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STANFORD EXPEDITION TO BRAZIL, 1911.

J. C. BRANNER, Director.

SOME NEW PARASITIC HYMENOPTERA FROM
BRAZIL. I

By Charles T. Brues.

In a previous publication,- I have dealt with part of a very

interesting collection of Parasitic Hymenoptera obtained by the

Stanford Expedition to Brazil. Only the Ichneumonidse and

Braconidae were included in the first paper, and the present one

contains descriptions of a number of new species belonging to other

families. There are many other species, especially in the super-

family Chalcidoidea which it has seemed inadvisable to consider at

the present time, mainly on account of the great difficulty experi-

enced in recognizing with certainty many of the species described

by early writers. Descriptions of eleven new species and one new
genus are given below while thirty-one new species and three new
genera were included in the previous report.

FAMILY STEPHANID^.

Fcenatopus aurantiiceps sp. nov.

9. Length 14 mm.; ovipositor 16 mm.; wing 8.5 mm. Black; head and base

of antennje bright ferruginous; four anterior legs more or less fuscous; tip of hind

tibiiE and hind metatarsus fulvous; ovipositor with a subapical white annulus.

Head above transversely aciculate, the aciculations between the ocelli curving

forward and forming a series of bowed lines enclosed in a shield-shaped margined

area that has its anterior angles tuberculate; on each side of the median ocellus

is another tubercle which form an equilateral triangle with a third median one below

the ocellus. Face with somewhat irregular transverse aciculations below; above,

the aciculations curve upwards laterally passing from the median to the lateral

•Contributions from the Entomological Laboratory of the Bussey Institution, Harvard
University, No. 82.

^ Ann. Entom. Soc. Amer., vol. 5, pp. 193-228.
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tubercles. Mandibles obtusely pointed, with an obsolete tooth on each side before

tip: paler than the head at base and black at tips, with many stiff yellow hairs

near the middle; malar space very short, with furrow. Maxillary palpi 5-jointed,

first joint very short, fourth and fifth longest. Antenna; 3-t or 35-jointed, reaching

to the tip of the first abdominal segment; first two joints ferruginous, remainder

piceous; scape twice as long as thick, pedicel obovate somewhat over one-half as

long as the scape; first flagellar joint equalling the .scape, but one-fourth as thick'

as long; following 4 or 5 joints nearly equal, each about one-half longer than the

first; remaining ones gradually shortening and becoming more slender. Cheeks

and temples smooth and polished, sparsely clothed with yellowish hairs near the

base of the mandibles. Prothorax transversely striate; as long as the head above

and evenly widened behind when seen from above. Mesonotum very short, irregu-

larly areolate, but with a pair of contiguous well-defined squarish areolae medially

behind. Axillae large, faintly striate, each with two fovese toward the median line

behind; separated from the scutellum and from one another by crenate impressed

grooves; scutellum smooth centrally, but with a few foveae or large scattered punc-

tures on the sides. Metanotum with large, rather closely placed circular foveae,

the spaces between them showing fine transverse aciculations. Petiole of abdo-

men straight, of equal thickness throughout, twice as long as the thorax, exclusive

of the pronotum, its entire surface somewhat irregularly transverse-striate, on each

side with a lateral carina that is much more distinct near its origin at the anterior

angles; second segment scarcely over one-third as long as the first, at the extreme

base above with transverse striae; toward the middle microscopically shagreened,

and apically microscopically transversely aciculate. Following segments showing

very faint traces of aciculation except the last which is faintly shagreened. Meso-

pleura smooth above, obliquely raised along an oblique line from the base of the

middle coxa to below the tegula; on the pleura below and on the pectus transversely

aciculate, with some large confluent punctures intermixed anteriorly and just below

the lateral ridge. Metapleura sculptured like the metanotum, with a lateral carina

which becomes obsolete anteriorly. Fore and middle legs piceous, with the base

of the femora, knees and base of metatarsus brownish. Hind coxae half as long as

the petiole of the abdomen and resembling it in size and sculpture except that they

are thickened beyond the middle. Hind femora with three teeth below, the largest

one at the middle, the next halfway toward the apex and the smallest one-third

way to the base; nearer the base is a still smaller, obsolete tooth; in addition with

three very small denticles between the middle and subapical tooth. Posterior tibia

inwardly at apex with a small pad of yellowish white hairs. Wings hyaline, with

fuscous veins; radial cell open on its apical fifth; median and submedian cells

closed, of equal length; discoidal cell with only its basal and upper sides indicated

by veins. Tegulae at tip, and root of wing, fulvous.

One female from Manaos, Brazil (Mann & Baker).

This is the second species of Foenatopus to be described from

Brazil, all the others being of African provenience. It differs

from F. annulipes Kieffer from Para, Brazil, by its orange-colored

head, absence of transverse striae on the mesonotmn and lack of
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punctures on the sides of the prothorax, as well by its shorter ovi-

positor. It is also much smaller, 14 mm., instead of 30 mm.

Family EVANIIDiE.

Hjrptia libertatis sp. nov.

cf . Length 4.5 mm. Head, prothorax, scape of antennse, fore legs, spot on

base of their coxas, and middle legs ferruginous or fulvous; otherwise black. En-

tire head deeply pitted with thimble-shaped punctures, those on the front quite

plainly arranged in arcs with the base of the antennse as center; between the punc-

tures with faint aciculations running with the lines of punctures on the front and

vertically on the cheeks. Inner orbits narrowly impunctate below and continued

across the malar space as a raised smooth strip. Punctures of posterior part of

head arranged in vertical lines. Below the antennae the color of the head becomes

much lighter, pale jellowish brown; mandibles of same color, with black tips; palpi

fuscous, paler at the articulations. Antennae 13-jointed; scape ferruginous, flagel-

lum piceous; scape four times as long as thick at apex, as long as the first and sec-

ond joints of the flagellum taken together; pedicel as long as thick, half as long as

the first flaggellar joint; flagellar joints increasing very slightly in length from the

first to third and subequal from thence onward; those at the middle distinctly

thicker than at base and apex; joints 1 to 6 twice as long as thick. Thorax above

punctured like the head, with distinct transverse aciculations between the punctures

on the mesonotum. Metathorax just above the insertion of the abdomen with a

small smooth, polished space. Propleura smooth, with an oblique femoral impres-

sion; at root of wing and below with several foveae. Mesopleura with a smooth

femoral impression above which are several irregular foveae, and below finely punc-

tate with some large punctures intermixed. Metapleura reticulate, with the fem-

oral furrow smooth on its lower half; posterior declivity of metathorax similarly

reticulated, but so densely clothed with silvery pubescence that the sculpture is

nearly obscured. Abdominal petiole longitudinally aciculate above, with sparse,

medium-sized punctures, and sparsely clothed with appressed glistening white hairs;

body of abdomen obovate, highly polished. Four anterior legs, except middle

coxae, fusco-ferruginous; hind legs entirely black, their tibiae and tarsi without

spinules; longer spur of tibia half the length of the metatarsus. Wings hyaHne,

venation piceous; costal cell complete; submedian vein as long as the costal cell,

with a swelling just beyond its middle.

One specimen, Independencia, Parahyba, Brazil, Mann and

Heath.

This pretty little species resembles H. spinulosa Kieff., but has

the hind legs black and lacks the spinules on the hind tibia.

Family CHALCIDID.E.

Enlaca neotropica sp. nov.

9. Length 3.8 mm. Head and thorax aeneous; abdomen black; antennae,

four anterior legs and hind tarsi ferruginous; fore wings strongly tinged with brown,
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hind ones hyaline. Head above very coarsely and closely punctate so as to appear

reticulate, each depression with a stiff glistening hair at its center. Anterior

median emargination as deep as the length of the eye when seen from above, just

reaching the median ocellus. Each side of the frontal horns margined above and

below on its carinate lower edge. Antennae 13-jointed, the scape slender, obclavate;

flagellum considerably thickened toward the apex; one ring-joint, the first flagellar

joint slightly longer than the pedicel, one-third longer than the second which is

quadrate; following joints to the club of about equal length, but becoming thicker.

Length of head below twice its height. Thorax sculptured like the head, the scutel-

lum weakly carinate medially on its anterior half, the carina extending over the

mesonotum where it is, however, less distinct. Metanotum with its lateral angles

strongly produced into large, blunt teeth, posterior angles more acutely produced

into small teeth; lateral margins carinate and the pleural surface separated from

the dorsal one by a carina which curves inward medially; metanotum coarsely,

obliquely reticulate on its anterior half, which bears a large shield-shaped areola;

behind with a Y-shaped carina that defines a pair of areolae at the apex of the meta-

notum. Pleurae sculptured like the notum, except the large mesosternal fiu-row

which is closely, transversely striated; metapleurae below on each side with two

tooth-like projections along the posterior margin. Petiole of the abdomen with

four longitudinal carinae above in addition to another somewhat oblicjue carina on

each side; between the carinae minutely roguse; seen from above, the petiole is as

long as broad at base and distinctly widened apically. Second segment covering

two-thirds of the abdomen, its posterior margin strongly curved forward medially;

basal two-fifths longitudinally striate except on the sides remainder highly polished,

except for a faint shagreen on the sides; following segments smooth anteriorly,

shagreened posteriorly and clothed with sparse glistening hairs laterally. Hind

femora below (on the outer side) with a series of closely placed minute, pectinate

teeth; above with a fine carinate line, but no teeth. Wings with the marginal

vein one-fourth longer than the submarginal; stigmal and postmarginal not de-

veloped. Ovipositor not extruded.

One specimen form Ceara-Mirim, Rio Grande do Norte, Brazil.

Wm. M. Mann.
This species may be distinguished as follows:

1. Antennae, or at least the entire flagellum, black 2

Antennae entirely ferruginous (Brazil) iicotropica sp. nov.

2. Scape of antennae rufous, flagellum black; hind tarsi red. (Texas,

(U. S. A.) texana Ashm.

Antennae entirely black; hind legs entirely black hesperidum Rossi.

Family PERILAMPIDiE.

Perilampus injactans sp. nov.

9 . Length 2.5 mm. Head and thorax black, pleurae and abdomen with a pur-

plish blue reflection; antennae reddish brown near tips, especially below; femora

black, with strong blue reflection, tibiae fuscous, pale yellow at base and apex, tarsi
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yellowish white, with the extreme tip dark. Wings hyaline. Occiput behind the

ocelli finely, irregularly transversely striate and finely shagreened forward to the

level of the anterior ocellus. Facial basin smooth and poHshed, margined laterally

by a raised line that separates it from the narrow orbits and curves inward above

to include the anterior ocellus. Lower corners of facial basin striated, their striae

extending upwards for a short distance along the orbits. Clypeus with a few large

shallow punctures; face at sides of clypeus minutely rugulose; genae vertically

striated, these striae extending upwards to meet those on the occiput. Thorax

and scutellum umbilicately punctate except for the axillae and a space external to

each parapsidal furrow. Scutellum with a carinate margin that is emarginate at

tip to form two blunt teeth. Tegulae rufo-fuscous. Metathorax with a strong

median carina. Mesopleura with a large, irregular depression above and a num-

ber of smaller, circular foveae below. Wings with the marginal vein distinctly

longer than the post marginal and twice as long as the stigmal.

One specimen, Ceara-Mirim, Rio Grande do Norte, Brazil,

Wm. M. Mann.
This species has the orbital space on the sides of the front usu-

ally narrow, and only slightly widened above ; the eyes are large,

separated by only the width of the antenna from the base of the

mandibles, and the malar furrow is distinct. There is no ridge or

carina on the face near the side of the clypeus. It is most closely

related to P. bakeri Crawford recently described from North Amer-

ica, but the facial carinse extend below the insertion of the antennae,

and the scutellum is deeply emarginate at apex.

Family CLEONYMID.E.

Pelecinella Westwood.

There is a specimen of this remarkable genus which represents

an undescribed species. Three species have previously been de-

scribed, all from Brazil, which may be distinguished from the

present one as follows:

Key to the Species of Pelecinella.

1. Body and legs mainly black, with more or less bluish, greenish or purplish re-

flections 2

At least the abdomen in great part rufous; legs rufous or brown 3

2. Prothorax rufous on the sides; joints 2-4 of hind tarsi white, hind metatarsus

black phantasma Westw.

Prothorax entirely black; hind metatarsus white, following joints dark brown

or piceous ashmeadi sp. nov.

3. Head above, and thorax above (rarely entirely), abdomen, except segments

2 and 3, black; ovipositor half as long as the body hou-ardi Ashm.

Head, thorax, except above, and abdomen, rufous westicoodi Ashm.
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Pelecinella ashmeadi sp. nov.

Female: Length 22 mm.; ovipositor \i mm. Black, slightly seneous on the

head, thorax, petiole of abdomen and legs; abdomen greenish on the second seg-

ment and with a purplish-blue cast on the third and following segments. Hind tarsi

with the first joint entirely yellowish white, the succeeding joints fuscous; second

trochanter on front legs and extreme base of four anterior metatarsi rufous or yel-

lowish brown. Body slightly white-pubescent on the thorax and legs, densely so

on the face, the hairs on the hind tibise stiff and erect though short, black on the

apical third of the tibia. Head deeply furrowed medially above the antennse; on

the sides striate above the middle, vertically rugoso-striate below. Antennae as

in P. phantasma. Face shagreened, with a shield-shaped bare area medially just

above the lower margin; cheeks with a few large punctures; malar line distinct.

Prothorax finely transversely aciculate above, smooth laterally; mesonotum more

coarsely aciculate, smooth and sparsely punctate on the posterior part of the lat-

eral lobes exteriorly; axillae and scutellum sparsely punctate, not separated ante-

riorly. Metanotum transversely aciculate on its posterior half as well as near the

median line anteriorly, towards the anterior angles sparsely punctate and on the

pleurae behind densely punctate. Pro- and mesopleurae closely punctate, the latter

with a long, deep, smooth femoral furrow. Petiole of abdomen very finely trans-

versely aciculate above, cylindrical in form, as long as the hind coxae; remainder

of abdomen smooth, as usual in the genus. Anterior tibiae each with nine or ten

fine teeth or denticles along the inner margin, those toward the apex smaller and

more approximate. Hind coxae with a few transverse striae above toward the apex.

Wings hyaline; marginal vein four-fifths as long as the submarginal; stigmal punc-

tiform; postmarginal attaining the wing-tip.

One specimen, Abuna, Rio Madeira, Brazil. Mann and Baker.

It gives me great pleasure to be able to dedicate the present

species of this most remarkable genus to my friend, the late Wil-

liam H. Ashmead, who showed me years ago the two Brazilian

species which he himself described.

Family SCELIONID.E.

Hoplogryon fortis sp. nov.

cf. Length 2 mm. Black; legs fuscous; basal half of antennal scape brownish;

wings hyaline, with fuscous veins. Head, seen from above, fully twice as broad as

thick anteroposteriorly; occiput and temples weakly striate, the striae extending

parallel to the raised posterior margin of the head; ocelli large, in a small triangle,

the posterior ones one-half farther from the eye-margin than from one another;

front above polished, on its lower half coarsely vertically striated, the striae extend-

ing higher on the sides than at the middle and converging below so as to pass be-

tween the base of the antennae and the eyes, leaving a smooth stripe extending

upwards from between the antennae; cheeks striate, their striae converging with

those of the front toward the anterior edge of the insertion of each mandible; clypeus
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transversely striate. Antennae 12-jointed, scape reaching to the anterior ocellus;

pedicel globular, one-third as long and nearly as thick as the first flagellar joint;

second and third each somewhat shorter than the preceding; following subequal,

the apical ones somewhat longer and considerably more slender; third flagellar

joint scarcely over twice as long as thick and only feebly toothed beneath. Mesono-

tum shining, with sparse, rather weak punctures, longitudinally striate medially

on its posterior half, the striated area not extending more than halfway from the

median line to the tegulse. . Scutellum finely, irregularly rugose, a small space on

the middle of its disc more finely sculptured; with a punctate line just inside of the

posterior edge which is raised; postscutellum with a stout thorn which appears

triangular in dorsal view. Metathorax closely rugose, its posterior angles pro-

duced as prominent thorns of about the same size as the postscutellar one. Prono-

tum not visible from above, finely sculptured, but shining; propleurse rugoso-punc-

tate, more finely so below; mesopleura with an oblique femoral impression which

is transversely marked with coarse grooves; metapleura shining, with a small im-

pression near the middle and a few oblicjue striae at the base of the coxa. Abdo-

men obovate; petiole a trifle longer than wide at base, twice as wide at apex as at

base, with parallel longitudinal striae; second segment one-third longer than the

first, nearly twice as broad at apex as at base, with a depression across the base,

striated, the striae spreading out fan-shaped behind and becoming much finer lat-

erally where they are parallel with the lateral margin of the segment; third seg-

ment no wider at apex than at base, as long as wide and as long as the first and

second together; finely longitudinally striated except at extreme apex, its striae

parallel; following segments smooth, rapidly growing shorter. Marginal vein long,

a little more than half the length of the submarginal; stigmal vein one-fourth as

long as the marginal and scarcely knobbed at tip; postmarginal wanting.

One specimen from Independencia, Parahyba, Brazil, Mann and

Heath.

The very large and stout metathoracic spines, short antennal

joints and abdominal sculpture will serve to distinguish this species

from its congeners.

Macroteleia herbigrada sp. nov.

d^. Length 4.5 mm. Black, legs; except coxae brownish yellow; antennae

brownish yellow below, piceous above; wings subhyaline, with fuscous venation.

