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A GENERIC SYNOPSIS OF THE COCCINELLID LARVAE
IN THE UNITED STATES NATIONAL MUSEUM, WITH A
DESCRIPTION OF THE LARVA OF HYPERASPIS BINO-
TATA SAY.

By Apam Boving,
Of the Bureaw of Entomology, United States Department of Agriculiure.

INTRODUCTION.

This paper is a contribution from the Branch of Forest Insects pre-
pared under an arrangement between Dr. A. D. Hopkins, in charge of
Forest Insects, and Dr. A. L. Quaintance, in charge of Deciduous Fruit
Insects of the Bureau of Entomology, United States Department of
Agriculture, to supplement a biological paper by F. L. Simanton,
Entomological Assistant, Deciduous Fruit Insects, entitled Hyperas-
pis binotata, A Predatory Enemy of the Terrapin Scale.!

In connection with the author’s investigations of Coleopterous
larvae affecting forest and shade trees, he has been glad of an oppor-
tunity to study in details the morphology of the larva of Hyperaspis
binotata Say, and to work out a synopsis of the larvae of the Coccinel-
Lid genera, represented in the United States National Museum. The
systematic notes of the present paper are, however, only intended as
an outline for further studies and as a small contribution in the dis-
cussion about the natural arrangement of the genera of this difficult
group. The student of the family must rely upon earlier papers,
among the most useful of which are L. Ganglbauer’s critical abstract
in his Die Kifer von Mitteleuropa (vol. 3, 1899), and especially the
admirable paper of George Dimmock: Algunas Coccinellidae de Cuba
in Primer informe anual de la Estacién Central Agronomica de Cuba
(1906). As the present synopsis is based on the morphological study
of the larva of Hyperaspis binotata, the description of this larva has
been placed first.

1 Journ. Agric. Res., Dept. Agric., Wash., D. C., vol, 6, 1916, pp. 197-203, with two plates.
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GENERAL DESCRIPTION OF THE FULL-GROWN LARVA OF HYPERASPIS
BINOTATA SAY.

The full-grown larva is about five millimeters long; oval in outline,
strongly arched above, with flattened underside (figs. 1, 2, 3). The
head is bent downwards; its posterior edge is covered by the fleshy
anterior margin of the prothorax; the color is light greenish gray with
the more strongly chitinized parts shiny dark brown, and with a dark
brown pattern (as shown in figs. 8,9, 10); it is rectangular, very broad,
with an unusual capacious mouth cavity (fig. 7), capable of contain-
ing an entire larva of the Lecanium, which constitutes its principal
prey. This increase of the mouth has been effected by the enlarge-
ment of the labrum and the labium and by the incorporation of the
dorsal side of the maxillary stipes into the wall of the mouth (std. II,
fig. 7); the labrum (fig. 1 and Ir, figs. 8 and 9) is nearly perpendicular,
covering and protecting the approximately horizontal mandibles
(md, figs. 8 and 9) and the fleshy lobes of the ventral mouth parts (a,
i, figs. 8 and 9). Due to the enlargement of the mouth cavity, the
mandibles are so displaced (fig. 7) that they can only meet each other
with their very pointed apex (apz, fig. 6), while the convex, broad
and flattened molarlike bases (mo, fig. 6) are widely separated; these
molarlike bases can, for that reason, not work against each other, but
they work in the corner of the mouth against the concave end surfaces
of a hypopharyngeal bridge peculiar to this family (br, figs. 7, 9),
grinding and squeezing the juices out of the prey; the fleshy lobes of
the ventral mouth parts close the mouth and retain the juice during
mastication until it ean be sucked in and swallowed by the movements
of the pharynx (ph, figs. 4, 7). These remarkable morphological
modifications of the mouth parts have not been recorded before and
are probably not found outside the family Coccinellidae. There are
three large ocelli (fig. 1, oc, fig. 8) on each side; the antennae are three-
jointed with a tactile filament (fil, fig. 8) at the apex of the second
joint; the maxillary palpi are normal, three-jointed, with the usual
sensory papillae on the terminal joint; labial palpi minute and two-
jointed (fig. 8). '

The subglobose shape of the body, with the flat ventral side pressed
against the supporting surface is similar to that of most of the coleop-
terous larvae, which live on leaves and twigs, and is well adapted to
these surroundings; the color is pale, yellowish gray, somewhat lighter
underneath and with small, brown, chitinous spots indicating muscle
attachments (ms, fig. 1); the body is pubescent, bears well-developed
setae, especially on the dorsal and lateral areas, and has numerous
small pores in the skin on all segments (por, fig. 5); but all these
characters are not apparent on the living larva because it is covered
by tufts of long, pure white, waxy threads, which are exuded from
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three rows of dorsal depressions on each side of the body. Some of
the lateral setae (cols, fig. 5) are very large, very fragile, and of a pecu-
liar structure, emitted from a collarlike prolongation of the basal
cup. The fragile nature and specialization of these hairs suggest that
they are defensive, either in a merely mechanical way or possibly con-
taining a poison. Undoubtedly protective organs are certain large
repugnatorial glands, which can emit drops of bloodlike fluid; these
are placed dorsally in the intersegmental skin on each side of the first
eight abdominal segments (bg, figs. 1 and 5). Small ringshaped
light brown spiracles (sp, figs. 1 and 5) occur on the mesothorax and
on the first eight of the ten abdominal segments; a rudimentary pair
is found on the metathorax. The spiracles are provided with an
effective closing mechanism (fig. 5), which prevents the expiration
of the air, when the larva contracts the body to press out the blood-
like fluid from the glands.!

The three thoracic segments bear stout legs (fig. 3), which are in-
serted rather close together; their color is dark gray with the ter-
minal margin of each joint shiny, black; the small, clawlike tarsi are
black, with a seta near the base and are surrounded by curtous, club-
shaped hairs on the end of tibia (fig. 1). The anal segment (10 abd,
figs. 1, 3) is bent downwards and forms a well-developed sucker, which
is used in the locomotion.

STRUCTURAL DETAILS OF THE MATURE LARVA.

Cranium (figs. 8, 9, 10) symmetrical, rectangular, twice as broad as
long; occipital foramen of the same width as the cranium; head
reaches further back above than below; ventrally the foramen is
without any distinct chitinous margin, because the two epicranial
halves are widely separated and the gula region (gu) is without any
chitinization (fig. 10); hypostoma (%), strongly chitinized, with a
distinet triangular posterior enlargement (hir:, fig. 10). Labrum
(Ir, fig. 9), very large and semicircular, shaped like an eyeshade;
anterior margin distally without any serration, eiliar fringe or mar-
ginal setae; clypeus (=postlabrum Lyonet) (¢, fiz. 9) indistinct
because the chitinization of epistoma (ep) is but slightly developed,
and only obvious near the dorsal articulation of the mandibles; frons
(f) completely fused with epicranium (ecr), no indication whatever
of the frontal sutures nor any epicranial suture;? three well developed
lateral ocelli (fig. 1, oc, fig. 8) arranged, as the figures show, in a tri-
angle just behind the antennal ring. The laterally placed antennal
ring (a, figs. 8, 9) is strongly chitinized and surrounds the whole basal
membrane of the antenna; the antenna is of about the same length as

L Compare A. G. BOving, Natural History of the Larvae of Donaciinae (International Revue der
gesamten Hydrobiologie und Hydrographie, vol. 3, Biol. Suppl. I, 1910, p. 73).
2 Compare the first-stage larva, mentioned on page 628.
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the mandible, conical with a big basal membrane (bm, fig. 8); first
joint wide but rather short (Z, fig. 8); second joint ([, fig. 8) as long
as the first but only half as wide; from the membraneous distal end
of the second joint is emitted on the outerside a small transversely
divided third joint (/71, fig. 8) and on the innerside a thin-walled,
soft sensory filament (£, fig. 8), which is a little longer and more
slender than the third joint.

The mandible (fig. 6) is falciform with acute apex and with a large
flattened base, which is developed into a convex molar shaped por-
tion (mo) above the flexor muscle (fI), and which is also flattened out
above the extensor muscle (ex); between the molar part and the apical
part (apz) is inserted a thin, broad, perlucid retinaculum (rlm); the
basal portion bears externally one large scrobicular seta. The maxilla
(fig. 10) is connected with hypostoma (%) by a large, oblong articu-
lating membrane (em, fig. 10) from the exterior margins of the cardo;
the posterior half of this membrane contains a flat chitinous plate,
in outline resembling a lobster claw (lo, fig. 10), but the plate is nor-
mally concealed, because that part of the membrane, as & rule, is in-
vaginated below the cardo; cardo (ca) is rather large, well chitinized
and dark separated from stipes by a fine suture; the ventral surface
of the stipes is of the same size and character as cardo, but while cardo
only consists of a ventral shell-shaped plate, stipes is a real tube-
shaped joint, though its dorsal side, facing the mouth cavity, is chit-
inized only at its distal end (std. I, fig. 8), while the rest is soft-skinned
and forms a part of the buccal membrane (std. 77, fig. 7); the rest of
the mouth cavity is formed by the underside of the labrum, the epi-
pharynx (eph, fig. 4), the dorsal side of the rather indistinet ligula (7,
fig. 9, 10), and the hypopharynx (hy, fig. 7), all of which are soft and
fleshy; the distal end of stipes is closed by a membrane, (stm, fig. 10),
which bears a big fleshy lacinia (la, fig. 10) and a short palpiger (plg,
fig. 10); lacinia has ventrally a slightly chitinized brownish surface,
which is very distinctly articulated with the rod-like, strongly chit-
inized interior margin of stipes (str, fig. 10); the anterior and dorsal
part of the lacinia is soft skinned (la, figs. 9, 10), provided with a num-
ber of short sensory peg-like projections, with a few setae and with a
two-jointed appendix, the rudimentary galea (g, figs. 8, 10);* palpiger
(plg, fig. 10) is stiffened by a semicircular chitinization (pge); it carries
a three-jointed conical palpus, which is of nearly the same size and
shape as the antenna, with the corresponding joints almost equal in
length and width; the number and location of the setae are indicated
in figure 10; apical joint with sensory papillae (s¢). Submentum
(sm), mentum (m), and stipes labii (!) are fleshy and are fused to-

1 Compare (a) A. G. Boving, Natural History of the Larvae of Donaciinae, p. 12, (b) G. Dimmock,
Algunas Coccinellidae de leuba, p. 301, in translation from the Spanish text: “I am inclined to believe
that this appendix . . . will prove to be.a rudimentary lobe (see plate 51, fig. 17).””
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gether to such an extent, that the different regions can hardly be
discerned; there is no connecting lobe befween submentum and cardo
and only a very faint boundary line between submentum and the
big fleshy soft-skinned gula region (gu); this latter region is again
fused with the thick collar-shaped skin in front of prothorax (fig. 1).

