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NORTH AMERICAN CERAMBYCID LARVAE

A Classification and the Biology of North
American Cerambycid Larvae

BY

. CRAIGHEAD,
Entomologist, Division of Forest Insects, Entomological Branch

INTRODUCTION

The cerambyeids or long-horned beetles eonstitute a group of insects which
rank next to the scolytids in their economic relation to our forests and forest
products.  They occasion an annual loss of millions of dollars by their destruc-
tion, both to living trees as well as to felled trees and to lumber.

With a few exeeptions, it is only in the larval stage that these inseets are
injurious, and it is in this stage, almost exelusively, that they are sent to the
Entomological Branch with requests for identification and method of control.
It is absolutely essential, therefors, that our entomologists should be able to
determine these inscets in their larval stages, and know their biology; otherwise
the only recourse is the laborious, lengthy and costly process of rearing, and
under such conditions recommendations for remedial measures cannot he given
in time to afford the neecessary relief. In this bulletin there are presented tables
for the identification of the larvae of all cconomie species of cerambyeids which
have any importance to forest resources. The bulletin also treats of the essen-
tial biological features necessary for recognition of these forms in the field, as
well as data which must form the basis for all control or preventive measures.

The objects of the bulletin, therefore, are to deseribe those species of
corambyeid larvae which have been reared and to give some information on
their food habits and biology which will serve as a basis for a more practical
discussion of the injurious aspeets and control; also to indicate the systematic
relationships of these larvae in the hope that these may be of assistance in the
identification of the speecies in the larval stages and in the recognition of more
exact relationships among the imagines.

Limited as this discussion is to part of the North American fauna, the
difficulty of showing any broad relationships is recognized. Probably the
better expression of such taxonomic positions, as shown by the larvae, will be
found in groups of related genera or species where sufficient series of larvae
have been available. Tor this reason no attempt is made to shiow any taxo-
nomic relationships in the keys, but to use artificial arrangements based on the
more evident eharacters, so as to allow the determination of the genera and
speeies by the most expedient means.  In the text the discussion of the genera
expresses the writer’s ideas of their relationships.

Before his appointment to the Dominion I'ntomological Service, Dr. Craighead had been studying the classification
and biology of the cerambyeid larvae for n number of years and h.]ri drawn up into manuscript form the description and
discussion of a large number of species. The work was originally begun while at the Pennsylvania State College,
tically completed while at the United States Bureau of Ilntomology. Since coming to (anada in J anuary, 19
continued his studies, adding some Canadian species and a considerable amount of biological data to those alreg
Dr. L. 0. Howard, Chief of the United States Bureau of Entomolagy and Dr. A. . opkins, in charge of Forest Insect

Investigations, have given their consent to the use in this bulletin of the manuseript already prepared, and for this co-oper~
ation we are indeed wrateful.
ARTHUR GIBSON,

Dominion Entomologia

579511t}



Following each deseription is given the note number of the specimens
which served as the basis for the larval description either in the colleetions of
the Entomological Branch, the Forest Inseet colleetion of the United States
Bureau of Entomology or the collections of the United States National Museumn.
These numbers also associate the deseribed larvae with the reared adults and
the biological notes.  In the case of specimens having no number, the data on
the label within the vials are noted.

Since the following material and observations on hosts and habits have
been obtained from the sources mentioned above and sinee many of the
ol servations on the more common species have been duplicated over and over
again by a number of men associated with the institutions mentioned, it would
require considerable space to refer to these in detail. It has, therefore, seemed
advisable to mention the names of observers only in eases of rarer species or
where special studies or unusual records were made. By far the greater part
of these records were made by A. D. Hopking, J. M. Swaine, Ralph Hopping,
J. L. Webb, H. K. Burke, W. F. Iiske, T. E. Snyder, and the author.

Several entomologists in other institutions have made special efforts to
assist in this work and to secure larval material and biological data, notably
Mr. A. B. Champlain, of the Bureau of Plant Industry, Harrisburg, Pennsyl-
vania, whose field observations are especially detailed and aecurate, and to
whom the writer is indebted for a very large amount of data. NMr.J. N, Knull
of the same institution has likewise given mueh assistance.

Mr. George Dimmock kindly turned over to the United States National
Aluseum his entire eollection (part of which had been accumulated by the late
AMr. Frederie Knab), consisting of many species and exeellent biological notes,
that it might be incorporated in this contribution.

Mr. E. Rosenberg, of Copenhagen, Denmark, kindly sent to the United
States National AMuseum eonsiderable material representing the Iuropean
fauna.

The writer also wishes to express his appreciation of the assistance given
by Dr. B. A. Schwarz, particularly for his many suggestions concerning the
systematic position of these insects, and for reference to literature and inter-
esting biological observations.

The photographs of larvae have been made by Mr. H. B. Kirk; the writer
is much indebted to him for the eare and pains taken to show the characteristies
which have special significance. In several cases the full details could not be
brought out because of the poor preservation of the material available.

The drawings have been made by Miss Esther Hart and Miss Mary Car-
mody, hoth of the United States Bureau of Entomology. Mr. A.B. Champlain
has drawn the diagrammatic figures illustrating the pupal cells.

The adults reared from these larvae have been determined by NMr. W. 5.
Fisher, and the dipterous parasites by Mr. C. T. Greene. Mr. Fisher's deter-
minations were largely made previous to 1918, when the manuseript was out-
lined, and for this reason are not in all cases the nomenclature accepted at
present.  IHowever, it was deemed best not to bring the names up-to-date
without Mr. Fisher’s authority.




CLASSIFICATION OF THE LARVAE AS CORRELATED WITH THAT
OF THE ADULTS

A review of the many schemes of elassification hased on the characters of

the imagines alone shows a great variety of systems and wide (llVPl‘\ltV of

opinion among the different systematists.  This variation of opinion is no doubt

due to the many distinetive anatomical structures presented by nearly all genera

and even species, the systems of classification resulting being merely the authors’

rarious conclusions as to what particular characters are conceived to be funda-
mental.

Schiodte in 1863-1864 (30)! published a eclassification of tha adult ceram-
byeids of the Danish fauna, introducing new characters and a new system. The
primary divisions were basad oa the mouth structures.  Ha diseussad tha work
of previous writers on this group, stating that they had gradunlly worked away
from the fundamental characters (mouth structures) and that they laid too
much stress on secondary modifications.  Schiodte also gives an admirable
discussion of the relation hetween the types of mouth structures and the form
and habits of the adult insects.

Some years later, 1876-1883 (31) Sehiodte published his unexcelled papers
on the larval structures of eertain European coleoptera, ineluding the ceram-
byeids.  In these studies he corroborates entirely the conclusions on which his
former classification of the adults was based, and shows that both stages can
be correlated in a natural system. Ilere, again, he uses head structures as
fundamental. This was the first and only attempt to correlate the larval and
adult characters. It constitutes a most remarkable piece of work, showing
profound studies into the smallest details of structure.  In 1881, Ganglbauer (12)
complementarily reviewed this work and deplored the fact that it had been so
neglected by other systematists.

That in the formation of natural systems of classification importance should
be attached to the consideration of all biological stages and factors is generally
conceded but by no means widely adhered to. IFabre (9) in chapter 7 of
“The Hunting Wasps,” says, “It is no use telling me that this or that species
has so many Joln’r~ ol its antennae, so many nervures to its wing, so many hairs
on a region of ifs belly or thorax; I do not really know the inseet until I am
acquainted with its manner of life, its instinets, and its habits.”

Tutt (33) in discussing the classification of the lepidoptera says: ‘“No
scheme hased on a single sct of characters belonging to only one stage of an
insect’s existence could possibly be only approximately perfeet;” and discussing
modification, he goes on to say: “it follows that no scheme of classification
that is not founded on a consideration of the structural details and peculiarities
of the insects in all their stages ean be considered as really sound or as founded
on a natural basis. It is also evident that the results of the various systems —
whether based on oval, larval, pupal or imaginal characters —must be compared
and the sum total of evidence brought together if a satisfactory result is to be
obtained.”

While studying these larvae the author avoided as much as possible, eon-
sideration of the adults, hoping thus to be free from any bias resulting from a
knowledge of their systematic position and therefore to be able to perceive and
express more clearly the true larval relationships. Later in the preparation of
the manuseript various systems of adult classifieation (1, 4, 11, 13, 17, 19, 20,
and 30) were reviewed and often the scheme of this or that systematist is
referred to as agreeing with an arrangement based on the larvae. It is hoped
that such a discussion will aid in the future elassification of this family and in

1 Numbers in parentheses refer to ““Literature cited!.””
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the formulation of a more natural system.  When a certain adult shows affinities
towards two groups or genera and the larval characters show clear affinities to
ove of these, it certainly would he logical to consider that the true position of
the adult was indicated by these larval characters.

A= an example of many instances in which the larval and adult characters
can be correlated, LeConte and Torn's assignment of the tribe Methiini to the
Lamiinae may be taken. A study of these larvae clearly shows them to be
the cerambyeine type, and indeed later systematists have placed the adults in
the sub-family of Cerambyeine.  Againand again in rearing unidentified larvae
it has heen possible, from a knowledge of their structure and habits, to predict
very accurately the systematie position of the adults which will be reared there-
from. All of this goes to show that a certain correlation exists.

In these larvae a relatively small number of characters or modifications
of these characters have been found available for use in the elassification. Some
larvae can be immediately recognized by a striking peculiarity common to it
alone, but the great majority are to be recognized only by certain combinations
of characters.  The same character may be of only specifie value in one sub-
family, and in another subfamily it may characterize all the species. It would
be pessible by a single or a few characters to place a species or genus almost
anywhere, but the position given is that suggested by the greatest number of
points in common, both anatomical and biological, the latter to a limited
extent.

It ix not proposed definitely to ereet a group or genus by the present study,
but to indicate and suggest the affinities between the speecies or larger divisior s
and to let the adult systematists adopt such suggestions if they can be used.
Ior instance, such genera as Plagionotus, Calloides, Cyllene, and Arhopalus are
all so intimately related by larval structures and liological habits that it is
impossible to separate them generieally when the genus contains more than one
species.  Again, such a genus as Ilaphidion shows three very distinet groups
of larval structures which are likewise supplemented by the habits. Hylotrupes
bajulus is in no respeets similar to Hylotrupes ligneus and H. amethystinus.
Throughout the text such relationships are suggested.

Certain structures are subject to great modifications in larvae living in
different environments. So striking are these modificatiors that closely related
larvae often seem quite different, ard on the other hard, widely separated forms
superficially may appear almost identical. By the elimination of such char-
acters and the use of others which are more constant it is believed that a good
basis for elassifying these larvae can be made.

Those larval charaeters econsidered as showing the relationships of the
subfamilies are based on the form and structure of the head: for although the
habits and environment may differ as widely as do those of herbaceous root
feeders from these of borers in the hving trunk, or those of bark feeders from
cither, these head characters are scarcely altered.

Such characters being used as a basis, the larvac of the Cerambycidae
studied by the writer may be divided into six subfamilies, namely, the Prioninae,
A‘\sommu(-, Lepturinae, Cerambyecinae, Lamiinae, and Disteniinae. It seems of
little covscquence whether these groups are regarded as of equal rank or whether
cortain of them are covsidered as constituting higher groups, with the exeeption
of Disteniinae, which probably should covstitute an entirely separate family.
It is certainly possible to find a more gradual transition between any two of the
first four of these subfamilies than between any of these and the Lamiinae.
On such a basis two large groups ean he made. On the other hand, the Ceram-
byeinae, in clypeal and mandibular eharacters, are set off quite distinetly from
any nt}ur‘ cerambyeids, although in the tentorial strueture they are similar to
the Prioninae, and in many ways such genera as Opsimus and Oeme suggest
connections with the Aseminae. Distenia will be discussed in more detail in
a Joint paper with Dr. A, Gi. Boving, where all the coleopterous families are
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covsidered. The adults of the Aseminae are often elassified with those of the
Cerambyecinae. Through such genera as Ulochaetes and Necydalis the Lep-
turinae cannot be sharply separated from the Aseminae. It would be possible
from a majority of the characters to separate Prioninae and Cerambyecivae into
one group, and the Lepturinae and Aseminae into another. Because of inter-
relations and the absence of definitely connecting forms for the present the
cerambycid larvae are regarded as divided into the six subfamilies previously
named.

The family Spondylidae is here included in the cerambyeids.  Only the
larvae of Parandra have been seen, and these from their larval characters cannot
be considered as other than prionines. Larvae of Spondylis have not been
studied, but judging from the descriptions of the European species they agree
in all respeets with those of the Aseminae.

BIOLOGICAL CHARACTERISTICS AS CORRELATED WITH
ANATOMICAL STRUCTURES AND THEIR USE IN
TAXONOMY

It is quite evident, from even limited observations of the food habits of
the cerambyeid larvae, that in widely separate species and genera which live
under the same environment or have similar habits there exists a striking parallel
modification of certain morphological features. In the author’s experience this
was the source of serious confusion in field determinations hefore the fundamental
anatomical eharacters on which the larger groups are based were recogn zed.

This parallel modification under similar habits and environment is found
not only in the larvae but ‘n some adults as well, suggesting that struetures
(mnore particularly form) in the adult may be modified through the influence of
habit and environment on the larva. Evidence of this has been found in
experimental rearing in such characters as size and colour pattern, and observa-
tion in nature suggests that it may be carried even further.

Dr. Hopkins  (16) has admirably discussed parallel modifications and
physiological charaecteristies in the Seolytoidea in relation to the taxonomy of
the adult beetles. His statements are certainly borne out by all the writer’s
observations in the Cerambyeidae, which are to the effeet that the same habits
are paralleled through various species and groups of all subfamilies; that
together with these paralleled habits appear similar anatomical modifications
in widely different groups; and that the food habits alone will not afford a
natural arrangement of the imagines, but that there are certain of these physio-
logical characteristies which do serve as a guide to specifie or gencrie distinetions.

Such paralleled food habits appear in all subfamilies of the cerambyeid
larvae and such habits or environments show many corresponding developments
of the larvae in form and in the armature and texture of the body integument.

One of the most constant correlations is that between the form of the larva
and the particular condition under which it feeds.  This is even subjeet to change
in the same larva when, as it matures, it takes a different portion of the tree
m which to feed. There are many species feeding hetween the bark and wood
during the entire larval development, as those belonging to the genera Pachyta
and Rhagium in the Lepturinae and Plectura and many speeies of Liopi? in the
Lamiinae. All of these larvae are of very depressed form, especially if they
live under the bark before it has started to deeay. Many species feed under
the bark during about half the larval development and during this time main-
tain the characteristic depressed form. When, however, they enter the wood,
they begin to assume a more cylindrieal form as in the case of Monochamus.
Strictly wood-boring forins are always eylindrieal, as represented by Neoclytus
of the Cerambyeinae; most of the Prioninae; Centrodera of the Lepturinae ;



8

and Plectrodera and Ecyrus of the Laminae.  Those which pack the frass
tightly behind them are shorter and more robust, as Neoclytus, or if the mines
are more open the larva is more elongate, as represente d by Chion, of the Ceram-
bycinae, and Goes of the Lamtinae.

The correlation between form and environment ean be shown further in
those larvae which feed in the centre of branches, as the girdlers, or those feeding
in the pith of herbaceous st ks, When so feeding and expelling the frass the
larval mine is eonsequently restricted in diameter but free and open along its
axis.  Such larvae are always elongate, slender and eylindrieal, as illustrated
by £ [/I]Jhu/mn mllosum, I. ~ubpub( seens, and I, tenue of the C crambyeinae, and
Hippopsis, Atavia, and Oberea of the Lamiinae. FElaphidion villosum repre-
sents an adaptation only in the general cylindrical form, but a progressive
development of better adaptation is shown in £, sul»pz(h(’.\c( ns. Hippopsis, and
Oberea, in which the ampullae have become very abruptly projecting and the
intersegmental skin of the abdomen very long, affording and allowing rapid
movenent in the larval mines.  Still further is this carried by Oberea, in which
the prothorax and ampullae have beeome asperate.

Elaphidion subpubescens and related speeies and species of Oberea have the
common habit of expelling the frass through a straight series of small holes
along the stem. The work is so similar in all that often it ecannot be distin-
guished generieally exeept by an examination of the surface of the gallery for
marks made by the acutely-pointed mandible of one and the obtuse gouge-
edged mandible of the other.

In several of these genera in different subfamilies the larvae can scareely
be distinguished from one another exeept by an examination of the contrasting
types of head struetures.

In the foregoing speeies, representing more speeialized habits, the adults
are slender eylindrieal forms, a fact which certainly would seem to have some
correlation to the larval habits.

Auother example is afforded by the armature of the ampulla and pronotum.
Althongh the surface of these ampullae elosely adheres to a certain type in each
subfamily, as granulate in the Cerambyeinae or tuberculate in the Lepturinae
and Lamiinae, a general well-marked tendeney exists for the ampullae of all
those speeies which attack living trees to become asperate (probably produced
to afford better adhesion 1o the wet surfaces encountered under sueh con-
ditions.)  This is especially emphasized if the speecies of the genus are pre-
dominantly live-wood feeders.  Among the Cerambyeinae no typical case exists,
but a velvety pubescence is developed in Nylotrechus and becomes asperate
pubeseence in X, acerss, which attacks living maples (Acer spp.). Leptura
nitens, working in the living bark of chestnut (Castanea), has developed asper-
ities on the tubereles of the ampullac.  Among the Lamiinae are many species
which attack living trees.  (oes, for instance, ineludes six speeies, five of which
have a finely asperate pronotum and more distinetly asperate ampullac and all
attack living trees, whle the sixth speeies, . oculatus, is found in dead wood
and the Ampulhm are glabrous, while the pronotum is asperate to velvety
pubescent.

The genera Naperda and Oberca show the highest development of such
armature.  In the speeies of these genera the asperities of the pronotum are
large, sharp, and reeurved, affording an excellent device for gripping the side
of the wet, sappy mines. The ampullae likewise are set with sharp, crect,
chitinous points.

Aeanthoderes contains four species of which the larvae are known. This is
typically a genus of deeayed-wood feeders and the ampullae are glabrous,
shining; but one speeies, A. morrisii, attacks living gum trees (Nyssa sylvatica)
and the pronotum and ampullae show distinet velvety to asperate pubescence.

The body integument and hairs are structures which are subject to con-
siderable variation, depending on the environment. Thus those speeies which
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bore in dry, hard, seasoned wood have a thin integument, often granulate, and
the body hairs are fine and silky, such as Hylotrupes bajulus, Smodicum, and
Obrium of the Cerambyeinae, Necydalis of the Lepturinae, and Hetoemis of the
Lamtinae. Those species which inhabit soft, moist, deeaying wood have a
tough, shining integument beset with eoarse stiff hairs, as many Prioninae,
many Lepturinae (notably Antlhophilaxz, and Acanthoderes and Hoplosia of the
Lamiinae. All internediate degrees oceur together with intermediate con-
ditions of deeay and moisture content of the wood.

The legs, like the ampullae, are more strietly subfamily variations of certain
systematie value, yet some significance must be placed in the faet that the
Lepturinae, which show them more strongly developed, are predominantly
decayed-wood feeders, eonstrueting mines of a greater diameter than the body,
in whieh case the legs would be of more value in locomotion and the ampullae
of less value. The same is true of the Prioninae, while in the Cerambyeinac,
although legs are usually present, they are absent or represented by only minute
spines in those genera which feed consistently in solid dead wood i close-fitting
burrows; thus they are very minute in Neoclytus, and in Xylotrechus they are
absent.

The foregoing modifieations of anatomieal eharacters show that in deeiding
the taxonomie position of the genera and speecies of these larvae a knowledge
of the biologieal habits is necessary in order that too much significanee be not
attached to conspicuous but easily modifiable characters, developed under
similar environments.

On the other hand, many of these habits or physiologieal charaeteristies
are of great use in the identification of species. Nome are so eharacteristie as
to identify a certain species immediately, while others that are paralleled must
be considered in eonneetion with the anatomieal struetures. LFor example, the
peeuliar pupal eells of Oeme immediately distinguish this genus from all other
cerambyeids, as do also the pupal eells of Arkopalus and Rhagium. The habit
of girdling twigs, however, is peeuliar to quite a few genera; if the larva is a
Xoylotrechus it ean be immcdiatcly identified as X. quadrimaculatus, as this is the
only known species with such habits in the genus; but if the girdled branch has
a series of small holes through the bark the larvae concerned are those either of
certain speeies of Elaphidion or of Oberea, in whieh eases the larvae must be ex-
amined for proper identifieation of the genus and species.

SUMMARY OF BIOLOGICAIL HABITS

TUnder each species a short diseussion of such food habits or biology as will
assist in reecognition of the inseet is included. To present in a more compar-
ative manner these habits the following resumdé is given.

Although the adults are not discussed in this paper, a short aceount of
their habits may furnish a proper introduetion to the succeeding paragraphs
relating to the larvae.

Most of the adults are short-lived. They emerge, eopulate, lay their eggs,
and die in from a few days to several weeks.  The males die much sooner than
do the females. Prionine adults have heen kept in eaptivity from 30 to 40
days, doing no feeding. The lamiines offen live this length of time feeding
daily.

Feeding by the adults is confined almost exelusively to the Lepturinae and
Lamiinae. A few eerambyeine adults, as Batyle spp., Cyllene rvobiniae, and
Euderces spp., also have heen observed to feed.  The food of the adults eon-
sists of pollen, leaves, the bark of tender twigs, or the fruiting pustules of eertain
fungi. The speeies of Leptura and the few cerambyeines are pollen feeders.
On bright sunny days the former (Leptura spp.) econgregate in large numbers
on the flowers of specially favoured plants. They are the most active ceram-



10

byeids and easily disturbed.  When so disturbed some take flight quickly,
while others fall and conceal themselves in the ground litter.  Although a few
amiimes have been noted eating pollen, they prefer green eellular tissue. Some
spectes eat the leal eclls, either hetween the veins or only in the veins themselves,
and others the Fark on tender shoots.  The genera of Liopii nearly all feed on
the fruiting pustules of bark fungi, as the chestnut bark-canker (Kndothia
parasitica).

Such feeding usually proeceds and continues through the ovipositing period.
Under sueh conditions the life of the adult is greatly prolonged. As contrasted
with the species of Leptura the lamiines are more retiring or shade-loving, and
many are active only at night.

No species are known to hibernate except in the pupal eell.

The eggs are laid in a few simple ways. By far the great majority of
adults merely place them under erevices of the bark, where they are concealed
as much as possible.  The prionines, which have strong ovipositors, often insert
them deep into the soft wood or (e.g., Prionus, Pl XXXVI, fig. 1) into the
earth at the base of the tree on which the larvae are to feed. Some forms take
advantage of the entrance burrows or emergence holes of scolytids. A few
species that attack dry wood from which the bark has been removed place the
ege iu season checks (Hylotrupes bajulus) or rarely lay them conspicuously on
the surface (Chion cinctus). Herbaceous stem feeders and those attacking
twigs often place the egg in the axil of a leaf petiole (Elaphidion spp.). The
only speeialization in ovipositing has been found in the lamiines, and in this
group all species that have come under observation gnaw a hole or egg scar
(often quite conspicuous through the bark and insert the egg into this scar.
PLOXXXVI, fig. 3). This varies little exeept in size, in which respeet it is
usually dependent on the size of the adult and the thickness of the bark. Two
genera, Oncideres and Oberea, are known to girdle twigs for the purpose of
ovipositing. The former lays the egg in the girdled portion, the latter in the
living portion just beneath the girdle.

A certain preference has often been noted in some species for the underside
of a log (Iving on the ground), while others invariably will take the upper side
on which to oviposit. The eggs hateh in from a few days to thirty days.

A rather constant correlation exists between the size of an adult and the
length of the larval life, throughout the northern part of the temnperate zone.
A few species have several generations or an overlapping of generations each
vear, such as those of Cyrtinus, Atimia, and Hyperplatys. A few larger species,
as Xylotrechus colonus, that feed in dead wood, also have a complete and partial
second generation each year. Farther south many dead-wood feeders have an
overlapping of generations.  The usual life eyele is completed in one year. In
other speeies it is extended to two, three, or even four or five vears, asin Prionus
and some species of Goes.  Larvae of many species, especially those the adults
of which appear early in the spring, mature hy late summer and pass the winter
as pupae or adults.  Those speeies living as larvae two or more years do little
or no feeding the last year, but after eonstrueting a pupal cell in the late summer
remain dormant until the metamorphosis takes place.

The regularity or irregularity of emergence and development shows some
diversity.  Irom a brood of Xylotrechus colonus developing from eggs laid during
a single week in June adults appeared that September, from June to September
of the second year, and a few appeared early the third year. On the other

hand, species such as Cyllene pictus will emerge, lay eges, and the adults dis-
appear in two weeks.  ‘1he resulting larvae develop regularly, the entire brood
transforming to pupee within a week (in the fall) and emerging the next spring
within a few days.  The same is true of Neoclytus capraea and others.
Cerambyeid larvae can be found in a variety of wood conditions, from
living trees to thoroughly deeaved logs, and from dry to almost saturated
tissue, but each species is dependent on a very exact condition to produce the
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normal development. This ean he well illustrated by a gradually dying tree
or shrub where each stage of deterioration will have its particular species,
Some require freshly-cut wood (Cyllene pictus), others wood which has seasoned
for several months or a year, and for others the wood must have been dead
some time and have been lying on the moist ground. Again, the condition of
a tree which died or was eut during the growing season differs from that of one
which died or was cut during the dormant season, so that it is preferred by
certain species in the one case and by eertain other speeies in the other.  Old
pine rafters of buildings seasoned for years are suitable for Hylotrupes bajulus,
while many species of Leptura require very wet dead or decaying wood in situ-
ations where it is not subject to dessieation. Many larvae are very sensitive
to ehanges of humidity. Placing an infested branch in a dry room will prolong
the larval existence of some speeies, several to many years, or, in the ease of
moisture-loving forms, quiekly prove fatal. Those species breeding in living
trees ((foes) will soon die if the tree is cut before the larva is mature. On the
eontrary, Callidium antennatum, requiring dry scasoned pine logs (Pinus), can
be reared in freshly-cut woad, but the resulting adults are far below normal size
and the life eyele is greatly lengthened.

It is difficult to elassify the many ways in which the larvae feed, since
many species at different periods of their development acquire habits that in
others obtain throughout the entire life-eyele. In arborescent plants certain
species feed entirely in the outer sealy bark, as Eneyelops and Microclytus;
others mine entirely in the bast and even pupate there, as Acanthocinus, but
require dead bark and enter the inner layers of the tissue. Again, there are
those that feed only beneath the bark, and pupate there (Rhagium) or mine
beneath the bark, searring and feeding on the wood (many speeies). Such
feeders may pupate either in the bark, between the wood and bark, or in the
sapwood. With such forms the thickness of the bark usually regulates the
position of the pupal cell. The presenee of bark is necessary for the early
stages of nearly all speeies, although such forms as Neoclytus capraea (Pl. XXXYV)
in dead wood, or Goes (Pl. XXXIII, fie. 1) in living wood, use it only as a
proteetion for the young larvae, which alimost immediately enter the wood and
feed in the wood through the entire development.

A particular portion of a tree is often selected exclusively. Certain species
feed only in the twigs, as Dysphaga; others attack the larger branches, the
main trunk, the base, as Mallodon, or the roots, as Prionus and Distenia. Some
species prefer the heartwood, as Eburia, and others live only in the sapwood.

Among root feeders are those which attack the living roots, eating only the
bark in early stages and later often completely hollowing the root, as Prionus;
and those which mine between the bark and wood of dying or dead roots, as
Distenia.  Some root feeders, as Prionus and Tetraopes, bhurrow extensively
through the ground. Crossidus and Mecas (PL XXNIIL, fig. 2) feed in the
base and roots of shrubby or herbaceous plants, sagebrush (Artemisia) and
wild aster (Adster) and usually pupate in the hase of the stem.

A few genera of the Lepturinae (Anthophilax, Gauroles, and Pachyta) that
mine in very decayed wood, or hetween the bark and wood, just before pupating
bore out of the log in which they are feeding, fall to the ground, and pupate in
the soil and leaf mold.

Certain species may be said to feed almost exelusively in the pith of the
stem, as many girdlers of twigs, or Desmocerus in the base of Sembucus.

A very charaeteristic mode of feeding is to be found in the twig-girdlers.
This habit sometimes appears among unexpeeted genera, i.e., where the habits
of the other species are quite different.  Inthe genus, Oncideres, the adult girdles
the twig. The girdling done by the larva may be cither for the purpose of
providing dead wood in which to feed, or to cause the branch to drop to the
ground after the larva has finished. 1In the former case (Xylotrechus j-macu-
latus)the egg is laid near the point of cutting, the young larvae feeding beneath
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the bark, then entering the wood, and by concentrie nines in one plane eutting
all but the outer strands of wood. In this ease it then proceeds to burrow up
the stem, which soon breaks off.  Quite frequently the limb breaks before the
Iarva has started to mine the braneh, in which case the larva is killed. Ela-
phidion villosnm cuts the twigs in the same manner, hut just hefore pupation,
after it has hollowed the twigs from the terminal bud down to the point of
cleavage.  Purpuricenus axillurts has been found working like I, villosum.
Another type of girdling is characteristic of Oberea spp. and Elaphidion sub-
pubescens (Pl XLIT, fig. 3) and related species.  The larvae start mining down
the small twigs of living trees into branches from one-fourth to one-half inch
in diameter.  All along the stem a series of round holes, in a straight line, are
made through the bark from whieli the frass is exuded, and at irregular intervals
that portion of the branch eaten is eut off from the inside. In Oberea and in
one species of Elaphidion the cut is made at right angles to the axis around the
inside of the stem. In other speeies of Flaphidion this cut is very oblique or
Voshaped (PL XLI1, fig. 5). Pupation may take plaee in a seetion eut off or
in the basal scetion whieh is still green.  Jiaria sometimes girdles hranches in
like manner.

A few species feed i herbaecous plants, ehiefly composites, hollowing out
the centre of the stem and transforming in the base.

The attacks of several species of Saperda in twigs eause swellings or galls
(PL. XL1.) S. obliqua forms a gall at the base of Alnus, and Desmocerus piperi
a very large swelling at the base of Sambucus.  Xwylotrechus aceris forms a gall
on the trunks of voung red maple trees (Acer rubrum).

The dry, hard cones of Pinus attenuate are eaten by Paratimia; and the
sceds of mangrove (Rhizophora mangle) by a speeies of Leptostylus and by the
larva of Atarvia suleata. A speeies of Lepturges, L. spermophagus, has been
taken feeding in the seeds of cowpeas (Vigna) from Mexieo.

Poring dust or frass (Pl XL, figs. 3-5) produced by the larvae in feeding
is of two sources: (first) that passed through the digestive traet, and (second)
that which is not eaten.  The former is very fine and powdery, usually in small
pellets; the latter is composed either of short flaky ehips or of fibrous shreds.
The shreds are produced by aeute mandibles and the flakes by rounded, gouge-
edged mandibles.  They are often quite characteristie for a species or group.
This frass may be either packed tightly behind the larvae, as in the case of
true wood-borers, as Smodicum, Neoclytus caprea (Pl. XXXV) and Eburia, or less
tightly packed and the mine open for a greater distance hehind the larvae.
Again, it may be entirely extruded through a small hole, usually the point where
the eeg was laid, as in Cyllene (sens. lat.), some speeies of Elaphidion, Goes
(Pl XXXIII, fig. 1), ete.

As intimated before, pupation may take place in the bark, under the bark,
in the sapwood, in the heartwood, in the base of stalks, or in the ground. Just
as variable ave the types of pupal cells.  The simplest type is an oval enlarge-
ment at the end of the larval mine. If the frass is packed close behind no
barrier is erected, but in more open galleries a heavy wad of frass is tightly
packed behind the larva before it pupates. Sometimes such a wad is placed
both in front and behind the larva (Pl XLII, fig. 4). Where one wad is used
the Tarva cither turns and faees this wad so that the adult may chew out through
it, as in Romalewm (P, XLIII, fig, 2), or the adult gnaws the exit hole through
the wood, as in Goes (PL XLIII, fig. 3) and many other forms.

Speeies feeding hetween the bark and wood may go into the wood and form
a long, curved pupal cell which ends blindly. In this case the larva turns and
construets a wad of frass in front of it (Molorchus) (Pl XLII, fig. 1). The adult
gunaws through this plug and also through the bark, or the bark may have been
previously opened by the larva (PL XLII, fig. 7, Cyllene); the wad in this
case being the only barrier to the outside. A short burrow may be made into the
sapwood and the plug placed at the edge of the sapwood and protrude (PL
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XLII, fig. 9) as in Acanthoderes. Again, a U-shaped cell 1s often made which
may be plugged at one end, as in Monochamus (Pl. XLIII, fig. 1) or at both
ends, as in Fupogonius. DBark-feeding species which do not enter the wood
may construct an oval cell of nest-like appearance, as i Rhagium (P X1II,
fig. 6), having a surrounding wall of shredded frass, or merely an oval cell
searring the sapwood and having no wall, as in Cyrtinus (Pl XLII, fig. 2).

A few species pupating in the ground make an oval eell of earth held
together by a secretion of some kind, as in Prionus (Pl. NXXVI, fig. 2).

Larvae of some speeles (Goes and the girdlers) feed individually, so that
only one larva is found in a tree or in a certain portion of that tree. In such
cases they either kill a small part of the tree or go into the dead heartwood to
feed.  Others, usually dead-wood feeders, when the wood is found in the proper
condition for attack, breed in it in great numbers.  In one species (Tetropium
velutinum), the individuals are gregarious, in the sense that their existence
depends on simultancous attack. This species feeds between the bark and
wood of Hving and weakened Lariz and Tsuga, and if a sufficient number of
larvae are not present to kill the tree they are unable to mature in the living
wood, and die.

The cerambyeids are all phytophagous, for the most part attacking arbor-
escent plants, although a few are found in herbaceous growths. Those species
feeding on lving trees are more often restricted to a single species or genus of
trees.  Most of the species of Saperda and Goes are confined to a particular host.
A peeculiar ease eame under observation where Goes tigrina, feeding, so far as
known, only on white oak (Quercus alba), laid a number of eggs in a sour gum
(Nyssa sylvatica).  This gum was growing in a grove of oaks and the bark very
closely resembled that of the oaks. Such examples are rare. Speectes which
require freshly-ent wood have a wider variety of hosts but do not show the
indiseriminate choice of purely dead-wood feeders.  The conifers and deciduous
or hardwood trees present barriers that are ravely crossed.  Orthosoma and
few species of Leptura attack either, but it must be well decayed. Such indis-
criminate feeders are those species whieh are most abundant numerically.

ANATOMICAL CHARACTERIZATION.!

The larvae of the Cerambyecidae may be said to be the most readily recog-
nized by their form and texture. They are, in general, fleshy, eylindrical,
clongate forms, having a thin body texture, which is never stmnvh ("hlllI]IZ(‘d
and is covered with fine hairs or pubescence.  The ('(1191)ptemn> larvae most
likely to be confused with them would probably be those of some genera of the
Melandryidae, which resembles Leptura, or those of some genera of Erotylidae,
which are Hippopsis-like. Both of these types have deeply retracted mouth-
parts.

This general characterization of the form includes, however, a great amount
of variation. Very clongate, slender larvae are represented by Hippopsis and
Oberea (Pl. XXXII, fig. 4); thick, robust types almost like those of the Scara-

! The definition of both the abdominal and thoracic areas of these larvae is based on a study of the muscles by means
of which the areas in different subfamihies have been homologized. This discussion was made the subject of another paper
by the author (7), in which certain names were proposed for these areas, but given only as provisional. In discussing the
anatomical structure in the present paper only such details are gone into as will be essential for the proper understanding of
the descriptions

Several of the terms used in the present paper may be [ound to differ from those applied by the author in previous
papers (1915, 1915). In such cases the changes are based on renewed eomparative morphological studies, jointly under-
taken by Dr. A G. Bm ing and myself on a considerable amount of adult and larval stages of different inseets. This

es our present contentions and eonsequently we regard the terminology expressed in our earlier
nd not to be drawn into further discussion. For explanation of most of the subsequent terms,
see: (1) John B. Smith L\p]anufmn of Terms used in Entomology muh[l‘h(‘d by Brooklyn Intomological Society,
Brooklyn, N.Y., 1996); (2) D. Hopkins: The Genus Dendroctonus. (U.S. Dept. Agr., Bur. Ent., Tech. Ser., No. 17,
Pt. 1, 1909); (?) Kemner, A.: B(-xtr age zur Kenntnis einiger Schwedisclien l\nleapterenlnr\on (Arch.'f. Zool., Vol. 7, pp.
2-4, 101’\ ) F. C._Craighead: Larvae of the Prioninae. ll Dept. Agriculture, Off. See. Rept. No. 107, lqh' 5) The
B\bhoaraphy in G. C. Crampton’s publication: The Thar: erites of Inmature Pterygotan Insects, with Noteson the
Relationships Indicated. (Proc. Ent. Soc. Wash., Vol. Zﬂ No. 3, p. 60; 1918.)
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bactdae are represented by Monilema (Pl XXIX, fig. 5) and Tetraopes (Pl
NN NI, fig. 105 then there are purely depressed types, as Rhagium; larvae that
are compressed, espeeially posteriorly, as Eburia (Pl XXVIIIL, fig. 3) and Eeyrus;
and, again, those that are quadrate in eross-scetion, as Atimia (Pl XXV, fig. 4),
Heterachthes and  Hetoemis.  The form is most constant in the Prioninae and
most diversified in the Lamiinae.

The texture and body hairs, likewise, show a great many modifications. A
heavy, tough texture, remarkably glabrous, characterizes the Prioninae, as also
certain genera in all subfamilies; the opposite extreme, a very delicate, thin,
shining skin, beset with fine silky hairs, 1s found in such genera as Ohrium and
fneyelops.  The skin may be dull and finely granulate, as in Tillomorpha and
Pogonocherus; or rugulose, as in Tetraopes.  Again, the skin may be very
densely hatry, as in Tefraopes, or it may bear coarse, stiff, ahnost setose hairs,
as in Anthephilax, or a mixture of coarse hairs and short fine pubescenes, as in
Naperda.  Special differences of texture found on the ampullae and the pro-
notum will be discussed in the following pages, where the modifieations of these
structures are treated.

The body is divided into the head, three thoracie segments, and nine
abdominal segments; a tenth abdominal segment 15 probably represented by
the anal lobes.

HEAD

Two fundamental types of head are found, one in which the sides are
rounded and diverge posteriorly, and the other (Lamiinae ounly, text fig. 1, 7
and j) in which the sides are parallel or converge posteriorly. No intergradations
between these types have been found, and the latter may be said to possess the
ouly character not common to more than one subfamily. The head is usually
depressed, but beeomes thicker or occasionally even eireular in eross-section,
as in Hippopsis.  Usually 1t is deeply embedded in the prothorax, but some-
times 1s salient in the Lepturinac and few Lamiine genera. It is attached to
the prothorax by a eontinuous band, the collar (eo.), which is an extension of
the prothoracie skin attached around the opening of the oceipital foramen
(oce. for.). This collar allows the extension and contraction of the head, pro-
dueed by the superior (asrm) and inferior (vrm) retractor museles. When the
head is deeply invaginated the collar is broad; when the head is salient, short.
The exposed portion of the head is more or less hieavily and darkly chitinized,
the extreme being represented by the Prioninae. Dorsally the head-capsule is
composed of two epicranial halves (epic) and the triangular, well-deined or
obscure front (F.). The manner in which the halves of the epicranium mect
or fuse behind the front offers good subfamily characters. In the Ceramby-
cinne, Prioninae, and Aseminae the margins of the epieranial halves fuse for a
short distance behind the front and then diverge; in the Lepturinae and Dis-
teniinae they are entirely angulate from the posterior limit of the front, while
in the Lamiinae they are fused for their entire dorsal length and are posteriorly
jointly rounded.  Ventrally, these epicranial halves are bridged anteriorly by
the hypostoma (hy) with the gula (gu) and posteriorly by the tentorial strue-
tures.  Posteriorly and ventrally lies the large oceipital foramen; it becomes
ahmost dircetly posterior in some lamiines, and even posterior-dorsal in Dis-
tenia (PL XTI, fig. 7). The anterior chitinized portion of the head is called the
mouth frame (Pl. X); it supports the ventral mouth-parts, the mandibles, and
the elypeus with labrum.

Gula, Hypostoma, and Tentorium: The gula, hypostoma, and tentorium
are so fused with one another that they are best discussed together. The
hypostoma (hy) is that portion of the mouth-frame between the ventral man-
dibular articulations.  In most coleopterous larvae it consists of two trapezoidal
plates separated by the gula, but in all cerambycids (except Distenia) these
two plates have fused medially with the gula, forming a broad anterior con-
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nection just hehind the ventral mouth-parts.  The anterior or maxillary margin
of hypostoma is that portion betweea the ventral mandibular articulation and
the interscetion of hypostoma and gula, which intersection also corresponds, in
most forms, to the articulation of the tip of the eardo. The gula (gu) lies
between the hypostomal plates just behind the submentum. It can be well
seen in Asemum, where the gula has the typical shape. Here it is wide, the
protuberant sutures; in other forms it is obsolete or represented only by a
[aint gular line.  The tentorium is indicated externally by two pits or invazina-
tions at the posterior inner angle of the hypostomal plates [see Asemum (Pl
VI, fig. S), Rhagiwm (PL X1, fig. 3)] from which extends dorsal to the frontal
sutures, two ligamentous arms (¢ a). In the Asemiinae, Lepturinae, and
Lamiinae, these arms have a short eross-connection immediately inside the
head. The modifieation of such tentorial structures ean be traced through
Opsimus to the Cerambycinae where the pits sensibly widen, that part of the
ligamentous arm between the pit and the eross-connection shortens, and the
cross-connection comes to lie in the same plane as the hypostoma, forming
another bridge across the ventral surface of the head. This is also the structure
in the Prioninae (¢ b). This hole in front of the tentorial eross-arm is Sehiodte’s
(31) “fovea” in which, aecording to his deseription, the inferior retraector
museles of the head are attached, or, more precisely expressed, some of these
museles are attached to the tentorium near the pits. In Distenia (Pl XI
fig. 7) the tentorial eross-arm has broadened out and pushed forward until it
forms the entire ventral conneetion of the epicranial halves; the hypostomal
plates have not fused aeross the head (except with the tentorial eross-arm),
and the tentorial pits on hypostoma oceur in this genus at the anterior margin
of the ventral bridge of the head. Distenia is also peculiar in that, apparently,
no gula is present, the submentum articulating (sa) directly by the eollar to
the prothorax. The writer believes, however, that this portion of the collar
in reality is the gula, or rather that it has been termed the gula whea it has
beeome ehitinized and is attached to the surfaee of the fused hypostomal plates
or lies between these plates when they are separated.

Labrum: The labrum (lab) is distinet and movable, varying in shape from
fransverse to elongate, roundly rectangular to orbicular, semicireular, fungi-
form, or eordate. The degree of chitinization varies. Usually only the anterior
half is beset with coarse or fine, long or slender hairs; again, only the margin
is eiliate.

Clypeus: The elypeus (ely) is always present just behind the labrum and
is eonstant in shape within the subfamilies. It is cither trapezoidal, widest
behind, and attached to the epistoma between the entire width of the dorsal
articulations of the mandibles, as in the Prioninae, Aseminae, Lepturinae,
Disteniinae, and Lamiinae; or it is never as wide as the epistoma except by a
hidden membrancous conneetion, characteristic of the Cerambyeinae (text fig.
1, ¢, /). The elypeus never bears any setae or hairs.

Front: The front (frons) or anterior dorsal plate of the head is triangular.
It is Iaterally limited by the frontal sutures (frs) which are either distinet, well
defined, as in the Lepturinae, or indistinet, as in most Cerambyeinae,and Prioninae
and in some Lamiinae. These sutures extend forward to the antennal ring (ar)
which they ecither biseet and open behind, as in the Lepturinae, Aseminae, and
some Lamiinae, or do not bisect. The median suture (M) is well-defined in
the Lepturinae, Aseminae, Distenia, and some Cerambyecinae. A transverse
suture oceurs in a few genera, as in Anthophilax (Pl. X1, fig. 8).  On the front
Just behind the dorsal articulations of the mandibles in the Prioninae is a curved
:aring, called the posicondylar carina (peca).

Epistoma: The epistoma (ep) is considered the anterior region or margin
of the front; an infolding or thickening between the dorsal mandibular articu-
lations. It has been seen in the Prioninae, where it forms the lower projecting
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series of dentations beneath the tuberculate or carinate edge of the front. It
is straight or deeply emarginate and bears several hairs on each side, the
epistomal setae (eps); in the Cerambyeinae two epistomal setae are constant on
each side, in the Lamiinae and Prioninae usually three, in other subfamilies
three to many.

Mandible: Three distinet types of mandibles (md) are found. In the
Prioninae [(Pls. XII and I), Aseminae (PL II), and Lepturinae (PL 1 and IV)]
it is short and more or less triangular; the ventral apex is produced and acute;
the cutting edge is very oblique, emarginate, or straight; a true molar part is
never developed, but the dorsal angle of the cutting edge is either toothed, as
in many Lepturinae, or flattened into a plate (Orthosoma) and this plate is often
striated, as in Parandra, Ergates, the Aseminae, and some species of Leptura.
In some Lepturinae the mandible is more elongate, with a short cutting edge, as
in Gaurotes and Rhagium. Another mandibular type occurs in the Ceramby-
cinae (Pl 1); it is short, robust, and especially characterized by the ecutting
edge rounded and gouge-like. A third form occurs in the Lamiinae (Pls. V
and II); it is a more slender mandible, narrowing toward the apex, which is
produced to some extent; the cutting edge is oblique; the dorsal angle is some-
times produced into a tooth, as in Dectes (Pl. V, fig. 7) and Hippopsis. The
mandible of the Cerambyecinae is often divided by a difference in structure into
a basal and apical half (Pls. II and I). The apical half often bears a shallow
impression or fovea. The mandible has two to many setae on the outer face,
and this face also presents a great variation of texture and sculpture, as
smooth, shining, dull, granulate, or rugulose.

Pleurostoma and Gena: The lateral region of the epieranium and mouth-
frame (PL. X)) between the dorsal articulations of the mandible is counsidered
the pleurostoma (pl). It may be smooth or rugulose and on its ventral portion
just behind the ventral articulation of the mandible is often found a conical
process or tubercle, called the subfossal process (sf. sp.). The gena (g) is the
region of the epicranium just behind the pleurostoma. It is variously modified
and may be abruptly shouldered or gradually receding.!

It is more or less hairy and in some forws, as Asemum (PL VIII, fig. 8)
beset with dense recurved hairs, called genal setae or bristles (gs); in others, as
Elaphidion subpubescens, etc., with a few long hairs (Pl. X, fig. 3), and in
Callichroma (Pl. IX figs. 5 and 8) with very fine pubescence.

Ocelli: The ocelli (o) are situated on the anterior part of the gena. They
oceur in the great majority of larvae and vary from one to five in number.
They may be indistinet beneath the chitin, as in some species of Callidium;
abruptly projecting; contiguous with the antennae, as in Merium, or separated
from the antennae, and are often more or less surrounded by a fold of the gena.
The ocelli are usually of generic value but only oceasionally of speeifie value.

Antennae: The antennae (ant) are three-jointed and have a large basal
membrane (am) into which the other joints are more or less retractile. On the
second joint beneath the third oceurs a minute “supplementary joint” (sj), to
which Perris (25) attached much importance as a systematie character in the
Coleoptera. In the Cerambycinae and Prioninae the antennae are salient, but
in the other subfamilies they are entirely retractile into the antennal ring (ar).
For this reason in certain larvae the relative lengths of the joints eannot be
used to any extent in desecriptions.

Ventral mouthparts: “Ventral mouthparts” is a collective name proposed
to designate the following structures on the ventral surface of the head, namely,
submentum, mentum, labium proper, and marillae. The variation in these strue-
tures occurs, first, in mobility of the parts; in all except the Lamiinae the eardo

1 This distinction is used jn the keys and descriptions and may be found difficult to determine. When the zena is

shouldered the ocellus is usually turned so that it faces squarely forward, while when the gena is receding the ocellus faces
obliquely to the side.
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and maxillary sclerite (or maxillary articulating area) are distinet and movable,
but in that subfamily (Pls. X, XII, XIIl) they are indistinet, fused in a
continuous area and only the stipes is movable.  In the second place, the mode
of attachment to the head varies; in the lamiine form the ventral mouthparts
are attached by the fused base to the whole ventral surface of the head between
the mandibular articulation, while in the Cerambycinae (Pl. XI) and Asemiinae
(PL. VIII, figs. 5, 6, 7, 8) the cardo articulates near the edge of the gula on the
bypostoma. In Distenia (Pl. XI, fig. 7) the submentum is connected direetly
with the collar skin of the prothorax. A third variation oceurs in the arrange-
ment of palpifer and stipes.  In the Cerambycinae (Pls. VIIT and IX), Prioninae
and Disteniinae, the palpifer! is small and joint-like and the lacinia apparently
is borne on the stipes, but in the other subfamilies the palpifer is large, bearing
both the palpus and the lacinia.

The mentwm (m) is either separated by a transverse suture from the sub-
mentum (sm) or fused with it,  The labium proper is attached to the mentum
and is compesed of a median tongue or ligula (I7), the two fused labial stipes,
each of which bears a two-jointed palpus (Ip). LBach marille consists of a basal
articulating piece, or cardo (¢), the maxillary sclerite or articulating lobe (mxsc)
attaching the cardo to the submentum, the stipes (sf), and the palpifer (p),
which bears the lacinia (lac) on the inside and the palpus on the outer side.
The laenia is usually slender and eylindrical, but oceasionally fleshy (Neeydalis,
Pl. X1, fig. 2); lanceolate (Opsimus, Pl. VIIL fig. 6), or flattened and broader
toward the apex (Cerambycinae). The maxillary palpi normally are three-
jointed, but in Opsimus, Pogonocherus, Lepturges, some species, Tetraopes (Pl
XI1, fig. 2), and Cyrtinus (Pl. XII, fig. 9), they are two-jointed. Ona the
outer face of the palpifer in the Cerambycinae a small fleshy process often is
found; this the writer proposes to call the process of the palpifer (pp). A
similar process is sometimes present on the basal joint of the maxillary palpus.
It is well developed in Methia (Pl. VIII, fig. 4).

THE BODY SEGMENTS
The fleshy body of the cerambyeid larva is capable of considerable con-
traction and expansion which enables it to move in its close-fitting burrows,
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F16. 2. Diagrammatie illustration of sclerites and lines of a larva of the Prioninae. For
explanation of abbreviations, see page 150.

the ]og§ being of little or no use. This shortening and contracting of the seg-
ments is produced by the museles; the expansion and lengthening of the seg-
ments and the swelling of the ampullae is caused by a relaxation of the muscles

! Later studies in eoleopterous larvae have suggested that this difference is more apparent than real, and only a differ-

ence in the dearee of fusicn of the palpifer and the stipes. Al i v eposenit
T ee clusi(nic ma]n.p p e stipes. 50 the lobe termed lacinia may be more correctly spoken o
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and an accompanying inerease (in those segments) of the body fluids. A
considerable amount of this longitudinal expansion is permitted by a peculiar
arrangement of the intersegmental skin (as deseribed by Boving, 2). This
intersegmental skin consists prineipally of a dorsal and a ventral wedge-shaped
perpendicular hand, the dorsal and ventral cunei (cu), the extremities of whieh
overlap along the sides.

The length of the body is largely dependent on the width of these cunes
and the manner in which they are placed. In short, robust forms of larvae
they are very narrow and set almost directly in the same vertical plane, i.e.,
one directly above the other, in which case very little eontraction is permissible.
In very elongate and slender larvae, as Distenia, Elaphidion subpubescens, or
Oberea, and usually in forms that can move rapidly in their mines, the cune’
themselves are very wide and the ventral situated some distance behind the
dorsal, and not only the cunei themselves are eapable of contraetion but also
the intervening intersegmental skin.

Approaching the thoracic segments the cunei always shorten and between
these segments they are in the same plane, one situated divectly above the other,
so that little or o expansion is permitted.

A well-defined protuberant fold or region, the lateral zone (Lz) or epipleurun
as it is here termed, is developed along the entire side of the body (compare
Leptura larvae), though less conspicuous on the thoracie segments, It readily
separates the dorsal and ventral regions of the segments. This epipleurum
represents only a portion of the adult pleurum.

THORAX

The dorsal region of the thorax above the epipleurum is divided into the
following arveas: prescutum, scutum, scutellum, and alar arca. The term notum
(V) is used to indicate the complete plate formed by the fusion of the prescutum,
scutum, and seutellum. The term tergum (7) is used to designate the entire
dorsal region above the epipleurum.

The region of the thorax below the epipleurum is divided into presternum,
eusternum, sternellum, cora, and hypopleurum. When these areas are fused and
indistinet the whole region is collectively termed sternuwm (S).

The prothoracie segment (Pr7) is always much larger than the other
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I'rc. 3. Diagrammatic_illustration of sclerites and lines of a larva of the Aseminae. For
explanation of abbreviations, see page 150,

thoracie segments, usually about the size of the other two eombined, and is
more subjeet to modifieation. The mesothorax (Ms7T) and metathorax (M¢T)
are of about equal size or the latter is somewhat larger.
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The discussion of these segments can be most conveniently followed by
taking as the type the mesothorax of the Lepturinae, in which the areas are
mmore distinet, and contrasting it with the modifications in the thoracie segments
of other subfamilies,

J2piplewrune: ‘The epipleurum (L2) of the mesothorax is shaped somewhat
like an hour-glass, narrow in the middle with anterior and posterior extremities
extended.  The dorsal and ventral curved sutures limiting this zone will be
termed the dorso-lateral (dl) and ventro-lateral (vl) sutures. It is often divided
by an oblique suture extending forward ventrally into an anterior triangle, the
pre-epiplewrum, which bears the mesothoracie spiracle.  In the Cerambyeinae
and in the metathoracie segment of the Lamiinae the anterior ventral angle
extends much farther downward than usual below the upper end of the ventral
cuneus, the projection includes the presternum (PrSt), which is not defined
dorsally by the usual suture.

The cpipleurum in the prothorax is erescent-shaped in the Lepturinae
(fig. 5); rectangular in the Prioninae (fig. 2), the Lamiinae (fig. 8) and some of
the Cerambyecinae (fig. 4), and entirely or only anteriorly fused with the
ventral elements in some Cerambyeinac and in the Disteniinae (fig. 6).

Alar area: Above the V-shaped dorso-lateral suture lies the alar area (A4).
It is characteristically wedge-shaped, with the apex below; in the Lamiinae and
some Prioninae almost biseeting the epipleurum. Dorsally the alar area is
limited by a miore or less coneave longitudinal sutur> which m2ats ths ecuneus
posteriorly at the same musele noteh as does the lower end of the seutellum.

In the prothorax the alar area (PA) is trapezoidal to rectangular and may
or may not be completely set off from the area above (the pronotum, Pn) by a
suture. - It is usually more or less chitinized and elothed in varying degrees of
hairiness.  When designated in descriptions it is spoken of as the pro-alar area.

Notum, Prescutum, Scutum, and Scutellum: The remaining dorsal areas are
either eutirely fused (in many Lamiinae) and spoken of as the notum (N), or
separated by x-shaped sutures into a triangular prescutum (PSc), a triangular
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Fia. 4. Diagrammatic illustration of selerites and lines of a larva of the Cerambyecinae. Tor
explanation of abbreviations, see page 150.

scutellum bhehind (Sel), and laterally a diamond-shaped or triangular scutum (Sc),
all of whose apiees meet in the longitudinal median-dorsal line. In the meta-
thorax of some Cerambycinae and Lamiinae a single transverse suture marks
off an anterior fransverse prescutum and a posterior transverse scutellum, the
region below being the seutum. The extremities of these areas, however, are
then not definitely defined. In both the mesothorax and metathorax of the
Lejptul'luu(\ and in the metathorax of the Prioninae and the Lamiinae a small
triangle is marked off, which possibly is part of the alar area, but is here con-
sidered as a lower portion of the seutum.
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Pronotum: These notal areas have fused in the prothorax into a large
rectangular plate, the pronotum (Pr). When not fused with the alar area, it is
Imited below by a lateral suture or impression, the lateral suture (1) of pronotum
which may extend along the entire prothorax or only for a short distance.
Sometimes the pronotum is also divided by a longitudinal median suture (m)
of pronotum, which may or may not be impressed for the entire width of the
pronotum. The pronotum is variously modified by differences in sculpture
and texture to a greater extent than any other body region. Usually it is
defirable into an anterior area (aa), more or less chitinized, smooth and shining;
a median punctured area (ma), and a posterior area (pa). This posterior area
shows the greatest variation; it may be smooth and shining or finely or coarsely
granulated and either opaque or shining; reticulate; finely, coarsely or pinnately
striate; protuberant in various shapes; or finely vellured to coarsely asperate.
This variation offers one of the most valuable specifie characters.

Postnotal fold: In the Prioninae and nearly all the Cerambyeinae a trans-
verse fold, the postnotal fold (Pnf), is found just behind the fused notal areas of
the prothorax. It is considered a development of the intersegmental skin.

Presternum: The presternum (PrSt) is represented by a triangular area
lying in front of the segment, against the ventral cuncus and just below the
epipleurum. Occasionally it extends ventrally until the apices meet medially.
This is usually the case in the prothorax, where it hecomes quite large, and in
some of the Cerambyecinae, in the Aseminae, and in the Disteniinac it is fused
with the epipleurum into a broad ventral region.

Eusternum and Sternellum: A transverse line across the segment between
the coxae sets off an anterior transverse custernum (Est) and a posterior trans-
verse sternellum (Stl). In the prothorax the custernum is often not defined,
but when so it usually has a roundly triangular form and is variously sculptured.
The sternellum in the prothorax forms in the Cerambyeinae a very distinet
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Fic. 5. Diagrammatic illustration of selerites and lines of a larva of the Lepturinae, Tor
explanation of abbreviations, see page 150.

fold by the fusion with a portion of the hypopleurum, and its extremities often
extend to or beyond the spiracles.  In such eases it is spoken of as the sternellar
fold and bears the legs. In other forms this sternellar fold is not distinet at its
extremities but fused with the epipleurum.

Hypopleurum: The hypopleurum (Hp) lies beneath the epipleurum, be-
hind the presternum and contiguous with the basal portion of the leg. In many
coleopterous larvae it is chitinized and divided into an anterior prehypoplewrum
and a posterior part (posthypopleurum), but in none of the cerambyeid larvae
does any chitinization occur, nor is it ever entirely divided in these forms, the
nearest approach to this condition is found in the Lepturinae.
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Coxa and leg: Legs are in general poorly developed in the cerambyeid
larvae.  In one subfamily, the Lamiinae, they rarely oceur. They are also
absent in some of the Cerambyeinae, or only developed as a minute spine, but
in other Cerambyeinae they are two-, three-, four- or five-jointed. In the
remaining families they always are present, best developed in the Lepturinae.
The fleshy lobe or joint forming the base of the leg is the cora (ex), which is
surrounded, above by the hypopleurum and beneath by the eusternum and
sternellum.  In the prothorax of the Prioninae and Lepturinae the coxac meet
or almost meet, medially.  The last joint, the elaw-like tarsus (1), 1s most exten-
sively modified and may be a short conical or a long spine; in the Lepturinae
a long seta often extends from near the base on the inner face. The other
joints are, named from the base outward, trochanter, femur, and tibia (Pl
NXNII). When the leg is represented only by a short spine it is assumed that
these middle joints are lost.

The prothoracie, tergal, lateral, sternal, and eusternal plates or spols: The
anterior margin of the prothorax in many cerambyeid larvae tends to become
more or less chitinized. This chitinization is stronger at certain points in
rectangular or oval plates or spots. Four tergal plates oceur, of which two are
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Tic. 6. Diagrammatic illustration of selerites and lines of thorax of a larva of the Disteniinac.
For explanation of abbreviatiors, see page 150.

pronctal (ns) and two, one on each side proalar (as); two lateral spots (Is),
one on cach side, oceur on the epipleurum and two-are presternal (ps).  The
custernum also often bears two similar spots of chitinization (es). These plates
or spots are more distinet on living larvae and usually are some shade of yellow.
They afford good deseriptive characters.

THE ABDOMEN

As before stated, the epipleurum separates the abdominal segments into a
dorsal and ventral region. These regions above and below the epipleurum are
divided into certain areas, some of which ean be homologized with thoracie
areas and are similarly named. Others are speeial ahdommal developments or
are questionably homologizable with the thoracic arcas. In either case a new
name has been applied. The abdominal areas above nn(l bhelow the epipleurum
are as follows:
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Above the epipleurum the region is divided into prescutum, the seutal plate,
the seutellm, the parascutum (ParSc), and the spiracular area (Spa) or alar
area.

Below the epipleurum the region is divided into prestermiom, eusternum,
sternellum, hypoplewrum, and the coxral lobe (Cxl).