Head about half wider than thick antero-posteriorly, above with coarse separated

punctures which have a tendency to sissume longitudinal series behind the ocelli;

in front of the ocelli they are irregular and farther apart, except for a dense row of

smaller ones along the inner eye-margin; front medially with a shallow, smooth

depression to receive the antennal scapes; malar line deep, over half as long as the

scape, the front above it closely punctate; cheeks and temples coarsely and more

sparsely so. Eyes bare; ocelli large, especially the posterior ones which almost

touch the eye-margin. Antennae 12-jointed; scape as long as the narrowest width

of the front; pedicel sUghtly shorter than the first flagellar joint, which is twice as
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long as thick, these together as long as the scape; second flagellar joint rounded,

but little longer than thick; third one-half longer than thick, larger than the second

and excised beneath; fourth to ninth passing from submoniliform to suhquadrate

each somewhat longer than thick. Pro- and mesonotum coarsely and sparsely-

punctate, shining; the punctures larger on the pronotum behind; parapsidal fur-

rows complete, straight; almost twice as far apart in front as behind; lateral margin

of mesonotum with a deep groove next to the tegula which extends forward along

the lateral margin as a crenate line to meet the parapsidal furrow. Scutellum with

a curved row of very large, closely placed punctures anteriorly and a similar straight

row posteriorly; its disc finely and sparsely punctate; postscutellum very short, of

even width, coarsely longitudinally grooved. Metathorax with two blunt teeth

behind toward the sides. Propleuraj irregularly sculptured, smooth on the upper

anterior portion; vertical strip between pro- and mesopleurse longitudinally grooved;

mesopleurae with an oblique depression to receive the femora, this depression smooth

except for an oblique line of punctate grooves behind the middle; metaplcur£e irreg-

ularly rugose; mesosternum coarsely punctate. Abdomen twice as long as the

head and thorax together; first segment scarcely longer than broad, toward each

side with a longitudinal carina that extends backwards as far as the apex of the

third segment; between these with three carinfe that converge and become weaker

behind, only the middle one extending on to the base of the second segment; be-

tween the carinas the first segment is more or less distinctly irregularly longitudi-

nally striate. Second segment twice as long as broad, punctate-reticulate; third

segment a little longer, similarly sculptured; fourth as long as the second, fifth

and sixth growing shorter, narrower, and more finely sculptured. Venter punctate,

sparsely pale pubescent and with a stout median carina. Legs obscure brownish

yellow the clavate portion of the hind femora infuscated. Marginal vein one-half

longer than the stigmal; postmarginal nearly twice as long as the marginal.

One specimen from Independencia, Parahyba, Brazil, Mann
and Heath. This was taken in sweepings.

Hoploteleia pallipes sp. nov.

cf . Length 4.8 mm. Head, including flagellum of antennje, postscutellum,

metathorax and abdomen, black; lower part of mesopleurse piceous; mesonotum

and propleurse ferruginous; legs light brownish-yellow, coxae fuscous; wings sub-

hyahne. Head twice as broad as thick; ocelli large, in a triangle, with the lateral

ones removed by less than their diameter from the eye-margin; surface of head

with large, separated thimble-shaped punctures above, on the front, and cheeks,

the ones on the cheeks more irregularly placed; mandibles ferruginous. Antennae

12-jointed; scape brownish-yellow below, almost as long as the three following

joints; pedicelmuch constricted at base, pale below; two-thirds as long as the

first flagellar joint; first flagellar joint twice as long as thick; following becoming

almost imperceptibly shorter to the longer, pointed apical joint; flagellum scarcely

thickened apically. Eyes large, broadly oval, bare. Mesonotum with a few, ir-

regularly placed, large punctures; parapsidal furrows deep, straight, converging

behind; median furrow complete, but not so deeply impressed. Scutellum large.
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with straight base and sides, narrowed behind; its base with a series of three impres-

sions on each side, the lateral one largest and the median one smallest; disk with

very large, close-set punctures; apical margin with a series of small fovea?; lateral

margins carinate. Postscutellum, or base of metanotum produced into a l)identate

median process; margin separated at the base from the scutellum by a curved,

coarsely crenate line; its anterior margin carinate on each side, the carinae extend-

ing to the bidentate process; on each side of the process with a triangular areola,

below which the metathorax is densely white-hairy. Propleurse coarsely punctate

above. Smooth below; mesopleurse obliquely impressed medially with a series of

horizontal grooves, distinct around the edges, but obsolete near the middle of the

impression; mesosternum rather coarsely punctate; metapleuriK irregularly rugose.

Abdomen one and one-half times as long as the head and thorax together; of six

visible segments, gradually widening to the apex of the third, then gradually nar-

rowed to the truncate, bispinose apex; first segment one-third longer than wide at

the tip, which is one-third broader than the base; with two approximate longitudinal

carina; medially, which enclose a deep, smooth furrow; laterally with a carina which

extends backwards to the tip of the fourth segment; its surface like that of the

succeeding segments, pitted with coarse punctures which assume a very decided

longitudinal linear arrangement on the first to fourth segments; second segment

as long as broad at apex, narrower basally; third and fourth segments quadrate; fifth

smaller and narrowed at apex; sixth half as long, rounded at tip except for the two

spines. Legs slender. Anterior wings with the submarginal vein extending nearly

half the wing-length; marginal vein about five times as long as thick, almost as long

as the straight, oblique, knobbed stigmal vein; postmarginal vein twice as long

as the marginal; several other veins faintly indicated by thickenings; hair fringe

very short; tip of wing attaining the tip of the fifth segment of the abdomen.

One specimen, Para, Brazil, Wm. M. Mann. This species is

very different in the sculpture of the head and abdomen and in

wing venation from the Brazilian H. rufidorsum described from

Rio de Janeiro by Kieffer.^

RuniLY DIAPRIID.E.

Xanthopria gen. nov.

Head rounded, produced at the insertion of the antennae. Eyes bare; ocelli in

a triangle, far from the eye-margin. Antennae 11-jointed, gradually swollen toward

the tip, the club, although not distinctly marked off, including five or six joints.

Mesonotum without parapsidal furrows, its posterior margin straight or slightly

arcuate; axillae somewhat elongate oval, but with the anterior and posterior mar-

gins more or less parallel; scutellum with a large oval or trapezium-shaped depres-

sion at the base, convex, with a median carina posteriorly which is sometimes ele-

vated to form a distinct tooth. Metathorax with a median, backwardly-curved

tooth or spine at the base; with median, lateral and transverse posterior carinae;

the posterior angles somewhat produced. Abdomen with the petiole about as

wide as long; second segment very large, others extremely short; fore wings with-

lArk. f. Zool. vol. 1, p. 533. (1904.)
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out, or with a very short, hair-fringe; marginal vein attaining the basal-third of the

wang, the stigmal vein swollen, oblique, more or less wedge-shaped. Legs rather

short; tibial spurs very short.

Type: X cf. opaca sp. nov.

This genus seems to be most closely related to Acanthopria Ash-

mead represented in the West Indian Islands, differing, however,

in having only eleven antennal joints. Only three other genera

in the family have 11-jointed antennae, Notoxopria, Solenopsia,

and Doliopria and none of these are closely related to the present

genus.

Xanthopria opaca sp. no\-.

9. Length 1.6-1.7 mm. laght fuscous, head piceous below the antennae and

about the ocelli; abdomen blackened along the sides and at apex; legs and antennae

considerably lighter than the body. Ocelli close together in a triangle the pos-

terior pair a little farther from the eye-margin than from one another; vertex

strongly elevated at the ocelli, the front with a vertical grooved depression between

them and the antennae; eyes ovate, rather small, with large facets, acute below;

face shghtly convex, the small clypeus protuberant; entire head closelj', minutely

rugose, opaque, except for a subshining area on the cheeks; antennae nearly as long

as the body, 11-jointed; scape as long as the four following joints together; pedicel

cylindrical, as long, but thicker than the second flagellar joint and three-fourths as

long as the much more slender first flagellar joint; third and following joints of

flagellum about equal, but becoming thicker, the club very gradual, but rather

distinctly 6-jointed, its joints except the last nearly quadrate. Mesonotum with-

out parapsidal furrows, its posterior margin straight; scutellum with a large trape-

zium-shaped depression at the base to each side of which lie the axillae and behind

which lies the convex, roimded-quadrate body of the scutellum; scutellum behind

with a short median carina; post-scutellum unarmed; metanotum with a median,

blunt spine at the extreme base; the lateral and posterior margins raised and the

posterior angles slightly projecting; entire mesonotum, axillae, scutellum and pro-

pleurae finely rugose, opaque; mesopleura shining except above; metapleurfe finely

rugulose, shining, with a deep circular impression above, clothed with sparse wooly

hairs above. Abdominal petiole as long as broad, a little narrowed basally, with

sparse wooly hairs above; second .segment occupying three-fourths of the abdomen,

widest at the middle, wath arcuate sides, smooth and highly polished; third seg-

ment short; others scarcely visible. Legs rather stout, tibial spurs minute. Ante-

rior wings short and broad, distinctly brownish especially on the anterior half, en-

tirely without hair-fringe; submarginal vein one-third of the wing length, gradually

thickened before the short, stout, obHque stigmal vein; hind wings with a long fringe

on the posterior edge.

Three specimens, Independencia, Parahyba, Brazil, Mann and

Heath.
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Xanthopria nitida sp. nov.

9 . Length 1.5 ram. Ferruginous, the abdomen beyond the petiole pioeous,

the head infuscated above and the legs brownish-yellow. Head smooth and shin-

ing, with a few conspicuous hairs; ocelli as in the preceding species; front without

a median depression; antennae with the scape as long as the four following joints

together; pedicel as long as the second flagellar joint, thicker apically; first flagellar

joint slender, one-fourth longer than the pedicel; fourth and following joints, except

the last, more or less moniliform, the club very gradual, but rather distinctly

6-jointed; eyes oval, more narrowed below; face convex, slightly sculptured, but

shining. Mesonotum polished, smooth, without parapsidal furrows; fovea at

base of scutellum rounded, scutellum smooth, with a short, sharp carina which is

elevated behind so as to appear as a tooth when seen from the side; metanotum

with a sharp median tooth curved backwards; behind this with a median raised

line extending to the raised posterior edge; sides also with a broad, carlnate margin,

the two areas thus formed smooth; posterior angles sharply produced; pleurse

smooth and polished, except the metapleurse which are rugulose and clothed with

short sparse hairs. Abdominal petiole as broad as long, clothed with short, glisten-

ing hairs; second segment covering three-fourths of the abdomen; three following

segments very short, subequal. Anterior wings subhyaline, yellowish apically;

vein one-third the wing length gradually thickened before the short, oblique stigmal

vein; margin with a short hair-fringe apically and behind. Legs as in the preced-

ing species.

Two specimens from Independencia, Parahyba, Brazil, Mann
and Heath.

This species although similar to the preceding, differs by its

shining head and thorax, spined scutellum and distinct median

carina on the metathorax.

Hoplopria grandis sp. nov.

9 . Length 7 mm. Black, the legs more or less piceous; wings brown, with

three hyaline spots along the anterior border and a hyaline streak on the disc. Head

smooth and polished above, the large ocelli on a distinctly raised area; no spine

between them; occiput prolonged into a narrow obtuse projection; front smooth

and polished, the ledge below the antennae very prominent, margined; face with a

grooved depression on each side which meets the one of the opposite side above to

form a large depressed area; below each groove extends laterally around the edge

of the clypeus. Eyes large, oval, bare; cheeks as wide as the eyes, smooth and

polished. Antennae 12-jointed; scape distinctly longer than the head-height,

arcuate, irregularly striated, bispinose at tip; pedicel half the length of the first

flagellar joint; second flagellar joint two-thirds as long as the first and nearly three

times as broad as long; third to fifth growing shorter and thicker; the fifth to

eleventh quadrate; seventh to ninth widest, but the club is not at all pronounced.

Head behind with a dense tuft of woolly hair below the level of the upper eye-margin.

Prothorax with a dense collar of wool like that on the head; mesonotum smooth.
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without parapsidal grooves, but with a median shallow, broad depression, a similar

one on each side and a short narrow deep groove next the lateral margin behind the

tegula. Scutellum with a large, oval impression at the base each side of the median

-line and a second one near the lateral edge; the middle of the disc convex, with

an impression on each side and three longitudinal carinse behind it; postscutellum

with three strongly raised longitudinal carinae. Metathorax at the base with a

curved thorn, shaped like a bird's beak; concave on each side behind the thorn.

Petiole of abdomen four times as long as broad; above with six longitudinal broad,

and very shallow, opaque grooves, separated by shining lines; with a covering of

whitish woolly hairs along the sides and below, and with a ring of loose sparse, woolly

hairs before the apex; second segment lanceolate, nearly twice as wide at apex,

and three times as wide at middle, as at base; smooth and polished; three times

as long as the remaining segments together; third and fourth segments short, sub-

equal, each with a minutely punctate band across the middle bearing a series of

stiff hairs; fifth segment narrow but about twice as long as the fourth, finely punc-

tulate and sparsely clothed with stiff hairs. Pro- and mesopleurse smooth, polished;

metcipleurse very rough, but clothed with dense white pubescence. Legs piceous,

tarsi lighter, especially the front ones; sparsely hairy, the hind coxae densely so.

Wings deep fuscous, lighter apically and behind; costal vein falling distinctly short

of the middle of the wing; marginal vein two and one-half times as long as thick;

stigmal A'ery short, punctiform; wing membrane with a hyaline streak below the

submarginal vein, more distinct basally, a triangidar hyaline area just beyond the

stigmal vein, a small, oval subapical hyaline area, well separated from the stigmal

one, and a hyaline streak on the disc from the basal third to the apical fourth; hind

wings subhyaline.

From Porto Vellio, Rio Madeira, Brazil, Mann and Baker.

This large species may be recognized by the color pattern of

the anterior wings, the form of the abdominal petiole and the con-

tour of the spine at the base of the metathorax. It falls near H.

rufijpes Kieffer, H. spinosiceps Kieffer and H. bicarinata, but differs

from these in the wing-picture, and abdominal petiole and from

the second by the unarmed head.

Galesus debilis sp. nov.

9 . Length 2.4 mm. Black; legs, except coxse, ferruginous; wings subhyaline,

folded longitudinally and deeply notched at apex. Head one-half longer than

wide; shining; above with an outwardlj' bowed series of three large punctures on

each side of the median line, with two more along the occipital margin each side of

the posterior median one, and a smaller one each side of the middle median one;

eyes margined above by an impressed line, separated from the front by a carina

which is more pronounced anteriorly; head on the sides with a large impression

below each eye; eyes round, bare. Antennae 12-jointed; scape twice as long as

thick; longitudinally grooved; pedicel one-half longer than the first flagellar joint

which is one-third longer than thick at apex; second to fourth quadrate-monili-
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form; following, except last, moniliform, enlarging and becoming quadrate. Pos-

terior ocelli as far from one another as from the eye-margin, each connected to the

eye-margin by a raised line. Pronotum with a series of large punctures along its

posterior edge. Mesonotum shining, almost impunctate; parapsidal furrows com-

plete, converging behind, of equal width throughout; lateral lobes of mesonotum

scarcely depressed; a deep foveate impression in front of the tegula. Scutellum

with two large hoof-shaped fovese at base, at apex with two small circular ones.

Metathorax with a carina in the shape of an inverted V. Petiole twice as long as

broad,with three strong longitudinal carinse above,and a weaker lateral one, marking

off four shallow grooves; second segment with the base raised and medially notched

from behind; its median furrow extending nearly to the middle. Pro- and meso-

pleurae smooth and shining, each margined by a raised line; metapleura pubescent,

coarsely reticulate. Legs stout. Wings strongly pubescent, except at extreme

base.

One female from Independencia, Parahyba, Brazil, Mann and

Heath.

This species resembles G. sulcaticeps Kieffer, differing by its

larger size, longer petiole, shorter first and second flagellar joints

and longer scape. In certain lights the front shows a trace of the

median lanceolate area present in sulcaticeps.

NOTE ON THE MOUTHPARTS OF ORTHOPTERA.

By H. H. Nininger,

Palmera College, Lordsburg, California.

This paper is presented for the purpose of calling attention to

an error which appears in some of our most widely used text-

books on general zoology and entomology, as well as in other

works which deal with the anatomy of Orthoptera.

For several years I have noticed the error, and always find it

necessary to warn students against the tendency to see and draw

the mouthparts of the "grasshopper" as they appear in the text-

book instead of drawing them correctly from the specimen. For

the draw ings commonly used in text-books are not only anatomi-

cally incorrect, but are also unreasonable. For example, if one

refers to Lang's Comparative Anatomy, Part 1, p. 440; or to Parker

and Haswell, Vol. 1., p. 621, one finds the mandibles of the Blat-

tidse represented as two organs identical in form; each bearing

three sharp-pointed teeth, which are arranged in exactly corres-
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ponding positions. The cutting edges of both mandibles are

beveled in exactly the same manner, on the same side, so that

were the cutting edges brought together, the point of each tooth

on one mandible would come into direct contact with the corres-

ponding tooth on the opposite mandible. Upon a moment's

reflection it is clear that such an arrangement would be utterly

useless as an organ of mastication. By the use of an ordinary

lens one can easily see that such is not the structure, but that the

mandibles of the cockroach have their cutting edges quite different

the one from the other. Both have toothed edges; but the^ corres-

ponding teeth on the different' mandibles are not exactly alike

and never borne in the same position ; and are so arranged that

those of the left mandible overlap those of the right mandible.

This is accomplished by both cutting edges being beveled, the

one in the opposite manner from the other so that in coming to-

gether they form a crushing apparatus. This structure I have

taken pains to show in the accompanying drawing (fig. 1), made

from a specimen.

Insects more commonly used to illustrate the mouthparts of

the class are the locusts. The mandibles of Melanoplus femur-

ruhrum as represented in Linville & Kelly's General Zoology,

or Comstock's Manual of the Study of Insects; and those of Schisto-

cerca americana represented in Sanderson's Insect Pests of the

Farm, Garden and Orchard, all present the same kind of error as

that pointed out in the preceding paragraph. All show the

two mandibles exactly, or very nearly alike. Unfortunately this

error is of such a nature as to obscure the highly specialized

structure of these organs for their function of mastication, for the

drawings referred to above more nearly represent the true nature

of the mandibles of carnivorous insects than those of the vegetable-

eating locusts. I have examined many specimens upon this point,

representing no less than forty different species and I herewith

present several drawings which I have made from specimens

selected from various species to show the variations which occur

in the mandibles of the locusts. The drawings are made from

mandibles mounted in the same position as when closed in the

living specimen; but separated enough to show the grinding surface

of the right mandible.