At the base of mentum, close to the posterior margin of stipes, is
found a pair of large, slightly chitinized and indistinctly defined plates,
each with two setae; at the middle of submentum, adjoining cardo,
is found a similar, but smaller pair of chitinous plates, behind each of
which is a single seta. The labial palpus (Ip, fig. 8) is very short,
two-jointed, with a well chitinized ring-shaped basal joint, and with
arounded apical joint, which is but slightly chitinized; ligula (%i, fig.
10), the fused laciniae labiales, is not well defined, subtriangular,
obtusely pointed. The mouth cavity (fig. 7) has in its floor a strongly
developed, chitinized bridge (br, fig. 7), which limits hypopharynx
posteriorly and sharply defines the entrance to the pharynx (ph);
from this chitinization extend two pairs of chitinous rods, which form
the margins relatively of the hypopharynx (hr, fig. 7), and the epi-
pharynx (er, figs. 4, 7); the hypopharyngeal rod has an interior
branch at the base; laterally in the corner of the mouth between the
upper and lower pair of rods, the chitinous bridge terminates in a
concave masticating surface, against which the convex basal part of
the mandible works.

The thoracic segments conform in shape and size with the abdom-
inal segments more than is normally the case in coleopterous larvae
and it is not necessary to describe them separately. The tergal region
of each segment is ventrally defined by a longitudinal, curved suture
(tp, figs. 1, 2), the tergo-pleural suture or lateral furrow, Dimmock *
(=antipleural suture Boving ?) which is determined by two muscle
marks and by the upper ends of the vertical suture (vps, figs. 1, 2)
between the posterior pleural areas (3, 4, fig. 1) of one segment and the
adjacent anterior pleural areas (1, 2, figs. 1, 3) of the following seg-
ment. The outlying areas of tergum occupy a considerable portion
of the whole tergum. Dorsally they are limited by a line which can
be traced by a series of muscle marks; the line starts at a muscle mark
just in front of the spiracle and runs vertically upwards to another
muscle mark immediately below the blood-exuding, repugnatorial
gland (bg, figs. 1,2) and hence around and beyond this gland; on the
thoracic segments, where there are no repugnatorial glands, the three
muscle marks are, nevertheless, easily located; the next determining
point is the terminus of a transverse dorsal suture (fds, figs. 1, 2),

1 Geo. Dimmock, Algunas Coccinellidae, etc., p. 295: on los segmentos abdominales de las larvas de
muchas especies entre la segunda y tercera bilera dorsal hay un canal longitudinal més 6 menos definido
que ha sido llamada en este articulo “canal lateral,”” usando el mismo nombre en cuanto 4 las ninfas.

2 A. G, Boving, The Abdominal Structures, etc., p. 57.

36399°—Proc.N.M.vol.51--16——40
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which ends in a depressed, slightly chitinized rod, connecting two con-
spicuous muscle marks; the rod is approximately twice as long on the
thoracic segments as on the abdominal segments; from the terminus
of this rod the limiting line of the outlying tergal portion continues as
a rather indistinct wrinkle to the mark below the gland of the next
segment, and hence downward to the tergopleural suture.

This whole outlying tergal portion corresponds to what I before
have calied the spiracular area (spe, fig. 1). In most coleopterous
larvae, however, including the majority of the Coccinellid larvae, the
spiracles have moved away from this area on the thoracic segments,
and the term “spiracular area” would consequently be misleading
applied to these segments; while the term will be retained for the
spiracle bearing abdominal areas, the homologous thoracic areas
should be named “#he alar areas,” because it is from these areas, (al, -
figs. 1, 2) that the wing pads start on the second and third thoracic
segments.? The central part of tergum is divided by the deep trans-
verse suture (tds, figs. 1, 2) ending in the depressed chitinizations just
mentioned in the foregoing; in front of this suture lies the anterior,
trapezoidal portion of scutum (sc I, fig. 2), which contains a central
transverse ridge of setae and a small, triangular prescutum (pse, fig.
2); behind the transverse line is the posterior portion of scutum (sc
1, fig. 2) with a small, triangular, faintly outlined scutellar area (scl,
fig. 2) opposite prescutum. Parascutum (pasc, figs. 1 and 2) is small
and not sharply defined.

The outline of the pleural or lateral zone is concave above and
below; dorsally it is defined by the tergopleural or lateral suture (fp,
figs. 1, 2), ventrally by the sternopleural or sublateral suture (stp, fig.
3); the latter formerly referred to by the writer?® as the pleural suture.
On the thoracic segments this suture runs immediately above the
conspicuous double chitinization with which coxa articulates, and on
the abdomen? it connects the anterior and posterior cuneal notches
(an and pn, fig. 3) and contains a small muscle mark on the middle of
each segment. The pleural or lateral zone is large and bulges out
prominently, so that only half of it can be seen from above, the other
balf from below. The pleural lobe (pll, fig. 3) is central and sur-
rounded by the proto-, deutero-, trito- and tetrapleurites (1, 2, 3,
4a, 4b, figs. 13); these are all well developed, especially is the lower
part (4b) of the tetrapleurite unusually large and cushion-like.

Both in the thoracic and the abdominal segments the areas below
the pleural or lateral zone are the following: Hypopleurum, para-
sternum, presternum, sternum or eusternum, and sternellum. The
hypopleurum (pcz, fig. 3) is comparatively small in the thoracic seg-

1 Following suggestion from Mr, F. C. Craighead.
3 This can be observed in larvae which for any reason abnormally have developed wing pads.
3 See Biving, The Abdominal Structures, etc., pp. 56-57.
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ments, but is here easily recognized by the double chitinization, into
which the condyle of the coxa fits; the anterior portion of this chitini-
zation is located at the end of a lateral armlike extension from eu-
sternum in front of coxa; the abdominal parasternum (past, fig. 3) is
large; the eusternum (eust, fig. 3) is separated from the sternellum
(stl, fig. 3) by a transverse suture, which in thorax contains the furcal
notches (fn, fig. 3); sternellum is approximately trapezoidal, pos-
teriorly defined by a curved line through the unpaired ventral notch
(vn, fig. 3) in the middle line of the body.

Between the head and the thorax is a broad, fleshy collar; the ven-
tral side of this collar contains a median area (meq, fig. 3) in which is
found a small unpaired chitinization; on either side of this area is a
triangular area (fe, fig. 3); this latter area is correspondingly devel-
oped along the anterior margin of the sternum of meso- and meta-
thorax, but is rudimentary on the abdominal segments; it is consid-
ered a lateral presternum (prst, fig. 3); in front of it on meso-
and metathorax is a median notch-bearing area, the morphological
nature of which can be decided only by a thorough study of the mus-
cles, for which the available material is not in proper condition; this
area (fig. 3) may, for the present, with equal right be regarded as a
separate piece of the preceding sternellum, as a special posterior ster-
nal area, as a median part of presternum, or as a special area, homol-
ogous with the median area (mea) of the collar. Itis possible that the
areas containing thelarge, repugnatorial glands (bg, fig. 1) may be inter-
preted as remains of the intersegmental skin, which otherwise can only
be traced on the abdomen as aline. The tenth abdominal (10 abd,
fig. 3) or anal segment is bent downwards, so that the ventral portion
becomes anterior and the dorsal posterior; the anterior portion is a
little smaller than the posterior and the latter is divided by a wedge-
shaped depression; anus is central.

Legs are well developed; the base of coxa (coz, fig. 3) is large and
oblique. The general form and relative size of the trochanter (tro),
femur (fe), tibia (#ib) and tarsus (fars) can be gathered from figures 1
and 3. The claw-shaped tarsus is rather small, curved, pointed with
rounded heel; it is surrounded by peculiar club-shaped setae situated
on the end of the tibia.

The spiracles (sp., figs. 1 and 5) are all of the same size, ring-shaped
and, what is especially noteworthy, placed dorsally both on the tho-
racic and on theabdominal segments. Therudimentarymetathoracic
spiracle is represented by a minute chitinous dot. The atrium 1s not
developed and there are no hairs in the spiracular opening; the clos-
ing mechanism is two-armed; beneath the base of the one arm (arm,
fig. 5) the tracheal wall is invaginated into a soft-walled cushion,
slightly chitinized only on the upper surface; by the contraction of
the closing muscle these underlying portions of the tracheal wall are
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pressed against each other, resulting in a very effective closing of the
trachea.

There are in all, four larval stages; the second and third agree in
general with the fourth stage here described, but the first larval stage
presents a few deviations. The head of this first stage larva is com-
paratively larger than in the later stages, the body is more slender
and the legs comparatively longer; but the most interesting differ-
ence is found in the last joint of the maxillary palpus, which relatively
is more than twice as long as in the mature larva, and in the cranium
being uniformly black with a trifurcated white pattern indicating the
two frontal sutures and the epicranial suture. Otherwise this first
larval stage agrees with the last larval stage in the structure of the
mandibles, the hypopharyngeal bridge, the number of ocelli, and the
arrangement, of the body areas.

SYNOPSIS OF THE LARVAE OF THE COCCINELLIDAE IN UNITED
STATES NATIONAL MUSEUM.