Epiplewrum: The epipleurum is often the most conspicuous abdominal
area. It is strongly protuberant on all segments in most Lepturinae and many
Lamiinac. In other Lamiinae it is only protuberant on five to seven segments,
while in still others and in all the Cerambyeinae, Prioninae, Aseminac and
Disteniinae it s protuberant only on the last three abdominal segments.
Typically the region is somewhat oblique, the anterior extremity being slightly
higher than the posterior. In the Cerambyeinae and the Aseminae the sutures
defining the epipleurum above are often mdistinet on those segments on which
it is not protuberant.

Plewral tubercule and disc: On the epipleurum in many larvae is a more
or less conspicuous lobe or tubercule, the plewral tubercle (Pl). It is usually
better developed on those segments on which the epipleurum is protuberant.
The shape of this tuberele and the number of hairs or setae it bears offer very
good specifiec characters.

In the Prioninae and Cerambycinae a dise of contrasting texture is found
on the epipleurum in those segments where it is not protuberant. This dise,
the pleural dise (d), is most conspicuous on the first three abdominal segments,
becoming less so posteriorly. It may be present on from three to six segments.
Near its centre is a small pore or pit surrounded by radial or sinuous striations
or by a dull, finely granulate to rugulose integument. Again, it is somewhat
obliterated by the pleural tubercle in some Cerambyeinae. In the Lamiinae a
homologous strueture oceurs on the pleural tuberele. At each extremity of
this tuberele in many genera ecan be found a chitinous pore or pit (ep). The
anatomy of these structures has been deseribed by Hess (13) and associated
with chordotonal organs.

Ampullac: Probably the most eonspicuous abdominal structures of many
cerambyeid larvae are the dorsal and the ventral protuberances of the first six
or seven segments. These protuberances are used by the larvae in moving in
their burrows and have been named the ambulatory ampullae (Awmb Awmp) by
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Fic. 7. Diagrammatic illustration of selerites and lines of abdomen of a larva of the Disteniinae.
For explanation of abbreviations, see page 150,

Perris (23). These ampullae are formed from a dorsal protuberance of the
prescutum, scutal plate, paraseutum, and seutellum, and from a ventral protu-
berance of the eusternum and sternellum.

It would he expected that developments of such constant use to the larvae
would be greatly modified to conform to various conditions of life habits. This
is certainly the ease, and the wide variation in their shape and armature is of
special systematic value, furnishing specifie, generic and subfamily eharacters.

The ampullae (Pls. NNXIN, XXX, XXXI, XXXII) may be projecting and
with a flat surface, as in Cyllene, having one to several transverse mmpressions
and often a small longitudinal furrow. The transverse impressions may he
parallel or converging toward a lateral impression so as to form a hexagonal,
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elliptieal, or diamond-shaped area. In other forms, as Atimia, Callimoxys,
Encyclops, and Hetoemis, they are more prominently projecting and the longi-
tudinal furrow is deepened until the ampullae appear ecompletely divided into
two separate lobes.  The surface texture of these ampullae is always in contrast
to that of the other portions of the body; it may be granulate, with the granules
dull or shining, fine, coarse, or even placoid; or tuberculate, with small or large,
distinet or confluent tubercules arranged in two, three ,or four regular or irregular
rows: or it may be striate.  The tubereules or even the flat surface may be
finely pubeseent or velured to strongly asperate. In the Prioninae seven
ampullae are developed, large projecting lobes with a flat surface usually more
or less rugulose; dorsally they bear two transverse impressions, ventrally one:
within this group is found the least variation. In the Aseminae they are usually
finely velured, in the Cerambyeinae granulate in various degrees, in the Lep-
turinae and Lamiinae tuberculate or some variation therefrom.

Prescutum, Sewtellum, and Seutal plate: In most larvae the dorsal ampullae
have two transverse impressions that meet a lateral one on each side. For the
inclosed region the writer proposes the name “‘scutal plate” (sp) (seutum of
Craighead, 1915). In many Aseminac and Lamiinae another lateral impression
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Fic. 8.—Diagrammatic illustration of sclerites and lines of a larva of the Lamiinae. For explana-
tion of abbreviations, see page 150.

is often found, produced by a division of the large musele that contracts the
ampullae. In front of the scutal plate is a poorly-defined region, and behind
the latter a similar one, respectively interpreted as the prescutum and scutellum
These regions correspond more or less to those of the thorax.

Parascutum: Directly below the seutal plate is a large region, the para-
scutum (PaSe¢). Ventrally it is defined by a curved line that coineides more or
less with the basal limit of the ampullar protuberance. Often this line is
indistinet, but then there usually can be found a musele sear just above and
behind the spiracle representing its position. Betwecen this musele mark and
the seutal plate is a row of similar marks produced by longitudinal muscles
characteristic of this area. Dorsally the anterior and posterior dorsal limits of
the parascutum are not distinet from the preseutum and seutellum. This
paraseutum is supposed to be homologous with the whole thoracie seutum and
in reality includes the scutal plate, but is so definitely separated by the trans-
verse suture (when ampullae are developed) that different names are deemed
appropriate.

Spiracular area or Alar area: Between the paraseutum and the epipleurum
lies a large area bearing the spiracle, the spiracular area (SpA) (Boving, 2).
Its apices extend dorsad both anteriorly and posteriorly following the curved
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parascutum. The ventral limit is well-defined when the epipleurum is pro-
tuberant: otherwise it has to be located by a faint line marking the dorsal
margin of the epipleurum or by a few muscle marks just below the spiracle.

In the Prioninae, Aseminae, Cerambyeinae, and Disteniinae the spiracular
area bears a protuding elliptical region in the centre of whieh the spiracle is
situated. It also apparently takes in part of the epiplewrum extending from
the noteh on the ventral cureus.  When spoken of it will be called the spiracular
ellipse (se), but it is not regarded as a definite area. It is formed by ecertain
muscle attachments and becomes more pronounced in those forms in which the
epipleurum is less protuberant.

Hypoplewrum and Coxal Lobe: Just beneath the epipleurum is a broad
travsverse region extending down to a short transverse suture on each side of
the ampullae.  This region covsists of two distinet areas, the hypoplewrum (1Ip)
anrd the coxal lobe (CzL). The hypopleurum is above and separated by an
oblique line from the coxal lobe. In the Cerambyeinae and Aseminae the
hypopleurum is nearly trarsverse (to the segment) and very large; the coxal
lobe is quite small. In the other subfamilies the hypopleurum is pushed back-
ward by the enlarging of the coxal lobe until it forms a triangular area limited
below by an oblique line extending from near the middle of the epipleurum.
In some larvae the ventral ampullae are flat and the hypopleurum and ecoxal
lobe strongly protrude laterally. Curius (Pl. XXVII, fig. 4) shows this develop-
ment very well.

Presternum: Anteriorly, just below the epipleurum is found a small trian-
gular area, the presternum (PrSt). Iun the Cerambyeinae and Lamiinae it is
often not definitely separated from the epipleurum but superficially appears as
though it were rrervely an anterior ventral protrusion of this region.

Fusternum and Sternellum: The ventrally protruding region of the segment
forming the ampullae has, in most larvae, a travsverse impression usually meet-
ing laterally a shorter longitudinal one. The area in front of this transverse
line is the eusternum ([Est), that behind, the sternellum (Stl). Neither can be
definitely limited laterally but they fuse to a greater or lesser extent with the
coxal lobe or hypopleurum.

NINTH ABDOMINAL SEGMENT

The ninth abdominal segment, together with the anal lobes (al), may be
more or less telescoped into the preceding segment. Such is the case in the
Cerambycinae and most other cerambyeid larvae, but in the Prioninae it is
swollen and extended. In one genus, Aneflus, this segment is heavily ehitinized.

Caudal Spines and Cerci: The ninth abdominal segment often bears on
the tergum one or two chitinous points of various shapes or sizes, the eaudal
spines or cerei (ci).

Anal Lobes and Anal Spines: Contractible into the ninth abdominal seg-
ment are three lobes, the anal lobes (al), which surround the anus. One is
situated dorsally, the others latero-ventrally. Rarely, as in Ptychodes (Pl VII,
fig. 15), only two lobes are present, a dorsal and a ventral. Ocecasionally, as in
Dorcaschema (Pl VI, fig. 9), the dorsal lobe bears a spine, the anal spine (a).
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BRIEF CHARACTERIZATION OF LARVAE OF THE FAMILY
CERAMBYCIDAE.

Ihe larvae of the family Cerambyeidae may be briefly characterized as

[OlOWS
/ rather robust, fleshy, usually more or less eylindrieal.  Integument thin, stightly cori-
0 wore so on prothorax; never deeply pigmented nor chitinized; very pubescent or hairy.
Head exiensible; oceiput large; oceipital foramen very large, opening on underside.  Ventral
face of head bridged by the broad hypostoma; gula short, lying on top of the hypostoma;

anterior edge of hypostoma searcely retracted relative to the ventral articulation of the mandible.
Venteal mouth-parts compaet, not retracted; maxillary stipes not free (movable only in one
planes: maxillary sclerite distinet, often eushioned.  Clypeus and labrum distinet.  Mandibles
<hort, izular, no molar part.

large, membranous; collar articulating head with prothorax wide. No hypo-
pleural clitizination on thorax. Legs either small or wunting, widely distant, conical, tarsus
claw-shaped.

Abdomen extended, segments readily telescoping on one another, dorsally and ventrally
bearing feshy ambulatory ampullae.  Spiracles bilabiate, the two-lipped respiraiory opening
parrow;  lips membranous, elothed with setigerous tubercles.  Cerei absent, or chitinous un-
jointed processes. Anal lobes three (rarely two), exserted, terminal.

KEY TO THE SUBFAMILIES OF CERAMBYCIDAE

Head transverse, wider behind the middle. .. ... ...
Head oblong, sides parallel or converging behind . ..
1. Mandibles with oblique cutting edge (except in Opsimus)
Mandibles with rounded, gougelike entting edge. ... -

2. Dorsal margins of epicranial halves parily fused behind front. ..
Dorsal margins of epicranial halves separated behind front. ..o .
. Ipistoma projeciing over clypeus; front projeeting over epistoma, dentate or earinate (except
in Parandra); tentorinl cross-arm in same plane as hypostoma, forming a bridge behind 1t.
1] TR N Y 0 1 e e B 6 e SIS B 06 0 1606 2 6.5 o o0 600k A0k 0g'% 20 8 0.6 6 8 86 0 29 Prioninae
Neither epistoma nor front projeciing; tentorial cross-arm internal. Legs present . . Aseminae
{. Tentorial cross-arm internal; palpifer large, bearing lacinia and palpus; epipleurum pro-
tuberant on all abdominal segments. Legs present.......... .. ... ... Lepturinae
Tentorial ¢ross-arm in same plane as hypostoma, bridging the anterior ventral surface of the
head; palpifer small, joini-like; lacinia apparently borne on stipes. Form very clongate,
slender. Legs present. ... . ... .. .. e Disteniinae
‘pistoma never projecting; tentorial eross-arm in same plane as hypostoma and forming a
bridge behind it; " elvpeus never filling space between dorsal ariiculations of mandibles;
epipleurum protuberant only on last three abdominal segments.  Legs present or absent.
sBa600ag3adaa Cerambycr.
6. Epistoma never projecting; tentorial eross-arm internal; epipleurum variously protuberant.
Legs ustnlly absent. . ..o . ... o .. L aaa e I B Lamiinae

Subfamily PRIONINAL

The Prioninae constitute a group of uniformly large larvae. They are
remarkably glabrous for cerambyeids and of robust form. In all except Paran-
dra the epistoma projeets over the head in a more or less dentate earina, and
the anterior margin of the front is variously modified into a carina, teeth, or
tubereles. The ampullae are broad and flat, conspicuously marked by two
transverse parallel impressions,  The pleural dises are conspicuous in this
group as large cireular spots of a rugulose or radially striate texture. They
may be present on from three to six segments. The last abdominal segment
is relatively large and more protrusive than in other cerambyeids. Legs are

ays present.

‘ larvae consitute a well-defined group with no sensible gradations

o« ¢ 1¢s.

FOOD HABITS

h«uvr:;”‘" speaking these larvae feed in wood in contact with the ground
or those portions of a tree beneath the ground. They require considerable
moisture and are easily affected by drying. One species, Sphenostethus taslet,
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attacks dry, dead, seasoned tops of vartous hardwoods. The larval mines are
large, extensive burmwn rather loosely packed with coarse shredded f{rass.
They are often associated with species of Leptura and eontinue working in the
same dead log or stump until it is completely consumed. Some species are
peeuliar to conifers, others only to hardwoods, and a few Orthosoma diserim-
mately attack either. The genus Prionus has been found only in the roots
of living trees. It burrows extensively through the ground from root to root.

The larvae require from two to four yvears to complete their development.
From the same group of eggs laid by a single female Orthosoma some adults
appeared after two years and others after three years

CHARACTERIZATION OF LARVAE OF THE SUBTAMILY PRIONINALL.

The characters of the Prioninae larvae may be briefly summarized as fol-
lows:

Head transverse, dorsal margins of epicranial halves behind front fused for some distance,
later separating, angulate; tenforial eross-arm lowered in a plane parallel to the h\pn\mmt
(i.e. oceipital foramen apparently divided into an anterior and posterior portion).

Mandibles \deLo-shaped cutiing edge broadly emarginaie, apex produced, acute.

Epistoma produced in two Llldll“lll‘H lobes or a dentate earina over clypeus (except in
Parandra); three epistomal setae on each side; front produced over episioma, deniate or earinate.
Clypeus thick, trapezoidal, as wide at base as epistoma. Labrum broad, ihick, semieireular or
cordate.

Maxillae moveable; eardo distinet; maxillary sclerite full, eushioned; palpifer not disiinet,
small; laeina borne on siipes; ventral mouih-paris attached o hypostoma by litile more than
width of gula.

Antennae sirong, partially retraciile.

Prothorar having presiernum anl epipleurum disiinet; eusicrnum of prothorax partially or
entirely distinet; coxal lobe, large, surrounded by large hypopleurum. Mesothoracie spiracle
protruding somewhat into pmlhma\ Legs short, stout, eonieal.

Epiplewrum of abdonen protuberant only on lasc ihree segmenis; hypopleurum distinet;
coxal lobes large; spiracle in a well defined, ellipiieal region. Dorsal ambulatory ampullae
bearing two transverse impressions; the wmm] one impression.

Ninth abdominal segment lngv extended, never telescoped wiihin the eighili.

KEY TO THE KNOWN GENERA OF THE PRIONINAE

Ipistoma not projecting over the clypeus. Posierior area of the pronotum and the ampullae

DT Be o 2 0000000000 anams oo d SEEEEE G QAo SRL I LIS S SRR S LSS, B R Parandra
Epistoma projeeting over clypeus; froni either dentate or carinate

Neither pronotum nor ampullae asperate.. ... oo 1
1. Pleural dises distinet on two to four abdominal segments. ... ... 0 o oL 2

Pleiral dises distinet on six abdominal segments 7
2. Mandible having cuiting edge eniire. . . . 3

Mandible with upper portion of cutting edge flattened into a siriated plate.......... ..., 6
B HrOnT camnate s SE RN L

Front bearing four aceuminate teeth. Three prominent ocelli. .. ... ... . Sphenostethus
. Tront ]vwdu(’ed in & smooth iransverse carina or noi at all. Anierior area of epipleurum of

prothorax bearing a group of short conieal chitinous spines.  Last joint of palpi very short,
.................... Vallodon and Stenodontes

I'ront produced in a {ransverse dentate carina divided in the middle. Epipleurum of
prothoraxenotvaradh SIIERE. I e )

-

5. Carina of front distineily divided inio four broad lobes; last jomt of ma 1\11111\ pllpl shorter
t]mu second; texture U0, 4B oA clodagsob agat P g boluBi S & o % o ko oo oo . Derobrachus
Cartna not (ll\nll(‘(lV divided into four broad lohes; last joint of maxillary ptllpi longer than
second, eonical; texture smooth.. . ... ... .. 00 . Orthosoma

6. Iront extended in four large, blunt, rounded teeth. Ocelli sear ely Cvisible .. rgates
Front exiended into four flatiened, acuie-edged, dentate teeth.  Ocelli 3 to 4, promi-
TR 256 o adb et ) R E I NP o e S e S N Tragosoma

7. Front projecting over epistoma in a transverse muma, never dentate; (phloum usually of

Prionus

(50 I ES . b o o P e I, TSP R PSS 5 PP S
Homacesthests

Episioma projeciing in four flat, obtuse tubereules. ..o 00 0 -

Note.—In a previous paper the author () has descritied the larvae of the following gencra: Purandra, Mallodon,
Stenodontes, Derobrackus, Orthosoma, Prionus, Erqates, Tragosom1, and Sphenostethus. Several other species have been
reared since and the pupae of some of the preveling found, which are treatel in this paper. They are the larvae and
pipae of flomaestiesis and the pupae of Parandra, Mallodon, Orthosuma, Ergates, Sphenostethus, Tragosom: and Prionns
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HOMAESTHESIS Leconte

Lis genus i o many respeets searcely separable from Prionus by larval characters. The

» antennae, palpi, and general form wre very similar; the only distinetive character-

1 \ e of the short, more convex mandible with the less oblique cutting edges, and the
1 I of the episton, cither as large or larger than the distal.

I rvie, 5o far us known, feed on the roots of grasses and related plants. They burrow

« hrough the ground.

HOMAESTHESIS EMARGINATUS Say
(PL I, fig. 10; PL XII, figs. 10, 11, 12]

Form evhodrieal, slightly tapering posteriorly; integument very finely granulate, shining,
sparsely clothied with femon-yellow hairs.

Head subrectangular, slightly constricted on sides behind gena and somewhat produced at
base behind attachment of dorsal retractor museles; epistoma projecting over elypeus in four
prominent, {lal, obtuse tubereles, the two median approximate; front scarcely projecting in a dull
rounded fransverse earina. Labrum transverse, subtrapezoidal, sparsely haired; mandibles
robust, strongly curved on outer face (when seen from above), basal portion brownish, shining
apical dull black, cutting edge straight, very little obliquely inclined, dorsal angle not strongly
toothed:; antennae three-jointed (as in Prionus), first joint shortest, transverse, second globular,
bearing the minute third.  Ventral mouth-paris rather soft, fleshy, maxillary palpi conieal, two
hasal joints {ransverse, last slightly larger, exlindrical, and bluntly round, about equal to last
labial. Posteondylar earina famnt; subfossal spine acutely conical.

Prothorar quadrangular.  Anterior area of pronotum with transverse band of short hairs,
posterior rugnlose.  Eusternum completely separated from presternum. Legs short, hairy,
tarsus a slender spine.

Abdominal ampullae rather prominently projecting. Pleural dise radially striate, distinet
on first six abdominal segments.  Spiracles rather small, oval, peritreme slightly chitinized.

Pupa: As studied from a larval skin no difference can be seen from Prionus. It is abso-
Iutely unarmed and pupates in an carthen cell, as does Prionus.

Egg: Tlongate ovoid, 5 by 1-5 mm., largest beyond middle opposite micropyle, froma which
it gradually tapers to apex; texture firm, tough, sirongly or finely pitted or honeycombed.

[Described from specimens 1lopk. U'S. 11860;.]

The larva of this species feeds on the roots of grasses, burrowing
through the earth from plant to plant. It oeceasionally does considerable
damage by killing the plots of grass. Adults were colleeted flying, about the
middle of July and the males were attracted by lights. The eggs are laid in
the carth at the base of grass stems, where they hateh in about 30 days. The
larva requires three years to mature, finally pupating in an earthen cell. The
foregoing interesting observations were made by Mr. W. D. Edmonston at
Larkspur, Colo.

ITOMAESTIIESIS sp. (INTEGER LeConte?)!

Distinguished from J1. emarginatus only by the fact that the distal teeth or projections on
the epistoma are quite small and acute and some distance from the median ones, the medial
larger and obtusely rounded; the carina of the projecting front is sharper edged and distinetly
arcuate, and a short carina is present in the region of the ocelli.

Deseribed from specimens Hopk. U. 8. 9906u.]

These specimens were sent in from Nebraska by a correspondent who
stated that the larvae had destroyed a large portion of the corn (Zea mays) in
a field by eating the roots.  The specimens (three) are uniformly distinet from
H. cumarginatus and are therefore deseribed as the other species of that genus.
A specimen has been scen that was colleeted in the tuber of a sweet potato
(Ipomola batatas) by F. C. Pratt.

KIY TO DESCRIBED PUPAE OF PRIONINAE

Margin of pronotum entire; two acute caudal cerci.............ovouuvve..... L=t Parandra
Margin of pronotum denticulate, serrate, ete.
Anterior margin of third, fourth, fifth and sixth abdominal terga bearing two distinct carinae.

1 Described as F sp.



IR CETtadfcarel. . ... L T e Mallodon?
Two caudal cerci present.
Margin of abdominal carinac entire. ... ... . Orthosoma*
Margin of abdominal earinae dentate.
Cerei obtusely conieal, tuberculiform........... .. . o oo Ergatest
(CcrcifacuiRlyAeom cal B s b -« - Sphenostethus!

Anterior margin of third, fourth, fifth and sixth abdominal torgft boarm;. no carinae.
Body armed with small chitinous spines; two caudal cerci. Tragosoma
Body glabrous; nocerci......... .. .. . ceeeoeo.. [ Prionus
| Homaesthesis

PARANDRA BRUNNEA Fabricius
[PL. XXVI, fig. 4]

Pupa: Form similar to that of adult; head glabrous, pronotum armed with scattered,
minute conieal spines on lateral borders and posterior margin; several groups of smaller ones on
mesonotum and metanotum; each abdoniinal tergum armed with similar recurved spines, which
are more numerous posteriorly; the epipleurum also, which is slightly protuberant, beannz a
group; last tergum bearing two stout acuminate spines widely \F'p:ll‘al_b'tl at base, extending
poﬂtormrly and laterally.

Egg: Elongate, cylindrical, 1-5 mm. by 0-3 mm.; widest at middle, tapering slightly to
both ends, which are bluntly rounded; bearing a rather large micropyle at the larger end;
texture smooth, no trace of sculpturing.

The larva was first deseribed by Osten-Sacken (22).

TRAGOSOMA HARRISII LeConte

Pupa: Form similar to that of adult; head and thoraeic segments glabrous; abdominal terga
bearing numerous acute, conical, chitinous points, the centrat median ones larger, on first tergum
fewer and smaller, inereasing pmtm ior lv, epipleurum of all but first three bmrmg a group of
short conical spines; ninth tergum armed with two acutely conical, widely separated, chitinous
processes. No carina present on abdominal tergum.

SPIIENOSTETHUS TASLEI Buquet,

Pupa: Torm similar to that of adult; head and thoracic segments bearing a few scattered,
minute, chitinous points; abdominal terga bearing a transverse row of acutely triangular, flattened
points, more numerous and sirongly chitinized on posterior segments; earina on abdominal
terga finely ecrenulate or dentate; epipleurum beset with several points imilar to tergal; ninth
tergum with two diverging, aoutoly conieal, chitinous processes or cerci.

PRIONUS IMBRICORNIS Linnaeus

Pupa: Torm as of adult; body entirely glabrous, devoid of any chitinons spines or points;
abdominal terga very finely wrinkled and (plpiomum strongly so; ninth abdominal tergum
bearing two small, globular, fleshy protuberances.

The pupac of this genus are remarkable in that they are entirely devoid of
any chitinous markings, so characteristic of other pupae in the family. This
may have some correlation with their habit of transforming in an earthen cocoon.
From the two species which have been studied it is impossible to draw specifie
differences.

PRIONUS CALIFORNICUS Motschulsky
[Pl. XXXV, fig. 2]

Pupa: The pupa of this species cannot be distinguished from P. imbricornis. Tt is likewise
totally glabrous and devoid of any spines.

The deseribed specimens were colleeted at Missoula, Montana, by Josef
Brunner. The larvae feed on the roots of Amelanchier and Rhus, often killing
the plants.

1 For description see Craighead (6).
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Subfamily ASEMINAE

( idering the typical genera included in Le( ‘onte’s group Asemi, the
larvae form a sharply defined series; but with the consideration of Tetropium,
1¢ must be meluded and the less closely related (by larval characters)

genus 0 u Through this last genus is indieated the transition to the Cleram-
byeinae. from which subfamily it ean be separated by only one character. As

whole the Aseminae present at the same time strong affinities to the Lepturinae
and through ltimia show a well-graduated transition to that subfamily. In
fact the Neeydalini could be as well placed with the Aseminae as in the true
Lepturinae.

The present consideration is based on the following genera: Asemum,
Criocephalus, Nothorhina, Spondylis, Tetropium, Atimia, Paratimia, and
Opsimus.

GENERAL HABITS

All species of the Aseminae, so far as known, are confined to the coniferous
trees.  With several exeeptions, they have very similar habits and on this basis
can be divided into two groups which coineide more or less elosely with those
based on the larval characteristics. The species of Asemum, Criocephalus, and
Nothorhina ean be said to be wood borers mining under the bark but a very
short time: in A semum moestum entering only the sapwood, but in other species
the deep heartwood.  Pupation normally takes place in the wood.  The larval
mines are closely packed with mixed granular and fibrous frass. Species of the
genera Tetropium and Atimia ave strietly bark feeders, spending the whole
larval stage between the bark and wood. Pupation oeeurs in the outer sapwood
or hark. Their mines also are tightly packed with frass which, however, is
more granular than in the case of related forms. Opsimus is more strictly &
sapwood feeder, but a short part of the larval period 1s spent between the bark
and wood.  Paratimia has the peculiar hahit of mining in dry, scasoned pine
cones (Pinus).

A rather large amount of moisture is requisite to all species, except prob-
ably Paratimia. ‘T'rees which have practically dried out are never attacked.
This is especially true of Atimia, which attacks the eedars on which the bark
dries quickly.  Many of the species feed only in the stumps and portions close
to the ground.  An upright tree is seldom attacked, except at the base, but if
felled the whole trunk is liable to injury.

~ The oviposition of those species in which it has been observed (Asemum,
Crivcephalus and Atimia), is accomplished by merely inserting the egg in deep
crevices of the bark. 7

Two species of Tetropium are of economic importanee, as they attack living
or weakened trees under favourable circumstances.  Great numbers of Tsuga,
Lariv, and Abies have been reported killed hy these insects.

Paratim ia, Atimia, and Opsimus pupate in the fall, over-wintering as adults.
All other species transform in the spring.

CHIARACTERIZATION OF LARVAE OF THI SUBFAMILY ASEMINAE
The characters of the Aseminae may be summarized as follows:

_W”_‘[“" l”l’"‘f“"[‘:“l‘_'*‘vl“-‘;]":'.ftlzu'lﬁl)l' margins of epieranial halves behind front fused almost to base,

= e LI, 1‘1“\\-}111_11‘1nlel'.n:11 in a plane at right angles with hypostoma (i.e.,
ramen not apparently divided into an anterior and a posterior portion).

cuneate from side, cutting edge broadly emarginate, having the dorsal angle

1/
1

o I v flattened fexcept in Opsimus), apex produced acute.
Al EpRes bt I\"":‘l""',” over clypeus, five to many epistomal setae. Clypeus trapezoidal,
T ween the dorsal condyles of the mandible. Labrum transverse, semicireular or
Maxillae movable; e ey ’ . .
: able; ecardo visible; maxillary artie S S
attached to bypostoma. for nen xillary articulating lobe full; ventral mouth-parts

its entire breadth; palpifer large, distinet, bearing lacinia.

Antennae frail, short, very ractile,
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Eusternum of prothorax distinet, triangular; presternum and epipleurum fused; coxal lobe
small, opposite sternellum. Mesothoraeic spiracle not protruding into prothorax. Legs mod-
erate in size, slender. .

Abdominal ampullae with two lateral impressions on ecaeh side; regions bearing spiracle
distinetly defined, elliptical; hypopleurum large; coxal lobe small; epipleurum protuberant only
on seventh, eighth and ninth abdominal segments; pleural dise never present.

KEY TO THE GENERA AND SPECIES OF ASEMINAE

Labrum as long or longer than wide; dorsal angle of mandibles flattened into a triangular

Labrum wider than long, transverse, dorsal angle of mandibles simply rounded. ... . ... . 2
1. Asperities of pronotum' eoarse; eaudal spines acutely conical, nearly contignous at base,
usually slightly ineurved. ... . 00 Criecephalus
Asperities or pronotum finer; caudal spines either bluntly conical, contiguous at base, or
separate and shortly tubereulate. ... . ... . o L e { semum
Caudal spines broadly eonical, suddenly acute at apex..................... A. moestum
Candal spines separated, blunt tubereles ... ... . .. L A. nitidum
Asperities of pronotum finer; eaudal spines flatly triangular, eoncave from
behind. . ... oo o0 . R eI o i
Asperities of pronotum finer; mandibles near tip abruptly notehed at right angle to inner
edge; caudal spines short, blunt, widely separate... ... ... ...... .. _...... . .Spondylis

2. Cutting edge of mandibles obliquely emarginate; laeinia normal; two caudal spines.
Caudal spines approximate; ampullae dull, eovered with velvety pubeseenee. . Tefropinm

Caudal spines fused, bifureate at tip.............. .. .............. T. cinnamopterum .
Caudal spines separated, blunt tubereles.
Gena beset with dense bristles. . ... ... ... T velutinum

Gena essentially glabrous. ... ... ... . T. abietis.
Caudal spines separated more than twice their length, incurved; ampullae glabrous,

shining, decply bilobed; pronotum posteriorly finely velvety pubescent........ Atimia
Caudal spines straight, separated more than twice their height; ampullae not bilobed;
pronotum glabrous ... ... Paratimia

Cutting edge of mandibles rounded, gouge-like; laeinia lanceolate; no caudal spines.Opsimus

ASEMUM Esehschotz, CRIOCEPITALUS Mulsant,
and NOTHORIINA Redtenbacker

The species of Asemum, Criocephalus, and Nothorhina eannot be separated
generically as larvae.  Without exception every character found either varies
within the genus or is of only relative value and ean be reeognized only in the
species.  Their similarity when a large series is studied is very striking. The
best character of specific value is the shape and position of the caundal spines.
In general it may be said that Criocephalus and Nothorhina are more robust
and more densely haired. The asperities on the posterior area of the prothorax
are much coarser and darker in colour and the glabrous spots more numerous
in Criocephalus. The species may be colleetively recognized as follows:

Head rather salient; labrum cordate, longer than wide; no ocelli; genal bristles long and
dense; mandibles having ventral apical angle sharply acute and dorsal angle of eutting edge
flattened into a triangular, more or less striated plate; gula longer than wide.  Pronotum poster-
iorly very finely asperate or velured, as also the ampullae, but much less so.

ASEMUM MOESTUM IHaldeman
[Pls. VI, fig. 8,/ 12; XXV, fig. 1, 2

Form rather robust, anteriorly slightly depressed, posteriorly slightly eompressed; integument
thin, shining, sparsely covered with fine brownish pubescenee. B )

Head depressed, widest behind middle; mouth-frame strongly ehitinized; epistoma roundly
declivous, slightly eurved. Labrum eordate, widest triangular from side, dorsal plate feebly
striate. Antennae three-jointed, second and third joints equal; antennal ring open behind;
ocelli absent; genal setae rather dense, reddish brown.  Hypostomal plates large, trapezoidal,
anterior margin thick, distinet and broadly curved; gula longer than wide, sutures concave.
Ventral mouth-parts fleshy; joints of maxillary palpi gradually shorter, basal largest, lasi lubial
joint equal to last maxillary; laeinia very slender, cylindrieal; mentum wider than long.

Prothorax trapezoidal, widest in front; a chitinized light oehraceous band aeross anterior
margin of protergum, widening laterally, and two triangular plates on epipleurum; pronofum

. 1 These asperites on the pronotum in Asemum mocstum and A. atrum are individually distinguishable as fine points
with a Zeiss 4 eyepiece and Ao objectiv hile in A. nitidum they cannot be so separated but blend together. 1n Crioce-
phalus they are distinguishable with a 20X hand lens; in Nothoirna they are similar to . nitidum.
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( hining, posteriorly very finely asperate and beset with a few setae; euster-
| perate and setose; sternellum finely asperate, glabrous.  Mesosternum,
fincly asperate.  Legs of tlivee distinet joints, the basal shortest; tarsus

TRETY
1 bearig aupullae on seven segments, these very finely asperate, impressed by a

1 lo il furrow.  Epiplenrum shining and sparsely hairy; protuberant on last three
tuberele broadly oval, bearing about five setac. ~ Spiracles broadly oval, chitinous
Caudal spines contiguous at base, large conieal, then suddenly acute at apex.  Anus

runtmed

oo Form as in adult. Pronotum anteriorly bearing a few minute chitinous points;
esonotomanetanotum, and first abdominal segment unarmed; abdominal terga bearing two
groups of chitinous points in a transverse row; caudal segment armed with two slender, acute,
menrved spines.

The larva of this speeies breeds in Picea, Lariz and Abies throughout
eastern and eentral North America. It attacks dead trees, preferably shortly
after their death. The mines are constructed under the bark for a short dis-
tance, then into the sapwood. rarely penetrating more deeply. The pupal cell
is either made in the bark proper or in a long cell in the sapwood parallel to the
grain.  The life eycle is eompleted in one or often two years.

Packard (23) has deseribed A semum moestum, but evidently he has econfused
this larva with that of some other species. The description indicates a
species of Neoelytus.

ASEMUM ATRUM Eschscholtz
[PL VI, fig. 1]

Some typical forms from the Pacific Slope ean be recognized by the gradually conieal, acute
caudal spines, but all intermediate grades are found between these and the true moestum.

[Deseribed from specimen Hopk. U. 8. 11065b.]

Habits similar to A. moestum, of whieh it is supposedly the western form,
occurring throughout the Sierra and Roeky Mountain regions of North America.
It has been found in Pieca.

ASEMUM NITIDUM LeConte
[Pls. II, III, VIII]

Distinguished from -A. moestum by the larger size of matured larvae, the finer asperities on
the prothorax and ampuilae, and the longer genal setae. The caudal spines consist of two very
short, blunt tubercles separated a distance equal to about twice their height.

[Deseribed from specimens Hopk. UK. 9014a.]

Pupa: Distinguished from that of A.moestum by the coarser points on the pronotum, as
well as on the metanotum.  All abdominal segments bearing much ecoarser chitinous points,
closely and irregularly disposed. Caudal spines nearly eontiguous at tip.

. The larva of this species has been colleeted from Abies, Pseudotsuga, and

Pinus. It is more of a heartwood borer than A. moestum. The adult flies
from May to July in the Pacific Coast region. Observations by Dr. A. D.
Hopkins and Messrs. H. E. Burke and B. T. Harvey.

CRIOCEPHALUS Mulsant

- From a series of several hundred specimens two speeies can be distinguished
y ttlw larvae, both of which have been reared. One is eastern, the other
western
CRIOCEPIIALUS PRODUCTUS LeConte
(Pls. TI, 1II, VI, XXIII, XXV]

oy ]]]“‘:":t‘[ r;“l‘”“J_‘l"“':”]’(’(% for A.moestum, but readily distinguished by the mueh coarser

BTk ol 4:[‘141"'{-“:“%‘?: .Luﬂnl the numerous interspaced glabrous spots. Mandibles robust,

W0t arnic L \‘er’l‘}l ’\'5' strongly striate; genal bristles more dense; asperities of ampullae

BNl incurvod i inuce Ol the prothorax of 4. moestum. Caudal spines acutely conical

b 1)‘5‘7}/‘”. 13“ 15\}‘]1 '|'ll!\‘<'rl\tr;\\ ard cach other).  Form more robust and densely pubescent.
: Rescmbles tha )

o R nMJ;11|(1;1w;r';>y,\h(]'if.d"m except that the prothorax is sparsely and regularly

[Deseribed from specimens Hopk. U.S. 11076a! and 9528.]



33

This species, oceurring throughout the Roeky Mountains and the Pacific
Coast regions attacks dying and dead species of Pinus, Abies, and Pseudotsuga.
It is strictly more primary in its attack than Asemum, being often found mining
under the bark of trees infested by Dendroctonus long before the leaves begin
to fade. The larva is more of a heartwood feeder, probably living in this stage
at least two years. The mines are tightly packed with fibrous frass. The adults
have been colleeted from June to August.

CRIOCEPHALUS OBSOLETUS Randall

This species averages smaller in size than in . productus, the asperities are finer, and the
pubeseence mueh finer and yellowish white instead of reddish brown as in €. productus. The
chitinized portion of the proalar area is nearly glabrous. The eaudal spines are on a common
base and slightly compressed.

[Deseribed from speeimens Hopk. U. 8. 9733 and 11874¢.]

The larva mines in the stumps of eastern speecies of Pinus, near the surface
of the ground and down into the roots. The work is similar to that of €. pro-
ductus.  The adults appear during June and July. Observations by W. F.
Fiske and the author.

CRIOCEPHALUS MONTANUS LeConte

Specimens e distinguished from those of C. obsoletus.
Speeimens cannot he dist hed f tl f C. obsolet
It has been reared from Pinus ponderosa.

NOTIHORHINA ASPERA LeConte
[PL. VI, Fig. 10]

Form and pubescenee as in Criocephalus productus. Caudal spines sharply triangular, flat,
concave posteriorly, situated on a common projecting base. Ipistoma abruptly deelivous; second
antennal joint longer than third; mandibles more robust, dorsal plate strongly striate. Asperities
of pronotum and ampullae similar in texture to those of A. moestum. Plenral tuberele rather
densely hairy.

[Described from speeimens Hopk. U. 8. 12674a.]

This larva has been found only in dead heartwood of Pseuwdotsuga, in Rocky
Mountain and Pacific Coast regions. The galleries are tightly packed with
fibrous frass. Adults fly from July to September. The larva 1s deseribed
from specimens collected in Colorado by Mr. A. B. Champlain.

SPONDYLIS Fabricius
[Pls. I, IIT, VI]

The writer has not seen any speeimens of this genus, but places it here
following Perris.  Perris’s deseription is utilized and from it the characters are
taken as given in his table in “Tarves des Coleopteres.”  Judging from the
remarkable similarity between Ituropean species of Tetropihim. Asemum, and
Criocephalus which the author has ecompared with our American forms, the
characters given here will hold for Spondylis upiformis. The figures are from
Perris.

The adults of our species have been collected from dead logs of Pinus in
the western United States and British Columbia. It flies from May to July.

TETROPIUM Kirby

Form rather short; robust; pubescenee fine and short. Head less salient, depressed; labrum
transverse; mandibles short, robust, apex blunt, dorsal angle of eutting edge rounded or bluntly
toothed, not flattened; last joint of maxillary palpi sharply eonical; gula very short, transverse.
Pronotum posteriorly very fincly asperate or rather velvety pubescent, ampullae also velured.
Caudal spines either short, blunt, and approximate or projeeting and bifureate at tip.
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TETROPIUM CINNAMOPTERUM Kirby
[Pls. 11, V1]

F fender, eylindrieal, closely clothed with fine yellowish-white pubescence
1 recogntzed by the fact that the eaudal spines are connate conical to apex, then suddenly
tain 1abrum densely hairy in front; genal bristles short, fine, dense; hypostoma deeply
! Velvely pubescence on posterior prothorax and ampullae light, castaneous, extremely
fir Spiracles orbicular, large. i
r Form as in adull. Pronotum sparsely beset with chitinons-tipped papillae; meson-
ot and metanotum glabrous; abdominal terga beset with a p(_)sferi()r band of chitin-
ous-tipped papillae; caudal segment bearing two very slender, acute, widely separated, ineurved
Spines

Deseribed from specimen Hopk. U.S. 973:4.]

The larvae feed only in dead trees.  They have been colleeted from Abies
balsamea, Pinus, and Picea. The mines are constructed entirely under the bark
until the short pupal cell is made in the outer sapwood or bark. Its range
extends through the eastern and northwestern North Ameriea. Adults have
been colleeted from June to September.

TETROPIUM VELUTINUM LeConte
[PL. VI, XIV, XXIIJ

Porm more robust than 7. cinmamopterion: (epistoma more abruptly declivous; labrum
entirely covered with hairs.  Pronotum and ampullae more darkly thongh less densely velured.
Candal spines minute chitinous tubereles separated little more than their length.

Pupa: From the specimens studied this pupa ean not be distinguished from that of cinnam-
oplerum.

[Deseribed from specimens Hopk. U. 8. 11908 and 12628.]

This insect 1s of considerable economie importance, causing the death of
Tsuga heterophylla and Larie throughout the Rocky Mountains and the Pacifie
Coast region. 1t has also been found in Pseudotsuga and Pinus. The larvae
mine between the hark and wood, entering their pupal cells constructed in the
outer sapwood or bark late in the summer.  The adults fly from May to August.
Webb deseribes the work of this inseet.

TETROPIUM ABIETIS Fall
[PL 1IL, VIII]

Distinguizhed from 7. eelutiniem by the almost total absence of genal bristles and the shining
elabrous spot on the eenter of the labrum. The form is slightly more robust.
_ Pupa: Lasily recognized by the absence of papillae on the pronotum and the coarse, very
chitinous ones of the dorsal abdominal segements.
[Deseribed from speeimens Hopk. U, s, 10897¢.]

This Tetropium is also of economic importance, killing species of Abies at
high eclevations throughout the Pacific Coast region. Tts habits are similar to
those of velutinum, and it is probably offen confounded with that species. It
rarely pupates in the sapwood, but usually in the inner bark. The adults fly
from April to August.

ATIMIA Haldeman

Hcad not very salient, depressed, widest slightly behind middle; labrum transverse, fleshy;
mandibles more slender than those of Tetropium, apical and dorsal portions of cutting edge round-
ed, Jatter shightly toothed; genal setae very long and slender; one pair of ocelli. Pronotum very
finely velured behind exeept for an irregular eentral area.  Ampullae glabrous, shining, fourth,

fifth and sixth deeply bilobed, giving abdomen a four sided form. Caudal spines short, acute,
i ved, separated more than twice their length.

ATIMIA DORSALIS LeConte
[Pls. I1I, VI, VII, XXIII, XXV]

Form elongate, semi-robust, anteriorly sli 5 5 8 : s
ate, semi-robust, ante y slightly depressed; integument thin, shining, ver
sparsely elothed with short whitish pubownn(‘g. . ' “ i
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Head depressed; oeelli sometimes nearly obsolete; epistoma thin, curved; hypostoma
transverse; gula very short; ventral mouth-parts fleshy, palpal joints subequal.

Prothorax about twice as wide as long, with an anterior, dorsal, transverse, light 1)r'hr'mooua
band divided into four plates extending aeross protergum; pronotum amormrly \hmmg, posteriorly
ly very finely velvety pubescent exeept for central area lplﬂ)l’\(‘(‘n(‘f‘ sometimes nearly obsolete):
eusternum having a narrow, transverse, posterior band of velvety pubeseence. Mesonotum and
metanotum extremely finely velured.

Abdomen shining; ampullae rarely at all pubeseent, fourth, fifih and sixth dec ply bilobed,
these lobes tending to be tubereulate. Spiracles small, middle abdominal ones orbieular. ( “audal
spines two, widely separated.

[Deseribed from specimens Hopk. U. S, 4240g.]

The species of Atimia are found only in the Cupressae.  The larvae of this
species mine under the bark of recently dead trees, pupating and transforming
to adults in the late summer, bhut not emerging until spring. A. dorsalis has
been reared from Cupressus, Juniperus, and Libocedrus through the Pacific
Coast region. Observations by Messrs. H. . Burke and J. M. Miller.

ATIMIA CONFUSA Say

This speeies ean only be distinguished from A. dorsalis by the more slender form and by its
different distribution.

Pupa: Yorm, as in aduli. Beset with short, sdff hairs as follows: Several groups of three on
front of head; finer ones around perimeter of pronotum; two groups on mesonotum and metan-
otum; a transverse row on cach abdominal tergum, denser on second and third. Caudal spines
reflexed.

|Deseribed from -pecimens Hopk. U, 8, 9183 and 11820.]

This larva has been taken in Juniperus, Thuja, and Chamaccyparis.  Two
broods of adults occur each year: one in early spring and the other in early fall.
From eggs laid by the spring brood some adults appear in the early fall, some
larvae over winter and transformto adults for the early spring flight, and some-
times a few larvae live until the following fall before they transform. The fall
brood shows the same irregularity of development.

PARATIMIA CONICOLA Fisher
[PL VI, XL]

Form semi-robust, anteriorly depressed; integument firm, shining, very sparsely covered with
short whitish pubescence.

Very closely resembling Atimia, from which it is distinguished by the absence of any veluring
on prothnra\( orbody. Pronotum trapomulql widest behind, smootlr, glabrous, ~hmm" .\mpulla.e
prominent, projecting, shining, not bilobed, marked by a transverse furrow. Caudal spines
separated about three times their height, very attenuately acute, straight, projecting dorsally .

[Deseribed from specimens Hopk. U. 8. 108564,

The peculiar habits of this species were discovered by NMessrs. J. M.
Miller and P. D. Sergent. The larva feeds in the dry, dead cones of
Pinus attenuata, boring through pith scales and seeds.  Adults were found in
the pupal cells in October.  Colleeted at Waldo, Oregon.

OPSIMUS Thomson

This genus forms a distinet transition between the Aseminae and the Cerambyeinne. The
ventral mouthparts are fused to the whole width of the hypostomal plates; the elypeus extends
out narrowly to the dorsal condyles as in the Aseminae, but is much shorter. The lacinia is
borne on the palpifer, which is large and also bears the ps xlpi as in the Aseminae, The mandibles
have the gouge—ﬂhaped cutting edge typieal of the Cerambycinae. The eusternum is iriangular
and distinet.

OPSIMUS QUADRILINEATUS Mannerheim

[Pl TT1, VITI)

Form subquadrate, elongate, slightly tapering; integument thin, white, shining; sparsely

“covered with fine lemon-yellow hair.

Head transverse, gradually widening behind, narrowest in front, exposed surface brown,
chitinized exeepting hypostoma; elypeus and labrum thin, latter twiee as wide as long; mandibles
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hining: anteunae very short, retractile, conieal, first and second joints broad,

r extrenity a longer third and a shorter supplementary joint; ocelli one, white,

¢ suching antennae: gena very hairy. Ventral mouth-parts fused to entire width of

| maxillary palpi two-jointed, last slender, twice as long as second, equal to last
hin, lnccolate, hairy, fringed on inner marging ligula small, orbicular; gula not

lghtly depressed;  pronotum rectangular, posteriorly dull, finely granulate,
v hairy: lateral sutures complete, no median suture, eustermnn trinngular, dull; stern-

ellar fold not distinet.  Legless.
{ o dull, not definitely marked, the first three pairs flat, the fourth, fifth and sixth
projecting and somewhat bilobed as in Atinia. Spiracles distinet, chitinous-rimmed, thoracie

oval, ahdominal orbicular. o
Deseribed fron specimens Hopk, U.S. 11043a.]

This larva bores in sound, recently dead, or dying branches of Picea, Abies
and Tsuga, and old fire-scars.  The mines are extended principally in the sap-
wood, where pupation occurs in the fall of the year. The insect overwinters as
an adult, flving from April to May. It oeeurs in Oregon, Washington, British
C'olumbia and bordering regions.

Subfamily CERAMBYCINAE

The larvae of the Cerambycinae as here considered form a sharply defined
group. Most systematists include in this group the Aseminae and Lep-
turinae, cach of which has been treated here as of subfamily rank. Including
such groups it would be necessary (by larval charaeters) to treat all other
cerambyeids exeepting the Lamiinae as belonging in one subfamily.

They are most readily recognized by the short mandible having a rounded,
gouge-like cutting edge and the small elypeus not filling the space between the
dorsal articulations of the mandibles. They usually have fairly-well developed
legs, but in some genera and species these are lacking, The larvae are quite
hairy or pubescent. This is a large subfamily showing many variations in
biologieal and anatomical structures.

The characters of the Cerambyeinae may be briefly summarized as follows:

CIIARACTERIZATION OF LARVAE OF THE SUBFAMILY CERAMBYCINAE

Head transverse; dorsal margins of epieranial halves behind front fused for some distance,
later separating, angulate; tentorial eross-arm lowered in a plane parallel to hypostoma (i.e.,
oecipital foramen apparently divided into an anterior and a posterior portion).

]J['mlrhlwlr short, trapezoidal, cutting edge gougelike, never having apex or dorsal angle
produced.

pistoma not produced over elypeus, two setae on each side; elypeus narrow, not as wide at
Luse as epistoma; labrum small, usually more or less cireular.

Varillae moveable; eardo distinet; maxillary sclerite full; ventral mouth-parts attaehed
to hypostoraa by little more than width of gula; palpifer small; lacinia borne on stipes.

Antennae quite salient, rarely entirely retractile.

Prothorar having presternum and epipleurum often fused, sometimes distinctly separated;
eusternum rarely distinet; coxae small, opposite sternellum. Postnotal fold usually present.
Mesothoracie spiracle not protruding into prothorax. Legs either wanting or developed.

Abdomen having an elliptical region surrounding the spiraele, protruding and well defined;
‘epipleurum protuberant only on last three segments; pleural discs present; hypoplenrum
arge; coxal lobe small.

ARTIFICIAL KEY TO THE GENERA OR TRIBES OF THE CERAMBYCINAE

One or no ocelli.
Two ocelli. ...
Three ocelli

Gena not shouldered.........
Gena more or less shouldered, enclosing ocellus
1. Postnotal fold behind prothorax absent;
Postnotal fold present; antennae salient.

2. Genal sctac present, usually dense, long, sti
Genal setae absent, or sparse fine hairs
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3. Pleural dises, large, cireular, finely granulate. ............ .. ... . ....... ... ........
Pleural dises indistinet ... o......ooooenn
4. Legs short, ampullae broad, flat; form contraeted. - Calliiding
Legs slender, ampullae projecting, form elongate.. .. ..... Elaphidion subpube scens and allies
5. Genal setae very short and dense........... .. IR o ofoaao o 0 oo o @b o ol & Callichroma
Genal setae very long, curved, . ... ... ... .. . .. . P 1
6. Last joint of maxillary palpi longer than second. ... ... .. ... .. .. ... 7
Last joint of maxillary palpi not longer than second. .. . .. Elaphidion subpubescens and dllmi
7. Hypopleurum of abdominal segments laterally protuberant; skin between several middle
ventral ampullae distinetly rugulose... ... ... ... .............. Curius and Fuderces
Hypopleurum normal or ventrally protuberant with ampullae; ampullae usually strongly
bilobed; skin between segments not rugulose. . ... ... Molorching
8. Pleural dlszs distinet, eireular, either having a deep pore or finely granulate. 9

Pleural dises mdez‘t femur plus tibia shorter than maxillary palpi. ... ..............
9. Yellowish presternal pLJ.tF‘\ of prothorax distinet :
Presternal plates absent... ... . -
10. Prosternum never more than twice as wide as ventro-lateral
FRIIEES) 6"c (00 5 0 0 02068 - 0o aBlo BEEEB BB 000060 88068 0B ohome 8 66 - 8ot A oo 0000 aab Calidiing
Prosternum more than twice as wide as long (i between notchlike ventro-lateral
sutures. xS
11. Prothorax s h ssed; ampullae flat; form not elongate. . i
Prothorax quadrate; ampulhe btmngly pmtnhpmnl ; form elongate. Lluphztlzrm M(’![mb( scens
and allies
...... Smodicum

12. Eusternum distinet, triangular, shining.
Eusternum not distinet

13. Pronotum not striate or, if so, having the median suture deepl; Clyting
Pronotum striate, no median suture. ... ... .. ... 14
14. Pronotum about twice as wide as long; last joint of maxillary palpi longer than
SBCONA . e e e e e Lrnaglypti
Pronotum but little wider than long; last joint of maxillary palpi not longer than
SR & 5 oo aoag00660 00 BEDEEAS 808G AN o d S 88856500 AE AR B oo o 6600 S o Tylonotus
15. Yellowish presternal plates of prothorax present...... .. Stenaspini
Yellowish presternal plates of prothorax absent. ... I R . B W 5
16. Metanotum having x-shaped impressions. .. ..... “Phoracanthini
Metanotum having a single transverse impression el A 17
17. Pleural dises finely granulated, or a deep pore...... ... P e e IS
Pleural dises indistinct, obstructed by a tubercle...... ... ..o oo oo oL 19

18. Prosternum between noteh-like ventro-lateral \ulmr's not twice as wide as long . Callidiini.
Pr uste-rnluu between noteh-like ventro-lateral sutures more than twice as wide as

................................................................. Ilrlun.\pzm
19 Both ventro-lateral and median dorsal suture of pronotum impressed.................. 20
Neither ventro-lateral nor median dorsal suture of prothorax impressed. . . - Anaglypti
20. Metanotum with a single transverse suture................ e T N — Eburiint
Metanotum with x-shaped sutures......... . ... .. o 0 Phoracanthini

11
Postnotal fold (behind prothorax) absent; antennae mniyal e R Haplidus
Postnotal fold (behind prothorax) present; antennae salient. ... Ly O L Rl
1. Metanotum having x-shaped sutures... ... ... .. .. .. i Phoracanthing
Metanotum having a single transverse suture. B B
. Pleural dises finely granulate.................. .. PO m . S oo 3
Pleural dises indistincet, obstrueted by « tuberele... Cyllenes lmn-l\)
3. Ventro-lateral sutures of prothorax absent. ........... oo Thidiions
Ventro-lateral sutures distinet, widely diverging anterior 1\ Rhopalophora

111
Ocelli sharply defined; median suture of pronotum impressed. ... .. . ]lr//oh upu bajulus
Oeelli often indistinet, or fused; median suture of pronofum not unplo\wvl e Cyllenes

SMODICUM Haldeman

Most writers, in discussing the adult of this genus, agree that it is an
aberrant form and place it at the beginning of the Cerambyeinae.  The larva
is likewise perplexing, not from any poou]mutw\ of strueture but beeause of a
striking absence of any definite characters which might give a clue to its rela-
tionship. It is typically a cerambyeine, but in some respeets suggests a
prionine. The rather distinet triangular eusternum suggests the Aﬁmninzlo,
and allied forms. On the strength of this single character and the opinion of
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he adult systematists it is retained here. The correlation in form between
ae and adults so often seen in the Cerambycidae does not hold in this speecies.
The depressed adult suggests a bark-feeder, while the larva is eylindrieal and
mines in solid wood.
SMODICUM CUCUJIFORME Say

[PL. XVII]

Form eyvlindrical, slender, slightly tapering; integument thin, white, and shining, sparsely
covered with very fine white hair.

Head suborbicular, a sudden constriction at base, rather abruptly broad in front; mouth
franie white, never cornecous; elypeus and labrum small, fleshy, later transverse; mandible short,
basal half light, distal piceous, having a groove on outer face; antennae fleshy, first and second
joints subequal, short, about as long as thick; one small black ocellus contiguous to base of
antennae.  Ventral mouth-parts white, fleshy; last joint of maxillary palpi one and one-half times
the length of second; lobe of palpifer minute.  Gula narrow, sides slightly eoneave.

Phothorar quadrate, tergal plates dull lemon-coloured; pronotum square, posterior area
shining, finely, irregularly striate, median suture not impressed. Sternum finely hairy;
custernum distinet, triangular, glabrous; poststernellar fold not distinet at extremities, fused
into epipleurn; ventro-lateral suture not impressed.  Mesonotum and metanotum not distinetly
impressed by sutures.  Legs minute, three-jointed, shorter than maxillary palpi.

Abdomen: Ampullae prominent, small, shining alutaceous; inter-segmental skin long, am-
pullae widely separated.  Pleural dises distinet on three segments, not distinetly granulate.
Spiracles minute, orbicular, peritreme thin.

[Deseribed from speennens Hopk. U.S. 9791 ]

This larva is a typical heartwood borer in very old dry and scasoned wood
of Quercus and Hieoria.  Its work is often found under old fire-sears on oaks,
where the larvae hore in conneetion with Eburia quadrigeminata, completely
honeycombing the heartwood. The mines are tightly packed with granular
frass.  The larva sometimes attacks seasoned products. The adult flies in
June and July throughout the eastern United States. Hopkins records the
adults under bark of Fagus, Ulmus and Gleditsia in West Virginia. Observa-
tions by A. B. Champlain and the author.

Tribes OEMINI and METIHINI

The following five genera, Oeme, Haplidus, Dysphaga, Methia, and
Idoemea, undoubtedly show elose affinities and lere are grouped together. This
does not mean that they are to be considered as one tribe, but as only a few of
the larvae in these groups of adults have been studied and two of the genera
have not been rearved (Haplidus and Methia), they are so grouped for the present.
Oeme and Dysphaga each show characters of distinet tribal value. The species
of ()lr me show important affinities to the Aseminae and are considered as related
to them.

_They may be recognized by the slender form and depressed prothorax; antennae short and
conieal, retractile; antennal ring biseeted by rather distinet frontal sutures (in Oeme); genal
setae usually dense; sternumn broad and  not very long; ventro-lateral sutures obliquely
mpressed, diverging anteriorly; eusternum often faintly indicated by sutures; prosternellar
fold strongly fused into epipleurum at extremities; no median pronotal suture; fold behind pro-
notum wanting; mesonotum and metanotum each with a transverse suture; legs very short,
conical, three or four jointed; pleural dises a deep pore (in Oeme), or indistinct.

The following key will separate the described genera:

KLY TO THE GENERA OF OLMINI AND METHINI

Head not bearing a short carina behind ventral articulation of mandible.
Articulation of submentum to gula sunken below anterior edge of hypostoma.
Genal setae dense, conspicuous. .. .. .. ..oooii it T Oeme
Genal setae very few, in two small groups
Articulation in line with edge of hypostoma. . ... .. ... ... . .. ' 0
Head bearing a short carina behind ventral articulation of mandible.
Process of palpifer indistinet . .......................... S Dysphaga
Process of palpifer large, bearing long, reeurved Setie. . . .. ..o vovoossnns. L L Methia
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OEME Newman

The species of Ocme are very similar by larval eharacters. They ean ve recognized as follows.
Head subtriangular, widest behind; antennae short, eonieal, retraetile; one ocellus; genal
bristles dense; submentum deeply and suddenly sunken helow anterior margin of hypostomal
plates and fused with fleshy gula; prothorax depressed, transverse; no median suture on pro-
notum; postnotal fold absent; ventro-lateral sutures oblique, widely diverging anteriorly;
sternellar fold not distinet at extremities; pleural dises eonspicuous; dorsal ampullae with two
lateral and two transverse impressions, wider in middle; legs short; form slender.

The larvae of this genus breed in the dead wood of the Cupressae and one
species of Pinus.  All, so far as known, complete the life eyele in one year
The younger larvae mine beneath the bark, exuding much granular frass.
Shortly before pupating they enter the sapwood or heartwood, where a charac-
teristic cell is construeted. At the outer extremity of this pupal cell a dise of
wood 1s left, perforated in the center, which partly closes the cell.

KEY TO THE SPECIES O OEME -
Labrum orbieular, body hairs silky. ... ... e 0. rigida
Labrum transversely oval.
Ultimate joint of maxillary palpi equal to penultimate, hody hairs eoarser. Breeds
in Pinus O. costala. .
TUltimate joint of maxillary palpi equal to penultimate, body hairs s 0. strangulata

OEME RIGIDA Say
[Pls. VIII, XX, XLII]

Form elongate, slender, eylindric; integument thin, shining, sparsely covered with long, light,
castancous hairs.

Head subtriangular, deprsseed, strongly tapering anteriorly; mouth-frame slightly corncous;
elypeus and labrum thin, latter orbicular; mandibles black, shining, slightly eonstricted near
apex, basal picce indistinet; antennae short, retractile, conieal, last jomt slender, much longer
than third, supplementary distinet; one black ocellus, not contiguous with antennae. Ventral
mouth-parts indistinguishably fused by submentum with gula; process of palifer distinet, as
also process on first maxillary joint; maxillary palpi short, conieal, ultimate joint slightly shorter
than penultimate, shorter than last labial; gula soft, deeply sunken helow anterior eurved edge
of hypostomal plates; gena not shouldered, bristles dense, long and slender.

Prothorar transversely depressed, short, pronotum rectangular, of essentially same texture
throughout, or slightly reticulated behind, no median suture; sternum shining, reticulated,
ventro-lateral sutures widely diverging anteriorly; sternellar fold broadly fused at extremities
into epipleurum. Mesonotum and metanotum with straight transverse impression.  Legs short,
conieal, four-jointed, joints globular, femur and tibia shorter than maxillary palpi.

Abdominal segments elongate; dorsal ampullae alutaceous, shining, marked by two Iateral
impressions, a shallow median longitudinal furrow, and t{wo transverse impressions forming a
fusiform diamond-shaped area. Pleural dise faint on first segment, distinet on second and third,
faint on fifth. Abdominal spiracles minute, oval, peritreme thin.

[Deseribed from specimens ITopk. U. 8. 118472]

The larva has been collected in Taxodiiom and Juniperus.  A. B. Champlain
records the adults ovipositing in the exit holes of Phloesinus, in Conneeticut,
July 15. By October most of the larvac had constructed their pupal cells.
W. F. Fiske has made a number of observations on this species in the south.
He records two generations or an overlapping of hroods in some localities, since
he found adults in September.

