud.}. Litcle-known genus, based on wing
and body fragments. Fore wing as in Archescy-
tina but shorter and more nearly oval.
Becker-Migpisova, 1962b; Szeteciewicz &
Popov, 1978. Perm., USSR (Asian RSFSR).

Uraloscytina Zavessky, 1939, p. 40 {*U. prosbo-
lioides; ODY]. Fore wing as in Archescytina, but
M more extensively branched and wich proximal
branch arising about the level of origin of RS.
{Type of family Uraloscytinidae Zatessky, 1939.}
Perm., USSR (Asian RSFSR): Fig. 155,4. U.
multinervosa BEcker-MiGpisova; fore wing, X4
(Becker-Migdisova, 1962b).

Family BOREOSCYTIDAE
Becker-Migdisova, 1949

[Boreoscytidae Becker-Micnisova, 1949a, p. 171]

Litcle-known family. Fore wing much
broader distally than basally; vein M with at
least 3 branches. Hind wing and body
unknown. Perm.

Boreoscyta Becker-Migpisova, 1949a, p. 172 (*B.
nefasta; ODY. Fore wing triangular; RS with pec-
tinate branches directed to costal margin.
RoupenporRF, 1957. Perm., USSR (European
RSFSR). Fic. 156,4. B, mirabilis BecKEr-
Micpisova; fore wing, X6.5 (Becker-Migdisova,
1949a).

Archescytinopsis Becker-Migpisova, 1949a, p. 175
[ *Sojanoscytina latipennis MarTYNOV, 1933¢, p.
887; OD]. Fore wing not so markedly triangular
as in Boreoscyta; RS without pectinate branches.
Perm., USSR (European RSFSR): Fic. 156,3.
*A. latipennir (MarTynOV); fore wing, X6.5
(Becker-Migdisova, 1949a).

Family PINCOMBEIDAE
Tillyard, 1922

[Pincombeidae Tiivarp, 1922a, p. 282}

Little-known family of uncertain affinities.
Fore(?) wing triangular; veins M and CUA
otiginating at same point on R; anal area
apparently very narrow. Hind wing appar-

Eupincombea CUA

2

Pincombea

‘RS

4

Boreoscyta o M
cua T
Fic. 156. Boreoscytidae and Pincombeidae (p.
243).

encly smaller than fore; R, M, and CUA
diverging from same place. Body unknown.
Perm.

Pincombea TiLLyarn, 1922a, p. 282 [*P. mirab-
ilis; OD). Fore(?) wing: M with 3 branches;
CUA forked to half its length; one crossvein
between M and RS, none between CUA and M.
Evans, 1956. Perm., Australia (New South
Wales). Fic. 156,2. *P. mirabilis; fore(?)
wing, X16 (Tillyard, 1922a).

Eupincombea Davis, 1942, p. 114 {*E. postica;
OD]. Hind wing: RS, M, and CUA unbranched,
costal area triangular. Evans, 1956. Perm., Aus-
tralia (New South Wales). Fic. 156,1. "E.
postica; hind wing, X20 (Davis, 1942).

Protopincombea Evans, 1943b, p. 193 [*P.
obscura; OD). Fore wing as in Pincombea, but
2 crossveins between RS and M and one between
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M and CUA. Evans, 1956. Perm., Australia (New
South Wales).

Family PROTOPSYLLIDIIDAE
Carpenter, 1931

{Protopsyllidiidae Carpenter, 1931b, p. 119} [=Permaphidiop-
seidae Broxea-Micoisova, 1960, p. 57}

Fore wing variable in shape; vein SC not
a distinct vein; RS typically unbranched; stem
of M fused with CUA; anal area small but
distinct and coriaceous; CUP straight. Hind
wing smaller than fore wing. Body structure
lictle known; legs slender. Perm.—Jur.
Protopsyllidium TiLyarp, 1926a, p. 26 [*P. aus-
trale; OD}Y. Fore wing with RS arising well before
midwing; M with 2 branches. Evans, 1956.
Perm., Australia (New South Wales). Fi.
157,9. *P. australe;, fore wing, X16 (Tillyard,
1926a).

Asiopsyllidium Becker-MiGpisova, 1959a, p. 113

[*A. unicum; OD]). Fore wing much wider dis-
tally than basally; RS arising well before mid-
wing; M with 2 branches; CUA with a narrow
fork. Trias., USSR (Kirghiz). Fig. 157,6.
*A. unicum; fore wing, X 10 (Becker-Migdisova,
1959a). )

Belpsylla Evans, 1943b, p. 192 [*B. reticulara;
OD]. Fore wing broad discally; M with 3 scraight
branches; one crossvein between RS and M1+2
and another between RS and M1, CUA with
small fork; anal area with Y-shaped vein. Perm.,
Australia (New South Wales). Fic.
157,10.*B. reticulata; fore wing, X12 (Evans,
1943b).

Cicadellopsis MarTynOv, 1937a, p. 107 [*C
incerta; OD). Fore wing with costal margin
strongly convex; RS arising near wing base; M
forked; CUA with small distal fork. Evans, 1956;
Becker-Micoisova, 1962b. Trias.—Jur., USSR
(Kirghiz). Fic. 157,8. *C. incerta, Jur.; fore
wing, X 13 (Martynov, 1937a).

Cicadopsyllidium Becker-Micoisova, 1959, p.
112 [*C. elongatum; OD]. Litcle-known genus.
Fore wing narrow; pterostigma apparently absent;
RS arising well before midwing; M and CUA
apparently fused basally. [Family assignmenc
doubtful.} Trias., USSR (Kirghiz).

Clavopsyllidium Davis, 1942, p. 117 {*C. mi-
nutum; ODY. Fore wing as in Protopsyllidium,
but M with 3 branches; CUA1 arched. Evans,
1943b, 1956. Perm., Australia (New South
Wales): Fi. 157,7. *C. minutum, fore wing,
X 18 (Davis, 1942).

Permaphidopsis Becker-Micpisova, 1960, p. 58
[*P. sojanensis; OD]. Little-known genus, based
on hind wing. Wing broad distally; M coalesced

basally with CUA; CUA forked distally with
strongly curved CUA1. Szereciewicz & Porov,
1978. Perm., USSR (European RSFSR).

Permopsyllidium Tiivarp, 1926a, p. 27 [*P.
mitchelli; OD). RS arising near midwing; M
with 3 branches. CArpENTER, 193 1b. Perm., Aus-
tralia (New South Wales). Fic. 157,5. *P.
mirchelli; fore wing, X 14 (Tillyard, 1926a).

Permopsyllidops Davis, 1942, p. 116 {*P. stan-
leyi; OD). Fore wing similar to Protopsyllidium,
but CUP absent or poorly developed; M with 3
branches. Evans, 1956. Perm., Australia (New
South Wales). Fic. 157,1. *P. stanleyi; fore
wing, X15 (Davis, 1942).

Permopsylloides Evans, 1943b, p. 193 {*P. inso-
lita; OD]. Fore wing of uniform width; costal
area wide; RS arising before midwing, curved;
M apparently with 2 branches; CUA sinuate; anal
area with Y-shaped vein. Evans, 1956, Perm.,
Australia (New South Wales). Fig. 157.4.
*P. insolita; fore wing, X 12 (Evans, 1943b).

Permothea TiLLyarp, 1926a, p. 28 [*P. latipennis,
OD). Fore wing much as in Prosopsyllidium, but
M with 3 branches. CarpenTER, 1931b; Evans,
1956. Perm., Australia (New South Wales).

Permotheella Davis, 1942, p. 116 {*P. syti-
nopteroides; OD). RS strongly curved; M with 3
branches; anal veins forming Y-shaped vein.
Evans, 1943b, 1956. Perm., Australia (New
South Wales). Fig. 157,3. *P. scytinopter-
oides; fore wing, X 14 (Davis, 1942).

Propatrix Becker-Migpisova, 1960, p. 55 [*P.
psylloides; OD; =P. psylloides Becker-
Micpisova, 1948a, p. 130, nom. nud.}. Fore wing
with long pterostigmal area. RS arising ac mid-
wing; M with 3 branches; CUA with wide fork.
BeckER-MiGDIsova, 1962b; SzeLeGiEwicz &
Porov, 1978. Perm., USSR (European RSFSR).

Fig. 157,2. *P. psylloides; fore wing and
body, X8 (Becker-Migdisova, 1960).

Psocopsyllidium Davis, 1942, p. 115 [*P. media;
OD}. Fore wing as in Protopsyllidium but more
slender. Evans, 1943b, 1956. Perm., Australia
(New Sourh Wales).

Psocoscytina Davis, 1942, p. 112 [*P. bifida; OD}.
Similar to Protopsyllidium, but M with 3
branches; RS arising at midwing with distal fork.
Evans, 1956. Perm., Australia (New South
Wales). Fic. 158,2. *P. bifida; fore wing,
X 12 (Davis, 1942).

Psyllidella Evans, 1943b, p. 192 [*P. magna; OD).
Fore wing with RS arising beyond midwing; M
with 3 long branches; costal margin sinuate.
Perm., Australia (New South Wales). Fic.
158,5. °P. magna; fore wing, X10 (Evans,
1943b).

Psyllidiana Evans, 1943b, p. 192 [*P. davisia;
OD} [=Protopsyllops Evans, 1943b, p. 192
(type, P. minuta)}. Fore wing as in Protopsyl-
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Fic. 157. Protopsyllidiidae (p. 244).

Jidium, but RS arising near midwing and very
straight; CUA deeply forked. Evans, 1956,
Perm., Australia (New South Wales). Fic.
158,1. *P. davisia, fore wing, X22 (Evans,
1943b).

Tomiopsyllidium Becker-Micpisova, 1959a, p. 11.2
[*T. iljinskiense; OD}. Fore wing glender, tri-
angular; RS arising just before midwing, curving
away from R distally. Becker-MiGDIsOVA, 1961c.
Perm., USSR (Asian RSFSR). Fic. 1584.

*T. iljinskiense, fore wing, X22 (Becker-Mig-
disova, 1960).

Triassopsylla TiLyann, 1918b, p. 753 (°T. ple-
cioides; OD]. Little-known genus, based on wing
fragment; RS curved; M with 3 branches. Evans,
1956. Trias., Australia (New South Wales).

Triassothea Evans, 1956, p. 236 (*T. analis, OD}.
Fore wing as in Prosopsyllidium, but RS arising
near wing base; M+ CUA very shor;; M with
distal fork. Trias., Australia (Queensiand).
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Fig. 158. Protopsyllidiidae (p. 244-246).

Fic. 158,3. *T. analis; fore wing, X14
(Evans, 1956).

Family GENAPHIDIDAE
Handlirsch, 1907

[Genaphididae Hanouwscn, 1907, p. 643]

Little-known family. Antennae with 7 seg-
ments, bearing annular, secondary sense
organs (rhinaria). Fore wing with all veins of
nearly same thickness; M arising at level of
base of pterostigma, with 3 terminal branches;
CUA with short base, arising from stem
R+M. Heg, 1967, 1985; SuarosHNIKOV,
1979b, 1980. Jur.

Genaphis HanpLrscH, 1907, p. 643 {*Aphis val-
densis, OD]. Little-known genus. RS arising near
middle of pterostigma. Heie, 1967. Jur.,
England. Fi. 159,1. *G. valdensis; fore
wing, X18 (Heie, 1967).

Juraphis Suarosunikov, 1979b, p. 66 [*). cras-
sipes; OD]. Fore wing with RS arising slightly
distally of middle of pterostigma. Antennae and
legs stout. Heie, 1985. Jur., USSR (Kazakh).

