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SUMMARY
This work provides a phylogenetic classification of the insect order PSOCOPTERA.

Some of the problems involved, mainly arising from lack of adequate published data,
are pointed out and work carried out to overcome them is indicated in a short introductory
section (Part I). This consisted of accumulating data on the genera from published texts
and illustrations, adding data from the study of fresh material or material held in collections
and compiling generic definitions in adequate detail where possible.

Part II gives a general description of the Psocoptera together with brief background
information on their biology.

As considerable changes are proposed in the classification of the order (in Part VII)
the classification in use at present is set out for comparison to generic level and a brief
history of systematic work on the order is given (Part III).

The data necessary for a discussion of the phylogeny is presented in the series of
definitions of genera and suprageneric groups in Part IV. Data on fossil forms is given in
Part V.

The principles of phylogenetic study are briefly discussed in Part VI and the
important question of the relatively primitive or advanced condition of characters in the
order is discussed. The monophyly of the order and the relationships between genera are
established using Hennig’s system and the results are set out in discussion and dendrogram.
On the basis of the relationships so established a classification of the order is proposed which
is considered to be practical and to reflect evolutionary history of the group (Part VII).

Comments on the distribution of the Psocoptera are made in Part VIII and it is
suggested that, despite inadequacy of data, a consideration of the distributions supports the
proposed classification in general terms.

A general discussion follows and references and figures are included.


Cynthia.Young
Typewritten Text

Cynthia.Young
Typewritten Text


[6]


Cynthia.Young
Typewritten Text
[6]

Cynthia.Young
Typewritten Text
[6]


ACKNOWLEDGMENTS

This study of the Psocoptera really commenced with the collection, in 1950, of some
Psocoptera in the vicinity of Grahamstown, South Africa. Largely due to the encouragement
of the staff of the Department of Zoology and Entomology of Rhodes University and
particularly of Professor J. Omer-Cooper, I continued to collect specimens. Subsequent
collecting and study over 18 years from several parts of southern and central Africa, Europe,
Australia, New Zealand and Norfolk Island has provided much material. Material has been
received on loan, by gift or exchange from collectors and colleagues engaged in the study of
the Psocoptera from North and South America, Africa, Madagascar, Europe, Malaysia,
Indonesia, Hawaii, several Pacific Islands, some subantarctic islands, Australia, New Guinea
and New Zealand.

In 1964 and in 1968 opportunity arose to attend the XIIth and XIIIth International”
Congresses of Entomology held in London and Moscow respectively. Whilst journeying
to and from these Congresses many institutions were visited where important collections of
Psocoptera are held and special visits were made to centres where workers on the order reside
who are not associated with institutions holding collections.

In 1964 collections at the following institutions were studied: Bernice P. Bishop
Museum, Honolulu, Hawaii; California Academy of Sciences, San Francisco, California;
United States National Museum, Washington, D.C.; Natural History Museum, New York;
Museum of Comparative Zoology, Harvard University, Cambridge, Massachusetts; British
Museum (Natural History), London; Tring Museum, Tring; Leeds University, Leeds;
Musée national d’Histoire naturelle, Paris; University of Hong Kong, Hong Kong.

In 1968 some of these institutions were revisited and visits to other collections not
previously seen were included in my itinerary, namely: Bernice P. Bishop Museum; Normal
State University, Normal, Illinois; Illinois State Natural History Survey, Urbana, Illinois;
Royal Ontario Museum, Toronto, Canada; British Museum (Natural History); Tring
Museum, Tring; Institut fiir spezielle Zoologie, Humboldt Universitit, Berlin, D.D.R.;
Rijksmuseum van Natuurlijke Historie, Leiden, Holland; Zoologisch Museum, Amsterdam,
Holland; Naturhistorisches Museum, Vienna, Austria; Swedish Museum of Natural History,
Stockholm, Sweden; Zoological Institute, University of Lund, Sweden; University of
Moscow, U.S.S.R.; Palacontological Institute, Moscow, U.S.S.R.; University of Singapore,
Singapore.

Continuous access has been available to the collections of the several Australian State
Museums and to the National Insect Collection, Canberra, Australian Capital Territory.

At the two International Congresses and at many of the institutions visited, current
problems of psocid taxonomy and other aspects of psocid study were discussed with
psocidologists.