1915] Nininger—The Mouthparts of Orthoptera 15

Fig. 1. Mouthparts of Locust, Genus Hippiscus. (Hypopharynx omitted.)

1, labrum; 2. mandibles; 3, ma.Killse; 4, labium.

Some of the constant characteristics of the mandible of locusts

may be stated as follows:

1. The left mandible is generally slightly, and sometimes con-

siderably larger than the right one; and projects beyond it ventrally

when closed.

2. The distal ends of the two mandibles are always beveled, the

one in the opposite manner from the other so that when the man-

dibles are closed these beveled surfaces are contiguous throughout.

3. When the mandibles are closed the anterior aspect presents

the cutting edges meeting, not on the median line, but always to

the right of it. (Plate 1, fig. 4a).
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4. The posterior part of the contact surface of each mandible

is fitted for cutting, while the anterior part is fitted for grinding

or crushing. (Plate 1. fig. 4c).

McPherson, Kansas.

January 15, 1914.

Now Lordsburg, Calif.

NOTE ON THE HARRIS COLLECTION OF
HETEROPTERA.

By J. R. DE LA Torre Bueno.

During a recent visit to Boston, through the courtesy of Prof.

C. W. Johnson I had the good fortune to examine the Harris

collection of Hemiptera. Many of the insects, as is well known,

passed through the hands of Thomas Say and were named by him

and in the absence of types of his species they may be so regarded.

The late Prof. P. R. Uhler also examined these insects at leisure

and based on his study his authoritative paper "Notices of the

Hemiptera Heteroptera in the Collection of the late T. W. Harris,

M.D.'i

The custodian of the Boston Society of Natural History is to

be congratulated on the excellent condition of these precious relics.

Some one or two have suffered from Anthreni, but considering the

great age of the collection, the bulk of the specimens are in a

marvellous state of preservation. I shall not extend myself to

repeat all the details given in the paper by Uhler cited, but certain

notations on a few of the species will serve to clear up one or two

obscure points.

Lygoeus turcicus Fabr., No. 54. The specimens from Michigan

under this label are the only ones correctly named. The others

are Lygoeus kalmii Stal, which is not mentioned by Uhler.

Gonianotus marginepunctatiis Wolff, No. 65. The specimen

under this label and number is the common Eastern Emblethis

vicarius Horv.

Naucoris poeyi No. 148, "Florida, Doubleday" is Pelocoris

carolinensis Bueno, characteristic.

Ranatra fusca P. B. No. 151, Harris No. 65, determined by Say

according to Dr. Harris' manuscript catalogue, is undoubtedly

R. protensa Mont. It is certainly not nigra H. S., as a careful

iProc. Bost. Soc. N. H., XIX, 365-446, 1878



1915] Lloyd—Wood-Boring Trichopiera 17

comparison of the insect with Herrich-Schaeffer's figure will show.

Ranatra quadridentata Stal No. 152. The specimen under this

name and number is a typical R. americana Mont.

Belostoma americanum Leidy No. 155, Harris No. 109 is Letho-

cerus obscurus Duf.

Under the label Notonecta insulata Kirby, No. 156, are placed

Harris' Nos. 175 and 17e which Uhler has referred to N. undulata

Say in his work cited. He remarks that "It varies also in size,

ranging from 9 to 12| millims in length." The discrepancy in

size arises from the fact that 17e is A^. variabilis Fieb. The other

specimens are correctly labelled as they stand.

To recapitulate : The following species did not appear in Uhler's

paper under their proper names, but as the species with which

they are synonymous.

Lygceus kalmii Stal = Z,. turcicus Uhl., not Fabr. for all except

those from Michigan, for the specimens under No. 54.

Emblethis vicarius Horv. = Gonianotus margine'punctatus Uhler,

not Wolff, for specimen No. 65.

Pelocoris carolinensis ^ueno = Naucoris poeyi Uhler, not Guerin,

for specimen No. 148.

Ranatra protensa Mont. = R. fusca Uhl., not Palisot de Beauvois,

for specimen No. 151.

Ranatra americana M.ont.=R. quadridentata Uhl., not Stal for

specimen No. 152. (N. B.—This applies to all the specimens from

the Northern and Eastern United States, as well as Canada, so

determined by myself and others, prior to 1910.)

Lethocerus obscurus Duiour = Belostoma americanum Uhl., not

Leidy, for specimen No. 109.

Notonecta variabilis Fieb. = A", undulata Uhl., not Say, for speci-

men 17€.

WOOD-BORING TRICHOPTERA.i

By J. T. Lloyd,

Ithaca, N. Y.

In the cold, alder-bordered streams of the uplands swamp near

Ithaca, N. Y., are found Caddis-worms whose case-making habits

I Contribution from the Limnological Laboratory of the Department of Entomology in
Cornell University.
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differ greatly from those of described American Trichopterous

larvae. Instead of the usual dwellings of stones or twigs, or tubes

of silk, these utilize fallen twigs of wood from the stream-bottom.

The twigs are hollowed from end to end, and lined with silk, form-

ing portable cases which are a natural part of their surroundings.

These belong to an undescribed species, whose larvae abound

among the litter of branches and twigs, from the surrounding

forest. In spite of their abundance they are most inconspicuous

among the debris. They crawl with a jerky motion, as if swayed

by the passing current, or rest, as if lodged, on a submerged branch,

and when disturbed, let go, drifting down stream with the current.

The twigs used as cases vary greatly in length and diameter,

apparently being selected at random from the litter on the bottom

of the forest stream. Sometimes pieces of heavy bark or frag-

ments of broken wood are used. A cylindrical hole always pene-

trates the wood from end to end. In some twigs the chamber

forks near the anterior end, one outlet curving downward and

opening to the exterior at one side, while the other perforates the

end of the stick. The side outlet, when present, forms the anterior

entrance to the case, the other in the end being plugged with silt

or with small pebbles. Sometimes the chamber curves downward

without forking, as in Fig. 13. The chamber is always lined with

silk. (Fig. 13 represents a case with the silk tube cut away, except

around the larva.) Although there is considerable variation in the

size of the twigs used their average size increases with the growth

of the larvae. To ascertain how the change in cases is made several

experiments were made with captive larvae. Some were removed

from their cases and put in cages with twigs of appropriate size.

These larvae did not attempt to use the wood for making new cases,

but merely spun silken tubes to which particles of silt adhered;

others, which had one side removed from their cases, repaired

the damage with silk and silt. One larva repaired the damaged

side with silt and fragments of bark and then proceeded to cut

away the two ends of its case. It worked from the damaged side

of the case, cutting narrow incisions across the twig until the op-

posite side was reached. The operation of cutting the two inci-

sions across the twig ten mm. in diameter consumed about 24

hours. Two specimens, which were retained in aquaria in the

laboratory, attached the anterior ends of their cases securely, by
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means of silk, to the ends of solid twigs, and then drilled into the

wood, emitting, during the task, an abundance of very finely

powdered wood. One of these new dwellings proved too long for

its occupant. It was accordingly girdled with a circular incision

which was deepened until one end of the twig was completely

cut away. Several sticks similarly ringed were found in the creek

where the larvae occur. No doubt this is the usual method of

changing cases, as larval growth proceeds.

The food of the larvae, as demonstrated by examinations of the

contents of many stomachs at different seasons, consists of fine

powder rasped from submerged wood.

The larvae are active during the summer, fall, and winter. In

February, with the thermometer below 20° Fahr., they were ap-

parently as active as during the heat of summer. By the end of

April they had left the middle of the stream and had firmly at-

tached the anterior ends of their cases to some solid support near

the streams margin. At this time flat stones were fastened over

both ends of their cases, a frequent practice of the larvae at all

seasons, during periods of rest.

The specimens in captivity emerged from June 4 to July 11.

The wood-boring habits of this species may, when we are famil-

iar with more larvae, prove a not uncommon method of case-

making. I have found identical cases in streams on the Western

slope of the central range of the Colombian Andes, and also in

the Valley of the Magdalena River, east of this range. Similar

habits are described and figured by G. V. Hudson in "New Zealand

Neuroptera" 1904 for Tripledides ohsoleta (Pseudonema obsoleta)

of the family Leptocerida?. Hudson, however, states that T. ohso-

leta under natural conditions sometimes constructs cases of frag-

ments of leaves.

Following is the description of the wood borer from New York
State

.

(?) Ganonema nigrum sp. nov.

Length of body 11 mm.; front wing 15 mm.; expanse 3*2 mm. Dominant color of

wings and body dull smoky black. Head black or dark browTi with jet black hairs.

Antennae dark brown with black hairs. Maxillary and labial palpi lighter brown

with black hairs. Membraneous intersegmental portions light, broken between the

head and the prothorax on the venter by a projection of the prothorax and on each

side by a .similar projection. On each side of the neck there is a white, somewhat
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oval, prominence which bears long black hairs. The chitinous portions of the pro-

thorax are black or dark brown with several lighter areas which bear tufts of long

black hairs. Ventral side of the prothorax mostly white and unchitinized, except

for a narrow median strip which projects backward between the coxte of the meso-

thorax. A narrow chitinous plate projects obliquelj' upward and forward from each

front coxa and bears a tuft of long black hairs. The meso- and metathorax are black

with narrow borders of lighter color along the sutures. The abdomen has three

narrow black lateral hnes, the middle one narrowest and extending only as far for-

ward as the second segment; above and below these lines the color is dark brown,

below them it is lighter. One or two gill-like processes, some of which bear black

hairs, project from the sides of each of the first five abdominal sutures. The femur,

trochanter and tarsus of each leg is rather densely clothed with short black hair.

Each fore coxa has two parallel rows of black hairs between which the femur fits

when the leg is folded. Each of the two succeeding coxae is provided with a single

row of long hairs. For details of the genitalia consult Figs. 2, 3, 4, 5, and 6.

Larva: Length 18-20 mm., width .3 mm. Color of chitinous portions of head

and thorax black when viewed with reflected light, when viewed with transmitted

light mounted specimens show faintly lighter markings. The legs are black, ringed

with white. Fleshy portions of prothorax and abdomen are pale brownish white.

The anal hooks are brown.

The Head is narrowest at its anterior end and broadens very gradually to near

its base where it narrows. Behind the place of its greatest diameter it is inclosed

within the first thoracic segment. The distribution of setae on the dorsal surface

is shown in Fig. 7. The frons. Fig. 15, has a semicircular line of setae curving

away from the cephalic margin and three other, more, widely separated setae near

each side. Like the hea\'ily chitinized portions of the head and thorax, the frons is

thickly marked by minute transverse lines from each of which arise several very

minute hairs, giving except under high power, a somewhat scale-like appearance.

The mandibles. Fig. 2 are deeply grooved along their inner margin to the very tip

of the apical tooth. Besides the apical tooth, two lateral teeth are present on each

edge of the groove. From the groove arise three well-defined brushes of hair.

The inner brush is directed inward and backward; the middle and cephalic brushes

are directed inward and toward the front; the cephalic brush is the most dense and

is composed of extremely fine hairs. The labrum, Fig. 9, is crossed by a row of

18-20 strong setae whose bases almost touch, except on the median line, where there

is a greater space. On each latero-anterior angle there is a patch of long fine hairs

and in the middle of the cephalic margin a dense line of short hairs.

The Thorax: Prothorax heavily chitinized above and on the sides. The area

between and in back of the coxal cavities is membraneous, except two narrow spots

immediately in front of the mesothorax. Mesothorax with a chitinous area which

extends back over the metathorax as far as the caudal margin of the hind coxae.

Within this area there is a well-defined square bearing eight setae. Fig. 7. The

sides are not chitinous, except for a small black triangle behind each coxa, which

bears a circle of about twelve setae; the venter is free from heavy chitin, except for

two narrow yellow spots on the caudal margin. The metathorax is without heavy

chitin above. On the sides the distribution of chitinous plates is the same as on
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the mesothorax, the upper mark, however, is not so dark in color as on the preced-

ing segment and bears more setae, which are less circular in arrangement. The
venter differs from that of the mesothorax, only in having the chitinous areas near

the caudal margins darker in color. The front leg. Fig. II, is little more than half

the length of the succeeding legs, but is more robust. It bears three stout spiu-s on

the inner angle next to the tarsus and one isolated spur on the distal margin. On
the inner margin of the basal segment of the tarsus there is a single row of short

stout spines. The inner surface of the tibia bears numerous very short spines.

The inner surface of the femur is sparsely armed with short triangular teeth. The
coxa, on its inner margin, has a few short spines and over its entire surface has rows

of fine, short hairs like those described for the frons. The two succeeding legs

(Fig. 1^2 shows the hind leg), differ from the front leg in being longer and less robust

and in having fewer and weaker short spines. Each of these legs has but one tibial

spur.

The Abdomen is cylindrical and almost uniform in circumference throughout its

length. The humps on the first segment are not greatly developed. The lateral

humps bear an area of short curved spines whose points are directed forward. The
gills are distributed on segments 2-8, above and below the lateral line, as diagrammed

in Fig. 10. The lateral line, near the caudal margin of the seventh abdominal seg-

ment, ends at the beginning of a fleshy raised line. Fig. 16, which crosses the suture

between the seventh and eighth segment and, inclining upward, extends to the

caudal margin of the eighth segment. Each side of this fleshy line is armed with

curved, bifurcate spines directed backward. The anal hooks and the arrangement

of setae on the last abdominal segnaents are shown in Figs. 16 and 17.

Pupa: Length, 13 mm. Mandible Fig. 20. Tarsi flattened and fringed on each

side by a row of black swimming hairs. Lateral line black. A narrow black line

parallels the lateral line beneath, to the caudal margin of the eighth segment, where

the two converge. A narrow black line above the lateral line contains the spiracles.

Abdominal segments 2-9 with paired tufts of hair near their caudal margins above.

On the caudal margin of the first abdominal segment there is a pair of lobes. Fig. 18,

covered with sharp spines. Above these lobes are sparse backward-pointing teeth.

The chitinous plates of the abdomen are shown in Fig. 18. The posterior end of

the pupa is represented in Fig. 19.

TWO NEW SPECIES OF BORBORIDAE.

By Charles W. Johnson,

Boston Society of Natural History, Boston, Massachusetts.

Leptocera frosti sp, nov.

Female: Shining black. Front broad, face light brown, vibrissse large, with a

row of six smaller bristles extending to the posterior angle of the cheek, above this

row near the middle, two prominent bristles, mouth parts and antennae black,

second joint slightly longer than the third, arista dark brown, pubescent and
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about as long as the head. Thorax with prominent bristles, scutellum with four

strong marginal bristles; pleura brownish below the humeri and wings; a long

curved bristle midway between the base of the wing and posterior coxa. Abdomen
with a large bristle at the posterior angles of the third and fourth segments. Legs

black, bases of the femora and all of the tarsi brown; middle tibiae with two very

large, spine-like bristles at about one-fourth the length of the tibia from the base,

and a corresponding pair at about one-fourth the length of the tibia from the apex,

the intermediate and apical spines much smaller; metatarsi with three large, apic-al

spines; posterior femora with an upper and lower row of large bristles. Halteres

black. Wings dark smoky brown, with the greater portion of the first basal cell,

the anterior and middle of the discal cell, a long slightly curved stripe in the middle

of the marginal cell, and a large crescent shaped mark beyond the discal cell, sub-

hyaline; the bristles on the first section of the costa double the length of those on

the second and third, the length of all the sections about equal. Length 2. ,5 mm.

One specimen, Framingham, Mass., Oct. 19, 1913, collected by

Mr. C. A. Frost while sifting for coleoptera and presented with

many other interesting species to the New England collection of

the Boston Society of Natural History.

Leptocera palliceps sp. nov.

Female: Front, face and occiput light yellow, shining; antennae- dark brown with

prominent bristles, third joint hairy, arista pubescent, as long as the width of the

head; vertex with three orbital bristles on each side with narrow black lines ex-

tending from the central bristles to a point at the verve:*, ocelligerous area brown

and bearing two bristles; tip of the proboscis black. Thorax and abdomen black,

shining. Legs yellow, middle and posterior femora black. Wings brownish hya-

line, with a slightly darker spot in the marginal cell. Length of the third section

of the costa about double the length of the second. Length 1mm.

One specimen, Clemonton, N. J., May 12, 1899. Type in the

author's collection. This little species seems to be readily dis-

tinguished by its entirely light yellow head.

HEMIPTERA-HETEROPTERA OF MAINE.

Corrections and Additions.

Since the publication of my list,^ it has come to my notice that

there are a number of changes which should be made in the records.

Some of these have been very kindly brought to my attention in

correspondence, others I have noted myself. I am changing here

chiefly such things as might cause confusion, preferring to leave

for the present matters which are more or less debatable. In a

1 Psyche, Vol. XXL, 1914, p. 139.
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recent paper,' Van Duzee discusses several points belonging to

the latter class.

P. 140. Arctocorixa should read Arctocorisa. All the Corixids mentioned be-

long to this genus.

A. harrisii is a dimorphic cf form of interrupta.

P. 141. Horcias limhafeUus is a form of dislocatus goniphorus Say.

P. 142. P. dislocatus with its varieties belongs to the genus Horcias.

Cyrtorrhinus should be deleted.

C. marginatus doubtless =Orthotylus congrex.

Orthotylus is correct.

H. ctVn'=uhleri Giard.

iS/j/?/(ra.wH(rt = Strongylocoris Blanchard.

7rfo/oro/-;>= Dicyphus Fieber.

Megalocoleus should be deleted.

M. coagulatus belongs to the genus Orthotylus.

P. 143. Under Clinocoris insert Cimex Auct., Linnaeus.'

Acanfhia Auct.