Fic. 159,4. *J. crassipes; fore and hind

wings, X 18 (Shaposhnikov, 1979b),

Family CANADAPHIDIDAE
Richards, 1966

[nom. transl. Kononova, 1976, p. 119, ex Canadaphidinac
Ricuaps, 1966, p. 7571

Head dorsoventrally flattened, prolonged
anteriotly; antennal bases ventral, in front of
compound eyes; antennae with 5 to 6 seg-
ments; rostrum apparently very short; tarsi
long; ovipositor well developed; siphuncles
and cauda apparently not present. Fore wing
with vein M with two forks. Hind wing rel-
acively large. Crer.

Canadaphis Essic in CaRPENTER & others, 1937, p.
19 {*C. carpenteri; OD). M of fore wing arising
near origin of CUA1l; CUAI1 slightly sinuare;
tarsi with 2 segments. Heie, 1967, 1981;
Kononova, 1976. {A record of this genus (C.
mordyvilkoi KoNoNova, 1976, p. 120) from the
Cretaceous of USSR (Asian RSFSR) is very ques-
tionable. See Kononova, 1976, and Hee, 1985.}
Crer,, Canada (Manitoba). Fic. 159,2. *C.
carpenteri; dorsal view, X35 (Essig in Carpenter
& others, 1937).

Alloambria RicHarDs, 1966, p. 756 [*A. caudata;
OD}. Antennae with at least 5 segments. Fore
wing with CUA1 and CUA2 arising indepen-
dently from stem SC+R+M; CUAI sinuate.
Tarsi with 2 segments. Cret., Canada (Mani-
toba). Fi6. 159,3. *A. caudata; dorsal view,
X50 (Richards, 1966).

Pseudambria Richarps, 1966, p. 758 {*P. longi-
rostris; OD). Antennae with 6 segments. Fore
wing with CUA1 sinuate; CUA2 very weakly
developed. Heie, 1981, 1985. Crer., Canada
(Manitoba).

Family PALAEOAPHIDIDAE
Richards, 1966

{nom. transl. Kononova, 1976, p. 121, ex Palaeoaphidinae
RicHarps, 1966, p. 750]

Similar to Canadaphididae, but antennae
with 7 segments; ovipositor well developed.
Fore wing with vein RS arising from proxi-
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Fic. 159. Genaphididae and Canadaphididae (p. 246).

mal third of pterostigma; hind wing rela-
tively shorter than in Canadaphididae. Hei,
1985. Crer.

Palaeoaphis Ricuarns, 1966, p. 750 {*P. archi-
media;, OD]. Little-known genus. Media of fgre
wing incomplete basally; legs with short hairs.
[The assignment of P. incognata KONONOVA,
1976, p. 121 (Cretaceous of USSR) to the family
Palaeoaphididae is very uncertain.} Hei, 1985.
Cres., Canada (Manitoba). Fic. 160,1. *P.
archimedia; fore wing, X45 (Richards, 1966)..

Ambaraphis RicharDps, 1966, p. 752 [*A. costalis,
OD]. Similar to Palaeoaphis, but apical tarsal
segments with long, conspicuous preapical setae.
Heie, 1985. Crez., Canada (Manitoba).

Family SHAPOSHNIKOVIIDAE
Kononova, 1976
{Shapushnikoviidae Kononova, 1976, p. 1221

Litcle-known family. Antennae with 7 seg-
ments, its total lengeh only half that of fore
wing. Fore wing: vein M with 3 terminal

branches; CUA1 and CUA2 widely sepa-

rated basally. Heie, 1981, 1985, Crer.

Shaposhnikovia KoNONOva, 1976, p. 122 [*S.
electri; OD). Fore wing with M arising from base
of pterostigma. Second segment of fore tarsus
about one-fourth as long as tibia. Heix, 1981,
Cret., USSR (Asian RSFSR).

Family OVIPARASIPHIDAE
Shaposhnikov, 1979

[Oviparasiphidae Snarosunikay, 1979b, p. 73}

Antennae with annular, secondary sense
organs (rhinaria). Fore wing with vein RS
arising from middle of pterostigma; M wich
3 branches; CUA1 and CUA2 onginating
separately from a common stem
(SC+R +M). Ovipositor large. Cret.
Oviparasiphum Suarostnikov, 1979b, p. 75 [*0.

jakovlevi; OD). Rhinaria on antennae forming
convex rings. Femora stout. Cres., Mongolia.
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Family TAJMYRAPHIDIDAE
Kononova, 1975
{Tajmyraphididac KoNonova, 1975, p. 795}

Antennae with 4 to 6 segments. Fore wing
broadly rounded distally; pterostigma short,
vein RS not connected to it; M with one fork;
CUAL1 about three times as long as CUA2.
Hee, 1985. Cres.

Tajmyraphis Kononova, 1975, p. 796 [*T. zheri-

chini; ODY. Antennae with 5 or G segments.
v Cret., USSR (Asian RSFSR).

Jantardakhia Kononova, 1975, p. 804 [*]. electri,
OD]). Antennae with 5 segments. Fore wing with
bases of CUA 1 and CUA2 widely separated. Crer.,
USSR (Asian RSFSR).

Khatangaphis Kononova, 1975, p. 803 [*K. sibir-
ica; ODY. Similar to Tajmyraphis, but antennae
with 4 or 5 segments; pterostigma of fore wing
very short, Cret., USSR (Asian RSFSR).

Retinaphis Kononova, 1975, p. 801 [*R. glan-
dulosa; ODY. Similar to Tagmyraphis, buc anten-
nae longer, with 6 segments. Crez., USSR (Asian
RSFSR).

Family MINDARIDAE Tullgren, 1909

{Mindaridae Tunierin, 1909, p. 38]

Cauda subtriangular. Fore wing with
pterostigma narrow, pointed, extending to
apex of wing; vein RS arising from the prox-
imal part of pterostigma. Cret.—Holo.

Mindarus Kocu, 1857, p. 277 {[=Pterostigma
BuckTon, 1883, p. 178 (type, P. recurvus), Schi-
zoneuroides Buckton, 1883, p. 178 (type, §.
scudderi); Sychnobrochus Scuoper, 1890, p. 268
(type, S. reviviscens)). BAKER, 1922, Heg, 1967,
1969b, 1985. Olige., Europe (Baltic), USA (Col-
orado)—Holo.

Nordaphis Kononova, 1977, p. 593 [*N. sukatch-
evae; OD]. Little-known genus. Antennae with
6 segments. Fore wing with pterostigma very
elongate; RS straight; M with one fork. Legs
long. {Placed in Drepanosiphidae by Kononova
but transferred to Mindaridae by Heie (1985).]
Cret., USSR (Asian RSFSR).

Family HORMAPHIDIDAE
Mordvilko, 1908

{Hormaphididae Morpviko, 1908, p. 364}

Antennae with 3 to 5 segments, much
shorter than body; antennae of alate form
with narrow, ringlike, secondary rhinaria. Fore
wing with veins CUAL and CUA2 arising
from same point on SC+R +M. Oligo.—Holo.

Hormaphis Osten-Sacken, 1861, p. 422. Holo,

Electrocornia Heie, 1972, p. 249 [*E. antiqua;
OD]. Little-known genus, based on nymph.
Antennae with 5 segments; head and pronotum
fused; frons with 2 hornlike processes. {Origi-
nally placed in Thelaxidae but later transferred
to Hormaphididae (Heie, 1985).] Oligo., Europe
(Baltic).

Family ELEKTRAPHIDIDAE
Steffan, 1968

[Elekcraphididae Sterran, 1968, p. 111

Antennae with 5 segments. Fore wing with
vein RS greatly reduced; M typically without
branches; CUA1 and CUA?2 arising from stem
CUA or originating independently from stem
SC+R+M. Kononova, 1976. Cret.~0Oligo.

Schizoneurites CockereLL, 1915, p. 487 [*S. brevi-
rostris, OD) (= Antiguaphis He, 1967, p. 88
(type, A. robustus), Elektraphis Sterran, 1968,
p- 11 (type, E. polykryp1a)}. Fore wing with CUA|
and CUA2 arising from common stem CUA.
Antennae with transverse folds. Hete, 1967, 1976,
1980, 1985; Sterran, 1968. Oligo., Europe (Bal-
tic), England. FiG. 160,5. S. robustus (Heig),
Baltic; fore wing, X34 (Heie, 1967).

Antonaphis Kononova, 1977, p. 589 [*A. bra-
chycera; OD). Antennae short, with S segments,
Fore wing with RS long, slightly curved; M
branched once. {Originally placed in Pemphig-
idae but cransferred to Elektraphididae by Hee
(1985).} Crer., USSR (Asian RSFSR).

Tajmyrella Kononova, 1976, p. 118 (*T. cretacea;
ODY). Similar to Schizoneurites, but CUA1 and
CUA2 arising independently from stem
SC+R+M. Her, 1981, Crer,, USSR (Asian
RSFSR).

Family THELAXIDAE Baker, 1920

{Thelaxidae Baxex, 1920, p. 21}

Antennae with 5 segments. Media of fore
wing with 2 terminal branches. Hind wing
with two oblique veins. Of/igo.—Holo.
Thelaxes Westwoon, 1840, p. 118. Holo.
Palaeothelaxes Hetg, 1967, p. 42 [*P. set0sa;, OD].

Little-known genus. All body segments of apter-

ous form with very thick, large setae; frons of

alate form with similar large setae. Oligo., Europe
(Baltic).

Family ANOECIIDAE Tullgren, 1909

{Anoeciidae Tutigren, 1909, p. 186)

Antennae commonly with 6 segments, and
in alate forms with oval or subcircular sec-
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1
Palaeoaphis

Aniferella

Mengeaphis ‘

Germaraphis

—_— T

RS

CUA2

Siphonophoroides  CUAt

Zymus

Fic. 160. Palaeoaphididae, Elektraphididae, Pemphigidae, and Drepanosiphidae (p. 247-251).

ondary rhinaria; marginal tubercles present
on prothorax and some abdominal segments.
Pterostigma of fore wing not more than four
times longer than its width. O/igo.—Holo.

Anoecia Koch, 1857, p. 275. Holo.

Berendtaphis Heie, 1971, p. 262 {*Lachnus ci-
micoides GERMAR & Brrenot, 1856, p. 5; OD]L.
Little-known genus, based on apterous form.
Antennae with 6 segments, distal segments con-
spicuously thickened; head and pronotum not
fused. Oligo., Europe (Baltic).

Family PEMPHIGIDAE Koch, 1857

{Pemphigidac Koo, 1857 p_van}

Antennae short, usually with 6 segments
and with one very short terminal process.
Fore wing with vein M unbranched or with
one fork. Hind wing with 1 or 2 oblique
veins. Oligo.—Holo.

Pemphigus HarTiG, 1839, p. 645. Holo.
Eriosoma Leacu, 1818, p. 60. Heik, 1968a, 1969a,




250 Hexapoda

1969c, 1985. Mio./Plioc., Europe (Germany)-
Holo.

Germaraphis Heig, 1967, p. 47 [*Lachnus dryoides
GerMAR & Berenpot, 1856, p. 29; OD). Litde-
known genus, based mainly on apterous speci-
mens. Antennae with 5 or 6 segments, the second
one at least as long as the fourth. {Originally
placed in Phloeomyzidae by Hete (1967) and
Becker-Migpisova (1973) but transferred to
Pemphigidae by HitLe Ris Lamurrs (1980) and
Here (1985).1 Hete, 1969b, 1972, 1985;
Becker-Migoisova, 1973, Oligo.,, Europe (Bal-
tic). Fic. 160,7. *G. dryoides; apterous
‘specimen, reconstruction, X30 (Heie, 1967).

Succinaphis Heie, 1967, p. 173 {*S. flauens-
gaardi; OD). Apparently similar to Pemphigus
(recent). Media of fore wing branched; wing
membrane with fine reticulacion. Hrig, 1985,
Oligo., Europe (Baltic). Fig. 160.4. *S.
flauensgaardi; fore and hind wings, X45 (Heie,
1967).