OEME COSTATA LcConte

Distinguishable from rigida only by the coarser and more densely set hairs, often chitinous
tarsus, usually white ocellus, and transversely oval labrum.

Pupa: The pupa is characterized by almost total absenece of spines on the body. The
tergum of the mesothorax has a small group of spines near the posterior median margin, and a
transverse band of from six to eight small spines occur on the first three dorsal abdominal seg-
ments.

[Deseribed from specimens Hopk. UL S, 12677a.]

The larval habits are similar to those of O. rigida. It is more commonly

found in branches. It has been collected by A. B. Champlain from Pinus
edulis in Colorado and by M. Chrisman from Pinus ponderosa in Arizona.
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OEME STRANGULATA Horn

Searcely distingnishable from O. wigida.  In both rigida and costata the ultimate joint of the
masillaee palpus s much shorter than the penultimate, while in strangulata the two joints are
ubequal: the Iabrum ransversely oval; the body hairs are fine, silky and whitish,

Pupo: The pupa entirely lacks the group of spines on the metathorax, while caeh abdominal

nt bears two small groups on the anterior part of the dorsal surface.

Deseribed from speeimens Hopk, U 10329¢.]

This Iarva has bheen colleeted in the small branches of Cupressus and Juni-
perus in Arizona by M. Chrisman.  The adult flies in June.

eI

HAPLIDUS TESTACEUS LeConte
[PL IX, Pig. 6]

Form very elongate, slender; integument rather firm, shining, sparsely eovered with whitish
hairs.

Iead transverse, twiee as wide as long, rather broad in front, sides curved; mouth-frame
searcely corncous; clypeus and labrum thin, latter transversely oval; mandible tapering, long,
basal picee short, about one-fourth length of distal, latter piceous, impression at base on outer
face: antennae short, retractile, third joint globular, fourth slender; oeelli two, blaek, prominent,
enclosed by very abruptly shouldered gena bearing numerous fine, short, white bristles; ventral
mouth-parts fleshy, fused with gula; palpi long, slender, ultimate joint of maxillary palpi about
twiece length of penultimate, equal to last labial; gula wide, sutures strongly diverging behind.

Prothoraxr transverse; pronotum posteriorly finely rugulose with a tendenev to striation;
sternal region smooth, shining; sternellar fold broadly fused at extremities into epipleurum
Legs short, basal joint globular, seeond longer than third, tarsus twice as long as seeond.

Abdomen dorsal ampullae alutaeeous, shining, marked by two lateral and two transverse
impressions and a median longitudinal furrow. Spiracles sub-reetangularly oval.

[Deseribed from a single poor speeimen, ITopk. U, 8. 2779.]

The specimen on whieh this deseription is based was not reared, but
colleeted and assoeiated with the adult by A. D. Hopkins. It was working in
the small dead branches of Pinus jeffreyi, in Ventura Clo., Clalifornia.

DYSPHAGA TENUIPES Haldeman
[Pls. VIII, XXVI] .

Form eylindrie, slender, clongate; integument thin, shining, sparsely covered with short
yellowish hatrs.

Head Aransversely sub-orbicular, rvather thiek, mouth-frame light lemon-coloured, not
strongly corneous; labrum fleshy, transversely oval; mandible rather robust and broad at apex,
basal piece distinet, light, eastaneous, slightly shorter than apieal, latter piceous; antennae
minite, conieal, retractile; oeellus indistinet, white, oval; gena not shouldered, bearing a row of
G to Svery long, slender, recurved bristles. Veniral month-parts fleshy, last maxillary joint longer
than second; proeess of palpifer absent; submentum sunken helow anterior margin of hypostoma,
fused with membranous gula; epieranium bearing a short prominent earina just below the ventral
articilation of the mandible.

Prothorar subquadrate, depressed; pronotum reetangular, with a border of long hairs in
front, posteriorly substriate, merging into dull fine granulations, no median suture; postnotal
fold absent; eusternum faintly defined, triangular; ventro-lateral sutures impressed, widely
divergent anteriorly; sternellar fold broadly fused at extremities into epipleurum; legs minute,
about as long as labial palpi; tarsus not ehitinized.

_ Abdomen: Ampullae shining, granulate, with two faint lateral and one faint transverse
inpression: plenral dises indisiinet.  Spiraeles orbieular, minute, peritreme not eorneous.

Pupa: Slender, eylindrieal, essentially unarmed exeept for a transverse row of double-
pomted (one point extending anteriorly, the other posteriorly) ehitinous spines on seeond, third,
fourth, fifth and sixth abdominal terga; seventh armed with simple spines irregularly disposed,
this segment also broadly emarginate below. )

Deseribed from specimens Hopk. U. N. 9786d.1]

| The larva breeds in small dead branches of Quercus, Fagus and Hicoria, and
is rarely found in twigs over one-fourth of an inch in diameter. It completely
hollows these twigs, forming pupal cells between two wads of frass. Pupation
and transformation to adult occur in late summer or fall. Observations by
A. B. Champlain and the author. Range, throughout eastern United States.
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METHIA PUSILLA Newman
[PL VIII]

Form, integument and body charaeters similar to those of Dysphaga. The larvae can be casily
recognized by the processes of the maxillary palpifer and the first palpal joint, being well-developed
and bearing long incurved setae, the latter being much heavier and extending beyond the palpus.
The head tapers more in front than in Dysphaga; the labrum is orbicular, and the ocellus is black.

[Described from several poor specimens, Hopk. U. S, 1910A.]

The larvae on which this deseription is based have not been reared but
were collected with adults by W. F. Fiske, who found it boring in very small
branches of Taxodium, in Georgia.

IDOEMEA sp.

Form very elongate, slender; integument thin, shining, very sparsely clothed with very short,
fine, whitish hairs.

Head rather broad; mouth-frame not corneous; epistoma thin, fused with membranous
clypeus which indistinetly fills space between condyles; labrum thick, transversely rectangular;
mandible short, shining, basal half somewhat shorter than distal; antennae very short retractile;
ocellus large, black, conspicuous (not protruding); gena not shouldered, having a row of five to
six short setae above ocellus and another row some distance behind ocellus. Ventral mouth-parts
little chitinized, first and second maxillary joints transverse, last equal to last labial, eylindrical;
gula sunken below hypostoma as in Oeme,

Prothoraz less than twice as wide as long; pronotum anteriorly densely beset with very fine
short hairs, posteriorly finely reticulated to dull granulate behind; sternal region uniformly
hairy, undifferentiated, sternellar band short, broadly fused into lateral regions at extremities.
Mesonotum and metanotum and sterna dull granulate. Legs two-jointed, very minute, not
longer than labial palpi.

Abdomen very elongate, slender; ampullae small, very widely scparated, shining, very
finely alutaceous, having two lateral and two faint oblique transverse impressions and a slight
median longitudinal furrow* pleural dises distinet on five segments, surrounding area protuberant.
Spiracles minute, indistinet, orbicular; anal lobes protuberant, finely pubescent.

[Deseribed from speeimen Hopk. U. S, 12699 and 7132 and 106507

An adult was reared with the last number. The other larvae have not
been reared but were collected in twigs of Juniperus and Cupressus assoeiated
with the adult of Idoemea sp. by M. Chrisman, 7132« at Paradise, Ariz., and
126994 in the Catalina mountains.

MALACOPTERUS LINEATUS Guerin
[BlsH XEVITT, XX ]

Form clongate, cvlindrical, slightly depressed; integument thin, shining, verv sparsely
covered with short brownish-yellow hairs.

Head subtrapezoidal, slightly tapering in front; mouth-frame corncous, smooth, dark
castaneous; clypeus and labrum fleshy, latter orbieular, shorily stalked, densely eiliate; man-
dibles tapering, longer than basal width, smooth, shining, basal picce reddish brown, about one-
half length of apieal picee, latter piceous, having a short suleus on outer face; antennae rather
thick, joints subequal, supplementary minute; minute ocelliform tuberele; gena receding, not
shouldered, sparsely haired.  Ventral mouth-parts fleshy, a chitinous band across stipes; ultimate
joint of maxiltary palpi much longer than penultimate, slightly larger than last labial; process
of palpifer minute. ;

Prothorazx subtrapezoidal, with four chitinized tergal and two sternal plates; pronotum shin-
ing, length about two-thirds width, posteriorly fincly reticulated to very finely zranulate, this
area slightly raised and extending medially forward, median suture impressed anteriorly, faintly
keeled posteriorly; sternal region reticulated, shining ventro-lateral sutures impressed, con-
vergent anteriorly. Legs short, joints globular, basal largest, exclusive of tarsus shorter than
mavillary palpi. . L.

Abdominal segments clongating caudally; ampullae transverse, oval, prominently projecting,
dull, finely granulate, each with a deep lateral impression and a shallow Illl‘(llill{ longitudinal
furrow, transverse impressions indistinet.  Pleural dise distinet on first segment, faint on second
third and fourth. Spiracles narrow, elliptical, peritreme thin. . o

Pupa: Form similar to that of adult; essentially glabrous except for a few conieal chitinous-
tipped points on dise of pronotum; also recurved points on first to cighth abdominal terga, most
numerous on sccond, third and fourth; anal lobes bearing two or three recurved points.

[Described from speeimens Hopk. U, 8. 105320.]

All larvae and adults in the collections have been taken from dead Sulix
and Populus in Arizona. The larvae construct very long meandering galleries
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throueh the heart wood and sapwood, always packing them tightly with granular
f  The work resembles that of Neoelytus capraea in ash. Pupation occurs
deep in the wood, the adults emerging late in the summer. It is generally
as=ociated with a species of Acanthoderes and one of Elaphidion, both of these
working in the decaving sapwood. Range, throughout southwestern United
States.  The speeimens were colleeted by M. Chrisman.

The adult of this species is generally associated by systematists with Oeme,
but the larva has few characters in common with the latter and in fact seems
to be quite isolated in the subfamily.

Tribe CALLIDIINI

The lirvae of the Callidiini with one exeeption (H ylotrupes bajulus) form a homogeneous and
natural group.  They ean be distinguished by a group of characters usually very constant. The
legs are relatively short, three or four jointed, the coxa very small, and the joints more or less
globular: exclusive of the tarsus they are never longer, usually shorter, than the maxillary nalpi;
the maxillary palpifer bears a distinet fleshy proeess on its lateral face nearly as long as or longer
than the last joint of the maxillary palpus; a similac process is borne on the first joint of max-
illary palpus, though shorter. A distinet pleural dise is present on three to six abdominal segments.
It has a deep pore surrounded by a dull granular area.  The prothorax is rather thick and hairy,
the hairs of the lateral region are never of two forms, the pronotum is never twice as wide as
long, and the median suture, often partially impressed, is never complete; the sternum is broad
and never differentiated (i.e. into presternum and ensternum) and is fused with the hypopleurum
and the epipleurnm into one broad area; the ventro-lateral sutures are never impressed; the
median central area of the sternum has two circular glabrous spots of contrasting texture; the
sternellar fold or area never passes the spiracles and the extremity is usually indistinet and fused
into the Iateral region.  The mesonotwn has no distinet x-shaped impression but only the scutel-
lumn distinet; the metanotum has a single transverse impression. The ampullae are broad,
usually granulate when marked, having (wo lateral, an anterior connecting transverse, and some-
times a posterior transverse impression.  This last one is never complete.  The intersegmental
skin is very short, thus giving the larvae a more or less contracted, robust form.

In this group a study of the larvae indicates that the formation of genera has been carried
too far. In many eases it is impossible to recognize the genera, especially if they contain several
species. Thus it would seem that only three distinet groups of genera of larvae oceur, one consist-
ing of . bajulus, which is with difficulty included in the Callidiini. It has a distinet triangular
eusterniim, the mesonotum and the metanotum each with an inverted v-shaped impression
(i.e. scutellum distinet) and no pleural dises. Al writers agree in the position of the adult, hence
it will be retained here and may be a radieal ease of development due te its peculiar habitat.
Another generic group would include the two species of Hylotrupes ligneus and amethystinus,
and those of Callidion and Phymatodes in which the sides of the head recede from the antennae
(i.c. are not shouldered). The species of Callidium and Phymalodes can not be separated gener-
leally. A third would contain those forms having the gena shouldered, inclosing the ocellus,
and would include Callidium antennatum, C. janthizum, Physocneum, Gonocallus and Merium.
Within this last larval group severat genera might be recognized, but it is doubtful if it could be
done if they included more than one species.

The larvae show well-marked affinities to the Clytini and Anaglypti. In fact some of the
species of Callidium superficially can be confused easily with Neoclytus, Clytanthus, ete., while
Gonocallus and Merium resemble genera of the Anaglypii and many characters of H. bajulus are
to be found in the species of Cyllene. The absence of pleural dises and the relatively shorter
legs and process of the palpifer will mark off the Clytini-like groups.

) These Jarvace likewise are similar in their habits. All are feeders on the
mner layer of bark for the greater part of the larval life, going into the wood
(sometimes the bark) only to pupate. All normally mature in one year. The
exception is Hylotrupes bajulus, which lives in dry seasoned wood, and often
requires many years to mature.

KEY TO THE GENERA OR SPECIES OF CALLIDINII
Three pairs of ocelli. . .
One pair or no ocelli.

‘w(n‘:. receding from antennae, never shouldered so as to enclose the ocelli; ocelli one or none.
ienal bristles short and dense; no ocelli; last joint of maxillary palpi shorter than second;

....................... e eee e Hylolrupes bajulus

(‘ pronotum not distinetly striate.............. .. Hylotrupes ligneous, H. amethystinus.
ienal bristles absent or very long; one or no ocelli; last joint of maxillary palpi longer than
second; pronotum usually striate. ......... Ropalopus, Callidium and Phymatodes.

Gena shouldered and more or less corneous, enclosing ocelli.
Anterior edge of hypostoma bearing four tuberculiform projections. . .Callidium antenna-
tum and C. jonthinum
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Anterior edges of hypostoma smooth or merely roughened.
Subfossal spine indistinet. ... ... oo oo Physocnemum
Subfossal spine eonieal, acute.
Epieraninm not bearing a distinet tubereuliform earina above antennae.
Pronotum having a median suture impressed on posterior half; body hairs

WhEeT0s o o 50 doradd 0.0 SOPEINE TGO 8 0.5 06 6A0 o 366 B0 o o o 0 o Dokl o oo Gonocallus
Pronotum with no median suture; body hairs eastaneous. ... ............] Merium
Epieranium bearing a distinet tubereuliform carina above antennae. ... Nylocrius (?)

HYLOTRUPES BAJULUS Linnacus

Form rather robust, slightly depressed; integument thin, shining, very sparsely eovered with
very long yellowish hairs.

Head subtrapezoidal, widest behind; month-frame very slightly chitinized (light lemon
colour); epistoma swollen; elypens and labrum fleshy, latter twice as wide as long; mandibles
broad, basal pieee light brm\n distal blaek, hmm;,, having a_deep longitudinal impression ;
antcnnae fleshy, first and last joints sub- oqml second mueh longer, supplementary minute;
ocelli three, mal. projeeting, usually blaek; gena somewhat shouldered, not sctose; w'ntral
mouth-parts soft, fleshy, last maxillary joint shortest, shorter than last labial; process of the
palpifer distinet, not as long as last maxillary joint; guh narrow, sutures eoneave.

Prothorax r?c'angnlar, depressed; pronotum bt little w ider than long, shining, anteriorly
sparsely beset with long hairs, posteriorly smooth, shining, with a few irvegular indistinet striae;
median suture deeply unpwwml eusternum dect glabrous, shining; sternellar fold not
distinet beyond spiracles. Metanotum marked with inverted v—<lmpr*d impression.  Legs short,
four-jointed.

Abdomen: Dorsal ampullae rather prominently projecting, shining, eoarsely sub-reticulate
approaching tubereulate, having two lateral and two transverse impressions and a deep median
furrow. Pleural dises mde(‘\‘ not granulate. Spiraeles broadly oval, small, pecitreme thin.

[Described from specimens ank U, 8. 9731 and 118664.]

The larval habits of this speecies are very different from those of the other
Callidini. It attacks dry-seasoned wood of conifers, excavating extensive
galleries loosely packed with mixed, fine, powdery, small pellet-like frass, though
a great deal of this is extruded. This species is of economic importance and
many references in literature diseuss its habits and the great length of its larval
life. It often mines for years in a finished piece of furniture. N, George
Dimmock has given me the following unpublished note: “Adult emerged from
wood of microscope hox June, 1885; this instrument was imported from Ger-
many In 1881, first sign of work noticed by exuded frass in 1882.”

The writer found the pine trestles of a railroad bridge completely de-
stroyed by these larvae, necessitating their removal. It has been collected
from Pinus and Picea.

HYLOTRUPES AMETHYSTINUS Leconte
[Pls. X, XV, XVIII, XIX, XXXIV]
. Form robust, sub-depressed; integument shining and sparsely covered with yellowish-white
hairs.

Head subtrapezoidal, narrowing in front; mouth-frame dark brown, chitinized; clypeus
very short, labrum m]xulur’ular very thick, wi raestlon middle; mandible entirely bl'uk shining,
without prumm(*nt basal piece; no oeclli; antennae slender, first and second joints xuboqual
last very short; gena receding from antennae (not shouldered), bristles dense and short; ventral
mouth-parts rather strongly chitinized; joints of maxillary alpl gradually shorter, last shortest,
equal to last labial; proeess of pdlplf(‘! large, longer than last maxillary joint.

Prothorax re(‘tanguhr, twice as wide as long, rather densely and’ finely hairy; pronotiun
nearly twice as wide as long, anteriorly fincly rugulose, posteriorly rugulosely striate except for dull
granulate posterior border, median” suture faintly impressed; eusternal spots glabrous, con-
tiguous, ventro-lateral suture not impressed. Mesonotum and metanotum dull, finely granu-
late, the former with an ineomplete X and the latter with a transverse impression. Legs
short, indistinetly four-jointed.

Abdomen: Ampullae broad and flat, dull, finely granulate or laterally alutaccous, bearing
two lateral, also one complete and one ineomplete transverse impression, the seventh ventral
segment having a wrinkled corneous, rugose plate at each side.  Pleural dises distinet on first,
seeond, third and fourth segments. Spiracles large, oval, peritreme thick.

Pupa Head and thorax unarmed, but beset with a few short, stiff hairs on posterior border
of pronotum and on metanotum; ahdominal terga 1 to 5, br-‘an two patehes of very short
chitinous points in a transverse band, most numerous on sccond and third.

[Deseribed from specimens 1opk. U. 8. 4340c and 9032d.]
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The Iarva breeds normally in speeies of Cupressus, working under the barlk

nid deeply searring the wood. It enters the wood only to construct a long

prepupal gallery.  This is rarely constructed in the bark. The mines are

tightly packed with granular frass. The life eycle is completed in one year.

1t has been collected from Cupressus, Libocedrus, Thuja, and Abies. Range, in

the Pacific Coast and Roeky Mountain regions south to Arizona. H. IS. Burke
records it in one case attacking a living tree of Libocedrus.

HYLOTRUPES JUNIPERUS Fisher

This larva can be separated fron: amethystinus only by the coarse eastaneous body hairs.
Described from specimens Hopk, U. S, 12698.] . . - L
Colleeted by M. Chrisman in Arizona, attacking and killing living junipers.
[t construets a very large pupal cell at nearly right angles to the axis of the
tree.
HYLOTRUPES LIGNEOUS Fabricius
[Pls. XXVI, XLII]

In general similar to amethystinus, though smaller, differing in that the genal bristles are not
so numerous; the pronotum is less rugose; the ampullae are entirely finely granulate, dull; and
the last ventral ampulla lacks the lateral corneous plates. i )

Pupa: Arrangement of spines as in amethystinus, but searecly chitinized and each having
a bristle.

The habits of this species-are the same as those of amethystinus. It has
been recorded from Juniperus, Thuja, Sequoia, Tsuga, Libocedrus, Picea, 1*seu-
z . ! ja, q : ga, ’ Dk
dotsuga, Abies, Lariz, Chamaccyparis, and Pinws. Range, throughout North
America.  The numerous colour forms of the adults cannot be distingnished in
the larva stage.

PHYMATODES Mulsant and CALLIDIUM Fabricius

The following species of Phymatodes and Callidium eannot be separated
generically in the larval stage. . anlennalum is quite distinet from these forms.

KEY TO SPECIES OF CALLIDIUM AND PHYMATODES

Ocelli ahsent or not distinetly protuberant, often a black spot beneath chitin.

Median suture of pronotum not or faintly impressed..................... Callidium aereum
Median suture of pronotum distinetly impressed.
Genal bristles wanting. ... 0 Phymatodes variabilis
Genal bristles long and nunierous.
Pronotum posteriorly striate. ... .. ... ... . i P. nitidus

Callidium hirtellum

. , Pronotum irregularly regulose
Ocelli distinetly protuberant, usually white.
Second joint of antennae longer than first, first as long as wide.

Protergal plates distinet (orange) .. .. ... P. amoenus
Protergal plates not strikingly distinet.
Sprracles orbicular, peritreme thin. . ... .. ... 0 o P. dimidiatus
Spiracles narrowly oval, peritreme thick. ... ... ... ... .. ..., ....P.oulveralus
Second and first joints of antennae equal, slender.
Lastern. . . ..

Western . .

CALLIDIUM AEREUM Newman

Pls. XV, XIX]

Form subeylindrie, slightly depressed; integument firm, smooth, not very shining, densely
covered with lemon-yellow hair. i

Head subtrapezoidal, gradually widening behind antennae; mouth-frame corneous, cas-
taneous to dirty |~‘hr"\: labrum fleshy, transversely oval; mandibles about as long as wide at
buse, basul piece hrown, narrow, one-third width of distal, laiter piceous, shining, median
mmpression on outer face; antennal joints slender, second joint longest, supplementary slender,
(11<{mv-t; ocelli none: 1 receding not shouldered, no bristles; ventral mouth-parts searcely
corliceous; lobe of palpifer distinet; ultimate joint of maxillary palpi twiee length of penulti-
m;ne,)eqn:\] to last labial; subfossal spine absent; gular sutures parallel.

Prothorax roundly rectangular; pronotum one and one-half times as wide as long, hairy on
anterior half, posteriorly very finely and regularly striate, merging into finely granulate, median

I
4
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impressions faint, pronotal and proalar plates distinct, ochraceous; sternum undifferentiated,
hairy, having a dull granulate band in eentre, bordered by two ;Jabrous shining spots. Meso-
imtum :lmd metanotum dull, finely granulate.  Legs small, four-jointed, about equal to maxil-
ary palpi

Abdomen: Segments wider ventrally, ampullae with no definite transverse impressions,
dull, finely granulate. Pleural dises distinet on first, second, and third abdominal segments.
.\plrfwles narrowly oval, peritreme thin.

Pupa: Form similar to that of adult, pronotum bearing a small obtuse tubercle on anterior
margm unarmed except for an irregular row of a few tiny, short, acute, chitinous points on
posterior margin of second to last abdominal terga.

[Deseribed from specimens Hopk. U. N, 119477 and 11845¢.]

This larva, so far as known, mines only under the bark of dead or dying
Castanea and Quercus, constructing extensive meandering and crossing mines.
The frass is packed behind the larva. The mines are often econfused with
those of Agrilus, from which they can be distinguished by the fact that Agrilus
intermittently breaks the mine by going into the bark or outer layer of wood
for very short distances, whereas Callidivm always works between the bark and
the wood, the mine being always plainly visible. Tt pupates in early spring,
cither in the bark or in the outer layers of the sapwood. The adults commonly
emerge through April and May or June in the North. Fiske records it as
hastening the death of diseased chestnuts in the South. Range, throughout
the eastern United States and (‘anada.

PHYMATODES VARIABILIS Iabricius
[Pl. XVIII]

No genal setae; ocelli a black spot beneath chitin, not protuberant; last joint maxillary
palpi little longer than sec ond, equal to last labial; first and second joints of antennac subequal,
little longer than thick; striae of pronotum coarse, irregular, merging into a granulate band
behind; ampullae shlnmg, coarsely granulate, these granules flattened into tiny plates; faintly
marked with a transverse and two lateral impressions; pleural dises distinet on first, second,
third, fourth, fifth, and sixth abdominal segments; legs four-jointed; texture shining, granulmc

[Dox‘orib( d from specimens Hopk. U. 8. 11847¢ and 9793a.]

The larva mines chiefly in the bark of oak (Quercus) and is often of economic
importance in the tan-bark industries. In thin bark it burrows between the
bark and the wood, making a short curved pupal cell in the sapwood. It pu-
pates in the early spring. A. D. Hopkins and W. I, Iiske have both recorded
it from Picea and T'suga.

PHYMATODES NITIDUS Leconte

Genal bristles numerous, long; ocelli not distinet, a dark spot beneath echitin; last joint
of maxillary palpi slightly lon,ml than penultimate; first and second antennal joints short, little
longer than thick, subequal; pronotum posteriorly marked with fine and regularly unpr»\qod
striae; median suture impressed; ampullae finely granulate; pleural dises distinet on first,
secoud and third segments; legs 'three »-jointed.

[Dosr*ribod from specimens Hopk. U. 8. 2348 and 118580.]

Pupa: Unarmed except for several conical chitinous-tipped papillae on sixth abdominal
tergum and four on seventh.

The larva mines beneath the bark of Cupressus, Sequoia. and Thuja. Pu-
pation oceurs in the sapwood or between bark and wood. Found in the Pacifie
Coast region. Collected by H. E. Burke and F. M. Trimble.

CALLIDIUM HIRTELLUM Leconte

Genal bristles numerous and long; ocelli not distinet, a dark spot beneath chitin; last joint
of maxillary palpi one and one-half times the length of second, shorter than last llhlll basal
joints transverse; second joint of antennae slightly longer than ﬁr~t neither longer than thick;
pronotum pncterlorlv bearing a few irregular markings, tending to be rugulose, median suture
impressed; ampullae altaceous, with a deep median furrow; pleural dises distinet on first, second
and third segments; legs mder‘th threp-]nmwd

[Deseribed frnm specimens [Hopk. U. S, 9488¢ and 10074.]

The larva has been colleeted in the small dead twigs of Pinus penderosa
by A. D. Hopkins and J. M. Miller in California.
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PHYMATODES AMOENUS Say
[Pl. IN, XIX]

N nal bristles; occetlus prominent; last joint of maxillary palpi nearly twice length of
larger than last labial, basal joints transverse; second Joint of antennae slightly
Nyt n fiest, latter as thick as long; anterior edge of hyp(mtmgm llm'l'{; proﬁhol‘ax h(‘:}ﬂﬂg

npicuous dark ochraceous tergal plates; pronotum posteriorly with slightly oblique,

Barply unpressed striae, median suture impressed; ampullae alutaceouslty sub-tuberculate, with
v deep median furrow; pleural dises distinet on seeond and third segments, fainter on first and

fourth; legs three-jointed. a
Deseribed from speeimens Hopk. UL S, 12228q.]

gl

This species has been colleeted in dead grapevines (V7itis). The larval
mines are extended principally through the wood and are tightly packed with
frass.  Pupation takes place very early in the spring. Range, castern United
States and Canada.

PHYMATODES DIMIDIATUS Kirby

No genal bristles; ocelli prominent; last joint of maxillary palpi longer than sceond, equal
to last labial, basal joints transverse; second joint of antennae slightly longer than first, latter
as thick as long; pronotum posteriorly bearing a few striae, median suture impressed; ampullae
alutaceously granulate; pleural dises most distinet on second and third segments, faint on first,
fourth, and fifth; legs four-jointed; spiracles nearly orbicular; very small, peritreme thin.

[Deseribed from specimens Iopk. U. S. 11835 and 12693a.]

The larva has been found in Picea, Tsuga and Larix. It mines beneath
the bark, construeting a rather long prepupal mine in the wood. Range, through-
out eastern United States and Canada to the Rocky mountains.

PHYMATODES YULNERATUS LeConte

No genal bristles; ocelli very prominent, black pigmentation direetly under protiberance;
last joint of maxilllary palpi longer than second, slightly shorter than last labial; antennae
slender, second joint longer than first, first a little longer than wide; pronotum posteriorly
strongly striate.  Median suture impressed; ampullae shining, alutaceously reticulated; pleural
dises large and distinet on seeond and third segments, faint on first; legs four-jointed; spiracles
n;u-rmlvb oval, about as long as ocellus, peritreme heavy. Integument tough, shining, densely
haired.

Pupa: Body glabrous, exeept for small chitinous-tipped papillae on abdominal terga,
becoming stronger posteriorly and tending to form an oval grouping; lasi tergum bearing four
small spines, two usually larger.

[Deseribed from specimens Hopk. U, 8. 14415d.]

Collected by I". B. Herbert at Placerville, Cal., in dead dry branches of
Acer macrophyllum.
PHYMATODES VARIUS Fabricius
[PL. XXXIII]

No genal bristles; ocellus large, prominent; last joint of maxillary palpi slightly longer
than second, shorter than last labial; joints one and two of antennae subequal, slender; striae
of pronotum short and slightly oblique, ending in a granulate area, median suture impressed;
ampullae dull, very finely granulate; pleural dises distinet on first, second and third segments;
legs three-jointed.

[Deseribed from specimens Hopk. T. 8, 10075p.]

The larvae work as those of Callidium aerewm and usually are associated

with it beneath the bark of white oaks (Quercus). Tt has been colleeted from
Lastern Canada to Arizona.

PIIYMATODES DECUSSATUS LeConte

e This species ean not be distinguished from zarius, except by the somewhat finer granulations
of the ampullae.
_ Pupa: Unarmed except for a few (about six) small, searcely ehitinous-tipped, tuberculiform
points in a single row, on second to seventh abdominal terga.
Described from specimens Hopk. U. 3. 1925.] )

These larvae were collected by A. D, Hopkins and H. E. Burke heneath
the bark of Quercus at Elma, Wash.
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CALLIDIUM ANTENNATUM Newman
[PL. X]

Form robust, somewhat depressed; integument rather thick, more orless reticulated, shining,
covered with long castancous hairs.

Head rectangular, nearly as wide in front as hehind; mouth-frame very heavily cornified,
reddish brown to piceous, often much wrinkled; epistoma straight; labrum rather thick, trans-
versely semicireular; mandibles longer than basal width, basal piece dark brown, two-thirds
width of distal, latter shining, piceous; second antennal joint longest, first and last subequal,
supplementary, minute, indistinet; ocellus large, yellow, widely enveloped by very large tuber-
culate genal shoulder. Ventral mouth-parts somewhat coriaceous, process of palpifer as long as
last maxillary joint, joints of maxillary palpi suecessively shorter, last labial joint longer than
last maxillary; anterior edge of hypostoma bearing four black, prominent, conical projeetions;
subfossal spine disiinet; gular sutures widely diverging behind.

Prothorax short, rectangular, pronotum one and one-half times as wide as long, anteriorly
hairy, posteriorly sparsely irregularly striate to alutaceously reticulated, no median suture;
sternum reticulated, shining, not differentiated into areas; sternellar fold rather strongly fused
at extremities into epipleurnm. TLegs four-jointed, withont tarsus about as long as maxillary
palpi.

Abdomen: Dorsal ampullae alutaceous, shining, bounded by two lateral eonverging folds
which are joined anteriorly by a transverse one, ventral with two deep lateral impressions; pleural
dises visible on first, seeond, third, fourth, fifth and sixth segments. Spiraeles oval, large, peri-
treme castaneous, thin, but distinet.

Pupa: Form similar to that of adult, armed with very small, blunt, ehitinous points, a few
on posterior edge of pronotum, two small groups on mesonotum and metanotum, and on each
abdominal tergum, growing fewer posteriorly. In some forms from Colorado these points are
searcely chitinized.

[Deseribed from speeimens Hopk. UL 8. 11837,

This species spends the greater part of the larval period boring between
the bark and wood. The latter is deeply searred, but not entered until before
pupation, when a long pupal cell is constructed parallel to the grain of the wood
The frass loosely fills the burrows and mueh is expelled. The pupal cell is
opened to the exterior by the larvae. One generation occurs each year. This
inseet often becomes of cconomie importance in rustic work. Specimens have
been collected from Pinus and Picea, while other forms, probably distinet
species, breed in Thigja, Juniperus and Chamaecyparis.

CALLIDIUM FRIGIDUM Casey

A few specimens which may be this speeies have the body covered with white hairs; the
pronotum is more regularly and finely striate and the tubercles on hypostoma very small or
mner pair nearly obsolete, ~This is also the case in some of the western forms of antennatum.

[Deseribed from speetmens Hopk. U. 8. 119135.]

Habits similar to those of antennatum though more confined to the north-
western United States and higher elevations.

PHYSOCNEMUM ANDREAE Haldeman

[Pl. XXIX]

Form elongate, depressed; integument rather dull, thick, alutaceous, sparsely eovered with
fine whitish hairs.

Head subtrapezoidal, widest behind; mouth-rame strongly ecorncous, reddish brown;
labrum thick, fleshy, sub-rectangular; mandibles little longer than basal width, apieal half
about three times the length of basal, having a groove on outer face, entirely black, shining;
one large ocellus contiguous with antennae, enveloped by genal shoulder; antennae long, slender,
second joint longest, last very slender and tapering; genal bristles short, stiff; last joint of
maxillary palpi equal to second, shorter than last labial; lobe of palpifer large; gula not very
prominent, sutures diverging; no subfossal spine.

Prothorar rectangular, transverse; pronotum one-third wider than long, anteriorly finely
rugose, hairy, posteriorly obliquely rugulose, striate, shining; lateral sutures entire, median
faintly impressed; prosternum rugulose, shining; sternellar fold not passing beyond spiraeles.
Mesonotum and metanotum dull, alutaceous, with a transverse impression; legs indistinetly
four-jointed.

Abdomen: Ampullae broad, flat, alutaccous, shining, dorsally marked by two lateral longi-
tudinal folds and one transverse one connecting them anteriorly, ventrally marked by two
lateral, deep triangular impressions and sixth and seventh laterally bounded by a series of
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corneous carinae.  Spirncular area and epiplearum projecting in prominent lobes;
Jdistinet on third, fourth and fifth seguients; spiracles broadly oval, large, peritreme
1 bed from speeimens Hopk. U S, 33815.]

Phe larval mines resemble those of . wmethystinus, but often are still
more extensive.  Pupation take place in the sapwood. The life cyele is com-
pleted in one year.  All specimens have been  taken from Tarodium in the
southeastern United States.

PHYSOCNEMUM BREVILINEUM Say

Form and in general as in andreae, but differing in that the texture is smooth and shining,
the spiracle and epipleurum less distinet, the pronotum without median suture and the striations
fine and very regular, the genal bristles few and fine, and the lateral earina absent on sixth and
seventh ampullae.

[Deseribed from specimens Hopk. U, 8. 9791z.]

The larval habits of this species are unusual in this tribe. It has only
been taken mining in the outer bark of living Ulmus.  The burrows are rather
extensive and meandering, tightly packed with granular frass.  Pupation oceurs
in a cell in the bark. Similar feeding-bark habits oceur sporadically in several
other genera in the Cerambyeinae.  Observations by A. B. Champlain and the

author.
GONOCALLUS COLLARIS Kirby

Pl X]

Form eylindrie, rather robust ; integument firm, rather glossy, white, densely covered with long
castaneous hairs.

Head subquadrate, rather broad in front; mouth-frame corneous, dark chestnut brown;
epistoma swollen and wrinkled; labrum thin, little wider than long; mandibles longer than
wide at base, hasal piece brown, distal piceous, shining, one and one-half times length of basal;
antennae slender, gecond joint, slightly longest; oeellus large, white, enelosed by slightly shoul-
dered gena, latter bearing three to four long bristles. Ventral mouth-parts slightly coriaceous,
joints of maxillary palpi subequal, last shorter than last labial; subfossal spine distinet; gula
narrow, sutures slightly diverging.

Prothorar reetangular, thick, yellow tergal plates prominent; pronotum little wider than
long, hairy, posteriorly irregularly striate, merging into finely granulate, median suture entirely
impressed; sternum rugulose, reticulated. Mesonotum and metanotum smooth. Legs four-
jointed, without tarsus as long as maxillary palpi.

Abdomen: Dorsal ampullae finely granulate, dull, impressed by two lateral sutures, con-
verging and meeting the transverse one.  Pleural dise distinet on first, second and third abdominal
segments.  Spiracles small, suborbieular, peritreme thin.

[Deserthed from specimens Hopk. U. 8. 10385¢ and 12610a.]

The larva feeds in the stems of young pines and spruce (Pinus and Picea),
boring beneath the bark and pupating in the wood, completing the life cycle
inone year

MERIUM PROTEUS Kirby

[Pls. XV, XIX]

i Formrobust, evlindrie; integument firny, rather dull, densely eovered with long, light castaneous
1airs.

Head transverse, rather broad in front; mouth-frame strongly ehitinized, dark brown;
labrum about one and one-half times as wide as long; mandibles longer than wide at base, basal
picce reddish-brown, one-half as wide as distal piece, latter piceous, shining, with a faint longi-
tudinal groove; first and second antennal joints subequal, last one-half as long as first; one
large white occllus contiguous with antennae, enclosed by shouldered gena; a few long genal
bristles. Ventral mouth-parts slightly eoriaccous, joints of maxillary palpi successively shorter,
last slightly shorter than last labial; hypostomal edge often roughened; subfossular spine dis-
tinet; sutures diverging convex.

Prothorar rectangular, hairy; pronotum little wider than long, posteriorly substriate to
granulate, no median suture; sternum undifferentiated, rugulose, hairy, except for two glabrous
shining spots; sternellar fold not passing spiraele, rather broadly fused into epipleurum. Meson-
otum and metanotum finely alutaceous, bearing a transverse impression. Legs short, four-
jointed, without tarsus equal to maxillary palpi.
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Abdomen: Dorsal ampullae rather narrow, alutaceous, two oblique lateral impressions eon-
nected anteriorly by a transverse one, skin behind ventral ampullae transversely wrinkled.
Plenral dises distinet on first, second and third abdominals, faint on fourth. Spiracles oval,
small, the last orbieular, peritreme thin, ochraceous.

[Deseribed from sepeimens Hopk. U, 8. No. 12652a.]

This species has been found only in Picea. The larva bores beneath the
bark of dead trees, entering the wood to pupate, and completing the life eyele
in one year. It causes much damage to rustic work in Maine and ecastern
Canada. It occurs from castern Canada to the Rocky Mountains.

XYLOCRIUS LeConte!

Several larvae in the U.S. Forest Insect Colleetion belonging to the Calliding
are quite similar to Merium and Callidium. They have never been reared or
assoeiated with adults, but by elimination have heen placed in this genus until
their position ean be verified. They may be recognized as follows:

Integument tough, shining, densely covered with long, dark, castaneous hairs; head much
depressed; gena broadly shouldered and tuberculate, enclosing distinet, protuberant oecllus
and bearing several inconspicuous hairs; labrum small, roundly rectangular; last joint of max-
illary palpi shortest, shorter than last labial; palpifer and first palpus joint bearing distinct proeess;
gula indistinet; hypostoma smooth. Thorax and abdomen much as in ' anfennatum; spiracles
broadly oval, peritreme thin; pleural dises distinet on first three or four abdominal segments;
seventh ventral ampulla lacks chitinous plates.

[Deseribed from specimens Hopk. U 8. No, 11919.]

It has been collected in Colorado in Pinus flexilis by Geo. Hofer, A. B.
Champlain and the author. The work resembles that of Callidium antennatum
in the form of mine beneath the bark, the expulsion of frass from a small hole
and the long pupal cell in the wood which is opened through the bhark by the
larva. It attacks dying trees, probably hastening the death of the branches.

Tribe CLYTINI

The following larvae form a natural group of several distinet genera; they
may be recognized as follows:

Form robust, contracted, rather thiek, tapering to last few segments, then suddenly swelling.
Head trapezoidal, widest behind; oeelli small, one to three; gena never shouldered; no genal
setac; labrum never longer than wide; thick; maudible without suleus or groove on outer face;
subfossal spine wanting or very minute; process of palpifer minute or wanting; last joint of max-
illary palpi relatively short. Prothorar thick, having distinet proalar plates and short, more or
less subulate hairs on the lateral region; pronotum posteriorly raised, projecting forward along
the median line, glabrous or velvety pubeseent, never striate; median suture absent or impressed;
custernum never distinet but region marked by two round, gl:}lgr()u“, \'h}ﬂll];{ spots;  ventro-
lateral sutures a short noteh; sternellar fold disiinet at extremities, passing beyond spiracles;
mesonotum bearing the posterior half of an x-shaped impression (seutellum distinet); metan-
otum with one transverse impression; legs wanting, one, two or three jointed, femur plus tibia
never as long as maxillary palpus. Ampullac hroad, oval, flat, the dorsal and ventral surfaces
parallel, bearing two lateral and a transverse impression, though often indixdinec; pleural
dises not distinet nor granulate, usually a half dise of wrinkled texture; the other half obliterated
by a tuberele-like swelling.

The general tendeney of these larvae is to be wood-borers, spending a
proportionately shorter time between the bark and wood and a greater length
of time in the wood proper. A striking correlation hetween habits and strueture
is well illustrated within the species. The speecies of Cyllene normally spend
about half the larval growth hetween the wood and bark, several not entering
it before constructing the pupal cells, but deeply scoring the wood (as those of
Arhopalus and Cyllene pictus); others enter carlier and mine in the wood con-
siderably (as those of C. antennatus and C. robiniae). (. robiniae attacks living
trees and the body hairs have hecome short and rather stiff. The species of
Neoelytus are typical wood-feeders, often eompletely honeyeombing the wood
in which they are horing, the extreme cases illustrated by V. ecapraea and N.

1Since writing this description the adult was reared. It was described by W. 8. Fisher as Elatotrypes ko i. Pro
Ento. Soc., Wash. Vol. 21, p. 35, 1919.

57951—4
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i An intermediate position is that occeupied by most species of
\lotrechus, though a few also illustrate the extremes. All the species of
N\ coclylus lack the velvety pubescence of the pronotum and ampullae, as do
two species of Nylotrechus, both of which are typical wood-borers.  On the
remaining species of Xylotrechus the ampullae are clothed with velvety pu-
hescence, though to a varying degree; in some forms only the perimeter is
pubescent, in others the entire surface (e.g. Xylotrechus obliteratus, which hores
in the softer moist wood of Populus and Salir). Two species of Xylotrechus
acerts and quadrimaculatus) attack living trees.  In both of these the velvety
pubescence has become much coarser and stiffer or velvety asperate. In one
(yuadrimaculatus), which girdles branches mining in the living wood until the
braunch is dead, the perimeter only of the ampullae is pubescent; in the other
(aceris), which oceurs in the trunk of living trees, the ampullae are entirely
covered.

KEY TO THE GENERA OF CLYTINI

Ocelli normally three; no median pronotal suture; legs three-jointed................ Cyllenes
Ocelli one.
Median suture of pronotum not impressed.
Legs at least two-jointed: neither pronotum nor ampullae velvety pubeseent; subfossal
L DT L i oo el A ot 0 A8 6 5568105 063 860D 4ea000 0 090602 0 G 086 0 docoao Neoclytus
Legs absent; otherwise as Neoclytus. ... .. ... . o i e Clytus
Median suture impressed.
Legs absent or minute spines.
Posterior area of pronotum and ampullae usually velvety pubeseent; pronotum never
striate, subfossal spine present, very small.. ... ... .. .. ... ... . ... Xylotrechus
Posterior area of pronotun striate, neither it nor ampullae velvety pubescent, latter dull,
granulate; subfossal spine absent; legs minute spines............ . .Clytanthus
Legs at least two-jointed; pronotum striate; ampullae shining, sub-tubereulate; subfossal
spine absent; breeds in Vitis. ... oo Clytoleptus

Group CYLLENES

The following genera Plagionotus, Arhapalus, Calloides, and Cyllene, cannot
be recognized in the larval stage. They are here considered to form a natural
genus.  They can be recognized as follows:

Legs three-jointed, femur plus tibia mueh shorter than maxillary palpi; three ocelli normally
present, sometimes fused into two or one; proeess of palpifer minute; posterior area of pronotum
shining, never pubeseent, no median suture; ventro-lateral suture a short noteh; sternellar
fold vlislix[]('t, extremities passing spiracles; ampullae granulate or alutaceous; form robust,
contraeted.

All these larvae have several habits in common. They mine beneath the bark rather deeply
scoring the wood until nearly two-thirds grown, when they enter the wood. During the larval
growth mueh of the frass is exuded through an opening (marking the point where the egg was
laid) that is enlarged as the larva grows, so that when the larva is ready to pupate this hole is
large enough to permit the escape of the adult. The pupal cell, deep in the wood, is plugged far
from the exit hole by one wad of fibrous frass. The pupa always faces toward this exit.

KEY TO THE SPECIES OF THE GROUP CYLLENES

No process of palpifer present; ampullae dull, finely granulate, breeds in
L) L T it o .0 00 6 60 B 6 B 6 g & aBBas o o Plagionotus speciosus
Process of palpifer minute but distinet; ampullae variable.
Ampullae alutaccous, rather shining.
Integument, tough, dull, breeds in Quercus at surface of ground. .. ... .. Calloides nobilis
Integument thin, shining; breeds in trunks of Quercus and Castanea. .Arhopalus fulminans
Ampullae dull, finely granulated.
Posterior edge of pronotum finely velvety pubescent; spiracles narrowly oval, body hairs
silky; breeds in' Hicoria (rarely in Celtis, Frazinus, Toxylon, and

. Vitis). .. .. B s L B G 0 - 20 000 oo 0nonembosnEmasons oo Cyllene pictus
Posterior edge of pronotum not velvety pubeseent; spiracle narrowly oval; body hairs
very long and silky; breeds in Prosopis.........o.oeeeeesnsnssssnos Cyllene antennatus
Posterior edge of pronotum velvety pubescent; spiracles broadly oval or orbicular; body
hairs coarser, light castaneous; breeds in Robinid. ................... Cyllene robiniae
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CALLOIDES NOBILIS Say
[Pl X]

Form robust, tapering posteriorly to last few segments; integument tough, rather dull,
hairs _coarse, short, dark castaneous,

Head distinetly trapezoidal, narrowing in front; month-frame strongly corncous, dark ;
clypeus and labrum thick, fleshy, latter shortly stalked, sub-orbicular, densely ciliate on perim-
eter; mandibles tapering, narrow at apex, dull black basal picce about one-half length of apical,
no fovea on outer face; first antennal joint slightly shorter than second, about equal to third,
supplementary distinet; oeelli, three, indistinet or fused unto one or two, set in a slight genal
impression; gena not shouldered. Ventral mouth-parts rather coriaceons; palpal joints acute,
last labial and last and second maxillary all subequal; process of palpifer minute though dis-
tinet; no subfossal spine. . 5

Prothorax thick, about twice as wide as long, four tergal plates distinet, lateral region densely
clothed with short, subulate, dark castancous hairs except for numerous glabrous spots; pro-
notum coarsely punctured, posterior area reticulately rugose, embossed and extending anterviorly
along median line, no median suture; sternum having two glabrous chitinous spots; ventro-
lateral suture a short notch. Mesonotum bearing a v-shaped impression (scutellum distinet),
metanotum with one transverse impression, both alutaceously granulate. Legs short, eonieal,
of two transverse joints and a short, conical, chitinous tarsus.

Abdomen slightly compressed; ampullae large, broadly oval, abruptly raised, alutaceously
granulate, dorsal bearing two short lateral and one iransverse impression. Pleural dises indis-
tinet. Spiracles broadly oval, dark reddish-brown, peritreme thin.

Pupa: Lateral margins of pronotal dise spinulose; mesonotum and metanotum glabrous;
eight abdominal terga bearing short, acute, chiiinous papillae, on first six segments, these ex-
tending posteriorly, last two recurved.

[Deseribed from speeimens Hopk. T. 8. 11851.]

The larva has been found only in the base of recently cut or dying Quercus
stumps and bases of trees. It requires econsiderable moisture and a great pro-
portion of the mine is extended bencath the ground along the surfaee of the
roots, between the bark and wood. The full-grown larva constructs a long
prepupal burrow sometimes 12 inches in length deep through tlie heartwood.
If this is construeted in a stump it opens near the eentre on the cut surface;
if in a tree, it is turned obliquely out to the bark and never penetrates so deeply
into the heartwood. This hole is left open to the exterior by the larva, giving
the appearance that the adults had emerged.  Most of the brood transform in
one year, though some remain over the second year. This is a more northern
species in eastern and central United States and Canada.  Observations by the
author.

ARHOPALUS FULMINANS Fabricius

PlL. XLII

Form less robust than that of ('alloides nobilis; integument thin, shining, hairs on abdomen
fine, of a dark lemon colour. o . .

Head in general as in Calloides, mouth-frame less chitinized, light reddish brown; labrum
transversely oval. widest behind, covered with long silky hairs, except for glabrous spot in ccnire,
process of palpifer distinet; process on first joint of maxillary palpi distinet, last joint of maxil-
lary palpi shorter than second, and shorter than last labial. .

Prothorar having hairs of proalar and lateral regions shorter, denser, and finer than in
Calloides, light castaneous; pronotum posteriorly shining with a few elongate punetures to
short fovea. Spine of legs not strongly ehitinized.

Abdomen: Ampullae dull, finely alutaceous. Spiracles narrowly oval, dark lemon eolored,
peritreme thin. . )

Pupa: Pronotum regularly beset with slender, straight, acute points, longer ou sides and
less numerous on dise; metanotum bearing two obligue rows of short bristles; each abdominal
tergum armed with two transverse rows of slender acute spines projecting backward, except
those on hind border of the seventh and eighth segments, which are longer and recurved.

[Deseribed from speeimens Hopk. U. 8. 11832.]

The larva bores beneath the bark, deeply scoring the wood until half grown,
when the sapwood is entered from 4 to 6 inehes.  Not <o mueh frass is extruded
as by the species of Cyllene.  The most striking feature of the work is the pupal
cell, constructed at the end of the prepupal gallery, whieh is suddenly turned
at an angle of from 40 to 15 degrees, cutting ncross the grain of the wood.
Observations by the author. It has been eolleeted in Quercus and Castanea
throughout the eastern United States.

5795141
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PLAGIONOTUS SPECIOSUS Say

st liched from Calliodes nobilis by the absence of the palpifer proeess; last joint of
Ini shorter than sceond: labrum subguadrate, widest at or before middle; ampullae
i cly grannlate. ) ) iy,
B bed from specimens in the colleetion of G. Dimmock.]

e habits of this species have been adequately discussed in literature.
It attacks living hard maples (Aeer). The larvae during the first year mine
heneath the bark, often girdling the hranch and causing its death, = The second
vear o deep burrow is made obliquely up and into the heartwood at the end of
which the larva pupates.  Two years are required to complete the development.
This species oceurs throughout the northeastern section of the United States
and Canada, and has been found in West Virginia by A. D. Hopkins.

CYLLENE PICTUS Drury
[Pls. XV, XVIII, XX, XXVT]

Form vobust, eontracied, laterally compressed to last few segments; integument dull,
huirs dense, fine, silky, lemon-coloured.

flead subtrapezoidal; mouth-frame heavily corncous; epistoma  thiek, abruptly raised,
deeply emarginate at eentre; labrum orbieular, fleshy, finely eiliate; mandibles tapering, narrow
at apex, dull, not grooved on outer face; first antennal joint slighily shorter than second, third
small; ocelli distinet; last joint of labial palpi and of second and third maxillary subequal; pro-
cess of palpifer minute, distinet.

Prothorar transverse, short, and thiek, densely covered with short fine hairs on sternal,
alar and Iateral regions; prothorax with four distinet oehiraccous tergal plates; pronotum pos-
teriorly very finely rugulose, striate to finely granulate, a band of dark velvety pubescence on
posterior margin of pronotum and eusternal region. Legs consisting of two transverse joints
and a short chitinous spine.

Abdomen Taterally eompressed, dorsal and ventral surfaees flat, parallel; ampullae large,
prominent, oval, white, dull, very finely granulate having the impressions faint. Spiracles
narrowly oval to oval.  Otherwise  as in Calloides nobilis.

Pupa: Dise of pronotum armed with many short, not sharply acute, chitinous points; a
few on mesonotum and metanotum; more acute ones on ecach abdominal tergum, those on
seventh and eiglith very stronghy chitinized, long, acuminate, and strongly recurved; usually
twelve on seventh tergum and four on eighth.

[Deseribed from speeimens IHopk. UL 8. 9457a.]

This species is of economic importance and has been discussed in literature.
Pupation occurs in the fall, the adults emerging in the early spring. A remark-
able uniformity in the transformation to pupa is shown. All larvae transformm
at nearly the same time, and during the winter it is impossible to find a single
larva nnless it be a deformed or injured specimen, and even this is rare. It
normally feeds in IHicoria and often n Toxylon and has been found in Pennsyl-
vania in Fraxinus by A. B. Champlain and in Celtis and Vitis by E. M. Craig-
head and J. N. Knull. A. D. Hopkins records it from Gleditsia and possibly
from Morus, in West Virginia.

CYLLENE ROBINIAE Torster

- Basily distinguished from pictus by the broadly oval to orbieular spiraeles; the abdominal
hairs are coarser; the posterior edge of the pronotum and pro-eusternum are velvety pubescent.
Pupa: Armature stronger, but otherwise similar to C. pictus, except that the metanotum
has fewer spines and the abdominal segments, cspeeially the hind margin of the last two, more
numerons spines,
Deseribed from specimens Hopk., U. 8. 6062

This species ix of considerable economie mmportance, doing great damage
to living black locust (Robinia pseudacacia), especially in plantations. The
character of the work is similar to that of other species; the life cyele is
completed I one year, adults emerging in the early fall Extensive biological
data have been collected and published.
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CYLLENE ANTENNATUS White

More robust and larger than pictus; the body hairs are long, silky, white to yeltowish white,
even those on the lateral region of the prothorax being deeidedly more slender. The posterior
edge of the pronotum and pro-eusternum does not have the velvety pubeseence; spiracles nar-

rowly oval. .
[Described from specimens Hopk. U, 8. 12646 and 12648 ]

This is a southwestern species similar in habits to (. pictus. Its favoured
host plant is Prosopis, but it has been recorded also from Acacia. Observations
by W. F. Iliske, J. L. Webb, and M. Chrisman.

NEOCLYTUS Thomson

This genus ean be distinguished from Xylotrechus by the presenee of minute legs of at least
two joints; posterior area of pronotum never finely pubescent, but usually elear white, dull,
finely gr.mulate no median suture impressed; ampullae dull, ﬁm-ly granulate and never bordered
by velvety ]nlbewpn(‘v, no subfossal spine.

The species are very uniform in habits; all, so far as known, mine beneath
the bark for a very short time, then penetrate the sapwood and heartwood,
completely honeycombing them. The mines are very extensive and tightly
packed with granular frass. The larvae attack both coniferous and hardwood
trees.  Most species complete the life eyele in one year. Usually by early fall
all species have pupated and transformed to adults, emerging during the first
warm days of spring.

KEY TO THE SPECIES OI' NEOCLYTUN

Last joint of maxillary palpi about equal in lengih to second.
Anterior edge of hypostoma thick, swollen and somewhat projecting forward at sides of gula.
Band of dull granulation on posterior border of pro-eusternum biseeted in middle by longi-
tudinal band of hairs

Breeds in Frarinus. .
Breeds in Quercus . .
Band of granulation continuous.

Anterior edge of hypostoma normal.
Band of granulation of posterior horder of pro-custernum biseeied by longitudinal band of

ciiiiee . N capraea
N. conjunctus
V. sculellaris

hairs.  Breeds m eltrus frees. .. ... . oo el B Y N. cordifer
Band eontinuous.  Breeds in Hicoria. ... ... . .. 0 oo ] N. luscus
Last joint of maxillary palpi much longer than second.
Seeond joint of antennae slender, longer than fiest . ..o 00 00000 N erythrocephalus
First and seeond joinis of antennae subequal, about ax lrmg ax thick.
Oeellus large.  Breedsin Pinus. ... o o o 0 0 N.omuricalulus
Ocellus minute. Breeds in erru.\' .............................. Loom NSt N. longipes

NEOCLYTUS CAPRAEA Say
[RISATISINE NNV |

Form robust, short, contracted, tapering to last few segments, then dilated; integument
firm, rather dull, rather densely eovered with fine lemon-white, silky hairs.

Head trapezoidal, widest behind mouth-frame, strongly corncous and mueh thiekened;
labrum thick, subeonves, orbicular, hairs few and rather long; mandibles short, piceous, ~1uulu;.,,
narrowed at apex, rather abruptly eonstricted on outer face above hasal piece; first and seeond
antennal joints subequal, third shorter; ocellus one, distinet, contiguous with base of antennae;
gena neither shoulderad nor setose; plr‘mn\mml and anterior edge of hypostoma very thul\
swollen and somewhat protuberant; vemral mouth-parts rather strongly coriacious, joints of
maxillary palpi subequal, basal transverse, last shorter than last labial; proecess of palpifer
minute.

Prothorax thick, trapezoidal; posterior pronotum dull, smooth and finely reticulated and
alutaceous to finely vranulaie on posterior edge; sternum fm(-l\' granulate, dull .1101)g posterior
m'lr;(m but divided by median band of hairs. Legs minute, eonsisting of a single joint and a
soft spine.

Ampullae broad, flat, oval, dorsal and ventral surfaces straight and parallel, dull, finely
granulate, not de(*tly marked exc ept by a few lentieular impressions.  Pleural dises noi dis-
tinet. Spiraeles narrowly oval, peritreme not thick.

Pupa: Unarmed exeept on second to seventh abdominal terga which bear minute chitinous
points, becoming more numerous, larger, 'md more acute posteriorly.

[Deseribed from specimens HO])k U. S, 9091a and 10341a.]
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nocies illustrates the extreme in the wood-boring activity in this genus

1t mines vory little under the bark and completely honeycombs the sapwood

il outer heartwood.  The mines are tightly packed with granular frass. One
sencration oceurs each year. It often becomes of considerable economie im-
portance. It has been collected throughout the United States and eastern

Canada in Fravinus, W, F. Piske and M. Chrisman record it from Prosopis
and Quercus in Arizona and A, B. Champlain from Quercus in Colorado.
Clerid larvae of the genus Chariessa frequently prey on this larva.

NEOCLYTUS CONJUNCTUS LeConte

This larva ean seareely be separated from that of capraea except in the nearly matured
form, when the anterior edges of the hypostoma are not greatly swollen. The spiracles are
<maller (middle abdominal ones searcely larger than ocellus) and more narrowly oval.

Pupa: Armed on the first seven abdominal ferga with small fleshy papillae, which are
chitinous-tipped, these being from 15 to 20 in number while capraca has about 40 on some Seg-
ments.

[Deseribed from specimens Hopk. UL 8. 9016 and 9592.]

Habits similar to those of capraea. It is a eommon species from the Rocky
Mountain region west, breeding in Fraxinus, Quercus, Arbutus, and Pyrus.

NEOCLYTUS SCUTELLARIS Oliv

Form more slender than in capraca; hairs light eastaneous, sparse. Pleurostoma and

anterior edge of hypostoma swollen and heavily eorneous to the same degree as in conjunctus,

somewhat bisinuous; second joint of antennae longest, first about as long as thick; last labial

joint shorter, second equal to last labial. Posterior arca of pro-eusternum having a dnll, trans-

verse, finely granulited band; mesosternum and metasternum also dull ganulate. Spiraeles

small, oval, middle abdominal ones secarcely larger than ocellus. Otherwise as capraca.
Deseribed from specimens Hopk. UL 8. 12604.]

This larva has only heen found in Quercus alba, always associated with a
dry fungus rot. It works similarly to capraea, but the mines are not so exten-
sive.  Range, eastern United States.

NEOCLYTUS CORDIFER Klug
[PL. XIX]

In general as in erythrocephalus; posterior transverse border of prosternum very narrow
and biseeted in middle by longitudinal band of short stiff hairs; body more densely hairy, these
hairs castaneous. Joints of palpi subequal, second joint of antennae longer than first or third.

Pupa: Abdominal terga beset with fine chitinous asperites and a few short reeurved hooks
not disposed transversely, very large on seventh segment. Hind and middle femora with two
long conieal processes at tibial artienlation.

Deseribed from speeimens Hopk. U. 8. 9902i.]

These speeimens were sent in by a correspondent who stated that they were
killing the branches of pomegranate trees (Punica granatum) at Chase, Fla.
Dr. I A Sehwarz states that this species has been introduced from Cuba,
where it is very destructive to orange (Citrus), pomegranate, and mango (Man-
yifera indica) trees.

NEOCLYTUS LUSCUS Fabricius

Form and body eharaeters similar to those of erythrocephalus; seeond joint of antennae
longer than third; palpal joints subequal; posterior band of granulation on proeusternum con-
tinuous; body covered with light eastaneous hairs.

Pupas Prothorax with numerous small ehitinous points; spines on abdominal terga as in

lor short conical points on niddle and hind femora.

gipe
[Deseribed from speeimens Hopk. U. S. 11840, 11830c.]