After Nepa apiculata Harr. insert Uhl.

P. 144. The record of Apiomerus ventralis has been questioned by several corres-

pondents. The data were taken from a specimen in the Boston Society

collection, determined by Van Duzee, as I am informed by Mr. C. W.
Johnson. It was collected by C. A. Frost, who has taken another

specimen at Framingham, Mass.

Zelus exsanguis and Z. luridus are considered distinct by Van Duzee.

Both forms occur in Maine.

Limnoporus is considered a subgenus of Gerris by Torre Bueno, our

authority on aquatic Hemiptera.

P. 145. Tingis should read Melanorhopala Stal.

P. 146. Say's Lygceus scolopox is unknown. Uhler's record of Orsilhis scolopax

doubtless refers to Nysius longiceps.

P. 147. Before Aneurus insert F.^mily DYSODIID.E.
C. typhcvus should read C. distinctus Dallas. As noted by Barber,^ the

description of Dallas makes it clear that the northern form is distinctus.

P. 149. A. sereiventris should read A. serieventris.

Homaemus should read Homaemus.
The following records should be added to the list:

Horcias dislocatus scutellatus V. D. Portland.

Lygus tenellus V. D. Me.

Melanorhopala clavata. 15 July. Pownal.

Gsocoris uliginosus Say. 5 July-13 Sept. Pownal, Westbrook.

H. M. Parshlet.

» Canadian Entomologist, Vol XLVI., 1914, p. 377.

•Ins. Fla., II., Hem., Bull. Am. Mus. Nat. Hist. Vol. XXXIII., 1914, p. 518.
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THE ADVANTAGES CHRYSOMELID BEETLES SECURE
BY CONCEALING THEIR EGGS.

By Robert W. Hegner,

Zoological Laboratory of the University of Michigan, Ann Arbor,

Michigan.

It is obvious to everyone that eggs that are concealed will be

more likely to escape destruction than those that are laid in open
situations and hence easily seen by predatory animals. There

is good reason for believing, however, that in the case of those

chrysomelid beetles that lay their eggs on the under surface of

leaves, there are other factors involved which make concealment

only one of the advantages thus secured. It is the general habit

of insects as well as many other animals to hide their eggs. Often

this results in their development in the dark. Large numbers of

animal eggs develop normally in the dark since those that pass

through the embryonic period within the body of an opaque parent

or are surrounded by opaque envelopes are effectively shielded

from the light. Many experiments have been performed with

the eggs of a large number of animals in order to test the influence

of darkness upon embryonic development, but the general con-

clusion has been reached that the lack of light neither retards

nor accelerates growth. In beetles' eggs the chorion allows the

penetration of light rays and hence the direct rays of the sun must
reach the interior of the eggs exposed to them.

So far as I know no one has determined the reasons why many
insects lay their eggs on the under surface of the leaves of plants,

rather than on the upper surface. The experiments described in

this paper were undertaken with the idea of furnishing data which
might assist in explaining this phenomenon. The potato beetle,

Lejptinotarsa decemlineata, was found to be favorable for this pur-

pose because of the ease of obtaining its eggs and of rearing it in

the laboratory. Besides the normal development of the eggs of

this beetle is well known.
It was first proved that there is no difference between the upper

and lower surfaces of a potato leaf which causes the beetles to pre-

fer the lower surface, since individuals placed in stender dishes

in the laboratory laid their eggs on the under surface of the leaves
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as they lay in the dishes regardless of whether this was the upper

or under surface in nature.

A series of experiments were then performed in order to deter-

mine if direct sunlight is injurious to the developing eggs. These

experiments extended over the period from June 11 to June 23,

1914. Fortunately these days were practically cloudless and thus

afforded an abundant and uninterrupted supply of sunlight. The
details of two experiments will suffice to indicate the nature of

the experiments and the conclusions that may be drawn from them.

Experiment I.

On June 15, fifty batches of potato beetles' eggs were collected

at random. Each batch of eggs and that part of the leaf to which

it was attached was cut away from the rest of the leaf. Thirty-

five batches were then pinned firmly to a board and the board was

placed on top of the laboratory where the rays of the sun would

strike the eggs throughout the day. The remaining fifteen batches

were pinned to another board, which was placed beside the other

but inverted so that the eggs were in the shade at all times. The
results are recorded in Table I.

Table I.

Date.
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suggested as the retarding factor since the eggs were in a rather

dry place compared with that in which they are usually laid and
it has been found that eggs in the laboratory must be kept in a

moist atmosphere to insure the emergence of the larvae.

Of the thirty-five batches placed in direct sunlight none hatched,

but eighteen developed up to the hatching point. Twelve batches

showed no signs of hatching at the end of the eighth day. Five

of the batches were either blown away or destroyed by some ani-

mal. The only animals that could possibly be responsible for

the disappearance of these eggs were birds or large insects, but

whether or not they were responsible was not determined.

Experiment II.

On June 15, a beetle just about ready to deposit eggs was placed

on a plant in the garden and enclosed by a glass jar. Within two
hours she laid a batch of thirty eggs. Part of these were taken to

the laboratory where they hatched in six days (June 2'-2). The
leaf to which the rest of the eggs were fastened was bent over and
held in place so that the rays of sunlight would strike the eggs.

At the end of twenty-four hours four of the control eggs and
four of those left on the plant were fixed. Sections of these eggs

show that development proceeded in both groups at the same
rate and that sunlight had no visible influence upon the devel-

opment of the eggs subjected to it. Another group of four were

taken from the plant at the same time and kept in the laboratory

in a moist watch glass. These hatched in the normal period (six

days) . Sunlight acting upon the fresh eggs for a period of one day
had therefore no effect upon the development of these embryos.

The eggs on the plant in the sunlight should have hatched on

June 22. On this date the larvae within them could plainly be

seen; they failed to emerge within the next two days when the

experiment was concluded.

General Conclusions. These experiments prove that the eggs

of the potato beetle in various stages of development are pre-

vented from hatching when kept in direct sunlight, but are not

retarded in their development. The non-hatching of these eggs

is probably due to partial dessication. The advantage of conceal-

ment is not so great therefore as that secured by shielding the eggs

from the dessicating properties of sunlight, since the potato beetle
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race would probably persist even if the eggs were not concealed,

but would certainly die out if the eggs were laid where sunlight

could act upon them.

TWO NEW ORIENTAL PHORID.E.

By J. R. Malloch,

Urbana, Illinois.

Aphiochseta parasitica, sp. nov.

Female: Yellow. Frons slightly darkened towards vertex; antennse, and pro-

boscis yellow, palpi whitish-yellow. Pleura with a small dark spot below wing base.

Dorsum of abdomen brown, each segment with a very narrow yellow posterior

marginal line. Legs yellow, mid coxae with a black spot on their posterior surface;

apices of hind femora and dorsal surface of hind tibise blackened. Wings clear,

veins brownish. Halteres yellow. (This description is drawn from alcoholic

specimens. Fresh or dry mounted examples will probably be darker in color.)

Frons slightly longer than broad, the surface with numerous short hairs; post-

antennal bristles 4 in number, sub-equal in size; first row of bristles convex, the

center pair but little below the outer pair and distinctly nearer to center of frons;

antennas normal in size, third joint rounded; arista bare, about one-third longer

than length of frons, palpi projecting beyond apex of antenna, not swollen, and

with about 8 distinct black bristles; cheek bristled. Mesopleura bare; scuttellum

with 4 bristles, the basal pair slightly the weaker. Abdomen almost bare, only a

few very weak setulse present, the segments sub-equal in length. Legs normal;

fore tarsi slender; hind femora and tibiae dilated; the mid tibial setulse weak; hind

femora with a few weak setulae on the basal half of the ventral surface; hind tibise

with 10-11 setulae extending in a series from basal thhd to apex, which at no part

exceed in length one-half the tibial diameter. Costa to about three sevenths the

wing length; fringe close, the hairs not exceeding in length twice the diameter of

the costal vein, first costal division about 5 times the length of second; third slightly

shorter than second; fourth vein gently arcuated, ending distinctly in front of wing

tip, slightly recurved.

Male: Similar to female in coloration. Differs in having the frons rather nar-

rower; the lower pair of post-antennals minute, and the upper rather close together;

the antennae larger, the third joint over one-third as large as the eye; the abdomen

tapering; the hypopygium slightly exposed, and the anal protuberance very small,

W'ith 2 weak apical hairs; the costa reaching to about two-fifths the wing length, the

second and third divisions thereof sub-equal, and the fringe more widely spaced.

Length: 1.75-2.5 mm.

Tyfe: From Heliothis larva, Medan, Sumatra, May, 1912.

Allotype {Male): Same data. Paratypes: Same data. Five specimens in all.
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At least two species with the costa falling short of the wing mid-

dle are recorded as parasitic on insects, viz., fasciata Fallen, and

nedce Malloch. -Both of these species were recorded as occurring

on Coccinellidse and are not closely allied to 'parasitica. There

are besides the records mentioned in this paper several others

already published which serve to show that the parasitic habit is

by no means rare in Phoridje though but few species have so far

been reared under observation.

Aphiochaeta destructor sp. nov.

Male: Yellow. Antennse reddish-yellow; palpi pale yellow. Abdomen slightly

brownish on dorsum; anal protuberance pale yellow. Legs yellow; mid coxae with a

distinct black spot on posterior surface; apices of hind femora broadly brown.

Wings clear, veins yellowish. Halteres yellow. (This description is drawn from

alcoholic specimens. The color in fresh or dry mounted examples will probably be

slightly darker.)

Frons subquadrate; lower pair of post-antennals distinctly weaker than upper

pair; center pair of bristles in first row distinctly lower on frons, and, vertically,

about midway between them and the central suture; anntena slightly enlarged,

third joint rounded; palpi large, but not swollen, protruding as far as the apex of

antenna, about 8 short black setulse on the under surface of each. Mesopleura with

numerous short hairs and a long, black, backwardly directed bristle on the upper

posterior portion; scutellum with 4 sub-equal bristles. Abdomen tapering slightly;

segments sub-equal; second segment with 2-3 short setulse on the lateral margins

of dorsum; anal protuberance large and stout, its surface with several black hairs,

and the apical pair distinct. Legs stout, the hind femora and tibiae dilated; mid
tibial setulse weak, those on the hind tibia distinct, the longest one about equal in

length to one-half the diameter of the tibia, 9-10 in number, and extending from

base to apex. Costa reacliing to slightly beyond middle of wing, fringe very close,

the hairs slightly longer than diameter of costa; first costal division equal in length

to second and third together; third about one-fifth as long as second; fourth vein

gently arcuated, ending well before wing tip.

Length: 1.75 mm.
Type and Paratype: From Noctuid pupa, Poerwakerto, Java, June, 1911.

This species bears a close resemblance to scalaris Loew. in wing

characters, but is otherwise readily distinguished especially by
the bristling of the mesopleura which is bare in scalaris. The
long backwardly directed bristle on the mesopleura is found in

several previously described species. The European species

ciliata Zetterstedt is perhaps the commonest and most widely

distributed of this group, but is readily distinguished from any
of the species that are known to be parasitic, or at least to feed upon
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insects in any stage. The species jiili Brues which has very simi-

lar characters on the pleurae and is almost identical in coloration

has been reared from myriapods. Perdita Malloch, which is very

closely allied to jidi has been reared from the larvae of a butterfly,

Eurymus eurytheme. Besides these two, there are several others

possessing the strong backwardly directed mesopleural bristle, but

with the exception of ciliata Zetterstedt, which I have found on

carrion and fungi, and halictorum Melander and Brues, which

has been recorded from burrows of Halictus,^ nothing is known of

their habits. Some of the species in Phoridoe are true parasites,

but in some cases they may only attack wounded larvse, though it

is very probable that like certain species in the Tineinse (Micro-

lepidoptera), and other groups, they will feed readily upon Lepi-

dopterous or other pupae.

The type specimens of the species were returned to the U. S.

Bureau of Entomology, from which they were sent for identifi-

cation.

THE PREVALENCE OF MACROSARGUS CUPARIUS
LINN., IN THE UNITED STATES.

By W. E. Britton,

Agricultural Experiment Station, New Haven, Conn.

On May 20, 1914, I received from a correspondent in Walling-

ford. Conn., several specimens of an unfamiliar insect, with the fol-

lowing accompanying note:

—

Under separate cover, I am sending you some grubs I found on my strawberry

plants. They were close to the crown of the plant at the base of the dry leaves.

Will you please tell me what they are, what harm they do, and how to get rid of

them?

The specimens in question might be taken for either larvae or

pupae. They were mouse-gray in color, about 10 mm. long, nearly

3 mm. broad, and less than 2 mm. thick. The anal extremity was

thin and broadly rounded as seen from above : from it toward the

head the sides were nearly parallel for about three-fourths of its

length; then it tapered to a narrow elongated head with a liemis-

I Biological Bull. V, 1902, p. 14.
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pherical projection on each side, the projections resembling eyes.

The segmentation was well-marked throughout.

These curious specimens were placed in a breeding cage in the

insectary, and on June 1, an adult two-winged fly emerged. An-

Fig. 1. Macrosargus cnprarius Linn.

Adult, larvae and puparium.

other appeared June 15. These were kindly identified by Mr. C. W.
Johnson as Macrosargus cuprarhis Linn., a European species which

has become rather abundant in this country.

As the appearance and habits of its immature stages are not

well-known, at least, in this country, this note and the accompany-
ing illustration, from a photograph by Mr. B. H. Walden, may
serve to call attention to it. Mr. H. B. Weiss has recently recorded

(Ent. News, Vol. XXV, p. 395: 1914) this species as having

been received in New Jersey on Azaleas, imported from Holland in

1913, but he does not state whether it came in the larval, pupal

or adult stages.

In regard to the further distribution of this species Mr. Johnson

writes as follows:

I first collected about fifty specimens of this species along Second River, above

Belleville, near Newark, N. J., June 12-16, 1892. The capture was recorded {Ento-

mology News, Vol. 7, p. 94, 1896) under the name of Sargus neheculosus Zett. which

is merely a variation of cuprarius. As this species had not been recorded from
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America and was not represented in any of the older collections, I was inclined to

consider it a recent introduction, but this theory has been somewhat shaken since

collecting it in considerable numbers at Niagara Falls, N. Y., June 24-28, 1901,

and receiving specimens the same year from Mr. G. Chagnon who collected them

at Rigaud, Quebec, July 27. In 1903 I came to Boston and was surprised to find

it quite common in the vicinity (Blue Hill, May 30, and Auburndale, July 19-

Aug. 13.). Since then I have collected it at the following localities:—Hyannis Port,

July 4, 1904; Calais, Me., July 10, 1909; Middletown, Conn., June 17, 1909 and

Bretton Woods, N. H., June 27, 1913; near Newport, R. I., June 5, 1914. Recently

I have received specimens from Brother Germain, taken at Ottawa, Canada.
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EXCHANGE COLUMN.
Will exchange insects of various orders for Parasitic Hymenoptera from any

part of the world.—C. T. Brues, Bussey Institution, Forest Hills, Mass.

Wanted. Ants from all parts of the world.—W. M. WTieeler, Bussey Institution,

Forest Hills, Mass.

I pay cash or give American and exotic insects in exchange for fertile eggs of

Catocala spp., living Catocala 9 9 (captured specimens only), hibernating pupae

and larvae of any other group of Lepidoptera.—William Reiff, 306 Arborway,

Jamaica Plain, Boston, Mass.

Florida insects of all orders, also Fish, Batrachians, Reptiles, Shells and Marine
Invertebrates sold by .4. G. Reynolds, Gulfport, Florida.

New England Orthoptera identified. I wish to examine adult Orthoptera of all

families from all parts of New England. Material will be identified for the privi-

lege of retaining desired examples, for which good exchanges will be given, subject

to approval of owner.—A. P. Morse, Wellesley College, Wellesley, Mass.

The undersigned will greatly appreciate recei\'ing records of New Jersey species

not listed in Smith's Insects of New Jersey.—Harry B. Weiss, 272 Hale St., New
Brunswick, N. J.

Offered for cash, but exchange preferred. Fitch and early Illinois reports;

Insect Life; Harris's Insect; many others.—J. E. Hallinen, Cooperton, Okla.

Histeridae. North American Histeridae identified or unidentified, desired in

exchange for beetles of other families. F. G. Carnochan, Bussey Institution^

Forest Hills, Massachusetts.

Hemiptera-Heteroptera. I desire specimens of this group from all regions,

especially New England. I will give in exchange species of this and other orders

(except Lepidoptera), and will identify New England material. Correspondence

desired.—H. M. Parshley, Bussey Institution, Forest Hills, Mass.

Wanted: Psyche, Vol. VIII, No. 265 (May, 1898); No. 267 (July, 1898); No.

268 (August, 1898); Vol. IX, No. 300 (April, 1901). Address, giving price. Libra-

rian, Stanford LTniversity, Cal.

Sarcophagidae from all parts of the world bought or exchanged according to

arrangement. North American material determined.—R. R. Parker, Entomolog-

ical Laboratory, Massachusetts Agricultural College, Amherst, Mass.

Wanted: Transactions American Entomological Soc, Vol. 4; Entomological

News, Vol. 2, Nos. 6 and 10; Vol. 8, Nos. 1 and 6; Vol. 9, Nos. 1 and 2; Vol. 10,

No. 10; Vol. 11, Nos. 1, 3 and 5. W^ill purchase at reasonable price.^—Howard L.

Clark, P. O. Box 1142, Providence, R. I.

For sale, or in exchange for Henneguy "Les Insectes": Ashmead's "Classification

of the Chalcid Flies" (Carnegie Mus., Pittsburg.)—J. P. Baumberger, Bussey

Institution, Forest Hills, Boston, Mass.

Advertisements.

A new edition of the Naturalists' Dictionary has just been published by S. E.