Family DREPANOSIPHIDAE
Koch, 1857

[Drepanosiphidae Koon, 1857, p. vit}

Closely allied to the Aphididae. Secondary
transverse or circular rhinaria usually present
on third antennal segment of alate females.
Fore wing: vein M with 2 or 3 terminal
branches. Hind wing with 2 or 3 oblique
veins. Heie, 1980, 1982, Cret.—Holo.

Drepanosiphum Kocn, 1855, p. 201. Holo.

Aixaphis Heie, 1970b, p. 115 {*Tetraneura oli-
gocenica Tniosaip, 1937a, p. 16; OD]). Anten-
nae about half body length, with 6 segments.
Fore wing: M with 3 terminal branches; CUAI
and CUA2 arising independently from stem
SC+R +M, their bases relatively remote. {Fam-
ily assignment doubtful.} Heir, 1985. Ofigo.,
Europe (France).

Aniferella RicHarps, 1966, p. 759 {*A. bostoni;
OD}. Antennae with 5 segments. Fore wing with
well developed peerostigma; RS nearly straighe;
M with 2 forks; CUAI and CUA2 arising sep-
arately from stem SC+R+M. Hee, 1981, 1985.
Cret., Canada (Alberta). Fic. 160,3. *A.
bostoni; fore and hind wings, X35 (Richards,
1966).

Balticaphis Heie, 1967, p. 160 {*B. exsiccata,
OD}. Little-known genus, based on apterous
form. Antennae with 5 or 6 segments. Fore fem-
ora thickened. Heie, 1985. O/igo., Europe (Bal-
tic).

Balticomaraphis Heie, 1967, p. 167 [*B. latens,
OD]. Little-known genus, based on cast cuticle
of nymph. Antennae with 6 segments; ocular

tubercles well developed. O/igo., Europe (Baltic).

Conicaudus Heie, 1972, p. 255 [*C. longipes; OD}.
Little-known genus, based on alate form. Anten-
nae abouc as long as body. M of fore wing with
3 or 4 terminal branches, Tarsi very long. Oligo.,
Europe (Baltic).

Cretacallis SuaposuNIkov, 1979a, p. 730, footnote
[*C. polysensoria; OD). Antennae with 6 seg-
ments. Fore wing: M with 3 terminal branches;
CUA1 and CUA2 originating independently from
stem SC+R+M. {Family position doubtful.}
Cret., Mongolia.

Electrocallis Heig, 1967, p. 147 {*E. bakeri; OD]
[=Dimeraphis Brcker-Micpisova, 1973, p. 87
(type, D. arnoldii})}. Antennae of alate form
much longer than body and composed of 6 seg-
ments. Fore wing with pterostigma shore; M with
3 terminal branches; CUA1 and CUA2 arising
separately from stem SC+R+M. Fore femora
thicker than the others. Ofigo., Europe (Baltic).

Megantennaphis Hee, 1967, p. 142 [*M. hau-
niensis; OD]. Ancennae with 6 segmencs and
much longer than body. Fore wing with prero-
stigma long, pointed; RS almost straight; M with
3 terminal branches. Fore and hind femora large
and strong. Becker-Micpisova, 1973, Oligo.,
Europe (Balric).

Megapodaphis Heie, 1967, p. 155 [*M. monstrab-
#lis; OD}. Antennae with 6 segments and ar least
as long as body. Fore wing: M with 2 terminal
branches. Fore femora strongly thickened. Heu,
1972, 1985. Oligo., Europe (Baltic).

Mengeaphis Heie, 1967, p. 113 {*Lachnus glan-
dulosus; OD}. Little-known genus, based on
tmmacture nymphs. Antennae with 4 segments;
rostrum ac least twice the length of body.
Becker-Migpisova, 1973. Oligs.,, Europe (Bal-
tic). Fic. 160,6. *M. glandulosus, dorsal
view, X85 (Becker-Migdisova, 1973).

Oligocallis Heig, 1967, p. 133 [*0. Jarssoni; OD].
Lictle-known genus, based on alate form. Similar
t0 Pterasthenica (recent), but venation of fore
wing less reduced in Oligocaliis. Here, 1972.
Oligo., Europe (Baltic).

Orycraphis Scubper, 1890, p. 266 [*0. lesueuri,
OD}. Little-known genus, possibly a synonym
of Siphonaphoroides. Heie, 1985. Oligo., USA
(Colorado).

Palaeophyllaphis Hee, 1967, p. 97 [*P. longiros-
tris; OD]. Antennae with 6 segments. Fore wing:
M with 2 or 3 rerminal branches; pterostigma
slighcly pointed but short. GerMar & BEREnDT,
1856; Hete, 1972, 1985. Oligo., Europe (Bal-
tic).

Palaeosiphon Heie, 1967, p. 119 {*Aphis hirsuta
GerMar & Brrennt, 1856, p. 6; OD). Little-
known genus. Antennae of apterous form with
5 segments. Fore wing: M with 3 terminal
branches. Hind wing with only one oblique vein.
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Head and first two thoracic segments of alace
form with long, curved, hornlike projections.
Heig, 1971. Oligo., Europe (Baltic).

Siphonophoroides Buckton, 1883, p. 176 [*S.
antiqgua; ODY=Archilachus BuckTon, 1883,
p. 177 (wype, A. pennata), Aphantaphis
Scupper, 1890, p. 253 (type, S. exsuca), Cata-
neura SCUpDER, 1890, p. 245 (type, C. absens),
Amalancon Scupper, 1890, p. 270 (type, A.
lutosus)). Antennae slender, longer than body.
Fore wing with RS very long, relatively straight,
arising from proximal half of pterostigma; M
with 3 terminal branches. Cockerelt, 1908u,
1909b; Hee 1967, 1985. Eor., Europe (Den-
mark); Oligo., USA (Colorado). Fic. 160,2.
*S. antigua;, fore wing, X 14 (Heie, 1967).

Sternaphis Heie, 1972, p. 257 [*S. electricola;
OD}]. Fore wing with RS short and straighty; M
with 2 terminal branches. Oligo., Europe (Bal-
tic).

Succaphis Hee, 1967, p. 110 [*S. holgeri; OD}.
Lictle-known genus, based on apterous form.
Head and pronotum separated; antennae with 4
segments; rostrum longer than body. {Family
assignment doubtful .} Heie, 1985, Oligo., Europe
(Baltic).

Tertiaphis Heie, 1969b, p. 144 [*T. haentzscheli,
OD]}. Antennae with 6 segments and shorter than
body. Fore wing: M with 2 terminal branches;
CUA1 and CUA2 arising separately from stem
SC+R+M. Hee, 1985. Oligo., Europe (Balti).

Zymus Heig, 1972, p. 254 {*Z. succinicola; OD].
Litcle-known genus, based on nymph. Antennae
with 4 segments and with long, filamentous ter-
minal segment; head and pronotum fused; strong
bristles on head and posterior part of abdomen.
Oligo., Europe (Baltic). Fic. 160,8. *Z.
succinicola;, dorsal view of nymph, X24 (Heie,
1972).

Family APHIDIDAE Latreille, 1802
[Aphididae Latkenie, 1802a, p. 263}

Compound eyes large in all instars; anten-
nae commonly with 6 segments (rarely with
5), at least half length of body. Fore wing:
vein RS with 2 or 3 rerminal branches; CUA
and CUP arising independencly from stem
R+M+CU. Hind wing commonly with 2
oblique veins, rarely only one. Wings slanted
at rest. Cret.—Holo.

Aphis LinNE, 1758, p. 451. Holo.

Aphidocallis Kononova, 1977, p. 595 [*A. cau-
datus; OD). Antennae with 5 segments. Fore
wing with pterostigma short, extending only to
about level of midwing; M with 3 terminal
branches. Cres., USSR (Asian RSFSR).

Baltichaitophorus Heie, 1967, p. 180 [*B. jus-
landicus; OD). Little-known genus, based on
apterous forms. Antennae with 6 segments, about
as long as body. Hrie, 1980. Ofigo., Europe (Bal-
tic).

Diatomyzus Heik, 1970a, p. 163 {*D. eocaenicus,
OD}. Little-known genus, based on alate spec-
imens. Similar to several existing genera, buc RS
of fore wing unusually long. Eor., Europe (Den-
mark).

Pseudamphorophora Heix, 1967, p. 175 (*P. suc-
cini; OD]. Litdle-known genus, based on apter-
ous forms. {Family assignment doubtful.} His,
1971, 1980. Oligo., Europe (Baltic).

Family LACHNIDAE Koch, 1857

[Lachnidac Kucw, 1857, p. vi)

Similar to Anoeciidae, but prothorax and
abdominal segments lacking marginal tuber-
cles. Prerostigma of fore wing commonly
much fonger than 4 times its widch., Mio./
Plio.—Holo.

Lachnus BurMmiister, 1835, p. 92. Holo.
Longistigma Wnson, 1909, p. 385. Hiu & Frir-

pricy, 1971, Hrie, 1985, Mio./Plio., Iceland~
Holo.

Family ALEYRODIDAE
Westwood, 1840

{Aleyrodidae Wisisoon, 1840, p. 442)

Wings slighcly thickened, commonly cov-
ered with a powdery wax. Fore wing venation
weakly formed, only veins R and M extend-
ing to distal part of wing. Antennae with 7
segments; terminal abdominal segment wich
a large, dorsal opening, associated with scor-
age of honey dew. Oligo.—Holo.

Aleyrodes Larrenre, 1796, p. 93. [Generic assign-
ment of fossil doubtful.} MenGE, 1856; Sciinie,
1970. Oligo., Europe (Baltic)-Holo.

Aleurodicus DoudGras, 1892, p. 32. (Generic

assignment of fossil doubeful.] Cockertir, 1919¢;
Scuure, 1970, Mso., Burma-/lolo.

Family COLEOSCYTIDAE
Martynov, 1935

{Coleoscyudae Maxnynov, 193¢, p 24}

Fore wing oval, weakly coriaceous, mem-
branous distally; subcostal area abruprly
widened at base; costal margin at right angles
to wing axis at this point; vein SC marginal,

N I
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Sojanopsylla

2

Liadopsylla CUA
|

Cicadopsis

Fic. 161. Coleoscytidae, Cicadopsyllidae, Psyllidae, and Margarodidae (p. 252-254).

R long, with a branch to costal margin near
midwing; M and CUA distally branched;
CUP straight, unbranched; 1A and 2A with
a common stem. Hind wing membranous,
widened distally, more slender than fore wing,
with concave anterior margin; subcostal area
very narrow; M forked, CUA with a very
wide fork; anal area narrow. Head hypog-
nathous; eyes not divided. Hind coxae large.
Perm.

Coleoscyta CarpenTER, herein {*C. rotundata

MarTYNOV, 1935¢, p. 24; OD} [=Coleoscytodes
CarpenTER, herein (type, C. venosa MarTyNOV,

1935¢, p. 24; OD)]. Fore wing very broad, costal
margin thickened; RS with distal fork. [The
original generic names, Coleoscyta and Coleoscy-
todes, were nomina nuda (MarTYnOV, 1935¢).]
Becker-Micoisova, 1962b. Perm., USSR (Euro-
pean RSFSR). Fic. 161,4a. *C. rotundata,
fore wing, X8. Fic. 161,46. C. venosa
(MarTYNOV); hind wing, X8 (Becker-Migdi-
sova, 1960).

Sojanopsylla Becker-Migpisova, 1960, p. 45 [*S.
brevipennis; OD}. Fore wing as in Coleoscysa,
but subcostal area gradually widened basally and
R and RS longer; M with 3 or 4 branches. Perm.,
USSR (European and Asian RSFSR). Fic.
161,6. *S. brevipennis; fore wing, X4.5 (Becker-
Migdisova, 1960).
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Family CICADOPSYLLIDAE
Martynov, 1931

{nom. transl. Martynov, 1935¢, p. 16, ex Cicadopsyllinae Maxiyxov
1931c, p. 172}

Fore wing elongate oval, commonly mem-
branous; subcosta apparently close to costal
margin; RS long, ending near wing apex.
Hind wing with M apparently arising from
stem of R; CUA originating independently
of R+M. Head hypognathous, with protu-
berances on vertex. Hind coxae conical, elon-
gate. BEcker-Migpisova, 1962b. Perm.