This larva attacks dying or dead Hicoria, mining about as much beneath
the bark as in the wood. Tt is often associated with Scolytus-killed trees.
tange, eastern United States.
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NEOCLYTUS ERYTHROCEPHALUS Fabricius

A more slender species, sparsely covered with long whitish hair; last joint of maxillary palpi
much longer than seeond; second and third joints of antennae subequal, slender; anterior edges
of hypostoma normal. Posterior area of pronotumn dull, finely granulate; ampullae dull more
coarsely granulate; oehraceous tergal plates more distinet and narrowly transverse in this speeies;
posterior border of pro-eusternum dull, finely granulate.

Pupa: Pronotum bearing a fleshy median tuberele on the anterior margin, no spines; in
an irregular transverse row eaeh abdominal tergumn bears from 12 to 20 minute chitinous spines,
increasing on posterior segments; seventh bearing 6 to 10 larger spines on fleshy bases.

[Deseribed from specimens Hopk. U. 8. 9782¢.]

The larva feeds in a great variety of hardwood trees, working in the same
manner as N. capraea. 1t sometimes becomes very destruetive to round timbers
in the woods, espeeially in the south, where several generations occur each
year. It has been collected throughout the eastern and central United
States from Hicoria, Fraxinus, Quercus, Juglans, Betula, Fagus, Ostrya, Acer,
Celtrs, Vatis, Cornus, Cercocarpus, Ilex, Prosopis, Cereis, Diospyros, Syringa,
Gleditsia, Lonicera, Prunus, Sassafras, Robinia, Liriodendron, and Castanca.

A. D. Hopkins records it from Pinus and W. I'. Fiske from Taxodium, but
these records are questionable.

NEOCLYTUS MURICATULUS Kirby

Form and in general as in erythrocephalus; sparsely clothed with yellowish hairs; last joints
of labial and maxillary palpi subequal, latter much longer than seeond; first and seeond antennal
joints subequal, about as long as thick; oeellus large, larger than abdominal spiracles; anterior
edge of hypostoma not swollen; labrum transversely oval, sparsely haired; posterior granu-
lation of pro-eusternum eontinuous.

[Deseribed from specimens Hopk. U. 8. 12695.]

This is the only species of the genus which has heen found living in conif-
erous trees. It completely riddles the small branches of Picea, Lariz, Pseudo-
tsuga, and Pinus. Range, conforming to that of the spruces.

NEOCLYTUS LONGIPES Kirby

Very similar to erythrocephalus; antennal joints subequal, first and second globose, scareely
longer than thick; palpal joints relatively more robust, but last joint of maxillary palpi longer
than second; ocellus minute or indistinet.

Pupa: Distinguished by the faet that the spines on abdominal terga are arranged in a
single transverse row, or the last bearing a double row of small recurved hooks, eacli set on a
fleshy conical papilla; protergum with seattered distinet spines on dise.

[Deseribed from specimens Hopk. T8, 9765.]

The larva feeds in small dry oak (Quercus) saplings. It pupates and trans-
forms to adult in the early fall, hibernating in the cell.

CLYTUS MARGINICOLLIS Laporte,

Form contracted, subeylindrie; integument firm, shining, clothed with fine yellowish-red
hairs.

Mouth-frame greenish-yellow; labrum roundly oval, slightly wider than long; mandibles
short, robust, basal piece reddish, about one-half length of distal, latter having no foveae; first
antennal joint transverse, second longest, third shortest; ocellus distinet, eontiguous with base
of antennae; gena neither shouldered nor setose. Ventral mouth-parts fleshy; joints of max-
illary palpi subequal, basal transverse, second about as long as wide; process of palpifer about
equal to last maxillary joint; gula distinet; anterior portion of hypostomal plates swollen and
wrinkled.

Prothorar having four distinet tergal plates, alar and lateral areas sparsely haired; pro-
notum posteriorly shining and irregularly wrinkled; eusternal spots glabrous, shining. Meson-
otum and metanotum dull, finely granulate. Legs absent.

Ampullac faintly shining, finely granulate, having only lateral impressions; pleural dises
indistinet; abdominal spiraeles broadly oval to suborbieular, a little larger than the ocellus,
peritreme thin.

Pupa: Short, ereet, chitinous points on anterior margin and perimeter of pronotum; irregu-
larly dispersed over abdominal terga, becoming larger and more numerous posteriorly and form-
ing a row on hind margin of the seventh and eighth, these points recurved.

Deseribed ftom specimens Hopk. U, 8. 11890.]
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hese larvae were reared from eggs laid by the adults from May 6 to 15,
1916, on small branches of Pinus virginiane cut during the winter at Falls
Chureh. Vi, The larvae bore beneath the bark until about half grown, feeding on
Loth bark and wood; later, entering the wood, they extend a long burrow, at
the end of which the pupal cell is construeted.  Pupation occurred in September.
Observations by J. N. Knull and the author.

The larva in many respects resembles that of Neoclytus.

XYLOTRECHUS Chev.

These Tarvae are recognized as heing legless (one species possessing a minute spine); the
head bears one ocellus; process of palifer very small; posterior area of pronotum usually velvety
pubescent, as also the perimeter of the ampullae; median suture of pronotum impressed behind;
ventro-lateral sutures a mere noteh; sternellar fold distinel at extremities, passing spiraeles;
form I'lil)ll\'l, l'()l]'{l'{ll‘[(‘(l-

A variety of habits are represented in this genus, but common to all is that
of boring a great deal in the wood proper. In nearly all species over half the
larval life is spent in the wood. A few speeies attack living trees, one girdling
branches, another mining the trunks of small trees.  The remainder feed only
in dead wood. All tightly pack the granular frass behind them.  The position
of the pupa in its cell varies in the different speeies, but the adult always gnaws
its way through the bark. The life eyele is completed normally in one year.

KEY TO THE SPECIES XYLOTRECHUS
Posterior area of pronotum not velvety pubeseent; ampullae noi surrounded by velvety pubes-
cence.
Labrum suborbicular; legs usually a minute spine; breeds in Cratacgus; eastern.
Labrum distinetly wider than long; legless; breeds in Quercus and Eucalyptu
WOSTOII . Lo S TR A P T . W ;o 2 X. nauticus
Posterior area of pronotum and border of ampullae velvety pubescent;
Pronotal and ampullar areas covered with velvety pubescenee; hairs on lateral region of pro-
thorax short but not stff.
Spiraecles smaller; oval to orbicular.
Last joint of maxillary palpus nearly globular, shorcer than second. Breeds

X convergens

PO Ty, B T R e = - bt B R SR SR X. fuscus
Last joit of maxillary palpus more slender, longer than second.
L IR R RO AT T BN B o e 005 60 & 0 i 6o o9 16 610 016 ol el o QB - a6 68 8 0o 1A 3 o 2 X. colonus

Breeds in coniferous woods.
Ocelll about size of basal jomt of maxillary palpi

undlatus

SO Gl lilEmal lar . ey N TS PO ) X. sagittatus
Spircales large, twice or more as long as wide.
Ampuallae entirely covered with velvety pubeseence.......... ...........X. oblitcratus

(. sp 10359
Ampullae velvety pubeseent only on perimeter and median stripe. . . . g’nsignis
Pronotal and ampullar area covered with asparate velvety pubescenee; hairs on lateral region
of prothorax suiff, subulate.
Ampullac not entirely pubeseent; girdles branehes of Alius, Fagus, and
Betula .. oo 0 e XL quadrimaculatus
Ampullae entirely covered with pubescenee; breeds in small living trees of Accr.. X, aceris

XYLOTRECHUS CONVERGENS LcConte

teadily distinguishable from all other species by the faet that the posterior area of the
pronotum does not bear the velvety pubescence, but is dull and faintly reticulately rugulose
or finely granulate (resembling Neoclytus); legs usually developed as a minute spine.  Maxillary
palpal joints subequal in length; first and second joints of antennae subequal, third shorter;
labrum sub-orbicular; spiracles very broadly oval, peritreme thin; body hairs light castaneous.

Pupa: Very minute, seattered, setiferous points on pronotum; mesonotum and metanotum
unarmed; first six abdominal terga bearing small, acuminate, eurved spines projeeting poster-
iorly, becoming more numerous caudally; seventh bearing four larger recurved spines on posterior
border and smaller ones on dise; eighth bearing two. ' )

[Deseribed from specimens Ilopk, U, 8. 9792¢.]

The larva has been found only in the dead wood of Crataegus. It mines
deep into the heartwood, completely honeycombing it. Pupation oceurs in the
lulto} spring.  Range, throughout eastern United States. Observations by the
author.
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XYLOTRECHUS NAUTICUS Mannerheim

Similar to convergens, but legs wanting; labrun distinetly wider than long; first joint of
antennae globular, equal to last, very much shorier than second.
[Deseribed from specimens Hopk. U. 8. 131580, and 13168a.]

The larval habits are likewise similar to those of convergens. It is a true
wood-borer; collected from Quercus and Euwealyptus in California by F. B.
Herbert.

XYLOTRECHUS COLONUS Fabricius
[Pls. XVIII, XX]

Form semirobust, contracted, subeylindrie, tapering to last few abdominal segments; integu-
ment, firm, rather dull, densely covered with fine, soft, lemon-eoloured hairs.

Head trapezoidal, gradually tapering anteriorly; mouth-frame eorneous, very finely wrin-
kled, reddish-brown; labrum raiher thiek, soft, suborbieular, widest behind middle, with very
short hairs; mandibles dull blaek, short, tapering rapidly to apex, basal piece about one-third
length of apiecal, no fovea on outer face; first antennal joint about equal to lasi, mueh shorter
than second, supplemeniary distinet; one distinet oeellus contiguous with hase of antennae;
gena tapering, not shouldered, bearing several very fine hairs. Veniral moutl-parts raiher fleshy;
all joinis of labial and maxillary palpi subequal, basal joinis of latter transverse; process
of palpifer short, distinet, subfossal spine small. :

Prothorar reetangular, about twiee as wide as long, thick; four distinet ochraceous tergal
plates; lateral regions thickly beset with short orange hairs, those on sternum longer except for
the large, suborbicular, glabrous eunsternal spots; pronotum wider than long; median suture
slightly impressed punetured and sparsely hairy anteriorly, posteriorly ecovered with dark-
ochraeeous, velvety pubescence and a posterior band on pro-custernum; mescnotum, mneta-
notum and anterior half of sterna ulso ecovered with velvety pubescenee; ventral-latero sutures
amerenotch. Legless.

Abdomen: ampullae large, transverse, flat, dull, very finely granulate, surrounded by velvety
pubeseence; ventral bearing a longitudinal median stripe, of velvety pubeseenee, no distinet
impressions. Pleural dise indistinet. Spiracles narrowly oval to broadly oval, periireme thin,

The larva feeds in almost all of the eastern hardwood trees. It is chiefly
a bark feeder, mining between the bark and wood, rarely scoring the latter,
and if the bark is thick it mines entively in it.  The life eyvele is often completed
from spring to early fall, or it extends over to the following season. Pupation
may take place in either the bark or the sapwood.

XYLOTRECHUS (ANNOSUS) FUSCUS Kirby.

Pronotum posteriorly velvety pubeseent, as are also the borders and often a median longi-
tudinal band of the ampullae; antennae rather thick, sceond joint not twice as long as thiek,
first globular, last more than half as long as second; labrum orbicular; last joint of maxillary
palpi shorter than second; abdominal spiraeles narrowly oval, first and last broadly oval, peri-
treme light orange coloured; hody hairs very light castaneous.

[Deseribed from specimens Hopk. U, 8. 10081 and 9792a.]

The larva feeds between the bark and wood, entering the latter when about
half grown, where extensive mines are excavated. The same tree is usually
attacked from shortly after it has fallen until well decayed. As the wood
becomes softer the larvae bore deeper. It has been eolleeted from .Abies and
Tsuga. Range, in eastern United States and Canada.

XYLOTRECHUS SAGITTATUS Germar.

Distinguishable from annosus by the subequal palpal joints; last joint of antennae one-half
length of second and sccond scareely twice as long as thick, basal globular; ocellus very small,
spiracles not so darkly rimmed; labrum broad on anterior margin, suborbicular; body hairs
lighter.

[Deseribed from specimens Hopk. U, 8. 12
State College, Pa.]

36 and a specimen, Craig. 2410, collected at

Habits similar to those of wndulatus but more commonly found in Pinus
Recorded also from Picea and :Abies. Range, from Rocky Mountains east.
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XYLOTRECHUS UNDULATUS Say

r posteriorly velvety pubescent, this darker than in most species, and often reduced
narrow border, non-pubescent portion white, ruglose; ampullac bordered with velvety
. and often a median hand pubescent; first and Iast antennal joints subequal, first
scond mueh Tonger, about twice as long as thick; palpt joints subequal; ocellus large;
wversely oval; spiracles very small, middle abdominal ones scareely larger than
treme thing  body hairs light «
ribed from specimens Ilopk. U §
mens 93220 may be different from the others.]

heseent
€ frate,
labrum
ocellus, pe

3 .126!)31', 126520, 11923¢ and 12682, Speci-

ITabits similar to annosus but it prefers more solid wood. A suitable place
of attack is old fire sears or axe wounds where the larvae can gain entrance to
the heartwood. It has been colleeted i Pseudotsuga, Tsuga, dbies, Pinus and
Picca. Ranges through Rocky Mountain region and west.

XYLOTRECHUS sp. 10359
Form similar to undulatus, but easily recognized by the ampullae being entirely velvety
pubescent ; spiracles large, very narrowly oval and conspicuously reddish brown in colour, per-
ttreme thick; labrum orbieular, or rarely a little wider at middle; antennae more slender; palpi

joints subequal.

Pupa: Margin of pronotum regularly beset with erect chitinous points; each abdominal
tergum armed with longer ones, curved posteriorly, except on seventh and eighth, whiehi are
recurved, the eighth bearing four points smaller than those on seventh.

[Described from specimens Hopk. U, S, 10359, 100751, and 11786.]

This species has been collected only in the dead or dying wood of Populus
and Salir. Tt mines extensively in the heartwood. Range, through Rocky
Mountain region west and in Canada. Observations by H. . Burke, J. Brun-
ner, N. Criddle, and the author.

XYLOTRECHUS OBLITERATUS LeConte

~ This species ean be distinguished from the preceding only by the smaller and lighter eoloured
spiracle, which is seareely as wide as the ocellus; and by the finer pubescence of the ampullae,
which ecanuot be distinguished individually with a® objective and No. 4 eyepiece, as in the
preceding.
[Deseribed from speeimens Hopk. TS, 10982d.]

‘T hese larvae have been colleeted only in the base of living aspen (Populus
tremuloides) at elevations above 8,500 feet in the Rocky Mountains. The larvae
mine the heartwood of the base and roots, often causing the trees to break off
in great numbers.  Observations of (3. Hofer and the author.

XYLOTRECHUS INSIGNIS LeConte
[Pl XV]

This speeies has the large elongate abdominal spivacles similar to the preceding, but the
ahdominal ampullae are covered with velvety pubescence only on the perimeter and a median
smpv:l the ocellus is small and the last joint of the maxillary palpi is slender, longer than the
second.

[Deseribed from speeimens Hopk. U. 8. 131642]

These larvae were collected by F. B. Herbert in Berkeley, Cal., in the wood
of a dying willow (Salix lasiandra).

XYLOTRECHUS ACERIS Fisher
[PL XV]

Posterior pronotum and entire ampullae covered with asperate velvety pubescenee, this
very dark on pronotum; hairs on lateral region of pronotum stiff, subulate, dark castaneous;
Joints of maxillary palpi subequal or last slightly longer than second; second and last antennal
Joints subequal, first transverse, seeond about as long as thick; labrum suborbicular; spiracles
narrowly oval, peritreme thick, dark castaneous.

Pupa: Anterior half and sides of pronotum armed with short, acute, chitinous points ;
those on abdominal terga becoming larger and more slender to seventh, which bears six acuminate
recurved ones.

[Deseribed from specimens Hopk. U. 8. 9724.]
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This species infests the trunks of small red maples (Aeer rubrum), eausing
a gall-like swelling in which the larvae feed. Before pupation a straight burrow
is extended into the he: artwood, above or below the gall. At the extremity of
this the larva pupates, the adult erawling back and emerging through the gall.
The work is common throughout the eastern United States and Canada. Ob-
servations by A. B. Champlain and the author.

XYLOTRECHUS OUADRIMACULATUS Haldeman
. XL

Distinguished from aceris in that the ampullao are not_entirely covered by pubescence, but
the centre 1s glabrous, dull granulate; dorsal ampullae without pubescence on anterior edge;
first joint of antennae transverse, second about one and one-half times as long as thick; labrum
slightly wider than long; ahdammal spiracles more narrowly oval exeept first and last.

Pupa: Similar to aceris but spines all more slender and not <o heavily chitinized, the two
median ones on each abdominal tergum eonspicuously larger than others.

[Deseribed from specimens Hopk. U, S. 9768 and 9785f2.]

The larva has the peeuliar habit of girdling branches of Betuld and Fagus .
1t cuts the branch from the inside, causing it to drop early in the fall. It then
construets a long burrow up the eentre.  The work is often common in Betula
on the tops of mountains.  Observations by F. I3. Brooks and the author.

CLYTANTHUS RURICOLA Oliver
[Pl XIX]

Form semirobust, eylindrie, contracted; integument rather firm, shining, sparsely covered
with short light yellow hairs.

Head subtrapezoidal; mouth-frame corneous; labrum thiek, transversely broadly oval,
having a very few short hau\, mandibles robust, broader at ‘1[)9\ than other Clytini, thmg
basal piece about one-third length of apieal; first joint of antennae globular, one-half length of
second, equal to last; one distinet ocellus ('nntiguous with base of antennae; process of palpifer
minute; joint of maxillary palpi equal in length, last equal to last Iabial; gena neither shouldered
nor setose.

Prethorar stout, trapezoidal, sparsely hairy, the hairs short, eastaneous; pronotum anter-
iorly regularly and \pahely hfmed posteriorly alutaceous, shining to dull, granulate on hind
margin, median suture deeply Hllpl(‘\\(’d, sternal glabrous spots smooth, shining or retieulate.
Mesonotum and metanotum dull granulate; legs minute ehitmous spines.

Abdomen: Ampullae dull, granulate, not surrounded by velvety pubescence. Pleural dises
indistinet, Spiracles broadly oval, peritreme rather thiek.

Pupa: Pronotum regularly beset with acuminate points resembling short stiff hairs, except
on eentre; abdominal terga bearing acuminate points, those on the first six segments projecting
posteriorly, on the seventh segment four mueh larger and reeurved; two similar ones on eighth.

[Deseribed from speeimens Hopk. T, 8. 11815 and 11861a.]

This species very closely resembles Xylotrechus convergens and ean searcely
be separated generieally. The form is more slender, the granulation of am-
pullae coarser, and the spines representing the legs always distinet and larger.

The larva has been found in deer, Hicoria, Sorbus, Betula, and Fagus. 1t is
always i decaying wood assoeiated with a fungus marked by irregular blaek lines
in the wood. Range, eastern United States and Canada.

CLYTOLEPTUS ALBOFASCIATUS Laporte (Casey)

Form more slender and eylindrie than in ruricola; integument shining, hairs light castane-
ous, finer and more dense.

Head roundly trapezoidal; mouth-frame lightly corneous, labrum transversely oval; basal
piece of mandible one-half length of apieal; first joint of antennace ;.,IulmLLr, about_one-half
length of second; onc very large white ocellus; gena bearing a few long setae; last labial jomt
longer than last ma\llLuv whieh in turn is longer than seeond; anterior edge of hypostomna very
shallowly but broadly notehed by insertion of submentum.

Pronotum having median suture deeply impresse:d hehind, posterior area coarsely and some-
what obliquely striate; ampullae alutaceous, shining often subtubereulate; no trace of ventro-
lateral suture. Legs minute, fleshy, two-jointed. Spiracles broadly oval, peritreme thin, some-
what sunken.

{Deseribed from speeimens Hopk. UL S, 118440.]
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This larva from some characters might be regarded as belonging to the
\naglypti. 1 ix as distinetly separable from Clytanthus ruricola as Clytanthus
is from N ylotrechus and may in that sense be retained as a genus, to which rank
Casey, 1912, has raised it.

1t hias been found in dead grapevines (Vitis) associated with Phymatodes
amocnus and also in partially living vines.  The mines are rather extensive and
tightly packed with frass.  Range, eastern United States and Canada.

Tribe ANAGLYPTI

These larva are more stender in form than those of the Clytini and the ampullae are small,
oval, with a deep median furrow.  Head rather broad in front, produced by distinetly shouldered
gena enclosing a large ocellus (larger than spiracles); last joint of maxillary palpi much longer
than seeond; process of palpifer relatively large.  Pronotum posieriorly striate, not projecting
forward along median line, no median suture; no trace of ventro-lateral suture; sternellar fold
distinet at extremitios; legs two to four jointed, shorter than maxillary palpi.

The affinities of this tribe evidently ally it with Clytini, but the group
scems to be distinet enough to be regarded as of equal rank with the latter.
The characters suggest certain speeies of Callidiini.

KEY TO THE GENERA OF ANAGLYPTI

Giena very strongly shouldered, somewhat tubereulate; striae of pronotura very fine. Cyrtophorus
Giena not so strongly shouldered, nor so corneous; pronotal striae coarse.

First antermal joint longer than wide, first and second subequal; body smooth, shining.

Microclytus

Tirst antennal joint globular, mueh shorter than second; body finely granulate. Tillamorpha

CYRTOPHORUS VERRUGOSUS Oliver
[Pls. IX, X, NIX]

Form rather slender; integument thin, shining, densely covered with fine yellowish hair.

Head broad in front, mouth-frame lightly eorncous; labrum thiek, transversely oval to
suborbicular; mandible rather broad at apex, basal piece reddish-hrown, one-fourth width of
apical; first and second antennal joints seareely longer than wide, first slightly shorter than second,
supplemeniary rather long, acute; one large, white oeellus enveloped by the abruptly shouldered
tuberculate gena; gena setose; first and seeond joints of maxillary palpi cransverse, third much
longer, equal to last labial; proeess of palpifer distinet.

Prothorar transversely reetangular; pronotum posteriorly finely siriate, shining, then
granulate, no median suture; no trace of ventro-lateral suture. Legs shorter than maxillary
palpus, three-jointed.

Abdomen: Ampullae small, shining, granulate, indefinitely marked, but with a decp median
f(hmm\'; pleural dises indistinet,  Spiraele broadly oval, mueh smaller than ocellus, peritreme
thimn.

Pupa: Pronotum regularly beset with ercet, slender, acute chitinous points; shorter ones
on mesonotum and metanotum;  stouter spines with a papilla-like base on eaeh abdominal
tergum arranged more or less in rows, six on posterior margin of seventh tergum (in groups of
three) and four on cighth. 7

Deseribed from speeimens Hopk. U. S, 12254.]

The larva works like a Neoclytus in solid dead Quercus where it is often
associated with N. longipes.  The life evele is completed in one year, the adults
transforming in the fall or carly spring. It has been collected also from Prunus,
Cornus, Pyrus, Diospyros, Betula, Benzoin, and Acer.  Range, eastern United
States and Canada.

MICROCLYTUS GAZELLULA Ilaldeman
[PL XIX|

For m slender, somewhat tapering; integument smooth, shining, very hairy.  Head similar to
that of 74llamorpha except that the genae are not so corncous; the labrum is thin and trans-
versely semieireular, much wider than long; the last palpal joints are relatively longer, though
?](])rtmqlmi‘ twice the length of the second; first and second joints of antennae subequal, longer

K wide,

The striae of the pronotum are distinetly separated, rather coarse; mesonotum and meta-
tergum granulate while not noticeably so in Cyrtophorus. Legs very small, three or four joints,
Jomts globular.  Ampullae coarsely granulate. Spiracles broadly oval, peritreme thin.
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Pupa: Several long setae on head, a transverse row on anterior and posterior margin of
pronotum, as also on each abdominal terguim beeoming more numerous and longer posterviorly;
several on artieulation of femur and tibia.

[Deseribed from speeimen Craig. 364, collected at State College, Pa.]

This larva feeds in the outer sealy bark of Quereus, usually associated with
Encyclops caeruleus.  The life eyele is eompleted in one year, the adult trans-
forming in the fall or early spring. Observations by the author in Pennsyl-
vania. W. N. Fisher records it from #ficoria.

TILLAMORPHA GEMINATA Haldeman
- Form rather slender; integument shining, very finely granulate, eovered with fine whitish
alrs,

Head transversely oval, slightly tapering anteriorly; mouth-frame lighily chitinized;
labrum thin, transversely oval, mandible broad at tip, basal piece reddish-hbrown, about one-
third Iength of apieal, latter piecous, shining, bearing a longitudinal fovea on outer faee; first
antennal joint globular, much shorter than second, supplementary long; oecellus large, white,
prominent, eontiguous with antennae, enelosed by eorneous-shouldered gena, which bears no
hairs; last joint of maxillary palpi equal to last labial, shorter than second; process of palpifer
distinet.

Prothorax widely transverse; pronotum slightly wider than long, anteviorly beset with a few
slender hairs, posteriorly irregularly and faintly striate, then dull granulate, no median suture;
no trace of ventro-lateral suture. Legs very small, fleshy, three-jointed.

Abdomen: Dorsal and ventral ampullae dull, granulate, granules distinet, flattened. Pleural
dises not distinet. Spiracles smaller than ocellus, orbicular, peritreme thin.

Pupa: Very similar to that of Cyrtophorus verrucosus, but the mesonotum and metanotum
are unarmed and only four spines oceur on the posterior hoder of the seventh tergum and two on
the eighth.

[Deseribed from speeimens Hopk. T. 8. 9789° ]

Habits resemble those of a Neoclytus, as it mines between the bark and
wood, but only goes into the latter to pupate.  Oceasionally pupation takes
place beneath the bark. It pupates very early in the spring.  The larvae have
been colleeted in Quercus, Nyssa, Hicoria, Vitis, and Cornus.  Observations by
H. B. Kirk and the author.

Tillomorpha has been associated with Euderces by some writers, but its
affinity through larval eharacters is not at all distinet. It is mueh more elosely
allied to Microclytus and Crytophorus by the form of the head, the shouldered
gena, and the sternellar fold, which is not broadly fused into the epipleurum,
as in Fuderces.

Tribe MOLORCHINI

The following genera form a very homogeneous group of larvae. They are
evidently allied to Curius and in some respeets to Rhopalophora.  The adults
have been placed in two tribes, but the larvae do not warrant sueh a grouping.
They ean be recognized as follows:

Head depressed, transversely oval, widest about middle; gena not shouldered, bristles
numerous; one or no ocelli; first and seeond joints of antennae very short, usually subequal;
last joint of maxillary palpi always much longer than second; process of palpifer vather large;
pronotum posteriorly striaie, median suture rarely impressed; sternum short and broad; euster-
num often distinet; ventro-lateral sutures oblique, widely diverging anteriorly; sternellar fold
not passing spiraeles and usually somewhat fused into epiplenrum; legs absent or very small,
Ampullae often bilobed, granulate; pleural dises indistinet; spiracles very small, sunken. A

The peeuliar hilobed ampulla in this group cccur in Obrium rufulon and Callimorys fusci-
pennis.  Dorsally it is produced as much by the exiension of 1l.|n parascutal region, and )'f’ntmlly
as much by hypopleurum and coxal lobe, as by the ampulla itself.  On segments bearing these
unusual ampullae the parascutal and hypopleural regions ave very eonspicuous from the side.

KEY TO THE GENERA AND SPLECIES OI' MOLORCIINI
Labram not twiee as wide as long; legs essentially wanting. )
Oeellus distinet; ampullac deeply bilobed; median suture of pronotum impressed.

Genal setae stiff, brownish. .. ... oo Obriune rufulum

Genal setae fine, whitish............. Obriwm maculatun

Ocellus indistinet; ampullac not deeply bilobed, dull granulate; median suture of pronotum
absent.

Last joint of maxillary palpi twice length of seecond; prosternum coarsely granulate.
Molorchus bimaculatus
Labrum twiee as wide as long; legs three-jointed; ampullae deeply bilobed.
Callimozxys fuscipennis
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OBRIUM RUFULUM Gahan RUBRUM Newman
[Pls. XVIIT, XIX, XIXX.]

F very elongate, slender, eylindric; integument thin, shining, sparsely covered with fine
whitish hairs.

Head depressed, transversely oval; mouth-frame searcely corneous; clypeus and labrum
ihin, latter rectangnlarly oval, sparsely hairy; mandibles robust, basal piece reddish brown,
about one-third length of the distal, latter piceous, shining; antennae short, first and seeond
joints globular, transverse, second slightly longer; ocellus large, not protruding; gena not
Shouldered, bearing numerous long, rather stiff brownish bristles. Ventral mouth-parts rather
clongate, last joint of labial and maxillary palpi slender, twice the length of second maxillary
joint; process of palpifer large, distinct, also a process on first joint of maxillary palpi; gula
triangular, distinet.

Prothoraxr depressed; pronotum reetangular, about twice as wide as long, uniformly hairy in
front, posteriorly shining, with a few widely separated striae, often a faint median suture; sternum
very broad, narrow; eusternum faintly distinet; ventro-lateral suture faint, oblique; sternellar
band fused into lateral region at extremities. Mesonotum and metanotum dull, granulate.
L3ach leg an almost invisible joint.

Abdomen very slender, with wide intersegmental skin; first and second dorsal and ventral
amp illae dull, granulate, third, fourth, fifth and sixth deeply bilobed, the lobes teat-like, pro-
jecting; intersegmental skin between fifth and sixth dorsal ampullae dull, coarsely granulate.
Pleural dises not distinet.  Spiraeles orbicular, very minute, smaller than ocellus, peritreme thin.

Pupa: Several long setae on dise of pronotum and a large group near posterior border,
mesonotum and metanotum glabrous; third, fourth, fifth and sixth abdominal terga bearing an
anterior irregular band of fine, slender, eurved points and a posterior band of setae; seventh
with two large hooks on posterior margin.

[Deseribed from specimens Hopk. U. 8. 9784¢1.]

The larva has been found ouly in the dead branches of ash (Fraxinus). It
works beneath the bark for a short time, spending most of the larval life in the
wood. Several generations continue to breed in the same twigs, which they
completely honeycomb. This is a true dry wood borer. The mines are tightly
packed with granular frass. One year is required to complete the life cycle.
Range, eastern United States and Canada. Observations by A. B. Champlain
and the author.

OBR1UM MACULATUM Oliver
PHYTON PALLIDUM RSay

In general as in O. rufulum, but differing in having a less elongate form and shorter body
hairs; genal bristles fine, whitish; ocellus rather indistinet; process of palpifer as long or longer
than entire palpus; gula longitudinally striate; posterior area of pronotum raised, extending
forward in the middle, faintly and sparsely striate; dorsal ampullae projecting, marked by a
single transverse fold (in rufulum two folds are present).

[Deseribed from speeimens Hopk. U. N, 15128].

The larva breeds in branches of Quercus, Celtis, Acacia Hicoria, Morus and
Castanca. Tt does not hore so extensively in the wood as O. rufulum. The life
cyele is completed in one year. Range, eastern United States and Canada.

MOLORCHUS BIMACULATUS Say.
{PL IX, XLII]

~ Form depressed, elongate, tapering posteriorly; integument thin, shining, sparsely eovered
with fine whitish hairs,

Head as in Obriwm rufulum, but thicker in front; one indistinet ocellus; genal setae more
numerous and longer; first and second antennal joints transverse, subequal, third longer; last
joint of maxillary palpi as long as two transverse basal ones; proeess of palpifer distinet.

Pronotum about twice as wide as long, posteriorly reticulate, shining, then dull granulate;
sternum coarsely granulate, shining. Mesonotum and metanotum granulate, shining. Legless.
) Ampullae coarsely granulate, shining.  Pleural dises indistinet. Spiracles very minute,
inconspicuous, orbicular, peritreme thin.

Pupa: Three transverse groups of long setae on pronotum; mesonotum and metanotum
glabrous; several finer setae on second abdominal tergum, third, fourth, fifth and sixth abdominal
terga bearing two groups of from three to six small chitinous setiferous points; two recurved
points and several setac on seventh; eighth bearing many long setae.

[Deseribed from specimens Hopk. U.S. 118472.]

|
1
|
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This species attacks a variety of recently dead trees, mining the smaller
branches. The larvae practically mature beneath the bark, making irregular
mines 8 to 10 inches long. On entering the wood a long curved pupal ecell is
made, often 3 inches in length. At the posterior end the lavva pupates behind
a wad of fibrous frass. One generation oceurs each year, but the larvae mature
very rapidly. From eggs laid in April pupae and adults ean be found in late
August. The adults hibernate in the cells. It has been reared from Cereis,
Cornus, Liguidamnbar, Castanea, Quercus, Vitis, Juglans, and Acer. Collected
by A. D. Hopkins, W. I'. Fiske, . B. Kirk, J. N. Knull, and the author.

CALLIMOXUS FUSCIPENNIS LeConte
[Pl. XXT]

Form more robust, quadrangular, tapering posteriorly; integument thin, shining, sparsely
covered with whitish hairs.

Head as in Obrium wmaculatum; labrum transversely oval, nearly twice as wide as long;
ocellus large but little protuberant; first and second joints of antennac subequal, about as long
as wide, third longer; last joint of maxillary palpi not quite twice length of second; process of
palpifer and that of first maxillary palpal joint distinet, the former larger.

Prothorar thick, pronotum but little wider than long, anteriorly sparsely hairy, posteriorly
regularly striate; sternum alutaceous, shining. Third, fourth, fifth and sixth ampullae deeply
bilobed, teat-like, conspicuously projecting. Legs minute, two or three-jointed.  Pleural dises
indistinet. Spiracles very small, inconspicuous, suborbicular, peritreme thin.

[Deseribed from speeimens Hopk. U. 8. 131654.]

Habits and seasonal history similar to those of Molorchus bimaculatus.
Specimens colleeted by H. B. Herbert from Ceanothus thyrsiflorus, Muir Woods,
Cal. ‘

Tribe CURIINI

The larva of Curius has many striking characters by which it is easily
recognized. These peculiarities are found also in Kuderces. None of the adult
systematists have suggested such relationships for these forms, but as larvae
they will be here eonsidered together. A peculiar character common to both,
though probably of little taxonomic value, is the rugose texture of the ventral
intersegmental skin between the middle abdominal segments. The affinities
point towards those forms about Obriwin.  They may be recognized as follows:

Process of palpifer unusually long; last joint of maxillary palpi very long; gena not shoul
dered, bristles long (numerous in Curius, few in Huderces); ventro-lateral suture absent; sternellar
fold broadly fused at extremities into epipleurum; hypopleural area of abdomen strongly pro-
tuberant laterally; pleural dise rather indistinct, but somewhat granulate; legs very small,
three-jointed, form contracted.

Genal setae numerous; median suture of pronotum not impressed. ... .. ... .. .Curius dentatus
Genal setae few, four in a row; median suture impressed. . A . Euderces picipes

CURIUS DENTATUS Newman
[Pls. IX, XV, XX, XIX]

Form stout, very much depressed; integument thick, shining, sparsely covered with fine
whitish hairs.

Head depressed, trapezoidal, wide behind and very suddenly narrowed in front; mouth
frame eorneous, smooth; clypeus and labrum thiek, latter rectangularly oval, eoarsely pune-
tured; mandibles dull, exeept tips, broad, basal piece about one-third width of distal; antennae,
fleshy, first and second joinis subequal, little longer than wide, third longer, supplementary
minute; ocellus large, protuberant; gena not shouldered but densely covered with skender
bristles; ventral mouth-parts quite long; first and second joints of maxillary palpi transverse,
last twiee length of second, equal to last labial; proeess of palpifer as long as last maxillary joint.

Prothorax depressed, trapezoidal; pronotum trapezoidal, aboui two-thirds as long as wide,
anteriorly sparsely hairy, posteriorly dull, covered with small, flat, regular granulations, no
median suture; sternum broad, posteriorly granulate; ventro-lateral suture not impressed;
sternellar fold short, protuberant at extremities and broadly fused into epipleurum. Mesonotum
and metanotum dull, granulate. Legs minute, three-jointed, very short.

_ Abdomen depressed; hypopleural area strongly protuberant laterally, as well as spiraeular
region; dorsal ampullae broad, flat, dull, granulate, no markings; ventral similar exeept that
the third, fourth, fifth and sixth are divided in the middle by a longitudinal band of very rugose,
semi-corneous texture. Pleural dises on second abdominal segment dull, granulate. Spiracles
minute, smaller than ocellus, sub-orbicular.
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i he pupa i very similar 1o that of Molorchus in the arrangement of hairs and spines
i peverse bands of hairs on pronotum; mesouotum and metanotum glabrous; ecach
hale 1 rgum In-:ll'mg (WO HASVerse rows of very small p()llltm‘, :\rrangv(l in four groups
1 vo anterior smaller; the seventh aud eighth have several large recurved spines and the
w bes hear two.
Described from specimens Hopk. U. 8. 12286 and 118764.]

The larva feeds between the bark of small branehes of Pinus, Taxodium,
and Juniperus, A few specimens were also reared from dead branches of Acer
at Ialls Church, Va. It deeply scores the wood, later often extending a long
mine through the twig and finally making a broad, flat pupal cell nearly at
right angles to the grain.  The life eyele is completed in one year. Range,
<outheastern United States.  Observations by A. D. Hopkins, W. F. Fiske, and
the author.

EUDERCES PICIPES Tabricius

[P1S: M SN WIS TN

Form semi-robust, short, contracted; integument tough, shining, sparsely covered with
fine whitish hairs.

IHead suboval, widest behind, with a slight anterior taper; mouth-frame lightly corneous:
clypens rather wide; labrum thin, iransversely oblong; mandibles broad at apex, basal piece
narrow, reddish brown, about one-fourth width of apical, which is piceous, shining, with a
shallow fovea on outer face; antennace slender, second and third joinis subequal, third about
cqual to fourth, supplementary long, one-half length of fourth; ocellus large, white, not very
protuberant nor contiguous with antennae; gena abruptly rounded, scarcely shouldercd, bearing
a row of four long setae behind oecellus. Ventrai mouth-parts rather long, curving over lower
face of mandible, bearing numerous long hairs; last joint of maxillary palpi much longer than
sccond, slightly shorter than last labial; process of palpifer as long as last maxillary joint; gula
narrow, sutures protuberant, concave.

Prothorax subrectangular, rather thick; pronotum Hitle wider than long, anteriorly regu-
larly though sparsely hairy, posterior area with a few irregular faintly impressed striae ending
in an irvegular band of lenticular punctures, then finely granulate; median suture impressed;
sternellar band at extremitics broadly fused into epipleurum. Legs not longer than maxillary
palpi, of two globular joints and a miute fleshy spine.

Abdomen rather contracted; ampullae prominent, last three dorsal ones, oval, dull, granulate,
granules rather flat, with faint lateral impressions and median furrow; hypopleural region
strongly protuberant; skin between fourth and fifth ventral ampullac strongly rugose.  Pleural
dises granulate on first, second, and third segments. Spiracles smaller than ocellus, sub-orbicu-
lar, peritreme thin.

[Described from specimens Craighead colleetions 23%s.]

The larva construets long mines beneath the bark, entering the wood to
make a short pupal cell.  The adult is common on flowers. Larvae have been
collected from Castanca, Hicoria, Quercus, Cercis, Celtis, Juglans, Robinia,
Nyssa, Cornus, and Pyrus.  Range, eastern United States and C(‘anada.

CALLICHROMA PLICATUM Lecconte
[PL. 1IN figs. 5 and 8]

Forin robust, cylindrie, tapering.

 Head broad behind, tapering rapidly to a narrow front; mouth-frame scarcely corneous;
epistoma thick, abruptly protuberant, wrinkled; elypeus small; labrum large, very thick, ob-
long, rectangular; mandibles tapering to apex, broad at base, yellowish basal piece as wide as
preeous, -_*hmm;: distal piece; second joint of antennae, about as long as wide, covered with
minute fine pubescence; one small ocellus, prominent, distinetly separated from antennae.
Giena not shouldered. covered with very fine short pubeseence, as is also the front of the head.
Ventral mouth-parts fleshy; palpifer and maxillary palpus pubescent; joints of maxillary palpi
subequal, first transverse, third slender, equal to last labial; process of palpifer very minute;
ligula so small as to be concealed.
) Prothorax sparsely covered with very short fine hairs; pronotum posteriorly embossed and
irregularly closely striate, median suture impressed behind; sternellar fold not passing beyond
spiracles. Lyg\- of three large globular joints and a short spine-like tarsus. Spiracles oval,
peritreme thick.
.\‘-x\'-uln):l:n(h%r:i fron two poor specimens in the U. 8. National Museum, collected in Morus at

avannah, Ga,

I;ntil better material ean be had for study, further details eannot be dis-
cussed.
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Tribe RHOPALOPIIORINI

Rhopalophora undoubtedly represents a distinet tribe. Its position is rather perplexing,
but it shows affinities toward Heterachthes and also those forms about Molorchus. The char-
acters are deseribed under the species.

RHOPALOPIIORA LONGIPES Say.
[Pl XX1, fig. 1; PL. XV, figs. 1 and 12.]

Form elongate, subeylindric; integument firm, shining, smooth, sparsely covered with short,
fine, light yellowish hairs.

Head subtrapezoidal, rapidly narrowing on front, mouth-frame slightly corneous; epistoma
broadly emarginate in middle; clypeus thin, short; labrum transversely oblong, thin; mandi-
bles rather broad, basal half reddish brown, one-third width of distal, latter piceous, shining,
suleus on outer face; antennae rather stout, first joint globular, equal to slender third, shorter
than second, supplementary very minute; two bead-like, prominent ocelli below antennae, not
enveloped by gena, which 1s beset with a number of rather stiff bristles; last joint of maxillary
palpi about twice the length of transverse second, about equal to last labial; process of palpifer
and that of first maxillary joint, large, distinet.

Prothorar narrowly rectangular, depressed; pronotum twice as wide as long, posterior area
embossed, very regularly and finely striate, sparsely haired, no median suture; sternum narrow,
transverse; ventro-lateral sutures very obliquely diverging; sternellar fold not distinet beyond
spiracle. Mesonotnm and metanotum granulate, shining, former with an inverted v-shaped
impression (i.e., seutellum distinet), the latter with a transverse suture.

Legs well developed, four-jointed, femur and tibia about equal in length to maxillary palpi.

Abdomen cylindrie, segments deeply constricted; ampullae small, bearing two irregular
rows of small shining tubercles, last ventral substriate. Pleural dise a very large, dull, finely
striate area on second, third and fourth abdominal segments.

Spiracles suborbieular, very small (about size of ocellus), peritreme thin.

[Deseribed from specimens Hopk. U. 8. 11844a.}

The larval habits of this species are similar to those of Molorchus bimacu-
latus, but the adult does not transform until the spring. It has been reared
only from Cereis. Collected by A. D. Hopkins, T. E. Snyder, and the author.

TYLONOTUS Iialdeman

This is the only larva of the adults generally associated with it that has
been studied, except Chion and Eburia. It can in no way be grouped with
Chion but does show a relationship to Eburia, Romaleum, and the species of
Elaphidion having two ocelli. The larva of the European Stromatium can he
placed with it. The writer regards it as a form intermediate between Malcopterus
and the true species of Elaphidion.

TYLONOTUS BIMACULATUS Haldeman
[Pl IX, fig. 7; PL. XXI, fig. 4; PL. XVIII, fig. 2; PL XV, fig. 13]

Form subeylindric, clongate, slender; integument rather firm, shining, sparsely covered with
short, light yellowish hairs. i

Head roundly reciangular, almost suborbicular; month-frame corneous, smooth, greenish
brown; clypeus long as labrum, latter transversely oval, somewhat stalked, eiliate m front :
mandibles rather slender, entirely black, basal picce about one-half length of disial; antenna
slender, first and second joints subequal, or first a litie shorter, third shorier; supplementary
minute; ocellus large, elear, projecting, contiguous to antennae, not enclosed by gena (i.e., gena
not shouldered). Ventral mouth-parts: palpi slender, last joint of maxillary palpus slightly
longer than second, about equal to or slightly shorier than last labial; process of palpifer distinet.

Prothoraxr about two-thirds wider than long, four tergal plates distinet, ochraceous; pro-
notum slightly wider than long, anteriorly sparsely hairy, hairs short, posteriorly finely and
regularly striate, median suture not impressed; sternum narrow, custernal spots contiguous,
glabrous, wrinkled, shining; ventro-lateral suture a mere notch; sternellar fold not passing
spiracles, distinet at extremities. Mesonotum having scutellum distinet; metanotum with a
transverse impression. Yegs very short, three-jointed, basal joints transverse, shorter than
maxillary palpi. ' . .

Abdominal segments elongate, space between ampullae (intersegmental skin) twice wider
than ampullae; dorsal ampultae projecting, oval, finely alutaceous, shining, markel by two
lateral and two transverse impressions, setting off a fusiform area. Pleural dises indistinct.
Spiracles broadly oval to orbicular, peritreme distinet.

57951—5
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Pronotum beset with a few short stiff hairs on a papilla-like base; mesonotum
notum having a few very small points on posterior half; two groups of small
on the posterior half of each abdominal tergum, becoming larger posteriorly and

n seventh and ecighth, the latter having six on the hind margin.

Described from specimens Hopk. UL S, 10323.]

Ihe larva usually is found attacking living ash (Fraxinus) trees, and it
often kills them. 1t mines beneath the bark and wood, first in the larger
Lranches and later in the main trunk as the trees become weakened. It is
often associated with several speeies of cossids.  ITmmature larvae and pupae
can be found at the same time, indieating a life-cycle extending over several
years.  Range, castern United States and Canada. Observations by A. D.
Hopkins, W. I Fiske, A. B. Champlain, J. L. Webb, and the author. It
oceasionally attacks privet hedges (Ligustrum), causing the death of the plants.

Tribe EBURIINI

LeConte (20) placed Eburia in the group Cerambyei with Chion, Elaphidion
ote.  Lacordaire (19) makes a separate tribe of this and allied forms. Based on
larval charaeters Lacordaire’s grouping seems more natural, as these forms are
quite different from the others with which they have been tribally associated
on imaginal charaeters. They can be recognized as follows:

Form robust, cuneate; labrum large, fleshy; gena bearing no setae and usually one large
ocellus; pronotum posteriorly striate, with a deeply impressed median suture; ventro-lateral
sutures strongly impressed behind; sternellar fold distinet at extremities; legs long, four-jointed;
pleural dises not granulate, rather indistinct.

If a larger number of species was available for study it is doubtful if these
two genera could be separated.
KEY TO THE GENERA OF EBURIINI

Process of palpifer minute, indistinet
Process of palpifer senyllang el R e e R e

EBURIA QUADRIGEMINATA Say.
[Pls. XXI, XXVIII]

~ Form exmeate, compressed posteriorly, robust; integument tough, shining, sparsely covered
with slender golden hairs, mouth-frame corneous, dark orange to lemon-coloured; eclypeus very
short; labrum thick, suborbicular, somewhat stalked, very hairy; mandibles short, stont, basal
piece ochraceous, wide, two-thirds shorter than distal, latter black, piceous with a suleus on outer
fuce; antennae slender, first and second joints subequal, each twice or more as long as wide,
third shorter, supplementary minute; ocellus large, white, contiguous to base of antennae,
enveloped by the somewhat shonldered gena. Ventral mouth-parts rather thick, corneous;
last jomt of maxillary palpi, shorter than second, shorter than last labial; process of palpifer
very minute; gula parallel, anterior margin sunken.

_ Prothorax very thick, quadrangular, with four prominent, pale yellow plates; pronotum a
little wider than long, anteriorly covered with short hair, posteriorly alutaceously striate, with
numerous lentienlar impressions, median suture entire, deep behind; sternum hairy, wrinkled
exeept two glabrous spots on eusternal area; ventro-lateral sutures impressed behind. Metanotum
having a transverse mnpression. Legs four-jointed, long, tarsus chitinous-tipped.

Abdomen laterally eompressed; dorsal ampullae alutaceous, shining, marked by two lateral
and two transverse impressions. Pleural disc wrinkled, indistinet. Spiracles large, narrowly
oval, peritreme indistinet.

Deseribed from specimens Hopk. U. 8. 9791L]

l"lns larva is a true heartwood borer in Quercus, Hicoria, Robinia, Fraxinus,
and Castanen, so far as recorded. It prefers dry solid wood, in which it excavates
large contorted mines very tightly packed with frass. Mature oaks having a
“catface” or scar through which the larvae ean gain aceess to the heartwood are
often badly damaged. A correspondent sent in a larva taken from a wooden
bed which had been is use over 20 years. Dr. Hopkins records the adults under
the bark of Ulmus and Fagus.



!
|
|
|
|
|
[I
|
|

67
EBURIA sp.

(Probably ovicollis LeConte or mutica LeConte)

Form, texture, and in general as in E. quadrigeminata, except that the hairs on the budy are
finer and lighter in colour.” The posterior pronotum is more fincly striate, these striae tending
to be somewhat finely reticulated; ampullae alutaceous to flat, granulate.

[Deseribed from two specimens in the U.N. National Museum collected at Brownsville,
Tex., May 24, 1905, by H. S. Barber, in the wood of huisache (Aecacia)].

BROTHYLUS GEMMULATUS LeConte

. The form, texture, and general characteristics are similar to those of Eburia, but this larva
differs in having a large process of the palpifer about equal to the last joint of the maxillary paulpi,
and also a proeess on the first palpal joint; last joint of antennae less than half the length of the
second; ocellus indistinet; gena more abruptly shouldered; sxubmentum more deeply sunken
below edge of hypostoma.

[Described from speeimens IHopk. U. S. 12614 and 12618¢.]

Mr. A. B. Champlain collected these specimens from the base of dry dead
serub oaks (Quercus) in Colorado. The samples of work were similar to those
of Eburia quadrigeminata.

Tribe PHORACANTHINI

The larvae of the species included in Romalewm, Eustroma, Aneflus, and
Elaphidion (in part) constitute one of the most casily recognized groups of the
Cerambyecinae. It is impossible to group the larvae of the speeies here con-
sidered, as they are arranged in adult elassifications, but a simpler arrangement
is possible by splitting the genus Elaphidion. Rowaleum and Eustroma can be
separated from the species of Elaphidion but not by very good generic charac-
ters.  Kustroma is more like Romaleum atomarium than is the latter like 2.
rufulum. Again, the species of Elaphidion, 10500a, 10961d, and 10055, are
much more distinet from forms like mucronatum than are the latter from
Romaleum, and are considered, from the larval standpoint, as a distinet genus.

Some species of Elaphidion cannot be even grouped with those discussed in
the preceding paragraph. E. alienum is closely allied to Stenosphenus and is
here treated with it. Those forms about K. tenue, ete., are still more distinet
and are regarded as a transition from the Stenosphenus-like species to those of
the tribe Stenaspes.

The species of Romalcum, Eustroma, and the species of Elaphidion which
have two ocelli may be characterized as follows:

Form elongate, produeed by wide intersegmental skin; head usually depressed; normally
two ocelli enclosed by a more or less shouldered gena; process of palpifer lurge, small in a few
species; prothorax depressed, sternal region very broad for its length; pronotum posteriorly
having a few coarse striae, median suture impressed; ventro-lateral suture impressed behind;
eusternal glabrous spots more or less fused; sternellar fold distinet at extremities; mesonotum
and metanotum with x-shaped impressions; legs rather long, four-jointed, without tarsus
longer than maxillary palpi; ampullae alutaccously tuberculate, having two lateral and two
transverse arcuate impressions, also a deep median furrow; pleural disc indistinet or a deep pore
In some Speeles.

KEY TO THE SPECIES OF ROMALEUM, EUSTROMA, AND THOSE OT
ELAPHIDION HAVING TWO OCELLI

Process of palpifer distinet; pleural dise indistinet, crowded by a tubercle; spiracles larger. . . .. I
Process of palpifer minute, indistinet; pleural dise distinet, finely granulate; spiracles
orbicular

Oeelli one or indistinetly two, erowded by a chitinous fold on pleurostoma; hairs on lateral
region of prothorax stiff, subulate.
Ocellus one, large not sunken in fovae produced by fold of gena.
Hypostoma transversely and coarsely wrinkled.............. ... .. .. Romalewm sp. 11871
Hypostoma longitudinally (to head) and finely wrinkled....... ... ... Romaleum rufulion.
Ocellus one or indistinctly two, in a deep fovea.
5795151



68

One or rarely no ocellus; process of palpifer not so long as last joint of maxillary palpi.
TERELANLL . . i cocwe o - o i e o AT Romalewm atomarium
I'wo very sm nall nulll, pm(u\ of palpifer large, joint of maxillary palpi.
Westarn .. .. .. .. .. . .. ..l UioL S i ST Lustroma validum
Ocelli two, leuul hairs on Tateral region of prothorax more slender.
Labrum’s aborbicular.

Head in cross-section twice as wide as deep; hairs on labrum not as long as labrum itself.
Elaphidion mucronatum

Head not so depressed; hairs on labrum longer than labrum itself.

Third joint of antennae longer than second............... otk ox RN NN E. inerme
Third joint of antennae shorter than second........................... oo B villosum
Labrum wider than long.
Iipistoma broadly eurved; spiracles suborbicular. . PP o 0 0 0 080000008 o E. incertum
Ipistoma broadly unvml spiracles oval .E. sp. 122831
Tpistoma nearly s(ruight; spiracles oval. ... o e E. arizonense

Ipistoma shallowly emarginate.
Neeond joint of antennae longer than first. ... .. . o E. sp. l()ﬁ()[)a
Tirst and second joints of antennae equal E. sp. 10055
Spistoma suddenly and deeply emarginate behind elypeus; second joint of antennae long;(r
Yo i L i B W B 056 00000000850000000000006058600800000 a0 E. sp. 109614

ROMALEUM RUFULUM Haldeman

[PL 1, fig. 6; PL VIIIL, fig. 13; P1. \\ fig. 6; PL XIX, fig. 13; PL XVIIL, fig. 9; PL XV, fig. 3;
|. XXXIX, fig. 1; PL XL

Form robust, clongate, anter; 10r1y depressed; integument tough, firm, shining, sparsely covered
with short, coarse, castaneons hairs.

Head wundl) rectangular, slightly narrowed in front; mouth-frame ‘heavily corneous,
piceous; labrum transverscly oblong, hairs short, stiff; mandibles stouf, piceous, basal piece
ahout one-half length of distal, fovea on outer f‘n‘e antennae slender, first and second joints
subequal, third slender, slmrter. supplementary a mere point; ocellus large, globular, elear,
somewhat enveloped by gena.  Ventral mouth-parts more eorncous than usual; last joint of
maxillary palpi more slender and shorter than cither seeond or last labial; process of palpifer
distinet; hypostomal edge finely longitudinally wrinkled, the onter striae be(’ommg transverse;
gula ltmgvr than wide.

Prothorax depressed, little more than twice as wide as long; hairs on lateral region short,
subulate, ferruginous; pronotum nearly twice as wide as long, with a border of short hairs on
anterior margin, posterior area slightly cmbossed, protruding forward in centre, irregularly
pinnately striate; median suture faintly impressed behind;  sternum narrowly reetangular,
very broad; ventro-lateral sutures distinet; mesonotum and metanotnm bearing x-shaped
impression. Legs long, four-jointed.

Abdomen: Dorsal ampullae broadly oval, alutaceous, shining, marked by two lateral and
two transverse impressions.  Pleural dise wrinkled, indistinet.  Spiraeles broadly oval, peritreme
€Orneous.

Pupa: Pronotum, mesonotum and metanotum sparsely and rather regularly beset with
minute creet .npomu-s abdominal terga armed with well-dispersed, erect, acute spines whieh
become larger and curved posteriorly, arranged in a somewhat oval figure, noneon eighth seg-
ment.

[Deseribed from specimens Ilopk. U. S. 10926 and 11863d.]

The habits of this species somewhat resemble those of Prionoxystus and
(foes, as they attack living oak trees (Quercus). The egg is laid under seales
of the bark and for the first year the larva mines beneath the bark or merely
starts its burrow in the wood. During the second year a long upright gallery 1s
made deep into the heartwood at the extremity of which pupation occurs. The
adult emerges back through the gallery at the point where the egg was laid.
Large quantities of frass are exuded and the mine in the wood is always open.
It is of considerable economic importance. Range, through central and eastern
United States and Canada. Observations by the author.

ROMALEUM ATOMARIUM Drury
[PL X, fig. 2]
Very similar to rufulum, but casily distinguished by having a very small and narrowly ova

ocellus (or none) hesides the antennae, set in a deep groove produced by a large chitinous wrinkle
of the gena; anterior edge of hypostoma smooth, not wrinkled; ampullae more wrinkled.
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Pupa: Pronotum, mesonotum and metanotum glabrous, spines of abdominal terga arranged
more transversely, those on posterior border of segments larger; eighth spinose.
[Described from specimens Hopk. U. 8. 11849.]

The larva feeds beneath the bark of the base of dead trees or stumps, later
going into the sapwood to construct the pupal cells. It has been found in
Quercus and Castenea. The larva opens the mine forming the exit hole through
which the adult emerges. Two years are required to complete the development.
Range, throughout the eastern United States and Canada. Observations by
W. F. Fiske, T. E. Snyder, R. W. Van Horn, and the author.

ROMALEUM sp. (11871)
XLIV

This larva closely resembles rufulum, but can be readily distinguished by the several deep
transverse wrinkles or folds across the Lypostoma, while in rufulum the hypostoma is closely
wrinkled or finely striate, longitudinally in reference to the head, and the gula is very short, as
wide or wider than long. The body texture is thin, the hairs finer, and the ampullae more closely
reticulated almost to a degree of tubereulation.

Pupa: Resembles rufulum except that the spines are heavier.

[Deseribed from speeimens Hopk. U. S, 11871,]

The larva feeds on the outer thick bark of Quercus prinus and probably
other oaks, where a long mine, sometimes 3 feet in length, is excavated through
the projecting ridges of bark and tightly packed with granular frass. Before
pupation a cell is made between the bark and sapwood, searring the eambium
and causing a subsequent black sear or defect which is not effaced for years
after, and which mars many following years of growth. The pupal cell is dis-
tinguishable on the surface of the tree, as an elliptical scar, parallel to the trunk,
rescmbling a healed axe cut. Caged larvae have lived three years and have
not yet pupated. MNr. W. H. Long, of the Bureau of Plant Industry, United
States Department of Agriculture, collected speeimens of the larvae and has
recorded serious damage to the resulting oak timbers in the Ozark mountains.

The larvae of this inseet have been under observation for five vears, but
not until the summer of 1917 was it possible to secure adults, when the writer,
with Mr. H. B. Kirk, cut out a pupa and several adults dead in the pupal eell
on June 22, 1917, at Charter Oak, Pa. The adult has not been determined as
different from other forms here described, but the writer considers it a good
species, probably new, and suggests the name Romalewum cortiphagus.

EUSTROMA VALIDUM LeConte
Similar to R. atomarium, but instead of one ocellus, two very small ones are present, almost
indistinet; the process of the palpifer is large, as long as the last joint of the maxillary palpi;
this joint is very acute; labrum densely hairy on anterior margin, widest near base; pronotum
deeply punctured on anterior half, posteriorly finely, somewhat pinnately striate,
[Deseribed from speecimens Hopk. U. 8. 10057.]

The larva feeds in dead wood at the base of the tree, excavating large
galleries beneath the bark and down into the roots.  The pupal cell is made at
the end of a long mine in the wood. It has been collected from Prosopis and
Parkinsonia in Arizona by M. Chrisinan.

ELAPHIDION MUCRONATUM TI'abricius
Pl. VIII, fig. 9; Pl X, fig. 6; PL XV, fig. 4]

Form robust, elongate, anteriorly depressed; integument tough, shining, rather thickly covered
with long golden hairs. . .

Head roundly reetangular, depressed; mouth-frame heavily corncous, dark reddish, bearing
a few setae scareely longer than the antennae; epistoma suddenly and deeply emarginate behind
clypeus; mandibles and ventral mouth-parts as in Romalewm; labrum suborbicular, hairs dense
but not longer than its length; antennal joints subequal or last a little shorter than second;
ocelli, two, prominent, globular, inclosed by corneous genal shoulder; process of palpifer very
prominent.
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Prot! in Romalewm, except that hairs on the pleurite are longer and fewer; ampullae
1 wis and having more of a tendency to be tubereulate; pleural dises not distinct,
piracles broadly oval to suborbieular, peritreme distinet. Other characters as in

Described from specimens Hopk. UL 8. 10389a.]

The larva feeds in the dead branches of a great variety of hardwoods,
mining beneath the bark and deeply scoring the wood, which it enters only to
make the pupal cell.  This cell enters the wood at right angles to the grain,
then suddenly turns parallel to it. It is opened through the bark by the larva.
The life-cvele is normally eompleted intwo years.  The first year the larva mines
beneath the bark. Range, central and eastern United States and Canada. It
has been colleeted from Quercus, Rhus, Morus, Acer, Castanea, Cercis, Populus,
Liviodendron, Asimina, Pyrus, and Sassafras.  Mr. W. F. Fiske has collected a
number of larvae from ZTavodium in the South. These larvae have smaller
spiracles.