The larvae of the family Coccinellidae exhibit a great variation of
structure. They can, however, only be confused with certain larval
types of the family Chrysomelidae, which they resemble in general
shape and in the development and arrangement of the chitinous
plates and spines of the body areas. Except the very deviating her-
bivorous larvae of the Epilachnini the rest of the Coccinellid larvae
may definitely be separated from those of the Chrysomelids with
which they may be confused by the following differences in the struc-
tures of the head and mouth parts.

In the Coccinellidae the mandible is sickle-shaped with the base
enlarged and (except in the small genus Microweisea) with a retinac-
ulum present; a hypopharyngeal bridge is developed. In the Chrys-
omelid types referred to, on the other hand, the mandible is broad
with base not especially enlarged and without retinaculum; the hypo-
pharyngeal bridge not developed. All the Coccinellid larvae exam-
ined by the writer possess three ocelli, while in the Chrysomelidae
the number of eyes varies from none to six. It has been maintained
that the larvae of the family Coccinellidae could be definitely distin-
guished by two depressions on the middle of the frontal suture, but
our knowledge of these structural details is too limited to definitely
establish them as a family character.

The Hyperaspis larva described above represents the primitive
type of the Coccinellidae, while the Chilocorini possess the most
highly developed larvae; between these two extremes is found a
series of intermedian forms; the Epilachnini and the Psylloborini are
branches from the main stera with biological adaptations, such as
specialized mandibles (in both of the groups), and reduction of the
hypopharyngeal bridge (in the Epilachnini).
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The following genera are represented in the United States National
Museum, several of them by more than one species:! Hyperaspis,
Thalassa, Brachyacantha, Microweisea, Stethorus, Scymnus, Cephalo-
scymnus, Oryptolaemus, Novius (Vedalia), Lindorus, Rhyzobius, Mi-
craspis, Anisosticta, Megille, Hippodamia, Adalia, Coccinella, Har-
monia, Neda, Cycloneda, Anatis, Synonycha, Thea, Psyllobora, Epi-
lachna, Lasia, Cynegetis, Curinus, Axion, Exochomus, Egius, Orcus,
Chilocorus. In the subsequent synopsis these genera are arranged
in nine groups, namely (1) Hyperaspini, (2) the genus Microweisea,
(3) Seymnini, (4) Noviint, (5) Rhyzobiini, (6) Coccinellini, (7) Psyl-
loborini, (8) Epilachnini, and (9) Chilocorini.

These nine groups are differentiated, as shown on plate 120, by the
following characters:?

Primarily:

(1) The location of the thoracic spiracles; these are situated either
in tergum or in the protopleurite.

(2) The arrangement of the pleural areas of meso- and metathorax;
these are either similar to the corresponding, normally arranged
pleural areas of the abdomen, or differ from these in having the pro-
topleurite more or less fused with the adjacent part of tergum into a
triangular region, which extends downwards to the sterno-pleural
suture, and in having the pleural lobe fused with the posterior pleurites
into another triangular region, which extends upwards from the ster-
nopleural suture.

(3) The presence or absence, distribution, or modification of proc-
esses, tubercles, plates, or spines on the thoracic and abdominal areas.

Secondarily:

(4) The different development and chitinization of the hypopha-
ryngeal bridge.

(5) The shape of the apex and the retinaculum of the mandibles.

The relationship of the genera and groups is, as far as possible,
indicated by the sequence within the columns of plate 120.

It is noteworthy that this systematic arrangement, based on struc-
tures of the larvae, corroborates the classification based on structures
of the adults, proposed by Col. Thomas L. Casey,® deviating only in a
few points; thus the study of the larvae does not support a separation
between a tribe Hypodamiini and a tribe Coccinellini. The genus
Microweisea (=T. L. Casey: the genus Smilia, Weise) forms, as
Weise and Casey have pointed out for the imagoes, an extremely
remarkable and isolated type which can not be included within the

! The large number of Danish forms is due to the gifts of Messrs. Kryger and Rosenberg, of Copenha-
gen,

2 As muscle impressions corresponding to those described in Hyperaspis binofata are present in all Coc-
cinellid larvae, and as the areas defined by them consequently can be identified with the homologous
areas in Hyperaspis, all tubercles, sclerites, spines, or glands are referred to these special areas and named
after them.

8 A Revision of the American Coccinellidae, Journ. New York Entom. Soc., vol. 6, 1898.
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tribe Scymnini; the larvae also indicate that this genus constitutes a
separate tribe. Colonel Casey states that the two genera Psyllobora
and Thea are so closely related to each other, ““ that it might scarcely
be conducive to taxanomic convenience to maintain them distinet’;
the study of the larvae which are readily identified by the character-
istic shape of their mandibles (fig. 10, pl. 120), support this view. On
the other hand, the comparison between the larvae of the Psylloborini
and the Epilachnini does not support Colonel Casey’s opinions, when
he regards the Psylloborini and the Epilachnini so closely related, that
be considers the Epilachnini merely as slightly modified Psylloborini
“by reason of perverted food habits and attendant environments.”
While the larvae of the Psylloborini are rather close to the Coccinelling,
the larvae of the Epilachnini differ considerably from both of them
in a great many characters. The Epilachnini are truly derived from
the Coceinellini, but are so adapted and changed that they form a very
distinet tribe.

Group I (HYPERASPINI).

Plates 118-120.

Of this group the following genera and species have been studied:
Hyperaspis lugubris Randall (N. Amer.), Hyperaspis binotata Say
(N. Amer.), Thalassa montezumae Mulsant (Arizona), Brachyacantha
ursina Fabricius (Washington, D. C.), Brachyacantha, sp. (Texas).

The body in dorsal view is ovate, with greatest width on the third
and fourth abdominal segments; much flattened ventrally and very
convex dorsally. Prothorax oblong-oval, more than twice as broad
as long, the dorsal outline of the other segments, both thoracic and
abdominal, is approximately rectangular, laterally rounded, com-
paratively broader and shorter than prothorax; the ninth abdominal
segment nearly semicircular, more than twice as broad as long, with
an unserrated margin. The folds and areas of mesothorax and meta
thorax are very similar to those of the abdominal segments, which
indicates the primitive nature of the group; the spiracles are all tergal
and the spiracle-bearing areas are developed nearly alike in the tho-
racic and the abdominal segments. The tergopleural suture is hori-
zontal and well defined throughout its whole length; the pleural
lobe is convex, cushion-like, ovate, and the protopleurite is not fused
with the adjacent part of tergum. Both thorax and abdomen have
small chitinizations, indicating the attachment of muscles, but have
no setiferous tubercles or spines. The hypopharyngeal bridge is
strongly chitinized with a cavity in each end, into which the molar-
shaped interior base of the mandible fits; the apex of the mandible is
single, and the retinaculum is thin-walled with a single-pointed tip.



¥0.2171. SYNOPSIS OF THE COCCINELLID LARVAE—BOVING. 631

Group II (Genus MICROWEISEA).
Plates 120 and 121, figs. 22 @, b.

The group contains only the one genus Microweisea. Three species
are present in the collections of United States National Museum, viz:
Microweisa misella LeConte (N. Amer.), Microweisea coccidivora
Ashmead (N. Amer.) and Microweisca ovalis LeConte (=felschei
Weise) (Florida).

The body is depressed, fusiform, greatest width on metathorax;
prothorax oblong-oval, about twice as broad as long; mesothorax and
metathorax also oblong-oval, only slightly broader and longer than
prothorax; the abdominal segments subrectangular, laterally rounded,
relatively broader and shorter than the thoracic segments; the ninth
abdominal segment conical, much narrower than the eighth, half as
broad as long. The folds and areas of mesothorax and metathorax
and of the abdomen are similar to those found in the Hyperaspini,
with which group Microweisea also agrees in shape and nature of the
spiracle-bearing areas of mesothorax and metathorax and in the
transverse-oval dorsal outline of these segments as well as in the shape
and position of the thoracic pleural areas below a well defined, hori-
zontal tergopleural suture. A pair of longitudinal dark chitinizations
is found on the tergum of the prothorax and is indicated on the tergum
of mesothorax and metathorax; a ring-shaped dark chitinization sur-
rounds the eighth, and a similar chitinization the ninth abdominal
segment; the rest of the body is soft skinned, without setae-bearing
tubercles orsclerites. The head (fig. 22 a, pi. 121) is quite different from
that of any other Coccinellid larva. It is elongate with a compara-
tively narrow spear-like frons, which on its inner side has a long, thin,
dark chitinized rod-like thickening along the median line. The hypo-
pharyngeal bridge and the mandibles (fig. 17, pl. 120) have the same
general shape as in the preceding group, and the apex of the mandible
is single-pointed as in this group, but the retinaculum is absent in all
three species examined, a condition which the writer has not observed
in any other Coccinellid larva. The claws are unusually slender,
rather straight, pointed and about four times longer than the width
of the base. Microweisea is undoubtedly close to the Hyperaspini
and also shows affinity to the Scymnini, but it constitutes a sharply
defined, distinct type.

Group III (SCYMNINI).

Plates 120 and 121, figs. 23, 24, 25a, b, and 26.