Cassino, Salem, Mass. This directory is invaluable to naturalists since it is the

means of bringing together students and collectors in all parts of the world through

correspondence. The director}' contains an alphabetical list of English speak-

ing professional and amateur Naturalists in all parts of the world, also a list of

Scientific Societies and Periodicals. The price of the Directory is $2.50 in Cloth

Binding and $2.00 in Paper Binding. Sent postpaid. As only a limited edition

has been printed it is advisable for any one wishing a copy to order at once.
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1,000 PIN LABELS 25 GENTSt At your Risk. (Add lOc for Registry or Chocks)
Limit: 25 Characters; 3 Blank or Printed Lines (12 Characters in Lenjrth.) Additional Character* Ic per 1,000

In Multiples of 1,000 onlv; on Heaviest White Ledger Paper—No Border—4- Point-Type- --About 25 on a Strip—Ne
Trimming—One Cut Makes a Label. SEND me oudeu with copy, for any kind of ARTISTIC PHINTING LAROK
OS SMALL. Index cards, maps, sex-marks, labels for minerals, plants, eggs, etc. If quantity is bight,
PRICK IS SURE TO BE. Labels exceeding 3 Lines [Blank or Printed] $2 per M. and up. Orders totalling leis than

5,000 double price. Cash (no checks) with order.

C. V. BLACKBURN. 12 PINE STREET, STONEHAM, MASSACHUSETTS

ASSAM INDIA
STICHOPHTHALMA CAMADEVA

Limited supply of perfect specimens at $1.50 each.

Papilio arcturus, Papilio evan, Symphwdra khasiana, and many others at right prices.

THE ENTOMOLOGICAL EXCHANGE -:- 75 Maple Street, West Roxbury. Mass.

Ward's Natural Science Establishment

84-102 College Ave.

ROCHESTER. N. Y.

We have purchased the entire stock in trade of the American

Entomological Co., of Brooklyn, and are now prepared to

furnish all the material formerly sold by them.

We call particular attention to our

ONLY GENUINE SCHMITT INSECT BOXES

Insect Cabinets and Exhibition Cases. A full description of these

is given in the A. E. Catalogue, No. 9, which will be sent free to

those interested.

We make a specialty of material for dissection and can furnish

all forms from the lowest invertebrates to vertebrates.

We also manufacture the

AMERICAN ENTOMOLOGICAL COMPANY'S INSECT PINS

which are pronounced superior to all others by prominent Ento-

mologists. If you do not know these send us a trial order.

American Entomological Company's Price List, No. 7 contains

a list with prices of our large stock of Lepidoptera as well as

description of our various insect collections. Sent free to our

<;ustomers. Price twenty-five cents to those not on our books.
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The Canadian Entomologist
A Monthly Magazine Devoted to the Study of Scientific Entomology

Volume 46 is now in course of publication. It is the oldest established maga-

zine of the kind in America and has a world-wide circulation. Subscription $2.00

per annum, payable in advance, which includes a copy of The Annual Report of

the Entomological Society of Ontario to the Legislature. Editor. Dr. E. M.
Walker, Biological Department, University of Toronto, Toronto, Canada.

Published by the Entomological Society of Ontario,

GUELPH, CANADA

The Entomological Exchange
Opened for the purpose of meeting a demand for centraliza-

tion of exchange of Lepidoptera with reliable collectors in all

parts of the world. Will exchange hibernating eggs, pupae

and imagos, also well inflated larvae accepted. For further in-
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A NEW TRICHODECTES FROM THE GOAT.

By Vernon L. Kellogg and Shoxosuke Nakayama,
Stanford University, California.

The domestic goat has long been known to harbor a Mallophagan

(biting louse) species peculiar to it and to one or two related wild

forms, most notably the chamois. This parasite, Trichodectes

climax, was recognized by Nitzsch a century ago, and has since

been recorded from domestic goats in all part of the world. It is a

cosmopolitan parasite species because its host is cosmopolitan.

Also it is the only Trichodectes until now found on the domestic

goat. It is characteristic of the goat just as another Tricho-

dectes species, sph(srocephalus, is characteristic of a certain nearly

related host, the domestic sheep and two or three of its wild con-

geners, (Ovis ornata, 0. melanocephala, et cd.). So far sheep have

not been found to harbor any other Mallophagan than T. sphcero-

cephcdus.

But the goat, at least certain individuals of the merino goat,

living in California, do afford food and shelter to another and larger

species of Trichodectes than the long-known and widespread

climax. This species we are describing in this paper.

The specimens of the new species (many males and females)

were received this month (November) from Professor W. B. Herms
of the University of California, who fook them from a "young
merino goat received from near Inverness, Marin County, Cali-

fornia." Professor Herms reports the goat as "very badly in-

fested," adding in a later letter, that he has "never before seen an

animal so badly infested with biting lice as is the goat in our pos-

session, and I am told other goats in the flock from which this one

was taken are equally infested."

The new species is unusually large for a Trichodectes, the fe-

males being more than two millimeters in length (some individuals

almost 2| mm.), the males not quite so long. T. climax hardly
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attains a length of one and a half millimeters. In the shape of

head and abdomen, the curious covering of short, fine spiny hairs,

and in the markings, the new species of differs strongly from climax.

It shows more of a resemblance, in shape and markings of head,

and general appearance of body to T. penicillatus than to any

other species of the genus, which resemblance, if it suggests any

near relationship—it probably does not—is most extraordinary,

as penicillatus has been recorded only from a kangaroo ! However,

it has been recorded but once, and that by Piaget, its describer,

who had his specimens from a single kangaroo {Macropus penicil-

latus) in the Zoological Garden at Rotterdam. Zoological garden

specimens of Mallophaga are always open to suspicion as to the

host records, the conditions, especially in such a crowded garden

as I remember the Rotterdam one to be, being unusually favorable

for straggling. However, the resemblances between T. penicillatus

and our new species from the goat may be only superficial and non-

significant of relationship. The new species may be described as

follows

:

Trichodectes hermsi sp. nov. (Fig. 1).

Many males, females and young from a young merino goat, Inverness, Marin Co.,

Calif, (coll. W. B. Herms).
'

Female: Body, length 2.4 mm., width (widest across fifth abdominal segment),

1.32 mm., head, length .J'l mm., nadth .57 mm. General color pale yellowish brown,

the head and thorax and the median abdominal blotches darker than the almost

whitish ground color of the abdomen. Dorsal surface of the whole body with a sparse

covering of short, fiae, spine-hairs. In addition there are longer hairs along the

lateral margins and in regular segmental transverse series on the abdomen.

The head is broader than long, the region behind the antennae being distinctly

and suddenly broader than the part in front. The clypeal margin is flatly convex,

and the occipital margin shallowly concave. The antennae are long enough to

reach, if bent directly backward, to the hind lateral angles of the head, but no

farther than that. The head is uni-colored, showang no markings except the slightly

darker narrow margin all around, and a pair of short, distinct narrow bands (more

like small linear blotches) extending from base of antennae to the clypeal margin.

Several not long hairs in each temporal angle and the whole head sparsely covered

with short, fine spine-hairs.

Prothorax with sharply produced, conspicuous lateral angles, with a group of five

or six rather strong, although not long, hairs in each angle. It is much wider than

long, as is also the metathorax which is about the same width as the prothorax, but

is a Uttle longer. The metathorax has a doubly angulated posterior margin, with

the median portion concave. There are numerous longish stiff hairs along the pos-

tero-lateral margins of the segment, and a transverse dorsal series of a dozen or
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more hairs across the segment near the posterior margin. The legs have the single

tarsal segment unusually long and distinct, and the tibiae bear numerous short but

distinct and sharp spine-hairs.

The abdomen is large and thick, symmetrically elliptical with broad ends, and

covered sparsely with minute pointed spine-hairs. There is also a transverse series

of longer but fine spine-

hairs across the dorsal

surface of each segment

just in front of the pos-

terior margin of the seg-

ment. There are numer-

ous longer hairs on the

lateral margins of each

segment, and a brush of

longish hairs on the pos-

terior margin of the last

segment. At each side of

the next to last segment

there is achitinized back-

ward-projecting, pointed

process, slightly curved

and angulated in the

middle, with the con-

vexity on the outside.

The ground color of the

whole abdomen is pale

yellowish-white, of more

golden color along the

lateral margins, and with

a series of seven browTiish

median blotches, largest

and darkest on segments

7 and 8. The next to the

last segment is nearly

covered by two pale

translucent, brownish

blotches, partly fusing

on their inner faces.

Male: Body, length

1.68 mm., width .61mm.,

head, length .34 mm.,

width .47 mm.; thus much smaller than the female, and with abdomen with sides

more nearly parallel, converging posteriorly. The head is a little different in shape,

the anterior, or clypeal, portion not extending so far in front of the antennae and

more flatly rounded. The genitalia show distinctly through the body-wall,

although they are not heavy or strongly chitinized. The parameres are long,

narrow and pointed.

Fig. 1. Trichodectes hermsi n. sp.; A, female; B, last

antennal segment of female, showing sense pits; C,

small chitinized sclerite at middle of occipital margin

of head of male; D, same of female; E, outline of head

of male; F, hind leg of female; G, part of abdominal

body-wall showing scaly covering; H, tip of abdomen

of male, showing genitalia; I, tarsus and tarsal claw of

hind leg of female.
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THE LUMINOUS ORGAN OF THE NEW ZEALAND
GLOW-WORM.i

By W. M. Wheeler and F. X. Williams.

The earliest description of the New Zealand glow-worm seems

to be given in a brief note by Meyrick published in the Entomolo-

gists' Monthhj Magazine for 1886. This observer found a number
of larvae, which he supposed to be those of a Staphylinid beetle,

on the damp, precipitous banks of a densely shaded creek near

Auckland. The larvae were described as burrowing "in the earth,

exposing the head and anterior portions from the burrow but having

in front of them a sort of irregular slimy network. " They occurred

in such numbers that more than fifty were counted in a square

foot of surface. Meyrick states that the same or a similar species

has been noticed in caves and mines in other parts of New Zealand.

He says that "the light consists of a small light-greenish white

erect flame rising from the back of the neck, " and that the food of

the creature consists of minute insects probably attracted by its

light.

During 1886 and 1887 Hudson published accounts of the insect

and pointed out several errors in Meyrick's description. He
showed that the luminous larva is not so numerous in a given area,

that its light does not proceed from the neck but from a large

glutinous knob at the posterior end of the body and that it inhabits

irregular cavities in the earthen banks "where it hangs suspended

in a glutinous web, which also appears to envelop the body,

large quantities of sticky mucous being periodically shot out of

the mouth of the larva and formed into threads as required."

Hudson supposes that the larva feeds on decaying vegetable

matter. He saw the light displayed most brilliantly at 3 or 4

o'clock in the morning but on several occasions observed no light

all the evening. The light does not serve to attract food but

"to assist the larvae in escaping from enemies, as when disturbed

they nearly always gleam very brilliantly for a few seconds, sud-

denly shutting off the light and retreating into the earth." The
imago reared in the breeding cage proved to be a Tipulid fly which

1 Contributions from ths EntoniDlogical LabDratory, Busssy Institution, Harvard University,

No. 86.
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was identified as Trimicra pillipes by Baron Osten-Sacken. The

noted dipterist, however, regarded the luminous larvje sent to

him as those of a MycetophiUd (1886).

A more exhaustive account of the Hfe-history of the New Zealand

glow-worm was published by Hudson in 1891. He studied the

insect in the deep ravine of the botanical garden at Wellington

and with some difficulty worked out its transformations. It

proved to be a Mycetophilid and was described by Skuse as

Bolitophila luminosa in an appendix to Hudson's paper. The

imago, identified by Osten-Sacken as Trimicra pallipes did not,

therefore, develop from one of the luminous larvae but from another

larva that had accidentally entered Hudson's breeding cage.

The pupa of the Bolitophila is figured with a large branched and

apparently tracheal process on the prothorax. The anal segment

was found to be luminous in life and the imaginal flies, all of which

proved to be females, were also luminous, emitting from the tip

of the abdomen "a strong light about half as bright as that emitted

by a full grown larva."

On September 5, 1914, the senior author, while visiting New
Zealand, took part, through the kindness of Mr. T. F. Cheeseman,

in an excursion to the Waitakari Forest, near Auckland, for the

purpose of inspecting some of the few large surviving kaori-pines

(Agathis australis Salisb.). In order to reach the forest by a short

cut it was found convenient to traverse a dark tunnel many yards

in length excavated through a small mountain and serving as a

viaduct for a pipe from a large reservoir to the water-works of

the city of Auckland. The walls of this tunnel were spangled

with beautiful blue-green sparks, which proved, on examination,

to be the luminous Bolitophila larvae described by Hudson. They

varied from about 1 to 3.5 cm. in length and were living on slender

glutinous threads which, in some cases, depended from the ceiling

of the tunnel. Several of them, transferred to a moist vial, were

later examined under a strong pocket lens and showed the luminous

organ very distinctly in the dilated ovoidal terminal segment

of the body. This segment bears a pair of small, jointed cerci

and is, therefore, probably the eleventh abdominal metamere.

The organ appeared as four parallel rods closely applied to one

another in the middle of the vesicle on the ventral surface of the

very slender rectum. Their long axes were parallel with the long



38 Psyche [April

axis of the body and all were slightly curved, so that the oblong

plate which they formed together was concave on the dorsal and

convex on the ventral surface. They gave off a bluish-green light

most intensely from their dorsal surfaces, as their ventral surfaces

appeared to be covered with a vague mass of reflecting tissue.

The specimens were killed in 50 per cent, and then transferred

to 70 per cent, alcohol, which seemed to preserve them sufficiently

well for subsequent study. The junior author sectioned a number

of the specimens and stained them with Heidenhain's iron hsema-

toxylin. He also obtained excellent views of the structures as

whole mounts or partial dissections stained in alum cochineal.

Fig. 1, PI. 3, represents one of the larvse in lateral view. The
head is very small, with minute eyes; the long body grows broader

posteriorly and terminates in a bulbous enlargement or vesicle,

separated by a distinctly constricted region from the more anterior

segments. If this constricted region is counted as a segment the

abdomen has the full number, eleven, of segments characteristic

of insects. Hudson's figure of the larva (PI. 8, Fig. 1) is certainly

incorrect, since it represents no less than nineteen post-thoracic

segments and the outline of the terminal bulbous segment is defect-

ive. It is probable that this region in our figure is too small, as

it was drawn from a preserved and perhaps somewhat shrunken

specimen.

The peculiar glutinous web on which the larva moves about is

evidently secreted by a pair of voluminous spinning glands situated

in the anterior two thirds of the body. Their posterior tips are

represented at SG in Fig. 2, which is drawn from a dissection of

the slender hind-gut and the accompanying Malpighian tubules in

the posterior third of the body as seen from the ventral side.

These Malpighian tubules are four in number as in other Diptera

and all come off at the same level, run forward a short distance

and then turn back with more or less convolution, applying

themselves to the sides of the slender intestine. They gradually

diminish in diameter till they become very tenuous and straight

in the constricted region just anterior to the terminal vesicle and

are there closely applied to one another side by side on the ventral

surface of the rectum. Then they separate along the median line

into two pairs and again come together but increase two and

one-half to three times in diameter in the vesicle where they
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terminate with rounded tips. It is these dilated tips of the four

Malpighian tubules which appear as the four curved, luminous

rods in the living larva and, therefore, constitute the photogenetic

organ. What to all appearances serves as a reflector is represented

by a layer of tissue (R, Figs. 3 and 7) of variable thickness, cover-

ing much and in life perhaps all the ventral surface of the dilated

ends of the tubules. A pair of large tracheae, shown at T, enters

this layer and each breaks up almost immediately into three

branches, one of which runs back between each of the two pairs

of Malpighian tubules. The reflecting layer seems to be a syn-

cytium made up of the hypertrophied and finely vacuolated tra-

cheal epithelium, as it reveals no cell boundaries. It contains

numerous small nuclei which are all at one level well within the

mass (Fig. 7) and close to the chitinous tracheal intima. Anteri-

orly the reflecting layer extends for a short distance along the

two main tracheal trunks, but posteriorly it thins out into a mem-

brane which partly serves to secure the tubules to the rectum.

Some slender longitudinal muscles, shown at M in Fig. 3, have

the same function. It is probable that the reflecting syncytium

may in life contain numerous fine vacuoles of a fatty substance

which has been dissolved away in the mounted preparations.

We do not believe that this layer is derived from the fat-body,

because the latter, as shown in Fig. 5, consists of larger cells with

definite boundaries and large, spherical nuclei.

It thus appears from dissection that the Malpighian tubules are

each differentiated into two portions with very different functions,

viz., a short distal piece which is photogenetic and a long proximal

portion which retains the primitive excretory function of these

organs. The portion anterior to the subterminal constriction

of the body shows in both stained and unstained material a more

opaque and vacuolated structure of its cells, with darker nuclei;

the slender intermediate region (Fig. 2S) is much more transparent

and its nuclei are paler, while the photogenetic portion is also

rather pale but consists of much larger cells. In sections these

structural differences are even more marked. No sections were

taken near the points of origin of the Malpighian tubules, but it

is evident from a specimen stained in toto that the lumen is here

quite large. A section through the middle region is shown in the

lower of the two drawings in Fig. 4. The wall of the tubule shows
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only two cells, both so much swollen as to reduce the lumen to

a mere line, except at one side where the wall is reduced to a mere

membrane bounding a small passage. The canal may be even

more reduced than in the section figured, but it is commonly slit-

like and was never seen to be large and circular in this region.

The cells are vacuolated and contain some darkly staining granules.

A section through the intermediate narrow portion of the tubule

just in front of the photogenetic region and corresponding with

the point S in Fig. 2 is shown in the upper drawing of Fig. 4.

The lumen, though similar to that in the anterior region, is more

evident. The cell content is denser and more granular and

approaches that of the cells in the luminous organ. All four

tubules of this latter region are shown in cross-section in Fig. 7.