I would like to thank the many colleagues in all these institutions who have helped
me in so many ways. In particular I would like to thank Mr J. V. Pearman, Professor
A. Badonnel and Professor E. L. Mockford for their helpful discussions on the Psocoptera;
I have had the very helpful comments of Professor I. W. B. Thornton on a draft of this work.

In any present day studies we rest heavily on the work of our predecessors. I have
been fortunate to have at my elbow, so to speak, the excellent library of the Australian
Museum. Many of the references not in that library or in other Australian libraries, to all
of which I have had free access, were seen in the libraries of the British Museum. As well
as accumulating material, a deliberate attempt was made to compile a card index of
references to the literature on the Psocoptera (Smithers, 1965¢) and to the species of the
World (Smithers, 1967).



8

The most laborious part of this work has been the accumulation of data to provide
generic definitions for the more than 200 genera discussed. Illustrative material to
supplement the definitions has been obtained from my own previously published work, by
making fresh illustrations and from the following sources: Badonnel (1931a, 1935f, 1943,
1946b, 1948b, 1949, 1949, 1955, 1959¢, 1962a, 1963a, 1963c, 1966a, 1967, 1967a), Ball
(1936), Banks (1930a), Becker-Migdisova and Vishnyakova (1962), Broadhead (1950, 1955),
Carpenter (1932, 1933, 1939), Danks (1950b), Davis (1942), Edwards (1950), Enderlein
(1900b, 1903a, 1903b, 1906e, 1907a, 1908b, 1909a, 1910a, 1911, 1911b, 1919, 1920b, 1931),
Gunther (1968), Gurney (1943, 1965), Kuwayama (1961), Lee and Thornton (1967), Machado-
Allison and Papavero (1962), Meinander (1966), Mockford (1951, 1955a, 1955b, 1963, 1965c,
1967a), Mockford and Gurney (1956), Navas (1924b), Okamoto (1910), Pearman (1933a,
1934b, 1958b), Ribaga (1907), Roesler (1940a, 1940b, 1940¢, 1943, 1954b), Thornton (1959a,
1960, 19612, 1962a), Thornton and Wong (1966), Tillyard (1921, 1926b, 1935), Tsutsumi
(1961, 19642, 1965) and Williner (1946).

From the study of my own collections, those of my generous colleagues, the institutions
listed above and the literature have come the data used in the present study.

Several funding bodies have, at various times, provided financial assistance towards
different aspects of my studies on the Psocoptera, in the form of travel funds or subsistence
allowance. These include the Commonwealth Science and Industry Endowment Fund,
the Bernice P. Bishop Museum, the Rockefeller Foundation, the British Council and the
Society of the Sigma-Xi. The Public Service Board, New South Wales Government,
generously allowed me time on duty and allowances for some of my overseas work. I am
very grateful for the financial and other help received from all these organizations; without
it I could not have made this study.

I would like to thank Mrs Caroline Sinclair for patiently and carefully preparing the
typescript and my wife for assistance in the field, often under uncomfortable conditions, over
many years.

Most of the laboratory work has been carried out in the Australian Museum.

Finally, I would like to express my appreciation of the guidance which I have had
from Professor B. R. Allanson, Dr G. B. Whitehead and Dr E. McC. Callan whilst carrying
out this work.



PART I. INTRODUCTION

In the past two decades, there has been a considerable amount of discussion on
questions of vital importance in relation to systematics, systematic theory and phylogenetic
systematics. In the light of these developments, an attempt at reassessment of the
classification of the insect Order Psocoptera seemed worthwhile.

The aim of this work is to produce a classification of the Psocoptera which is reasonably
practical as a working tool and also reflects the phylogeny of the members of the order. It
was decided, that as the scope was so large, that the problem be approached using the genus
as the unit for consideration. Species within a genus not only exhibit many morphological
features in common but they also have, in general, similarities in their biology, habitat
requirements and behaviour and the genus can, therefore, be used as the unit in studies
aimed at elucidating the relationships of groups of species.

The insect order Psocoptera (Psocids, Booklice, Barklice) is one of the so-called
“minor” orders. It has, as is the case with many of the smaller orders, been somewhat
neglected, not only in biological, physiological and ecological work but even where taxonomic
studies are concerned. There are several reasons for this neglect. Psocids are small insects
and usually at least some tedious dissection and preparation are needed before reliable
determinations can be made; economically important species are few; until comparatively
recently there were no faunal lists or bibliographies to guide the would-be student in his
search for the remarkably scattered references to these insects. With so little in the way
of background help there has been little incentive for new students to embark on their study.
There has, nevertheless, always been a small number of workers publishing on the order.