The following genera and species, included in this group, have been
studied: Stethorus punctum LeConte (N. Amer.), Stethorus utilis Horn
(Florida), Seymnus cervicalis Mulsant (Texas), Seymnus coniferarum
Crotch (Arizona), Cephaloscymnus (%), sp. (Arizona) and Cryptolaemus
montrouziers Mulsant (California).
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The form of the body varies much; in some species, as Scymnus
coniferarum, it is elongate fusiform with prothorax obovate, more
than twice as long as broad, and, with the ninth segment conical,
twice as long as broad, much narrower than the eighth segment; in
other species, as Scymnus cervicalis, the form is rather broad with
the segments of about the same size and only slightly tapering pos-
teriorly, the prothorax is trapezoidal, anteriorly broadest, laterally
rounded, about twice as broad as long, and the ninth segment is
semicircular, about twice as broad as long, and not much narrower
than the eighth segment; still in other species, as Cephaloscymnus (1),
the general shape is the same as in Seymnus cervicalis, but all seg-
ments have laterally peculiar large prolongations. Theoutlineof meso-
thorax and metathorax of the group is that typical for the majority
of the Coccinellid larvae; it is trapezoidal, broadest in front, and
differs from the transversal-oval dorsal outline, characteristic of the
foregoing groups and still characteristic of the abdominal segments
of the present and the subsequent group. This trapezoidal form is
mainly due to the following development of the mesothoracic and
metathoracic pleural areas (fig. 13, pl. 120). Asmentioned previously
(page 629), the mesothoracic and metathoracic spiracles move down
into the protopleurite; and this area fuses more or less closely with
the adjacent part of the tergum and also with the deuteropleurite
into a subtriangular region, thus giving the impression as if the an-
terior portion of the spiracle bearing tergal area had been enlarged
and dropped downward to the sternopleural suture. There it
touches and is more or less confluent with the upper edge of the
elongate, triangular, swollen, presternal area (prst, fig. 3, pl. 118) which
points downward to and normally touches the unpaired ventral
notch. The spiracle-bearing extension does not carry any setiferous
tubercle or spine. By the development of this anterior pleurite the
rest of pleurum is forced backward, and fused into the swollen, sub-
triangular region, which extends upward from the sternopleural
suture in its entire length to the terminus of the tergopleural suture.
On the thoracic segments a pair of longitudinal chitinizations occur on
the terga,and,on the abdominal segments a small setae-bearing tuber-
cle is developed on the scutal area, on the spiracular area just below
the small parascutal area, on the pleural lobe, and on some of the ster-
nal areas. In Cephaloscymmnus (?),deviating in many ways, the pleural
lobe is extraordinarily developed into a broad horizontally flattened,
setae-bearing process (fig. 24, pl. 121); similar structures have been
described in other Scymnini. The hypopharyngeal bridge is strong;
the mandible has a molar-like base and the apex of the mandible is
single in all the genera and species represented in the United States
National Museum, except Oryptolaemus montrouzieri, in which form
the apex is divided into two teeth; in the literature, however, several
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other species of Scymnid larvae have been described with a bifurcate
mandibular apex; the retinaculum is always thin-walled and has a
single-pointed tip.

The Scymnini are difficult to define and place as a group. Based
on the few characters used in the present paper, a form as Crypto-
laemus, for instance, with its bifurcate mandibular apex should logi-
cally be included in the following group, the Coccinellini, but the gen-
eral habitus of the larva is very different from that of the Coccinellini
and agrees well with that typical for many Scymnini. It seems ad-
visable for the present to include all the genera mentioned as Scymning .

in this one group.
Group IV (NOVIINI).

Plates 120 and 121, fig. 27.

This group contains but the one genus Novius upon which Gangl-
bauer ! has based his tribe the Noviini.

The only species represented in the National Museum is Nowvius
cardinalis Mulsant.

The dorsal outline of the body is ovoid with its maximum width at
the third abdominal segment. Prothorax is trapezoidal, about half
as broad as long, anteriorly and laterally broadly rounded; the ninth
abdominal segment is nearly semicircular, half as long as broad,
anteriorly somewhat narrower than the eighth abdominal segment,
posteriorly without any serration or crenation. The thoracic spira-
cles are placed in the protopleurite, and the shape of the pleural areas
is as in the foregoing group, but the Noviing differ from the Scymnini
by having a setiferous tubercle developed in the subtriangular ex-
tension from tergum. Prothorax has on each side of the middle line
two longitudinal chitinous patches; on mesothorax and metathorax
is & small setae-bearing tubercle on each scutal area, close to a large
chitinization in the alar area (see page 626).

Small chitinizations with a few setae occur on each of the scutal
areas of the abdominal segments and still smaller chitinizations are
found on the abdominal spiracular areas. Well developed setae-
bearing tubercles are present on the pleural lobes of all segments.
The areas below the sternopleural suture exhibit no special structures.
The hypopharyngeal bridge is strong, the interior portion of the base
of the mandible is molar-shaped, the tip of the mandible single-
pointed; retinaculum is simple and thin-walled.

Group V (REYZOBIINI).
Plates 120 and 121, figs. 32a, b,

The two following genera and species, included in this group, have
been examined: Rhyzobius ventralis Erichson (California) and Lin-
dorus lophantae Blaisdell (California).

1 Die Kifer von Mitteleuropa, vol. 3, pt. 2, p. 977.
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The general form of the body as in the Noviini,; the prothorax and
ninth abdominal segment are crenated; setae-bearing processes from
the pleural lobe are developed as in Cephaloscymnus (%), but charac-
teristic for the group is the possession of setae-bearing processes, also
from the lateral margins of the tergum of the segments. The meso-
thoracic and metathoracic spiracles are placed in the protopleurite,
and the protopleurite of these segments is incorporated in a subtri-
angular extension from tergum, as in the Scymnini and Noviini; the
protopleural portion of the extension is clearly separated from the
tergal part by the well-defined tergopleural suture. A setae-bearing
tubercle is found on this extension as in the Noviini. The hypo-
pharyngeal bridge is strong, the interior portion of the mandibular
basis is molar-shaped; the tip of the mandible is bifurcate; retina-
culum simple and thin-walled.

Group VI (COCCINELLINI).
Plates 120 and 121, figs. 28, 29.

The following genera and species of this group have been studied:
Micraspis 12-punctata Linnaeus (Denmark); Anisosticta 19-punciate
Say (Denmark); Megilla fuscilabris Mulsant (= M. maculate Degeer
(N. Amer.)), Hippodamia convergens Guérin (N. Amer.), Hippodamia
ambigua LeConte (California), Hippodamia glacialis Fabricius (N.
Amer.), Hippodamia 13-punctata Linnaeus (N. Amer., Denmark);
Adalia bipunctate Linnaeus (Washington, D. C.), Coccinella 7-punctata
Linnaeus(Denmark, Hungaria), Coceinella repanda Thunberg (Hawaii) ;
Coccinetla variabilis Tiliger (Denmark); Coccinella oculata Fabricius
(N. Amer.); Coccinella 9-notata Herbst. (N. Amer.) ; Coccinella sanguinea
Linnaeus (Cuba, Florida); Harmonia picta Randall (N. Amer.);
Neda marginate Linnaeus (Mexico, N. Amer.); Cycloneda abdomi-
nalis Say (%) (Mexico, N. Amer.); Anatis 15-punctate Olivier (N.
Amer.); Synonycha grandis Thunberg (Java).

The body is fusiform, in most genera with the greatest width at
metathorax; the sides of the abdomen are straight and the segments
diminish gradually posteriorly; the outline of prothorax varies from
nearly trapezoidal, about twice as wide as long, with the largest width
posteriorly, to approximately crescent shaped. The ninth abdominal
segment is somewhat conical, hall as broad as long, or longer, con-
siderably narrower than the eighth segment, laterally unarmed, never
serrated or crenated as in many preceding forms and never darkly
chitinized as in Microweisea. The mesothoracic and metathoracic
spiracles are situated in the large protopleurite. This is subtriangular
blunt, downwards directed, in some genera not limited dorsally by any
distinet tergopleural suture, in other genera with a distinet suture. A
setiferous tubercle is never developed in the spiracle-bearing region
as is the case in the Noviini and Rhyzobiini. The rest of pleurum has
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the triangular shape typical of the majority of the Coccinellid larvae.
In most of the genera sclerites are developed in prothorax, and, when
present, the sclerites of scutum and the marginal area of tergum are
fused together; they are flat, covered with setae or developed into
setiferous spines. On mesothorax and metathorax a rather small
flat or spinose scutal sclerite is more or less confluent with a large, flat
or spinose sclerite in the alar area just below the parascutum. The
triangular pleural lobe, the hypopleural area and the ensternum have
only small chitinizations. The abdominal segments have a setiferous
flat or tubercle-shaped or spinose sclerite on the scutal area, another
similar one on the spiracular area and a third on the pleural lobe; the
surface of the hypopleural area, the parasternum and the eusternal
area 1s normally only slightly chitinous. The hypopharyngeal bridge is
strong, the inner portion of the basis of the mandible is molar-shaped,
the apex of the mandible is bifurcate; in Synonycha grandis, however,
the tip of each of the principal teeth is divided into two teeth, a large
distal and a smaller proximal one. The retinaculum is developed as a
straight, single, strongly chitinous tooth.

Group VII (PSYLLOBORINI).

Plates 120 and 121, fig. 30.

The tribe Psylloborini has been established by T. L. Casey on the
genera Psyllobora, Thea, Halyzia, and Neohalyzia. The tribe is repre-
sented in the United States National Museum by larvae of the follow-
ing species: Psyllobora parvinotata Casey (Cuba, Florida), Psyllobora
vigintimaculata Say (N. Amer.), and Thea 22-punctate Linnaeus
(Denmark).

In the general shape of the body and its parts, in the development
of the mesothoracic and metathoracic spiracle-bearing protopleurite
into a triangular extension from the tergum, in the character, pres-
ence and distribution of sclerites or setiferous tubercles this group is
closely connected with the less specialized genera of the Coccinellins.
The body is soft-skinned; on each side of the tergum of prothorax one
(Psyllobora) or two (Thea) setae-bearing sclerites; setae-bearing
tubercles are found in mesothorax and metathorax in the scutum, the
alar area and the pleural lobe; setae-bearing tubercles are also found
in the same areas on the abdominal segments. The ventral areas be-
low the sternopleural suture have small tubercles on the hypopleural
parasternal and eusternal areas. The hypopharyngeal bridge and
interior base of the mandible as in the Coccinellini, but the rest of the
mandible differs from that of all the other Coccinellini in having the
apex produced into five teeth and the thin-walled retinaculum into
five teeth (Psyllobora) or several small rounded elevations (Thea).
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Group VIII (EPILACENINI).