They are circular, with large lumina, and the walls consist of four

well-defined cells, with large spherical nuclei. Their cytoplasm

is throughout densely packed with minute granules which stain

very deeply, so that the tubules stand out in marked contrast

with the underlying reflecting layer. Evidently these granules

correspond in function with the photogenetic granules in the

luminous organ of the fire-fly. Vacuoles are rare or altogether

lacking in these cells, as in the section figured. The lumina of

the tubules, often enclose a granular deposit which may represent

the stained residue of a liquid contained in them during life.

The extreme tips of the Malpighian tubules, shown in section in

Fig. 6, recall the structure of the anterior excretory portion,

since the large granular cell-wall here thins out dorsally to a deli-

cate membrane which closes the end of each of the tubules.

Although the luminous organ of the pupal and imaginal Bolito-

phila has not been studied we may safely assume that it is the

same as that of the larva. This is clearly indicated by Hudson's

statement that in both the larval and pupal instars it is the last

abdominal segment which is luminous, and the fact that at least

in Nematoceran Diptera, if we accept the studies of Vaney (1902)

on Siniulium and Chironomus, the larval Malpighian tubules are

not broken down during metamorphosis but persist with their

structure essentially unaltered in the pupa and imago.

The conversion of the distal portion of each of the four Mal-

pighian tubules into a luminous organ in Bolitophila is of consider-

able interest both morphologically and physiologically; morpho-
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logically because a single, definite organ is formed by the union

or "allelotaxis" of parts of four discrete structures in a manner

somewhat analogous to that of the formation of the pituitary

body of the Mammalian embryo, and physiologically, because in

no other insect are the Malpighian tubules known to have a photo-

genetic function. Still the assumption of this unusual function

does not at present come as a very great surprise, because, though

the Malpighian tubules seem to be purely excretory in the great

majority of insects, several cases have recently come to light of

their acquisition of another function. Thus it has been shown that

in larvae belonging to widely different orders, such as Chrysopa,

Myrmeleon and Sisyra among the Neuroptera, and Lebia and

probably also Phytonomiis and other Rhynchophora among the

Coleoptera, portions of the Malpighian tubules have taken on a

secretory function and produce the silk from which the cocoon is

spun. The Malpighian tubules of insects are, therefore, func-

tionally more plastic organs than we had supposed and present

in this respect a certain analogy to the fat-body, which commonly

combines the functions of heematopoesis, and the storing of fatty

and albuminoid substances and urates. Less frequently, however,

the fat-body shows a development of certain of its parts into photo-

genetic organs (Lampyridse) and into isolated cells (mycetocytes

of Blattidse) or organ-like cell-aggregates (mycetomata of many

Homoptera), which serve as the habitacula of symbiotic Bacteria

and Saccharomycetes. f"* ,

The only other luminous Mycetophilid to which we have been

able to find a reference in the literature is Ceroplatus sesioides,

described many years ago by Wahlberg (1849) from Sweden.' ;,The

larvae of this insect live gregariously beneath a glutinous web on

the under surfaces of mushrooms {Polyporvs fomentarius). Wahl-

berg found the whole body to be luminous in the larval and pupal

but not in the imaginal stage. His brief account would seem to

indicate that photogenesis in this species, as in certain Chirono-

midse, may be due to the presence of phosphorescent Bacteria.

We have endeavored to discover the nature of the food of the

larval Bolito'phila liiminosa from examination of the contents of

the alimentary tract both in dissections and sections and have

found that the creature undoubtedly subsists on insects. The
intestine in all the specimens examined was loosely filled with
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small pieces of chitin, often covered with hairs. Some of the

pieces belonged to small gnats allied to the Chironomidse. In

one case a mandible of some small insect larva was found among
the fragments. No traces of vegetable matter could be detected.

As the head and mouthparts of the larva are extremely small it

seems very unlikely that it can seize and dismember active, living

prey. It is much more probable that small flying or creeping

insects are caught and killed or disabled in the glutinous web
and then leisurely devoured by the larva when it comes upon them

in its wanderings along the threads. Hudson rejects this supposi-

tion on what appears to us to be rather feeble negative evidence.

The nature and arrangement of the web certainly indicate that it

is used as a trap. He describes it as follows in his second paper

(1891): "The web referred to above is suspended in a rocky or

earthy niche in the banks of streams in the densest parts of the

forest. It consists of a thick glutinous thread stretched across

the niche, and supported by several smaller threads running right

and left, and attached to the sides and end of the cavity. On
this the larva invariably rests, but when disturbed immediately

glides back along the main thread, and retreats into a hole which

he has provided at the end of it. From the lower side of this

central thread numerous smaller threads hang down, and are

always covered with little globules of water, resembling a number
of minute silver-beaded necklaces, constituting a conspicuous,

though apparently unimportant, portion of the insect's web."

That the web must serve as a trap is suggested also by O. F.

Cook's recent description (1913) of a similar though more elaborate

structure spun by what is in all probability a Mycetophilid larva

in the caves of Alta Verapaz, Guatemala. In this case the gluti-

nous web is figured and described as resembling "the rope signals

that are hung near bridges and railroad tunnels to avoid accidents

to train-crews." Cook found embedded in the slimy threads

several small insects such as mosquitoes and other soft-bodied

species and even a small beetle, and believes that these constitute

the food of the larva.

LITERATURE CITED.

1913. Cook, 0. F. Web-spinning Fly Larvte in Guatemalan Caves. Journ.

Wash. Acad. Sci., Ill, 1913, pp. 190-193, 1 fig.



1915] Wheeler and Williams—A^ew Zealand Glow-Worm 43

1886. Hudson, G. V. A Luminous Insect Larva in New Zealand. Entomologist's

Month. Mag., 1886, pp. 99, 100.

1887. Hudson, G. V. On New Zealand Glow-worms. Trans, and Proc. New
Zealand Inst., XIX, 1887, pp. 62-64, pi. VIA.

1891. Hudson, G. V. The Habits and Life-history of the New Zealand Glow-

worm. Trans, and Proc. New Zeal. Inst., XXIII, 1891, pp. 43-47,

pi. VIII.

1892. Hudson, G. V, An Elementary Manual of New Zealand Entomology.

London, West, Newman & Co., 1892.

1886. Meyrick, E. A Luminous Insect Larva in New Zealand. Entomologist's

Month. Mag., 1886, pp. 266. 267.

1849. Wahlberg, P. Merkwiirdiger Instinkt und Lichtentwicklung bei einer

Schwedischen Miickenart. Stettin. Ent. Zeitg. 1849, pp. 120-123.

1891. SJcuse, F. A. A. Description of Bolitophila luminosa Skuse. Trans, and

Proc. New Zeal. Inst., XXIII, 1891, pp. 47-49.

1902. Vaney, C. Contribution a I'Etude de Larves et des Metamorphoses des

Dipteres. Ann. de I'Univ. de Lyon, nouv. ser. 1, sc. med. fasc. 9. 1902.

1886. Osten-Sacken, C. R. A Luminous Insect-Larva in New Zealand. Ento-

mologist's Month. Mag. 1886, pp. 133, 134

EXPLANATION OF PLATE 3.

Abbreviations used: AC, alimentary canal; M, muscle; MT, MT i, MT 4, portions

of Malpighian tubules forming photogenetic organ; OT, point of origin of Mal-

pighian tubules; R, reflector; S, slender, intermediate region of Malphigian tubule;

SG, salivary gland; T, trachea.

Fig. 1. Full-grown larva of Bolitophila luminosa, from an alcoholic specimen;

lateral view.

Fig. 2. Caudal third of body of larva, showing alimentary canal and Malpighian

tubules; ventral view.

Fig. 3. Distal portion of Malpighian tubules modified to form photogenetic

organ; ventral view.

Fig. 4. Cross-sections through Malpighian tubules; the smaller, upper section

from the region S, Fig. 2, the larger, lower one from a region much further forward.

Fig. 5. Section of a piece of the fat-body from the last abdominal segment.

Fig. 6. Cross-section through tips of photogenetic portions of two of the Mal-

pighian tubules.

Fig. 7. Cross-section through the middle of all four of the Malpighian tubules

in the photogenetic region. The reflecting layer R is ventral.
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OBSERVATIONS ON THE LIFE HISTORY OF MERA-
CANTHA CONTRACTA (BEAUV).

By J. A. Hyslop,

Bureau of Entomology, Washington, D. C.

Early in the spring of 1913, while searching for the larvae of

Trichophorus {Ludius Latr.) about the bases of very much decayed

stumps on the top of the South Mountain Range near Wolfsville,

Md., I found many of the oddly shaped larvae of this beetle. This

larva is very unique, being the only North American Tenebrionid

with the ninth abdominal segment so formed. Candeze figures ^

a very similar larva, which he determines as the larva of Tenehrion

sp., from Ceylon which, he states, lives under sod. The species

is very common and the larva has been recognized since 1849

w^hen S. S. Haldeman ^ briefly but lucidly described it under the

name Physocoelus inflatus Dej. which name he later ^ referred to

synonomy under Helops contractus (Beauv.). An editorial note

in the American Entomologist ^ refers to this larva as being found

in the stomach of a bluebird. More recently, H. F. Wickham ^

has given a nuich more detailed description with several figures

of this larva.

Larva: (PI. 4, Figs, a-j.) The body is elongate, cylindrical; tegument highly

chitinized, very sparsely beset with long fine yellow hairs; color reddish brown,

paler ventrally and posterior margins of segments darker. Head globular, bent

downward, mouth directed forward and downward; a pair of large inconspicuous

ocelli near base of antennae; front convex, finely and sparsely punctate, exterior

angles produced into broad lateral lobes to antennal area, frontal sutures strongly

curved outward; epicranial suture moderately long. Post-labrum ^ transversely

oblong, distinct and slightly produced, post labial suture pronounced, anterior

and posterior margins parallel, anterior third membranous. Labrum distinct,

semicircular in outline, anterior edge slightly truncate and beset with strong

bristles. Mandibles (Figs, d, f, g) stout but not exceptionally long, trifaced

pyramidal; outer face convex with a convex disc shaped area impressed on basal

half, a few slight transverse sulci, and a strong bristle near middle beyond impressed

iHistoire des Metamorphoses de quelques Coleopteres Exotiques, p. 79, pi. VI, fig. 11 and 11a.

2 Proc. Amer. Assn. Adv. Sci., Vol. II, p. 347. 1849.

3 Proc. Acad. Nat. Sci. Philadelphia, V, p. 5. 1850.

* Amer. Ent., Vol. Ill, p. 201. 1880.

6 Journ. New York Ent. See, IV, p. 119-121.

• This term was first used by Lyonet in his "Traite anatomique de la Chenille qui ronge le

Bois de Saule. A la Haye, cd. 2, 1862," and seems very appropriate.
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area; dorsal face slightly concave; inner face concave with three stout blunt teeth

on dorsal edge and one similar tooth on ventral edge, these teeth are all beyond

the outer third of the mandible; molar area (Fig. d, 1) strongly produced, obliquely

quadrate and concave, with outer ventral edge drawn out into a stout tooth,

concave surface transversely carinate. Gula (e, 11) trapeziform; submentum

(e, 3) broad, hexagonal; menturn (e, 2) trapeziform with narrower edge directed

posteriorly, as long as submentum but narrower and bearing a pair of bristles

at base; labium (e, 1) roughly pentagonal smaller than mentum; ligula pronounced

and armed with a pair of short spines; labial stipes (e, 10) moderately large; labial

palpi (e, 9) two jointed, joint one short and broader than long, joint two equal

in length to one but only as wide as long. Maxilla? large; articulating membrane

(e, 4) between submentum and cardo slightly chitiuized, quite large; cardo (e, 5),

large, triangular; maxillary stipes (e, 6) large; maxillary palpi (e, 8) three jointed;

lacinea (e, 7) broad and armed with two rows of broad short spines. Hypopharyn-

gial chitinization (Fig. b) tricuspid, with surface concave, highly chitinized. Anten-

nae (Fig. c) situated at base of mandibles, three jointed, basal membrane large

protuberant slightly chitinized, joint one nearly as broad as long slightly widened

distally, joint two clavate, twice as long as wide, surmounted with a cushion like

membranous cap on which is situated a small disc like antennal appendage and

the small third joint; third joint less than one-fifth length of second joint, cylin-

drical, one-third as wide as long, bears two small hairs; antennae slightly retractile.

First thoracic segment as long as broad, anterior margin finely striate; second

about one-half as long as first and third a little longer than second. Legs (Fig. i)

moderately long, coxa as long as femora and trochanter taken together, scoop

shaped with concave membranous surface to receive femora when in repose, edges

of this surface beset with hairs; trochanter large, triangular and serving as a support

for femora, over the inner two-thirds of which it is prolonged; femora stout and

short; tibia equal to femora in length but more slender; tarsus unguiform, in

length almost equal to tibia; femora and tibia with stout spines on inner edge.

Mesothoracic spiracle oval and twice as long as the abdominal spiracles. Ten

abdominal segments, one to eight .about equal in diameter and length, posterior

borders strongly deflexed but not striate, dorsal surface sparsely and finely punctate

and slightly transverse-rugose, rugosity becoming more pronounced and puncta-

tion more dense and coarse caudad; ninth abdominal segment (Fig. j) obliquely

truncate, truncate surface strongly concave with acute margins; tenth abdominal

segment (Fig. h) in small semi-cifcular orifice on basal quarter of venter of ninth

abdominal segment and bearing two mammiform papillae. Spiracular area of

segments one to eight (Fig. h) oblong, with small almost circular spiracles on

anterior dorsal margin. Length 27 mm.

The nidus in which I found these larvse was composed of deep

leaf mould and decayed wood. They seemed very sensitive to

light and very rapidly burrowed away when unearthed. Several

were collected and placed in rearing cages. Three days later

(May 5) three of the larvae had pupated. The last larval exuvia

were preserved for future identification of this species of larva. •
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Pupa: (Fig. I.) Free: arcuate; cream colored with ferrugineous tinge on prono-

tum; femora, tibia, liead, and tarsi fuscate. Just before emerging the pupa becomes

much more strongly colored. Head bent strongly venterad; maxillary palpi very

prominent, seciu"iform; eyes almost black. Tips of wing cases extend slightly

beyond the anterior margin of second abdominal segment. Metatarsi almost

attain posterior margin of fifth abdominal segment. Posterior margin of meta-

notum bears a pair of highly chitinized black securiform protuberances which are

opposed by a pair of black, chitinized, concave, areas on the anterior margins

of the first abdominal segment. First to fifth abdominal segments bearing on sides

Meracantha contracta.

of tergites two-lobed protuberances, lobes pointed and anterior one directed up-

ward on first to third segment; sixth segment bears a one-lobed protuberance;

seventh segment small, and very narrow dorsally; eighth segment ending in a

pair of slightly divergent simply pointed processes. Dorsal surface of eighth

segment slightly concave. Length 15 mm.

A fourth individual was about half transformed to a pupa when

it was attacked and killed by the larva of a Coleopteron that I

have not had determined. The predaceous larva was white in

color and very much flattened dorso ventrally, and was placed in
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the cage with the Meracantha while collecting. It killed its host

by eating into the thorax. Two weeks after pupation the first

adult emerged. When first transformed it was quite uniformly

cream white; the legs and pronotum soon became infuscate, then

brown and were followed by the elytra becoming darker. Finally

the entire beetle assumed the bronze black color of the mature

imago.

One of the larvae that pupated on May 5 did not decay, as did

the other pupse that failed to becomes beetles, and on June 14 a

Bombyllid fly. Anthrax alternata Say.,^ emerged from it. The
pupa of this parasite is quite active just prior to the emergence

of the adult. It is provided with a row

of backwardly directed spines on the

dorsum of each abdominal segment, and

the dorsum of the terminal segment bears

four stout spines and is terminated by a

pair of prongs (Fig. lid). By alternately

flexing the body forward and backward,

the spines preventing any backward move-

ment of the sclerites, the pupa moves for-

ward. It pushed off the prothorax and

head of its host pupa (Fig. lie) and

protruded from the opening thus formed

(Fig. Ila) until the adult parasite emerged.

The head capsule of Anthrax (Fig. lib)

is armed with three pair of stout teeth

which probably assist in the act of emerg-

ing from the host. The adult Anthrax

emerged from its chrysalis by forcing off the pupal head capsule

and splitting the dorsum of the pronotum. How this parasite

locates the larvae of Meracantha, which never come above ground

as far as I have observed, where she oviposits, and the period the

parasite spends within its host still remains to be determined.

In August of the same year I again made observations on

Meracantha contracta. On this occasion I was collecting the

larvae of Sericosomus viridanus Say. from under the moss, Pcly-

irichum ohioensis, on the top of the same mountain range but near

Fig. 2. Meracantha contracta.

Pupal case and pupal case of

parasite. Anthrax alternata.

1 Determined by Mr. W. R. Walton.
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Myersville, Md. Living Meracantha larvae were found though,

from the cast larval skins and dead larvae, they must have been

much more numerous earlier in the season. In four distinct cases

I found the empty skins of the Tenebrionid larva with one or two

Tachinid puparia close by. In every case, however, the parasites

had emerged. A number of these puparia were collected and

later observations proved them to be of a Neopales sp. n.^

On November 21 I made my last trip to the mountains for that

season. At the same spot, where I collected the Neopales puparia

in August, I collected several larvae of Meracantha. The larvae

were placed in rearing cages and passed the winter in this stage.

On May 23, 1914, the cage was examined and one of these larvae

was found to have pupated, the adult emerging six days later.

Another larva pupated between May 25 and May 27, and from

this pupa the adult emerged on June 5. From our observations

we conclude that the pupal stage of this beetle endures from ten

to fourteen days.

Two larvae from the same material were killed by Neopales

and, on May 23, a parasite larva emerged from each host larva

and pupated. The adult Tachinid emerged on June 4, which

limits the puparium stage to twelve days. This Tachinid must

pass the winter within its host.

EXPLANATION OF PLATE 4.

Meracantha contractu (Beauv.), larva and details.