Cicadopsylla MarTynov, 1931c, p. 173 [*C. per-
miana; OD]. Fore wing with M forking near
level of midwing. Perm., USSR (European
RSFSR). Fic. 161,5. *C. permiana; fore
wing, X4 (Becker-Migdisova, 1962b).

Cicadopsis Becker-Micpisova, 1959a, p. 110 {*C.
rugosipenna;, OD). Similar to Cicadopsylla, but
R without distal, anterior branch, Perm., USSR
(Asian RSFSR). Fic. 161,7. °C. rugosi-
penna; fore wing, X8 (Becker-Migdisova, 1962b).

Scytoneura Martynov, 1935¢, p. 16 [*S. elliptica;
OD]. Fore wing similar to Cicadopsylla, but M
dividing more disrally. Becker-MiGpisova,
1962b. Perm., USSR (Asian RSFSR). Fii.
161,3. *S. elliptica; fore wing, X3 (Becker-
Migdisova, 1962b).

Scytoneurella Zatessky, 1939, p. 39 [*S. major,
OD]. Fore wing membranous, costal margin
slightly convex; M dividing distally of fork of
CUA, with 3 short branches. Beckgr-MiGpIsova,
1962b. Perm., USSR (Asian RSFSR).

Family PSYLLIDAE Latreille, 1807

{Psyllidae Latrsiur, 1807, p. 168}

Fore wing usually coriaceous; co:tal area
broad; veins M and CUA united to form a
basal stem; RS arising from R independently;
M and CU usually arising as a common stem;
RS unbranched; M and CUA forked. Hind
wing smaller and more slender, with R and
M unbranched. Antennae with 9 to 10 seg-
ments. Jur.—Holo.

Psylla Georrrey, 1762, p. 482. BeckirR-MIGDISOVA,
1964. Oligo., England; Mio., USSR (European
RSFSR)-Holo.

Agonoscena Enpertein, 1914, p. 234, Brcker-
Migpisova, 1964. Mio., USSR (European
RSFSR)~-Holo.

Catopsylla Scupoer, 1890, p. 277 {*C. prima; OD].

Little-known genus. Fore wing as in Prylla, buc
celt of CU much longer. Oligo., USA (Colorado).

Liadopsylla Hanouikscn, 1920, p. 213 [*L. gei-
nitzi; OD}. Fore wing oval, membranous; R and
RS long, parallel; stem of R short; fork of M
long. MarTYNOV, 1926b; Brckir-MiGnisova,
1949b. Jur., Europe (Germany), USSR (Asian
RSFSR). Fie. 161,2. L. tenuicornis Max-
TyNov, USSR; fore wing, X20 (Martynov,
1926b).

Livilla Curmis, 1836, p. 625. Cockertrr, 1921d.
Oligo., England—Holo.

Necropsylla Scunper, 1890, p. 276 [*N. rigida;,
OD1. Lictle-known genus; fore wing as in Psy/-
Jopsis (recent) but subtriangular. Cockerewr,
1911b, 1915. Olige., USA (Colorado), England.

Psylites Cockerert, 1914f, p. 636 {*P. crawfordi,
OD}. Lictle-known genus, probably a synonym
of Catopsylla. Oligo., USA (Colorado).

Retroacizzia Hestor-Hakrison, 1961, p. 504.
Becker-MiGpisova, 1964. Mio., USSR (Euro-
pean RSFSR)-FHolo.

Strophingia Enotriiin, 1914, p. 233, Oligo., Europe
(Baltic)~Holo.

Trioza Forstex, 1848, p. 67. Broker-MiGnisova,
1964. Mio., USSR (European RSFSR )~Hoalo.

Family COCCIDAE Fallen, 1814

(Cocaidac Fanin, 1814, p. 23}

Adults with marked sexual dimorphism.
Males with fore wings normally developed:;
hind wings reduced or halterlike. Females
apterous; antennae diverse, commonly much
reduced; abdominal spiracles absent. O/igo.—
Holo.

Coccus LiNNE, 1758, p. 455. Menar, 1856;
Cockerert, 1906b; Brcker-Micnisova, 1962b.
Oligo., Europe (Baltic)-Holo.

Family ORTHEZIIDAE
Amyot & Serville, 1843

{Ortheziidae Auvor & Seavisns, 1843, p. 619)

Similar to Coccidae. Females with body
clearly segmented; antennae with distinct
segmentation; abdominal spiracles present.

Oligo.—Holo.

Orthezia Bosc, 1784, p. 173. Holo.

Ochyrocoris MenGe, 1856, p. 17 [*0. electrina;
OD}]. Little-known genus, probably a synonym
of Orthezia (recent). Cockereli, 1906a;
Becker-MiGoisova, 1962b. Oligo., Europe (Bal-
tic).
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Family MARGARODIDAE
Cockerell, 1899

[Margarodidae Cockenert, 1899, p. 390}

Males commonly winged, with few
unbranched veins. Females with convex body,
strongly sclerotized, with clear segmentation;
abdomen with an anal tube or a sclerotized
ring, lacking setae. Cret.—Holo.

Margarodes Gunbing, 1829, p. 118. Holo,

Acreagris KocH in KocH & BerenoT, 1854, p. 123
{*A. crenata; OD). Female adult: antennae with
9 segments; body entirely or nearly devoid of
setae; tarsi two-segmented. Male adult: com-
pound eyes; wings with a single vein paralleling
the costal margin to wing apex; M delicate,
bisecting the wing diagonally; hind wing reduced
to slender halteres; antennae wich ar least 8 seg-
ments; tarsi one-segmented; abdomen with long
threads of wax arising from clusters of dorsal
ducts. Ferris, 1941, Oligo., Europe (Baltic).

Fic. 161,1. *A. crenata, fore wing of male,
X6 {Ferris, 1941).

Electrococcus Bearpsiey, 1969, p. 271 [*E. can-
adensis; OD). Male small; antennae with 10
segments, pedicel conspicuously enlarged; legs
long and slender; compound eye reduced to a
single row of ommatidia. Fore wing well devel-
oped, with R and M distinct. Cres., Canada
(Manitoba).

Family PSEUDOCOCCIDAE
Cockerell, 1905

{Pseudococcidae Cockerert, 1905, p. 193]

Similar to the Coccidae. Females typically
covered with a mealy or filamentous, waxy
secretion, commonly protruding as short lat-
eral and long anal filaments; legs well devel-
oped. Males apterous or winged, typically
with two long caudal wax filaments. O/igo.—
Holo.

Pseudococcus Westwoon, 1840, p. 118. Holo.

Puto Sionorer, 1875, p. 394, Cockerelr, 1908g.
Oligo., Europe (Baltic)-Holo.

Family UNCERTAIN

The following genera, apparently belong-
ing to the suborder Homoptera, are too poorly
known to permit assignment to families.
Anconatus Buckton, 1883, p. 177 [*A. dorsuosus;

OD]. Litcle-known aphidoid of uncertain affin-

ities. Hetg, 1967, 1985. Ofigo., USA (Colorado).
Annulaphis Snaposnnikoy, 1979b, p. 73 [*A. ras-

nitsyni; OD]. Little-known genus, based on
incomplete specimens; apparently related to E//i-
naphis. {Originally placed in Palaecaphididae,
but transferred by Hete (1985) to family uncer-
tain.} Crer., USSR (Asian RSFSR).

Aphidioides Motschuisky, 1856, p. 29 [*A. suc-
cifera; OD]. Little-known aphidoid genus, based
on apterous form. Hrie, 1967, 1985, Oligo.,
Europe (Baltic),

Aphidulum Hanourscu, 1939, p. 163 [*A. pusil-
lum; OD]. Little-known genus. Heig, 1967. Jur.,
England.

Archeglyphis MartynoOv, 1931a, p. 89 [*A. cras-
sinervis; OD}. Littde-known wing fragmenc.
Becker-Micpisova, 1961¢; ROHDENDORF &
Rasnitsyn, 1980. Perm., USSR (Asian RSFSR).

Archipsyche Hanpuirscn, 1906b, p. 624 [*A.
eichstattensis; OD]. Little-known genus, appar-
ently similar co Limacodites. Jur., Europe (Ger-
many).

Austroscytina Evans, 1943b, p. 181 [*A. imper-
fecta; OD). Lictde-known wing, possibly related
to Archescytinidae. Perm., Australia (New South
Wales).

Beaconiella Evans, 1963, p. 21 {*B. fennabi; OD].
All principal veins of fore and hind wings mul-
tibranched; possibly a fulgoroid. Riex, 1973.
Trias., Australia (New South Wales).

Beloptesis HanbLirscH, 1906b, p. 625 [*B. sppen-
heimi; OD]. Fore wing markedly triangular, nearly
as broad as long; venation apparently as in Lima-
codites. Hind wing small, oval. Evans, 1956.
Jur., Europe (Germany).

Bernaea Schiee, 1970, p. 18 {*B. neocomica; OD}.
Female with head wider than pronotum; median
ocellus present; antennae wicth 7 segments, the
third segment much longer than distal segments.
Veins absent on hind wing, represented by lines
of pigment. [Placed by Scutee in "*Aleyrodina
sensu lato,” without family assignment.} Crez.,
Lebanon.

Borisrohdendorfia Becker-Micpisova, 1959b, p.
138 [*B. picturata; OD]. Based on discal frag-
ment of wing. Becker-Migpisova, 1961c. Perm.,
USSR (Astan RSFSR).

Cercopidium Westwoop, 1854, p. 394 [*C. habni
Wiestwoon, 1854, p. 394; SD CARPENTER,
herein}. Little-known genus, based on wing frag-
ment, Heer, 1870a; Henricksen, 1922b. Jur.,
England; Eor., Greenland.

Chiliocycla Titvarp, 1919c, p. 868 [*C. scolo-
poides, OD). Fore wing with strongly thickened
costal border; RS present, arising before mid-
wing; closed cell between M1+2 and M3 +4;
CUA connected to base of M by crossvein. [Type
of family Chiliocyclidae Evans, 1956, p. 209.}
Evans, 1956, 1961. Trias., Australia (Queens-
land). Fi6. 162,1. *C. scolopoides; fore wing,
X4.5 (Evans, 1956).

Cicadellites Heer, 1853a, p. 119 [*C. pallidus Heex,
1853a, p. 119; SD Carrenter, herein]. Litcle-
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known homopteron, possibly belonging to the
Cercopidae. Prton & Tuiosap, 1935, Oligo.,
Europe (France); Mio., Europe (Croata).

Cicadellium Westwoop, 1854, p. 394 {*C. dipsas;
SD HanbuRscH, 1907, p. 641} [=Psexdodelphax
HanpuirscH, 1907, p. 641 (type, Delphax pulcher
Broote, 1845, p. 33)]. Little-known genus, based
on fore wing. Evans, 1956. Jur., England.

Cixiites Hanouirsch, 1906b, p. 498 {*C. liasinus,
OD]1. Lictle-known wing, possibly related co Ful-
goridiidae. BEcker-MiGpisova, 1962b. Jur.,
Europe (Germany).

Cixioides HanpuirscH, 1906b, p. 640 [*Cixius
maculatus Brooie, 1845, p. 33, OD]. Lictle-
known fore wing, possibly related 1o Cixiidae.
Jur., England.

Diphtheropsis MartynOov, 1937a, p. 110 [*D.
incerta; OD). Little-known genus, based on
incomplete fore wing with nearly scraight coscal

Mesococcus

RS

10

Turutanovia

Uncercain (p. 254-259).

margin and long R+ M. Evans, 1956. Jur., USSR
(Kirghiz).