Plate 120 and plate 121, figs. 31q, b.

The following genera and species of this group are represented in
the United States National Museum: Epilachna corrupta Mulsant
(Mexico, Colorado, Panama), Epilachna borealis Fabricius (N. Amer.),
Lasia globosa Schneider (Denmark) and Cynegetis impunctata Lin-
naeus (Denmark).

This group is allied to the Coccinellint, having like this tribe an
unarmed spiracle-bearing extension from the terga of mesothorax and
metathorax. The protopleural portion of the extension is sharply
defined by the tergo-pleural and the sterno-pleural sutures, which
separates the portion respectively from the alar area and the pre-
sternum. The development of long, more or less conspicuously
branched spines on all the segments is a specialization, which is only
indicated in the Coccinellini; on the ventral areas small tubercles are
present in the same distribution, number and development, as in the
Coceinellini. In the form of the hypopharyngeal bridge and of the
mandibles, this group, however, occupies as already mentioned (page
628) an isolated position among all Coccinellid larvae. It is note-
worthy that the anterior portion of the head and the development of
antennae and palpi also exhibit special characters; finally an epi-
cranial suture is present, a character, which, outside this group, only
occurs in the three closely related genera, Chilocorus, Egius, and Orcus.

The dorsal side of the prothorax is well chitinized and has on each
side two large spines with an intervening small spine; in Cynegetis
a small spine is developed from the small prothoracic pleural lobe.
The scutal areas of thorax and abdomen, the alar areas of mesothorax
and metathorax as well as the corresponding spiracular areas of the
abdominal segments and the pleural lobes of both the thoracic and
the abdominal segments all carry a flat, thick sclerite with a long
setiferous spine. The first abdominal spiracle is placed much more
dorsally than on the other abdominal segments. This is especially
so in Cynegetis. The hypopharyngeal bridge is lamelliform, slightly
chitinized, in Epilachna with only a dark chitinous line along the pos-
terior margin (fig. 16, pl. 120), and in Oynegetis even without that mar-
ginal thickening; there are no hard-walled lateral cavities in the
bridge, and the grinding and squeezing mechanism, which is found in
all the carnivorous Coccinellid larvae, is therefore totally lacking in
the larvae of this herbivorous tribe. The mandible (fig. 21, pl. 120) is
strongly chitinized at the base; it is not so broad as in the other
groups and it has no molar-shaped portion. The retinaculum is not
present in its normal place; as it, however, is strongly developed in
the allied group Coccinellini, it is possible that it really is represented
by the lower teeth of the unusually multidentate apex of the mandible.



y0. 2171,  SYNOPSIS OF THE CGCCINELLID LARVAE—BOVING. 637

These teeth are of different length and in some of the species the
larger ones are serrated. The inner margin of the mandible below
the teeth is convex and comparatively long, one-half to two-thirds of
the whole length of the mandible.

Group IX (CHILOCORINI).

Plate 120 and plate 121, figs. 33a, b; 34; 35a, b.

Of this group the following genera and species have been examined:
Curinus coeruleus Mulsant (Guatemala), Azion, sp. (Arizona), Eroch-
omus cubensis Dimmock (Cuba); Egius platycephalus Mulsant (Cuba),
Orcus australasiae Boisduval (Australia), Chilocorus bivulnerus Mul-
sant (N. Amer.), Chilocorus renipustulatus Scriba (Denmark), Chilo-
corus cacti Linnaeus (Mexico, Arizona).

The group Chilocorini represents, as stated above, the final stage in
the evolution of the normal, carnivorous Coccinellid larva; they
belong to the subovate type, which includes the broader forms of the
Seymning larvae, the Noviini and the Rhyzobiini, rather than to the
fusiform type, which includes the elongate forms of the Seymnini
larvae, the Coccinellini and the Psylloborini. The maximum width
is at metathorax, but this segment is only slightly wider than pro-
thorax and mesothorax and the first three abdominal segments; the
other abdominal segments narrow gradually to the ninth abdominal
segment; this segment is about twice as broad as long, anteriorly not
much narrower than the posterior edge of the eighth segment, broadly
rounded posteriorly with an unserrated margin. The areas of the
whole body carry spines of varying length. The pleurum is developed
as In the foregoing groups; on mesothorax and metathorax with a
spiracle-bearing, subtriangular protopleurite and with the opposite
subtriangular region large. The protopleurite is separated from the
tergum by a distinet tergo-pleural suture, but is confluent with pre-
sternum. On mesothorax the protopleurite carries a large setiferous
spine; on metathorax it also bears a spine, but this differs consider-
ably in the different species; it is for example rudimentary in Chilo-
corus renipustulatus, half as long and thick as the corresponding spine
of mesothorax in Chilocorus cacti and bivulnerus, and it is as long and
thick as the spine of mesothorax in Exochomus cubensis.

The alararea carries according to the genus one, two, or three spines.!
A well-developed setiferous spine is always present on the larger sub-
triangular area behind the protopleurites of mesothorax and meta-
thorax, while the arrangement of the other spines on thorax varies as
described below. On the abdominal segments, except in some genera
on several of the posterior abdominal segments, the scutal, the spirac-
ular areas and the pleural lobe are armed with a well developed spine;
no spines on the areas below the sternopleural sutures. The hypo-

11In reality a single spine with one or two large branches coming out from the base of the spine,
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pharyngeal bridge is strongly chitinized; the inner portion of the base
of the mandible is molar-shaped; the retinaculum is present, in some
genera well chitinized, in others delicate and simple. The apex of the
mandible varies within the tribe. It is simple in Curinus, Azion, and
Exochomus, but bifurcate in Egius, Orcus, and Chilocorus. This
development of the mandible may indicate a division of the tribes into
two natural groups, and other characters support the same view.

In the first group no epicranial suture is present, the posterior angle
of the frons reaching the occiput; no medio-posterior spine on each
side of the tergum of prothorax; one to four marginal spines; no
scutal spine or only a rudiment of it on mesothorax and metathorax

In the second group a very conspicuous epicranial suture is present
(fig. 35a, pl. 121); one rather short medio-posterior spine on each side
of the tergum of prothorax; four or more marginal spines; a scutal
spine is always developed on mesothorax and metathorax.
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Schénh. Ann. Soc. Ent. France, ser. 2, vol. 7, pp. 452-454, pl. 14, fig. 3.
Coquitterr, D. W.—The Australian Lady-Bird. Ins. Life, vol. 1, p. 737.
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1889. CoquitLert, D. W.—The Imported Australian Lady-Bird (Vedalia cardinalis).
Ins. Life, vol. 2, pp. 70-74, 2 figs.

1892. —————Report on the Scale-Insects of California. U. 8. Dept. Agr. Div,
Ent., Bull. 26, pp. 13-35.

1893, ———The Australian Enemies of the Red and Black Scales. Ins. Life,
vol. 5, pp. 41-43.

1893. ———Report on Some of the beneficial and Injurious Insects of Cali-

fornia. U. 8. Dept. Agr. Ent., Bull. vol. 30, pp. 9-33.

18834, Curring, H. A.—Insects. 8th Rept. Vermont Agr. Rept., pp. 247-277.

1893. Davis, G. C.—Celery Insects. Bull. 102, Agr. Exp. Sta. Mich., p. 18, fig. 9.

1775. DEGEER, C.—Mém. pour servir 4 1'Histoire des Insectes, vol. 5, Stockholm,
Mem. 7, 16 pls.

1906. DEVENTER, W. van.—Hanboek ten dienste van de Suikerriet-Cultuur en de
Rietsinker-Fabricage op Java., Amsterdam.

1889. Dewirz, H.—Eigenthitige Schwimmbewegung der Blutkérperchen der Glieder-
thiere. Zool. Anz., vol. 12, pp. 457-64.

1884. Dmumock, GEorcE W.—Coleoptera. Standard Nat. Hist., vol. 3, p. 312.

1906. —————— —Algunas Coccinellidae de Cuba.! Primer Informe An. Est. Centr.
Agron. Cuba, pp. 287-392.

1862. D5BNER.—Beitriige zur Entwickelungsgeschichte einiger Coleopteren. Berl.
Ent. Zeitschr., vol. 6, pp. 64-68.

1890. DurrEY, J. C.—Transformations of a Carabid (Plochionus timidus) and Observa-
tions on a Coccinellid Enemy of the Red Spider. Trans. Acad. Sci. St. Louis,
vol. 5, No. 3, pp. 53342, pls. 10, 11.

1886. Ducrs, Euve.—Métamorphoses de Quelques Coléoptéres Mexicains. Anm.
Soc. Ent. Belg., vol. 30, pp. 27-42, pl. 3.

1907. Eruiotr, E. A. and Moxrcey, C.—On the Hymenopterous Parasites of Coleop-
tera. Tranms. Ent. Soc. Lond., pp. 7-75.

1841-52. Ericason, W. F.—Zur systematischen Kenntniss d. Insektenlarven. Ar-
chiv f. Naturg., vols. 7-13.

1898-1903. Everrs, T. E.—Coleoptera Neerlandica. Two volumes and supplement.

1915. Feut, E. P.—29th Rept. State Entomologist, 1913. Bull. 175, N. Y. Sta. Mus.,
257 pp.

1915. Fing, D. E.—The Egg-Plant Lace-Bug. TU. S. Dept. Agr. Bull. 239, 7 pp.

1856. FircH, A. F.—Insects Infesting Fruit Trees. 1st Rept. Nox. Ins. N. Y., pp.
98-100.

1857. —————.—Insects Infesting Forest Trees. 2nd Rept. Nox. Ins. N. Y., pp.
259-62.

1865, ——————.——6th Rept. Nox. Ins. N. Y., pp. 100-112.

1888. FLETCHEL., JAMES.—Report of the Entomologist and Botanist. Rept. Exp.
Farms, Ottawa, 1887, pp. 8-57.

1906. Forsou, J. W.—Entomology with Special Reference to its Biological and Eco-
nomic Aspects. Phila.

1883. ForBEs, S. A.—The Food Relations of the Carabidae and Coccinellidae. Ill.
Sta. Lab. Nat. Hist. Bull., vol. 6, pp. 35-64.