LELAPHIDION INERME Newman

[PL. VIII, fig. 11]

Form as in mucronatum; hody densely eovered with long coarse hairs, those ¢n prothorax
very long; head depressed, though not as strongly as mucronatum; epistoma broadly emarginate,
hairs very long; labrum sub-orbicular, slightly longer than wide, hairs dense, longer than its
length; antennal joints 1 and 2 subequal, but little longer than wide, the third much longer;
otherwise as in mucronatum.

|Described from specimens Hopk. U. 8. 10077f collected by H. P. Loding.]

This is a southern species recorded only from the branches of orange trees
(Citrus).  The work is similar to that of E. mucronatum.

ELAPHIDION VILLOSUM Fabricius
[PL. XXI, fig. 3]

Immediately recognizable by the very long, lemon-yellow hairs, especially on prothorax,
these being as long as the pronotiun; short subulate hairs on epipleurum and alar area of prothorax
absent. Iead broadly oval in cross section; epistoma very shallowly emarginate, bearing a
number of long hairs; labrum orbicular, hairs on middle longer than labrum itself; genal shoulder
cenelosing oeelli less abruptly.  Posterior area of pronotum simply, irregularly, coarsely striate;
ampullae sub-tuberculate; spiracles broadly oval to orbieular, peritreme indistinet.

[Deseribed from speeimens Hopk. U. S, 9781.]

The larva attacks the smaller branches of a great variety of hardwood
trees. It burrows down the centre of the stem until nearly mature, when it
cuts off the hranches from the inside, leaving a thin shell of bark, which later
breaks.  Rarely are holes made along the mines to exude frass. Pupation
oceurs between two plugs of frass, in the late fall or early spring. The life
cycle is completed in one year. This species often becomes of economie import-
ance and is abundantly cited in literature.

It is sometimes reared from branches which are dead and in this case does
not girdle them. This may be a different species, as some of the larvae show
variations from the form deseribed.

ELAPHIDION INCERTUM Newman

_ Similar to mucronatum but readily distinguished by the greater degree of hairiness, the
hairs being very fine; head oval in eross-section, but not so markedly as in villosum; labrum,
fransversely oval, very finely eiliate; hairs about epistoma very short, much shorter than antennae
while in mucronation they are about as long as antennae; epistoma thickened, broadly and rather
decply curved, wrinkled. Spiracles small, nearly orbicular, some abdominal ones but little
larger than ocellus. :

_ Pupa: Head, pronotum, mesonotum, and metanotum unarmed; a transverse row of acute
spines on posterior border of first few abdominal segments, becoming arranged in an oval man-
ner on posterior ones; several spines on eighth; a median longitudinal stripe of very fine pubes-
cence on first seven.

[Deseribed from specimens Hopk. 17, S. 9791a¢ and 10320.
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The larvae here deseribed have heen found ounly in the outer bark of Morus,
where an irregular contorted gallery is excavated, sometimes scoring the cam-
bium. Observations by H. B. Kirk, A. B. Champlain, and the author at
Harrisburg, Pa. A larger, more robust form, having larger spiracles and finer
body-hairs, is found beneath the bark of dead, somewhat decaying hickories.
[Hopk. U. S, 9791d.]

ELAPITIDION ARIZONENSE Casey

Similar to E. mucronatum but more robust; striations on posterior pronotum finer; epistoma
nearly straight; labrum semi-eireular, usually mueh wider than long, widest at base; first and
seeond joints of antennae subequal; proeess of palpifer longer than last joint of maxillary palpus;
ocelli small; ampullae coarsely reticulate to sub-tubereulate; spiraeles small, oval, peritreme
indistinet. .

[Deseribed from speeimens Hopk. U. 8. 10353¢ and 10065¢.]

This is a southwestern speeies working, much as E. mucronatum, beneath
the bark of dead Saliz, Populus, and less frequently Quercus. It is usually
found in somewhat decayed wood associated with a species of Acanthoderes.
Collected by M. Chrisman and Geo. Hofer in Arizona.

ELAPHIDION sp. 122837

This speeies very elosely resembles E. arizonense.  The body hairs are silky, short, and less
closely set, and the striations on the posterior area, of the pronotum are deeper and more elosely
set; epistoma broadly emarginate; labrum semi-circular, wider than long, glabrous in middle;
second joint of antennae the longest; proeess of palpifer very large, as also that of first maxillary
joint; ampullae somewhat tuberenlate along lateral impression; pleural dises rather distinet on
first and seeond segments; spiraeles oval, peritreme thin.

[Deseribed from specimens Hopk. U. N, 122834.]

These larvae were collected from dead Juglans branches in Arizona by
M. Chrisman. The work is very similar to that of E. mucronatum.

Although this larva in many respects closely resembles that of E. arizonense,
in other characters, chiefly the prominent pleural dises, it suggests the following
undetermined species,

ELAPHIDION sp. 10500a

Formas inE. villosum; integument firm, shining; body hairs fine, whitish; head somewhat ova
in eross seetion; epistoma shallowly but suddenly emarginute at centre; labrum broadly ova
to sub-orbicular, little wider than long, eovered with long hairs; first antennal joint transverse
shorter than second, which is about as long as wide; last joint of maxillary palpi equal to second
slightly shorter than last labial; process of palpifer minute. Posterior area of pronotum em-
bossed, very smooth and shining, except for a few large punctures, the posterior ones extended
into striae; pleural dises finely granulate, with a deep pore on first, second and third segments;
abdominal spiraeles minute, oval, but little larger than ocellus.

[Deseribed from speeimens Hopk. U. 8. 10500q.]

The larva feeds in the dead dry stems of Yueea. It does not girdle branches.
It has been collected in Arizona by M. Chrisman.

ELAPHIDION sp. 10055
Distinguished from 10500¢ as follows: Labrum orbicular; first and second antennal joint
subequal, slightly wider than long; epistoma broadly eurved, not suddenly emarginate.
[Deseribed from speeimens Hopk. U. 8. 10035.]
These larvae were collected in the stems of Rhus in Arizona by W. D.
Fdmonston. They do not girdle the branches.

ELAPHIDION sp. 10961d
[Pl. VIH, fig. 10]

Resembles 10500a, but the form is more robust and body hairs very eoarse; head more
depressed; epistoma very abruptly and deeply emarginate behind elypeus; labrum thin sub-
orbicular, though wider behind; seeond joint of antennae slightly longer than wide; palpifer
proeess minute; pleural dises finely granulate with a deep pore on first, second and third abdom-
inal segments; spiracles sub-orbieular small.

[Deseribed from speeimens Hopk. U. 8. 109614d.]



72
Ihis species feeds in the small branches of the Chilicote bean (Erythrina
coralloides) in Arizona, but does not girdle the branches. The specimens were
collected by Geo. Hofer.
Tribe HETEROSPINI

These larvae, including the genus Stenosphenus and Elaphidion alienum,
are regarded as a distinet group showing a well graded transition from the true
species of Elaphidion, especially those forms with a deep pleural dise (15. 105004«
ete.) to the species of Elaphidion having one ocellus (£. tenue, ete.). They may
be recognized as follows:

One large ocellus, enelosed by a slightly shouldered (eorneous or non-eorneous) gena; proeess
of palpifer large and distinct; prothorax depressed, ventral region very broad; posterior pro-
notum regularly striate, no median suture; ventro-lateral suture absent or faintly impressed;
sternellar fold somewhat fused into epipleurum; metanotum bearing one transverse and several
short oblique impressions; legs four-jointed, slender; pleural dises a deep pore, finely granulate
or faintly striate; ampullae alutaceous, shining, with two transverse sutures, the posterior often
indistinet.

KEY TO THE GENERA OF HETEROSPINI

Gena eorneous; pleural dises having a small pore...................c... B0 4B o o o E. alienum
Gena not eorneous; pore large. ... i i e e Stenosphenus

ELAPHIDION ALIENUM LeConte
[Pl XXI, fig. §; Pl XV, fig. 5]

This larva can only be distinguished from Stenosphenus by the smaller pore and larger
granulate area of the pleural dises; the striate area of the pronotum protrudes anteriorly along
a median line as in the true species of Elaphidion; the ventro-lateral sutures are represented
as a mere noteh (as in Klahpidion), and the eusternal glabrous spots are distinetly separated.

Form rather robust; integument tough, shining, thickly covered with light castancous hairs;
labrum transversely oval; ocellus enelosed by a dark chitinization of gena; pronotal striae
slightly oblique and with a tendeney to retieulation; ampullae alutaceous; spiracles broadly
oval, middle abdominal ones not larger than oeellus. Otherwise as in Stenosphenus.

[Deseribed from speeimens Hopk. U. 8. 12602 and 126125.]

The larval work eannot be distivguished from that of Stenosphenus. It
has been collected from Prosopis in Arizona by M. Chrisman,

STENOSPHENUS NOTATUS Olivier
[Pl XXI, fig. 6; PL XV, fig. 8]

Form elongate, slightly tapering, thorax depressed; integument tough, shining, rather thickly
eovered with long, fine, lemon-coloured hairs.

Mead roundly reetangular, tapering little in front; mouth-frame not heavily corneous,
bearing long slender setae; labrum fleshy, sub-orbicularly transverse; mandible narrow at apex,
basal piece slightly lighter and ahout one-third as wide as distal, latter pieeous with suleus on
outer face; first and second antennal joints subequal, third shorter, slender; oeellus large, globular,
somewhat enveloped by non-corneous gena; mentumn very hairy; last joint of maxillary palpus
slightly longer than second, about equal to last labial; process of palpifer and that of first joint
of maxillary plapi large, distinet.

Prothorar rather depressed, narrowly reetangular; pronotum less than twiee as wide as long,
median area deeply punctured and hairy, posterior embossed, finely and regularly striate with
a few seattered punctures, no mediam suture; sternum broad, hairy; mesonotum marked by a
single transverse impression; no ventro-lateral sutures; eusternal plates eontiguous, glabrous;
sternellar fold somewhat fused into epipleurum at extremities. Legs four-jointed, quite long.

Abdomen: Ampullae slightly protuberant and narrow, dorsal alutaeeous to eoarsely granu-
late, marked by two lateral and two bow-shaped transverse impressions and a deep median
furrow.  Pleural dise a deep pore on second, third, fourth, and fifth segments. Spiracles small,
oval, peritreme thin.

Pupa: A few seattered, fine hairs on dise and a few setiferous points on posterior margin
of pronotum; a few minute points on mesonotum; first seven abdominal terga bearing a trans-
[‘;f;:;l(T row of small chitinous points, largest on first few segments; eighth bearing several minute

[Deseribed from specimens Craig. 335a.]
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The eggs are laid in the spring and early summer in erevices of the bark,
and from these places of oviposition the larval mines subsequently radiate in
all directions beneath the bark. The sapwood is deeply scored until the ma-
tured larva bores directly into the wood at right angles to the axis, then suddenly
turns parallel to the grain, making a sharply curved and characteristic pupal
cell. Pupation takes place in the late summer. The adults hibernate in the
cell. Tt has only been taken from hiekory (Hicoria) in the central and eastern

United States.
STENOSPHENUS sp.

Very similar to nofatus, but slightly more hairy, these hairs light eastaneous; labrum trans-
versely oval; striations on posterior pronotum finer, a row of faint lenticular impressions along
posterior edge.

[Described from specimens Hopk. U. 8. 10356.]

Pupa: Similar to that of notatus, but having a few short hairs on the mesonotum and more
points on the metanotum.

This 1s a southwestern species collected only from Juglans in Arizona by
M. Chrisman. The habits are similar to those of S. notatus.

ELAPHIDION TENUE LeConte, ELAPHIDION spp., and ANEFLUS

The following larvae are considered generieally distinet from the other
species of Elaphidion and possibly even of higher rank as they are here placed.
These forms show the extreme speecialization of the twig-girdling habits peculiar
to certain species of Elaphidion. The larvae are likewise speeialized and ap-
proach those of the group Stenaspis, though the transition is probably not
direet.  They can be recognized as follows:

Form very elongate, eylindrie; body very hairy; head oval in cross-section; one large ocellus;
gena not shouldered and bearing long curved setae; process of palpifer distinet, rather large;
prothorax quadrate, ventral region very broad; posterior pronotum embosscd, finely and regu-
larly striate, anteriorly densely and Jongly haired, no median suture; latero-ventral suture
absent; eusternal spots very small, fused; sternellar fold somewhat fused into epipleurum, not
passing spiraeles; metanotum bearing a transverse and several accessory impressions; legs four-
jointed, long, slender; ampullae strongly protuberant, small having two lateral, one transverse,
and a median impression, all very deep; intersegmental skin very long; pleural dises somewhat
variable, usually striate, with a deep pore.

KEY TO THE SPECIES OF ELAPHIDION HAVING ONE OCELLUS, AND
TO ANEFLUS
Ninth abdominal segment normal.
Anterior edge of hypostoma smooth or wrinkled.
Tlirst and seeond antennal joints subequal.
Gena bearing two or three long setae; spiracles small. ... ... Elaphidion sp. 9903s
Gena bearing six long setae in a row; spiracles larger. ... ... ... .. E. xubpufifxr( ns
Second joint of antennae much longer than first; pleural dises conspicuous. .. ... E. tenue
Anterior edge of hypostoma regularly carinate; ventral ampullae divided in ml(ldly, pleural
AISCS CONSPICUOUS . .. ottt ettt e e e e L. E. unicolor
Ninth abdominal segment chitinized and spiny. ... ... i tneflus

A gradual traisition is shown from the true species of Elaphion to this
group, through several forms. E. alienum has one ocellus which is enclosed, as
in most of the species of Elaphidion, by the corneous gena. Stenosphenus has
the gena less shouldered and not o corneous.  These species have a still more
receding gena. Some of the speeies of Elaphidion with two ocelli (10500a)
have a deep pore in the pleural dises , which is true also of Stenosphenus and
E. tenwe.  The hairs of the gena, likewise, gradually become more setose, from
forws such as E. villosum through Stenosphenus to E. subpubescens.  The true
species of Elaphidion have x-shaped impressions on the metarotum; Stenos-
phenus has a transverse impression with a slight wrinkle behind it, but these
species have trar sverse and several other deep impres:ior s, Again, the ampullae
have two transverse impressions in the true speceis of Elaphidion; the posterior
one is incomplete in K. alienum, and is absent in the forws like tenwe.  In Steno-
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i« the last ventral ampulla is narrow, transverse, and striate, it is still
more strongly striate in £. subpubescens, and all of the ventral ones are striate
i L.osp. 9903s.

I'his eradual transition in anatomical structure is likewise correlated with
4 specialization in habits.  Elaphidion villoswm illustrates the best example of
the girdling habit in the preceding group. It simply cuts the twigs and feeds
in the dead portion and never extrudes the frass. The forms of the present
group, however, not only cut off the branch but do so after they have burrowed
farther down into the living tissue.  Along the burrow a series of small holes
is made, through which the frass is extruded, keeping the mine entirely open,
often for a distance of 3 feet.  These larvae are extremely active and by means
of the very protuberant ampullae can move through the twig with marvellous
rapidity. Several forms cut off the abandoned part of the twig by very eom-
plicated ineisions, E. subpubescens, when in small plants from one-half to one
inch in diameter, usually goes down to the base of the ground before completing
its mine. Pupation takes place between two wads of frass, somewhere in the
more recently exeavated portion of the twig.

An interesting parallel between these and some genera of Lamiinae of like
habits is to be found in anatomieal structure. It can be best illustrated by
Oberea, although also by Hippopsis and Ataxia. The form of the larva, even to
the development of the ampullae, the striations of its lobes, and the shape of
the thoracie segments, is similarly developed in both.

Recently several peculiar larvae have been associated with adult remains
of Aneflus. These larvae agree in all eseential structural characteristies with
the species of Elaphidion here discussed. The tenth abdominal segment is
enlarged, strongly chitinized, and beset with numerous short spines, the am-
pullae are tuberculate or nearly so, but otherwise they are structurally similar
to tenue and subpubescens-like forms.

Except for the fact that they bore in larger branches and even in small
trees, they are not biologically different.

ELAPHIDION sp. 9901¢ and 9903s
[PL XLII, fig 5]

_Form very elongate, slender; integument thin, rather dull, very thickly covered with long,
whitish hairs, becoming golden on prothorax; living larvae a deep orange colour.

. Iead sub-orbicular, thick, oval in eross-section; mouth-frame corneous, light brown; clypeus
mintite, labrum orbicular, entirely hairy; mandibles short, basal piece about one-third of distal,
llght brqwn, latter broad, dull black; first and second antennal joints subequal, about as long as
wide, third shorter; oeellus large, prominent, contiguous with base of antennae, not enveloped
by gena, which bears several very long setae, curving anteriorly, and one above antennae; last
Jomt of maxillary palpi equal to second, shorter than last labial; process of plapifer distinet,
rather large; anterior edge of hypostoma protuberant, carinate, wrinkled.

_ Protherax sub-quadrate, covered with very long hairs; pronotum anteriorly uniform hairy,
with prominent, dark ochraccous tergal plates, posterior area embossed, white, shining, very
regularly and deeply striate, no median suture; sternum uniformly hairy; eusternal glabrous
spots very smallj sternellar fold slightly fused at extremities, not passing spiracles. Metanotum
hlt—-ar;ng one transverse and several short oblique impressions; legs four-jointed, very long and
slender.

Abdomen: Segments much distended, space between ampullae twice as great as ampullar
width, ampullae very abruptly protuberant, dull granulate, marked by two very short lateral
impressions, one transverse and a longitudinal one behind the transverse, impressions all very
deep, ventrally the ampullar area behind the transverse impression is finely striate. Pleural
disc a rather deep pore, semicircular, dull granulate. Spiracles of abdomen not much larger
than ocellus, sub-orbicular.

[Described from specimens Hopk. U. S. 9901¢ and 9903s.]

[The larva girdles the living branches of Thurberia. It cuts off successive
sections as it bores farther down in the wood. This cut is v-shaped on the
upper part of the branch and inverted on the lower. A long series of holes in
a straight row is made to the surface. These specimens are collected by II. S.
Barber in Arizona.
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ELAPHIDION SUBPUBESCENS LeConte

[PL 1, fig. 11; Pl XXI, fie. 5; PL XVIII, fig. 3; PL XV, figs. 9, 10 and 14;
PL XXVI, fig. 4; PL XLIL]

Similar in form and integument to E. 9903s, readily distinguished by the much larger sub-
orbicular spiracles and by the fact that the gena bears a straight row of six very long, closely
set setae, curved forward; the front bears many shorter setae; the epistoma is suddenly emar-
ginate in the middle; the striations on the posterior area of the pronotum are finer; the pleural
discs are inconspienous, and the ventral ampullae, exeept the last, are divided by a median
longitudinal smooth area.

Pupa. Similar to tenue, but the spines on the abdomen are heavier and a few are present on
the eighth segment.

[Deseribed from specimens Hopk. T, S, 9195k.]

The habits are similar to those of the preceding species, but this species
attacks small seedlings from one-half to one ineh in diameter. Entering the
top 1t successively cuts off seetions about a foot in length, often going helow the
surface of the ground to pupate. The incision across the branch is nearly
transverse. The life eycle 1s completed in one year. It has been collected in
Quercus and Castanea. Range, southern United States.  Observations by H. B.
Kirk and the author.

ELAPHIDION TENUE LeConte

[Pl X, fig. 3]

Searcely distinguishable from 9903s, except for the large orbicular to angularly oval, reddish
brown spiracles; epistoma only roughened; hairs lighter in eolour and posterior area of pro-
notum more regularly striate, resembling lines of copper engraving; second joint of antennae
twice as long as first; only last ventral ampulla striate; pleural dise distinet and radially striate,
with a deep pore.

Pupa: Head, pronotum, mesonotum, and metanotum glabrous; posterior half of abdominal
terga bearing very small chitinous-tipped spines (projecting in all directions), arranged in four
more or less regular groups of about the same size on all seginents, but few on first and second
and none on eighth.

[Deseribed from specimens Hopk. U. 8. 10519a, 12668h, 12634a, 126144, and 12633.]

This species has only been taken girdling oak branches (Quercus). The
larvae burrow down the branch until reaching a diameter of three-fourths to
one and oue-half inch, where a single incision is made.  Thisis a spiral eut from the
pith outward, as in E. villosum. Holes are made at irregular intervals for
extruding frass, but not so numerous as in the case of other species.  The
speetmens have bheen collected in Arizona by M. Chrisman.

ELAPIIDION UNICOLOUR Randall
[PL. VII, fig. 12]

Form clongate, slender; integument thick, dull, finely granulate, sparsely covered with long,
fine, whitish hairs; eolour white.

Head and mandibles similar to those of E. subpubescens; first and second joints of antennae
equal; a long seta above antennae and one behind ocellus; basal joint of maxillary palpi trans-
verse, beadlike, second and third subequal, third shorter than last labial; anterior edge of hypo-
stoma protuberant, regularly carinate; thorax and abdomen as subpubeseens, except that the
ampullae are less protuberant, and the ventral ampullac are not so distinetly divided by longi-
tudinal, shallow impressions. Pleural dises distinet on first and second abdominal segments.
Spiracles about size of ocellus, orbicular.

[Deseribed from specimens Hopk. U. =, 9780k and 9193d.]

Habits similar to those of 15, subpubescens, but the ineision for severing the
branches is more oblique. Range, eastern United States.  Observations by the

author.
ANEFLUS sp. (PROTENSUS LeConte)

Form elongate, eylindrical; integument fough, shining, clothed with stiff reddish hairs.
Head subtrapezoidal; anterior margin bearing many short stiff hairs; mouth-frame heavily
chitinized, very dark reddish to piceous; clypeus thick, subrectangular, beset with stiff reddish
airs; epistoma broadly emarginate; mandible entirely black, shining, basal picee about one-
third length of distal, latter with a fovea on outer face; ocellus prominent, contiguous to anten-
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| somewhat enelosed by gena; antennae slender, first joint longest, globular, last very
roog lightly shouldered.  Ventral mouth-parts thin and more chitinized than usual;
join  maxillary palpi gradually shorter, last slender; process of palpifer minute; gula indis-

Prothorar quadrate; posterior portion of alar and lateral areas densely and coarsely haired;
o prominent tergal plates; pronotum reetangular and little wider than long, posteriorly
cmbossed, white, finely ruglose in longitudinal lines, no median suture; sternum hairy exeept
for glabrons, rugulose, eusternal area; sternellar fold not passing spiraeles; no trace of ventro-
lateral suture.  Mesonotum  and metanotum  rugulose, shining, former with x-impressions,
Latter with a transverse impression and inverted v behind (seutellom distinet). Legs four-
jointed, exclusive of tarsus a little longer than maxillary palpi, tarsus a slender spine.

Abdomen: Ampullae flat, shining, finely rugulose, dorsal having two transverse impressions,
the posterior incomplete at middle; tenth segment regularly and sparsely beset with erect, acute,
conical points, anal lobe protruding; plearal dises eireular, dull, granulate, distinet on first,
second, third, and  fourth segments, faintest on first. Spiraele quite large, narrowly oval, pe-
trente thick, reddish.

[Deseribed from specimens Hopk. U. 8. 10082s.]

f

A number of larvae of this and probably several allied speeies are repre-
sented in the U.8. Ferest Inseet Collection.

All specimens have been colleeted from mesquite (Prosopis) trees. The
larvae start mining in the smaller branches hollowing out the stems. As they
increase in size, larger branches and finally the main trunk are attacked and
often excavated to the surface of the ground. The pupal ccll is construeted
in the wood near the end of the larval mine; the exit hole being made by the
larva.  The larval mine is kept free of frass, which is extruded through small
holes along the stem. The interior of this mine is always black and stained.
Adults and pupa were taken in the wood, June, 1918, Observations from
notes and specimens of G. Hofer and M. Chrisman and the author.

Tribe IBIDIONINI

The following larvae may be characterized as follows:

Two ocelli enclosed by a shouldered gena; a single transverse impression on the meta-
notum; process of palpifer distinet, rather large; posterior area of pronotum striate, no median
suture; ventro-lateral suture not impressed; sterncllar fold distinet at extremities; pleural dise
finely granuliate on two or three segments.

These larvae might be confused with those of Elaphidion, to which they
are no doubt related, but can be easily distinguished by the pleural dises and
transverse instead of x-shaped suture of metanotum.

KEY TO THE SPECIES OF IBIDIONINI

Mandibles normal, short; labrum transverse.
Ampullae granulate. . ... . 0 Heterachthes quadrimaculatus
Ampullae alutaeeoUs. . .o . vttt s Heterachthes ebenus
} Ieterachthes aenolus
Mandible more slender; basal piece forming a distinet shoulder; labrum suborbicular; ampullae
alutaceous. ... . e 506 g o SE8o 6. Ihidion exclamationis

HETERACHTHES QUADRIMACULATUS Newman
[PL. XVIII, fig. 4]

- Form elongate, slender, slightly tapering; integument thin, shining, sparsely covered with
fine whitish hairs. )

Head subrectangular, slightly tapering anteriorly; mouth-frame corneous, castaneous;
clypens and labrum narrow, fleshy, latter transversely oval, widest behind; mandibles short,
basal piece about one-third length of distal, the latter piceous, shining; last joint of antennae
shorter than second, about equal 1o globular first; oeelll two, enclosed by eorneous shoulder of
gena; ventral mouth-parts rather fleshy, last joint of maxillary palpi longer than second, shorter
than last labial; process of palpifer, large, distinct.

Prothorax slightly depressed; pronotum little wider than long, posteriorly shining, finely
and regularly striate, anteriorly sparsely hairy, no median suture; sternum narrowly transverse;
ventro-lateral suture not impressed; eusternal spots eontiguous, glabrous, shining, having a few
short striac; sternellar fold distinet at extremities. Metanotum having a single transverse im-
pression. Legs short, three-jointed.
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Abdomen; Ampullae broad, rather flat, coarsely granulate, dorsal ampullae marked by
curved transverse impression, meeting two short lateral ones. Pleural dises finely granulate on
second, third,and fourth abdominal segments, Spiracles on abdomen little larger than ocellus,
broadly oval, peritreme thin.

[Deseribed from speeimens Hopk. U, S. 9784b! and 11845¢.]

The larva extends the greater part of its mine in the wood proper, where
long tunnels are made parallel to the grain. A sudden outward turn of one of
these burrows serves as the pupal cell.  Tts life eyele is normally completed in
one year. Range, eastern United States. Observations by W. I, Fiske, A. B.
Champlain and the author.

HETERACHTHES AENOLUS Bates

Distinguished from quadrimaculatus by the coarse striae of the pronotum and the strongly
alutaccous ampullae.

Described from a single poor speeimen in the United States National
Museum collection, reared from grapevines (1itis) in northern Mexico.

HETERACHTHES EBENUS Newman

This species ean be distinguished from H. quadrimaculatus by the eoarser striae of the
pronotum (each striae being separated from the other by four or five times its width), which
posteriorly end in a dull, granulate area; prosternal plates s<hining and sparsely rugulose; the
ampullae more finely granulate; gena somewhat corncous; antennae thick, second joint twice
or more length of first; pleural dises distinet on five abdominal seginents.

[Deseribed from speeimens Hopk. U. 8. 100824.]

Colleeted by A. B. Champlain in the branches of dead Pinus rigida on
Long Island, N.Y. The work resembled that of . quadrimaculatus.

IBIDION EXCLAMATIONUS Thomson

Distinguished from Heterachthes quadrimaculatus as follows:

Labrum elongately orbieular, widest in front; mandibles more salient, basal piece about
one-fourth length of distal, set off as an abrupt shoulder; proeess of palpifer shorter than last
joint of maxillary palpi; striae of pronotum coarser and more deeply impressed, extending
slightly forward in middle; ampullae strongly alutaceous, shining.

[Described from speeimens Hopk. U. S. 6151a.]

The larva was colleected by Mr. H. 8. Barber in the wood of Mimosa at
Brownsville, Tex.
Trine STENASPINI

The following species, though placed in several distinet tribes as adults,
must be considered in a single group as larvac.  In fact, in those genera in which
several speeies have been studied it is usually impossible to formulate generie
characterizations.  They illustrate as a group the most extreme modification or
absence of those structures characterizing the lower groups and are plaeed at
the end of the series of the Cerambyeinac.

They may be easily recognized as the only larvae of this subfamily having the median and
lateral pronotal and the ventro-lateral sutures impressed for the entire Iength of the prothorax;
also in having the two distinet presternal yellowish plates on the prothorax. They ean be fur-
ther characterized as elongate, hairy forms, usually of a yellowish colour; head trapezoidal;
gena shouldered, enclosing a large oeellis contiguous with antennac; genal bristles wanting;
process of palpifer distinet (except in Crossidius); prothorax having eight or six (lateral wanting)
yellowish plates on anterior margin; pronotum anteriorly punctured and densely hairy; posterior
area somewhat raised, white, striate; eustermun never distinet, and glabrous spots never eircular;
sternellar fold distinet at extremities but not passing spiracles; mesonotum having the scutelln
distinet; metanotum with a single transverse impression; legs four-jointed, very long; ampullae
projecting, oval, granulate, alutaceous or tuberculate, the dorsal with two lateral and two trans-
verse impressions, though the latter is often wanting, and a broad, shallow, longitudinal furrow;
pleural dises usually indistinet, obliterated by pleural tuberele, wrinkled rugulose to granulate,
pore never very decp. }

The pupae are generally distingusihed by an excessive hairiness and by the faet that the
mesonotum projects over the metanotum in a more or less triangular process,
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Phese species are typical wood feeders.  The larvae bore in the wood a
sreat deal more than beneath the bark.  Some species oecasionally attack dry
censoncd wood on which no bark is present (Chion). The frass is rather coarse,
granutar, and most of it is extruded through one or more holes made as the
Jarva enters the wood from the bark.  These mines within the wood are large,
straight and more or less parallel to the grain; before pupation the exudation
hole (through which the frass is pushed out) is plugged by a protruding wad of
frass. This is very characteristic for most of the species. The adult gnaws
away this plug to emerge.  Correlated with the open larval mines is the elon-
gate form of the larva and well developed ampullae.  One species girdles branches
(Purpuricenus axillaris), and the ampullae tend to be striate as in the species of
Elaphidion having one ocellus (fenue, ete.) and Oberea of the Lamiinae. Cros-
sidius pulchella is a root feeder in shrubby plants and shows the greatest depart-
ure from this group.

KEY TO THE SPECIES OF STENASPINI
Prothorax having eight yellowish plates around anterior margin; ampullae dull, granulate.
Mundible bearing a faint carina on outer faee.
Anterior margin of hypostoma roughened; last ventral ampulla granulate........... Chion
Anterior margin of hypostoma carinate, wrinkled; last ventral ampulla striate. . Purpuricenus
Mandible with a suleus on outer face; process of palpifer indistinet . . .Crossidius (pulchellus)
Prothorax having only six plates, lateral plates lacking; ampullae variable. .
Presternal plates transversely rectangular, narrowly separated; anterior margin of
hypostoma ecarinate. . . y Tragidion (coquus)
Presternal plates nearly square, separated at least the distance of their narrowest dimension.
Anterior margin of hypostoma longitudinally striate or carinate.

Carina short, not so regular; ampullae alutaceous..................] Metaleptus (batest)
Carina longer, very regular; ampullae variable.. ... ... ... ... ... ... ... ... Batyle
Anterior margin of hypostoma roughened or tuberculate.
Margin smooth, arcuate; ampullae tuberculate................ Tragidion (armatum)
Margin bearing four tubercules; ampullae alutaceou
Tubereles small; body eolour yellowish........ .. ... ... oo Shizar (senax)

Tubereles large; body colour white. . ......... .. ....o... Dendrobias (mandibularis)

CHION CINCTUS Drury
[PL VIII, fig. 14; PL XXVIII, fig. 5]

Body elongate, slender, subeylindric; integument firm and tough, somewhat shining, densely
covered with long, fine, castancous hairs; body in life a lemon-yellow to orange colour.

Head subquadrate, widest behind and constricted above middle; mouth-frame firmly cor-
neous, dark reddish brown; epistoma suddenly emarginate in middle; anterior edges of hypo-
stoma sub-tuberculate; labrum elongately orbicular, entirely eovered with long, dense, cas-
taneous hairs; mandible piccous, shining, basal picee reddish, about one-third length of distal,
a fine earina on outer face; antennac long, first and third joints subequal, second slightly longer;
one large distinet oecellus contiguous to base of antennae and enclosed by shouldered gena, latter
ﬁf‘tt‘”‘ttmm joints of palpi all subequal; process of palpifer long, that on first maxillary joint,

1stiet.

_ Prothorar transverscly rectangular, about twice as wide as long; anterior margin nearing
cight transverse ochraceous plates, four tergal, two presternal, and two lateral, the two pre-
sternal ones transverse, siightly separated; pronotum anteriorly regularly punctured, bearing
dense, fine hairs, posteriorly shining, striate, median suture entirely impressed, deepest behind;
sternum hairy; eusternal spots separated, triangular, smooth, shining. ~Mesonotum having the
si-utri-llum distinet; metanotum with a transverse impression. Legs four-jointed, very long and
slender.

Abdomen elongate, very slightly eompressed; ampullae prominent, oval, widely separated,
granulate, granules flattened, faintly shining, dorsal ampullae marked by two lateral and two
fransverse impressions, ventral with one transverse. Pleural dise rugose, not distinct. Spiracles
very broadly oval, large, peritreme thin.

Pupa: Pronotum beset with dense short hairs except on posterior half of dises; mesonotum
and metanotum bearing a few finer ones; abdominal terga beset with short acute asperities
projecting posteriorly, those on fourth, fifth, and sixth segments arranged more or less in an
oval manner, with two groups of three each in center; seventh with six or eight larger recurved
SpInes on posterior margin; a few small points on eighth; lateral region of abdominal terga hairy.

The larva attacks the rather dry, dead branches or larger limbs of Hicoria,
Quercus, Juglans, and Castanea, excavating the mines beneath the bark but
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principally in the wood proper. The latter part of the mine is sometimes 2 feet
long. Mueh frass is extruded and the greater part of the burrow in the wood
is open. Before pupation a large protruding wad of frass is placed in the exu-
dation hole. Normally two years are required to complete the life cycle, but
this is sometimes extended to three. The adult transforms in the fall and
hibernates in the cell, or pupation takes place in the spring. The eggs have
been found laid on dry, barkless branches in checks of the wood.

The habits and larval characters of the western variety ave similar. It
has been collected from Quercus and Parkinsonia by J. L. Webb and M. Chris-
man in Arizona.

PUPURICENUS AXILLARIS Haldeman

Form elongate, slender; integument shining; mandible with a very faint ecarina on onter face;
basal joint of antennae short very; joints of palpi obliquely truneate at tip; proeess of palpifer
minute; anterior edge of hypostoma nearly straight, finely wrinkled; presternal plates rectan-
gular, separated by a distance equal to their narrowest dimension; eusternal plates rectangular,
contiguous; lateral ones less distinet than in Chion; posterior area of pronotum coarsely and
deeply striate; mesonotum and metanotum alutaceous, shining; ampullae dull, finely granulate
to reticulate, not divided. Abdomen less hairy than the other species.  Last ventral ampulle
str.iat(-I behind. Spiracles broadly oval, sunken, middle abdominal ones about as large as
spiracles.

! {Deseribed from speeimens labelled “State College Penn. Ap. 10, 1912, Hickory Twigs.”’]

This larva is the only species in the tribe in whieh the habit of girdling has
been developed. The work is similar to that of K. villosum, but larger branches
often 2 inches in diameter are severed. It rarely cuts the braneh more than
once and this ineision is of a spiral form from the centre outward. Frequently
it is found in branches which it does not girdle. Much of the frass is exuded,
but only from one or two holes. The life cycle is completed in one year.
It has beeu collected in Hicoria and Quercus. Observations by A. B. Champlain
and the author. Range, eastern United States.

PURPURICENUS HUMERALIS Fabricius

Distinguished from axillaris by the broadly oval and darker spiracles, the smallest being
larger than the oeellus; the presternal plates are nearly eontiguous, and the ampullae are more
finely granulate.

[Deseribed from Specimens Hopk. TU. S, 118452.]

Habits similar to those of Chion cinctus but the larval mines are less exten-
sive. Pupation takes place in the early summer. It has been taken in Quercus,
Betula, and Castanea. Range, eastern United States and Canada.  Observa-
tions by A. B. Champlain and the author.

TRAGIDION ARMATUM LecConte
[P. XXVII, fig. 3]

Form elongate, subeylindrie, robust; integument firm, yellowish tinged, shining, densely
covered with long, fine, light eastancous hairs. .

Head as in Chion, except that the outer face of the mandible has a suleus; labrum widest
behind, hairs sparser; ocellus smaller, more projecting, beadlike; anterior edge of hypostoma
arctuate, somewhat protruding, first joint of antennae shortest.

Prothoraxr quadrate; lateral ochiraccous plates wanting, presternal oval, separated about
their width; sternum entirely hairy, no custernal glabrous spot; posterior area of pronotum
smooth and shining except for a slight irregular tendency of hind margin to be striate; ampullae
strongly tuberculate; spiracles narrowly oval, peritreme thin.

[Deseribed from speeimens Hopk. U. 8. 99011.]

The larva makes extensive mines in the dry stems of Yuecea. The habits
are typical of the group. Collected by M. Chrisman and H. S. Barber in
Arizona.
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TRAGIDION COQUUS Linnacus

clongate, rather slender; anterior edges of hypostoma finely carinate and considerably
Wing at edge of gula; mandible having a suleus on outer face; labrum clongate, tapering
teriorly though broadly rounded; first joint of antennae shortest, transverse; posterior ares
prothorax strongly embossed, regularly coarsely striate to more finely and pinnately so®
belind; Iateral plates absent; presternal plates transverse, nearly contiguous; ecusternal glab-
rous spots trinngular, separated.  Mesonotum and metanotum dull, granulate; ampullae aluta-
cous {o extremely finely subtubereulate, distinetly divided in middle.  Spiracles broadly oval,

large

I

Deseribed from speeimens Hopk. U, 8. 12681.]
These larvae have been collected in the dead branches of Quercus by
AL B. Champlain in Colorado.  The habits are similar to those of Purpuricenus

humeralis.
TRAGIDION FULVIPENNE Say.

Several speeimens have been reared from Alnus and Quercus collected by
AL B. Champlain in Colorado and G. Hofer in Arizona. From the larval skins
it cannot be distinguished from coquus.

METALEPTUS BATESI Horn

[PL I, fig. $; PL X, fig. 1] ,

Form more robust; anterior edge of hypostoma nearly straight, thick and finely earinate.
Ochraceous tergal plates on prothorax very conspicuous, presternal ones transverse but separated
the distance of their narrowest dimension; eusternal glabrous spots triangular, separated, very
smooth and shining; striae of posterior area of prothorax very fine and lightly impressed, a
group of deep punctures on anterior margin (of this arca) on each side. Mesonotum and meta-
notum shining; ampullae very finely alutaccous, shining, ventral only divided. Spiracles small, ’
oval, middle abdominal searcely larger then ocellus, peritreme thin. |

[Deseribed from specimens Hopk. U. 8. 12651a and 10366¢.]

With the exeeption of one record from Aecacia, the larva has been collected
only in the dry dead branches of Quercus. The work in all respeets resembles
that of Chion, though the mines are not so extensive. Pupation oceurs in the
fall and the adults hibernate in the cells. Collected by M. Chrisman in
Arizona. 1

SHIZAX SENAX LeConte
_ Distinguished from Mctaleptus batesi by the fact that the anterior edge of the hypostoma
Is very Ith!n, wrinkled at the extremities and having one or two tubercles on each side of the
gula. Striae of posterior area of pronotum are irregular or slightly sinuous. Ampullae more
coarsely alutaceous and not divided. E

Pupa. Two groups of hairs on dise of pronotum and a few on posterior and anterior angles;
more slender hairs sparsely distributed over mesonotum and metanotum; a transverse band of
attenuated, chitinous spines no posterior border of each abdominal tergum, each spine bearing |
a long hair; a few spines on anterior portion of fifth, sixth, and seventh, the latter uncurved,
those on posterior margin of seventh very long; a few short points on eighth.

[Deseribed from specimens Hopk. U8, 12292/ and 12602.]

The larva has been reared from Prosopis, Thurberia, Zizyphus, and Covilla.
T habits it is similar to Mefaleptus batesi, but mines more extensively beneath
the bark. Specimens colleeted from Arizona by M. Chrisman, G. Hofer, and
H. . Barber.  Mr. Hofer notes that the eggs are covered as in many bupresteids.

BATYLE SUTURALIS Say. |

A small species of very shining texture; buceal margin scarcely chitinized; anterior edges |
of hypostoma swollen and very regularly carinated; gula sunken. Presternal ochraceous places
small, square, and separated by the distance of their width;™ posterior area of pronotum |
irregularly striate, then coarsely granulate behind, the striae rather widely separated and
sharply impressed.  Ampullae finely granulate, very smooth and shining between granulate
pleural dises a rather conspicuous granulate area; spiracles very small, nearly orbieular,
as large as ocellus.

Pupa: Pronotum glabrous except for a group of hairs on anterior angles and a few on
mesonotum and metanotum; abdominal terga bearing very slender acute spines arranged about
as i Chion, but cach having a long hair from base; sevenih bearing eight recurved spines on
posterior margin; a few very small points on eighth; lateral region of terga hairy. !

‘Described from specimens Hopk, U. 8. 11855a.] ‘
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The larva has been found only in small dead twigs of Quercus and Custanea
which it completely hollows.  Not much of the frass is extruded and pupation
takes place in the early summer between two wads of fibrous chips. It is often
found in branches girdled by Elaphidion. The adult is common on the flowers
of Chrysanthemum leucothoeca and Achillia millefolium. Range, central and
eastern United States and Canada.

BATYLE IGNICOLLIS Say.

A single larval skin of this speeies is the only material found and eannot he adequately
deseribed.  The anterior margin of the hypostoma is slightly wrinkled but not carinate, as in
other species.

[Deseribed from speeimen Hopk. U. 8. 12695.]

Collected by A. B. Champlain in dead branches of Pinus flexilis, Colorado.
The work is similar to that of the eastern species.

BATYLE sp. (probably PEARSALLI Blandford)

Distinguished from suturalis as follows: Carinae on hypostoma finer; first joint of antennae
transverse, about equal to third, second much longer; irregular striations on posterior area of
pronotum deeper; ampullae alutaceous; spiracles larger, somewhat D-shaped.

[Deseribed from specimens 126175.]

These specimens were collected, but not reared, from Rhus in Colorado by
A. B. Champlaiu.

CROSSIDIUS PULCHELLUS LeConte

Form eylindrie, somewaht robust; integument tough, shining, very hairy; head more strongly
tapering anteriorly and gena not so strongly shouldered as in mosi speeies; mandible having a
suleus on outer faee; ocellus small; labrum sub-orbieular; first joint of antennae about as long
as wide, equal to third, second longer; last joint of maxillary palpi indistinetly longer than
second; process of palpifer indistinet; anterior edge of hypostoma smooth.

Prothoraxr quadrate, posterior area of pronotum siriate; lateral plates distinet; presternal
plates square or lengthening posteriorly, widely separated; mesonotum and metanotum finely
granulate; ampullae dull, finely granulate; only one transverse suture distinet; pleural dises
granulate, rather distinet; spiracles small, sub-orbicular, but little larger than ocellus.

[Described from speeimens Hopk. U. 8. 10075¢.]

The larvae were collected in the roots of Artemisia. It was associated
with a speecies of Mecas and Sesia which, working together, entirely destroy the
larger roots and base of the stem. Observations by A. B. Champlain in Col-
orado.

DENDROBIAS MANDIBULARIS Serville

Form robust, eylindrieal, then slightly compressed posteriorly; sparsely hairy; epistoma
suddenly emarginate behind clypeus; labrum broadly oval to sub-orbicular, hairy; antennal
joints subequal; mandible with a suleus on outer face; joints of palpi subequal; process of
palpifer very distinet; anterior margin of hypostoma swollen, bearing four more or less distinet
tubereles.  Pronotum posteriorly coarsely striate, the strine somewhat pinnately arranged behind;
tergal plates prominent, lateral absent; presternal plates square, widely separated; eusternal
glabrous spots triangular; ampullae strongly alutaceous, shining, posterior ventral ones some-
what divided and between the lobes longitudinally wrinkled. Npiracles narrowly oval, peritreme
thin.

[Deseribed from speeimens Hopk. T, 8. 10066.]

The larva has been colleeted by Geo. Hofer in the dry dead branches of
Parkinsonia in Arizona. The work resembles that of Chion, but a muech longer
mine was exeavated through the centre of the braneh. Pupation occurred
between two wads of fibrous frass. )

A speeimen (Hopk. U. 8. 97852) of larva belonging to this genus from
Mexico has the lateral orange plate of the prothorax somewhat distinet, but
otherwise the same.

579516
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Subfamily LEPTURINAE
In this subfamily are placed the Neeydalini and other lepturiform ceram-
byeids.  Considering the typieal forms they comprise a very distinet group,
but the Neeyvdaliri show many affinities to the Aseminae. Ior the present,
however, they are retained here.

Considering the typical forms, they are generally more or less depressed and coarsely haired.
The dorsal margins of the epieranial balves are entirely angulate behind the front; the elypeus
is wide and the mandibles are acute at the apex.  The pronotum is rarely defined as a definite
plate but fused with the proalar arca to form the large protergum, the anterior margin of which
has o transverse chitinots band of eontrasting colour. The epipleurum prominently projects
on all abdominal segments, and has a distinet tuberele but never a distinct pleural dise. The
awmpullue are tuberculiform.  The legs are well developed for eerambyeids.

The characters of the Lepturinae may be briefly summarized as follows:

CHARACTERIZATION OF LARVAE OF THE SUBFAMILY LEPTURINAE

Head transverse, dorsal margins of epieranial hatves behind front entirely separated, angu-
late tentorial eross-arm internal, in a plane at right angles to hypostoma (i.e., oceipital foramen
not apparently divided into an anterior and a posterior portion).

Mandibles usually euncate, cutting edge oblique, apex produced, acute.

Epistoma not produced over elypeus, three to five setae on each side; clypeus trapezoidal,
as wide at base as epistoma; labrum transverse, semicireular or cordate.

Mazillae movable; eardo visible; maxillary sclerite full; ventral mouth-parts attached by
cardo and submentum to edge of hypostoma for nearly its entire width; palpifer large, distinet,
bearing lacinia.

Antennae frail, short, very retractile.

Prothorax having presternum and epipleurum separated by distinet suture; eusternum
distinct, trinngular; coxae large, almost meeting internally between eusternum and sternellum.
Mesothoracice spiracle not protruding into prothorax. Legs slender, quite long.

Abdomen with region surrounding spiracle not protruding; epipleurum strongly protuberant
on all segments; pleural dise never present; hypopleurum distinet; coxal lobe large.

KEY TO THE GENERA LEPTURINAE

Gula distinct, raised, sutures protuberant; antennac fleshy, joints scarcely retractile into a
large antennal ring situated more dorsad (easily seen when viewed dorsally); form cylin-

drical, tapering posteriorly........
Gula sutures not distinet, usually only a median suture; antennae very rctractile, situated
more laterally; sides of head more broadly rounded in front......................... 3
1. Gula longer than wide; lacinia dilated at apex; no caudal spines. . ... . oo oo
Gula as broad or broader than long; lacinia normal, two caudal spines.......... Centrodera
2. Posterior area of pronotum and ampullae finely asperate. Feeds in base and roots of
dead conifers............... 5 . Ulochactes
Posterior area of pronotum and ampullae nor asperate....... . Necydalis
3. Front (of head) bearing a transverse suture behind epistoma. . 0000808 @ 06000 oo 4
Tront not divided (except in a few Lepfura)..............oovvinn. 8
1. Abdominal ampullae present on only six segmen
mandible extended in an abrupt tooth........... ... ... ...
Abdominal ampullae present on seven segments............
5. Two caudal spines; three ocelli, sometimes indistinet.
(Probably not three oeelli). ....... N e o S ol P Ao o I O O R 0o oo (Toxotus)*

5. Form subeylindrical; mandibles sho.rt," i:{ngular from side; three prominent ocelli;
eusternum of prothorax triangular; legs longer than one-half distance between them;

Feeds in base and roots of Sambucus......... ... ... ...... ol o A Desmocerus
N Form depressed; mandibles very slender from side; ocelli never thre T q6
7. Busternum trapezoidal; legs shorter; ampullae tuberculate; no eaudal spine. Feeds
L GRS @ AT TS5 08 6 6 656 a6 66 6 A8 0o @ 088 B0 0600056 0a50006000600 600 Gawrotes. .
Ninth tergum bearing a distinet spine................. Pachyta

8. Ampullae present on only six abdominal segments, very deeply bilobed, tubereculate;
one large ocellus; proeusternum triangular; spiracles very small. Feeds on_the
outer dry bark >f hardwoods. .. ........ 0.0 iiutiti ittt ianannannanns Eneyelops
-““]"flﬂm' present on seven abdominal segments (except in a few Leptura), of normal
(o) 511 1SS A SRS, - & a6 58 8.6 G 0 0 0 ao 0050000 0800600600 05006 R
. Mandible decplv bifureate or notehed at apex, slender; form depressed; ampullae dull,
very finely pubescent 10
Mandible usually short, triangular, cutting edge long, extending obliquely backward,
very obliquely truncate; ampullae variable. . ... ... ... .. e 500l

*Characters taken from Schiodte (31).
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10. Head wider than thorax; anterior angles of gena keeled; ocelli indistinet; proeusternum
trapezoidal. Feeds under bark of conifers............... ... ... .. ..., Rhagium
Head not wider than thorax; five ocelli on each side of head; proeusternum
(TR 5 0 00600 ca 0000 araandEE6000d000 000000 sa0an 5080008800 00d0 .. .Leptalia

11. Tarsal claws short, broadly dilated at base; eusternum of prothorax glabrous except for
two_triangular spois of velvety pubescence at posterior extremities; posterior
border of spiracles bearmg a longitudinal scries of carinae................. Bellamira

Not possessing the above combination of charaeters. .......................... Strangalia

Trihe NEGCYDALINI

The larvae of this tribe show a strong and undoubted relationship to the
Aseminae. This is illustrated in the tendency (in some species) of the dorsal
margins of the epicranium to be slightly fused and in the short, robust, triangular
mandible. In Ulochaetes it is shown by the velvety asperate pronotum and
ampullae, and the two lateral impressions marking off the ambulatory
ampullae, caused by the splitting of the strong muscles from the posterior
cuneal notch. The legs are weaker than in other Lepturinae and jointed as in
the Aseminae.

They may be characterized as follows:

Head subcordate, strongly tapering in front, widest behind middle, having, in some species,
the dorsal margin of epicranium behmd front slightly fused, suggesting Aseminae; antennae
fleshy, situated rather more dorsally than in other Lepturinae, and less retractile, basal membrane
ineapable of retraction into large antennal fovea, third joint minute; labrum usually transverse;
ventral mouth-parts very fleshy and, though widely articulated at base to anterior edge of hypo-
stoma, not filling entire width; lacinia large and usually broader at apex though less so in
Ulochaetes; ocelh absent or minute, indistinet; gular sutures protuberant.

There is a tendency for these larvae to be covered with fine asperities, most marked in
Ulochaetes, and the ampullae are closely beset with bead-like tubereles in all speeies of
Nf.ry(fa_lis. The epipleurum is very narrow. The body is soft and fleshy, slender, tapering,
ceylindrie.

The species may be separated as follows:

KEY TO THE SPECIES OF NECYDALINI

Posterior area of pronotum and ampullae finely asperate; mandibles having a deep suleus on

apical dorsal faee......... ... ... e Ulochactes leoninus
Posterior area of pronotum and ampullae not asperate; ampullae tubereulate; mandible
variable.
Mandible having a decp suleus; ampullae dull, tubereles very few, almost
obsolete .......... . ... i ee e Neceydalis lacvicollis
Mandible without a suleus; ampullae strongly tuberculate.
Gula sutures strongly protuberant; ampullae tubercles many, contiguous. .. ... N. cavipennis

Gula sutures but slightly protuberant; ampullae tubercles fewer, separated..... N. mellitus

ULOCGIHAETES LEONINUS LeConte
[Pls. IV, XVII, XXIII, XXIX]

Form clongate, robust, eylindrical; integument thin, shining, very sparsely clothed with
very fine, short, whitish hairs. . q

Head subcordate, widest just behind middle; mouth-frame dark, corneous, in sharp contrast
to white head; epistoma straight, often bearing two small tubereules; elypeus thin; labrum
transverse, fungiform, clothed with slender yellowish hairs; mandible triangular from side,
shining rugose at base, bearing a deep oblique suleus on apical dorsal face; antennac very
fleshy, retractile, articulating membrane large, conical, first joint shorter than second, third
minute; one occllus, scarcely visible; gena rapidly tapering, beset with short fine hairs as well
as anterior part of front and hypostoma. Ventral mouth-parts fleshy; lacinia large, fleshy,
broadencd at apex, sparsely haired; basal joint of maxillary palpi largest, second and third sub-
equal, third conical, last labial shorter than basal, eylindrical; ligula short, ihick, with a median
groove; gular sutures rectangular, longer than wide, parallel, prominent, protuberant.

Prothoraz_transversely elliptical, well covered with fine asperities; pronotum rectangular,
anteriorly glabrous, posteriorly covered with fine asperities. BEusternum triangular, finely
asperate; mesonotum and metanotum and mf‘m.\‘lvrnum‘a'nrl metasternum more finely asperate;
legs fleshy, five-jointed (ineluding coxa), tarsus thiek, chitinous tipped.
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1 o evlindrieal; ampullae prominent, finely asperate, with two lateral curyved sutures
vl sides epipleurum narrow, distinet on all segments. Spiracles large, oval,
1 or margin finely earinate; peritreme thin. . . 'n . .

! TThe pronotum is armed with a number of conical spines, chitinous tipped, disposed
on contral area: abdominal terga bearing similar spines in a transverse hand on each side, last
tereum with two long, conical, fleshly cerei having recurved, chitinous tips.

[he larva of Clochaetes bores in the dead roots of Pinus ponderosa, Picea,
and chiefly Pscudotsuga.  The mines ave extended through the soft sapwood
and deep into the heartwood, tightly packed with fine, shredded frass. Before
pupating the larva sometimes works higher into the stump, but usually emerges
near the ground. It pupates in May or June. Specimens have been colleeted
by A. D. Hopking, R. Hopping, H. E. Burke, and W. D. Edmonston through-
out British Columbia, Oregon, Washington, and California.

NEGYDALIS CAVIPENNIS LeConte
[Pls. XI, XX11]

Form more slender but in general similar to Ulschactes; labrum broadly cordate, rounded in
front; second joint of antermac about twice the length of the first, last minute; mandibles as
in lochactes, except that the oblique suleus is absent and the outer face is less rugose.  Pro-
notum anteriorly glabrous, posteriorly rugose; body devoid of all asperitics; ampullae thickly
covered with sinall, bead-like, contiguous tubereles, irregularly disposed. Spiracles small,
broadly oval, peritreme thin.

[Deseribed from specimens in the United States National Museum colleeted in heartwood
of dead oak (Quercus densiflora) in California.]

A number of specimens in the U8, Forest Inseet Colleetion which cannot be
distinguished from this speeies have been taken by M. Chrisman from dead
Alnus stumps in Arizona (Hopk. U. 8. 10355a), from Eucalyptus in California
by A. D. Hopkins (Hopk. U.N. 1094), and from Heferomeles in California by
F. B. Herbert (Hopk. U. 8. 13178d).

NECYDALIS MELLITUS Say

Form slender, slightly tapering. Distinguished from N. cavipennis by the fact that the
posterior arca of the pronotum is smooth and shining, or with few indistinet markings, and the
tubercles on ampullae separated, smaller and fewer, irregularly arranged in four rows. The
labrum is natrowly transverse, twice as wide as long, the anterior margin densely ciliate; the
second joint of the aniennae is slightly lenger than the first, the last about equal to the first;
the gular sutures are less promment. The posterior angles of the proeusternum have a spot
of fine velvety pubeseence.  The spiracles are minute, sub-orbicular, and the periireme fleshy.

[Deseribed from specimens Hopk. U. 8. 8685a.]

This larva is a heartwood feeder in the solid dead wood of Quercus and Cast-
anea throughout the eastern United States.  The mines are tightly packed with
frass.  Dr. A. D. Hopkins has collected the larvae at Kanawha, doing con-
siderable damage to solid white oak trestling. The adult flies throughout June
and July.  Observations by Dr. A. D. Hopkins and the author.

NECYDALIS LAEVICOLLIS LeConte

_ Form more slender than in Ulochaetes; labrum transverse, roundly rectangular, thin, an-
terior margin straight, eiliate; mandible as'in Ulochaetes (suleus distinet), but more tapering;
lacinia very broad at apex, densely ciliate; gular sutures very prominently protuberant. Pos-
terior area of prothorax glabrous,finely wrinkled; proeusternum, mesonotum and metanotum
very finely, velvety pubescent; ampullae dull, finely velvety pubescent, bearing a few scattered,
shining, bead-like tubereles.  Npiracles large, sub-orbicular, fleshy rimmed.

{Described from specimens (Hopk. U. S. 9558b).] :

Collected l)}"tlu- writer in  solid heartwood of living Picea engelmanni.
Joseph, Oregon. The larvae entered through an old blaze.
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CENTRODERA DECOLORATA Iarris
[Pls. XIV, X1, XXII]

Form elongate, eylindrie, slightly tapering; integument finely wrinkled, shining, very sparsely
clothed with slender whitish hairs.

Head snub-orbieular, narrowing in front, beset with seattered slender setae; mouth-frame
not heavily corneous; elypeus thin; labrum transversely sub-orbeiular, regularly rounded in
front, little wider than long, anterior margin eilinte, hairs golden; mandible trapezoidal fromn
outer faee, black, shining, cutting edge very oblique, long, dorsal angle flattened; antennae
acutely eonical, basal membrane large, not retractile; first, second, and third joiuts respectively
smaller, supplementary joint as large as fourth; one indistinet ocellus.  Anterior edge of hypo-
stoma broadly curved; ventral mouth-parts extended; palpi slender, last labial shorter than
basal, equal to last maxillary; laeinia short, eylindric; mentum large, barrel-shaped; gula about
as wide as long, strongly protuberant.

Prothoraxr widest in front; pronotum anteriorly shining, posteriorly rugulose; eusternum
acutely triangular, velvety asperate, dull; mesonotum and metanotum dull; mesosternnm and
metasternum tuberculate.  Legs five-jointed, tarsus slender, attentuate, femur longer than tibia.

Abdomen: Dorsal ampullae bearing four rows of large prominent separated tubereles, ventral
two rows; pleural tuberele sub-orbicular, bearing two fine, slender setae. Ninth abdominal
tergum bearing two widely separated straight conieal spines. Rpiraeles sub-orbicular, small,
peritreme thin.

[Deseribed from specimens Hopk. U, S. 11864.]

These larvae have been reared by the writer from old wet decaying oak
logs (Quercus) in Pennsylvania.  Dr. A. D. Hopkins records it from dead heart-
wood of chestnut and tulip (Liriodendron) in West Virginia. It pupates from
May to July.

On June 25, 1915, at Englenook, Pa., the author took numerous larvae of
this species working in a hollow dead chestnut (Castarea) in connection with
Leptura biforis. The larvae were feeding in the solid wood, eating only the
spring tissue of each annual layer. Large galleries were excavated and a round
cell of frass constructed before pupation. An adult was reared in early Sep-
tember.

ANTHOPHILAX LeConte

Only two species in this genus have been rearved, but a number of similar
larvae are represented in the U.S. Forest Inseet Collection. By locality and
elimination probable species names have been assigned to some of these forms
and the deseriptions given.

They all live in very deecayed logs lying on the ground. When the larvae
are about mature they bore out to the surface of the log and fall to the ground,
where an earthen pupal cell is constructed in the soil beneath the humus.

These larvae may be recognized by the tough body integument and coarse hairs; front of head
divided by a transverse suture; three oeelli (often indistinet); mandible short, outer face tuber-
culate, dorsal angle abrupt toothed; gula not distinet; anterior margin of protergum strongly
ehitinized, posteriorly faintly rugnlose; mesonotum and metanotum dull, velured, often bearing
several tubercles; legs very slender; six dorsal ampullac bearing four rows of bead-like, prominent
separated tubereles; two strong caudal spines.

ANTHOPHILAX ATTENUATUS Haldeman
[Pls. X1, XXII, XXVIIT]

Form elongate, subeylindrieal, tapering; integument tough, smooth an'l shining, sparsely
elothed with stiff reddish hairs.