Dysmorphoscartella Rikk, 1973, p. 527 {*D. loba-
ta; OD}. Lictle-known genus, based on distal
fragment of wing. Ritk, 1976a. {Originally placed
in Eoscartarellidae.} Perm., South Africa.

Echinaphis Cockerer, 19131, p. 229 {*E. rohwerr;
OD]}. Little-known genus, based on hind wing
and body fragments, apparently related to
Greenideidae (recend) and Drepanosiphidae.
Heuig, 1967, 1970b, 1985. Oligo., USA (Colo-
rado).

Electromyzus Heik, 1972, p. 250 {*E. acutirostris,
OD]. Fore wing with RS very slightly curved,
M with 2 terminal branches, arising close to point
of origin of CUA 1 and CUA2. Heu, 1985, Oligo.,
Europe (Baltic).

Ellinaphis Snaposunikov, 1979b, p. 71 {*E. incog-
nita;, OD]. Little-known genus, originally placed




256 Hexapoda

in Palaeoaphididae but transferred by Hei (1985)
to category of family uncertain. Cres., USSR
(Astan RSFSR),

Eochiliocycla Davis, 1942, p. 114 [*E. angusta,
OD]. Little-known genus, based on fore wing;
possibly fulgoroid. Evans, 1956. Perm., Austra-
lta (New South Wales).

Eocicada OrpentkiM, 1888, p. 229 [*E. microceph-
ala; OD}. Little-known genus, based on wing
fragment. Evans, 1956. Jur., Europe (Germany).

Eopsyllidium Davis, 1942, p. 114 [*E. delicatu-
lum; OD]. Lictle-known hind wing, with CUA

, free from M basally. Possibly related to the Pro-
topsyllidiiddae. Evans, 1956. Perm., Australia
(New South Wales).

Fulgoridiella Becker-MiGpisova, 1962a, p. 96 [*F.
raetica, OD]. Little-known wing fragment, pos-
sibly related to Fulgoridiidae. Trias.,, USSR
(Kirghiz).

Fulgoropsis MarTYnOV, 19374, p. 165 [°F. dubiosa,
OD}. Little-known genus, based on wing frag-
ment, possibly related to Fulgoridiidae.
Becker-Migpisova, 1962b. Jar., USSR (Kir-
ghiz).

Geranchon Scuoper, 1890, p. 248 [*Lachnus
petrorum Scupper, 1877b, p. 279; OD]. Litcle-
known genus, possibly belonging to Aphidoidea.
Het, 1967, 1985. Eoc., Canada (British Colum-
bia).

Gryllites Germar, 1842, p. 82 [*G. dubius; OD}.
Litdle-known genus, originally placed in Orthop-
tera. Hagen, 1862; Assmann, 1877; Porov, 1971,
Jur., Europe (Germany).

Hastites CockereLt, 1922f, p. 161 [*H. muiri; OD}.
Little-known genus. Fore wing elongate; R
apparently with a short distal branch; M dividing
distally, with 3 terminal branches; CUA with 3
terminal branches. Oligo., England.

Heidea Scuige, 1970, p. 9 {*H. cretacica; OD}.
Male with head about same width as pronocum;
median ocellus present; third antennal segment
about as long as distal segments. Vein present
in hind wing. {Considered by Sciiek to be relaced
to the existing and Tertiary Aleurodidae but dif-
fering markedly in several traits.} Cres., Lebanon,

Hooleya Cockerkr, 1922f, p. 160 [*H. indecisa;
OD). Little-known fore wing; costal margin
broad; SC apparently separating from R before
midwing, and giving rise to a series of shore,
oblique veinlets to costal margin. Ofigo., England.

Homopterites HanpuirscH, 1906b, p. 499 [*H.
anglicus; OD). Little-known fore wing. Jur.,
England.

Hylaeoneura Lamesre & Severin, 1897, p. 37 [*H.
lignei; OD]. Litcle-known genus, based on discal
fragment of fore wing. R with several long, pec-
tinate branches to costal margin; M with 3
branches. Cret., Europe (Belgium). FiG.
162,9. *H. lignei, fore wing, X2.5 (Handlirsch,
1907).

Hypocixius CockererL, 1926a, p. 501 [*H. obli-
tescens; OD). Litdle-known genus, based on
incomplete fore wing. Possibly related to Cixi-
idae. Ters, (epoch unknown), Argentina (Jujuy).

Jurocallis Snaposunikov, 1979b, p. 68 [*]. Jon-
gipes; OD). Ancennae tapering from base to apex;

RS arising from distal part of pterostigmal area;
M arising from base of pterostigma and with 3
terminal branches. {Originally placed in Drepa-
nosiphidae.} Hete, 1985. Crer., USSR (Asian
RSFSR).

Kaltanocicada Becker-Migpisova, 1961c, p.- 291
[*K. dunstanioides,; OD]. Little-known hind wing,
with broadly rounded apex and wide concavity
of front wing margin; CUA with long fork.
Becker-Micpisova, 1962b. Perm., USSR (Asian
RSFSR).

Kaltanoscyta Becker-Micpisova, 1959a, p. 110
[*K. reticulara; OD}. Litcle-known fragment of
fore wing, strongly coriaceous and with dense
reticulacion over wing. Possibly related to Coles-
scytidae. Perm., USSR (Asian RSFSR).

Karabasia Martynov, 1926b, p. 1356 [*K. pau-
cinervis; OD}. Little-known insect, possibly
related to Jassidae. Jur., USSR (Kazakh).

Karajassus MartynOv, 1926b, p. 1352 [*K. cras-
sinervis; OD]. Little-known insect, possibly close
to Cicadellidae. Becker-Migpisova, 1962b. Jur.,
USSR (Kazakh).

Kisylia MarTYNOV, 19374, p. 109 [*K. psylloides;
OD]. Little-known genus, based on fore wing.
Nodus and nodal line absent; stem of R slightly
shorter than R +M; CUA not coalesced with M.
Jur., USSR (Kirghiz). Fic. 163,4. *K. psyl-
loides, fore wing, X3 (Becker-Migdisova, 1962b).

Larssonaphis Hete, 1967, p. 168 [*L. obnubila,
OD}. Little-known aphidoid genus. Heie, 1985.
Oligo., Europe (Balrtic).

Liassocicada Bobe, 1953, p. 201 [*L. antecedens,
OD]. Little-known genus, based mainly on body
structure. Rostrum elongate, extending ac least
to middle of abdomen. [Liassocicada was rede-
fined by WhaLLey (1983) and provisionally placed
in the Cicadidae. However, I doubt that our very
slight knowledge of the body structures of these
Jurassic and Triassic specimens justifies the
extension of the range of the Cicadidae to another
150 million years before the Paleocene, Accord-
ingly, the genus Liassocicada is herein provi-
sionally placed in the Homoptera, family uncer-
ain.} Wualey, 1983. Trias., England; Jur.,
Europe (Germany).

Limacodites HanoLrscH, 1906b, p. 622 [*L. meso-
zoicus; OD). Little-known genus, based on wing
fragments. Probably related to Eocicada. Jur.,
Europe (Germany).

Lithecphora Scupper, 1890, p. 329 {*L. unicolor
Scubner, 1890, p. 329; SD Careenter, herein}.
Little-known insect, with slender fore wing. Oligo.,
USA (Colorado).
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Lithopsis Scupper, 1878b, p. 773 [*L. fimbriata,
OD}. Body stout; head not produced between
the eyes. Tegmina extending well beyond abdo-
men. Scupper, 1890; Cockererl, 1921b;
PonGrRAcz, 1935; Piton, 1940a. Eoc., USA
(Wyoming), Europe (France, Germany).

Locrites Scubner, 1890, p. 323 [*L. copei SCUDDER,
1890, p. 323; SD Carpenter, herein}. Little-
known homopteron; head large, protuberant;
scutellum equiangular. Heer, 1853a. Oligo., USA
(Colorado); Mio., Europe (Croatia).

Margaroptilon Hanoiikscr, 1906b, p. 499 {*M.
woodwardi HanpurscH, 1906b, p. 499; SD Car-
pENTER, herein}. Little-known wings, with
numerous small maculations; possibly a fulgo-
roid. Bopg, 1953; Evans, 1956. Jur., England,
Europe (Germany).

Mesaleuropsis MarTYNOV, 19374, p. 108 {*M. ven-
osa; ODY. Little-known wings. Fore wing rounded
distally; prerostigma absent; M with 2 branches;
CUA apparently unbranched. Hind wing about
half as long as fore wing, with unbranched RS
and M. Jur., USSR (Tadzhik).

Meshemipteron Cockererr, 1915, p. 476 [*M.
incertum; OD}. Litle-known genus, based on
small fragment of wing. Jur., England.

Mesocicadella Evans, 1956, p. 193 [*M. venosa,
OD]. Litde-known genus, based on fragment of
fore wing. Several parallel, oblique veins between
R and wing margin; M with numerous branches.
{Originally placed in the Scytinopteridae but
moved to family uncertain by Evans in 1961.}
Trias., Australia (Queensland). Fic. 163,2.
*M. venosa; fore wing, X3.5 (Evans, 1956).

Mesocixiodes TiLLyarp, 1922b, p. 462 [*M. ter-
mioneura;, OD]. Fore wing with SC very close to
costal margin; RS present; M forking in distal
pare of wing, with a small, closed cell between
forks. Evans, 1956. Trias., Australia (Queens-
land) ——F16. 162,6.*M. termioneura; fore wing,
X5.2 (Evans, 1956).

Mesococcus BEcker-MiGpisova, 1959a, p. 110 [*M.
asiaticus, OD]. Based on wingless form (female?);
body oval; legs greatly reduced; abdomen with
9 visible segments. Becker-Migpisova, 1962b.
Trias.,, USSR (Kirghiz). Fic. 162,7. *M.
asiaticus;, whole insect, X24 (Becker-Migdisova,
1959a).

Mesodiphthera Tityarp, 1919¢, p. 873 [*M.
grandis; OD}. Little-known genus, based on small
fragment of fore wing. CUA anastomosed with
M basally. {Placed in Tropiduchidae by TitLyarp
(1922b) and in Homoptera, family uncertain,
by Evans (1956).} Trias., Australia (Queens-
land). Fic. 163,3.*M. grandis, fore wing,
%3.5 (Tillyard, 1919¢).

Mesojassula Evans, 1956, p. 203 [*M. marginata;
OD}. Hind wing with costal margin with marked
medial depression; M unbranched; CUA with 2
equal branches; marginal vein present. Trias.,

- |

Shuraboprosbole
Fi6. 163. Uncertain (p. 256-259).

Australia (Queensland). —— Fi. 162,4. *M.
marginata, hind wing, X4.5 (Evans, 1956).
Mesoledra Evans, 1956, p. 211, nom. subst. pro
Mesojassus Hanoursch, 1939, p. 145, non
Tittvarp, 1916 {*Mesojassus pachyneurus
Hanpurscn, 1939, p. 145; OD]. Little-known
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genus, based on incomplete wing; possibly related
to Cicadellidae. Jur., Europe (Germany).

Mesoscytina Tiryarp, 1919¢, p. 871 {*M. aus-
tralis; OD}. Fore wing with SC distince, long;
RS apparently arising in very distal part of wing;
M dividing at midwing and forming a closed
cell at fork. Possibly related to Scytinopteridae.
Evans, 1956. Trias., Australia (Queensland).

Fic. 162,5.*M. australis; fore wing, X5.2
(Evans, 1950).

Meuniera Piton, 1936¢, p. 1 {*M. haupii; OD}.
Lictle-known genus, based on fragment of fore
wing. RS arising well before midwing; basal stem
of M free from R. Coorer, 1941. Eoc., Europe
(France).