1868. FRAUENFELD, GEorRG RITTER voN—Zoologische Miscellen. Verh. Zool.-bot.
Ges. Wien, pp. 147-166.

1883. FrencH, G. H.—Preparatory Stages of Epilachna borealis. Can. Ent., vol. 15,
pp. 189-191.

1730. FriscH, Jor. LEoNHARD.-——Von runden Blat- oder Marien Kefer der zweyten
Grosse mit zwey Fliigel-Puncten Insecten, pt. 9, No. 16, pp. 33-34, fig. 1.

1 In the library of the United States National Museum in Washington is a typewritien copy of the
original English manuseript from which the Spanish translation was made.
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1895.

1902.

1899.

Froaeatr, Warrzr, W.—Life Histories of Australian Coleoptera. Proc. Linn.
Boc. N. 8. Wales, vol. 10, pp. 325-336.
—Australian Ladybird Beetles. Agric. Gaz. N. S. Wales, Miscell.
Pub. No. 592.
GANGLBAUER, L.—Die Kifer von Mitteleuropa., vol. 3, pt. 2, pp. 941-1023,

1868-76. GeMMINGER, M. and HaroLp, B. pe—Catalogus Coleopterorum.

1827.
1762.
1897.
1892.
1898.
1907.
1913.

1787.

1855.
1700.

GeNE.—Sugli Insetti piu noeivi alla Agricultura.
GEeorrroY, EmteNNE Lours.—Coccinella. Hist. Insectes, vol. 1, pp. 318-335.
G1arp, ALFrED.—Sur les Métamorphoses d' Hyperaspis concolor Suffrian. Bull.
Soc. Ent. France, p. 262.
GiLLeTTE, C. P.—Observations upon Injurious Insects. Colo. Exp. Sta. Bull.,
No. 19.
.—Colorado’s Worst Insect Pests and Their Remedies. Colo. Agr.
Exp. Sta., Bull. 47, p. 41, fig. 40.
Grraurtr, A. A.—Biological Notes on Megilla maculata de Geer. Journ. N. Y.
Ent. Soc., vol. 55, 193-197.
.—Fragments of N. American Insects. IV. Ent. News, vol. 24,
pp. 195-97.
GreicEEN, W. F.—Versuch einer Geschichte der Blattliuse und Blattlaus-
fresser der Ulmenbaumes.
Grover, TownsEND.—Insects. Rept. Comm. Pat., Agr. Rept., p. 113.
GozepArT, JEaAN.—Métamorphoses Naturelles ou Histoire Insects. Vol. 2, p. 67,
Exp. 18; Exp. 15; Exp. 10 (Amsterdam).

1887-99. Gormawm, H. 8.—Biologia Centrali-Americana, Ins. Col. VII,

1913.

1914.

1899.

1862.
1883.

1862.

1869.
1851.

1852.
1853.
1857.
1858.
1848.
1793.

1864.

1907.

Granp1, G.—Studi sui Coccinellidi. Boll. Lab. Zool. Portici, vol. 7, pp. 267-
302, 27 figs.
.—Descrizione di un nuovo Coccinellide africano. Boll. Lab. Zool.
Portici, pp. 165-178, 8 figs.
Hacker, P. LEoroLp.—Biologisches iiber Coccinelliden. Ill. Zeitschr. Ent.,
vol. 4, pp. 9; 60; 75; 90; 137-138; 169.
Hagexn, H. A.—Bibliotheca Entomologica. Leipzig.
HarrinaroN, W. H.—Chrysomelidae—T.eaf-Eaters. Rept. Ent. Soc. Ont.,
1882, p. 53.
Harris, T. W.—A Treatise on Some of the Insects Injurious to Vegetation.
P. 246, figs. 93, 94.
.—Entomological Correspondence, p. 76.
Hercer, ErNst.—Beitrige zur Naturgeschichte der Insecten. Sitzungsber.
kais. d. Wiss., Wien, vol. 7, pp. 203-17.
.—Beitriige zur Naturgeschichte der Insecten. Sitzungsber. kais,
Akad. d. Wiss., Wien, vol. 9, pts. 1-5, pp. 263-86, pls. 26-30.
—————DBeitrige zur Naturgeschichte der Insecten. Sitzungsber. kais,
Alkad. Wiss., Wien, vol. 10, pp. 460-81, 6 pls.
.—Beitrige zur Naturgeschichte der Insecten. Sitzungsber. kais.
Akad. Wiss. Wien, vol. 24, pp. 315-334, 6 pls.
.—Beitréige zur Naturgeschichte der Insecten. Sitzungsber. kais.
Akad. Wiss, Wien, vol. 29, pp. 100-119, 6 pls.
HEeraeR, G.—Beitrige zur Naturgeschichte der Kerfe. Isis von Oken, pt. 12,
pp. 969-1002.
Heeser, J. F. W.——Coccinellen. Kifer, vol. 5, pp. 255-256, pl. N, figs. 6-9.
HEeyDEN, L. voN.—Nachtrag zum Beitrag der Coleopterenfauna des Oberen-
gadins, insbesondere der Umgegend von St. Moritz. Jahresb. Naturf. Ges.
Graubiindens. Chur (new ser.), vol. 9, pp. 1-16.
Hourz, MarTiN.—Uber Adalia bipunctata L. typ. und deren Varietiit sexpus-
tulata L. Ent. Woch., 24 Jahrg., pp. 181-182.

86399°—Proc.N.M.vol.51—16——41
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1900. HowArD, L. O.—Beneficial Work of Hyperaspis signata. U.S. Dept. Agr,,
Div. Ent. Bull. 26 (new ser.), pp. 17-18, fig. L.

1896. ————, and Magrzarr, C. L.—The San José Scale. U. 8. Dept. Agr., Div.
Ent. Bull. 3.

1888, ————, and RiLEY, C. V.—See Riley and Howard.

1885. HusBArD, H. G.—Insects Affecting the Orange. U. S. Dept. Agr., Wash.

1899. — ——.—On Thalassa montezumae Muls. (Family Coccinellidae). Proc.

Ent. Soc. Wash., vol. 4, p. 297, fig. 18.

1841-2. HuUBER, PIERRE.—Mémoire pour servir 4 I’Histoire de la Coccinelle de la
Saponaire. Mem. Soc. Phys. Geneve, vol. 9, pp. 363-377, pl., 6 figs.

1914. Teresias, F.—Insectos contra insectos, as Coccinellidas. Rev. Mus. Paul.,
vol. 9, pp. 357-62.

1915. InsEcT Notes.—Month. Bull. Sta. Comm. Hort. Sacramento, Cal., vol. 4,
pp. 285-86.

1864-1913. Insecta.—Zool. Record, London.

1907. Jomnson, RosweLL H.—Economic Notes on Aphids and Coccinellids. Ent.
News, vol. 18, pp. 171-174.

1895. Jupeic, J. F., and Nirscae, H.—Lehibuch der Mitteleuropéischen Forstin-
sektenkunde. Wien.

1841. Junksg, F. C.—Epilachna chrysomelina. Stett. Ent. Zeitg., vol. 2, pp. 2-5.

1867. KawaLrt, J. H.—(Coccin. 24-punctata). Stett. Ent. Zeitg., p. 123.

1905. Krrroge, V. L.—American Insects, p. 287, fig. 398.

1913. Kieing, R.—Das Ei von Propylaea 14-punctata L. Intern. Ent. Zeitachr., vol.
6, pp- 330-331, 5 figs.

1890. KoxBELE, ALBERT.—Report of the Fluted Scale of the Orange and its Natural
Enemies in Australia. U. 8. Dept. Agr., Bull. 21. Div. Ent.

1894. KoLsE, W.—Beitrige zur Larvenkenntniss Schlesischer Kafer. Zeitschr.
Ent. Breslau, vol. 19, pp. 11-16.

1895. ——— . —Beitriige zur Larvenkenntniss schleschischer Kifer. Zeitschr.
Ent. Breslau, vol. 20, pp. 1-8. :

1837. KorLar, V.—Naturgeschichte der Schidlichen Insecten in Bezug aui Land-
wirtschaft und Forstkultur.

1852, —  ——— ~—Notes on Epilachna globosa IIl. Verh. Zool.-Bot. Ges. Wien.,
vol. 2, pp. 24-25.

1835. L.aMARCE, J. B. P. A. pE.—Histoire Naturelle des Animaux Sans Vertebres.
Paris, vol. 4, p. 479.

1904. Lawmpa, SvEN.—N3gra of vara for Tridgirden Nyttigaste Insekter. Ent.
Tidskr., Stockholm, vol. 25, pp. 209-216, 1 pl.

1804. LATREILLE, PIERRE.—Coléoptéres. Hist. Nat. Crust. Ins., vol. 12, p. 46.

1874. LE Banrox, Wu.—4th Rept. Noxious Ins. Il p. 184.

1887. Lemoing, V.—Note on larva of Scymnussp. Bull. Soc. Ent. France, pp. IV-V.

1853. LeTzNER, K.—Beitrige zur Verwandlungs-Geschichte einiger Kifer. Denkschr.
Schlesisch. Gesellsch. pp. 205-219.

—Larve und Puppe der Coccinella mutabilis Scrib, Jahres-Bericht
Schlesisch. Ges. viterl. Kultur, pp. 108-09.

1857-8. ————— —Beitriige zur Verwandlungsgeschichte der Coccinellen. Zeitschr.
i. Ent., vol. 11, pp. 3-24, 1 pl.

1866 (67). ————.—Uber Coccinella (Adalia) undecimnotata Schneid. und ihre
Stande. Jahresb. Abh. Schles. Ges., vol. 44, pp. 161-170.

1893. LEWwcock, G. A.—Note on Coccinella ocellata L. The Entomologist, vol. 26,
p- 249.

1885, LINTNER, J. A.—2d Rept. Sta. Ent. N. Y. p. 186, figs. 50-53.