Where a small number of scattered workers investigates a group of insects over a
period of time, working on limited parts of the group or within set geographical limits, there
result small changes in classification of parts of the group. Sooner or later it becomes apparent
that an overall reassessment of the classification in general use is advisable to assist in speeding
an increase in knowledge of the systematics of the group as a whole. The phylogenetic
system of reasoning put forward by Hennig (1966) makes it possible to establish the
relationships of groups and results in the groups being arranged in a hierarchy. For such a
system to be applied to an order of insects it is first necessary to have a fairly extensive
knowledge of the order. In some cases it is possible to obtain adequate information from
the literature where up-to-date works are available dealing with distinct faunal areas or
where there are revisionary works at specific or generic level on a worldwide basis. Such
works, however, are few on the Psocoptera and any attempt to reassess the classification of
this order needs considerable prior descriptive work at the generic level, if not at the species
level.

The first task was to obtain adequate information on the morphology and biology of
the genera. This has, of course, been a large and somewhat tedious one. The literature
was searched for information on each genus; where this has been inadequate attempts were
made to obtain fresh material so that missing data could be included. Two hundred and
fifteen genera of Psocoptera have been described. I have seen material of one hundred and
thirty eight of these, in many cases several species have been available. Of the remaining
genera fifty-one can be considered adequately described and figured in the literature. This
leaves twenty-six genera. Many of these are based on single specimens and have not been
collected since their first description or are genera known from very limited amber material;
additional information on these is not therefore available to me.

In assembling information on the genera, material in collections at my disposal have
been examined; where possible dissections have been carried out. Material of other genera
has been borrowed or obtained from colleagues and similarly dealt with. Of many genera
whole or dissected material has been seen in the collections of other institutions or individuals.
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In some cases material was available for inspection but not for dissection; this applies
particularly to many type specimens preserved dry. It has been possible to provide adequate
definitions for the most important of the described genera. At the same time illustrative
material of most of the genera has been accumulated, either from published work, my own
previously published material or by preparing fresh illustrations. Having thus accumulated
data on morphology, biology and distribution of the Recent genera, it was considered
necessary to have also some information on fossil forms for comparison. The process of data
accumulation was then also carried out for fossil genera as for Recent forms. In this
connection material in the Australian Museum and the opportunity of seeing the important
collections in the Palaeontological Institute in Moscow have proved invaluable.

With data on Recent and fossil genera and with definitions fuller than have previously
been available, the classification of the group, from a phylogenetic point of view, has been
considered and a modified classification arrived at. The principles of Hennig have here
been applied to the Psocoptera using ecological and biological data when available, as well
as morphological data on Recent and fossil forms. The classification proposed in Part VII
differs considerably from that now in general use and is considered to reflect phylogenetic
relationships as well as being a classification which can be used for practical purposes.

I would like to stress one important point at the outset. I regard the present work
as an attempt to provide an improved classification. As such, I believe that before it, or
any part of it, be adopted for general use that it should be considered, discussed and criticized
by other psocidologists. I am aware of its shortcomings and hope that its publication will
stimulate other experienced students of the Order to give detailed consideration to the broader
aspects of Psocid classification. After that has been done, I hope that it will, in an improved
form, provide the basis for firmer advances in classification of the Psocoptera.
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PART II. GENERAL COMMENTS ON THE PSOCOPTERA

1. Introduction

The Psocoptera constitute an order of about 1,700 described species arranged at
present in 215 genera. They are found in all regions. They range from less than 1 to almost
10 mm. in length, and have a characteristic appearance due, mainly, to their having a round,
mobile head, long antennae, enlarged pterothorax and the wings held roofwise over the
abdomen. Most species are winged as adults, but alary polymorphism occurs and brachyptery
or aptery in one or both sexes is common. Their relationships are not clear, but their
nearest living relatives appear to be the Phthiraptera-Mallophaga. Both groups have a
hypopharynx of peculiar form, but fossil evidence to link them is lacking. The Psocoptera
would seem to have been derived from primitive hemipteroid stock. Publications on the
order up to 1964 have been listed and annotated by Smithers (1965c).