Fig. a, Dorsal aspect.

b, Hypopharyngial chitinization.

c, Antennae.

d, Left mandible, inner face, 1, molar area.

e, Labium and maxillus. 1, labium; 2, mentum; 3, submentum; 4,

articular membrane between submentum and cardo; 5, cardo;

6, maxillary stipes; 7, lacinea; 8, maxillary palpus; 9, labial palpus;

10, labial stipes; 11, gula; \'l, ligula.

f, Left mandible, dorsal face.

g, Left mandible, outer face.

h, Seventh, eighth, ninth, and tenth abdominal segments, ventral aspect,

i, Left mesothoracic leg.

j. Ninth abdominal segment, lateral aspect.

' Determined by Mr. W. R. Walton.
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A NEW SPECIES OF PSEUDOTEPHRITIS.

By Charles W. Johnson,

Boston Society of Natural History.

Pseudotephritis metzi sp. nov.

Female: Front yellowish pollinose, thickly dispersed with fine black punctures

each bearing a small hair, vertex grayish with two orbital and two ocellar bristles,

a large round spot on the occiput back of the ocelli with two bristles, and two small

dots on each side also bearing bristles, occipital orbits with a row of seven bristle

bearing dots, the two lower ones slightly removed from the others; face yellowish

pollinose with numerous fine hairs; palpi and antennae yellow, the third joint brown.

Thorax grayish pollinose thickly punctured with black, each puncture bearing

a minute hair, dorsum with eight large spots arranged alternately in four rows.

In front of the scutellum is a short black line with two bristle bearing dots on

each side, above the wing and on the pleura are large irregular spots; scutellum

with two large shining discal spots, and four marginal bristle bearing dots, under

side of the scutellum with two large black spots with a yellowish band below;

metanotum grayish above, shining black below. Abdomen grayish pollinose,

finely punctated with black and with short fine black hairs; first segment subshiniiig,

third with two large black quadrate spots on the anterior margin and two oblong

spots on the posterior margin, the latter narrowly separated by a dorsal line; fourth

with similar markings but closer together and occupying the middle third of the

segment, first segment of the ovipositor broad, truncated at the end, slightly

pollinose and shining. Legs: femora except the tips and a sub-basal and subapical

band on the tibiae, brownish black, the remainder yellowish. Halteres white.

Wings hyaline, with blackish markings arranged as follows—a slight clouding at

the humeral cross-vein and across the base of the basal cells; a large spot or band

commences near the end of the first costal cell extending across the second, the

marginal, base of thcsubmarginal and middle of the first basal cell; another large

spot starts near the middle of the discal and extends across the third posterior cell

to near the end of the sixth longitudinal vein. There is also a small spot at the

base of the third posterior cell, a small spot at the end of the auxilliary vein, a

large spot at the end of second costal cell extending irregularly to and slightly

beyond the anterior cross-vein, a large spot halfway between the ends of the first and

second longitudinal veins, a spot on the posterior cross-vein and an apical band

extending from the tip of the marginal to the tip of the second posterior cells.

Length 7 mm. Wing 6 mm.

One specimen. Cold Spring Harbor, Long Island, N. Y. Col-

lected by Mr. C. W. Metz.

The species resembles P. vau Say., in the arrangement of the

costal spots but the spots are not connected with those of tlie

posterior margin by large yellowish cloudings. The apical spot

is larger than in P. vau.
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NEOMYRMA VERSUS OREOMYRMA.

A CORRECTION.

By William Morton Wheeler.

In a recent paper (Revue Suisse de Zoologie, Vol. 22, iBft^i,

p. 275) Forel described an ant frorn Lake Tahoe, Nev. (6,275 feet)

under the name of Aphoenogaster calderoni and made it the type

of a new subgenus, Neomyrma. On reading the description I

suspected that he had redescribed an ant which I described

several years ago (Journ. N. Y. Ent. Soc, Vol. 17, 1909, p. 77) as

Myrmica bradleyi from Alta Meadow, Tulare County, Cal. (altitude

9,500 feet), but I could not believe that so experienced a myrme-

cologist would mistake a Myrmica for an Aphcenogaster. Mr.

W. M. Mann, who was presented with one of the cotype specimens

by Professor Forel, has loaned it to me for comparison with the

types of M. bradleyi. As I fail to find the slightest difference

between the two forms I must regard Forel's specific name as a

synonym. His subgeneric name, however, is not so easily dis-

posed of. In 1914 (Psyche, Vol. 22, pp. 118-122, 1 fig.), I revised

the American species of Myrmica allied to the European M. ruhida,

and for the group including this and the four American species

bradleyi Wh., mutica Emery, aldrichi Wh., and hunteri Wh., I

erected the subgenus Oreomyrma. It is clear, therefore, that

Oreomyrma and Neomyrma are synonymous. Since both were

published during the same year, it is necessary to determine which

has priority of publication. I find that the number of Psyche

containing the name Oreomyrma appeared in August, and as the

number of the Revue Suisse containing the description of Neomyrma

(in an appendix to a discussion of the genus Camponotus!) was

pubhshed in May, there can be no doubt that the latter must

replace the former name as a subgenus of Myrmica. It should

be noted, however, that the type of Forel's subgenus is Myrmica

bradleyi Wh., whereas that of Oreomyrma is Myrmica rubida

Latreille.
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A NEW FORM OF A SOUTHERN ANT FROM NAUSHON
ISLAND, MASSACHUSETTS.

By Wm. M. Mann,
Bussey Institution, Harvard University.

In August, 1915, Mr. F. X. Williams and I spent part of a day

collecting on Naushon Island, opposite Woods Hole, Mass.

Among other insects characteristic of more southern regions we

found several colonies of a large Apha^nogaster, which were nesting

beneath large stones on the tops of low hills near the shore. This

proves to be an undescribed subspecies of Aphcenogaster treatoe

Forel, a species which, with its variety ashmeadi Emery, is found

throughout the South Atlantic states and as far north as Connec-

ticut. This occurrence on Naushon Island is an addition to the

long list of insects and plants typical of the southern coastal

region which occur also at isolated points on the north coast, as

relicts of the ancient costal plain fauna and flora.

The subspecies may be characterized as follows:

Aphaenogaster treatae Forel subsp. wheeleri uov.

Worker: Similar to treatoe in form, sculp-

ture and pilosity, but differs in having the

lamellae at the base of antennal scapes broadly

angulate in front, instead of evenly rounded.

The color is much darker, being dark fuscous,

with the front of head and the gastric dorsum

piceous.

Female: Differing from treatae in the

following characters. The color is dark

fuscous to piceous. The antennal lamellae

are very noticeably angulate in front. The
epinotal spines are longer and less broad

at the base. The wings are more deeply

infuscated.

Fig

Forel.

subsp. ivheeleri

treatce Forel.

1. Aphaenogaster treatce

a, antennal lamella of

nov.; b, same of

Described from two females and numerous workers.

The darker coloration is very noticeable and constant in a large

series of the new subspecies, compared with manj' specimens of

the typical treatoe from various localities.
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DENDROTETTIX QUERCUS PACKARD.

By a. N. Caudell,

Bureau of Entomology, United States Department of Agriculture.

The name of the above insect is an excellent illustration of

confusion resulting from the use of manuscript names of insects

before the species is described. The pertinent literature of this

genus and species is as follows:

1887. Bruner, Bull. No. 13, Bur. Ent. Dept. Agric, p. 17-19.

(Describes nymphs from Texas and discusses habits of the adult,

including flight. No technical name used.)

1888. Riley, Proc. Ent. Soc. Wash., Vol. I, p. 86. (Mentions

the genus Dendrotettix and the species quercus as new, gives locality

as Missouri and expresses the intention of describing in the near

future but here gives no characters at all.)

1890. Packard, Fifth Rept. U. S. Ent. Comm., p. 2U.
(Quotes in full the article of Bruner in 1887 and uses the name
Dendrotettix quercus Riley MS.)

1891. Bruner, Can. Ent., Vol. XXIII, p. 191 and Ins. Life, Vol.

IV, p. 20. (Uses the name Dendrotettix longipennis but mentions

no characters other than the statement that both long and short

winged specimens occur. The material here discussed is from

Texas on oak and the statement is made that specimens taken in

Missouri, also on oak, were described by Rilej^ under the above

name.)

1893. Riley, Ins. Life, Vol. V, p. 254. (Gives a good descrip-

tion of the genus Dendrotettix and of the species longipennis, the

latter from 2 cf and 3 9 specimens from Texas. He also states

that the specimens found in Missouri and formerly referred to by

himself as quercus is probably of no more than varietal distinctness

and is designated as Dendrotettix longipennis var. quercus.)

1897. Scudder, Rev. Melanopli, p. 91. (Uses generic name
Dendrotettix with Riley as authority, dating it from 1893 but men-

tioning the 1888 reference as consisting of name only. The name
of the species is given as quercus and the authority for it is given

as Riley, both in this reference and in the Catalog of U. S. Orthop-

tera published three years later.

Considering the above articles chronologically from systematic

and nomenclatorial viewpoints we at once dispose of the first one.



1915] . Cavdell—Dendrotettix querciis (Packard) 53

Bruner 1887, as there is no scientific name at all used. The second

reference, Riley 1888, is likewise passed over as no characters

are there mentioned. We now come to the third reference,

Packard 1890. Here a scientific name, Dendrotettix quercus, is

used in connection with a printed description of structural charac-

ters. This fills all requirements for the valid establishment of

genera and species and thus the genus Dendrotettix, with quercus

as type, is to be credited to Packard, the first to validate it. The
facts that Packard quotes Bruner's article of 1887, that he uses

Riley's manuscript name and that the characters are described

from immature specimens do not lessen the validity of the names
established.

Now comes the question of the types of Dendrotettix quercus

Packard. It seems obvious that the types are the nymphs from

which Bruner drew up the description given in his article of 1887

and quoted by Packard in 1890. In the paper in which these

nymphs are described Prof. Bruner states that specimens accom-

pany the report, which was on an investigation made by him as an

agent of the Division of Entomology of the U. S. Department of

Agriculture. It is to be supposed that specimens of these nymphs
were included, and, indeed, there are now in the National Museum,
which has long been the depository of material gathered by the

Division of Entomology, three nymphs from Texas which are

evidently ones sent in by Bruner as they fit his description very

well and bear the collection label of Prof. Riley as did all mateiral

of this nature added to the collection in those days. One of

these three nymphs, a female with wingpads as long as the prono-

tum, is therefore here designated as the type of Dendrotettix quercus

Packard.

That D. quercus is the long winged form is clear from the well

developed wingpads of the nymphs and from the statement in

Prof. Bruner's report of the extended flight of the adults. Thus
both specific riames, longipennis and quercus, pertain to the macrop-

terous form.

Regarding the author of the specific name lojigipennis there

may also be some difference of opinion as the first use of that name
was by Bruner in 1891. But no differentiating character was
mentioned at this time, merely the statement that both long and
short winged forms occur. Dr. Riley in 1893 was the first to vali-
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date this specific name and it is, therefore, to be credited to him.

As stated above, this name falls into synonymy under the earlier

established name quercus.

Considerable damage was done by the above locust during the

past season near New Lisbon, N. J. Concerning them and the

damage they did Mr. H. B. Scammell writes as follows: ".
. .

they infested the oak woods near New Lisbon, N. J., to an

alarming extent. Some of the tallest oaks were nearly defoliated

. . . The area infested approximated two square miles."

Macropterous individuals and nymphs of both sexes were receive'd

from the collector for determination but no brachypterous speci-

mens were sent. However, it is quite likely that both long and
short winged forms were concerned here as in the case of injuri-

ous occurrence reported by Mr. Davis in 1912, Ent. News, Vol.

XXIII, p. 2.

SOME TIPULID SYNONYMY.

By E. Bergroth,

Turtola, Finland.

The following notes are published as a sequel to those given by
me in the Annals and Magazine of Natural History (8) XI, p.

578-584.

1. In the Canadian Entomologist 1913, p. 200-205, x\lexander

has described two Japanese species under the names Dicranomyia

japonica and D. nehidosa. From the long subcosta and the struc-

ture of the male forceps it is clear that these two species belong to

the genus Limnohia. Moreover, in japonica, the radial cross-vein

is considerably removed from the tip of Ri, a structure which, as

pointed out by Osten-Sacken, never occurs in Dicranomyia. Ed-

wards (in letter) agrees with me as to the systematic position of

these species, and I think there can be little doubt that D. eiseni

Al., too, is a Limnohia. D. gloriosa and lutzi, both described by
Alexander, should in my opinion also be placed in Limnohia, at

least until the forceps in the still unknown males proves to be of

the Dicranomyia type. Alexander's conception of these two

genera seems to be so different from that of Osten-Sacken and all
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other authors that an explanation how he distinguishes them is

much to be desired.

2. In the above mentioned paper in the Annals and Magazine of

Natural History (p. 580) I said that the palpi in Aporosa are

placed at the apex of the rostrum. Not having at hand the

scarce work of Webb and Berthelot, where Macquart first

described Aporosa, I relied on Enderlein's statement, but

Edwards, who has seen the work, has informed me that the palpi

are removed from the apex of the rostrum and that Enderlein

apparently had mistaken the "labellse" in Macquart's figure for

the palpi. Aporosa, therefore, is a synonym of Geranomyia Hal.,

as stated by Osten-Sacken.

3. Edwards (in letter) shares my opinion (1. c, p. 581) that

Liponeura Skuse (incorrectly written " Leiponeura") is a good

genus, but he has called my attention to the fact that the name is

preoccupied by Loew for another genus of Diptera Nematocera.

I, therefore, propose the name Lipophleps for it. Edwards does

not think that Lipophleps is allied to Atarba O. S., as he has satis-

fied himself that Atarba has spurred tibia?, a point of which

Osten-Sacken was uncertain. If we attach the same importance as

Osten-Sacken to the presence of tibial spurs, Atarba would be ex-

ceedingly difficult to locate systematically, for it can under no

circumstances be placed in the Cylindrotominse. Alexander has,

however, shown by several examples that this character has been

overrated, and it is known that the generic characters taken from

the tibial spurs in the order Trichoptera cannot be relied on. Al-

though Alexander (Psyche, 1913, p. 41) correctly states that "the

presence of a cell R2 is a tribal character, not generic as considered

by Becker," he has in all his papers taken the view that this charac-

ter is not even generic in the genus Gonomyia, and for this reason he

regards LipopJileps as a subgenus of Gonomyia. I have previously

given the reasons why I cannot agree with this point of view; still

less can I agree with Alexander's opinion that species with a fun-

damentally different structure of the male genitalia can be con-

generic.

4. Edwards has informed me that the figure of the wing of his

Thaumasiopiera aldabrensis is incorrect in several respects, that

the venation in fact is the same as in the genus Ptilostena Bergr.,

save that R3 is not turned upwards, and that the male propygium
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of aldabrensis is almost quite identical with that of the type of

Ptilostena. He therefore places aldabrensis without hesitation in

Ptilostena which he thinks was correctly placed near Goyiomyia.

The upturned R3 is only a specific character of Pt. recurvinervis

Bergr.

5. Alexander has for some time placed Empeda as a subgenus of

Erioptera. In this he differs widely from Schiner and Osten-

Sacken who never even thought of the possibility of associating

these two genera. I cannot help thinking that this innovation

has very little to recommend it. In the paper where this new

place was assigned to Empeda no reasons for the change were

given, but later, speaking of Erioptera brevior Brun. (which is an

Empeda), Alexander summarily says: "Empeda is merely an

Erioptera in which the fusion of R2+3 is a little longer than usual."

This fusion is, however, much longer in Empeda, so much in fact

that, in opposition to Erioptera,^ the radial cross-vein joins R2

before its branching and that the cell R2 assumes a quite different

shape. And what of the other differences? Sc2 is in Erioptera^

removed very far backwards from the tip of Sci, whereas it is

placed close to its tip in Empeda; the middle legs in Erioptera are

strikingly shorter than the two other pairs, which is not the case

in Empeda; and so on. Osten-Sacken regarded Empeda as very

closely related to Gonomyia, and it comes in fact at least as near to

this genus as to Erioptera. In Erioptera he included several heter-

ogenous elements, and to add Empeda to them is only to increase

the confusion. " Cui tending to turn toward the apex of the wing
"

is given as a character of Erioptera in Alexander's key to the genera

(Proc. U. S. Nat. Mus. 44, p. 492). This character fits some spe-

cies of Empeda, but not all. If we unite Empeda with Erioptera

and consider the fact that the length of Sc is rather variable in

Empeda, and that the presence or absence of the cross-vein r is not

perfectly constant as a generic character, we could quite as well

unite Gonomyia with Erioptera and say: "Gonomyia is merely an

Erioptera with the radial cross-vein wanting." The wing-vena-

tion of Ptilostena aldabrensis Edw. must be very similar to that of

Gonomyia blanda O. S. (figured by Needham), and if the structure

' Excluding E. imbuta Wied. which forms the very distinct monotypic genus Chilotrichia

which comes nearer Empeda than any other Eriopterine genus and in no case can be referred to

Erioptera.
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of the propygium, as Alexander seems to think, is not of much im-

portance as a generic character, we cannot separate Ptilostena

from Gonomyia. In wing-venation and other characters Sacan-

daga Al. seems to differ very little from Erioptera (in Alexander's

sense), although the author assures that the resemblance is prob-

ably merely accidental" (whatever that may mean) and that

they are different "'in general appearance." We would then have

together there the whole series

—

Erioptera-Ilisia-Mesocyphona-

Chilotrichia-Empeda-Sacandaga-Gonomyia-Ptilostena-Lipophleps—
happily united in the same genus. But would this really clear up

the study of the Eriopterinse? In my opinion it would decidedly

be a step backward. It seems much better to follow Needham,

Edwards, and many other dipterists in regarding Osten-Sacken's

so-called subgenera of Erioptera as distinct genera. They are much

more sharply separated from each other than the subgenera (or

rather groups) of Limnophila are, and there is scarcely any species

of Erioptera (in its broad sense) that could not easily be deter-

mined as to its place in any of these genera. Of course certain

species can in one or other respect approach towards some related

genus, but this occurs in numerous genera in the whole animal

kingdom without involving the necessity of giving up these genera.