Pachypsyche Hanpumrsch, 1906b, p. 623
[*Palacontina vidale MruNier, 1902e, p. 9; OD].
Litcle-known genus. Fore wing rectangular; ante-
rior margin straight, without nodal break; vena-
tion as in Limacodites. Jur., Europe (Spain).

Palaeoforda Kononova, 1977, p. 588 [*P. tajmy-
rensir; OD]. Little-known genus. Antennae with
6 segments. Fore wing with RS arising from
distal parc of pterostigma; M unbranched. Legs
short. [Placed in Pemphigidae by Kononova but
transferred to family uncertain by Hek (1985).}
Cres., USSR (Asian RSFSR).

Parafulgoridium HanpLirscH, 1939, p. 138 {*Ful-
goridium simplex Genrz, 1880, p. 528; OD].
Little-known genus, based on poorly preserved
fore wing. Jur., Europe (Germany).

Parajassus Bope, 1953, p. 200 [*P. hattorfensis,
OD]. Little-known wing. Becker-MiGpisova,
1962b. Jur., Europe (Germany).

Perissovena Riek, 1976a, p. 775 [*P. heidiae, OD]).
Little-known genus, based on hind wing. Perm.,
South Africa.

Permocapitus Evans, 1943b, p. 195 {*P. globulus;
OD}. Liccle-known genus, based on head. Head
oval, eyes globular; transverse ridge between eyes.
Perm., Australia (New South Wales).

Permocephalus Evans, 1943a, p. 8 [*P. knighti,
OD}. Little-known insects, known only by frag-
ments of head. Perm., Australia (New South
Wales).

Permodunstania Becker-Micpisova, 1961¢, p. 290
[*P. prosboloides; OD}. Distal fragment of fore
wing; RS forked; M4 free from M3 distally. Perm.,
USSR (Asian RSFSR). FiG. 162,8. *P. pros-
boloides; fore wing, X2.7 (Becker-Migdisova,
1961¢).

Petropteron Cockerkrt, 1912b, p. 94 {*P. miran-
dum; OD]. Lictle-known genus, based on wing
fragment; possibly a fulgoroid. Crer., USA (Col-
orado).

Phragmatoecicossus Becker-Migpisova, 1949b, p.
11 [*P. shurabensis; OD). Little-known genus,
based on fragment of fore wing. Probably related
to Paleontinidae. Jur., USSR (Asian RSFSR).

Plecophlebus CockERrELL, 1917h, p. 327 {*P. nebu-

losus; OD}Y. Lictle-known genus, based on wing
and fragments of body. {Originally placed in
Trichoptera, but transferred to Homoptera, fam-
ily uncertain, by BoTtosaneanu, 1981.} Mio.,
Burma.

Prolystra Opeentieim, 1888, p. 228 [*P. lithograph-
ica; OD}. Little-known genus, probably close to
Limacodites, Evans, 1956. Jur., Europe (Ger-
many).

Prosbolopsis MarTynov, 1935¢, p. 19 [*P. ovalis;
OD}. Little-known insect, wich reduced venation
in tegmen. {Type of family Prosbolopseidae
Becker-Migpisova, 1946.1 Evans, 1956;
Becker-MiGpisova, 1962b. Perm., USSR (Euro-
pean RSFSR).

Protopsyche Hanpuirsch, 1906b, p. 623 [*P.
braueri; OD]. Little-known genus, similar to
Limacodites. Jur., Europe (Germany).

Reticulocicada Becker-Migoisova, 1961¢, p. 362
[*R. brachyptera, OD]. Little-known tegmen,
with coarse reticulation; possibly a fulgoroid.
Perm., USSR (Asian RSFSR).

Sbenaphis Scupoer, 1890, p. 250 [*S. guesmneli;
ODJ1. Little-known aphidoid genus. Heig, 1967,
1985. Eoc., Canada (British Columbia).

Shuraboprosbole Becker-MiGpisova, 1949b, p. 23
{*S. plachutai; OD]. Little-known genus, based
on wing fragment. Basal stem of R only about
half as long as R+M; RS arising well before
midwing; CUA anastomosed with M for a short
distance. Jur., USSR (Tadzhik). Fic. 163,5.
*S. plachutai, fore wing as preserved, X2.5
(Becker-Migdisova, 1949b).

Stenoglyphis Evans, 1947b, p. 432 [*S. kimblensis,
OD}. Little-known genus, possibly related to
Scytinopteridae. Evans, 1956, Perm., Australia
(New South Wales).

Tingiopsis Becker-Migpisova, 1953¢, p. 461 {*T.
reticulata; OD). Little-known genus, based on
incomplete fore wing with fine reticulation.
[Originally placed in Tingidae (Heteroptera) but
transferred to Homoptera, probably Cercopidae,
by Evans (1957).1 Trias., USSR (Tadzhik).

Tipuloidea WieLanp, 1925, p. 23 [*T. rhaetica;
OD1}. Lictcle-known genus, based on fore wing.
Costal margin arched; SC apparently absent; RS
arising before midwing; closed median cell very
small, {Originally placed in order Diptera.} Evans,
1956. Trias., Argentina. Fic. 162,2. *T.
rhaetica; fore wing, X2 (Evans, 1956).

Triassoaphis Evans, 1956, p. 238 [*T. cwbitus;
OD}. Litde-known genus, based on wing frag-
ment. {Originally placed in Aphididae but trans-
ferred to Aphidoidea, family uncerrain, by
Becker-Migbpisova & A1zenserc (1962).]
RicHarps, 1966; Heig, 1967, 1981; SHAPOSHNI-
kov, 1979a. Trias., Australia (Queensland).

Triassocotis Evans, 1956, p. 194 [*T. australis;
OD]}. Little-known genus, based on distal half
of tegmen. Tegmen narrow; R with 4 branches;
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RS unbranched; M with 4 branches and a cell
included between M1+2 and M3 +4. [Origi-
nally placed in Scytinopteridae but transferred
to family uncertain by Evans (1961).} Trias.,
Australia (Queenstand). Fig. 162,3. °T.
australis; fore wing, X4.5 (Evans, 1956).

Triassojassus TitLvarp, 1919¢, p. 887 [*T. proav-
ittus, OD]). Little-known genus, based on incom-
plete tegmen. Costal margin unusually convex;
RS unbranched; M with 5 branches. [Originally
placed in the Jassidae, but Evans transferred first
(1956) to the Chilocyclidae and later (1961) to
family uncertain.} Trias., Australia (New South
Wales).

Turutanovia Becker-Migpisova, 1949b, p. 21 {*T.
karatavia, OD). Little-known genus, based on
distal fragment of fore wing. BECKER-MIGDISOVA,
1962b. Jur., USSR (Kazakh). Fic. 162,10.
*T. karatavia; fore wing as preserved, X2
(Becker-Migdisova, 1962b).

Tychticola Becker-Migpisova, 1952, p. 181 {*T.
longipenna; OD]. Little-known genus, based on
incomplete fore wing. Wing apparently long and
narrow; RS long and parallel to R2. Perm., USSR
(Asian RSFSR). Fic. 163,1. *T. longipenna,
fore wing, X5 (Becker-Migdisova, 1962b).

Suborder HETEROPTERA
Latreille, 1810

{Heceroptera Latruitie, 1810, p. 433}

Fore wing typically with the proximal part
strongly coriaceous and the distal part mem-
branous, forming a hemelytron; wings usu-
ally held flat over abdomen at rest. Perm.—
Holo.

Family PROGONOCIMICIDAE
Handlirsch, 1906

{Progonocimicidae Hannugrscn, 1906b, p. 493} [=Eoamiadae
Hanotimsan, 1906b, p. 494; Actinocytinidae Evans, 1956, p
244; Cicadocoridae Beckir-Micnisova, 1958, p. 60}

Small species, dorsoventrally flattened;
pronotum distinctly broader than long; fore
wing apparently of uniform texture; veins RS
and M coalesced basally; SC apparently coa-
lesced with stem of R basally, diverging
toward costal margin near midwing; M with
2 to 4 branches; CUA with 2 to 3 branches.
[Placed by Porov (1980a) in suborder Pelor-
idiina, along with the Peloridiidae (recent).}
Perm.—Jur.

Progonocimex HanpLikscH, 1906b, p. 494 {*P.
Jurassicus, OD} [=Eocimex HanpuLIRSCH, 1906b,

p. 494 (eype, E. liasinus)}. Fore wing with
rounded apex; clavus broad, nearly triangular;
M with 3 branches. Broker-MiGhisova, 1962b;
Porov & Wootton, 1977, Jar., Europe (Ger-
many). Fi6. 164,8. Progonocimex; a, *P. ju-
rassicus, dorsal view, b, P. liasinus (HANDLIRS 1),
fore wing, both X9 (Popov & Wootton, 1977),

Actinoscytina Tuivarn, 1926a, p. 18 (A, be/-
montensis, OD} [=Pseudipsvicia HanDLIRN 1,
1939, p. 17 (type, P. ala)}. Little-known genus.
Tegmen similar to that of Progenocimex, but more
slender, anterior margin less curved; SC curving
directly toward anterior margin of wing. Evaxs,
1956; Porov & Wootton, 1977, Perm., Aus-
tralia (New South Wales). Fic. 164,5. *A.
belmontensis, tegmen, X8 (Evans, 1956).

Archicercopis Hanpuirscn, 1939, p. 142 [*A. fal-
cata; OD]. Anterior margin of fore wing strongly
convex basally; precostal area broad; wing apex
pointed and directed anteriorly. Evans, 1956,
Becker-MiGpisova, 1962b; Porov & WooTroxn,
1977. Jur., Europe (Germany). Fii. 164,6.
*A. falcata;, fore wing, X 13 (Popov & Woortton,
1977).

Cicadocoris Brcker-MiGnisova, 1958, p. 62 {°C.
kuliki; OD). Tegmen with smoothly curved
anterior margin,; M with 3 branches; M3+ 4
unbranched. Evans, 1961; Porov, 1982, Trias,,
USSR (Kirghiz)——F16. 164,9. *C. kuliki; res-
toration, X 10 (Becker-Migdisova, 1958).

Eocercopis Hannurscn, 1939, p. 142 [*F. ancy-
loptera, OD) [=Cercoprisca HanbLIRsCH, 1939,
p. 143 (type, C. similis), Cercopinus HanpLrsc 11,
1939, p. 143 (type, C. ovalin)}). Fore wing with
very convex and thickened costal margin; apex
pointed; clavus broad and nearly triangular.
Evans, 1956; Brcker-MiGoisova, 1958; Popoy
& Woorton, 1977, Jur., Europe (Germany).

Fic. 164,7. *E. ancyloptera; fore wing, X 13
(Popov & Wootton, 1977),

Heterojassus Evans, 1961, p. 23 [*H. membrana-
ceus; OD]. Tegmen oval, SC and R terminating
on costal margin near level of midwing. Triar.,
Australia (Queensland). Fig. 164,4. *H.
membranaceus; fore wing, X19 (Evans, 1961).

Heteroscytina Evans, 1956, p. 245 {"H. rillyardi,
OD}. Fore wing narrowed apically, much as in
Actinoscytina, but costal area narrower and cross-
veins forming a more nearly complete transverse
series. Woorton, 1963, Trias., Auscralia
(Queensland).

Hexascytina Woortton, 1963, p. 250 (*H. tran-
secta; OD}. Little-known genus, apparently sim-
ilar to Progonocimex, based on incomplete teg-
men. SC diverging from stem R near midwing
acalmosc a 90° angle; anterior margin of tegmen
distinctly convex. Trias.,, Australia (Queens-
fand).

Microscytinella Woortron, 1963, p. 251 [*M.
radians, OD). Little-known genus, based on small

—
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THE SUPERCLASS HEXAPODA

OUTLINE OF CLASSIFICATION Order Phasmatodea, 13, Trias.~Holo,
Order Embioptera, S, O/igo.—Holo.