1888, ————— —4th Rept. of the Injurious and Other Insects of New York, pp.
80-83, fig. 34.

1856.
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1891. LiNTNER, J. A.—T7th Rept. on Injurious and Other Insects. N. Y., p. 811.

1911. Manw, Wu. M.—On Some Northwestern Ants and Their Guests. Psyche, pp.
102-109, 1 fig.

1897. MarraTT, C. L.—Insect Control in California. Yearbook U. 8. Dept. Agr.,
1896, pp. 217-235, figs. 51, 52.

1902, —————— —Predatory Insects Which Affect the Usefulness of Scale-Feeding
Coccinellidae. U. S. Dept. Agr. Div. Ent., Bull. 37, pp. 84-90.
1896, ———— and Howarp, L. O.—See Howard and Marlatt.

1910. MarTeLLI, G.—Sulla micofagia del Coccinellide Thea vigintiduo-punctata L.
Boll. Lab. Zool. Portici, vol. 4, pp. 292-94, 1 fig.

1914-156. ———— —Notizie su due Coccinellidi micofagi. Boll. Lab. Zool. Por-
tici, vol. 9, pp. 151-60. )

1907. Mzier, ALerT.—Uber die Nitzlichkeit von Coccinella 7-punctata. Soc. Ent.
Zurich, vol. 22, pp. 75-76.

1893-94. Me1xERT, FR.—Fortegnelse over Zoalogisk Museums Billelarver. Ent. Medd.,
Copenhagen, vol. 4, pp. 310-314.

1906. Mr1ssNER, O1T0.—Die Aufenthaltsorte der Coccinelliden. Ent. Zeitschr.,

p. 187-88.

1907. —— —FEin Beitrig zur Biologie von Coceinells 14-punctata L. Ent. Woch.,
vol. 24, p. 112,

1907. ————— —Beobachtungen ilber Regeneration bei Insekten. Ent. Woch.,
vol. 24, pp. 208-09. Leipzig.

1997. ~——————— —Ex-ovo-Zucht von Coccinellidenlarven. Ent. Blitt., vol. 3, p. 88.

1907, ————— —XKannibalismusbei Coccinelliden. Wien Ent. Zeit., vol. 26, p. 322

1909. ————— —Lebensgeschichte des zweipunkts, Adalia bipunctata L. Ent.

Blitt., vol. 6, p. 228-30.
1909. —————.-—Die Relative Hiufigkeit der Varietiiten von Adalia bipunctata L,

in Potsdam (1908) und an einigen Anderen Orten, nebst Biologischen Bemer-
kungen. Zeitschr. Wiss. Insektbiol., vol. 5, pp. 231-42.

1905. MsoBERG, E.—Biologiska och morfologiska studier ofver Firéns insektfauna.
Arkiv. Zool,, I1, No. 17.

1907. MorieY, C. and Erurort, E. A.—See Elliott and Morley.

1906. Mutr, F.-—Notes on Some Fijian Insects. Hawaiian Sugar P1. Assoc, Exp. Sta.
Div. Ent. Bull. 11, pp. 1-11.

1912. MULLER, G. W.—Der Enddarm einiger Insectenlarven als Bewegungsorgan.
Zool. Jarhb. Jena, Suppl. 15, pt. 3, pp. 219-40.

1846. MursanT, E.—Coléoptéres de France. Securipalpes.

1860. —————— —Note sur UHarmonia (Coccinella) lyncea. Ann. Soc. Linn.
Lyon. New ser. vol. 7, pp. 165-66.

1913. Ocrosiv, A —Contribution 4 la biologie des Coccinelles, Rev. Russ. Ent.,
vol. 13, pp. 27-43, 10 figs.

1891. Orirrr, A. 5.—Habits of Coccinellidae in Australia. Agr. Gaz. N. S. Wales.
vol. 1, pp. 63-66, pl. 9.

1891, —————.—The Leai-Eating Lady-Bird. Agric. Gaz. N. 8. Wales, vol, 1,
Pp. 281-283.

1887. OrMEROD, ELEANOR A.—Notes on the Australian Bug (Icerya purchasi) in
South Africa, p. 31. London.

1862. OstEN-SACKEN, R.—Description of Some Larvae of North American Coleop-
tera. Proc. Ent. Soc. Phila., vol. 1, pp. 105-130.

1873. Packarp, A. S.—Injurious and Beneficial Insects. Amer. Nat., vol. 7, pp.
524-48, fig. 151.

1880, —————— —Guide to the Study of Insects. Ed. 7, New York.

1911, Parmer, Miriam A.—Some Notes on Heredity in the Coccinellid genus Adalia
Mulsant. Ann. Ent. Soc. Amer., vol. 4, pp. 283-302, 4 pls.



644 PROCEEDINGS OF THE NATIONAL MUSEUM. vor. 51.

1914. PaLmMEeR, Miriam A.—Some Notes on Life History of Ladybeetles. Ann. Ent.
Soc. Amer., vol. 7, pp. 213-237, 2 pls.

1883. PrreanNDE, TH.—Food Habits of Megilla maculata. Amer. Nat., vol. 17, pp.
322-23.

1893. Perravup, J.—Note on Coccinella septempunctata L.  Bull. Soc. Ent. France,
p. cexxxviii.

1862. PEermis, Epouarp.—Histoire Des Insectes du Pin maritime Suppl. aux Colé-
optéres et Rectifications. Ann. Soc. Ent. France, ser. 4, vol. 2, pp. 173-243.

1838. Pmiuiper, R. A.—Ueber die Metamorphose der Coccinella globosa. Jahresber.
d. Ver. {. Naturk Cassel, vol. 2, p. 11.

1898. PinNEY, W. H.—Voracity of Hippodamia glacialis. U. 8. Dept. Agr. Ent.
Bull,, vol. 10 (new ser.), p. 99.

1902. Porra, AnT.—Ricerche sull’ apparatus di secrezione e sul secreto della Coc-
cinella 7-punctata. Anat. Anz., vol. 22, pp. 173-199, pl. 7.

1880. Purnawm, J. Duncan.—Biological and Other Notes on Coccidae. Proc, Daven-
port Acad. Nat. Sci., vol. 2, pp. 293-347.

1909. Purzeys, J.—Sur le Régime de la Larve de Coccinella hieroglyphicaL. Ann.
Soc. Ent. Belg., vol. 53, p. 95.

1907. QuaiNTaNcE, A. L.—The Aphides Affecting the Apple. U. 8. Dept. Agr.
Bur. Ent. Cir, 81, fig. 7.

1915, ——————.—The San José Scale and its Control. Farmers’ Bull. 650, U. 8.
Dept. Agr. Wash., 27 pp., 17 figs., 2 tablea.

1886. RaravoN, S. S.—Northern Lady-Bird, Epilachna borealis. Gard. Month and
Hort., vol. 28, pp. 372-73.

1839. RaTzEBURG, J. C. T.—Die Forst-Insekten, Berlin, pt. 1.

1737. REauMUR, R. A.—Histoire des vers Mangeurs de Pucerons. Mém. Hist. Insectes,
vol. 3, mém. XI, pl. 3, figs. 20-27.

1871. ReEep, E. B.—New Enemies of the Colorado Potato Beetle. Can. Ent., vol. 3,
pp- 163-70, fig. 35.

1809. REice, D.—Bemerkungen iiber die Lebensverhiltnisse der Coccinellen iiber-
haupt und der Coccinella hieroglyphica Fabr. (flexuosa) insbesondere. Magaz
d. Gesells. d. Naturf. Freunde zu Berlin, vol. 3, pp. 288-96.

1801. Reuss, I. D.—Repertorium Commentationum a Societatibus Litterariis Edi-
tarum, vol. 1. Gottingen.

1881-2. REy, C.—Note sur le Scymnus arcuatus Rossi. Ann. Soc. Linn. Lyon, pp.

131-33.

1883. — ———— —Enumeration d’Insectes Remarqués sous Les Feuilles Malades du
Tilleul. Ann. Soc. Linn. Lyon, pp. 440-442.

1886. ———.—Essai d’études sur certaines Larves de Coléoptéres. Ann. Soc.
Linn. Lyon, pp. 131-254.

1887,— — —— —Notes on Scymnus sp. Bull. Soc. Ent. France, p. Ixxiv.

1904. RiBaca, C.—Attivita del Novius cardinalis Muls contra I’ Icerya purchasi Mask.
in Italia Osservazioni sulla Biologia del Novius cardinalis. Riv. Patol. Veg.,
vol. 10, pp. 299-323.

1915. Ricmarpsox, C. H.—A Contribution to the Life-History of the Corn-Feeding
Syrphus Fly (Mesogramma polita Say). Journ. Econ. Ent., vol. 8, pp.

33842,

1869. RiLey, C. V.—Cherry Plant Lice and their Foes. Amer. Ent., vol. 2, p. 309,
fig. 139.

1869, ——————— —First Ann. Rept. Ins. of Missouri.

1872. ———— —4th Ann. Rept. Ins. Mo., pp. 17-18, fig. 4.

1872. ————— —5th Ann. Rept. Ins. Mo., p. 101, fig. —.

1878. —————— —Inseccts Injurious to the Grape Vine. 6th Rept. Ins. Mo., p. 30.

1878, ~—————. —6th Ann. Rept. Ins. Mo., p. 51.
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1880. RiLey, C. V.—The Cotton Worm. Bull. 3, U. 8. Ent. Comm., p. 35, fig. 12.

1885. ———~———Fourth Rept. U. 8. Ent. Commission, p. 96, fig. 15.

1888. ————— —A Lady-Bird Parasite. Ins. Life, vol. 1, pp. 101-04.

1889-90. —————— —TInjurious Insectsin New Mexico. Ins Life, vol. 2, pp. 113-114.

1893. ~————— —Note on the Life Habits of Megilla maculata. Proc. Ent. Soc.
Wash., vol. 2, pp. 168-169.