Head sub-orbicular, widest behind middle, entirely dark eastaneous, strongly corneous and
thickly beset with slender setae; mouth-frame black; epistoma siraight; elypeus and labrum
thin, latter transversely oval, one and one-half times wider than long, densely cilinte on rounded
front margin; front transversely divided; mandible (riangular from outer face, tubereulate,
dorsal angle abruptly toothed, acute, eutting edge obliquely emarginate; antennae, very small,
entirely retractile; three indistinet ocelli.  Anterior margm of hypostoma thickened, broadly
curved; gula not distinet; palpi very slender, last joint of maxillary palpi slender, acute, longer
than second, about equal to last labial; lacinia shortly conical, thick, densely haiy.

Prothorax twice as wide as long, more coriacious than usual; anterior marvgin of pronotum
and proalar area strongly ehitinized, castancous; posterior area of pronotum faintly rugulose;
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cmi-corinecous, shining; mesonotum and metanotum velvety pubescent, each with
dien group of shining tubereles; mesosternum and metasternum tubereulate.  Legs some-
wl senttied, slender, tibia longer than femur, tarsus a very slender attenuate spine.
Uhdomen: Six o dorsal ampullae, bearing four irregular rows of very prominent, bead-like,
barated tubereles, ventral ampullae bearing two rows; seventh and eighth terga bearing a
transverse row of dark reddish hairs; pleural tuberele narrowly oval, bearing five or six long,
Jdurk reddish setae; ninth tergam more chitinized, bearing two acutely conieal, slightly diverging,
strongly chitinous spines, widely separated; anal lobes densely eovered with eastaneous hairs,
Spiracles oval, peritreme strongly chitinized.
Described from speeimens Hopk. UL 8. 12631a.]

The larva lives in very moist decaying hardwood logs, ehiefly Fagus, Betula,
Acer, and Populus, making large, irregular galleries loosely packed with fibrous
frass.  Caged larvae invariably leave the wood and go deep into the ground
to pupate.  The deseribed specimens were reared from Populus tremuloides col-
leeted by 8. A, Rohwer at Boulder Junction, Wis.

ANTHOPHILAX (HHOFFMANI Beutenmuller.)
[Pls. X1, XXII)

Distinguished frow A. attenuatus by the three prominent oeelli; caudal spines eontiguous
at base, short, conieal, the surrounding area darkly ehitinized; last joint of maxillary palpt one
and one-half times longer than second; elaw of the legs equal in length 1o the tibia. Spiraeles
rectangularly oval; anal lobes hairy, but not so densely so as in A. attenuatus.

[Deseribed from speeimens Hopk. U. 8. 9790L.]

These larvae were collected by T. . Snyder and the author on the top of
Mt. Mitchell, North Carolina, in decaying logs of PPicea and Abies, but no
adults were reared. They have the similar habit of entering the ground before
pupation. A deformed adult was reared (Hopk. U.S. 12897), probably A.
hoffmant, the larva of which is similar to the form deseribed above.

ANTHOPHILAX VIRIDIS LeConte

Resembles . attenuatus, but the hody hairs are finer and the caudal spines are ereet,
evlindrical, and suddenly aeute at apex.

[Described from specimens Hopk, U. S. 11876¢.]

These speeimens have been eollected by the writer at Charter Oak, Pa.,
in dead logs of Fagus, Betula, and Acer.

ANTHOPHILAX sp. (TENEBROSUS LeConte)

Distinguished from A. attenuatus by the larger eontiguous tubercles on ampullae; anterior
and posterior borders of ampullae velvety asperate; caudal spines very short, not longer than
wide at base, approximate.

[Described from a single speeimen, Hopk. U. S. 4793¢c.]

Collected by IH. E. Burke from dead Pseudotsuga, Oregon. It may be
tenebrosus.

J. Brunner reports .. tenebrosus breeding in old deeayed logs of Picea and
Pseudotsuga in Idaho and Montana.

TOXOTUS Rerville

No specimens of this genus have been studied exeept the cotype of T. cursor
described by Sehiodte. It very closely resembles our species of Anthophilax
but has only one oeellus.

DESMOCERUS Serville -

A single genus represents the tribe Desmocerini in North America. The
species of larvae are remarkably similar in the minutest details of structure.
They can scarcely be separated except by size and texture of hairs. They pos-
sess, as larvae, no distinetive characters setting them off from other Lepturinae
as a tribe, but are distinguished only by a combination of characters.
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They may be recognized by the sub-orbicular head, tapering in front; short mandible;
front divided behind epistoma by a transverse suture (sometimes rather faint); three large,
prominent ocelli; gula not distinet; pronotum posteriorly shining, rugulose; mesonotum and
metanotum not tuberculate; fubercules of ampullae ill-defined, confluent; no eandal spine.

All larvae have the similar habit of feeding in the base and roots of living
Sambucus.
DESMOCERUS PALLIATUS Forster
[Pls. XVII, XXXI]
) F}rl)ri_n elongate, robust, slightly depressed; integument firm, shining, glabrous except for a fow
ong hairs.

Head sub-orbicular, tapering in front, sparse long setac on front and gena; mouth-frame
strongly corneous and entire head somewhat more than usually ehitinized; epistoma thin, semi-
tuberculate in middle; clypeus and labrum thin, latter narrowly transverse; mandible short,
black, shining, cutting edge short, truncate, dorsal angle of cutting edge not produced; antennae
very small, entirely retractile into fovea; ocelli three, prominent, bead-like. Ventral mouth-
parts slender; menturm elongate, tapering; lacinia, conical slender, beset with several hairs ;
last joint of palpi acutely conical, equal to second; gula not distinet, indefinably fused with
submentum.

Prothorar transverse, trapezoidal, widest in front; pronotum smooth, shining, posterior
edge faintly reticulated, anterior strongly punctate. Kusternum acutely triangular, glabrous,
shining, except for several hairs; mesonotum and metanotum not tubereulate, faintly shining;
stelrnum tuberculate; legs very long, tibia longest joint, tarsus short, chitinous-tipped, appendi-
culate.

Abdomen: Ampullae broad, flattened, tuberecles ill-defined, confluent; epipleurum distinet
on all segments; pleural tubercle narrowly oval, bearing two long setae; tergum of ninth seg-
ment broad, extending over anal lobes.  Spiracles large, orbicular, deep, peritreme very thin.

Pupa. Anterior area of pronotum beset with short, subulate hairs; first six abdominal
terga bearing numerous recurved, conical spines, more abundant on posterior margin, seventh
and eighth terga bearing attenuate hairs from chitinous pores, ninth with two widely separated,
long, slender spines, extending laterally and posteriorly.

The larvae feed m the living roots of Sambucus, working deep under the
ground until nearly matured, when they come up through the pith and excavate
the pupal cell. The mines are packed with coarse, fibrous frass, whieh is often
exuded in large quantities at the base of the stems. Various sizes of larvae
can be found at the same time, indicating a larval period of several years.
Pupation oceurs through April and May. The adults feed on the flowers.
Range, throughout the eastern and ecentral United States and Canada.

Rathvon (26) gives a brief note and desecription of this species.

DESMOCERUS PIPERI Webb

Distinguished from palliatus by the denser castancous hairs on the anterior margin of
the labrum; two broad median impressions on the front; inner apical face of lacinia bearing a
dense brush of hairs; mesonotum and metanotum anteriorly dull, covered with very fine velvety
asperities; femur and tibia of equal length; ampullae less strongly tubcerenlate.

[Described from speeimens Hopk. TU. 8. 12300.]

This species makes a large gall, often 10 inches in diameter, at the base of
stems of Sambucus, sometimes killing them. The larvae feed in this abnormal
growth and in the roots, going above ground in the pith to pupate. The pupae
were collected March 14, 1914, at Riggins, [daho. The adults emergedin carly
May. Observations by Josef Brunner.

DESMOCERUS CRIBRIPENNIS Ilorn

Separable from D. piperi only by the more slender hairs on head and body, the less distinetly
tuberculate ampullae, and the smaller spiracles, which are scarcely chitinous rimmed.

Pupa. The pupa is much smaller than that of D. palliatus; the hairs on the pronotum are
more slender, and there is an additional group of the posterior margin; and each spine on the
abdominal terga ends in an attenuate hair.

{Deseribed from specimens Hopk. U. N, 4313a.]

The eggs are laid in the creviees of the bark of Sambucus at the base of
the stem, the larvae tunnelling through into pith where they continue to
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work up and down until each matured larva occupies the entire cavity excavated
by it.  After cutting an exit hole through to the bark it retreats into the pith
to pupate.  Pupae and young larvae were found at the same time, indicating
o larval period of several years.  Many of the stems are killed.  Observations
by H. E. Burke, April 20, 1906, Pialschie, Wash.

GAUROTES CYANIPENNIS Say.
[Pls. TV, XVII]

Form strongly depressed, subparallel; integument smooth, shining, sparsely clothed with very
long, eastaneons, attenuate hairs.

Head very depressed, transversely oval, widest at middle, strongly coriaceous and beset
with numerous slender setae; epistoma very thin, straight, fused wich elypeus at middle; clypeus
and Iabrum thin, latter twice as wide as long, anterior margin rounded, ciliate; front transversely
divided; mandible very slender from side, more than twiece as long as wide ai base, tip dilated
slightly, cutting edge shori, truncate; antennae very small, retractile; ocelli two, often indis-
tinet.  Anterior edge of hypostoma thin, siraight; mentum transverse; palpi very slender; last
maxillary joint acute, as long as second; last labial acutely eonical shorter than basal; laeinia
eylindrie; gula not evident, a single suture.

Prothorar twice as wide as long; pronotum undefferentiated, smooth, shining.  Kusternum
smooth, broadly rounded in front; mesonotum and metanotum velvety asperate, only meia-
sternum tubereulate.  Legs slender, femur and tibia subequal, tarsus attenuate, curved.

Abdomen much depressed; dorsal ampullae bearing four rows of small, prominent, contign-
ous tubereles; the ventral ampullae, two rows; pleural tubercule oblong, oval, bearing five
setae, ninth tergum fringed with numerous long setae.  Spiraeles orbieular, prominent, peri-
treme wide, ehitinous.

[Deseribed from speeimens Hopk. UL S, 10358.]

Pupa.  Front of head around base of antennae beset with a few strong hairs and a group
above eyes; anterior, posterior, and lateral margins of pronotum bearing a single row of
closely set, long hairs, row on posterior margin forming an angle; mesonotum glabrous; meta-
notum bearing two patehes of long hairs and each abdominal tergum also bearing a transverse
row, broken in middle, of finer hairs; last tergum bearing a short, straight, acute spine.

This species feeds between the bark and wood of dead walnut (Juglans) in
a manner similar to that of Rhagium. It has also been found in Quercus, Prunus,
thus, Nyssa, and Cornus.  NMr. A. B. Champlain records this larva as leaving
the bark and going into the earth or humus to construet its pupal cell.

PACHYTA Savville
[Pls. I, XXII]

A large series of larvae are represented in the U.S. Forest Inseet Colleetion
from which no adults have been reared.  They have been associated with adults of
Pachyta. There areseveralspecies represented.  All work under the tight, recently
dead Dhark of Tsuga, Abies, Pinus, exeept one speeies colleeted by the writer in
apple (Malus).  Caged larvae have the same habit as Anthophilax of entering
the ground before pupation. 7

Form clongate, parallel, depressed; quite hairy; head sub-orbicular, depressed; mandible
very slender, squarely shouldered at base, apieal half strongly bent down, cutting edge very
oblique, truncate, abruptly toothed; front bearing a transverse suture behind epistorma; labrum
transverse; one prominent oeellus.  Posterior edge of pronotum velvety pubeseent; seven ah-
dominal segments, tubereulate; dorsal area of ninth segment protruding, slightly chitinized,
armed with an obtuse or acutely conieal spine, aceording to the speeies,

The following speeimens representing several speeies are in the Forest Insect Collection
}i’n];l}‘. ULNCISA006, 1938¢1, 217494, 3305d, 3350, 3568, 4241h, 4224c, 4276b, 9188cf, and

Ntaa,

RHAGIUM LINEATUM Oliver
[Pls. I, X1, XVII, XIX, XXII, XXXI, XLII]
Form very depressed, elongate, parallel; integument smooth, shining, sparsely clothed with
fine, silky, whitish to yellowish hairs.
Head greatly depressed, strongly chitinized, wider than prothorax, sparsely eovered with

?11". silky, short hairs, sides rounded, with a dull earina on anterior margin; epistoma straight,
used into elypeus at middle; front with two elongate, shallow depressions; elypeus and labrum
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very thin, latter obtrapezoidal, rounded and widest in front, eilia dense, fine; epistomal setae
six or more. Mandibles very slender from side, nearly three times as long as basal width, apex
dilated, deeply notehed; antennae small, entirely retraetile; oeelli indistinet. Ventral mouth-
parts well extended; mentum obtrapezoidal; palpi very slender, last maxillary joint attenuately
acute, cqual to last labial, shorter than first or sccond maxillary; lacinia slender, eylindrie;
antertor margin of hypostoma straight, not distinet from mouth-parts; gula not distinet.

Prothorar widest in front, dorsally undifferentiated, entirely smooth, slightly chitinized;
eusternum trapezoidal, broadly rounded in front, smooth, shining; mesosternum and meta-
sterntim, mesonotum and metanotum dull, very finely velvety pubescent.  Legs slender, femur
and tibia subequal, tarsus slender, attenuate, not strongly chitinized.

Abdomen depressed; ampullae semi-tuberculate at sides, dull, very finely pubeseent; pleural
tuberele very elongately oval, bearing five or more setae; last abdominal tergum broad, bisinuate
on posterior margin. Spiracles orbicular, peritreme distinet, raised, not strongly chitinized.

Pupa. Subconvex, tapering; anterior and posterior margins of head and posterior mar-
gins of prothorax and metathorax with two transverse bands of upright setae; abdominal terga
bearing transverse bands of reflexed subulate setae; last tergum bearing two tri-acuminate
spines.

The larvae of Rhagium have been collected between the bark and wood of
all our coniferous trees excepting the species of Cupresseac. They require a
certain amount of mcisture, usnally preferring trees which have heen dead only
a short time. The larvae construct an oval, fibrous-rimmed pupal cell, pupating
and tra- s‘orming to adults in the early fall, and overwintering as imagoes. The
larval pericd usually is completed in one season or may extend over two. The
species occeurs commonly throughout the United States.

Rathvon (26) gives a brief note on this species, stating that it kills pines.
It is improbable that sueh could be the case.

Packard (23) gives a deseription of the larva and figures it.  Although not
detailed, these are sufficient to permit of its recognition.

LEPTALTA MACILENTA Mannerheim
[Pl 1, fig. 1]

Form depressed, slightly tapering posteriorly; integument thin, dull, very finely granulate, and
very sparsely beset with long slender hairs.

Head depressed, sub-orbienlar; mouth-frame little ehitinized; three epistomal sctae; la-
brum twiee as wide as long, widest at base, anterior margin rounded from basal angles; man-
dibles slender, twice as long as basal width, eutting edge short, oblique with dorsal angle very
abruptly protruding, tip truneate; five more or less distinet oeelli in two rows.  Ventral mouth
parts slender; maxillary palpi very slender, joints subequal; ligula broad; anterior edge of
hypostoma thin; gular suture sometimes faintly visible.

Prothorax transverse, depressed; pronotum entirely smooth; eusternum very finely asperate,
dull; mesonotum and metanotum and mesosternum and metasterniim dull, very finely asperate.
Legs slender, tibia longest, tarsns very attenuate.

Abdomen: Ampullae seven, dull, very finely asperaie; plenral tubereles very small, oval,
projecting, bearing two very slender setae. Spiracles small, orbicular, peritreme very thin,

[Deseribed from speeimens in the United States National Museum collected by Kineaid in
decaying alder stump (Alnus). Popof Island, Alaska.]

Kincaid (18) gives a very good deseription of this speeies. It is better
than most North American deseriptions of ccerambyecid larvae.  The writer
has re-described it here to conforin with the terminology nsed throughout this
paper.

ENCYCLOPS CAERULEUS Say.
[Pls. 1, XXVII|

Very slender, tapering, quadrangular; integument smooth, shining, very sparsely eovered with
long, silky hairs. ) )

Head sub-orbieular, widest at middle; mouth-frame slightly eorneus; epistoma thin, fused
at middle with elypeus; elypeus and labrum thin, latter transversely oval, broadly rounded on
front, heset with few long hairs; mandible slender from sides, tapering apex dull, cutting edge
short; antennae very small; retractile, last joint and supplementary joint distinet; ocellus large, dis-
tinet. Anterior edge of hypostoma thin, not sharply distinet from mouth parts; mentum
transverse; last joint of maxillary palpi distinctly larger than either of others, equal to last
labial; gula indistinet.

Prothorax slightly wider than long, pronotum glabrous, undiffcrentiated; eusternum acutely
triangular, glabrous; mesonotum and metanotum subtuberenlate, shining, sternum tubereulate,
shining. Legs slender, very fleshy, femur and tibia subequal, tarsus attenuate, soft.
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omen tetragonal.  Ampullae only six, prominently projecting, bilobed by a deep median
wh lobe regularly tuberenlate; parascutal and coxal lobes large, protuberant; pleural
ing two long slender setae. Spiracles orbicular, small, not larger

W
iberele large, orbicular, |
than ocellus, peritreme fleshy. . . .
Pupa.  Body covered with a group of fleshy papillae bearing slender, fine hairs, as follows:
two lateral groups on epicranium, on lateral margins, and on posterior margins of pronotum;
recurved transverse group on abdominal terga becoming denser at posterior margins of eighth
and ninth terga.
(Described from speeimens Hopk. U. 8. 9792b.]

The larva of Encyclops has the peculiar habit of mining in the outer dry
corky bark of Quercus alba, Liriodendron, Acer, Castanea, Juglans, and Nyssa.
It often works in numbers on certain limited areas of bark, causing the scales
to flake off after a time and the bark to appear smooth. The pupal cell is
merely a shallow excavation, in which the larva overwinters, transforming in
carly May and June. It is often assoeciated with Microclytus, which has a simi-
lar habit. The adult is found throughout the eastern United States, commonly
on ecarly shrubby flowers. Both of these insects have a common predatory
cnenmy, a small elaterid larva which has not been definitely determined. Ob-
servations by A. B. Champlain and the author.

BELLAMIRA SCALARIS LeConte
[Pls. 1, XVII, XXII, XXXIT]

Form elongate, slender, tapering, cylindrical; integument smooth, shining, sparsely covered
with short fine haws.

Head sub-orbicular, widest behind middle, slightly chitinized; mouth-frame strongly cor-
neous, dark; hypostoma thin, straight; clypeus and labrum thin; latter narrowly oval, twice
as wide as long, anterior margin flatly rounded, eiliated with castaneous hairs; mandible slender,
triangular from side, apex very acute, dorsal tooth strong, acute, outer face with a band of fine
striae across middle; antennae small, retractile; one rather prominent ocellus. Palpi slender,
last maxillary joint conical, last labial eylindrie, both shorter than respective penultimate joints;
lacinia short, conical; subfossal-spine distinet; gula not distinet.

Prothorax widest in front; protergum with a transverse, anterior, lemon-yellow band,
widened on lateral area; pronotum beset with few short hairs, posteriorly rugulose; sternum
more hairy than usual; eusternum triangular and with two triangular blotches of velvety pube-
cenee on posterior angles. Mesonotum and metanotum velvety pubescent; sterna with an
anterior band of velvety pubescence, tuberculate. Legs rather stout, tarsus appendiculate,
areuate. -

Abdomen; Seven dorsal ampullae bearing four irregular rows of small, projeeting, separated
tubereles; the ventral ampullae two rows; pleural tubercle sub-orbiculate, bearing two long
setae on posterior margin. Spiracles narrowly oval, not strongly rimmed.

Pupa; Very slender, tapering; pronotum with two groups of short subulate setae on poste-
rior margin, two orbicular ones on metatergum, and two transverse groups on each abdominal
tergum, the last bearing two conical fleshy spines and a border of more slender spines along hind
margin.

The larvae feed indiseriminately in almost all coniferous or hardwood trees
provided the proper conditions of moisture and decay are present. They
require well rotted logs in very moist situations. The mines are large and
irregular, extend through the sapwood and heartwood, and are filled with
loose, fibrous frass.  This species has been collected from Fagus, Acer, Populus,
Pinus and Tsuga throughout the eastern United States.

BELLAMIRA LeConte, TYPOCERUS LeConte, STRANGALIA Serville, and
LEPTURA Serville

The genera Bellamira, Typocerus, Strangalia, and Leptura, as the adults
are grouped by American writers, cannot be recognized as larvae. Bellamira
has been separated in the key, but in this case only one species is treated. Evi-
dently several good genera are represented by the larvae here desecribed.
Searcely any difference can be found between several species of Typocerus and
Strangalia, while in the genus Leptura there are some very characteristic groups,
as subhamata-like forms having three ocelli and a striated molar plate on the
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mandible.  Aurivillius (1) separated the North American speeies of these
genera into Leptura, Judalia, and Oedecnema in certain respects this grouping
can be substantiated by larval characters, but as the larvae of so few species
have been studied, no definite arrangement is indicated at present. The
described larvae may be briefly characterized as follows:

Head sub-orbicular, widest about middle, usually brownish chitinized; labrum transverse;
mandible relatively short, triangular from side, dorsal angle of cutting edge either toothed or
flattened into a striate plate, cutting edge very obliquely truncate; ocelll indistinet, or one, two,
or three present; edge of hypostoma broadly eurved; gula never (excepion, L. subhamata),
distinet. Prothorax transverse. Legs rather slender, tarsus usually slender, attenuate. Pro-
eusternum, mesonotum, metanotum, and sterna dull, pubeseent, glabrous, or tubereulate,
affording good characters. Abdomen slender, tapering.

All species so far as known, with one exception (L. nitens), live in dead
decaying wood, in very moist situations. The larval period usually extends
over more than one year. The species are gregarious, working together for
many years in the same log until it is completely converted into sawdust. They
are often associated with the Prioninae. The mines meander and interseet and
are tightly packed with fibrous frass. The adults are pollen feeders, being the
most abundant cerambyeids in early summer months, when they can be col-
lected m great numbers on the flowers of various plants.

KEY TO THE DESCRIBED SPECIES OF TYPOCERUS, STRANGALIA,
AND LEPTURAY

Dorsal angle of mandible flattened into a striate plate

Dorsal angle of mandible merely rounded or bearing an abruy
1. One ocellus; mesonotum and metanotum velvety pubescent, exeept for several tubereles

on each Leptura biforis

Three ocelli; mesonotum and metanotum not velvety pubescent, distinetly tuberculate... 2

2. Abdominal spiracles very narrowly oval 3

Abdominal spiracles broadly oval

3. Hairs on body coarse, castaneous.. ..

Hairs on body whitish, silky. . o 88 P 5 5000 L. plagifera

4. Species not separable. ... .. L. sanguinea

_ L5 L. obliterata

« «

. b ooko g o ol .. .L. propinqua
5. Ampullae tuberculate, the tubereles shining....... ... .. ... ... ... ... ... ... 6
Ampullae not tuberculate, or if so, asperate pubescent.......... ... o o o 23
6. Both mesonotum and metanoium bearing tubercles, shining, never entirely pubeseent. ... 7
Mesonotum and metanotum covered with fine velvety pubescence, dull (rarely several
tubereles on metanotum)........... 0009000 3 o I =R T
7. Eusternum of prothorax entirely shining.................. .. ..o
Eusternum of prothorax velvety pubescent or at least on posterior
extremities. ... ... ... e Strangalia bicolor, N. famelica
8. Tubercles of ampullae smaller, merely contiguous. ...................... Leptura proxima

Tubercles of ampullae larger (fewer), somewhat eonfluent. ... . . L. chrysocoma

9. Metanotum bearing a small group of three to six shining tubereles; tubercles of ampullae
separated......... 0 ol o 0109050000000 UG DU e W B o oo 10
Metanotum bearing no tubereles. . . . z
10. Eusternum of prothorax shining. . . .
Eusternum of prothorax covered (or parti

o DESEaNEE, @Ellios 68500006 5480000 000dBHEBE o6 ASEHEE 40 0 BOOMEEE 6066000 00D o oo
11. Labrum widest near Dase. ... ..ottt e e Typocerus velutinus
Labrum widest at middle. . Strangalia luleicornis
12, Eusternum of prothorax shining. .
Eusternum of prothorax dull, covered or partially so wi
13. Three ocelli on each side of head
One ocellus on each side of head. . cooo e
14, Ampullae present on six abdominal segments....................

Ampullae on seven segments. .. ... ...

5. Ampullae completely surrounded by a band of velvety pubescence; tubereles very small,
separated . . ... e L. emarginata
Ampullae not velvety pubeseent. .. .. ... i 16

b
&

1 As this key covers only a small percentage of the species, the deseriptions must be referred to for further verifieation.
The larvae, so far as studied, are very constant in the eharacters described anct should the specimens to be determined
not agree in all points they will probably prove to be another species.
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16. ‘Parsal claw arctuate, short; prosternellar area shining . . L. vagans
Farsal claw attenuate; prosternellar area dull puh('\t'(-nt 4 7
17. Procusternium regurlaly beset with stiff hairs. ..., L. eanadensss
Proensternum bearing hairs only on lateral margin, none in central area, h’urx not more

than 8 to 10. .. P PO & 1175 X414

IS, One ocellus on each sideof head. ... 560 & o ol Sl o .16
I'hree oce li on each side nl head; species m)t se p arable. ... .. o0 o L mutabilis
=0 L. aspera
19. Six abdc mmml segments bearing ampullae. ... .. _— a0 o L. lincola
Seven abdomine al ; segments bearing ampullae. ... . ., ! .20
20, Median band between dorsal ampullae asperate . . B ()
Median band of dorsal ampullae glabrous. . e e e e e b 21

21, Ventral surface of head finely granulate; pr()mMnmum rlull

velvety pubescent. . Strangalia acuminata

Ventral surface of head unm;,‘ smooth prom~tvrmlm \lunm;. ...... Lrpluru crassipes
22, Procusternum finely asperate only on 1)0\t( rior lateral extremities ! . L. valida
Procusternum finely asperate over nearly entire surface. . ... L. vittata
93, Labrum more than twice as wide as long; form eylindric...... L. ,/1(1(rzmllzs
Labrum not more than one and one-half times as wide as long, form dl‘pl(-’\ . L nitens

TYPOCERUS VELUTINUS Oliver
[Pls. XTIV, XXTI]

Form elongate, subeylindrie, tapering; integument smooth, shining, very sparsley clothed with
whitish vellow hairs.

Head sub-orbieular, slightly wider than long, somewhat chitinized; mouth-frame strongly
corneons; epistoma slightly md roundly protuberant, three or four serae on each side; clypeus
and labrum thin, latter semieireular, one and one-half times wider than long, widest bohmd
bearing scattered hairs; mandible slender from side, apex acute, dorsal angle prominent; an-
tennae small, very retrac tile, ring oval; ocellus indistinet; anterior edge of hypostoma distinet;
hypostoma broadly curved; gula not (hstmvt palpi slender, last joint of maxillary o])tusply
conical, shorter than last labial or second I]’l‘l\l]ldl‘\' lacinia eylindrie.

Prothorax one-half wider than long, pronotum hearmg a distinet transverse brownish band,
widened at sides, posterior area slightly rugulose, shining. ISusternum velvety pubescent, (ln}l
except for a triangular anterior spot; mesonotum dull, velvety pubescent, as well as memnumm,
except for a eentral group of shining tubercles; mesosternum and metasternum tuberculate.
Legs not so slender, no joint twice as long as thiek; tarsus attenuate, chitinous.

Abdomen; A\mpulllp seven, the anterior and posterior margins finely pubescent, hearing
small, head- like, abruptly pmjeotmg, separated tubereles; plPlll‘dl tubereles oval; bearing
several slender setae. Spiracles very small, oval to suh—urhioulal, peritreme thin.

[Deseribed from speeimens Hopk. U, 8. 9747.]

One of the commonest lepturiform larvae, found in all sorts of deeaying
hardwoods and eonifers, occasionally in rather solid wood. The adults are
commonly found on flowers in May and June throughout the eastern United
States and Canada.

TYPOCERUS LUNATUS Fabricius
(Pl XIV]

Distinguished from 7. zelutinus by the thinner epistoma, the in‘listinetly rimmed antennal
ring, the more prominent ocellus, smooth and shining eusternum, and the group of tubereles on
metanotum usually absent or rarely two. The legs are more slcl\(lnr, the tarsus slightly dilated
at base. Tt is also more hairy then T. velutinis.

[Deseribed from specimens Hopk. Ul 8. 12286.]

This larva was found in dead rotting stumps of Pinus by H. B. Kirk and
the author.  The adult is commonly collected on flowers in late May and June,
from Pennsylvania through the south-central States. Observations by W. F.
Fiske, H. B. Kirk, and the author.

TYPOCERUS ZEBRATUS Fahri('ius

Several specimens of the adults of this species were collected at Falls Church,
Va., in a dead stump of Pinus by J. N. Knull and the author. The larvac
mined in the roots, coming to the top of the stump to pupate. Only larval
skins were secured.




03

The mandible is black, shining, very aeute, having a strongly curved cutting edge at the
upper extremity of which the dorsal angle is produced into a rectangular abrupt tooth; the
labrum is roundly rectangular and the pleurostoma bears a small projecting oecllus.

[Deseribed from specimens Hopk. U. S, 118724.]

STRANGALIA BICOLOR Swederus
[Pl XIV]

Form very slender, clothed with whitish hairs; integument very finely granulate; labrum sub-
trapezoidal, widest behind middle, front edge straight for short distanee; epistoma very thin;
ocellus small; last joint of maxillary palpi slightly longer than seeond; metanotum bearing no
tubercles. Proeusternum velvety pubeseent only on posterior lateral angles.  Tarsus very slender,
attenuate.

This species has been reared from dead Aecer and Quercus. The adults
occur throughout the eastern United States and Canada in June and July.

STRAGALIA FAMELICA Newman

Differs from S. bicolor in that the entire posterior border of the proeusternum is dull velvety
pubeseent; no trace of tubereles on the metanotum.
[Described from speeimens Hopk. 17, 8. 10914a.)

This species has heen reared from decaying Quercns.  The adults are found
on flowers in the eastern United States and Canada through June and July.

STRANGALIA LUTEICORNIS Fabricius
[RIFSNTASNONEXT]

Essentially like T'ypocerus velutinus, form more slender; head slightly more elongate; mandi-
bles shorter, litile longer than basal width; oeellus prominent; labrum reetangular, sides
rounded, front edge straight and (not roundly eurved as in 7. velutinus) widest at middle.  Spir-
aeles more strongly chitinized.

[Deseribed from speeimens Hopk. U.N. 12280¢ and 11812a.]

— ) . . JN

This larva has been reared from dead, moist, deeaying wood of 17itis, Fagus
and lmus, always in contact with the ground. The adult flies in May and
June throughout the eastern United States and Canada.

STRANGALIA ACUMINATA Oliver

Head bearing many rather stiff hairs, ventral surface and anterior portion of front finely
granulate; dorsal angle of mandible prominent; labrum subtriangular, widest at hase; one
ocellus.  Mesonotum and metanotum dull, finely asperate; posterior half of proeusternum and
anterior half of sternellum finely asperaie; mesosternum and metosternum tubereulate; tarsus
attenuate; seven dorsal ampullae bearing four rows of small, nearly contiguous tubercles, no
fine asperities between; spiraeles broadly oval to orbicular, peritreme strongly chitinized.

Pupa. Short, stiff, chitinous setae at base of clypeus and antennae, and above eyes, and
on posterior border and angles of pronotum which also bears a few fine hairs on dise; meso-
notum and metanotum eaeh bearing several short, siiff setae, and a broken transverse row on
each abdominal tergum; ventral anal lobes eaeh bearing a eonieal, suddenly acute process.

[Described from speeimens Hopk. U. N. 100837]

Collected and reared by A. B. Champlain at Lynne, Conn., in dead
Viburnum stems.
LEPTURA BIFORIS Newman

Ilead very hairy on anterior portion, sides in front of middle rather suddenly tapering;
epistoma thin; labrum thin, transverse, anterior margin rounded from middle and sparsely
hairy; mandible very black, smooth, shining, dorsal angle flattened into a striate plate, apex
very acute; one ocellus; last joint of maxillary palpi eylindrieal, shorter than second; gula
sutures slightly evident.  Proeusternum and sternellum shining; mesonotum and metanotum
dull, velvety pubeseent exeept for a group of from three to five shining tubereles on each; femur
and tibia subequal, tarsus very slender, attenuate. Ampullae seven, tubereles, large, contiguous,
four rows on seventh. Spiraeles small, oval, peritreme distinet.  Abdomen unusually hairy.

Pupa. Form like that of adult; front of head bearing several attenuate eoarse setae; two
groups of three to five on anterior margin of prothorax and a straight transverse band on pos-
terior margin; several on mesonotum and two groups on metanotum; six to eight shorter setae
on each abdominal tergum, becoming more numerous on seventh and cighth and forming a dense
fringe on last.

[Deseribed from specimens Hopk. U. 8. 11864.]
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These specimens were eollected by the author from a dead hollow chestnut
Castanca) log at Inglenook, Pa., June 24, 1915. Larvae, pupae, and adults
were abundant.  The larvae were mining the spring wood of a hollow tree.
Pupation oceurs in a large oval cell.  The pupae were congregated about knot-
holes through which the adults emerged. A dipterous parasite was taken on
about 50 per cent of these pupae, but has not been reared. Associated
with this speeies was the larva of Centrodera decolorata.

LEPTURA PROXIMA Kirby
[Pls. IV, XXII]

Head very hairy, especially front; epistoma abruptly raised; labrum transverse, broadly
rounded in front; dorsal angle of mandible acute; one oeellus; last joint of maxillary palpi
shorter than second. Proeustermun and sternellum shining; mesonotum and metanotum and
sterna tuberculate, shining; femur and tibia subequal, tarsus attenuate; ampullae seven, tuber-
cles large, prominent, contiguous, ventral rows of about nine each, four rows on seventh terga;
spiracles oval, dark eastancous.

Pupa. Yorm like that of adult, bearing two rows of three to five setae on anterior pro-
thorax and setiferous papillac on lateral angles of prothorax and metathorax; also two rows on
each abdominal tergum and a fringe on last abdominal seginent; apical outer face of each femur
tipped with a group of setae.

[Deseribed from specimens Hopk. U. 8. 11811.]

This speeies has been reared from Acer, Hicoria, Castanea and Tilia. The
writer has found it in old standing stubs, which have been completely converted
into powder except for an outer shell. Often found in dryer situations than
most other species. Pupa collected May 24, 1912, at Charter Oak, Pa.

LEPTURA CHRYSGCOMA Kirby
[Pl XIV]

Only separable from L. proxima by the larger, more or less confluent tubercles of the am-
pullae, the ventral rows number seven or eight. Head less hairy.

Pupa. Torm as in adult; bearing two transverse bands of short, stiff setae or spines on
posterior margin of pronotum, a few on mesonotum, and more numerous ones on metanotum;
each abdominal tergum bears a transverse group on each side of the median line and a fringe on
the last tergum.

[Deseribed from specimens Hopk. U. S. 12651a and 119215.]

This larva is deseribed from specimens collected and reared from Pinus
Sflexilis and P. ponderosa by A. B. Champlain. The adult flies through June
and July in the Rocky Mountain and Pacific Cloast regions.

LEPTURA SUBHAMATA Randall
[Pl. XIV]

Head very thickly beset with long hairs; sides rather suddenly tapering in front; labrum
cordate, about as wide as long; mandibles slenderly acute, dorsal angle flattened into a striated
plate; three distinct ocelli; last joint of maxillary palpi slightly tapering, shorter than second;
gular sutures faintly distinet. Procusternum and sternellum shining, mesonotum and meta=
notum and mesosternum and metasternum tuberculate, shining. Legs slender; femur and tibia
subequal; tarus slender attenuate.  Abdomen very hairy, the hairs castaneous.  Ampullae seven,
last vvlry small; tubercles prominent, large, contiguous. Spiracles narrowly oval, chitinous
rimmed.

Pupa. Form as in adult; a group of setae at base of clypeus, at base of each antenna and
two on front of head; posterior margin of prothorax with two transverse bands of stiff setae;
two oval groups similarly placed, on metanotum and on median area of abdominal terga, the
last margimed with fleshy coniecal papillae.

[Described from specimens Hopk. U.S, 11818b.]

y A northern species, usually in higher elevations, breeding in dead logs of
Pinus.  Larva and pupa collected at Notch, Pa., in June. The adults have been

taken through the northeastern and central United States and Canada. Ob-:

servations by Dr. A. D. Hopkins, W. F. Fiske, and the author.
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LEPTURA PLAGIFERA LeConte

Distinguished from L. subkamata by the very fine silky white hairs on body and head.
Pupa. Readily distinet from L. subkamata by the absence of the groups of setae on meta-
tergum.
[Deseribed from specimens Hopk. U.S. 4793¢, 4711a.]

This larva has been reared only from western yellow pine (Pinus ponderosa)
Adults eollected in July in Oregon and Washington by H. E. Burke and W. D.
Edmonston.

LEPTURA OBLITERATA Haldeman

[Pls. IV, XVII, XXVII]

Slightly less hairy than L. subhamata; sides of the head more rounded and gula not distinet.
Spiracles broadly oval to sub-orbieular. Tubereles of ampullae smaller and less distinet.
Pupa.  Groups of setae arranged as in L. subhamata, but an additional group of anterior
margin of prothorax and one of shorter hairs on dise of prothorax, and on tips of femura.
[Deseribed from speeimens Hopk. U.S. 4002d and 9161y.]

This larva breeds in a variety of dead conifers and is often associated with
the larvae of Asemum and Criocephalus. Tt has been collected from Abies,
Psecudotsuga, Picea, Tsuga, and species of Pinus throughout British Columbia,
Washington, Oregon, California, and Montana. It pupates in May and June.
Observations by Dr. A. D. Hopkins, H. 5. Burke, and 15. A. Schwarz.

LEPTURA SANGUINEA LeConte

This species is always associated with L. obliterata, but eannot he separated
from it by larval characters. The habits are the same.

LEPTURA PROPINQUA Blandford

Two specimens of this larva have been studied.  The only difference from
obliterata is a slightly more hairy head and firer whitish body hairs. These
characters are not sufficiest to determine it definitely.

The larve were collected and reared from Engelmann spruce (Picea engel-
manni in Colorado by A. B. Champlain. It was associated with larve of
Calopus.

LEPTURA SOROR LeConte

Larvae of this speeies cannot be definitely separated from the obliterata-like
forms. The specimens Hopk. U. 8. 14466¢ were colleeted by 1°. B, Herbert in
dead lodgepole pine (Pinus murrayana) at Meyers, Cal.

LEPTURA NIGRELLA Say
(P1. XVII)

Head rather thiek, robust, clothed with short fine hairs; epistoma roundly declivous; labrum
transverse, broadly-rounded from posterior margin; dorsal angle of mandible prominent, broad;
one prominent oeellus; last joint of maxillary palpi eonieal, equal to second. Proeusternum
glabrous, shining; prosterncllum and mesonotum and metanotum dull velvely asperate, exeept
for several tubereles! on median arca of metanotum; legs robust, femur and tibia subequal :
tarsus short, eonically acute. Ampullae seven, tubereles very eonspicuously protuberant, separ-
ated, bead-like. Spiracles broadly oval, peritreme thin.

[Deseribed from speeimens Hopk. U8, 2304¢.]

The larvae have been collected and reared in speecies of Pinus, Picea, and
Pseudotsuga from Colorado and Oregon. H. E. Burke colleeted adults i their
pupal cells August 20, 1907, at Joseph, Oregon. Range, throughout the western
United States and Canada.

1 On several immature specimens these tubercles are indistinct.,
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LEPTURA EXIGUA Newman

! more depressed than usual; resembling a small Gaurotes.  Head depressed, widest at
middle, bearing a few long hairs on gena and along frontal sutures; labrum thin, semicirenlar,
long Cmiddle, widest at base, twice as wide as long; mandible rather short, dull black, apex
blunt, dorsal angle not toothed; three small black oeelli; anterior edge of hiypostoma not distinet
from submentum; maxillary palpi long, basal joints subequal, third longest, eylindrical.  Pro-
custernum shining, bearing a few stiff hairs anteriorly; mesonotum and metanotum dull, finely
velvety pubescent; mesosternum and metasiermim tuberculate, shining.  Legs very long, tarsus
attenuate.  Ampullae seven, covered with tubereuliform wrinkles (resembles Gaurotes); pleural
tuberele bearing two long setae,  Spireales small, sub-orbieular, peritreme thin.

Pupa. TForm as in adult; bearing seattered stiff hairs on front of head, about dise of pro-
notum, and on distal portions of femora; mesonotum and metanotum glabrous; abdominal
terga bearing short, stiff, spine-like hairs more or less arranged in two transverse rows, longer
ones on epiplenrum; last segment bearing two slender, straight, acute spines, their under sides
parallel.

[Deseribed from specimens Hopk. U.S. 1007 5k.]

These specimens have been collected and reared by A. B. Champlain and
Geo. Hofer from Colorado Springs, Col.  The larvae mine between the bark
and wood of recently dead Populus. A round flat pupal cell is constructed
resembling that of Rhagium. The adults emerged the latter part of May and

in June.
LEPTURA AMERICANA Haldeman

[PL XIV]

Head quite wide at middle (almost equal to prothorax); labrum roundly rectangular, almost
straight aeross anterior margin; mandible abruptly enlarged at base, slender, cutting edge
obliquely truneate, dorsal angle abrupt, bidentate; one prominent oeellus; last joint of maxillary
palpi slender, equal in length to second. Proeusternum shining; mesonotum and metanotin
velvety asperate, dull; mesosternum and metasternum tuberculate, these larger than abdominal
ones; abdomen teiragonal, paraseutal and coxal areas large. Ampullae <ix, projecting, tubereles
very small, bead-like, separated. Spiraeles oval, not larger than ocellus, peritreme thin. Body
hairs long, slender, yellowish white.

[Deseribed from speeimens Hopk. U.S. 1184%50.]

Specimens of larvae and adults collected in dead decaying tulip (Lirio-
dendron) stump at Falls Chureh, by H. B. Kirk.

LEPTURA EMARGINATA Fabrieius
[Pl XVII]

Ilead quite hairy on anterior portion; epistoma abrupily raised, straight, perpendicular;
labrium thick, transverse, broadly rounded from near base, perimeter densely hairy; dorsal
angle of mandible abrupt, prominent; one oeellus; last joint of maxillary palpi acutely eonieal,
equal to last labial, shorier than the others; hypostoma somewhat transversely bulging; gular
sutures slightly protuberant, roughened. Proeustermun shining, sternellum dull velveiy pubes-
cent on anterior two-thir mesonotuin and metanotum entirely dull velveiy pubeseent; femnur
and tibia subequal, tarsus straight, acute. Ampullae seven, surrounded by a narrow band of
velvely pubeseence, tubereles very small, separated, the two median rows (of dorsal ampullae)
separated by a transverse band of velvety pubeseence. Spiracles rather small, narrowly oval,
peritreme thin.

Pupa. Form like that of adult, bearing groups of short attenuate spines on anterior median
margin and posterior lateral portions of prothorax; two median oval groups on metanotum; a
transverse band of more eonieal spines on each abdominal tergum becoming more irregularly
dispersed posteriorly, also several along region of paraseutum and epipleurum.

[Described from speeimens Hopk. U.S. 118635.]

This species can be easily recognized by the large size of the matured larvae and the strue-
fure of the ampullae, surrounded by velvety pubeesence, with also a transverse median band.

These specimens were collected June 11, 1915, from a large fallen heech
(Fagus) at Kanawha Station, W. Va. Twenty-five years ago Dr. A. D. Hop-
kins collected a single adult on the then standing tree, it having emerged from
the hollow base.  Four years ago it was blown over, and examination on above
date by Dr. Hopkins and the writer showed it to be entirely honeycombed by
the larval mines, and the outer shell full of larvae, pupae, and adults. The
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mines are very extensive, packed with coarse fibrous frass, and lined by a dark
fungous growth. The pupal cells were econstructed in the outer shell.  This
beetle has been breeding in the same hollow butt for the past twenty-five years.
The different stages of larvae found indicate the life cyele to he three years.
The writer has collected larvae of this speecies from a dead stub of Quercus at
Mt. Vernon, Va., and Mr. A. B. Champlain has taken it from Betula at Lyme,
Conn.
LEPTURA RUBRICA Say.
[Pls. XVII, XXII]

Anterior half of front and gena hairy; epistoma obliquely deelivous; labrum transverse,
sub-elliptical, anterior edge very broadly rounded from posterior lateral angles; dorsal
angle of mandible abrupt; one ocellus; last joint of maxillary palpi aecutely conieal,
shorter than second. Proeusternum  shining, sternellum, mesonotuny, and metanotum
velvety pubeseent, dull; mesostermum and metasternmum  tuberenlate, shining; femur and
tibia subequal, tarsus attenmate.  Ampullar tubereles beadlike, prominent, separated, four
rows nsually distinet on seventh tergum. Spiracles oval, peritreme strongly chitinized.

[Deseribed from specimens Hopk. U.S. 9782k and 10377.]

One of the commonest eastern speeies of Leptura. The larva feeds in a
great variety of dead hardwoods and eonifers. Both well-decayed and solid
wood are suitable to its activity. This is a good illustration of the indiserim-
inate feeding of our most commonly colleeted ecerambyeids.  Typocerus velutinus,
Xylotrechus colonus, and Neoclytus erythrocephalus arve similar examples.

LEPTURA CANADENSIS Fabrieius
[Pls. XXTI, XXVIII]

Head thickened, beset with many slender hairs; epistoma abruptly deelivous; labrum
transversely oval, broadly rounded from behind niddle; dorsal angle of mandible abrupt and
strong; one prominent oeellus. Proeusternum shining, beset with a number of regularly dis-
posed hairs, otherwise as in L. rubrica, but slightly more hairy and tubercles of ampullae shghtly
larger and more closely placed.

[Deseribed from speeimens Hoplk. T.S. 9071d.]

The larvae feed in dead, rather solid wood of various species of Pinus and
Tsuga. It eommonly attacks the heartwood of living trees, gaining entrance
through a wound such as a blaze. Range, throughout the United States and
Canada. The adult flies from June to August.

LEPTURA VAGANS Oliver

Distinguished from L. rubrica by the more prominent ocellus; tarsus shorter {han tibia,
flattened and areuate; prosternellar area not distinetly velvety pubescent; tubereles of ampullae
fewer, about six in dorsal rows, seventh ampullae bearing only two rows; spiracles sub-orbicular,
petritreme dirty-greenish eoloured.

[Described from speeimens Hopk. U8, 12608q.]

The larvae feed in deeaying pine logs throughout the eastern United States
and Canada. The larvae were collected and rearved by H. IS Kirk. It is often
associated with L. rubrica. The adults have been taken in June and July.

LEPTURA LINEOLA Say.

Head rather thick, hairs short; epistoma thin, labrum but little wider than long, sides
broadly rounded; mandible short, dorsal angles abruptly toothed; one small prominent ocellus;
last joint of maxillary palpi acutely conical, equal to second. Procusternum and mesonotumn
and metanotum velvety asperate; mesosternum and metasternum tubereulate, velvety asperate
on anterior border; legs slender; tibia slightly longer than femur, tarsus attenuate. Ampullar
tubercles small prominent, present on but six segments. Npiracles orbieular, very small, peri-
treme lightly chitinized.

[Deseribed from specimens Hopk. T8, 9789n.]

Colleeted and reared from sapwood of a dead bireh (Betula) stump, at
Cedar Mountain, N.C.
57951—7
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LEPTURA VITTATA Germar.
[PL XVII]

Head hairy on anterior portion of front and gena; epistoma roundly deelivous; labrum
subrectangular, front edge nearly straight, about twice as wide as long; dorsal angle of mandible
abveupt; ocellus oval, indistinet; last joint of maxillary palpi cylindrie, obtuse, equal in length
to second. Anterior two-thirds of proeusternum and sternellum, and the mesonotum and meta-
r otum dull, velvety asperate, as are also the anterior and posterior borders and the dorsal median
sand of the ampulilae; mesosternum and metasternum tubereulate, anterior and posterior edges
velvety asperate; tibia slightly longer than femur, tarsus attenuate. Tubereles of ampullae
small, irregularly disposed, separated, only two rows on seventh ampullae.  Spiracles orbieular,
not ebitinous rimmed.

[Described from speeimens Hopk, U.S. 11847¢ and 11500.]

The larvae feed in dead decaying Abies, Pinus, Juniperus, and Costanca.
It pupates in May and June. Range, throughout eastern United States and
Canada.
LEPTURA VALIDA LeConte

Head, sides regularly rounded, bearing a few long setae; labrum transversely oval, about
twice as wide as long; mandible rather smooth on outer face, bearing a faint transverse band of
striae, dorsal angle very abruptly and strongly toothed; one elongate oval ocellus; last joint of
maxillary palpi econical, slightly shorter than seecond; a single gular suture. Proeusternum
velvety pubescent on posterior lateral angles; sternellum velvety pubescent; mesonotum and
metanotum velvety pubescent; legs slender, femur and tibia subequal, tarsus slender. Ampullae
surrounded by velvety pubescence and having several narrow transverse bands, tubereles very
small, abrupt, separated; spiracles oval, searcely larger than ocellus.

Pupa. Head bearing a few setae; two prominent tuberculiform groups of setiferous points
on anterior margin of pronotum and two transverse bands on posterior margin; a median spinose
tuberele on mesonotum and two on posterior margin of metanotum; a transverse band (divided
in middle) of short, acuminate points on posterior margin of each abdominal segment; two re-
eurved hooks on dorsal anal lobe.

[Deseribed from specimens Hopk. U.S. 13548al.]

Mr. H. B. Herbert collected these specimens with many adults in very
decayed wood of Tsuga and Abies in California.

LEPTURA CRASSIPES LeConte

Head beset with fine slender hairs; epistoma thin; labrum transversely oval, anterior edge
broadly rounded from posterior angle, constricted at base; mandible very shining; dorsal angle
very abrupt and sharp; one transverse oeellus; last joint of maxillary palpi shortly conieal,
equal to second.  Proeusternum shining, sternellum on anterior half and mesonotum and meta-
notum velvety asperate; mesosternum and metasternum tuberculate, asperate on anterior
border; legs rather robust, joints short, espeeially the tarsal. Anterior and posterior margins
of the ampullae asperate pubescent, tubercles rather irregular, contiguous, not so prominent.
Spiracles oval, not strongly rimmed.

[Deseribed from speeimens Hopk. U.S. 9567.]

The described specimens and adults were collected by the author in a very
decomposed log of Pinus, at Baker, Oregon, in July, 1911.

LEPTURA MUTABILIS Newman

Head, anterior perimeter dull, very finely punetured; hairs very short; labrum subrectan-
gular, one and one-half times wider than long, anterior edge rounded from middle, flattened in
front; mandible short, little longer than width of condyles, dorsal angle shortly toothed; last
Joint of maxillary palpi conieal, acute, much longer than transverse second; three ocelli. Spir-
acles sub-orbicular, strongly ehitinized. Abdomen and thorax as in L. vittata.

[Deseribed from speeimens Hopk. U.S, 118614.]

The larvae breed in a variety of dead hardwoods.

They have been collected from Quercus, Betula, Acer, and Castanea. They
pupate in March and carly April. Range, throughout the ecastern United
States and Canada.  Observations by W. F. Fiske, H. B. Kirk, and the author.
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LEPTURA ASPERA LeConte

Seareely distinguishable from L. mutabilis. In the two specimens examined the dorsal
angle of the mandible is abrupt and the fine dull punctures on the anterior perimeter of the
head do not extend back so far as on mutabilis.

[Deseribed from speeimens Hopk. T. 8. 9192m and 11848d.]

These larvae were collected and reared from dead Betula at Colorado
Springs, Colo., by B. T. Harvey

LEPTURA SPHAERICOLLIS Say.
[P 111, fig. 9; PL XVII, fig. 9]

Head widest behind middle, epistoma thin; labrum narrowly rectangular, more than twice
as wide as long; mandible short, mntmg edge deeply emarginate, dorsal angle rounded; one small
distinet ocellus; maxillary palpl slender, last joint slender, eylindrie, equal or \hghfl) longer
than seeond. Proeusternum sternellum, posterior areas 01 pronotum and mesonotum, meta-
notum, mesosternum and metasternum exceedingly finely asperate although feebly shining; legs
very slender, tarsus attenuate. Ampullae feebly \hlmn;:, impressed by two transverse folds
marking off a narrowly transverse area, and an anterior transverse fold marking off an anterior
fusiform area. Spiraeles very minunte, orbicular, not strongly rimmed; hody Thairs very fine,
slender, yellowish white.

[DP\(‘I‘]b(’d from speeimens Hopk. U. 8. 97900 and 11847w.]

This larva has been collected in the decaying sapwood of Castanea, Prunus,
Betula in North Carolina by W. F. Fiske, H. (. Champion, and the author.
It pupates during April and May.

LEPTURA NITENS Forster
[PL. XT, fig. 6; PL. XV1I, fig. 5; Pl XXXI, fig. 7; Pl. XXXVII]

Form much depressed; head very depressed, clothed with a few short, stiff hairs; epistoma
very thin, {ront bearing a transverse suture behind epistoma; labrum ruundl} trapezoidal, one
and one-half times as wide as long; mandible very slender ffom outer face, dorsal angle seareely
visible; oeelli absent; maxillary palpi slender, last joint very slender, <horter than sceeond;
anterior edge of hypostoma broadly fused with ventral mouth-parts. Proeusternum and sternel-
lum shining; mesosternum and metasternum and mesonotum and metanotum dull, velvety
asperate; legs very slender, tarsus attenuate.  Ampullae dull, finely asperate, marked by two
transverse impressed {olds, and an anterior one marking off a narrowly fusiform transverse area.
Spiracles orbieular, distinetly rimmed. Body hairs coarse, castancous.

Pupa. Form as in adu]t covered with very stiff, dark c astaneous, subulate setae above
clypeus on front and epicranium, two transverse h‘md~ on anterior and posterior margin of pro-
thorax, and scattered ones on dise, as also on dise of metanotum, on first six abdominal seg-
ments these are coarser than the others; seventh, eighth, and ninth abdominal terga irregularly
beset with longer setae, tenth with a bifurcate spine.

The larval habits of this species form an exception in the genus. It is the
only one, so far as known, which attacks living trees. The normal food plant
is Castanea, but oeccasionally it is found in Quercus. The larva bores in the
bast fibres of the bark, at the base of the tree or in erotches of limbs where
plenty of moisture exists. The burrow is large and irregular, several larvae
often extending it from different angles. It is packed with coarse, fibrous
frass, which is expelled through a hole in the bark. The pupal cell is formed
from an oval rim of this frass. The larval period usually extends over two
seasons. The larva pupates in May and Juune.

This species is of much economic mmportance in relation to the chestnut
bark disease. The larvae and adults have been collected throughout the eastern
and central United States by Dr. A. D. Hopkins, W. F. Fiske, T. I Snyder,
B. B. Mason, W. 8. Fisher, and the author.

SUBFAMILY DISTENIINAE

Two species of Distenia have come to the author’s attention. A close
study of these larvae substantially corroborates the opinion of Gahan (11) that
subfamily rank or better, even family rank, has to be given to these species.

57951—T7%
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In general form and strueture they are strikingly aberrant from the usual
cornmbycid type.  This divergence is due to the possession of a peculiar com-
bination of lepturine and cerambyeine characters, the latter, however, pre-
dominating.  The position of the oceipital foramen is posterio-dorsad. Al
structures on the dorsal surface eonform to the type of Lepturinae, and the
ventral mouth struetures to that of the Cerambycinae.  The mandible is of the
type characteristic of the Lamiinae. They suggest a very primitive type of
cerambyeid larva.  The peculiar tentorial structures and the attachment of
the skin of the prothorax direetly to the submentum has been observed in no
other cerambyeids.

CHARACTERIZATION OF LARVAE OF THE SUBFAMILY DISTENIINAE

The characters of the Disteniinae may be briefly summarized as follows:

Head transverse, dorsal margins of the epicranial halves behind front entirely separated;
oceipital foramen posterio-dorsad; tentorium very broad, gula and hypostoma not evident.

Mandibles rather clongate from side; apex slightly produced, eutting edge obliquely trun-
cate, short.

Epistoma not produeed over elypeus, three epistomal setac.

Clypeus trapezoidal, filling space between dorsal condyles of mandibles.

Submentum attached to the collar; maxillae movable, eardo visible; maxillary articulating
[obe full; palpifer small, jointlike; lacinia borne on stipes.

Antennae frail, retractile.

Prothorar with presternum and epipleurum anteriorly fused. Ipipleurum large, rectangular;
custernum not sharply defined; coxae small, widely separated, and situated at extremities of
.st(xrxl:(*llnm. Mesothoracie spiracles not protruding into prothorax. Legs moderate in size,
weak.

Epipleurum protuberant only on last three abdominal segments; pleural dise never present.
Spiracles in a well-defined, elliptical, protruding region.

DISTENIA UNDATA Oliver
[PL IV, fig. 5; PL XL, fig. 7; PL XXX, figs. 1 and 2]

Form very clongate, slender, anteriorly depressed, posteriorly eylindrical; prothorax rela-
tively mueh wider than the other cerambyeid larvae, suggesting a buprestid in general shape;
integument thin, shining, very sparsely beset with short fine hairs.

Head depressed, widest about the middle, slightly tapering anteriorly and posteriorly,
rather deeply embedded in the prothorax; mouth-frame darkly chitinized; epistoma nearly
straight, rather abruptly raised; elypeus and labrum thin, latter semi-elliptical, widest at base,
finely and densely haired; mandibles narrow from side, about twice as long as basal width,
eutting edge short, truneate, dorsal angle slightly toothed; no ocelli; antennae conieal, first and
seeond joints short, transverse, subequal, terminal joint slender and longer; antennal ring
closed behind.  Ventral mouthparts rather fleshy, densely and finely haired; palpi conical, last
joint longest; process of palpifer small, fleshy; laeinia short, fleshy; mentum longer than
wide; labial palpi slender, terminal joint shortest; ligula large, fleshy; neither gula nor hypo-
stomal sutures distinet.

Prothoraxr depressed, transversely oval; pronotum trapezoidal, widest at base, a narrow
band of short hairs aeross anterior margin, posteriorly velvety pubescent; presternum bearing
two small, fleshiy lobes on anterior margin at base of submentum; eusternum widely trapezoidal,
widest at base, posteriorly velvety pubescent; sternellum also velvety pubeseent; mesonotum,
metanotum, mesosternum, and metasternnn transverse, velvety pubescent; seutal and hypo-
pleural areas protuberant.  Legs small, slender, three distinet joints; tarsus attenuate, elaw-like.

Abdominal segments very elongate, slender, eylindrieal, intersegmental skin very long; am-
pullae widely separated, flat, transverse, dull, velvety pubescent, present on only six segment
paraseutal and coxal lobes protuberant Iaterally; ninth segment longer than any other, eylindri-
cal; anus transverse, two lobes yentral, one dorsal; spiraeles small, orbicular.

Pupa. Mead, pronotum, mesonotum, and metanotum covered with numerous long, slender
hairs; each abdominal tergum bearing two ecireular groups of aeute points, becoming more
slender on last segments, a long hair arises from the base of each point.

This larva feeds in the roots of recently killed hiekory (Hicoria), especially
those infested by hickory barkbeetles. It has also been found in Cercis and
Ulmus. The mines are extended in a meandering manner bencath the bark
and tightly packed with coarse granular frass.  Pupation oecurs in the sapwood,
normally two vears are required to eomplete development. The larva assumes
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a folded position while burrowing similar to the buprestids. Adults have been
observed at night ovipositing in tho base of the trees.

Range, throughout eastern United States. Observations by A. B. Cham-
plain, H. S. Barber, and the author.

DISTENIA RUGISCOPIS Bates

This larva can only be distinguished from D. undata by the denser and coarser velvety
pubescence on pronotum and ampullae.

These specimens were collected by August Busck, May, 1911, along the
Trinidad river, Panama, “under the bark of fallen trees.””

SUBFAMILY LAMIINAE

The Lamiinae larvae show a greater diversity of structural characters, form,
and biological habits than any othcr subfamily. They are all characterized b\
the oblong head, the sides of which are parallel or converge posteriorly. This
form of the heqd sets them in sharp contrast to all other cerambycids.  With
one exception (Michthysoma) they are all legless.

CHARACTERIZATION OF LARV.E OF THE SUBFAMILY LAMIINAL
The characters of the Lamiinae may be briefly summarized as follows:

Iead elongate, sides parallel or converging posteriorly; dorsal margins of epicranial halves
behind front fused for the entire distance and jointly round behind; tentorial cross-arm internal
in & plane at right angles to hypostoma (i.e., oceipital foramen not apparnetly divided into an
anterior and a posterior portion).

Mandible rather elongate, cutting edge shortly oblique, apex produced.

Epestoma not produced over elypeus, three to many setae on each side; elypeus trapezoidal,
filling space between dorsal condyles of mandible; Iabrum transverse to cordate.