The following outline of the superclass Order Psocoptera, 58, Perm.—Holo.
Hexapoda summarizes taxonomic relation- Order Zoraprera, 0, Holo.

. . d numbers of Order Mallophaga, 0, Ho/o.
ships, geologic occurrence, an Order Anopluta. 0, Holo,
recognized genera of fossils in each supra- Order Caloneurodea, 16, U. Carb.—Perm.
familial group. Order Miomoptera, 10, U. Carb.~Perm,

Otrder Thysanoptera, 43, Perm.~Holo.
Order Hemiptera, 728, Perm.~Holo.
Division Endopterygota, 3203, Perm.—Holo.
Order Coleoptera, 1397, Perm.—Holo.
Order Strepsiptera, 4, Oligo.—Holo.
Order Neuroptera, 125, Perm.—Holo.
Order Glosselytrodea, 11, Perm.~Jur.
Order Trichoptera, 112, Perm.—Holo.
Order Lepidoptera, 111, Crez.—Holo.
Order Mecoptera, 82, Perm.—Holo.
Order Siphonaptera, 1, Olige.—Holo.
Order Diptera, 708, Trias.~Holo.
Order Hymenoptera, 652, Trias.~Holo.
Infraclass Neoptera, Order Uncertain, 60
Subclass Prerygota, Order Uncercain, 2
Class Insecta, Subclass Uncercain, 1
Superclass Hexapoda, Class Uncertain, 1

Superclass Hexapoda, 5188, Dev.—Holo.

Class'and Order Collembola, 14, Dev.~Holo.

Class and Order Protura, 0, Holo.

Class and Order Diplura, 4, Paleoc.—Holo.

Class Insecta, 5169, U. Carb.~Holo.
Subclass Apterygota, 8, U. Carb.—Holo.

Order Archaeognatha, 5, U. Carb.—~Holo.

Order Zygentoma, 3, Ofigo.—Holo.

Subclass Peerygota, 5160, U. Carb.—Holo.
Infraclass Palacoptera, 502, U. Carb.—Holo.

Order Ephemeroptera, 59, U. Carb.~Holo.

Order Palaeodiccyoptera, 125, U. Carb.—Perm.

Order Megasecoptera, 34, U. Carb.~Perm.

Order Diaphanopterodea, 20, U. Carb.—Perm.

Order Protodonaca, 13, U. Carb.—Perm.

Order Odonata, 204, Perm.—Holo.

Infraclass Palaeoptera, Order Uncertain, 47
Infraclass Neoptera, 4656, U. Carb.—Holo.
Division Exopterygota, 1393, U. Carb.—Holo.

Order Petlaria, 28, Perm.—Holo.

Otder Protorthoptera, 236, U. Carb.~Trias.

Order Blattaria, see p. 134, U. Carb.—Holo. ] o ]

Order Isoptera, 33, Cret.—Holo. The stratigraphic distribution of classes,

Order Manteodea, 4, Ofigo.—Holo. orders, and families of Hexapoda recognized

Order Protelytroptm-aé %;), Pe}r;n‘l—Cret. in this volume of the Treatise is shown

r Dermaptera, 16, Jur.—Holo. . . !

8:3:[ Onhop’iem' 166, U, Carb.~Hols. gFaphlcalIy in Table 2, which follows (com-

piled by Jack D. KemM, computer software

Order Grylloblattodea, 0, Holo.
Order Titanoptera, 8, Trias. by Kennern C. Hoop and Davip W. FosTer).

RANGES OF TAXA
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TasLe 2. Stratigraphic Distribution of the Hexapoda.

HEXAPODA —
COLLEMBOLA |
COLLEMBOLA —
Entomobryidae
Protentomobryidae .
Hypogastruridae
Isotomidae
Sminthuridae
Tomoceridae
Uncertain o

INSECTA
APTERYGOTA
ARCHAEOGNATHA
MONURA
Dasyleptidae
MACHILOIDEA
Machilidae
ZYGENTOMA [————
Lepidotrichidae
Lepismatidae
PTERYGOTA
NEOPTERA
EXOPTERYGOTA
CALONEURODEA
Amboneuridae
Caloneuridae
Apsidoneuridae
Permobiellidae
Anomalogrammatidae
Euthygrammatidae
Paleuthygrammatidae
Pleisiogrammatidae
Synomaloptilidae
Uncertain
MIOMOPTERA
Metropatoridae
Archaemiopteridae
Palaeomanteidae
PROTORTHOPTERA
Adeloneuridae
Aenigmatodidae
Anthracoptilidae
Anthracothremmidae
Apithanidae

EXPLANATION OF TABLE 2

SUPERCLASS
CLASS -

SUBCLASS
INFRACLASS e
DIVISION

ORDER —
SUBORDER s
Family —

””J %Flllll -
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TasLe 2. (Continued.) .
TasLe 2. (Continued.)
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Cacurgidae Yo \%
Cnemidolestidae Protembiidae e
Epideigmatidae ] Psoropteridae —
Eucaenidae — Skaliciidae —
Geraridae _— Stegopteridae —
Hadentomidae — Stereopteridae —
Hapalopteridae - Strephoneuridae —
Herbstialidae —-— Sylvaphlebiidae —
Herdinidae — Tillyardembiidae ey
Homalophlebiidae S Tococladidae -
Ischnoneuridae — Tomiidae
Narkemidae st Uncertain
Omatiidae b BLATTARIA
Pachytylopsidae et ORTHOPTERA
Paoliidae — ENSIFERA
Protokollariidae — Oedischiidae
Protophasmatidae — Aneicanidae e
Spanioderidae e Kamiidae —
Stenoneuridae — Permelcanidae —
Stenoneuritidae S Permoraphidiidae —
Stygnidae S— Tcholmanvissiidae b
Thoronysididae S Tettavidae
Blattinopsidae Proparagryllacrididae ]
Ideliidae Triassomanteidae —
Strephocladidae Bintoniellidae
Archiprobnidae — Vitimiidae
Atactophlebiidae - Gryllidae
Camptoneuritidae — Haglidae
Chelopteridae - Elcanidae
Cymbopsidae —_— Phasmomimidae
Demopteridae — Gryllacrididae
Epimastacidae — Tettigoniidae
Euremiscidae —_— Gryllotalpidae
Euryptilonidae — Uncertain
Havlatiidae — CAELIFERA
Heteroptilidae — Locustavidae ﬁ
Homoeodictyidae — Locustopseidae
Jabloniidae — Eumastacidae
Lemmatophoridae —_— Tetrigidae
Liomopteridae S Tridactylidae
Megakhosaridae — Promastacidae
Permotermopsidae — Acrididae
Phenopteridae _— Uncenrtain
Probnidae — UNCERTAIN
PROTELYTROPTERA H el K
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TasLe 2. (Continued.)
Tasie 2. (Continued.)
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Apachelytridae % \&%

Archelytridae — Enicocoridae

Dermelytridae — Mesotrephidae e

Elytroneuridae — Cydnidae

Labidelytridae —_— Gerridae

Megelytridae b Hydrometridae

Permelytridae — Pentatomidae

Permophilidae — Scutelleridae

Planelytridae - Anthocoridae

Protelytridae et Aradidae

Protocoleidae — Berytidae

Umenocoleidae L Nepidae

Uncentain Pyrrhocoridae
THYSANOPTERA — — Reduviidae

TEREBRANTIA _— H — Tingidae

Permothripidae Veliidae

Aeolothripidae Dipsocoridae

Heterothripidae Enicocephalidae

Merothripidae Uncertain

Thripidae HOMOPTERA

Uncerain Archescytinidae e
TUBULIFERA Boreoscytidae

Phlaeothripidae Cicadopsyllidae :
UNCERTAIN — Coleoscytidae

Liassothripidae S Mundidae :
HEMIPTERA Pincombeidae —1
HETEROPTERA Eoscarterellidae

Progonocimicidae Ipsviciidae

Archegocimicidae S Pereboriidae

Cuneocoridae L Prosbolidae

Mesopentacoridae —_— Scytinopteridae

Pachymeridiidae _— Palaeontinidae

Scaphocoridae . Protopsyllidiidae

Shurabellidae - Cixiidae

Alydidae Cicadoprosbolidae —

Belostomatidae Dunstaniidae -

Coreidae Hylicellidae —

Corixidae Mesogereonidae —

Lygaeidae Dysmorphoptilidae

Miridae Procercopidae

Nabidae Biturritiidae

Naucoridae Cercopidae

Notonectidae Cicadellidae

Saldidae Eurymelidae

Membracidae
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TasLe 2. (Continued.) TasLe 2. (Continued.)
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Ricaniidae Platyperlidae o
Archijassidae Siberioperlidae —
Fulgoridiidae Notonemouridae
Genaphididae Perlidae
Issidae Leuctridae
Lophopidae Perlodidae
Psyllidae Uncertain
Canadaphididae — PSOCOPTERA M
Oviparasiphidae 1 Lophioneuridae —
Palaeoaphididae E— Martynopsocidae S
Shaposhnikoviidae e Permopsocidae — :
Tajmyraphididae jraeesed Psocidiidae [~
Elektraphididae Surijokopsocidae et
Aphididae Zygopsocidae m—
Dictyopharidae Archipsyllidae
Drepanosiphidae Asienthomidae —
Margarodidae Amphientomidae —
Mindaridae Epipsocidae
Cicadidae Liposcelidae
Araeopidae Mesopsocidae
Flatidae Pachytroctidae
Fulgoridae Polypsocidae
Nogodinidae Pseudocaeciliidae
Tettigarctidae Psocidae
Achilidae Trogiidae
Aetalionidae Psyllipsocidae
Aleyrodidae Lepidopsocidae
Anoeciidae Uncertain
Coccidae TITANOPTERA
Hormaphididae Gigatitanidae
Ortheziidae Mesotitanidae
Pemphigidae Paratitanidae
Pseudococcidae PHASMATODEA = | — ——
Thelaxidae Aeroplanidae am
Lachnidae Prochresmodidae a
Uncertain Xiphopteridae et
UNCERTAIN m— Aerophasmatidae —

Paraknighliidae = Cretophasmatidae P
Uncertain Phasmatidae

PERLARIA Phylliidae
Palaeoperlidae mm— Uncertain
Perlopseidae DERMAPTERA
Eustheniidae ARCHIDERMAPTERA
Taeniopterygidae Protodiplatyidae
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FORFICULINA
Pygidicranidae
Labiduridae
Forficulidae

UNCERTAIN

ISOPTERA
Hodotermitidae
Kalotermitidae
Mastotermitidae
Rhinotermitidae
Termitidae
Uncertain

EMBIOPTERA
Embiidae
Notoligotomidae

MANTEODEA
Chaeteessidae
Manteidae

ANOPLURA

GRYLLOBLATTODEA

MALLOPHAGA
ZORAPTERA

ENDOPTERYGOTA

GLOSSELYTRODEA
Archoglossopteridae

Glosselytridae
Jurinidae
Permoberothidae
Uskatelytridae
Uncertain
COLEOPTERA
ARCHOSTEMATA
Asiocoleidae
Oborocoleidae
Permocupedidae
Rhombocoleidae

Tshekardocoleidae

Taldycupidae
Catiniidae
Schizophoridae
Tricoleidae
Ademosynidae
Cupedidae

Labradorocoleidae

Hexapoda

TasLe 2. (Continued.)