2. General Description of Adults

Head. (Figs. 2.1, 2.2.) Large and mobile, with distinct epicranial suture; clypeus
divided into narrow transverse anteclypeus and characteristically bulbous postclypeus; frons
small. Compound eyes usually strongly convex, sometimes reduced to groups of ommatidia
(e.g. Liposcelis) ; g ocelli present in winged forms (usually absent in apterous forms), grouped
in most families on a tubercle, widely separated in some (e.g. Lepidopsocidae). Antennae
filiform, usually 13-segmented, segments sometimes very numerous (e.g. Lepidopsocidae,
Trogiidae); scape and pedicel short, remaining segments elongate. Labrum simple.
Mandibles asymmetrical, with large, ridged molar area and a toothed incisor edge (fig. 2.3).
Maxillae (fig. 2.4) without differentiated cardo; stipes with a broad, fleshy galea strengthened
by complex sclerotizations; lacinia modified into an elongate, strongly sclerotized rod,
proximally sunken well into head capsule, apically variously toothed; palpi 4-segmented.
Labium with sclerotized mentum; prementum divided; paraglossae membranous, flanking
minute glossa; palpi reduced, 1- or 2-segmented. Hypopharynx with extremity of lingua
bearing two superlinguae; lingua partially thickened ventrally into two oval lingual
sclerites, each connected to a median sitophore sclerite by a fine filament.

Thorax. Prothorax reduced in winged forms; pterothorax well developed, the terga
divided into a scutum and scutellum, behind which lies the postnotum. In apterous forms
terga of meso- and metathorax sometimes fused, without subdivision. Pleura developed in
accordance with powers of flight, reduced in flattened apterous forms. Sterna reduced in
winged forms, broad in flattened apterous forms. Normally two pairs of spiracles.

Legs. Usually slender, similar; in Liposcelis the femora are strongly dilated. Hind
coxae in many families bear on their inner surfaces a supposed stridulatory organ (Pearman’s
organ) (fig. 2.5) consisting of a small rugose dome and an adjacent membranous area of
integument (tympan or mirror). Trochanters without movable articulation with femur.
Tibiae long, cylindrical, apically spurred, carrying ctenidiobothria. Tarsi 2- or 3-segmented;
at least first segment usually with row of ctenidiobothria; pretarsus with 2 apical claws,
toothed or not, and a variously formed pulvillus (fig. 2.6); empodia lacking.

Wings. (Fig. 2.7.) Membranous, hind wings smaller than fore wings, both often
reduced or absent; at rest usually held roofwise over the body with the hind margins
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uppermost; coupled both in flight and at rest. Membrane usually bare, except for
pterostigma, in some families scaled (e.g. Lepidopsocidae); veins and margins bare or
setose. Venation of fore wing reduced; Sc reduced; pterostigma present, bounded behind
by R;; R and M usually g-branched; M fused with Rs for a length, meeting it at a point,
or joined to it by a cross-vein; M and Cu, fused in basal part of wing; Cu, usually forked
distally, the cell between the branches (areola postica) being a characteristic feature of the
psocopteran wing; M frequently fused with apex of areola postica, or joined to it by a
cross-vein, or meeting it in a point (closed discoidal cell). Cu, (analis of Enderlein) usually
finer than other veins, less often setose, runs free to margin in primitive forms, meets margin
at same point (nodulus) as IA in advanced forms; only one anal vein (axillaris of Enderlein)
present, except in Amphientomidae, Ptiloneuridae and extinct families. Hind wing with
venation further reduced; M and Cu, usually not branched. Venational aberrations are
frequent, and departures from the basic plan occur in some families, either by loss (especially
of Cu,q) or additional branching. The Lower Permian Psocoptera had a more generalized
venation and other primitive features.

Abdomen. Nine-segmented, terminating in a dorsal epiproct and a pair of lateral
paraprocts (fig. 2.8); paraprocts of winged forms usually each with a field of sensory setae
(trichobothria). Cerci never present. Usually 8 pairs of spiracles. Sternum g of male
(hypandrium) (fig. 2.9) well-developed, lying ventral to the phallosome, usually simple,
sometimes complexly ornamented with sclerotized structures (e.g. Psocidae). The phallosome
(fig. 2.10) consists of two ““parameres” (“‘external parameres” of some authors), which are
sclerotized and free distally, joined basally, and flank the aedeagus (“‘internal parameres”
of some authors). Within the framework so formed lies the expanded and eversible end of
the ejaculatory duct (penial bulb) of which the walls may be sclerotized in a complex
manner (e.g. Peripsocidae). Sternum 7 of female forms well-developed subgenital plate
(fig. 2.11). Ovipositor (fig. 2.12) of g pairs of valves: the gonapophyses of segment 8
(ventral valves) which are usually elongate and pointed; two pairs of appendages of segment
9, the dorsal valves, usually long and broader than the ventral valves, and the external
valves, which are usually short, broad, and setose. Reduction of some or all of the valves
occurs in varying degree, and they may be absent (some Archipsocus spp.).