Mazillae rigid (only movable from stipes); (drdn maxillary selerite, and submentum fused
and attached for the entire distance hetween ventral articulations of mamlil)lo; palpifer large,
distinet, bearing lacinia.

Antennae frail, short, very retractile.

Prothoraz havi ng pr('\t(‘rllllm and epiplenrumn usually distinetly separated; eusternum dis-
tinet or indistinet; coxae indistinet, usually legless.

Postnotal folrl absent. Mesothoracic spiracle protruding into prothorax. Tegs absent
(rarely present).

Abdomen with region surrounding spiracle not protruding; epipleurum protruberant on
from three to all segments; plenral tubercle usually bearing a chitinous pit at cach extremity;
hypopleurnm small, coxal lobe large.

KEY TO THE GENERA OF LAMIINAE

Legs well developed; two distinet oeelli on each side of head; ninth 1(*1;.1111) hlnuum two
chItinous SpIes. ... ... CMichthysoma .

Legs absent; never more than one ocellus or one caudal \pmv . 1
1. Antennal ring open behind (at least deeply angulate), hiseeted b\ frontal suture .2
Antennal ring closed behind, not bisected by frontal suture. ... . e 15
2, Anterior margin of front normal. ... .. .. o0 . 5F 0 0o@o S bo s,
Anterior 1nargin of front bearing a transverse row of carinae . N 14
3. Head depressed, at least twice as wide as thick. ... .. ... .. . . .4
Head thicker, not twice as wide as thick........ ... .. .. .. . . ! 12
4. Ampullae ir rvgulal ly tuberculate. . ... . o o o .
Ampullae bearing two regular rows of tubercles. ... S . .l]
4. Never both ampullae and pronotum velvety pubese ent . . .6
Both ampullac and pronotum velvety pubescent. ... .9
6. Gular sutures protuberant: ninth abdominal tergun extended into an acute deflexed
T G e R e TR I’Iuhum
Gll]‘ll‘ sutures not protuberaunt.. ...... .. ..
7. Hypostoma transversely protuberant; front behind (*])l\l(lln‘] hmlm" strine (‘\l(‘l)(ll[lL
from a row of punctures.... . AT IR . . . .Synaphoc t(\x

Hypostoma and front normal. ... ... .. .. .. .. ... ..

S. Pronotum rugose on ]m\tmmr half; ampullar tubercles v u\ lar ge; form mblM ,Amn(lunh res
Pronotum either plainly striate or velvety pubescent; tubercles of ampullae smaller;

chitnious pore of pleural tuberele very small; form depressed . .. Liopus and Le p[r)\[l/[m

Posterior area of pronotum varying from ‘dull granulate to velvety puhn\r‘nnt usually only

on hind margin; pores of pleural tuberele very distinet...... . ... . . Hyperplatys
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1Mead widest across anterior border; ampullae velvety pubescent, dull. ... ... . .. ... 10
Head widest just before middle; ampullae shining. 50 5000000000 0a0 Nyssodrys
AMandibles very slender; no caudal armature. Acanthocinus

Mandibles shorter; a flattened chitinous pmcos\ on ninth abdowminal tergum. . Graphisurus

11, Maxillary palpi two-jointed, or, if three-jointed, ninth tergum bearing a long spinc. Lepturges
Maxillary palpi tluv(‘-]mmnd no caudal spine. R . Eupogonius
12 illary palpi three-jointed; form elongate. ... ... .. .. ... i 13
\IJ\llLu\ palpt two-jointed; form robust; ampullae bearing very large, irregular tuber-
cules; body densely and coarsely hairy; breeds in the roots of Asclepias. .. Tetraopes
13. Molar pnl(um ‘of mandible sharply toothed; pronotum normal.................... Decies
Molar portion of mandible normal; anterior margin of prothorax bearing a transverse row
(0 5 (AN Y RAEEIEER (e a0 A 6 0.0 08 3,000 60 0 ek & a0 066e 4600 seaddEas 86 0EE s Psenocerus
14. Pleural tubercle having two distinet chitinous pits; pronotum rugulose; ampullar tubereles
TV 506500 60 00 0 0 0 06 6 G0 0005008 8006068060000000.5000%00083000000000000 Hoplosia
Pleural tuberele having no pits; ])ronomm smooth; ampullar tubercles in two or three
TOEUHIL TOWS . Lo oottt ettt e e e e e Oncideres.
15. Gula protuberant; posterior area of pronotum finely asperate....... ... ... ... ... ... 16
Gula not protuberant; pronotum variable. . ... o 19
16. Tubercles of ampullae finely asperate; chitinous pits of pleural tuberele distinet....... il
Tubereles of ampullae glabrous; chitinous pit of pleural tubercle absent; anus two-lobed,
a group of chitinous setae beneath ventral lobe.......... .. ... . ... ... .. Ptychodes
17. Sides of head suddenly constricted behind middle. .. Monochamus
Sides of head gradually narrowing to base.......................... Sy . | 18
1S, Body hairs long, not continuous across anterior margin of pronotum................ Goes
Body hairs short, rather dense, a continuous band across anterior margin of
[P@BONIEIL 6 o 60606 06660000 6606000060 08066 000066000800660000006608006000 Plectrodera
19. Chitinous pore at extremitics of pleural tubercle distinct; " head depressed. ............. 20
Chitinous pore of tubercle absent; head variable.. ... ... .. ... ... ... ... . ... . ..., 22
20. Last joint of maxillary palpi rarely more than one-half length of penultimate; form eylin-

[
v

26.

n
~1

28.

29.

drical, dorsally hairy; ampullae strongly plotubcr’mt, several with conical papillae ;
ERETES TS 0 00 0 00 g0 & 000666008 0605006660008 6045005000808 0a600600a0000 03 Monilema
Last joint of maxillary palpi as long as or longer than penultimate............ Oc b o8 acdil

. Hypostoma transversely bulging; ampullae normal; often a chitinous spine on

D0 0 3 - Dorcaschema.
Hypostoma normal; ampullae deeply bilobed. ... ... ... ... . ... ... . Hetoemas .

. Head depressed; twice or more as wide as thick. ........ .. ... ... o oL 23
Head oval In eross-section. . ... ... i e 25

. Posterior area of pronotum glabrous or velvety pubescent. ... .. ... . ... ... ... . ... 24

Posterior area of pronotum coarsely asperate, as also ampullae; epipleurum protuberant on

all segments; spiracles oval. . g Saperda
. Posterior area of pronotum atronglv protu , pinnately s tuber(‘les of ampullae
in two regular rows; maxillary palpi t\\o—]olnted .......................... Cyrtinus

Posterior arca of pxonotum normal; ampullae obscurely tuberculate, l\avmg a deep median
furrow; ninth tergum bearing a chitinous process; maxillary palpi often

two-jointed. . . .. ... - Pogonocherus and Ecyrus.
Posterior area of pronotum variable; ampullae bearing two regular rows of tubercles; no
caudal armature; maxillary palpi two-jointed. ... ... . ... .. Lepturges querci (group)
Pronotum shining; ampulhe bearing two transverse ridges or rows of tubercles; last ab-
dominal segment swollen; spiracles orbicular. ...... ... .. ... ... ... o 26
Pronotum asperate, bearing two heavy oblique lateral impressions; ampullae finely asperate
or irregularly tuberculate; spiracles lenticular............... ... .. ... ... .. ..., 29
Hypostoma protuberant in two conical proeesses; head less salient; all dorsal and ventral
ampullae present, protruding. ....... .. .. ... . e 27
Hypostoma not protuberant; head more salient; ventral ampullae nbs(\nt on alI or m’my
ahdominal SCEMentS. .. ... u. .. e e 28

- Eusternumn distinet, elliptical; mesosternum and metasternum not_tuberculate; last four

abdominal segments b("mng only one row of tubercles (posterior row); caudal spine
incurved ventrally . . detus
Tusternum not de(t "mesosternum and metasternum tuberculate; abdominal ampullae
all bearing two rows of tubercles; caudal spine directed stralght backward. ... Ataxria
Pronotum entirely smooth, lateral sutures not impressed; mandibles bifurcate at apex;
sternellum distinet; all ventral ampullae absent; no caudal spine........... Hippopsis
Pronotum posteriorly embv)«scd faintly striate, lateral sutures impressed; mandibles normal;
eusternal and sternellar areas fused; latter posteriorly projecting; ventral ampullae
present on sixth and seventh ‘-Pgmentx ninth tergum bearing a projecting

O o S e B8 B 555 6 5806 60 8 856 488 5 06 A 6 G GAa0 s HEananGa 08 6cs0Gacnsaa Spalacopsis
Abdominal ampullae finely asperate. ... . berea
Abdominal ampullae irregularly tubereuliform. ... ... LU ... .Mecas
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MICHTHYSOMA LeConte

This larva, from the material at hand, strongly suggests the Aseminae,
espeeially the genus Opsimus. In fact, the writer believes that it should be
placed in this position. However, since the charaeterization is based only on
the larval skins, it is retained where the adult systematists have placed it.

The head structure eannot be definitely determined, but the two-jointed
maxillary palpi, the presence of well-developed legs, the bilobed prominent
ampullae and the Atimia-like caudal spines all strongly suggest affinities to the
Aseminae.

MICHTHYSOMA HETERODOXUM LeConte

{PL. V, fig. 2; PL 1, fig. 12; PL XTI, fig. 8; Pl XXIV, fig. 10; PL XVII, fig. 15; PL VII, fig. 10]

Form semi-robust, slightly tapering posteriorly; integument thin, shining, very sparsely
clothed with rather stiff yellowish-brown hairs.

Head depressed, about as wide as long, sides subparallel; mouth-frame corncous; epistoma
straight, thin; elypeus trapezoidal; labrum about twice as wide as long, anterior margin broadly
curved; mandible slender from side, smooth, apical angle rounded, cutting-edge oblique, dorsal
angle rounded, deflexed or sometimes abruptly toothed; antennae very small, two-jointed, with
a small supplementary joint; antennal ring not open behind; two prominent white ocelli placed
below antennae. Ventral mouth-parts not strongly chitinized, fused for entire width of hypo-
stoma; joints of maxillary palpi subequal, last shorter than last labial, ligula broad, distinet ;
gula not distinet, anterior margin confluent with submentum.

Prothorax transverse, widest in front; a yellowish band, divided in middle, extending across
anterior dorsal margin; pronotum entirely smooth, shining, lateral sutures entire, bearing a
few seattered hairs; custernal area distinet, roundly trapezoidal, smooth, shining. lLegs well-
developed, two-jointed, second twice length of basal, tarsus attenuate, longer than second joint.

Abdomen bearing very prominent, shining ampullae, these deeply bilobed and transversely
marked by two impressions, somewhat suggesting large tubereles. Ninth tergum armed with
two conical, acute spines, separated somewhat more than their height.

[Described from specimens Hopk. U. S. 9784x.]

The larvae were collected in the dead sapwood of hickory stumps (Hicoria)
at Cedar Mountain, N.C.; and reared April 15, 1913, by the author.

MONILEMA Say.
[Pl. XXIX, fig. 5]

Cylindrieal, robust, coarsely haired speeies; head depressed, sides parallel, broadly rounded
posteriorly; elypeus and labrum thick, latter about twice as wide as long; mandible scarcely
tapering, about twice as wide as basal width, cutting edge short, roundly emarginate, outline
similar to Michthysoma; antennal ring entire. Ventral mouth-parts fleshy; mentum  distinet
from submentum, narrowly transverse, not sunken; chitinization entire across base of labial
stipes; last joint of maxillary palpi minute, scarcely one-half the length of second. Posterior
area of pronotum narrowly transverse, four times as wide as deep, limited anteriorly by a short
impression at each side, often bearing numerous short hairs; dorsal abdominal ampullac irregu-
larly tuberculate or covered with conical palpillae, strongly projecting and deeply bilobed,
having a single transverse impression, epipleurum protuberant on all segments, tuberele broadly
oval, bearing many setac but lacking the chitinous pore at each extremity; spiracles orbieular,
peritreme distinet; no caudal armature. . [

[Deseribed from six specimens in the U. 8. National Museum labelled : Eneinal, Texas, April
11, 1908, J. D. Mitchell, Colr.; Brownsville, Tex., June 8, 1908, C. R. Jones and I'. C. Pratt;
Texas, F. C. Pratt; Austin, Nev., April 23, 1908.

A number of specimens of this genus representing several speeies have been
studied, but none have been reared so as to establish their speeifie identity.
One collected by Hubbard, No. 827, labelled M. gigantewm (?), differs from the
above in having chitinous asperities on the ampullae and pronotum. So far as
known, all feed in the stems of caetus and to this peculiar environment the
body has become well-adapted. The texture Is eoarse, covered with stiff hairs,
and the ampullae are often covered with projecting papillac.  The living larvae
strongly suggest some Searaebidae, often assuming the eurved form of body.
They superficially more closely resemble the larva of Telraopes than that of
any other Lamiinae. This probably is a development due to similar methods
of feeding.
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PLECTRURA Mannerheim

I'he form of the adult would suggest something more aberrant than the
true Lamiine type of larvac. It is in no way suggestive of Monilema, but most
closely resembles Synaphoeta.  The peculiar extension of the last tergum into
a pointed process is the most distinetive characteristie.

PLECTRURA SPINICAUDA Mannerheim
[PL XXV, fig. 2; PL XVII, fig. 16; Pl VII, figs. 6 and 7]

Form depressed, clongate, sides parallel; integument firm, shining,sparsely elothed with long,
fine, whitish pubeseence.

Head depressed, sides suddenly constricted near base; epistoma straight; labrum roundly
rectangular, about one and one-half times as wide as long; mandible about twiee as long as
basal width, dull granulate, cutting-edge obliguely truncate, apex truncate; antennal ring open
behind; one pair of prominent oeelli.  Ventral mouth-parts not ehitinized; mentum twice as wide
as long, distinet from submentum; maxillary palpi slender, ultimate joint sharply eonical, longer
than erther first or second, slightly longer than last labial; ligula large, fleshy, eylindric; gular
sutures distinet, slightly protuberant.

Prothorar trapezoidal, slightly wider behind; pronotum with lateral sutures undefined,
entircly glabrous, shining, very finely rugnlose; eusternum triangular, distinct, smooth, shining.
Mesonotum smooth, shining; metanotum, mesosternum, and metasternum tuberculate.

Abdomen depressed; epipleurum distinetly protuberant on all segments, tubereles oval
bearing two long setae and a ehitinous pore at eaeh extremity; ampullae seven, shining, beset
with two rows of frvegular tubercles, Ninth segment gradually extended mto a sharp, short,
deflexed spine.  Spiraeles orbicular.  Anus trilobed,

[Deseribed from specimens Hopk. U. 8. 4203a.]

P This larva has been collected and reared from Alnus and Rhamnus in Wash-
igton State by H. E. Burke. The larva mines under the dead wet bark,
pupating from May to July in the sapwood.

SYNAPHOETA Thomson

The pronotum, the tuberculation of the ampullae, and the protuberant
epipleurum on all segments resemble those of Plectrura. Perris (25) describes
and figures the related Kuropean species Mesosa nubila. Both these species,
so widely separated geographically, have the peculiar longitudinal striae on the
epistoma and the protuberant hypostoma. The larvae are very similar in
other respeets also.

SYNOPHOETA GEUXI LeConte

[PL XIII, fig. 9: Pl XVI, fig. 16]

Form robust, slightly depressed; integument firm, shining, sparsely clothed with long, slender,
golden hairs.

Head depressed, sides suddenly eonstrieted behind; mouth-frame heavily ehitinized; epi-
stoma nearly straight, distinet, smooth, bearing four pairs of deep setigerous punciures from
cach of which extends posteriorly a series of fine striae; labrum about twice as wide as long,
widest behind, densely haired; mandible short, robust, dull black, about one and one-half times
as long as basal width, eutting edge obliquely emarginate; antennal ring open behind; one pair
of distinet ocelli.  Ventral mouth-parts rather strongly chitinized; mentum not entirely dis-
tinct; palpi rather slender, conieal, last joint of maxillary shorter than others, about equal to
last labial; ligula very large, eylindrieal. Hypostoma transversely protuberant behind; gula,
a faint white line. 1

Prothorar depressed, rather strongly ehitinized, widest behind; pronotum having lateral
sutures impressed behind, entirely glabrous, smooth, shining, exeept for an anterior border of
hairs; sternum anteriorly coarsely hairy, laterally smooth, ehitinized; eusternum not distinet.
Metanotum, mesosternum, and metasternum tubereulate.

Abdomen bearing seven pairs of ampullae, dorsally with two or four irregular rows of large
tubercles, central ones largest. Epipleurum strongly protuberant on all segments, tubercles
orbicular, small, having two setae and one ehitinous pore on ventral margin. Last tergum
bearing a very minute chitinous tubercle. Anus trilobed.

[Described from speeimens Hopk. U. 8. 9587.]

A"l‘his‘ larva fvjuls in dead and dying wood of Saliz and Acer throughout the
Pacific Coast region. The burrows are large, extending through the sapwood
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and heartwood and loosely filled with fibrous frass. The writer found them
ovipositing in Salir dying from the attack of Saperda hornii, in August, 1911,
at Walker, Oregon. The adult gnaws through the bark before ovipositing.
Observations by G. Hofer, F. B. Herbert, and the author.

Group MONOCHAMIDES

The following genera are all closely allied and ean be distinguished by the
following characters:

Head depressed; gula distinet and protuberant; antennal cavity elosed behind; posterior
area of pronotum finely velured or asperate; ampullae bearing dorsally four rows of tubereles
usually velured or asperate; epipleurum strongly protuberant on all exeept first two segments,
tuberele having one or two ehitinous pits.

The larvae feed for a short time beneath the bark, later going into the
wood, where they either feed for several yvears as in Goes, Ptychodes, and Plec-
trodera, or only to construet short mines and pupal cells as in Monochamus.

PTYCHODES TRILINEATUS Linnxus
[PL V, fig. 5; Pl XX111, fig. 7; PL VII, fig. 15]

Form large, elongate; integument firm, shining, besct with rather stiff hrownish hairs.

Head depressed, about one and one-half times as long as wide, sides gradually tapering
behind; mouth-frame heavily chitinized; epistoma straight, abruptly raised; labrum roundly
rectangular, about one and one-half times as wide as long, anterior half densely hairy; mandible
about twice as long as basal width, dull, black, cutting-edge obliquely emarginate; antenual
ring entire; one pair of distinet oeelli.  Ventral mouth-parts somewhat chitinized, palpi slender,
cach maxillary palpal joint sueecessively longer from base outward, last shorter than last labial,
one-half length of first labial; ligula eylindrical, prominent; lacinia eylindrieal, fleshy; mentum
not distinetly defined; hypostoma heavily chitinized; gula protuberant.

Prothorar rectangular, depressed; pronotum defined posteriorly by lateral impressions,
anteriorly light yellowish, shining, with an anterior border of hairs, posteriorly densely velvety
pubeseent, spotted with minute lenticular glabrous spots; sternum anteriorly hairy, laterally
yellowish, ehitinized; eusternum shining, sparsely haired.  Mesonotum anteriorly velvety pu-
beseent, posteriorly shining; metanotum, mesosternum, and metasternum tuberculate. Legless.

Abdomen having seven pairs of well developed ampullae, these transversely oval, bearing
dorsally four irregular rows of shining tubercles, ventrally two. Epipleurum distinetly pro-
tuberant on all segments, tuberele rectangularly oval, hearing four (o five setae, no chitinous
pores, Spiraeles large, oval, chitinous rimmed. Anus transverse, two-lobed, the lower one bear-
ing beneath a group of five to eight short, acutely subulate setae or spines,

[Deseribed from speeimens Hopk. U, 8. 10543a.)

The larva feeds in living branches and trunks of Fieus, Alnus, and Morus
often killing the trees. The work and habits resemble those of (Goes. 1t oceurs
along the Gulf States into the southwestern United States and Mexico.  Ob-
servations by M. Chrisman and W. D. Edmonston.

MONOCHAMUS Serville

Head strongly depressed, sides suddenly eonstricted behind middle; mandible slender,
about three times as long as condylar width; antennal ring entire; mentum distinet from sub-
mentum; gula protuberant. Posterior area of pronotum finely asperate; dorsal abdominal
ampullae bearing four rows of finely asperate tubereles.  Epiplenrum protuberant on all segments;
pleural tubercle elongate oval, having a ehitinous pit at cach extremity and three or more setae.
Spiracles oval.

The species of Monochamus are characteristically pine (Pinus) feeders,
but in the northern part of the range are common in Picca and Abies.  Nlr.
R. Hopping tells me that in British Columbia the larvae are not common in
Pinus ponderosa. The eggs are laid in recently dead, dying, or living (marmor-
ator) trees. The female gnaws an irregular hole through the bark, inserting
from one to six eggs. The larvae feed from one to two months between the
bark and wood, and during this time they are very much depressed. The entire
bark is loosened from the wood and this space is packed with long fibrous frass.
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[ ater the larva enters the wood through an oval hole, which soon becomes
cireular as the larva fills out.  This chamber is eonstructed into the pupal ecell.
It is usually extended parallel to the grain, and then upward to the bark, several
inches from the point of entranee, making a U-shaped eell.  After pupation the
adult emerges by gnawing through the bark. In more northern parts of the
range {wo years are required to eomplete the life eyele. Rarely the larva will
make a Rhagium-like pupal ecell between the bark and wood A dipterous
(tachinid) parasite commonly attacks these species, killing them in the pupal
cells.

The adult beetles feed extensively before ovipositing on the needles of
conifers.  Scutellatus and marmorator have been observed gnawing off the bark
on small twigs, many of which later die. The red foliage of balsam on these
twigs is a very characteristic feature. On spruce trees surrounding logging
operations sufficient branches are sometimes killed to cause serious defoliation
and malformation of the trees.

KEY TO THE KNOWN SPECIES OF LARVAE OF
MONOCHAMUS

Dorsal anal lobe decidedly protruding posteriorly. .......... ... ... ... ... ... M. titillator
Dorsal anal lobe not decidedly protruding postertorly
Tubereles on ventral ampullae glabrous
Tubereles on ventral ampullae beset with fine asperities.
Matured larvae more robust, hairs coarse, a continuons band of hairs across anterior

M. maculosus

E¥RERL (XL JUROIEIIT 5 o 06 0000 00 0 0 @ L0000 0 000G 9.0 00 0.6 8800 08000683600 0aae M. confusor
Matured larvae less robust, hairs finer, the band of hairs not continuous across pro-
notum.
Body hairs less numerous. v eer. o Moscutellatus

Body hairs more numerous (8 M. marmorator

MONOCHAMUS TITILLATOR Fabricius
[PL. VII, fig. 12]

_ Form very clongate, slightly depressed; integument firm, shining, rather densely clothed
with yellowish brown hairs.

 Head strongly depressed, suddenly constricted behind middle; labrum roundly oval, slightly
wider than long, densely hairy in front; antennal ring entire; mandible slender, about three
times as long as basal width, cutting edge broadly emarginate. Ventral mouth-parts rather
strongly chitinized; mentum distinet, one and one-half times as wide as long; palpi slender,
Jjoint of last maxillary acute, shorter than second or last labial; gula protuberant.

_ Prothorax depressed, rectangular; posterior area of pronotum velvety asperate, spotted
with small glabrous areas, antenorly glabrous and having a dense group of hairs at anterior
extremities.  Mesonotum anteriorly dull pubescent, posteriorly shining; metanotum tuberculate;
;nt—}-:t)sflvrnum and metasternum bearing two transverse rows of velvety asperities on broken
upercles.

Abdomen depressed; dorsal ampullae bearing four rows of tubercles, these more or less
confluent in the middle, and all asperate pubescent; ventral ampullae bearing two rows of tu-
bereles.  Epipleurum protuberant on all segments; pleural tubercle clongate oval, bearing a
chitinous pit at each extremity and about ten setae. Spiracles oval, chitinous rimmed. Dorsal
anal lobe large, projecting posteriorly beyond others.

_Pupa: Yorm as in adult; antennae folded over wing in several coils. Beset with acute
chitinous spines as follows: Groups on front of head and labrum, and on anterior margin, disc,
base and lateral tubercles of protergum; two converging rows on mesonotum and metanotum;
two transverse bands on posterior border of first six abdominal segments. Last abdominal
deeply divided beneath, dorsally projecting into a large acute, chitinous-tipped process.

This species, commonly known as ‘“‘the southern pine sawyer,” has been
found from Maine south through Texas. It is very destructive to storm-
felled trees, in one season’s time often rendering the timber practically valueless.
In the extreme south several generations oceur each year. Webb (34) gives a
detailed account of the habits and economic status of this species.
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MONOCHAMUS SCUTELLATUS Say
[P1. XIII, fig. 5; Pl. XXIII, fig. S, Pl. XLIII]

Distinguishable from fitillator by the fact that the dorsal anal lobe does not project
perceptibly, and from confusor by characters given in key.

Pupa. Distinguished by the smaller, though similarly disposed, spines except that the
transverse band across the anterior border of the protergum is lacking.

Including the western variety, this species occurs throughout the northern
pine-growing regions of the United States and Canada. It feeds in Pinus, Picea
and Abies. Itshabits are similar to M. titillator. In Massachusetts it has been
found commonly pupating between the bark and wood.

MONOCHAMUS CONFUSOR Iirby

The dorsal anal lobe does not noticeably protrude; the body hairs are coarse, resembling
titillator. Distinguished from scufellatus by the fact that the two groups of hairs on the anterior
lateral angles of the pronotum extend in a less dense though continuous band across the area.

Pupa. Distinguished by the almost total absence of spines on the protergum,

A northeastern species, common throughout the higher mountains of West
Virginia, north into Canada. As far as known, it attacks only Pinus strobus.
Packard (23) and Hopkins record this species attacking living balsam fir (bies
balsamea) at Brunswick, Maine, probably confusing it with marmorator.

MONOCHAMUS MACULOSUS Haldeman

Dorsal anal lobe not protruding; tubercles of ventral ampullae glabrous, not bearing fine
asperities.
[Deseribed from specimens Hopk. U. 8. 12593.]

This species oceurs throughout the western United States and Canada,
attacking all species of the western pines (Pinus). Habits similar.

MONOCHAMUS MARMORATOR Kirby

This larva is very difficult to separate from scutellatus. In the earlier stages the asperities
are much coarser on the pronotum and ampullae. Matured larvae are considerably more hairy,
the tubercles on the ampullae are broader and less projecting and the abdominal spiracles are
nearly orbicular with a very heavy peritreme usnally more darkly coloured.  The hairiness ean be
expressed by comparison of the group of hairs at the extremity of the lateral suture of pronotum
(see “a” fig. S, Pl. XXIII). In scutcllatus this group varies from 6 to 10, while in marmorator
from 12 to 20.

[Deseribed from specimens No. 15041 Dominion Entomological Branch.]

This insect is of much economic importance in balsam following spruce
budworm outbreaks in eastern Canada and northeastern United States. It
attacks the defoliated and weakened trees, causing their death. The adults
are active at night, ovipositing under the balsam pustules on the trunk. The
large egg punctures and copious flow of balsam from the wounds are very
characteristic features of their attack The larval mines are more transverse
than other species, thus more quickly girdling the tree. A more detailed dis-
cussion of the habits will be published later.

GOES LeConte

Head strongly depressed, sides very weakly constricted behind middle; mandible robust
about twice as long as condylar width (seen from side); antennal ring entire; mentum distinet
from submentum; gula protuberant (less pronounced than in Monochamus). TPosterior area of
pronotum finely asperate, dense group of hairs at anterior lateral angles absent; dorsal ampullae
bearing four rows of tubercles, these finely asperate except in oculata.  Epipleurum protuberant,
on all abdominal segments; pleural tubercle broadly oval, bearing a clitinous pore at each ex-
tremity and rarely more than two setae. Spiracles oval.
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I'he species of Goes are essentially less hairy than those of Monochamus. The degree can
be best indieated by the dense group of hairs on the anterior area of the pronotum being reduced
i ¢ to a very few.  The asperate area of the pronotum is deeply notehed by a right angle
at the anterior Interal extremities.  These asperities do not extend forward over the impression

in this notch) made by muscular attachments, as they do in Monochamus.

These larvae ave all hardwood feeders.  They all attack living trees, except
oculatus, mining beneath the bark a very short time and exeavating large mines
deep into the heartwood. The larval stage extends over a period of from two
to four years. At the point where the egg 1s laid an opening is maintained
throughout the larval existence from which fibrous frass is extruded. Pupation
oceurs at the top of the larval mine deep in the heartwood, the adults gnawine
out through the intervening sapwood and hark.

The much stronger veluring, or rather asperities of pronotum and ampullae
is well contrasted with that of the larvae of Monochamus, which attack only
dying trees.  One speeies, a dead-wood feeder, (7. oculatus, has not the ampullae
s0 covered.

KEY TO THE SPECIES OF GOES

Tubereles of ampullae covered with fine asperities; breeds in living trees.
Asperities on ampullae eoarse, individual points visible with a hand lens.
Asperities on prosternellar area in a continuous transverse band; breeds in trunks and
branches of Quercus. ........ . . (7. tigrinus
Asperities on prosternellar area broken for a short distance in middle breeds in the base or
TKOI0NIS] (018 (T RELS 0 00 0.0 60 6.0 5 00 4 £ 6 0 6.0 6606060006 466000060500 0cm0a00006: (. tesselatus
Asperities on ampullae finer, individual points not visible with hand lens.
First thoracie spiracles twiee or more as long as wide; body hairs reddish brown; breeds in
hickory (Flicoria) . ...... ... ..o e Gl puldcher
First thoracie spiracle not twice as wide as long; body hairs whitish or lemon-coloured.
Median oval of tubercles on ampullae three or four times as wide (transversely) as long;
breeds in the stems and large branehes of Quercus, Fagus, Carpinus and
Ostrya . . ..o, - G. pulverulentus
Median oval of tubereles about twice the small branches
(O CBIREET: o o o o0e 5 5 600 0.8 50 ¢ &5 0 66 600000 600 00000000080060 010000500 .G. debilis
Tubereles of ampullae glabrous, shining; found in dead wood . oculatus

GOES TIGRINUS DeGeer

[PLIL, fig. 2; PL XXIV, figs. 11 and 12; PL X VI, fig. 12; PL XXVIIL, figs. 1 and 3; Pl XXXIII,
fig. 1; Pl X1, fig. 3, PL. XLIII|

Form subeylindrical, clongate, robust; yellowish-Iomon tinged; integuraent tough, shining,
very sparsely clothed with coarse brownish-yellow hairs.

Head strongly depressed, side slightly constricted behind middle; labrum transverse,
widest behind, slightly notched in front, densely haired on anterior half; mandible robust, from
side not twice as long as condylar width, entting edge obliquely emarginate; antennal ring
entire; one pair of distinet oeelli. Ventral mouth-parts rather chitinized; palpi slender, last
joint of maxillary palpi acute, shorter than last labial; anterior edge of hypostoma broadly
curved; gula protuberant.

Prothorar rectangular, depressed, strongly so anteriorly; pronotum anteriorly smooth,
posteriorly very finely asperate pubescent; eusternum well defined, a group of hairs in centre;
sternellum entirely finely asperate. Mesonotum smooth or anteriorly finely asperate; meta-
notum, mesosternum, and metasternum tubereulate, these asperate pubescent.

Abdomen nearly eylindrical; dorsal ampullae bearing four rows of asperate tubercles, the
ventral two rows;epipleurum protuberant on all segments; pleural tubercle broadly oval to
roundly rectangular, bearing a chitinous pit at each extremity and two setae. Spiracle oval,
strongly chitinized.

Pupa. Body beset with yellowish-brown bristles, those of abdominal terga arranged in
two very prominent, elosely s>t blotches; last segment armed with a strong, recurved, chitinous
spine, bearing several minute teeth on the margins.

Deseribed from speeimens Hopk. 12666, 11839, and 12673.]

This species has only been taken in Quercus and very rarely in any except
the white oaks.  The life eycle extends over a period of four years. It oceurs
through the eastern and central United States.

—



109

GOES TESSELATUS Ilaldeman

This species is distinguished from tigrinus by the asperities of the prosternellar area not
being continuous across the fold but broken in the middle.

Pupa. Can be distingnished from tigrinus only by the coarser and darker coloured bristles
of the body; those of the pronotum are about twice as numerous.

[Deseribed from specimens Hopk. U. 8. 9785/1]

This larva bores in the base of young Quercus saplings and rarely in Cas-
tanea and Amelanchier. Often the entire base of the tree is hollowed out,
causing its death. It oceurs throughout the eastern and eentral United States.

This material and biological notes were furnished by Mr. Fred L. Brooks,
of the Bureau of Entomology, United States Department of Agrieulture.

GOES PULCHER Haldeman

In general similar to tigrinus, but the asperities of the pronotum and the ampullae are much
finer and the tubercles of the ampullae not so prominent; body clothed with coarse reddish-
brown hairs; nmedian oval of tubereles on dorsal ampullae three to four times as wide as long;
first thoracie spiracle twiee as wide as long; living, maturcd larvae of a distinet yellowish eolour.

Pupa. Smmilar to pulverulentus but with fewer bristles on labrum and pronotum; those
of sixth abdominal tergum very few and sparser than on first.

[Deseribed from speeimens labelled Annandale, Md., July 23, 1915.]

The larva had been found only in hiekory (Hicoria). The eggs usually
are laid in erotches of branches and the larvae feed a greater porportion of the
time under the bark. They mature more rapidly than most other species of
the genus, requiring two or three vears to complete the life eyele.  Found
throughout the eastern and central United States and southern Canada.

GOES PULVERULENTUS IHaldeman
[Pl. XII, figs. 5 and 6, Pl. XLIV]

Distinguished from pulcher only by the finer, light lemon-eoloured hairs on the body and
by the fact that the thoraeie spiracles are more broadly oval, not twice as wide as long.

Pupa. Bristles arranged in two groups on anterior portion of labrum; front of head sparsely
covered; pronotum sparsely beset with shorter bristles; mesonotum and metanotum bearing
two irregular blotches of still shorter ones; first six abdominal terga beset with two transverse
bands of short, dense, reddish bristles, those of sixth searcely sparser than the fivst; last tergum
extending dorsad in a fleshy triangular process, suddenly acutely conical and chitinous tipped.

[Described from specimens Hopk. U, N. 11867a.]

The larva has been found in the main stems of smaller trees or the branches
of larger trees of Fagus, Carpinus, Ostrya, Quercus, Ulmus, and Platanus. The
life eyele is normally eompleted in four years.

GOLS DEBILIS LeConte

Resembles pulverulentus, but has still finer and lighter coloured body-hairs; the thoracie
spiracle is not twice as wide as long and the median oval of the ampullae is little more than
twice as wide as long.

Pupa. Nimilar to pulverulentus except that the bristles are finer and on labrum and {ront
of head they are less numerous.

[Deseribed from speeimens Hopk. T. N, 11808

This larva has only heen found in the lateral branches, from one-half to
one inch in diameter, of oak trees (Quercus). The life eycle normally is com-
pleted in two years.

GOES OCULATUS LeConte
[PL V, fig. 8.]

Integument thin, shining; body sparsely covered with whitish silky hairs. Gula distinet but
scarcely as protuberant as in other speeies; mandible more slender; posterior arca of pronotum
covered with velvety pubescence; ampullae tubereulate, the tubereles smooth and shining
pleural tubercle orbicular; spiracles small, broadly oval.

[Described from specimens Hopk. U, 8. 9789k.]
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I'his is the only species of the genus which does not attack living trees. It
foeds beneath the bark, going into the wood to pupate. It is found in the dead
wood of Cornus, Oxydendron, Fagus, and Castanca throughout the ecastern
States, but more commonly south. Observations by A. D. Hopkins, W.F.
Iiske, and the author.

PLECTRODERA SCALATOR TFabricius

Form robust, eylindrieal; integument very thin shining, rather densely eovered with short,
golden-brown hairs.

Head as Goes, but the mouth-frame mueh more heavily ehitinized and the anterior edge of
hypostoma thickened so as to almost obseure the gula. Pronotum anteriorly bearing a eon-
tintous transverse row of short golden brown hairs, posteriorly velvety pubeseent; ensternum beset
with short hairs evenly distributed on anterior half; sternellum velvety pubeseent for entire
width.  Ampullae bearing four rows of very fine velvety pubescent tubercles, these tubercles
almost obsolete; pleural tuberele broadly oval, bearing a number of short hairs and two chitinous
pits; spiracles broadly oval, a little larger than antennal ring; peritreme heavy.

This larva resembles that of Goes in all essential characters. It is distin-
guished from species of that genus by the short, golden-brown hairs, which are
mueh more thickly set. The anterior margin of the pronotum bears a con-
tinuous transverse band of hairs.

These speeimens were collected from the base of living Populus by F. B.
Milliken, Garden City, Kans. Mr. Milliken (21) has deseribed the seasonal
history and the injury to cottonwood caused by these larvae. The habits are
very similar to those of Goes.

DORCASCHEMA LeConte

The genera Doraschema and Hetoemds have been placed in the group Monce-
hamides by LeConte and Horn, but Lacordaire retains them in a separate
group, Doreasehemides, which seems to be justified by the larvae. These
speeies have no essential larval charaeters in common with the genus Monoc-
hamus. The larvae of Ietoemis also suggest affinities to Dectes, and this
relationship has been indicated by Gemminger and Harold.

Head depressed, sides not sensibly eonstrieted behind middle; mandible short; hypostoma
transversely bulging; mentum distinet, sunken; antennal ring entire; palpi very slender, atten-
uate. Posterior area of pronotum shining, smooth to finely reticulated; eusternum not distinet;
pleural tuberele bearing a very small, ehitinous pit at each extremity; dorsal abdominal ampullae
bearing only two rows of irregular tubereles. Epipleurum protuberant on last three segments.
Anal spine present or absent.

KEY TO THE SPECIES OF DORCASCHEMA

Dorsal anal lobe unarmed; posterior area of pronotum smooth. Lives in hiekory... .. D. nigrum
Dorsal anal lobe bearing a chitinous protuberanee; posterior area of pronotum reticulate.
Lives in mulberry (Morus).
Chitinous proeess laterally compressed. .D. alternatum
Chitinous proeess conical, reflexed. .. ... e D wildii

DORCASCHEMA NIGRUM Say.

Form elongate, subeylindrical; integument rather firm, shining, sparsely clothed with
yellowish-white hairs.

IIead depressed, sides scarcely eonstrieted behind middle; epistoma straight, rather abruptly
declivous; labrum thin, fungiform, but little wider than long, anterior margin densely ciiate;
mandible short, ahout one and one-half times as long as basal breadth, dull blaek, eutting-edge
obliquely truncate; antennal ring entire; one pair of white ocelli. Ventral mouth-parts rather
extended, hairs very fine; mentum twiee as wide as long, sunken, distinct; palpi slender, max-
ilary longer than lacinia, last joint of maxillary equal to second, slightly longer than last labial;
anterior edge of hypostoma thin, eurved, hypostoma transversely bulging; gula not distinet.

Prothorax trapezoidal, depressed, widest behind; pronotum entirely smooth, shining, or
very indistinetly longitudinally striate, lateral sutures impressed behind, anteriorly a group of
fine hairs at each side. Mesonotum smooth, shining; metanotum, mesosternum, and meta-
slernum tubereulate.
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Abdomen eylindrical; ampullae sensibly bilobed, dorsal and ventral with two rows of
irregular tubereles divided along median line; pleural tuberele elongate rectangular, a chitinous
pore at each extremity; epipleurum protuberant on last three segments. Spiracles orbicular,
distinetly rimmed.

[Deseribed from specimens Hopk. T. 8. 9781b7.]

This species has been colleeted only from dead hickory (Hicoria) branches
throughout the castern United States. The larvae feed between the bark and
wood, making a curved pupal cell in the sapwood and emerging by a hole at
the opposite end from which it entered the wood. The adults emerge during
May and June. Based on observations of A. D. Hopkins, J. L. Webh, A. B.
Champlain, and the author.

DORCASCHEMA ALTERNATUM Ray.

Distinguished from nigrum by the compressed chitinous protuberance on the dorsal anal
lobe; the hairs on the body are finer; the labrum is slightly longer and less sparsely eiliate ;
posterior area of pronotum very fincly and irregularly striate to retieuliate; tubereles of ampullae
less confluent.

Pupa. Form as in adult; remarkably glabrous, except for cight to ten small chitinous
points on posterior edge of dorsal abdominal segments; last segment bearing a conieal, acute
reflexed spine.

[Deseribed from specimens Hopk. U. 8. 5829 and 9791m.]

The larva feeds exclusively in mulberry (3Morus) branches, sometimes
attacking green limbs that have been slightly injured. Habits otherwise similar
to those of nigrum. Adults fly throughout May and June. Observations by
A. D. Hopkins, J. L. Webb, A. B. Champlain, and the author.

DORCASCIHEMA WILDIT Uhler
{Pl. XXIV, fig. 9; P1. XVI, fig. 2; PL VII, fig. 9]

Matured larvae much larger and more robust than those of other species of the genns; anal
process conieal, blunt (not compressed), but suddenly eonstricted above base; posterior area of
pronotum distinetly retieulated; mandible deeply notched or emarginate at apex.

[Deseribed from specimens Hopk. U. 8. 12807 ]

Dr. A. D. Hopkins records this insect as causing the death of small living
mulberry trees (Morus) at Kanawha Station, W. Va., Sept. 25, 1898,  The
larvae were working in healthy bark 2 feet above ground.  Another record from
the Bureau of Entomology files, by J. (i. Barlow, in Missouri, Mar. 16, 1887,
contains similar observations.  This species feeds also in osage orange (T'oxylon).

Range: Throughout the eastern and central United States.

HETOEMIS CINEREA Olivier
(PL. V, fig. 1]

Form slender, tetragonal, slightly tapering; integument thin, shining, very sparsely clothed
with fine whitish hairs. . .

Head slightly depressed, sides rapidly narrowed posteriorly and slightly anteriorly, con-
stricted behind middle, widest just before middle; epistoma thin, slightly ecurved; labrum
widest at middle, anterior margin broadly rounded, densely and finely ciliate; mandible rather
slender from side, about twice as long as basal width, strongly eurved; ecutting edge obliquely
emarginate; antennal ring closed; one pair of oeelli; ventral mouth-parts fleshy; mentum dis-
tinct, one and one-half times as wide as long, sunken; last joint of maxillary palpi very slender,
equal to seeond and last labial; ligula large; hypostoma rather strongly transversely protuberant.

Prothorax trapezoidal, thick, widest behind; pronotum posteriorly smooth, shining or very
fincly rugulose, having lateral angles clothed with fine whitish hairs; sternum anteriorly regu-
larly and finely hairy; eusternum not distinet, glabrous, shining. Mesonotum glabrous, shining;
metanotum, mesosternum, and metasternum tuberculate. .

Abdomen slender, ampullae bearing two irregular rows of tubereles, third, fourth, fifth,
sixth and seventh very deeply bilobed, forming two projecting lobes a nd giving body tetrahedral
form; epipleurum protuberant only on last three segments; pleural tuberele elongate, having
two large, distinct, chitinous pits and one long slender seta. Spiracles small, nearly orbicular.
No candal spine.

[Deseribed from specimens Hopk. U. 8. 978462]
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I'he larva mines for the greater part of the time under the bark, going into
the wood, often quite deeply, to make a long, curved pupal cell, closed at both
ends by a plug of fibrous frass. Larvae have heen collected from Hicoria,
Celtis, Morus, and Tilia.  The adults are found throughout the castern United
States during July and June.

Here again occur in the Lamiinae the peeuliar bilobed ampullae and similar
development. of the abdominal areas found in all subfamilies excepting the
Prioninae.  Ffor example, Afimia in the Adseminae; Heterachthes in the Ceram-
byeinae, and Eneyclops in the Lepturinae.  The food habits among these are
radically different, however, and the character scems to have no taxonomic
significance.

Group ACANTHODIDES

The genera Acanthoderes, Leptostylus, Liopus, Lepturges, Dectes, Hyper-
platys, Graphisurus, Nyssodrys, Certographus, and Acanthocinus probably do
not comprise a natural group, yet the charaeters merge into one another so that
it is difficult to draw any line of separation. The Acanthocinus-like form scems
to be most distinet.

Aeanthoderes has very large, irregularly arranged tubereles on the ampullae,
and a ruglose pronotum. Leplostylus, Hyperplatys, and Liopus have similar
ampullae though small tubereles, but the pronotum is smooth or velvety
pubescent.  Lepturges has the tubercles arranged in two regular rows. In this
genus appear two distinet speeies groups, those with normal palpi and a chitin-
ous spine on last tergum, and those with two-jointed maxillary palpi and no
spine.  Deetes in form alone is quite aberrant.  As it is eylindrical, even to the
thickening of the head, it departs from the usual depressed type, but this 1s
no doubt due to its peculiar food habits. All of the foregoing genera have the
antennal ring plainly bisected by the frontal suture, while i Graphisurus,
Aeanthocinus, and Nyssodrys it is only angulate behind; but this is probably
due to the heavy chitinization of the head obscuring the suture, which is dis-
tinet in Certographus.  These last genera also all have the velured pronotum.
Nyssodrys suggests Leplostylus, and both it and Graphisurus have eaudal arm-
ature.

The food habits are quite as variable as the anatomieal characters.

ACANTHODERES Serville

Robust speetes; head depressed, slightly eonstrieted before middle; mandibles relatively
short; antennal annulae open; mentum sunken into submentum, not distinet at base; gula
indistinet.  Pronotum posteriorly rugulose; ampullae bearing two rows of large irregular and
confluent tubereles; epipleurum distinet only on last segments; pleural tuberele oval, bearing
two or three setae and two chitinous pores. Spiraeles large, orbieular.

The species of Acanthoderes can be considered as deadwood feeders; all
except morrisii feed exelusively in any hardwood which has reached a certain
stage of deeay.  The wood must be soft and pulpy, usually decomposed by
fungi. The larval mines are extended between the bark and wood and are not
very extensive.  The pupal cell is shallow and construeted in the outer sap-
wood. A coarse fibrous wad of frass protrudes.  The four species can be separ-
ated as follows.

KEY TO THE SPECIES OF ACANTHODERES

Pronotum shining, rugnlose, dead-wood feeders.
Mandibles about twice as long as basal width; eastern.
Labrum sparsely hairy, these hairs whitish............................... A. decipiens
Labrum very densely hairy, these reddish. . . .. A. quadrigibbus
Mandibles about one and one-half times as long as basal width; ampullar tubercles very
large; southwestern......... ... ... ... . .. .. ieiiin.s 4. sp. 10528
Pronotum dull, velvety pubeseent, rugulose; feeds in living tree A morrisii




113

ACANTHODERES DECIPIENS Haldeman
[PL. X111, fig. 8; Pl. XXTII, fig. 4; PL. XXIV, fig. 13; Pl XVI, fig. 5]

Form short, rather robust, eylindrie; integnment firm, white, shining, sparsely clothed with
dirty brownish hairs.

Head depressed, sides slightly constricted before middle; epistoma straight; labrum about
one and one-half times as long as wide, anterior half sparsely hairy; mandible black, shining,
from side about twice as long as condylar width, cuiting edge very obliquely om‘lrgmatr* anten-
nal ring open; one pair of rather indistinet ocelli. Ventral mouth- -parts thick, rather hai
mentum not defined at base, sunken; maxillary palpal joints subequal, last equal to last labial;
ligula large; anterior edge of lnpn\[(mm curved, distinet; gula not distinet.

Prothorazx 1octangul‘ir thick, widest about mllhll«- pronotum anteriorly smooth, chitinized,
a dense row of hairs across from, posteriorly shining, rugulose; prosternum hairy; eusternum
and sternellum rugulose, shining, former fainily distinet.  Mesonotum shining, metanotum,
mesosternum, and metasternum shining, tuberculate.

Abdomen eylindrie, slightly narrowing posteriorly; ampullae bearing two rows of large,
irregularly defined tuborrles epiplenrum protuberant only on last segments; tuberele broadly
oval, bearing two or three Setae and two large distinei, chitinous pits. Spiraclps orbicular,
peritreme slightly chitinized. No caudal spine.

[Deseribed from speeimens Hopk. U, 8. 10914a.]

Habits are deseribed under the genus. It oceurs throughout the eastern
United States and Canada in Quercus, Betula, Castanca, Nyssa, Ulmus, Hicoria,
Prunus, Acer, Cornus, Ostrya and apple (Malus). Pupation take place in the
sapwood from April to June.

ACANTHODERES QUADRIGIBBUS Say

A few specimens studied show the anterior half of the labrum very densely beset with
ferruginous hairs; the pleurostoma below the ocellus and the anterior edge of the hypostoma
are dull and finely granulate. The mandible is more slender.

Habits similar to those of decipiens.  Oeceurs throughout the eastern United
States and southern Canada in Que reus, Castanea, Betula, Fagus, Tilia, and
Acer. Based on observations of W. N . Fiske and the author.

ACANTHODERES sp.

Distinguished from decipiens by the much more robust mandible, one and one-half times
as long as basal width, and the much larger ampullar tubercles.  Form more robust.

Pupa. Form as in adult; labrum bearing two transverse chitinous protuberances at base;
front nf head and pronotum bmrmg several chitinous setigerous points, as do also the meso-
notum and metanotum, on the latter in a v-shaped figure; a short anterior and broader posterior
row on each abdominal tergum. Anal segment squarely truncate, with several sueh points on
its perimeter.

[Deseribed from specimens Hopk. UL S. and 122834.]

Habits similar. It has been reared from Populus and Salir in Arizona.
Colleeted by M. Chrisman.

ACANTHODERES MORRISIT Uhler

Form very much more robust than in others of the genus; pubeseenee much coarser, stiff
and very much sparser. Mandible shorter and more robust. Prothorax more chitinized on
sides; posterior two-thirds of pronotum rugulose, dull, covered with sparse velvety pubescence.
Ampullar tubercles very large. Spiracles very large and peritreme very strongly chitinized.

[Deseribed from specimens Hopk. U. 8. 9786g.]

This speeies exhibits a character which is considered as (l(‘\'(‘h)pml through
its environment, namely, the velured pronotum.  All other species are dead-
wood feeders, while this one attacks living trees, and has the armature so com-
mon among f(nrms with similar habits.

The habits of this species are exeeptional to the genus. The larva was
taken at Greenville, 8.C., from living Nyssa. It was found making extensive
galleries in the heartwood, very similar to those of Goes.  Adults were reared
in June. Observations by the author.

579518
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DECTES SPINOSUS Say.
[PL. V, fig. 7; PL. XII, fig. 4; PL XVI, fig. 3]

Form stender, eylindrie: ightly curved; integunent very finely granulate, shining, sparsely
elothed with fine whitish hairs. . [ . . v ’

Head rather thick, exposed portion bearing very long hairs; sides narrowing very slightly
posteriorly; labrum about twice as wide as long, widest at base, shortly and coarsely ciliate;
mandible rather short, about one and onc-half times as long as at base, apex acute, molar angle
sharply toothed; antennal ring open behind; one pair of oeelli. ~ Ventral mouth-parts fleshy;
mentum distinet, narrow, transverse; last joint of maxillary palpi conical, longer than second,
shorter than last labial, basal joints transverse; anterior margin of hypostoma fused with sub-
mentum, not distinet in middle; gula not distinet.

Prothorar thick, rectangular; pronotum posteriorly very finely rugulose, anteriorly smooth,
shining, having a very sparse anterior border of hairs; eusternum not distinet, finely reticulated,
very sparsely haired; sternellum smooth, shining. Mesonotum smooth, metanotum, meso-
stermum, and metasternum faintly tuberculate. .

Abdomen eylindrieal; ampullac strongly protuberant, with a strong median impression,
laterally tuberculate in two indistinet rows; epipleurum protuberant only on last three segments,
tuberele narrowly oval, having several fine setae and no distinet pits. Spiracles orbicular, small,
not strongly chitinous rimmed. No eaudal armature, ninth segment sparsely fringed with
hairs.

Pupa. Form as in adult; remarkable for all absence of spines on head and thorax merely
fine setae; abdominal terga armed with a few chitinous tipped papillae, growing more numerous
on posterior segment, anal segment tipped with six larger dorsal and smaller lateral points.

[Deseribed from speeimens Hopk. U. S. 9784¢1.]

This larva attacks the living stems of Ambrosia, Eupatorium, and Xanthium
and probably other composites. The egg is laid at a leaf base high on the stem
and the larva mines down through the pith into the base of the roots, where
pupation takes place. The life-cycle is completed in one year. The adult
oceurs through the eastern and central-western United States during July to
August.

LEPTOSTYLUS LeConte and LIOPUS Serville
Form depressed; head depressed, sides slightly eonstrieted for posterior two-thirds; labrum
transverse, anterior margin semicireular; mandible about twice as wide as basal width; antennal
ring open behind; mentum distinet, but little sunken into submentum; gula not distinet.
Prothorax depressed, posterior area of protergum smooth and shining or velvety pubeseent;
ampullae irregularly tubcrculate; epipleurum protuberant on last three segments, tubercle
having two chitinous pores and from two to four setae.

Liopus can be separated from Leptostylus only by the fact that the posterior
area of the pronotum is glabrous, shining; but as this characterization will not
hold for Liopus variegatus, the two genera are treated together. The species
are difficult of separation.

The species of Leptostylus and Liopus are nearly all bark feeders in the
larva stage. The usual habit is to feed entirely in the bark proper or between
the bark and wood. The burrows are loosely packed with fibrous frass. Pupa-
tion occurs in the bark proper, between the bark and wood, or rarely (when the
bark is thin) in the outer layers of the sapwood. Onc year is required to
complete the life eyele though occasionally several generations or parts of gener-
ations may develop in the same season.

The following key will aid in distinguishing the known species.

KEY TO THE KNOWN SPECIES OF LARVAE OF LEPTOSTYLUS
AND LIOPUS
Posterior arca of pronotum velvety pubescent.
Velvety pubescence covering at least one-half of area.
Labrum not twice as long as wide.
Head widest in front.

Pubescence on pronotum and body hairs lighter. ................ Leptostylus macula
Pubescence on pronotum and body hairs mueh darker.
Breeds in hardwoods........ .0 o Leptostylus aculiferus
Bru’ds}n GO T f TS D U E N Leptostylus mebulosus
Head tapering slightly anteriorly from middle..... . ............ Leptostylus sexguttatus

Labrum twiee as wide as long, feeds in mangrove seeds Leptostylus terraccolor

Velvety pubescence only on posterior Border. . . ... ......oewunseesennn... Liopus variegatus
Posterior area of pronotum smooth, shining.

Anterior edge of labrum regularly rounded................ooeiiiiiiiiii. Liopus alpha

Anterior edge of labrum straighf. .. .. ... .. ..0.ee'sesrsereeernenananns Liopus punctatu
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LEPTOSTYLUS MACULA Ray.
[PL. XV], fig. 7; Pl. XXXI, fig. 3]

Form depressed, semi-robust; integument firm, shining, sparsely elothed with long, whitish,
silky hairs.

Head depressed, sides slightly eonstricted about middle; epistoma slightly eurved; labrum
thin, about one and one-half times as wide as long, semicircular, rounded from basal extremities,
sparsely and finely eiliate; mandible slender, little more than twice the length of basal width,
eutting edge dull, obliquely truncate; antennal ring open behind; one pair of distinet oeell.
Ventral mouth-parts thin, pubescence fine and silky; palpi slender, last joint of maxillary palpi
equal to seeond, shorter than first, or last labial; mentum distinet, searcely sunken; hypostoma
slightly eurved; gula indistinet. :

Prothorar reetangular, strongly depressed, widest at middle; protergum anteriorly shining,
finely reticulated, posteriorly finely velvety pubeseent; eusternum and sternellum shining,
finely wrinkled, the latter velvety pubeseent at extremities. Mesonotum velvety asperate on
anterior half. Metanotum, mesosternum, and metasternum irregularly tubereulate.

Abdomen depressed; ampullae irregularly tuberculate, the tubereulate area eonstrieted at
middle and having a median longitudinal impression; epipleurum protuberant on last three
segments, tuberele having a chitinous pore at each extremity and two or three setae. Spiracles
orbicular, peritreme searcely ehitinized.

Pupa. Form as in adult; slender, chitinous, setigerous points along front of head, a dense
row aeross anterior margin of pronotum, and a few on lateral tubercles, several on mesonotum
and metanotum and smaller ones, densely set, over abdominal terga (these not setigerous); last
two segments bearing larger ones, and the eaudal segment two ineurved, slender spines.

[Described from specimens Hopk. U. 8. 11810 and 9778p.]

This is one of the most common species of the genus.  The larvae are found
in a great variety of hardwoods, although chestnut is probably the most com-
mon host. In thick bark the larvae will often mine exelusively in it, or, if
thinner, between the bark and wood. In small twigs and vines such as Celastrus
the wood itself is mined, but then only when mueh decayed. Pupation nor-
mally takes place in the bark or between the bark and wood in an oval cell of
fibrous frass. The species has been collected from Castanca, Cornus, Acer,
Hicoria, Celastrus, and apple (Malus). Observations on the adult of this species
show that it lives for several weeks to a month feeding on spores of bark fungi.
The pustules of the chestnut bark disease (Endothia parasitica) are practieally
favoured. The adult is eommon throughout the eastern United States and
Canada. Tt flies from May through July.

LEPTOSTYLUS ACULIFERUS Say

This speeies ean only be separated from macula by the more robust form of the matured
larvae and by the darker coloured, denser pubescence of the protergum; the labrun 1s widest
about the middle instead of at base.

[Deseribed from speeimens Hopk. U. 8. 11831a.]

Habits similar to those of macula. The writer has found it in living bark
of apple trees. It normally prefers dead tissue. Adults have been reared from
Liriodendron, Rhus, Cornus, Hicoria, Ulmus, Juglans, and apple (Malus). The
adult flies from May to October.

LEPTOSTYLUS COLLARIS Haldeman

Body hairs mueh longer than in macula, otherwise similar.

[Deseribed from specimens Hopk. U. 8. 11817.]

Habits similar to those of macula. It has been found only in Castanca.
Adults eollected from May to June.

LEPTOSTYLUS NEBULOSUS Horn

Resembles macula, but larger, the pubescenee on posterior area of pronotum much darker,
and the body hairs mueh eoarser.
[Deseribed from speeimens Hopk. U. N. 12593.]
The larvae feed entirely within the bark of dead Abies. Colleeted by
J. M. Miller at Colestin, Oregon.
57951—8%
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LEPTOSTYLUS PARVUS LeConte
Adults of this species have been reared from Celastrus and Morus, but only
larval skins are available, and by these it ean not be distinguished from the other

specles. .
Collected by A. B. Champlain, H. B. Kirk, and the author.

LEPTOSTYLUS PINI Schaeffer

A single larval skin ean not be separated from the other species.  Hopk. U.S.
1224156, It was reared from dead branches of Pinus i the Catalina mountains
of Arizona. Colleeted by M. Chrisman.

LEPTOSTYLUS TERRAECOLOR Horn
Resembles macula, but the labrum is twice as wide as long; the spots of velvety pubeseence

at the extremities of the prosternellar area are not conspicuous; the body hairs are coarser.
[Deseribed from speeimens Hopk. U, 8. 10081w.]

These larvae were collected by T. E. Snyder at Miami, Fla., in the sceds
of mangrove. (Rhizophora mangle).

LEPTOSTYLUS SEXGUTTATUS Say.

Easily distinguished by the eoarse, reddish hairs on the body and the head tapering anteri-
orly and posteriorly from a point a little before the middle; last joint of maxillary palpi longer
than second, equal to last labial; pubeseence on protergum very dark reddish brown.

[Deseribed from specimens Hopk. U. 8. 10080g and 12295a.]

The larva feeds between the bark and wood, pupating in the outer layer
of sapwood. It is often associated with Acanthocinus and Monochamus.  Adults
have been reared from Prieea and Pinus throughout the eastern United States.
It flies in April and May.

LEPTOSTYLUS BIUSTUS LeConte

Several speeimens in the forest insect colleetion of the U.S. Bureau of
Entomology are in too poor shape to deseribe.  Hopk. U. 8. 7540.

The larvae feed under the bark of Morus, Rhus, Mimosa, Liquidambar, and
Celtis. Tt has been collected in May and June from Virginia southward. Ob-
servations of W. I'. Fiske and R. W. Van Horn.

LEPTOSTYLUS ALBIDUS LeConte

A single specimen reared from Populus in Arizona. The larva feeds in
the bark. Collected by M. Chrisman. Only the larval skin is available
Hopk. U. S, 10339a.

LIOPUS VARIEGATUS Haldeman
[Pl. XXIV, fig. 6]

Form more robust; integument finely alutaccous, shining. Mandible slender, twice as long as
basal width; pronotum anteriorly shining, bearing hairs only aeross anterior border and lateral
anterior angles, posteriorty faintly reticulated except for a very narrow transverse band of vel-
vety pubescenee, extending farther forward along median line; ampullae irregularly tubercula e
pleural tubercles normally bearing three setae.

[Described from speeimens Hopk. T, S. 9784al.]

'This species is an intermediate form between Leptostylus and Liopus, the
posterior velvety pubescence of the pronotum and the absence of hairs over the
entire anterior area suggesting a closer affinity with Leptostylus.