1893. ————— —Notes from California. Proc. Ent. Soc. Wash., vol. 3, pp. 250-54.

1894. ————— —The San José or Pernicious Scale. T. 8. Dept. Agr. Rept. Ent.,
1893, p. 220.

1888, —————— and Howarp, L. O.—An African Lady-Bird Introduced into New
Zealand. Ins. Life, vol. 1, p. 259.

1891. and ~—~—Some Icerya and Vedalia Notes. Ins. Life, vol.
3, pp. 439441, fig. 31.

1894. and .—The San José or Pernicious Scale. Ins. Life, vol.
6, p. 360.

1868-9. —————— and Waisn, B. D. See Walsh and Riley.

1907. Rivera, MaNueL J.—Desarrollo i Costumbres de Algunos Insectos de Chile.
Act. Soc. Cient. Chile, vol. 50, 55 pp.

1874. RocErs, R. V.—On Some of Our Common Insects. 15.—The Coccinellidae.
Can. Ent., vol. 6, pp. 81-85, figs. 9-15.

1749. Roser, A. J.—Der runde, hoch-rothe Marien-Kifer mit schwarzen Puncten.
Ins. Belust., vol. 2, cl. 3, p. 7, pl. 2, fig. 1.

1749. —————— —Der kleine schwarze Schildkiifer mit zween rothen Flecken. Ins.
Belust., vol. 2, cl. 3, p. 10, pl. 3.

1882. ROSENHAUER, W. G.—Kifer-Larven. Stett. Ent. Zeit., vol. 43, p. 166-170.

1907. Rosrrup, Sorte.—Vort Landbrugs Skadedyr. Copenhagen.

1858-9. RoueEr, Aua.—Catalogue des Insectes Coléopteres du Department de la Cote-
d’Or. Mem. Acad. Dijon, VII. Coccinellidae, p. 77-90.

1880. RUPPERTSBERGER, MaTHIAS.—Biologie der Kifer Europas.

1894. —————.—Die biologische Literatur iiber die Kifer Europa’s von 1880 an.

1906. 8436, KarL.—Der Siebenpunkt. (Coccinella septempunctata.) Prometheus,
vol. 17, pp. 489-92, fig. 391.

1863. SanBorN, Francis G.—Insects of Massachusetts which are Beneficial to Agricul-
ture. 10th Rept. Secr. Mass. Bd. Agr., 1862, pp. 124-185.

1905. SanpEers, J. G.—The Cottony Maple Scale. U. 8. Dept. Agr. Ent. Circular,
vol. 64, pp. 1-6, 4 figs.

1912. SanpersoN, E. D.—Insect Pests of Farm, Garden, and Orchards.

1883. SaunDERS, WM.—Insects Injurious to Fruit. Philadelphia.

1884, —————— —Insects Injurious to the White Pine. Rept. Ent. Soc. Ont. for
1883, pp. 52-59, figs. 24, 25.

1907. Scmavuruss, Camiuro.—Allgemeines von der Kifer, Uber die Lebensweise.
Calwer’s Kiferbuch, pp. 25-26.
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EXPLANATION OF PLATES.

[/ U Antennal ring

ebd..... Abdominal segment.

al....... Alar area

an...... Anterior cuneal notch.

apE. . ... Apex of the mandibles.

arst..... Armlike extension from eusternum.

bg....-. Repugnatorial gland.

bm...... Basal membrane of the mandible.

bro..... Hypopharyngeal bridge.

Covennnn Clypeus (== postlabrum Lyonet).

. ... Cardo

cez. . . . .Chitinization with which coxa articulates.

om. ... . -Articulating membrane between cardo and hypostoma.

cols..... Seta emitted from a collar-like prolongation of the basal cup.

cox. ... Coxa.
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ep-..... Epistoma.
eph..... Epipharynx.
er. . ....Epipharyngeal rod.

eust..... Eusternum.

er. ... Place where extensor muscle of mandible attaches.
ext ... Spiracle-bearing extension from tergum.

A Frons

feoeeeoo. Femur

Sloo. .. Filament at the apex of the second antennal joint.
Ao Place where flexor muscle of mandible attaches.
Jreeooo. Furcal notch.

I S Rudimentary galea.

7/ TN Gular region.

ho.oo.._. Hypostoma.

hr.o.. ... Hypopharyngeal rod.

htri_ . . .Triangular enlargement of hypostoma.

Ry ... Hypopharynx.

L S Stipes labii.

la....... Lacinia maxillaris.

bo..... Ligula

lo....... Chitinous plate in membrane between cardo and hypostoma.
p....... Labial palpus.

Ir...... Labrum.

M. Mentum.

md...... Mandibles.

med. ... Median ventral area of the collar between head and prothorax.
MO...... Molar portion of the mandible.

MS...... Small chitinous spots indicating muscle attachments.
oC...... Ocellus.

pasc. ... Parascutum.

past . ... Parasternum.

pex. ... Hypopleurum.

pge. - - .. Chitinized portion of palpiger.

plg..... . Palpiger maxillae.

pll. . ...Pleural lobe.
pn......Posterior cuneal notch.
por..... Pore in the skin,

Pret..... Presternum.
PSCe s Prescutum.
rim...... Retinaculum.

scl..... Anterior portion of scutum.
sc IT _ . _Posterior portion of scutum.

scl...... Scutellum.

se. . ....Sensory papillae of the apical joint of the maxillary palpus.
Mawe... Submentum.

P Spiracle.

pa. ... Spiracular area.

8t.......Stipes.

std I.....Distal portion of the dorsal surface of stipes maxillaris,
std IT....Basal portion of the dorsal surface of stipes maxillaris,
stl.......Sternellum.

stm.._... Membrane of the distal end of stipes.

StPuunnn. Sternopleural or sublateral suture,
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gtro..... Rod-like chitinization of the interior margin of stipes maxillaris.
ta....... Paired ventral area of the collar between head and prothorax.
tars..... Tarsus.
ids..... .Transverse dorsal suture.
tb. ... Tibia
ip.......Tergopleural or lateral suture.
tro...... Trochanter.
Veueenn Ventral notch.
vPs..... Vertical suture between the posterior pleural areas of one segment and the
adjacent pleural areas of the following segment.
¥ SR Protopleurite.
Zeennnn. Deuteropleurite.
L. Tritopleurite.
V- S Tetrapleurite.
Prate 118.

Hyperaspis binotata Say.

Fig. 1.! Full grown larva; lateral view; nat. length, 2.5 — 6.25 mm.

. Full grown larva, dorsal view.

. Full grown larva, ventral view.

. Anterior portion of the dorsal half of the cranium; from the inner side.
. Portion of the skin.

. Right mandible, dorsal view.

O U 2N

Prate 119,

Fia. 7. Mouth cavity and the anterior, ventral portion of the pharynx (slightly dia-

grammatically). .

8. Head, dorsal view; the mandible and the hypopharyngeal bridge, below the
labrum, are indicated by a striated shadow on the labrum; the joints of the
antenna are marked I, IT, III.

9. Head, half dorsal, half front view; mandible and hypopharyngeal bridge
below the labrum indicated by a striated shadow on the labrum.

10. Head, ventral view.

Prate 120.

F16. 11. Thalassa montezumae Mulsant, lateral view of meso and metathorax, first and

second abdominal segments.

12. Rhyzobius ventralis Erichson, lateral view of meso and metathorax and first
abdominal segment.

13. Coccinella 7-punctate Linnaeus, lateral view of meso and metathorax and
first abdominal segment.

14. Chilocorus bivulnerus Mulsant, Iateral view of meso and metathorax, first and
second abdominal segments.

15. Hippodamia convergens Guérin, hypopharyngeal bridge, seen from above.

18. Epilachna borealis Fabricius, hypopharyngeal bridge, seen from above.

17. Microweisea coccidivora Ashmead, right mandible, dorsal view.

18. Azya sp., right mandible, dorsal view.

19. Harmonie picte Randall, right mandible, dorsal view.

20. Psyliobora parvinotate Casey, right mandible, dorsal view.

21. Epilachna borealis Fabricius, right mandible, dorsal view.

1T am indebted to Miss E. Hart, who has executed the final copy of figs. 1-10,
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Fie. 22a.
22b.

23.

24.
25a

25b.

26.
27.
28.
29.
30.

3la.
31b.
32a.
32b.
33a.
33b.

34.

35a.

Prate 121.

Microweisea ovalis LeConte, dorsal view of head.

Microweisea ovalis LeConte, dorsal view of larva; length about 2 mm.
Stethorus punctum LeConte, dorsal view of head; length of entire larva about

2 mm.
Cephaloscymnus (2), dorsal view of larva; length, about 2% mm.
Scymnus coniferarum Crotch, dorsal view of head.

Scymnus coniferarum Crotch, dorsal view of larva; length about 5 mm,
Scymnus cervicalis Mulsant, dorsal view of larva; length about 3 mm.
Novius cardinalis Mulsant, dorsal view of larva; length about 43 mm.
Micraspis 12-punctata Linnaeus, dorsal view of larva; length about 44 mm.
Neda marginata Linnaeus, dorsal view of larva; length about 11 mm.
Psyliobora parvinotata Casey, dorsal view of larva; length about 34 mm,

Epilachna borealis Fabricius, dorsal view of head.

Epilachna borealis Fabricius, dorsal view of larva; length about 10 mm,

Lindorus lophantue Blaisdell, dorsal view of head.

Lindorus lopkantae Blaisdell, dorsal view of larva; length about 34 mm.

Ezochomus cubensis Dimmock, dorsal view of head.

Ezochomus cubensis Dimmock, dorsal view of larva; length 6 mm.

Oreus australasiae Boisduval, dorsal view of the right side of thorax; length of
the entire larva about 6 mm.
Chilocorus bivulnerus Mulsant, dorsal view of head.

35b. Chilocorus bivulnerus Mulsant, dorsal view of the right side of thorax; length

of entire larva about 8 mm.
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