Internal anatomy. Oesophagus elongate; midgut wide, convoluted, leading into short
hind gut; 4 Malpighian tubes. A pair of long, tubular, ventral labial glands function as
salivary glands, and a pair of variously formed dorsal glands as silk glands. Nervous system
concentrated; meso- and metathoracic ganglia fused, and a single small abdominal ganglion
adjacent to that in the pterothorax. Two large nerves and their branches from the abdominal
ganglion serve the abdomen, except for segment 1 which is served by a pair of small nerves.
Testes usually g-lobed, sometimes spherical or fusiform; vasa deferentia lead to large,
complex seminal vesicles which secrete spermatophore material; ejaculatory duct short,
but broadens distally to form penial bulb of phallosome. Ovaries of 3-5 polytrophic
ovarioles opening into common median duct via short transverse oviducts; gonopore behind
sternum 7; a spermatheca opens on sternum 9 by a duct of variable length, the opening
sometimes having characterstic adjacent sclerotizations.

3. Immature Stages

The eggs are ellipsoidal, ovoid, or oblong and the chorion may be sculptured or smooth.
Development of the embryo has been followed in only a few species. Hatching is achieved
with the aid of an egg-burster on the frontal region of the embryonic cuticle, which is
immediately shed. On hatching, the nymph is generally like the adult, but always has
2-segmented tarsi, relatively shorter antennae, lacks ocelli and has equal thoracic segments.
There are normally 6 nymphal instars, but the number may vary, especially in polymorphic
species. Wing-bud development is apparent from the 2nd instar; rudiments of the external
genitalia may be discernible in the final nymphal instar.
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4. Biology

Psocids are found on the foliage or branches of trees and shrubs, on or under bark,
on fences and walls, in leaf litter, under stones, on rocks, in caves, in human habitations,
and in stored products. Some species may occur in several habitats. They feed on
unicellular algae, lichens, fungal hyphae, spores, and fragments of plant or insect tissue;
Liposcelis bostrychophilus Bad. has been reared on yeast media.

Various degrees of intraspecific association are found, some species occurring in loose
groups of adults and nymphs apparently brought into proximity of each other because of
attraction to food source or other environmental factors. In other cases nymphs remain in
close physical contact, the groups reassembling after forced dispersal of the members; the
adults of such species are usually solitary. Small groups of nymphs or adults are sometimes
found under communal webs, the size of web depending on the species; in Archipsocus the
webs may be of spectacular proportions covering the trunks and branches of large trees.
Nymphs are sometimes rendered inconspicuous by means of particles of debris adhering to
glandular body hairs; other nymphs and adults may resemble their backgrounds by virtue
of colour pattern.

The coxal (Pearman’s) organ is presumably stridulatory in function. The ticking
noise frequently described, however, is caused by the underside of the apex of the abdomen
being struck against the surface on which the insect is standing.

Polymorphism is fairly common in some families, the usual form involving loss or
reduction of wings in the female, but loss of wings in the male alone and equal reduction in
both sexes are also known. Control of polymorphism appears in some species to be at least
in part environmental and loss or reduction of wings is frequently associated with loss of
ocelli, trichobothria and coxal organ and retention of duplex setae in the adult.

Copulation is usually preceded by a prenuptial dance, the male facing the female
or approaching from behind, after which he intrudes himself backwards under her, from
in front. Spermatozoa are transferred in a spermatophore which may be of complex form
(e.g. Lepinotus). Eggs are laid singly or in groups on or under bark, or on leaves, usually
on the lower surface and frequently adjacent to a vein. They may also be laid on other
substrata. They may be covered with silk or an encrustation of debris. Viviparity occurs
in Archipsocus, and obligatory parthenogenesis is frequent. Males are rare in some species
and species are known which are parthenogenetic in some parts of their range but not in
others; facultative parthenogenesis also occurs.

5. Natural Enemies

Psocids are preyed upon by spiders, pseudoscorpions, neuropterous larvae, ants,
reduviids, wasps and thrips. They are attacked by parasitic nematodes and entomophagous
fungi; the gut usually contains protozoa. Mymarid parasites (Alaptus spp., Hymenoptera)
and capsid predators (Hemiptera) have been recorded as destroying eggs.