[11]

Micromalthidae
ADEPHAGA
Triaplidae
Carabidae
Liadytidae
Parahygrobiidae
Coptoclavidae
Dytiscidae
Gyrinidae
POLYPHAGA
Buprestidae
Chrysomelidae
Curculionidae
Tenebrionidae
Eobelidae
Praelateriidae
Alleculidae
Dascillidae
Elateridae
Hydrophilidae
Mordeliidae
Nitidulidae
Oedemeridae
Scarabaeidae
Silphidae
Staphylinidae
Trogossitidae
Acanthocnemidae
Attelabidae
Cerophytidae
Cryptophagidae
Lathridiidae
Melandryidae
Scraptiidae
Anobiidae
Cerambycidae
Dryopidae
Eucnemidae
Circaeidae
Electrapatidae
Anthicidae
Anthribidae
Apionidae
Artematopidae

Stratigraphic Distribution

Tasie 2. (Continued.)
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TasLe 2. (Continued.)
Tabie 2. (Continued.)
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Bostrychidae o %
Cantharidae Choristidae
Cleridae Eomeropidae
Colydiidae Panompidae
Cucujidae Panomodidae
Dermestidae Dinopanorpidae -
Endomychidae Uncertain
Helodidae NEUROPTERA m
Lucanidae RAPHIDIODEA S . — —
Lycidae Sojanoraphidiidae et
Melyridae Baissopteridae W
Mycetophagidae Mesoraphidiidae ]
Passalidae Alloraphidiidae .
Pselaphidae Inocellidae
Ptiliidae Raphidiidae
Ptilodactylidae Uncertain 1
Pyrochroidae PLANIPENNIA
Pythidae Palaemerobiidae —
Salpingidae Permithonidae _—
Scydmaenidae Sialidopsidae —
Trixagidae Archeosmylidae
UNCERTAIN Mesoberothidae —_—
Uncerain Osmylopsychopidae —_—
MECOPTERA Nymphitidae
Agetopanorpidae : Psychopsidae
Choristopsychidae — Brongniartiellidae —_—
Cyclopteridae — Kalligrammatidae —_—
Cycloristidae —-— Mesochrysopidae -
Kaftanidae — Mesopolystoechotidae _—
Lithopanorpidae — Osmylitidae !
Permocentropidae - Prohemerobiidae -
Permopanorpidae b Solenoptilidae ]
Permotiputidae S Coniopterygidae
Tomiochoristidae — Nymphidae
Tychtopsychidae — Berothidae
Mesopanorpodidae Mantispidae
Permochoristidae Osmylidae
Nannochoristidae Hemerobiidae
Mesopsychidae _— Ascalaphidae
Laurentipteridae Chrysopidae
Neorthophlebiidae Myrmeleontidae
Orthophlebiidae Nemopteridae
Pseudopolycentropidae — Sisyridae
Bittacidae Uncentain
SIALODEA S D D [
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TasLe 2. (Continued.)

Corydalidae

Uncertain
TRICHOPTERA
Microptysmatidae
Cladochoristidae
Prorhyacophilidae b
Dysoneuridae
Liassophilidae
Necrotauliidae
Prosepididentidae
Electralbertidae
Taymyrelectronidae
Hydrobiosidae

L

Leptoceridae

Philopotamidae

Polycentropodidae

Rhyacophilidae

Limnophilidae

Phryganeidae

Beraeidae

Brachycentridae

Calamoceratidae

Glossosomatidae

Goeridae

Helicopsychidae

Hydropsychidae

Hydroptilidae

Lepidostomatidae

Molannidae

Odontoceridae

Psychomyidae
Stenopsychidae

Uncertain
DIPTERA
ARCHIDIPTERA
Dictyodipteridae
Dyspolyneuridae
Hyperpolyneuridae
NEMATOCERA

Architendipedidae
Diplopolyneuridae
Eopolyneuridae
Musidoromimidae
Oligophryneidae

Palaeopleciidae
Phragmoligoneuridae
Pleciodictyidae
Protolbiogastridae
Protoligoneuridae
Rhaetomyiidae
Tipulodictyidae
Architipulidae
Pleciofungivoridae
Protorhyphidae
Archizelmiridae
Dixamimidae
Eolimnobiidae
Eopleciidae
Eoptychopteridae
Fungivoritidae
Mesophantasmatidae
Paraxymyiidae
Pleciomimidae
Protendipedidae
Protobibionidae
Protopleciidae
Protoscatopsidae
Sinemediidae
Tanyderophryneidae
Tipulopleciidae
Anisopidae
Bibionidae
Cecidomyidae
Ceratopogonidae
Chironomidae
Culicidae
Psychodidae
Mycetophilidae
Tipulidae
Blepharoceridae
Sciaridae
Dixidae
Scatopsidae
Simuliidae
Tanyderidae
Uncertain
BRACHYCERA
Archisargidae

Stratigraphic Distribution

TasLe 2. (Continued.)
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518 Hexapoda

TasLe 2. (Continned.)

Eomyiidae
Eostratiomyiidae
Eremochaetidae

' Palaeophoridae
Palaeostratiomyiidae
Protempididae
Protobrachycerontidae
Protomphralidae
Acroceridae

LITTTTTT

Nemestrinidae

Rhagionidae

Calliphoridae
Dolichopodidae

Empididae
Ironomyiidae

Sciadoceridae

Stratiomyidae

Dryomyzidae
Eophlebomyiidae —
Asilidae

Platypezidae

Syrphidae

Tabanidae
Proneottiophilidae —_—

Acartophthalmidae
Agromyzidae

Anthomyzidae
Asteiidae

Athericidae
Aulacigastridae

Bombyliidae
Camillidae

Camidae

Chamaemyiidae

Chloropidae
Chyromyidae

Clusiidae

Conopidae

Cryptochaetidae
Cypselosomatidae

Diastatidae

Diopsidae

Drosophilidae

Glossinidae

\—L

Stratigraphic Distribution 519
TasLe 2. (Continued.)
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Heleomyzidae
Hippoboscidae
Lauxaniidae
Lonchaeidae
Megamerinidae
Micropezidae
Milichiidae
Muscidae
Mydidae
Neurochaetidae
Odiniidae
Opomyzidae
Otitidae
Pallopteridae
Periscelididae
Phoridae
Piophilidae
Pipunculidae
Pseudopomyzidae
Psilidae
Richardiidae
Scatophagidae
Sciomyzidae
Sepsidae
Therevidae
Xylomyidae
Xylophagidae
Tephritidae
Gasterophilidae
Uncertain
HYMENOPTERA
SYMPHYTA
Xyelidae
Gigasiricidae
Karatavitidae
Parapamphiliidae
Paroryssidae
Sepulcidae
Xyelydidae
Praesiricidae
Xyelotomidae
Pseudosiricidae
Anaxyelidae

i Cephidae

[REREN
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TasLe 2. (Continued.)

Pamphilidae

Siricidae

Cimbicidae
Tenthredinidae

Electrotomidae -

Argidae
Blasticotomidae

Diprionidae

Uncertain
APOCRITA

Anomopterellidae
Bethylonymidae
Ephialtitidae
Jurapriidae
Karataidae
Mesoserphidae
Praeaulacidae

LTI

Heloridae

Megalyridae
Baissodidae
Cretevaniidae
Falsiformicidae
Ichneumonomimidae
Maimetshidae
Praeichneumonidae
Serphitidae
Stigmaphronidae

LILTTTTT

Aulacidae
Bethylidae

Braconidae
Chrysididae

Cynipidae

Dryinidae

Formicidae

ichneumonidae

Megaspilidae

Mutillidae

Mymaridae

Pompilidae

Scelionidae

Scolebythidae

Sphecidae

Tetracampidae

Trichogrammatidae

Trigonalidae
Anthophoridae
Apidae
Eumenidae
Vespidae
Pelecinopteridae
Agaontidae
Andrenidae
Chalcidae
Diapriidae
Encyrtidae
Eulophidae
Eurytomidae
Evaniidae
Figitidae
Halictidae
Ibaliidae
Megachilidae
Melittidae
Proctotrupidae
Pteromalidae
Stephanidae
Tiphiidae
Torymidae
Uncertain
UNCERTAIN
LEPIDOPTERA
ZEUGLOPTERA
Micropterygidae
DITRYSIA
Copromorphidae
Geometridae
Lycaenidae
Nymphalidae
Pyralidae
Tineidae
Papilionidae
Thyrididae
Prolyonetiidae
Cossidae
Ctenuchidae
Elachistidae
Hesperiidae
Libytheidae

Stratigraphic Distribution

Tasre 2. (Continued.)
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TasLe 2. (Continued.)

Oecophoridae
Pieridae

Psychidae
Symmocidae

Tortricidae

Zygaenidae

Uncentain

DACNONYPHA

Eriocraniidae

MONOTRYSIA

Incurvariidae

UNCERTAIN

SIPHONAPTERA
Hystrichopsyliidae

STREPSIPTERA
Mengeidae
Elenchidae

Myrmecolacidae
PALAEOPTERA
DIAPHANOPTERODEA
Diaphanopleridae
Parabrodiidae
Prochoropteridae
Rhaphidiopsidae
Asthenohymenidae
Biarmohymenidae
Eimoidae
Martynoviidae
Parelmoidae
Uncertain
MEGASECOPTERA
Anchineuridae
Aspidothoracidae
Brodiidae
Brodiopteridae
Corydaloididae
Foririidae
Ischnoptilidae
Mischopteridae
Sphecopteridae
Vorkutiidae
Alectoneuridae
Ancopteridae
Arcioneuridae

RERERERR L1
[1] ILHIII

Aspidohymenidae
Bardohymenidae
Caulopteridae
Engisopteridae
Hanidae
Moravohymenidae
Protohymenidae
Scytohymenidae
Uncertain
PALAEODICTYOPTERA
Archaemegaptilidae
Breyeriidae
Eubleptidae
Fouqueidae
Graphiptilidae
Homoiopteridae
Lithomanteidae
Lycocercidae
Mecynostomatidae
Megaptilidae
Psychroptilidae
Syntonopteridae
Tchirkovaeidae
Calvertiellidae
Dictyoneuridae
Eugereonidae
Spilapteridae
Diathemidae
Elmoboriidae
Permothemistidae
Uncertain
PROTODONATA
Meganeuridae
Paralogidae
Uncertain
EPHEMEROPTERA
Triplosobidae
Jarmilidae
Misthodotidae
Oboriphlebiidae
Palingeniopsidae
Protereismatidae
Aenigmephemeridae
Mesephemeridae

Stratigraphic Distribution 523

Tasre 2. (Continued.)
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TasLe 2. (Continued.)
TasLe 2. (Continued.)
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Epeoromimidae % \%
Hexagenitidae Karatawiidae
Behningiidae Uncertain
Ephemerellidae ANISOPTERA
Leptophlebiidae Aktassiidae —_—
Palingeniidae Liassogomphidae —
Siphionuridae Aeschnidiidae
Ametropodidae Aeshnidae
Ephemeridae Gomphidae
Heptageniidae Petaluridae
Neoephemeridae Hemeroscopidae e
Polymitarcidae Corduliidae
Baetidae Libellulidae
Uncertain Uncenain
ODONATA ZYGOPTERA
PROTANISOPTERA Steleopteridae —
Ditaxineuridae — Amphipterygidae
Permaeschnidae Calopterygidae
ARCHIZYGOPTERA Euphaeidae
Permagrionidae _— Megapodagrionidae
Permepallagidae I Pseudolestidae
Permolestidae ] Coenagrionidae
Kennedyidae Lestidae
Batkeniidae I Uncertain
Protomyrmeleontidae UNCERTAIN
Uncentain e Stenophlebiidae —
TRIADOPHLEBIOMORPHA _— Uncertain
Mitophlebiidae I DIPLURA
Triadophlebiidae - DIPLURA
Triadotypidae L Campodeidae
Xamenophlebiidae - Uncertain
Zygophlebiidae —— PROTURA
ANISOZYGOPTERA PROTURA
Triassolestidae -
Archithemistidae =
Asiopteridae ]
Euthemistidae —
Heterophlebiidae —
Isophlebiidae -
Liassophlebiidae _—
Oreopteridae b
Progonophlebiidae I
Tarsophlebiidae L
Turanothemistidae -
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