The larval habits of this species are similar to those of Leptostylus macula
It has been reared from Castanea, Juglans, Morus, Ulmus, Robinia, and Celas
frus.  Range, throughout the eastern United States and Canada.
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LIOPUS ALPHA Say

Form slender, subdepressed; integument firm, often finely granulate, shining, sparsely elothed
with very fine whitish hairs.

Head slender; twice as long as anterior width, depressed, sides slightly constrieted about
middle; labrum transverse, about one and one-half times as wide as long,” gradually rounded
from just before posterior extremities, anterior half finely hairy; mandible rather robust, from
side about one and one-half times as long as basal width, base dull granulate, cutting edge
obliquely emarginate; antennal ring open belind; one pair of prominent ocelli. Ventral
mouth-parts thin, mentum transverse, last jomt of maxillary palpi one and one-half times as
long as second, first and sceond subequal, shorter than last labial; ligula slender; anterior edge
of hypostoma slightly eurved; gula indistinet.

Prothoraxr trapezoidal, slightly depressed, widest behind; pronotum anteriorly shining,
regularly and sparsely haired, posteriorly shining, irregularly reticulated and striate; prosternum
hairy, eusternum and sternellum shining, roughened; mesonotum and metanotum finely alu-
taceous to granulate, the latter faintly tuberculate, mesosternum and metasternum alutaceous
to faintly tuberculate.

Abdomen. Dorsal ampullae irregularly tuberculate in two indistinet rows, broken in middle;
epipleurum protuberant on last three segments, tuberele oval, and bisetose, a faint chitinous pit
at each end. Spiracles orbicular, about size of oecllus, not ehitinous rimmed.

Pupa. Form as adult, in life pinkish red in eolour; body eovered with slender setigerous
points as follows: two at each angle of base of labrum, and fourteen on front of head;
five across anterior pronotum, middle ones small, two on lateral protuberanee; mesonotum and
metanotum glabrous; fine points on abdominal terga, last segment bearing four large ones.

[Deseribed from speeimens Hopk. U. S, 12298 ]

A number of colour forms of this species have been reared, notably brown
from Rhus, gray from Hicoria, and black from Castanca and Quercus.  The
larvae show some slight differences, but until more material is available for a
thorough study no attempt will be made to separate them. These forms all
breed in small dead twigs, pupating in the wood. They have been reared also
from Acer, Celustrus, Celtis, Morus, Diospyros, Robinia, Juglans, and Ampe-
lopsis.

LIOPUS PUNCTATUS LeConte

Similar to L. alpha; the mandibles are shorter and entirely finely granulate; labrum twice
as wide as long, anterior edge nearly straight for a short distanee; posterior arca of pronotum
marked with large reticulations though lines are fine; eusternum also so marked; tubereles on
ampullae eonfluent.

[Deseribed from specimens Hopk. U, N, 9789¢.)

This larva is commonly found in persimmon twigs girdled by Oneideres.
It feeds under the bark and in the outer sapwood, extending the burrow into
the pith, where it pupates. It has been reared also from Virginia creeper
(Ampelopsis), Cornus, and plum trees (Prunus).

Range, from Virginia southward.

HYPERPLATYS ASPERUS Say

Form subeylindrical, slender; integument very finely granulate, shining, sparsely elothed with
fine whitish hairs.

Head depressed, exposed portion finely granulate, sides slightly tapering; anterior margin
of labrum roundly eurved from behind middle, one and one-half times wider than long; mandible
slender, twiee as long as wide, basal half finely granulate; antennal cavity open; one pair of
ocelli. Maxillary palpi slender, last joint slightly sharter than two basal joints, shorter than
last labial; mentum distinet, transverse, not sunken; anterior edge of hypostoma roundly
curved; gula not protuberant.

Pronotum smooth, shining except for very narrow posterior border of dull fine granulations,
sometimes extending over one-third of the area. .

Ampullae tubereulate, the tubercles arranged in two irregular rows; pleural tuberele, with
two very distinet chitinous pits and several setae, Npiraeles orbicular, about the size of the
ocellus, rather strongly rimmed. No caudal spine. . .

Pupa. Form as in adult; about 20 small setigerous points on front of head (including buse
of antennae), a row of 10 on anterior margin of pronotum, and a group on anterior Interal angles;
mesonotum and metanotum glabrous; an irregular median group on abdominal terga (these
very small), larger ones on penultimate segment and still larger ones (about 8) on last segment

[Described from speeimens Hopk. U. 8. 9778m.]



118

\ large series of this material has been reared in which two forms of adults
are found, each being constant in the same food plant in the same locality. An
equally large series of larvae, however, show no constant differences.  The
Jarvae mine under moist bark, making a short pupal eell in the sapwood plugged
with a wad of fibrous frass.  The adult emerges through the same hole through
which the larvae entered the wood.  One eomplete and a partial seeond gener-
ation occur each year under favourable conditions. Larvae and adults have
been collected throughout the eastern and eentral western United States and
Canada from Rhus, Castanea, Cornus, Tilia, Juglans, Celtis, Alnus, Celastrus,
and Prunus.  Adults fly from April to June.

LEPTURGES SYMMETRICUS Haldeman
[Pl. XVI, fig. 1; PL VII, fig. 5]

Form sub-depressed, slender; integument firm, shining, very finely wrinkled, sparsely clothed
with fine whitish-yellow pubescence.

Head depressed, exposed parts finely granulate, sides tapering gradually posteriorly; labrum
very broadly oval, little wider than long; mandible slender, finely granulate at base, about twice
as wide as basal width, cutting edge dull, obliquely rounded; antennal cavity open behind, a
slight projection above; one pair of large ocelli. Ventral mouth-parts thin; mentum distinet,
not sunken, twice as wide as long, it and stipes finely granulate; last joint of maxillary palpt
longer than second, about equal to or slightly shorter than basal and last labial; anterior edge
of hypostoma slightly curved; gula not distinet.

Prothorar trapezoidal, widest behind; pronotum entirely shining, finely reticulated to
alutaceous, a few scattered hairs anteriorly: sternum shining, rugulose, wrinkled, hairy, euster-
num and sternellum glabrous. Mesonotum shining, finely wrinkled; metanotum, mesosternum,
and metasternum tuberculate.

Abdomen shining, subeylindrie; ampullae bearing two transverse rows of tubereles; epi-
pleurum protuberant on last three segments; pleural tubercles large, oval, having two chitinous
pits and from 3 to 4 setae. Spiracles orbicular, smaller than ocellus, peritreme slightly chitin-
ized. The last abdominal tergum bears a long, very slender, acute, curved, chitinous spine.

[Deseribed from speeimens Hopk. U. S, 97780.]

Working under moist decayed bark the larvae either enter the sapwood
or bark to pupate. This species breeds most commonly in Juglans but also in
Hicoria, Celtis, Morus, and Castanea. The adults are found throughout the
Bastern United States and (fanada during June and July.

LEPTURGES SIGNATUS LeConte

X

A single speeimen of this larva, Hopk. U. 8. 9789s, shows no decided differ-
ences from symmetricus. It was collected at Cledar Mountain, N.C., under the
bark of Acer by the author.

LEPTURGES QUERCI Fitch

Form subdepressed, slender; integument firm, smooth, shining, sparsely clothed with fine,
whitish hairs.

Head depressed, sides gradually tapering posteriorly, exposed parts finely granulate; man-
dible slender, finely granulate at base; antennal cavity closed; one pair of very large ocelli.
Ventral mouth-parts thin; mentum distinet, not sunken; maxillary palpi two-jointed, last
Jjoint longer than basal; gula not distinct.

Prothorar trapesoidal, widest behind; pronotum anteriorly finely granulate and hairy,
posteriorly faintly and sparsely striate; eusternum shining, glabrous. Mesonotum shining.
Metanotum tuberculate.

_Abdomen shining; dorsal ampullae bearing two rows of regular tubercles; epipleurum pro-
tuberant on last three segments; pleural tubercle large, subrectangular, no chitinous pits. Spir-
aeles very small, orbicular, peritreme chitinized; no caudal spine.

Pupa. Form as in adult; a group of 18 to 20 long setae on front of head and at base of
antennae; a few scattered finer ones on pronotum; mesonotum and metanotum glabrous; first
few abdominal terga with a very few very small chitinous points, becoming more dense on post-
erior ones, last seginent armed with 4 or 5 longer points.

The larva feeds under the bark and often through the sapwood, constructing
the pupal cell in the wood or bark of Juglans, Castanea,Oxydendron,Celastrus,
and apple (Malus).  Adults are collected throughout the eastern United States
from May to June. Observations by A. D. Hopkins, W. F. Fiske, A. B.
Champlain, and the author.
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LEPTURGES SPERMOPHAGUS FPisher

Distinguished from querci by the more robust form and fine velvety pubescence on the
posterior area of the pronotum. The ampullar tubercles are not so regular and are more deeply
divided by a longitudinal depression.

[Described from speeimens in the United Siates National Musenm colleeted by D. L. Craw-
ford at Tawpico, Mexieo.] :

The larvae feed on the seeds of cowpeas (Vigna).

These species, L. querci and L. spermophagus, ave strikingly different from
symmetricus-like forms. The closed antennal ring, two-jointed maxillary palpi,
absence of chitinous pits on pleural tubercle, and absence of caudal spine are
certainly of generie value, and would be sufficient ecriteria for separating them
into a new genus. They are very closely allied to Pogonocherus and Eeryus.

ACANTHOCINUS Stephens

Form depressed; head strongly depressed, sides suddenly eonstrieted before middle; mnan-
dible slender from side, length about three times basal width; antennal ring slightly notched
or angulate but not distinetly biseeted by frontal suture; mentum distinet; gnla not protuberant.
Posterior area of pronotum finely, velvety pubescent; ampullae not tuberculate, velvety pubes-
cent, dull; pleural tuberele broadly oval, bearing two chitinous pits and numerous setae. Spir-
aeles orbieular.

The species of this group, like Monochamus, arve all pine feeders and are
invariably associated in the same trees with them. Although often confused
with Monochamus, Acanthocinus is strictly a genus of bark-feeding speeies.
The whole larval period is passed in the bark proper, or in some speeies beneath
the bark, the larvae never penctrating into the sapwood, except oceasionally in
one species, /. obliqguus, to pupate. The eggs are laid in a deep pit gnawed by
the female, or in secolytid holes, the young larvae soon penetrating into the
deeper layers of bark. Pupation takes place near the surface in the dryer
tissues. All species normally mature in one season. MNany larvae are de-
stroyed by predatory enemies, clerids and trogositids. They are important
in destroying Dendroctonus spp. Attacking the trees shortly after the bark-
beetles, their extensive mines destroy the inner bark and food supply of these
beetles.  Large numbers of the broods are thus destroyed.

KEY TO DESCRIBED SPECIES OF ACANTHOCINUS

Last joint of maxillary palpi much shorter than second; first joint of labial palpi twiee as long
as last; mentum with four or more setae on each side.
Anterior margin of labrum regularly rounded. (Western). ... ............. ... .. 1. spectabilis
Anterior margin of labrum straight or emarginate. (Eastern)...... e Al nodosus
Last joint of maxillary palpi about as long as second; first joint of labial palpi not twice as long
as last; mentum never bearing more than two setae on each side.

Eusternum and sternellum of prothorax smooth, shining. (Eastern)............. A obsoletus
Eusternum and sternellum of prothorax roughened. (Western)................ ... A. obliguus

ACANTHOCINUS NODOSUS I"abricius

Form elongate, strongly depressed, slighting tapering posteriorly; integument firm, rather
densely beset with fine yellowish-white hairs. ) . )

Head very strongly depressed, sides suddenly consirieted before middle; anterior margin
very darkly chitinized; epistoma abruptly declivous, faintly carinate; labrum transverse, about
twice as long as wide, anterior margin very finely and densely eiliate; mandible very slender,
clongate from side, three times the condylar breadth, apex squarely emarginate; antennal ring
angulate behind; oeelli not eonspicuous. = Ventral mouth-parts elongate; mentum twice as wide
as long, distinet; maxillary palpi acutely eonieal, last joint little more than one-half length of
second, shorter than last labial, first labial twice as long as last; anterior edge of hypostoma
straight, abrupt; gula not distinct. . I,

Prothorar strongly depressed, about twice as wide as long; pronotum anteriorly shining,
bearing a dense row of very short and fine hairs, posterior two-thirds velvety pubescent, except
for numerous small glabrous spots; presternum densely hairy anteriorly; eusternum and ster-
nellum shining, strongly retieulated; mesonotum shining exeept for anterior margin, reticulated;
metanotum, mesosternum and metasternum bearing two transverse rows of velvety pubescence.
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Vhdomen:  Ampullae broad, flat, very finely asperate, pubescent; epipleuram strongly
yrotuberant only on last three segments, Iuhm'ql(' oval, a chitinous pit at cach extremity and
nunierous setae; middle abdominal spiracles orbicular, last rarely broadly oval. Anus trilobed.

Pupa. Form as in adult. Pronotum bearing a few short chitinous points and many long
<lender hairs; mesonotum and metanotum glabrous; each abdominal tergini bearing a trans-
verse row of chitinons reflexed points, more numerous at each side of median line; a group on
ovipositor near base, and extremity of ovipositor bearing a circle of small ineurved points.

Deseribed from specimens Hopk. U. 8. 3475.]

The larval habits have been deseribed under the genus.  The species oceurs
from Virginia southward through Texas. The larvae are very abundant, but
the adult so closely resembles the bark on whiceh it occurs that it is not com-
monly collected.  Pupation takes place from May until July. Based on
observations of A. D. Hopkins, J. L. Webb, H. Ii. Burke, and the author.

ACANTHOCINUS SPECTABILIS LeConte
[Pl. XTI1, fig. 4]

The hairs covering the body are usually whitish and mueh finer (silky) than in nodosus
(this s best observed on the anal lobes).  The fine asperities of the ampullae are not individually
distinguishable with a “Zeiss-1 eyepiece,” A° objective; while in nodosus thay can be. The
anterior margin of the labrum is uniformly rounded, while in nodosus it is straight or slightly
cmarginate for a short distance.

Pupa.  NSimilar to nodosus, but the chitinous points on the abdominal segments do not
extend across and are not so numerous.

[Deseribed from specimens Hopk. U. 8. 10077¢.]

This species oceurs through the western United States and Canada, but is
more abundant in the southwest.  The adult flies from April to August.

ACANTHOCINUS OBSOLETUS Olivier

In form and general structure similar to nodosus, but nmueh smaller. Last joint of maxillary
palpl equal in length to seeond (not shorter); first joint of labial palpi not twiee as long as last.
Proeusternum and sternellum smooth, shining; anterior horder of hairs across protergum rela-
tively longer.

Pupa. Distinguished from spectabilis by the smaller size and absenee of chitinous points
on the pronotum.

[Desertbad from specimens Hopk. U, 8. 6332a.]

This speeies has a wider range than the other species of the genus, extending
from Texas northward through the New England States and west into Michigan.
Pupation occurs from April to July, according to latitude.

ACANTHOCINUS OBLIQUUS LeConte

Struetually similar to obsoletus.  The matured larva is mueh smaller, and both the velvety
asperities and the pubescence are eoarser and darker. Proeusternum and sternellum of pro-
thorax slightly roughened.

[Desceribed from speeimens Hopk. U. 8. 11917a.]

This species occurs through the Roeky Mountains and Pacific Coast regions
in Pinus. It often works in the inner bark of pines, pupating in the outer
layers of sapwood. The adults fly from April to August. A. B. Champlain
has recorded it from Picea parryana.

GRAPHISURUS Kirby

In general similar to Acanthocinus.  Readily distinguished by the flattened chitinous process
on the last abdominal tergum. Mandibles shorter, rarcly more than twice the eondylar width.
Head relatively narrower.

The species of Graphisurus are all hardwood feeders. The larvae feed
between the bark and wood, pupating in the sapwood, in the bark, or between
the bark and wood.
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GRAPHISURUS FASCIATUS DeGeer
[Pl XVI, fig. 6; PL VI1I, figs. 3 and 4; Pl. XXXII, fig. 3.]

Form depressed, elongate; integument firm, very finely rugulose, rather densely clothed with
yellowish white hairs.

Nides of head narrowed before middle; lubrum thin, anterior edge broadly rounded, densely
hairy; antennal ring angulate; oeelli not visible; last joint of maxillary palpi equal to second,
longer than last labial.

Prothorax rectangular, depressed; pronotum anteriorly shining, bearing a trausverse band
of dense hairs, posteriorly velvety pubescent; eusternum velvety pubeseent, as also sternellum
except for a median glabrous area. Mesonotum, metanotum, mesosternum and metasternum
dull velvety pubescent.

Abdomen.  Ampullae velvety pubescent; pleural tuberele broadly oval, bearing two chitin-
ous pits (ventral often obseure) and numerous fine hairs. Posterior dorsal margin of ninth
abdominal scgment bearing a small transverse, flattened, chitinous process.  Spiracles orbicular.

Pupa. Form as in adult; groups of chitinous points arranged as follows: A group at each
hasal angle of pronotum; a curved band across metatergnm; an irregular, transverse posterior
band and an anierior median group on ecach abdominal tergmim, and a group on basal half of
ovipositor.

[Deseribed from specimens Hopk. U, 8. T1806«.]

The larvae feed between the bark and wood of a great variety of hardwoods.
They prefer to attack trees the season after their death, provided a certain
amount of moisture is present. They are often found in great numbers in a
single tree. It has heen collected from Castanea, Fagus, Quercus, Hicoria,
Liquidambar, Acer, Juglans, Tilia, and Betula throughout the ecastern United
States and Canada. Pupation takes place from March to July, usually in the
earlier months.

GRAPHISURUS HEBES Casey

Closely resembling G. fasciatus. The specimens examined have the anterior edges of the
epistoma and hypostoma produeed in a faint earina; procusternmn shining; ampullae wrinkled
or semi-tuberculate.

[Deseribed from speeimens Hopk. U, 8. 9771.]

The adult of this speeies is of a much lighter colour. It has been taken
only from flicoria and pupates in the bark proper.  Range, Northeastern United
States and (‘anada.

GRAPHISURUS TRIANGULIFER IHaldeman

Resembles @. faseiatus but the candal proeess is much larger and the custernum and the
eentral area of the sternellum are shining and wrinkled.
[Deseribed from a single poor speeimen in the UL N, National Muscunt.]

Collected under the bark of Celtis, Columbus, Texas. ]_’1'()]):11)1_\'.11.li.\' is the
same specimen which Packard (23) deseribed.  Riley (27) gives a brief note on
the food habits of this species.

NYSSODRYS HALDEMANI LeConte
[Pl. X11, fig. 7]

Head depressed, widest a little distance behind the epistoma (i.c., slightly tapering both
anteriorly and posteriorly); mandible slender, several times the length of the condylar width;
labrum fwice as wide as long, sparsely haired; antennal ring closed; ocelli not distinet; gula
indistinet, very shallow. . .

Posterior area of pronotum velvety, having a border of hairs across anterior area; custer-
num and median area of sternellum glabrous, wrinkled; metanotum, mesosternum, and meta-
sternum faintly tubereulate, bordered with velvety pubescence. ) .

Ampullae irregularly tubereulate; spiracles orbicular. Ninth tergum bearing a very minute
flattened median process on posterior border.

Pupa. Resembles Graphisurus except that the pronotum, mesonotum, metanotum, head at
base of antennae and the femoral-tibial articulation are beset with a group of long stiff setae;
abdominal terga beset with fleshy papillae, cach bearing a silky hair. . o

[Deseribed from specimens in the U. 8. Bureau of Lntomology colleetion No. 3342.]

The larvae were taken from Celfis in Missouri.
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Very similar to Graphisurus except that the eaudal spine is extremely
minute, searcely distinguishable with a high-power lens. The ampullae are
distinetly tuberculate, consisting of several irregular rows, the dorsal bordered
with velvety pubescence.

GRAPHISURUS sp.

A larva is present in the collection very similar to Graphisurus fasciatus,
but it may be distinguished by the absence of a caudal spine, the somewhat
coarser pubescence on pronotum and ampullae and by the fact that the last
joint of the maxillary palpi is shorter than the penultimate and still shorter
than the last labial. The texture is finely granulate.

The antennal ring is distinetly open behind and suggests that this is a nor-
mal feature of the group.

[Described from specimens Hopk. U. 8. 10075¢.]

Colleeted from Quercus in Arizona.

CERATOGRAPHUS sp.

IFrom a larval skin (the only available material) this species plainly is
related to Graphisurus, ete. The antennal ring is open behind and the last
joint of the maxillary palpus is longer than either of the basal joints; the basal
joints are about as wide as long.

[Deseribed from specimens Hopk. U. 8. 9901z.]

Collected from Pinus in Colorado.

The species of Pogonocherus, Ecyrus, and Cyrtinus all show many characters
in common and are here considered related. They have the robust eylindrical
from; closed antennal ring; last joint of maxillary palpus exceptionally long ;
glabrous, striate pronotum and eusternum; bilobed ampullae indistinetly
tuberculate; and usually a caudal process or spine.

ECYRUS DASYCERUS Say.
[PL. V, fig. 9; PL XII, fig. 1; Pl. XXIV, fig. 4; PL. XXXI, fig. 2|

Form subeylindrical, tapering posteriorly, then laterally compressed; integument very smooth,
shining, sparsely clothed with fine whitish hairs.

Head rather thick, sides parallel; labrum thin, broadly oval, widest at middle, nearly
glabrous; mandible short, shining except for a band of coarse granulation on outer face, very
acute, dorsal angle abruptly toothed; antennal cavities closed; one pair of small ocelli. Ventral
mouth-parts fleshy; mentum distinct, narrow, transverse, sunken; maxillary palpi slender, last
joint much longer than second, longer than last labial; hypostoma somewhat bulging transversely;
gula indistinet.

_ Prothorar thick, trapezoidal, widest behind; pronotum posteriorly shining, very finely
striate, anteriorly regularly, densely and finely haired; sternum hairy except for embossed dia-
mond-shaped, smooth, shining eusternum and shining sternellum. Metanotum, mesosternum,
and metasternum finely wrinkled, shining.

Abdomen rather compressed; ampullae with a broad median longitudinal furrow, sub-
tuberculate at lateral extremities; epipleurum protuberant on last three segments, tubercle
very small, abruptly projecting, oval, no chitinous pits and only one slender seta. Ninth tergum
armed with a short, small, triangular process.

[Described from specimens Hopk. U. S. 12254.]

This larva is a true wood-feeder, mining small but extensive burrows
through the dry sapwood and heartwood of branches and larger limbs. The
mines are tightly packed with fine, rather granular frass. Dry seasoncd limbs
on the trees are preferred. Tt has been collected throughout the eastern and
southwestern United States from Castanca, Quercus, Robinia, Prosopis, Celtis,
Acer, Paulownia, and Ampelopsis. The adult flies from April to July.
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POGONOCHERUS Latreille

Small, sub-cylindrical species; head thick, sides slightly constricted hehind middle; mandible
short, granulate on outer face; antennal ring closed; mentum distinet, sunken, narrow, maxil-
lary palpi two-jointed (in P. negundo, three-jointed) ; gula not evident; posterior area of pronotum
shining; ampullae with a broad longitudinal median furrow, fecbly tubercalate; pleural tubercle
ahruFtly protuberant, no chitinous pits and one seta; ninth tergun bearing a chitinous process
or plate.

The species of Pogonocherus are very similar in habits to those of Eupogontus.
They feed under the bark of recently dead hardwoods and conifers (chiefly the
latter), making a small Monochamus-like pupal cell in the sapwood, plugged at
both ends with fibrous chips. The larval period extends through one season.
Rather moist conditions are required.

POGONOCHERUS NEGUNDO Skinner

Distinguished from Ecyrus dasycerus by the coarser body hair and the absence of all tuber-
culation on the metanotum and ampullae, which are smooth and shining; last joint of maxillary
palpi twice as long as second and mandible entirely granulate on outer face.

[Deseribed from specimens Hopk. U. 8. 10386a.]

These larvae were colleected by M. Chrisman mining in dead and dying
hranches of boxelder (Acer) in the Catalina mountains of Arizona. The mines
were rather extensive, meandering through the heartwood. Pupation takes
place in a cell in the sapwood. The work is very suggestive of that of Feyrus
dasycerus.

The fact that this speecies of Pogonocherus so eclosely resembles Eeyrus
dasycerus and like it, has the three-jointed maxillary palpi, would suggest
either that it should be included in that genus or that the two genera should
be grouped.

POGONOCHERUS MIXTUS Haldeman

[Pl. XVII, fig. 19; PL. VII, figs. 1 and 2]

Form eylindrical; integument very finely granulate, shining, sparsely eclothed with fine,
whitish-yellow hairs.

Head rather thick, sides slightly eonstricted behind middle; elypeus finely granulate;
labrum roundly reetangular, about one and one-half times as wide as long, sparsely eciliate in
front; mandible not twice as long as basal width, finely granulate on outer face, cutting-edge
obliquely trunecate; antennal ring elosed; one pair of distinet oeelli. Ventral mouth-parts
rather thick; mentum little wider than long, distinet, sunken; maxillary palpi two-jointed,
last joint longer than last labial; hypostoma slightly bulging transversely. n

Prothorar trapezoidal, thick, widest behind; pronotum posteriorly finely retienlated, shining,
anteriorly very finely rugulose, regularly and finely haired; sternum hairy, shining; sternellum
rather broad, smooth, shining; mesonotum and metanotum finely rugulose, reticulated, shining;
mesosternim and metasternum smooth. X ,

Abdomen: Ampullae with a deep, broad, longitudinal median impression, wrinkled but not
tuberculate; epipleurum protuberant on last segments, tubercle small, oval, abruptly projecting,
no chitinous pits, one seta; ninth abdominal tergum bearing a large, oval, longitudinally carinate
plate considerably smaller than labrum. Spiracles very small, orbicular, slightly chitinous
rimmed. .

Pupa. Form as in adult; remarkable for not having a chitinous process or spine or body
except an acute eonieal one on last abdominal tergum. Coarse hairs in two groups on meso-
notum and metanotum.

[Described from speeimens Hopk. U, S. 118535.]

This species feeds in various branches of Pinus and Picea throughout the
eastern and central western United States and Canada. The adult flies
throughout June and July.

POGONOCHERUS PENCILLATUS LeConte
Similar to miztus but the ampullae are more deeidedly tubereulate and the caudal spine
is redueed to a mere point or one or two carinac.

[Deseribed from speeimens Hopk. 1. 8. 3771.]

These larvae were collected in Picea at Grand Island, Michigan, by W. I,
Fiske.
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POGONOCHERUS sp.

his Tarva resembles mixtus but the earinae on the caudal plate are very pronounced, five
or six in number, and the ampullae are more tuberculate than wrinkled.
Deseribed from specimens Hopk. UL 8. 100615.]

The larvae feed under the bark of dead branches of Pinus flexilis, working
as mivtus.  Colleeted by A. B. Champlain at Cascade, Colo.

POGONOCHERUS SALICOLA Casey
[PL. VII, fig. 8}

Differs from mizlus in the finer whitish hairs on body and in the fact than the eaudal plate
is about the same size as labrum and the carinae much coarser and from six to ten in number;
spiracles hardly visible, peritreme not ehitinous rimmed.

Pupa. Hairs very fine whitish, caudal spine not chitinous.

These specimens were kindly given the author by €. A. Frost. They were
colleeted in dying Salir at Framingham, Mass. This species has also been
colleeted by A. B. Champlain in Salir at Colorado Springs, Colo.  (Hopk. U.5,
10072a.)

POGONOCHERUS CALIFORNICUS Nchacffer

Form more robust; posterior area of pronotum finely and irregularly longitudinally striate;
custernum glabrous, very smooth; caudal process a blunt triangular point.
[Deseribed from specimens Hopk. U. 8. 2771.]
This larva has been reared from Pinus and Picea in Ventura Co., California,

Notes by A. D. Hopkins.
CYRTINUS LeCounte

LeConte and Horn (20) have placed this genus in a distinet tribe near
Psenocerus.  Lacordaire (19) has retained this tribe, but places it following the
Acanthocinides,  Its larval affinities are evidently elose to Pscnocerus, and since
the Apodasyides of Lacordaire, including Psenocerus and Euapogonius, are re-
lated to the Pogonocherides, it is placed near them.

CYRTINUS PYGMAEUS Haldeman
(Pl. XII, fig. 9; PL XXIV, fig. 1; PL XLIIJ

Form eylindrieal, cuncate; integument thin, shining, very sparsely beset with fine, short
whitish hairs.

Head depressed, twice as long as wide, sides suddenly constrieted near base; epistoma thin,
straight; labrum roundly rectangular, about one and one-half times as wide as long, widest at
hase; mandible slender from side, about twiee as long as basal widih, shining, cutting edge
deeply emarginate, dorsal angle blunily toothed; antennal ring closed; no ocelli. Ventral
mouth-parts not chitinized; maxillary palpi two-jointed, last joint twice as long as basal, longer
than last labial; ligula wide; gula indistinet.

Prothoraz roundly quadrate; pronotum anteriorly smooth, shining, posteriorly not well
defined at sides, with” a median, smooth, shining, protuberant area, bounded by two rows of
pinnately oblique striae on each side, these arising from two longitudinal impression.

IJ[uqn_dlnu bearing two transverse rows of very small tubercles. Spiracles orbicular. No
caudal spine.

Deseribed from specimens Hopk. U. 8. 10082k and 11845a.]

This larva lives under the dry dead bark of a variety of hardwood twigs.
It has been collected from Quercus, Hicoria, Cornus, Liriodendron, Robinia, and
Acer. The larvae make a very short meandering gallery before pupating in a
convex oval cell scarred into the wood. Several generations of adults appear
during the summer, the first emerging about the time the oak leaves are half-
formed. Observations by A. B. Champlain and the author.
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HOPLOSIA Mulsant

The striking 1(>xoml>l'm('o of this larva to Acanthoderes, both in form and
general strueture, is at once apparent, and the author belwvml at first that it
was related to this genus.  The large pores on the pleural tuberele also con-
firmed this opinion, but the ampullac resemble those of such forms as Pogono-
cherus, while the open antennal cavity suggests Eupogonius; so also do the
pupal characters. It may be regarded as representing a form intermediate
between these genera. The peculiar carina on the anterior margin of the front
is found nowhere else in the subfamily exeept in Oncideres.

HOPLOSIA NUBILA LeConte

Form robust, cylindrical; integument tough, shining, rather thickly beset with eoarse red-
dish hairs,

Head depressed, sides very slightly constrieted before middle; epistoma abrupt, bearing a
transverse row of 18 to 20 coarse carina; labrum thin, roundly I(‘(tdngllldl anterior half beset
with short stiff hairs; mandible about twice as long as basal width, cutnng‘—nrlgo weakly emar-
ginate; antennal ring closed; ocelli distinet.  Ventral mnutlx-p‘lrh thick; mentum distinet,
<unken, about twice as wide as long; last joint of maxillary palpi conical, about equal to pen-
ultimate, shorter than last labial; gula indistinet.

Prothoraxr rectangnlar; pronmmn rectangular, posteriorly rugulose; eusternum distinet,
triangular, rugulose and eoarsely haired; metanotum and metasternum tuberculate.

bdomen. Ampullae rather flai, hro.irl with a shallow impression in middle, dividing two
groups of very large, irregularly (llspusml tubm(‘lm epipleurum protuberant only on last three
segments, tubereles very large, broadly oval, hqvmg two exceptionally large chitinous pores and
two setae, one much longer than the other.  Spiracles orbicular, large, periireme strongly chitin-
ous,

Pupa.  Torm like that of adult; head bearing a few long setae; setigerous tubereles on
pronotum in a dense row on anterior margin, a few on lateral margin, two groups on dise, and
one on Inedian posterior margin; mesonotum and metanoium  each with a seattered group;
abdominal terga armed with a transverse row of short, acute, recurved, subulate, chitinous
points; last tergum bearing an acuminate, erect spine, and a smaller one on lateral margin.

[Deseribed from specimens Hopk. U. 5. 11869f.]

The larva feeds between the bark and wood of deeaying linden (7'lia) logs.
The matured larva enters the moist sapwood to make a short, broad pupal eell
plugged at the entrance with a wad of coarse fibrous frass. It is often asso-
ciated with Aecanthoderes, and the work ecan scareely be distinguished from
speeies  of that genus. The adult oecurs throughout the northeastern
United States and Canada. Larvae have been colleeted by II. 8. Barber, J. N,
Knull, and the author.

Tribe APODASYIDES

Lacordaire (1869) has ineluded in this tribe our genera Psenocerus and
Eupogonius. The larvae resemble each other in form, in the shining, weakly
striate pronotum, and in the two rows of tubercles on the ampullac.  For the
present this position is held tenable.  Psenocerus, however, very strongly sug-
gests Oncideres, and might equally well be placed as a related genus, while
Fupogonius shows affinities to the Pogonocherides.

EUPOGONIUS LeConte

Form cylindrical, elongate; head depressed, widest just behind anterior margin, sides strongly
constricted behind mld(ll(‘, autennal eavity open; one pair of ocelli; mvmum distinet, sunken;
pronotum posteriorly shining, strongly longitudinally striate. Ampullae bearing two rows of
regular tubercles; epipleurum protuberant on last abdominal segments, tubereles d-setose, no
chitinous pits.

The species of Hupogonius feed in the dead branches and twigs of both
hardwoods and conifers. The young larvae mine the first season under the
bark, the following season entering the wood to form a U-shaped pupal cell
lying in the same plane as the grain of the wood; both ends are plugged with
fibrous chips. The adult emerges from the opposite end through whieh it
entered. The work resembles that of a minute Monochamus. Observations on
all caged material show that the species often pass two seasons in the larva stage
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EUPOGONIUS TOMENTOSUS Haldeman
[PLV, fig. 3; PL X1, fig. 6; P1. XXIV, fig. 14; PL XV, fig. 7]

Form exlindrie, clongate; integument firm, smooth, shining, very sparsely clothed with yellow-
ish brown hairs.

Head depressed, widest just behind anterior margin, tapering anteriorly and strongly con-
stricted about middle; labrum widest at base, roundly rectangular, a very few short hairs on
anterior margin; anterior margin of elypeus flatly granulate; antennal cavity open; one pair
of distinet ocelli; mandible about one and one-half times as long as basal width, finely granulate,
cutting edge deeply emarginate.  Ventral mouth-parts rather thick; mentum distinet, one and
one-half times as wide as long, finely granulate; stipes finely granulate; last joint of maxillary
palpi longer than second, about equal to basal, shorter than last labial; anterior edge of hypo-
stoma strongly eurved, finely granulate; gula indistinet.

Prothorar reetangular, thick, widest behind; protergum anteriorly smooth, shining, having
a border of short, stiff hairs and a few just in front of posterior striate area; prosternum beset
with stiff hairs, finely granulate except for shining eusternum and sternellum; mesonotum
shining; metanotum, mesosternum, and metasternum tuberculate.

Abdomen eylindrical, ampullae having two well marked rows of regular tubereles, not
divided in middle; epipleurum protuberant on all segments, tuberele very large, oval, four setae,
no chitinous pits. Spiraeles orbicular, smaller than ocellus, chitinous rimmed.

Pupa. TForm like that of adult; armed with stiff, short sctae as follows: A ecntral group
on pronotum, two on each side of anterior margin, and two groups of ahout four on posterior
margin; mesonotum and metanotum each with two converging rows; two transverse bands of
three or four ecach on first six abdominal terga; last segment bearing a strong acute, recurved
spine.

[Deseribed from speeimens Hopk. U. 8. 122955.]

The habits are as deseribed under the genus. It occurs throughout the
eastern United States and Canada in Pinus, Picea, and Cedrus deodar. Adults
fly in July and August.

EUPOGONIUS VESTITUS Say.

Very similar to tomentosus, except that the band of hair on anterior protergum is not con-
tinuous across the segment and these hairs are finer.

Pupa. Similar to tomentosus, except that only the dise of pronotum has setae and these
are arranged in more or less of a circular manner.

Habits similar to those of tomentosus. Reared from Morus, Cornus, Juglans,
Cereis, Celastrus, Adcer, Fraxinus, and Asimina.

PSENOCERUS SUPERNOTATUS Say.
[PL XTI, fig. 1; PL XXIV, fig. 8; Pl XVI, fig. 4]

Form cylindrieal, clongate; integument firm, shining, or very finely wrinkled, beset with very
short, fine, whitish hairs, denser and reddish-brown on prothorax and last abdominal segments.

Head rather thick, oval in eross section, suddenly constricted near base; mouth-frame,
gena, and hypostoma rather heavily chitinized, yellowish brown; epistoma straight, thin;
labrum roundly rectangular, twice as wide as long, widest at middle; mandible dull granulate,
rather short, abont one and one-half times as long as basal width, cutting-edge obliquely emar-
ginate, angles rounded; antennal ring open behind; one pair of distinet ocelli.  Ventral mouth-
parts rather full, last joint of maxillary palpi as long as two basal joints, equal to last labial,
both chitinized; ligula large, distinet; mentum not distinet; hypostomal area sharply rectangu-
}_:ilr, transversely protuberant, quite heavily chitinized, finely granulate; gular suture a faint

ne.

Prothorazx roundly rectangular, thick; pronotum defined by lateral sutures behind, anteriorly
marked by broad, light ochraceous band, longitudinally earinate in middle, posteriorly protu-
berant, white, shining, bearing a few faint longitudinal striae; sternum anteriorly and laterally
bearing two pairs of light ochraccous spots; eusternum distinet, shining, beset with a number
of hairs; mesonotum smooth; metanotum, mesosternum and metasternum tuberculate.

_{bdomen bearing prominent ampullae on seven segments, these armed with two rows of
regular tubereles; epipleurum protuberant only on last three segments, tubercle narrowly oval,
elongate, no chitinous pits; ninth segment fringed with long dense hairs, the tergum bearing a
very short, cylindrical, truncate process; anus trilobed. Npiracles orbicular, strongly chitinous
rimmed, distinet.

Pupa. ¥orm as in adult; pronotum bearing two anterior transverse rows of hairs; meso-
notum and metanotum glabrous, shining; abdominal terga bearing two rows of setigerous
papillae, last segment more densely hairy, ventral areas glabrous.

[Described from specimens Hopk. U. S. 9784f.1]

 This larva feeds in dead decaying branches of Celastrus, Hicoria, Castanea,
Liquidambar, Rhus, Lonicera, Euvonymus, Cornus, and Ribes. It is most abund-
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ant in Celastrus. The larvae extend their mines under the bark for a short time,
then go into the wood, and pupate in carly spring in a eylindrieal cell in the
pith. Range, thmugh()ut the eastern and central western United States and

("anada.
SAPERDA Fabricius

Elongate, cylindrical species; head depressed, sides nearly parallel, base broadly rounded;
antennal annulae elosed; mandible slender, about twice as long as basal width, entting ml{.,o
obliquely emarginate; mentum not defined posteriorly, sunken.  Pronotum oblique, anteriorly
ehitinized, postvnorly eovered with coarse recurved asperities; eustermim roundly trapezoidal,
usually asperate, distinet; ampullae finely asperate, bearing two transverse impressions meeting
distally; epipleurum pmtubemnt on all segments, tubercles oval, multisetose, no chitinous pits.

plra(‘lvs broadly oval, peritreme rather heavy; no eaudal armature.

The species of Saperda are easily recognized as larvae in which the body
armature of chitinous asperities has reached its highest development. This
characteristic seems to be confined to those species or genera in which the larvae
attack living tissue and is no doubt more of an adaptive character than almost
any other. This armature superficially would confuse them with Oberea, Mecas,
and such genera, but they suggest quite a different relationship and appear to
have branched from a Goes-like stock.

Taken as a whole, the species feed principally on living plants and, as
would be expected, are very strictly confined to a certain host. A wide variety
of habits is exhibited, from gall-making to bark, sapwood, and heartwood
feeding. 1In this case the causation of galls is probably duc only to the smaller
size of the branches attacked, in which the tissues are more readily affected,
for in the same species, when it attacks thicker branches, the swelling is often
scarcely noticeable. The galleries are rather loosely packed with fibrous frass.

The adults of any species live for a long time and feed on the midribs of
leaves and the bark of young twigs.

Felt and Joutel (10) have admirably discussed the habits of this genus.

KEY TO THE SPECIES OF SAPERDA

The following key will aid in separating the larvac of the known species:

Proeusternum bearing few or no asperities; sternellum bearing very few...................
Proeusternum bearing at least three rows of asperities extending over half or entirely across the
area; sternellum densely asperate. ... ..

1. Asperities of pronotum of the same texture throughout; proeusternum and sternellum be:
no asperities; breeds in vines of Virginia ereeper (Ampelopsis)............ S. pune
Asperities of pronotum diminishing in size postpnur]\ ; at lva\r some on 1)r(v~lf‘111f’1| wared. . 2

2. Asperities in a confinuous band of several row: 7 eoarse; lmdy
hairs coarse; breeds in Populus .................... 8. calcarata.
Asperities of prosternellar area in two groups of only one row each, these finer; body hairs
(&7, 000 0o 00aca0a000emoE0saano0E00mEk B0 6 Eaaa 8 meg af s a8a0 s 0l 500000 cana 5
3. No asperities on proeusternum; breeds in the trunks of Salir. ... ... .. .. .8, hornidz
Few asperities present Ol1 PrOEUSTEINUIML, - .« vt e ieeeae e
4. Asperities on eusternum in a ~1ng1:a transverse row; galls on twigs of Saliz and l’upulm
Spiraeles twice as long as Wide. .. ... i S. moesta
Spiraeles not as long as wide.................... .. . .S, concolor
Asperities on proeusternum in two very small group; 1‘1(‘\11&1 tubercles ﬁnvl) rugulose §
eauses galls on base of Alnus.. ... ... ... S. nhlu]ua

ot

. Asperities of pronotum coarser, extending over two-thirds to three-fourths the length (to
border of hairs); body hairs coarse, stiff, light castaneous........................ 6
Asperities of pmnatum finer; e\thlmg but little more than one-half the length; body hairs

very fine, whitish e

6. Asperities of proeustermin extending over about t\\n t hirds the bre .S, mndula

Asperities of proeusternum extending entirvely across .. ! .o Nopestita

7. Mesonotum bearing a eontinuous transverse band of (lnmv ﬁne ]n 2 pvl nromo of \p (‘l(‘%
N. dis

thin; breeds under bark of Hicoria. ... .. .. ... ... .. ...... ... ...
Mesonotal hairs sparse or not continuous; peritreme of spiracles thick. .
b ‘\Iedl.m dise of dorsal ampullae elliptical; lives in base of {licoria and 1:114-]\ ()uurml i
... lateralis

o

\Iedmn dise of dorsal funpullao Jittle wider than long; \ore .\p.xr\('l) B
Placed. .. ... o e S. tridentata and S. imitans
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SAPERDA CALCARATA Suy.
Pl XXX, fig. 3; PL XXIX, fig. 4; Pl XXXVI, figs. 3 and 4]

Large, robust; integument finely rugulose, clothed with coarse, eastancous hairs; labrum semi-
reular, widest at base, densely and coarsely haired; pronotum slightly wider than long, asper-
ies very coarse, extending over three-fourths of length; eusternum coarsely haired, bearing a

very few (about 20) asperities; sternellum having a very narrow band entirely aer Ampullae
conrsely asperate; pleural tubercle bearing two strong setac and fine pubescence.  Spiracles
oval, peritremie strongly chitinized.

Pupa. Torm as in adult; head bearing stiff setae on inner margin of cyes, a transverse
row at base of clypens and about base of antennae; anterior median two-thirds of pronotum,
seutellunm mesonotum, and posterior median dise of metanotum bearing a few short, setigerous
chitinous points, such points also oecur on abdominal terga in a seattered transverse band more
numerous at sides and increasing posteriorly, on lateral ventral parts of last segment very dense.

[Deseribed from speeimens Hopk. Ul S, 10075n.]

The larva of this species 1s a very serious pest to Populus throughout
the castern United States and Canada and west through the Roeky Mountain
region.  The cggs are laid in June and July on the trunks or larger hranches
of trees. They are inserted into the cambium in an irregular hole gnawed
through the bark. For the first season the young larvae extend transverse
galleries between the bark and wood which often entirely cut the cambium,
killing the tree. During the second and third seasons large extensive mines
arc made in the heartwood, where pupation takes place. The trees are so
honeycombed that great numbers of them break off in the wind. A knotty
swelling is often caused at the point where the young larvae are feeding. Piles
of frass several inches deep are noticed below infested trees.

SAPERDA HORNII Joutel
[PL. XXIII, fig. 9]

Less robust than calcarata; integument smooth, shining, thiekly elothed with fine whitish
pubescence; labrum semicireular, finely and densely haired; pronotum slightly wider than long,
asperities extending over three-fourths of length; eusternum densely haired, no asperities; ster-
nellum bearing only a few asperities on median region; ampullac coarsely asperate; pleural
%nlmrr‘los bearing two long slender setae and fine pubeseenee; spiracles narrowly oval, peritreme

heavy.

[Deseribed from speeimens Hopk. U. 8. 9584.]

The habits of this speeies are similar to those of S. calearata. Tt is found
only in the Pacific Cfoast region. Adults were observed ovipositing at Yreka,
Cal., in 1911, on young willow (Saliz) trees. Three to four eggs were placed
in a single egg-scar at equal angles from one another. The young larvae often
devoured one another, so that rarely more than a single one developed. The
trees were thickly covered with egg scars and were killed by the young larvae
before fall. The larvae construet long, straight galleries in the heartwood at
the top of which the pupal eell is constructed. Observations by the author.

SAPERDA PUNCTICOLLIS Say.

Form rather slender; integument very finely wrinkled, rather densely eovered with very light
castaneous huirs; labrum thin, transversely oval, sparsely haired; pronotum distinetly wider
than long; asperities of same texture throughout, extending over but little more than one-half
the length; eusternum densely and coarsely hairy in front, no asperities; sternellum bearing a
very few (searecly visible) asperities on lateral extremities; asperities of ampullae very fine;
plenral tubereles suborbicular, many setae; spiracles small, oval, peritreme strongly ehitinized.

Deseribed from speeimens Hopk. U, 8. 10398.]

The larvae Kill the vines of Virginia creeper (Ampelopsis). They mine
under the bark, pupating in the sapwood. The adult has Dbeen collected on
Rhus toxicodendron and may live in this vine. Range, throughout the eastern
amtll middle western United States.  Observation by A. B. Champlain and the
author.
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SAPERDA CONCOLOR LeConte
[Pl XXIII, fig. 10; P\. XLI]

Form slender; integument smooth, shining, clothed with fine, long, whitish hairs; labrum trans-
versely oval; anterior margin of head finely granulate; pronotum about as wide as long, as-
perities finer, extending over three-fourths the length; eusternum bearing a single row of asperi-
ties, and sternellum a few on median area; ampullae finely and rather sparsely asperate; pleural
tubercles bearing two long slender setae; spivacles oval, peritreme strongly chitinized.

Pupa. Form as in adult; no chitinous points on thoracie segments and but few on abdominal
ones; setae fine and slender.

[Described from specimens Hopk. U. S, 97834.]

The larva of this species causes a gall from 1} to 2 inches in diameter on
the young stems of Populus and Saliz. The larva mines under the bark and
into the wood, completing its burrow by a short, straight gallery in the wood
parallel to the stem. Pupation occurs at the top of this chamber. Range,
throughout the eastern and central western United States and Canada.

SAPERDA MOESTA LeConte

The larva of the species closely resembles concolor, but the body asperities are coarser and
the spiracles are more narrowly oval.

Pupa. Distinguished from concolor only by the stronger asperities on abdomen.

[Deseribed from speeimens Hopk. U, S, 12322.]

Mr. Josef Brunner records this species as attacking and killing voung trees
of Populus trichocarpa at Riggins, Idaho. Pupae, adults, and parasites were
found in March, 1914.

SAPERDA OBLIQUA Say.

Form rather robust; integument very finely wrinkled, clothed with fine, whitish hairs; labrum
subtrapezoidal, widest behind, clothed with very short dense hairs; pronotum wider than long,
asperities extending over three-fonrths the length; custernum bearing a group of very long,
slender hairs, asperities in two small groups of about ten each; sternellum bearing two small
median groups of asperities; ampullae finely and sparsely asperate; pleural tubercles finely
rugulose, broadly oval, bearing two long setac; spiracles narrowly oval, peritreme sirongly
chitinized.

Pupa. Form as adult; stiff hairs on head about base of antennae and at inner margin of
eyes, two longitudinal rows at base of elypeus, and several on tip of labrum; setigerous chitinous
points distributed as in calearate, but much smaller and setae slender; no armature on seutellum
or metanotum.

[Deseribed from specimens Hopk. UL N, 10928a.]

This larva has been found only in the base of Alnus, where it makes a large
aall, often killing the bushes. Its work resembles that of the other gall-making
forms. The larvae mine under the bark, later through the wood, and finally a
straight upward burrow is made at the top of which pupation takes place. The
adults are found throughout the central and castern United States during May
and June. When found it is loeally abundant.

A tachinid parasite was found killing about 50 per cent of the larvae at
Charter Oak, Pa.

SAPERDA CANDIDA T'abricius

[Pl XXTV, fig. 15]

Large. robust; integument very finely wrinkled, shining sparsely clothed with coarse, light,
castaneous hairs; labrum coriaccous, semicircular, about twice as wide as long, covered with
short stiff hairs; pronotum strongly chitinized, asperities coarse, extending over three-fourths
of length; eusternum coarsely haired, asperities in a lenticular group, not quite reaching lateral
limits; sternellum strongly asperate for its entire width; ampullae rather coarsely asperate;
pleural tubercles oval, bearing two strong setac and usnally two finer ones; spiracles very large,
broadly oval to nearly orbicular. .

Pupa. TForm as in adult; immediately recognized by presence of a few small chitinous
points on head, those on body strong; setae coarse, irregularly disposed on pronotum, a group
on scutellum of mesonotum and in a V-shaped group on metanotum; a dense transverse row
across abdominal terga.

[Described from specimens Hopk. U. 8. 9776.]

&7951—9
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I'he habits of this species have been much discussed in literature as injurious
(o fruit trees, apple (Malus), peach (Amydalus), ete., one of the latest popular
qecounts being that of Brooks (3). The author has found it in a dense wood
in the mountains of Pennsylvania, feeding in the base of living Crataegus. The
mines are extended under the bark, and later a straight gallery from 4 to 6
inches long is extended up through the sapwood before pupation.  Range,
throughout the castern and central western United States and Canada.

SAPERDA VESTITA Say.

Very similar to candida; body hairs slightly finer; asperities coarser; labrum net coriaceous,
finely haired; asperities extending entirely across eusternum, hairs, whitish; pleural tubereles
hearing four or five setae; spiracles narrowly oval, peritreme strongly ehitinous.

Described from speemiens Hopk. UL 8. 11838 and 118477,

The habits of this speeies are somewhat variable, as it attacks both dead
and living trees, but so far it has been found only in Tilia.  Felt and Joutel (9)
state that it feeds only on bases of trees, but the writer has observed it in limbs
high from the ground. A great part of the larval mine is eonstrueted under
the bark. It is very injurious, often causing the death of the trees. Range,
eastern United States and Canada.

SAPERDA DISCOIDEA Fabricius
[PL.EXILIV]

Rather larger; integument smooth, shining, very densely clothed with fine whitish, silky hairs;
labri widest about middle, densely hairy in front; asperities of pronotum finer, covering liitle
more than one-half the length; a continuous band across custernum and sternellum but not,
reaching lateral limits in eusternum; pleural tubercles bearing many slender setae; spiracles
rather large, oval, peritreme not sirongly chitinous.

Pupa. Form as in adult; sctigerous points arranged as in other Saperda pupae, bui these
long and slender; on posterior area of pronotum a V-shaped group oceurs, as also on metanotum;
a single transverse row on each abdominal tergum and eight to twelve, on last abdominal segment
these long.

[Deseribed from specimens Hopk. U. 8. 7517.]

The larvae feed almost entively in Hicoria, although W. F. Fiske, at Tyron,
N.C., records it from Juglans. Tt is a very serious pest to trees weakened hy
the hickory barkbeetle (Seolytus quadrispinosus Say), often attacking them
simultancously with this inseet. The mines are extended almost exclusively
between the bark and wood, pupation taking place either in the sapwood or
bark. Normally the larva matures and transforms in one year. The adults
are colleeted from April to late July throughout the eastern United States and
Canada.

SAPERDA LATERALIS [abricius
[Pl XV, fig. 9]

Differs from discoidea in that the body is much less hairy; integument very finely wrinkled;
spiracles more strongly chitinized and the asperities on ampullae coarser; median dise of am-
pullae elliptical.

[Deseribed from specimens labelled State College, Pa., Mar. 16, 1912.]

This is also a dead-wood feeder, mining between the bark and wood. Tt
is rather an omnivorous species for the genus, living in Hicoria, Ulmus, Tilia,
Acer, Fraxinus, Quercus, and Prunus, but more commonly in Hicoria. Very
moist wood, preferably at the base of trees, is preferred.  The larvae mature in
one year. Range, throughout the eastern and central United States and Canada.

SAPERDA TRIDENTATA Olivier

. Im.vgumtnt smooth, shining; more hairy than lateralis, the median disc of dorsal ampullae
little wider than long, and asperities more sparsely placed; otherwise similar.
b Pupa. Form as in adult; remarkable for very long, stiff setae on head; points small and
irregularly disposed on thoracic terga, but setae coarse; abdomen as in discoidea, but points
shorter and setae coarser; a group of hairs on apical angle of femora.

[Described from speeimen labelled Belle Vernon, Pa., March 30, 1912.]
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The larva feeds between the bark and wood of dead, dying, and living
Ulmus, often causing serious injury and death. The work resembles that of
discoidea and lateralis. Trees which have just been felled are preferably at-
tacked. Pupation takes place either in the sapwood or bark. Range, through-
out the eastern and eentral United States and Canada.

SAPERDA IMITANS Felt and Joutel

Integument dull, very finely granulate; nearly as hairy as discoidea, otherwise similar to tri-
dentaia.

Pupa. Resembles tridentate in the strong chitinous points and long setae arising from the
base; on the anterior margin of the pronotum is a row of such points and a V-shaped group on
posterior half as well as on mesonotum and metanotum; the abdominal terga bear two groups
In a transverse row, and a border around last abdominal segment. i

[Deseribed from speeimens Hopk. U. 8. 11845r.]

This speetes, usually eonsidered rare, has been taken rather abundantly by
W. S. Fisher, A. B. Champlain, and H. B. Kirk at Harrisburg, Pa. They record
it from Saliz, Hicoria, and Tilia. 1t has also been taken by the writer in Prunus.
The larva mimes between the bark and wood, pupating in the sapwood.

ONCIDERES Serville

Cylindrical, semi-robust speeies; head rather thick but depressed, sides parallel, then
suddenly eonverging to base; epistoma bearing a transverse row of ecarinae; antennal annulae
open (rarely apparently elosed); mentum distinet, very slightly sunken, narrow, transverse;
maxillary palpi, very slender; posterior area of pronotum elliptical, embosssd, white, finely
striate; eusternum distinet; ampullae bearing two rows of regular tubereles (and rarely an irreg-
ular middle row); epipleurum protuberant on nearly all segments, tuberele oval, no ehitin-
ous pores; no caudal armature.

The deseribed species can be separated as follows:

KEY TO THE SPECIES OF ONCIDERES
Last joint of maxillary palpi as long as or longer than second; posterior row of tubereles on
last ventral ampullae normal.
Epistomal carina coarse, about ten on each side of median suture. . ... ... .0 cingdata
Epistomal earina fine, about twenty on each side of median suture. . ... S B, .
Last joint of maxillary palpi shorter than penultimate; posterior row of tubereles on
ventral ampullae chitinous .. ... oo oL 0. putator.

The larva of only one genus of the large group to whieh it belongs has been
studied; as sueh the affinities are well marked in two direetions. The eylin-
drical form, thickened, somewhat salient head, embossed pronotum, two rows
of tubercles on ampullae, and absence of chitinous pits on pleural tuberele
show an intermediate position between such genera as Psenocerus and Eupo-
gonius on the one hand and Ataxia and Hippopsis, ete., on the other.  The
antennal cavity seems to be variable in this genus.  In cingulata it is apparently
closed, but in other species distinetly open.

The adults of this genus, so far as known, have the peeuliar habit of girdling
the twig in which ecggs are deposited. These branehes, breaking off, fall
to the ground, so that the larvae have dead wood in which to feed. The gal-
leries are construeted under the bark, the larvae eating mueh of the wood, or
in large twigs penetrating entirely into the centre. The frass is pushed out
and the burrow left open. Pupation take place in the late summer. These
speeies often beeome very injurious, eompletely deforming the tree.

ONCIDERES CINGULATA Say.
[PL. 11, fig. 9; Pl XIII, fig. 3; PL. XXXI, fig. 5; PL. XXXII, fig. 2]
_ Form eylindrical semi-robust;integument smooth, shining, sparsely clot hed with whitish silky
ams.

Head rather thick, somewhat salient, sides converging behind, often slightly constricted;
epistoma abruptly raised, bearing a transverse row of short longitudinal earinae; elypeus and
labrum thin, latter broadly oval, narrowed behind; anterior margin finely ciliate; mandibles
short, little longer than basal width, shining, cutting edge very obliquely truncate; antennal
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vity angnlate behind; one pair of small black oeelli.  Ventral mouth-parts rather fleshy;
mentum  distinet, n(\nm\l} transverse, very slightly sunken; maxillary palpi very slender,
Jast jomt acute, slender, longer than second, shorter than last ]ahml, anterior edge of hypo\toma
not distinet in middle, transversely sli;:htl\ bul;,im!, gula indistinet.

Prothorar subrectangular, thick; pronotum not well defined at sides, posterior area ellip-
tical, embossed, white and finely striate, anteriorly smooth, shining, latvmlly with a few fine
silky hairs; eusternum shining, well def fined, triangular; sternellum well defined, shining. Meso-
notum dull granulate; metanotum, m(‘\(ht(*lnum and metasternum bearing t\\n regular rows
of distinet small lub('x('l(-\

Abdominal segments nearly eylindrieal; ampullae very narrow, protuberant, bearing two
regular rows of small beadlike ‘tubereles; 0])1])1(‘llrllll\ more or less protuberant on seven segiments,
tubereles oval, abruptly protuberant, several slender setae and no chitinous pits; spiracles very
small, orbicular, peritreme thin.

Pupa. Form as in adult; front of head hearing numerous fine hairs, and a dense group at
base of antennae and on nmmhb]t's scape of antennae bearing a recurved fleshy process; pro-
notum thiekly beset with slender hairs as are also the mesonotum and metanotum; abdominal
terga rather densely covered with small, chitinous, setose points, mueh thicker on caudal segments.

[Deseribed from speeimens labelled ]Iummvl~m\\n Pa., May 24, 1912.]

It is a peculiar cireumstance that the pupa of 0. cingulata has the well-
developed spine at base of antennae, while it is absent in the adult of this
species, although well developed in adults of some of the larger speeies.

This inseet has been recorded from Hicoria, Diospyros, Ubnus, Populus,
Nuyssa, Tilia, Gleditsia, Cornus, Malus, and Pyrus throughout the eastern and
southern United States.  The adult flies from late July to September. W. F.
Fiske has made some interesting observations on this speeies at Tyron, N.C.,
and states that “about ninety per cent of girdled twigs are hickory; persimmon
is next favoured. The adults often eut off entirely young seedling trees in the
forests.  Those twigs whieh were buried in moist humus are the ones from whieh
adults emerged, while in a large percentage of those cut the larvae died. The
adult feeds on the bark of young twigs.”

ONCIDERES sp.

Similar to O. cingulata, except that the carinae across the epistoma are very fine, averaging
about twenty on each side of the median suture, while about ten oecur in cingulata. Body
clothed more densely with fine hairs, especially on last abdominal segments.

[Deseribed from speeimens Hupk U. 8. 10513a.]

Habits similar.  This species has been reared from girdled twigs of Prosopis
and greasewood (Sarcobatus).

Range, throughout the southwestern United States. Observations by
(. Hofer and M. Chrisman.

ONCIDERES PUTATOR Thomson
[PL. XII, fig. 3]

A mueh more robust speeies, hairs coarser; mandibles more slender; epistomal earina coarser
than in cingulata; last joint of maxillary palp1 not as long as second; eusternum denscly hairy;
«dorsal ampullae hnarmg three rows of large tubereles, middle row ur(‘;zul'u' last ventral ampullae
having posterior row of tubercles, chitinized.

[Deseribed from speeimens in the U. S. National Museum taken in the branches of Sidero-
warpus flexicaulis, from Brownsville, Tex., by H. 8. Barber.]

It also attacks Acacia and Prosopis.

ATAXIA Haldeman and ADETUS LeConte.

Lacordaire (19) has placed Ataxria in a separate tribe and LeConte and
Horn (20) have likewise retained this group, placing Adetus in a closely allied
tribe. The affinities of these two larvae are very elose; in fact they diffe