6. Economic Significance

Psocids are not of great economic importance although species associated with stored
products sometimes develop enormous populations. Their occurrence seems usually to be
secondary, poor storage and infestation by pests rendering conditions suitable for them
(Champ and Smithers, 1965) but there is some evidence that they may cause damage to
whole grain. They occasionally occur in large numbers in houses, where they are a nuisance
rather than destructive. Neglected insect collections may be ruined by psocids (usually
Liposcelis spp.).



2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2,12

14

Stenopsocus stigmaticus (Imhoff and Labrum). Head, front view.
Stenopsocus stigmaticus (Imhoff and Labrum). Head, lateral view.
Isophanes capeneri Smithers. Mandible.

Cerobasis guestfalica (Kolbe). Lacinia.

Psococerastis gibbosa (Sulzer). Pearman’s organ.

Cuneopalpus cyanops Rostock. Claw.

Stenopsocus immaculatus (Stephens). Fore and hind wings.
Maheella longispinosa (Smithers). Paraproct.

Blaste bicuspis Smithers. Hypandrium.,

Calopsocus guttatus Smithers. Phallosome.

Spilopsocus ruidus Smithers. Subgenital plate,

Elipsocus alettae Smithers, Gonapophyses.
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PART III. PRESENT CLASSIFICATION OF THE PSOCOPTERA

I. Brief History of the Classification of the Psocoptera

The classification put forward in Part VII is a result of a reassessment of that in use
by most present-day authors. There have been changes in the past and in order to put the
latest suggested changes into perspective a brief history of the classification of the order is
given here.

Latreille (1794) was the first author to separate off the insects today included in the
Psocoptera as a distinct group. He united them under the generic name Psocus and included
them in the Neuroptera.

Leach (1815) considered the psocids as a tribe (Psocides) of the order Neuroptera
and divided them into two families, the winged Psocida and the wingless Atropida. The
term Neuroptera still covered very diverse insect forms such as the present Odonata,
Ephemeroptera, Plecoptera and Isoptera.

Curtis (1837) used the family name Psocidae and made use of venational characters
in his generic diagnoses of winged forms.

Burmeister (1839) used the name Corrodentia to cover the present Isoptera,
Embioptera, Coniopterygidae and Psocoptera. Venational and tarsal characters were used
in his generic diagnoses and he grouped all the known species into three genera within one
family, Psocina.

Hagen (1854) included the Isoptera, Embioptera, Psocoptera, Plecoptera,
Ephemeroptera, Phasmida and Odonata in the Pseudoneuroptera. The same author
(Hagen, 1866b), later published a synonymic synopsis in which he grouped the 136 known
species in 21 genera. These he included in the single family Psocina and set out their
characteristics in a key, using ocellar, tarsal and wing characters. This work forms the starting
point for any serious work at the species level and was the first adequate synopsis of the
known species.

Kolbe (1880b) reclassified his family Psocidae into five tribes, mainly on the basis
of wing and tarsal characters and attempted to interpret the various forms as an evolutionary
sequence. He retained the family in the Pseudoneuroptera. Kolbe’s system was not
generally accepted and Leach’s arrangement continued to be used by most authors.

Enderlein (19oge) used the name Copeognatha as a subordinal name for the Psocidae
and in another paper (Enderlein, 1goga), reclassified the group with a basic dichotomy
determined by tarsal segmentation. Eleven families, divided into many subfamilies, were
recognized and although wing characters were considered of prime importance in
classification, other features, such as antennae, mouthparts, ocelli and, occasionally,
genitalia, were used. Other authors (e.g. Ribaga, 19o5b), also introduced such features
in their descriptions at about that time.

Shipley (1904) regarded the psocids as a distinct order and employed the term
Psocoptera.

Enderlein (1911b) extended his previous classification (Enderlein, 19oga) including
forms which had been described from amber. He still maintained a basic dichotomy based
on the number of tarsal segments and he proposed a detailed nomenclature to cover a
complex set of dichotomies devised in an attempt to express his opinions on the phylogeny
of the group (Enderlein, 1911b, Pl. XXVII).

Tillyard (1926a) also suggested a division of the order into two, using the subordinal
names Parapsocida and Eupsocida for these. His division into suborders, however, was
based on antennal, wing and prothoracic characters and cut across the primary divisions
proposed by Enderlein.
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Banks (1929) considered the group as of superfamily status, the Psocoidea, and added
a second superfamily, the Zorotypoidea (for Zorofypus), placing them both in the order
Corrodentia. The Psocoidea he divided into six families, using tarsal, thoracic, and
antennal characters. In his many other papers Banks used wing venation extensively as a
taxonomic character.

Karny (1930) proposed a classification in which he included fossil forms, dividing
the group into four, using mainly wing, antennal and tarsal features. ' His classification
included a detailed hstlng of families, subfamilies, tribes and genera.

Prior to Pearman’s work (Pearman, 1936a) classifications were based mainly on fairly
obvious, easily seen features. The differences in the classifications can be largely accounted
for by the differing emphasis put on the various features by the authors in a somewhat
arbitrary fashion.

Pearman (1936a) adopted a new approach and investigated a wide range of
morphological features, including genitalia, as a result of which he proposed a new grouping
of the order into 26 families plus a small group of unplaceable genera. He united genera
which shared groups of characters and thus bore overall resemblance to one another.
Unfortunately, he did not provide definitions of his new family divisions but merely mentioned
one or two genera in each. The families he grouped into seven main categories to which
he “would ascribe a status somewhat superior to that of a super-family”. An eighth family
group (the Homilopsocidea) was erected to accommodate nine families which could not
be fitted into his other seven family groups. In addition to morphological features he
mentioned the types of egg-laying habits found in each family.

Roesler (1944) provided a key to the then-known genera. He arranged these in
seventeen families grouped into three suborders. He retained the family groups of Pearman
but redistributed the families in Pearman’s Homilopsocidea. At the same time he grouped
some of Pearman’s families and split others. A wide range of morphological characters was
used by Roesler.

Badonnel (1951) used a combination of the classifications of Pearman and Roesler
in that he retained Pearman’s family groups (including the Homilopsocidea) but super-
imposed Roesler’s subordinal grouping of the families. Badonnel’s classification is at present
the most widely used arrangement.

The works mentioned above are the main steps via which the currently accepted
classification of the Psocoptera has been reached. There have been, in addition, papers in
which changes of a more minor or more transient nature have been made (e.g. Roesler,

1940a, 1940b, 1940c, 1943; Badonnel, 1955; Smithers, 1964€, 1967a).

Pearman’s work (1996a) made it clear that all previously suggested arrangements,
based as they were on a few morphological characters, were “artificial” in the sense that not
even the initial division of the group indicated relationships and that genera which would
be considered closely related on venational evidence alone were, in fact, found to be much
less closely related when a wider range of morphological features was considered. Pearman’s
classification was an attempt to indicate natural relationships and this aim was to some
extent achieved but its shortcomings were recognized by the setting up of the Homilopsocidea
for those families of which the relationships were thought not to be clear, mainly because
sufficient data were not available. Also, later study has indicated that some other groups,
e.g. Calopsocidae, which were thought to be well placed also needed reconsideration.
Roesler (1944) attempted to eliminate the Homilopsocidea. This he achieved by suggesting
that Pearman’s homilopsocidean families with 2-segmented tarsi be united into one family
(Pseudocaeciliidae sens. Roesler) and those with 3-segmented tarsi into another (Mesopsocidae
sens. Roesler). The Hemipsocidac he placed in the Psocidae. Whilst this arrangement
clearly has much to recommend it, it does include some anomalies, particularly in that the
Pseudocaeciliidae (sens. Roesler) became a heterogeneous group to some extent owing to
the inclusion of the Lachesillidae, Peripsocidae and some genera which were generally
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accepted as belonging to the Elipsocidae. There are several minor anomalies in Roesler’s
scheme e.g. the inclusion of Chaetopsocus in the Trichopsocidae (Trichopsocinae of Roesler);
Chacetopsocus is a synonym of Ectopsocus. On the whole, however, Roesler’s classification
represents an advance on Pearman’s in so far as at least some indication of the relationships
of some of the homilopsocidean families are indicated by his grouping.

Badonnel (1951) has made a compromise between Pearman’s and Roesler’s
classifications. He retained the Homilopsocidea but grouped the families with 2- or g3-
segmented tarsi under non-commital headings.

Table 1 indicates the relations which the classifications of Pearman (1936a), Badonnel
(1951) and Roesler (1944) bear to each other.

Table 2 is a synopsis of the family arrangements in general use, that is, it is virtually
the classification of Badonnel (1951) incorporating the several subsequent changes of varying
magnitude which have been suggested in later literature.

Table 1. Relationships between Recent Classifications

Pearman 1936a

Badonnel 1951

Roesler 1944

PSOCOPTERA PSOCOPTERA COPEOGNATHA
TROGIOMORPHA TROGIOMORPHA
ATROPETAE ATROPETAE ATROPETAE
Lepidopsocidae Lepidopsocidae Lepidopsocidae
Atropidae Trogiidae Trogiidae
Psoquillidae Psoquillidae ~ f s
PSOCATROPETAE PSOCATROPETAE PSOCATROPETAE
Psocatropidae Psyllipsocidae . .
Scoliopsyllopsidae ~ Prionoglaridae Psyllipsocidae
TROCTOMORPHA TROCTOMORPHA
AMPHIENTOMETAE AMPHIENTOMETAE AMPHIENTOMETAE
Amphientomidae Amphientomidae Amphientomidae
Plaumannidae Plaumannidae
NANOPSOCETAE NANOPSOCETAE NANOPSOCETAE
Liposcelidae Liposcelidae Liposcelidae
Pachytroctidae Pachytroctidae Pachytroctidae
PSOCOMORPHA EUPSOCIDA
CAECILIETAE CAECILIETAE CAECILIETAE
Calopsocidae Calopsocidae Neurosemidae
Caeciliidae Caeciliidae
Amphipsocidae Amphipsocidae .
Stenopsocidae Stenopsocidae Polypsocidae
Polypsocidae Polypsocidae J
EPIPSOCETAE EPIPSOCETAE EPIPSOCETAE
Epipsocidae Epipsocidae Epipsocidae
Ptiloneuridae Ptiloneuridae
Callistopteridae Callistopteridae
Psilopsocidae Psilopsocidae



PSOCETAE
Myopsocidae
Thyrsophoridae
Psocidae

HOMILOPSOCIDEA
Hemipsocidae
Elipsocidae
Philotarsidae
Mesopsocidae
Pterodelidae
Peripsocidae
Pseudocaeciliidae
Trichopsocidae
Archipsocidae

PSOCIDA AGNOTA
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PSOCETAE
Myopsocidae
Thyrsophoridae
Psocidae

HOMILOPSOCIDEA
Hemipsocidae
Elipsocidae
Philotarsidae
Mesopsocidae
Lachesillidae
Peripsocidae
Pseudocaeciliidae
Trichopsocidae
Archipsocidae

Allopsocus, Valenzuela etc.

Table 2.

Atropetae
Lepidopsocidae
Trogiidae
Psoquillidae

Psocatropetae

Psyllipsocidae
Prionoglaridae

Amphientometae
Amphientomidae
Musapsocidae
Troctopsocidae
Manicapsocidae
Compsocidae

Nanopsocetae
Liposcelidae
Pachytroctidae
Sphaeropsocidae

Epipsocetae
Epipsocidae
Ptiloneuridae
Callistopteridae

Caecilietae
Caeciliidae
Stenopsocidae
Amphipsocidae
Polypsocidae

PSOCETAE
Myopsocidae

Psocidae

Mesopsocidae

Pseudocaeciliidae

Present Arrangement of Families

Order PSOCOPTERA

Suborder TROGIOMORPHA

Suborder TROCTOMORPHA

Suborder PSOCOMORPHA
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Homilopsocidea
Lachesillidae
Peripsocidae
Hemipsocidae
Calopsocidae
Pseudocaeciliidae
Trichopsocidae
Archipsocidae
Elipsocidae
Psoculidae
Philotarsidae
Mesopsocidae

Psocetae
Psocidae
Thyrsophoridae
Psilopsocidae
Myopsocidae
Psocida Agnota

2. Present Arrangement of Genera

Given below is the arrangement of genera used by most present day authors. This
is intended as a reference list; details of characters and discussion of proposed changes in
this classification, both at generic and at higher levels, are dealt with more appropriately
in other parts of this work. Genera which include species from amber are marked with an
asterisk (*). Fossil genera are dealt with separately later.

Order PSOCOPTERA
Suborder TROGIOMORPHA
Group ATROPETAE
Family LEPIDOPSOCIDAE
Subfamily THYLACELLINAE

* Thylacella Enderlein, * Thylax Hagen.

Subfamily PERIENTOMINAE

Lepium  Enderlein, * Nepticulomima Enderlein, Nofolepium Enderl