Lumping of genera is certainly in some cases better than the ex-

cessive and often absurd splitting so characteristic of Theobald's

and Enderlein's writings, but it should not be done without ade-

quate grounds. It must be admitted, however, that the Eriop-

terinse leave a more open field to personal opinions than most other

groups of Tipulidse.

6. Acyphona O. S. must take the older name Ilisia Rond.

(1856) . Rondani after the description expressly states that Eriop-

tera maculata Meig. is the type, and this was the only species he

referred to the genus. That he many years later placed also two

other species in it cannot, of course, invalidate its claim to recog-

nition in its original comprehension. In describing two Japanese

species of this genus Alexander says (Canad. Ent., 1913, p. 287)

that maculata Meig. is the only described palearctic species of the

genus, but the north-european obscuripes Zett. and areolata Siebke

belong there, as shown by Wahlgren and Lundstrom.

7. Brunetti's book on the Indian Nematocera, which on a cur-

sory examination makes such a good impression by the detailed
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descriptions and excellent figures, reveals on closer scrutiny a

great many partly almost incredible mistakes, the most curious of

which concern what he calls Gnophomyia O. S. and which is not a

genus at all, but a mixture of heterogeneous forms belonging to

several widely different divisions. It is unnecessary to publish

my numerous notes on his Tipulidse, as they are almost identical

with the remarks quite recently made by Alexander (Ins. Insc.

Menstr., 1913, p. 118-120).

8. In my above-quoted paper (p. 584) I said, "Meigen did not

state in his paper [of 1800] that he accepted the binominal nomen-

clature, and there is nothing in the paper indicating that he did

so. Admittedly generic names in works of this class cannot be

taken into consideration." Bezzi (in a letter to me) objects to

this, and I now find that the same objections have been made al-

ready by Coquillett (Canad. Ent., J 908, p. 457) who wrote:

"There is, first, the name of the proposed new genus in proper

Latin form, then a description of the genus, followed by a state-

ment of the number of species known to the author as belonging

to the genus." All this is true, save that Meigen did not state the

number of species for all his genera, but when Coquillett goes on

to say that "the author, therefore, had a correct idea of binomial

nomenclature, and, so far as he went, he applied it in this paper,"

we must take exception to this conclusion. What has Meigen's

statement of the number of species belonging to some of his genera

to do with binominal nomenclature? There are other authors

(after 1758) who, though well aware of the binominal nomencla-

ture, did not accept it but continued to designate their species by

short diagnoses instead of specific names. Among these authors

was even a fellow-countryman of Linnaeus himself, who described

many new species of insects without specific names. Briefly, the

facts are these: we know that Meigen accepted the binominal

nomenclature in 1803 and 1804, but we do not know if he did so

in 1800, and the code forbids the recognition of names in such

works. If we do accept these names, we can a& well go back to

the genera of the pre-Linnean period and revive them. To say

the least, there are no cogent reasons why these names should

be accepted, and such reasons failing we can safely follow Meigen's

own lead and quit them for ever.
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9. Some authors—among American dipterists, Johnson and

Alexander—have adopted the principle that if two (or more)

species have been described in the same genus under the same

specific name, the species described later must be renamed even if

the two species now belong to quite different genera. Johnson

has, for instance, given a new name to Oropeza annulata Say.,

because it was described as a Tipula, and there is a Tipula annulata

of Linne, which now is referred to Discobola, a widely different

genus. Had Say. wrongly cited Linne 's species as being the same
as his own, the change would be just, but now it is quite unneces-

sary, and the general acceptance of such a principle would lead to

disastrous consequences. Between 1758 and 1830 a very great

number of species was described, but referred to a comparatively

very small number of genera. The consequence of this is that

the number of specific names preoccupied in this sense is immense,

not in Diptera, as so many genera were founded as early as 1803,

but in many other groups, as Lepidoptera and Mollusca. If all

classes of animals are considered, the number of species, which

must be renamed according to this rule, amounts to thousands.

Kirkaldy's catalogue of the Pentatomidse and some of his minor

articles, with their sweeping and useless alterations of specific

names, are a good warning in this respect; fortunately almost no

hemipterist seems to have taken any notice of his new names of

this class. As Sherborn's bulky volume, ''Index animalium"

—

a result of many years' work—^only includes the- species described

till 1800, and few persons have time and liking for -looking up
names preoccupied in this sense, it is a matter of course

that the eventual new names alleged to be necessary in such cases

could be introduced only little by little. In the meantime not

even our most familiar names of animals could be safe from a

sudden rebaptizing. As a confusion of two species bearing the

same specific name, but belonging to different genera, is out of the

question, a change of names in such cases serves no purpose, and
it is sincerely to be hoped that zoologists who have accepted the

contrary principle would reconsider the position they have taken

in reference to this matter. It is true that we then have to restore

some of the older names now standing as synonyms, but the num-
ber of these names is very small as compared to the names of the

other class.
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A CURSORIAL TICK.

By Wm. M. Mann,
Bussey Institution, Harvard University.

During March and April, 1914, while traveling across the Sin-

aitic Peninsula and Arabia Petrase with Dr. John C. Phillips,

my attention was frequently attracted by the actions of a large,

long-legged tick, which was one of the commonest Arthropods in

this region. The vegetation here is very sparse, and mostly in the

form of scrubby bushes, a couple of feet high which grow singly or

in small clumps, at the bases of which sand collects, forming

little hummocks. Most of the insects which we saw were among
these bushes or in holes in the sand during the heat of the day.

While walking about searching for specimens, I often noticed

that ticks came out from these hummocks and followed me. It was
possible to attract them out by stamping on the ground in the

vicinity. If I changed my direction they would do likewise, al-

ways at a frantically rapid pace, about equal to the slow walk of a

man. It seemed ridiculous to be pursued in this manner by ticks,

and I often walked slowly about, watching them follow. As long as

I remained within a distance of ten or twelve feet they would

continue the pursuit. Those which I permitted to reach me
crawled about fora little while and then dropped off without biting.

This habit of running after its host is so different from the watch-

ful-waiting policy of most of our ticks that it seems worthy of

record. It is a habit that adapts this species to desert life, with

its absence of trees and grass on which it can wait until the host

passes by, so that it can drop off and fasten itself.

Mr. Banks has determined the species as Hyalomma cpgypHum

Linn. One of its hosts is the camel.

TWO MEXICAN MYRMECOPHILOUS MITES.

By Nathan Banks,

East Falls Church, Virginia.

Mr. W\ M. Mann recently submitted to me some mites collected

by him in Mexico from ants' nests. Two species are represented,

both being new, their descriptions follow

:
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Fig. 1. Galumna acutifroiis

sp. nov. Cephalothorax above.

ORIBATIDiE.

Galumna acutifrons sp. nov.

Dark brown. Body large, globose, cephalothorax small, in front ending in an

acute point, and a minute point each side of it; no lamellae, no superior bristles,

inferior bristles curved toward each other,

pseudostigmatic organ rather thick, short,

semiclavate, tapering at tip. Abdomen with-

out hairs, on base is an oblique dark spot each

side; wings large, long, and deep, almost

pointed in front, lower anterior edge scarcely

emarginate, some radiating lines from base.

Legs with only simple hairs, about as in G.

emarginata. Sternal plate with two lines on

each side; genital aperture slightly narrower

behind than in front, about twice its length in front of the larger anal aperture,

the latter much broader behind than in front. Length .75 mm.

From San Miguel, Hidalgo, Mexico, with Pheidole vasliti acolhua,

Mann coll.

Parasitid.e.

Neoberlesia mexicana sp. nov.

Yellowish. Body rather slender, in male more than twice as long as broad,

in female almost twice as long as broad, tapering each way. Dorsal

shield entire, with few scattered

bristles, mostly behind. Legs

slender, second pair heavier,

especially in the male, the fourth

pair much the longest, in male

the femur IV has two long spines

behind and a minute tooth nearer

base, femur III with two stout

bristles behind, otherwise legs

have few, short, fine hairs, tarsi

I and II with some short stout

spines at tip. In male the ven-

tral shields all united, but suture

distinct between anal and ventral,

anus nearer to tip than to base of

shield; in female anal united to

the ventral, vulva between coxae

Fig. 2. Neoberlesia mexicana sp. nov. Venter ^^^'' °°^^ ^°« ^""'^^ ^'^ sternum;

of female, leg II, and femur IV of male. Pentreme long and only slightly

curved. Length 1.1 mm.

From San Miguel, Hidalgo, Mexico, with Pheidole vasliti acolhua,

Mann coll.
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THE DIFFERENTIATION OF THE COCOONS OF PELO-
PCEUS C^MENTARIUS AND CHALYBION CMRU-
LEJJM (HYMEN.).

By Phil Rau,

St. Louis, Missouri.

A large number of mud-daubers' nests had been gathered for

the purpose of a study of the contents of their cells. The nests

appeared to be all of the same kind. While opening them, however.

Fig. 1. 1, Cocoons of Chalybion candeum; 2, Cocoons of Pelopcpus cotmentanus.

we were for a time puzzled by a variation in the structure of

the cocoon. Some of the cocoons were of a rich brown color

and of papery consistency, with smooth surface as though glazed

(Fig. 2) ; others were of a whitish color and of soft, webby texture
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on the surface (Fig. 1.). Closer examination revealed that

these were constructed exactly like the dark, firm ones, but with

an additional covering. This sheath was of whitish silk, woven
loosely into a webby, semi-transparent mesh; it covered the entire

cocoon and fitted over it like a pillow-slip closed all around, and
was entirely separate from it and could be slipped off without the

slightest adherence. It seemed that it had been first constructed

in the cell, and subsequently the firm, heavy shell was filled in

quite independently.

The two forms of cocoons were so distinct, and the two types

followed so accurately without deviation, that it could not long

be considered merely the result of individual temperament. So

the following j^ear about three hundred of the cocoons were re-

moved from the cells and sorted according to these two forms, and

kept under conditions favorable to the development of the insect.

Every one of the dark, smooth cocoons brought forth the yellow-

legged Pelopseus (Sceliphron), while the cocoons with the ad-

ditional webby covering gave forth without fail the steel-blue

wasp, Chalybion.

In addition, a check experiment was carried on to avoid any

error that might possibly arise due to artificial conditions. About
one hundred mud nests, comprising several hundred cells, were

individually placed in covered jelly glasses; when the insects

emerged the species was noted and the remains of the cocoon

examined, and in every case we found that the yellow-legged

wasps had come from the plain cocoons and the metallic-blue

ones from the cocoons with a caul.

A FLY PRESERVED IN PAPER.

I recently received from my friend, Mr. Germain Beaulieu of

Ottawa, Canada, an interesting example of a fly preserved in a

sheet of paper in which it had become evenly embedded during the

process of manufacture. It was in the last leaf of Vol. VI of

"Les Proverbes Dramatiques," printed in Paris by Lejay, rue St.

Jacques au Grand Corneille, in 1773. The thinness of the paper

makes it easy to study the venation which indicates the genus

Rhyphus, and the color pattern, which is apparently still preserved,

suggests R. fenestralis. C. W. Johnson.
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BOOK REVIEWS.

Fletcher, J. Bainbridge. Some South Indian Insects and other animals of

importance, considered especially from an economic point of view. Royal

Octavo; pp. vii+565; 6gs. 440; pis. 50. Madras, 1914. $2.25.

Aside from a number of short chapters on general topics, this large volume is

concerned mainly with an eniuneration of the more important economic insects

of southern India. Under each species the information is arranged in short para-

graphs dealing with the distribution, life-history, food-plants, status, control and

natural enemies. Almost without exception each species is figured either by black

and white text-figures or by colored figures arranged on plates; the latter, many
of which have already appeared in other Indian governmental publications, are

uniformly well executed and usually illustrate the developmental stages and injury

in addition to the adult insects. The quality and the text figures are variable,

some are good, but a few like those of the smaller parasitic h\Tnenoptera and fleas

are very crude.

The carefully systematized arrangement of the descriptive matter should make
the text extremely useful not only to economic entomologists in India, but it will

place in available form much information of great value to the agricultural popu-

lation. To the latter, the list of crops with their attendant pests which occupies

over twenty pages of the book will be especially welcome.
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EXCHANGE COLUMN.

Will exchange insects of various orders for Parasitic Hyraenoptera from any

part of the world.—C. T. Brues, Bussey Institution, Forest Hills, Mass.

Wanted. Ants from all parts of the world.—W. M. Wheeler, Bussey Institution,

Forest Hills, Mass.

I pay cash or give American and exotic insects in exchange for fertile eggs of

Catocala spp., living Catocala $ 9 (captured specimens only), hibernating pupae

and larvffi of any other group of Lepidoptera.—William Reiff, 366 Arborway,

Jamaica Plain, Boston, Mass.

Florida insects of all orders, also Fish, Batrachians, Reptiles, Shells and Marine

Invertebrates sold by A. G. Reynolds, Gulfport, Florida.

New England Orthoptera identified. I wish to examine adult Orthoptera of all

families from all parts of New England- Material will be identified for the privi-

lege of retaining desired examples, for which good exchanges vnW be given, subject

to approval of owner.—A. P. Morse, Wellesley College, Wellesley, Mass.

The undersigned will greatly appreciate receiving records of New Jersey species

not listed in Smith's Insects of New Jersey.—Harry B. Weiss, 272 Hale St., New

Brunswick, N. J.

Offered for cash, but exchange preferred. Fitch and early Illinois reports;

Insect Life; Harris's Insect; many others.—J. E. Hallinen, Cooperton, Okla.

Histeridse. North American Histeridse identified or unidentified, desired in

exchange for beetles of other families. F. G. Carnochan, Bussey Institution,

Forest Hills, Massachusetts.

Hemiptera-Heteroptera. I desire specimens of this group from all regions,

especially New England. I will give in exchange species of this and other orders

(except Lepidoptera), and will identify New England material. Correspondence

desired.—H. M. Parshley, Bussey Institution, Forest Hills, Mass.

Wanted: Psyche, Vol. VIII, No. 265 (May, 1898); No. 267 (July, 1898); No.

268 (August, 1898); Vol. IX, No. 300 (April, 1901). Address, giving price, Libra-

rian, Stanford University, Cal.

Sarcophagidse from all parts of the world bought or exchanged according to

arrangement. North iimerican material determined.—R. R. Parker, Entomolog-

ical Laboratory, Massachusetts Agricultural College, Amherst, Mass.

Wanted: Transactions American Entomological Soc, Vol. 4; Entomological

News, Vol. 2, Nos. 6 and 10; Vol. 8, Nos. 1 and 6; Vol. 9, Nos. 1 and 2; Vol. 10,

No. 10; Vol. 11, Nos. 1, 3 and 5. Will purchase at reasonable price.—Howard L.

Clark, P. O. Box 1142, Providence, R. I.

Wanted: Insects of any order from ant nests, with specimens of the host

ants, from any part of the world; also Cremastochilinse of the world. Will give

cash or Coleoptera, Hymenoptera and Diptera from the United States.—'Wm.

M. Mann, Bussey Institution, Forest Hills, Boston, Mass.
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THE ORIGIN OF ANTHOPHILY AMONG THE
COLEOPTERA.

By John H. Lovell,

Waldoboro, Maine.

As pollinators of flowers the Coleoptera are less important than

either the Hymenoptera, Diptera, or Lepidoptera. Of the total

number of described species the majority are largely inhibited from

visiting flowers by their forms or habits ; many are predaceous both

in the larval and adult stages, or are scavengers; others are noctur-

nal, or aquatic, or occur chiefly on the ground lurking beneath

stones and boards, or living in the nests of other orders of insects;

while round or elliptical forms with short legs and very large

species are ill-adapted to anthophily, Knuth has enumerated 434

beetles in Europe and the Arctic regions as anthophilous;^ and in

the world outside of Europe 223 species, of which 185 belong to

North America.^ Since the appearance of Knuth's work a few par-

tial lists of the species collected in various localities in the United

States have been published. In Wisconsin Dr, Graenicher has

recorded 35 beetles as visitors to the Compositee;^ in Virginia Dr.

Banks has listed 58 species taken on the flowers of Ceanothus,^

and in California Hopping collected 56 species on the same in-

florescence;^ while many additional flower-records are given in

Blatchley's "Coleoptera in Indiana."

The order of the Coleoptera is of special interest, says Hermann
Muller, since it shows so clearly the beginnings of anthophily, and

1 Knuth, Paul, "Handbuch der Blutenbiologie," Vol. 2, p. 560.

^Loc. cit, Vol. 3, p. 366.

' Graenicher, S., "Wisconsin Flowers and Their Pollination," Bull. Wisconsin Soc. Nat. Hist.,

Vol. 7, pp. 19-77.

< Banks, N., "At the Ceanothus in Virginia," Ent. News, Vol. 23, pp. 102-110.

5 Hopping, Ralph, "Some Notes of Coleoptera Found on Species of Ceanothus," Ent. NewSj
Vol. 10, pp. 162-165.
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the first corresponding modifications. In the most diverse famihes,

accustomed to widely varying nourishment, single species have

become habituated, first partially, then exclusively to a floral diet,

and subsequently structural changes have been developed to in-

sure greater success in the search after food. The length of time

which has elapsed since the first tendency in a family toward

anthophily is indicated by the number of species which resort to

flowers. Where a whole family is dependent on a floral diet the

epoch was more remote, but where there are only a few isolated

species the habit has been acquired more recently.^

During the past ten years Mr. C. A.. Frost and the writer have

devoted much attention to the anthophilous Coleoptera of New
England. Mr. Frost has worked chiefly at Framingham, and the

neighboring tow^ns of Sherborn and Hopkinton, Mass.; while the

writer has collected wholly at Waldoboro, Me. As a result 9

larger number of species has been taken than would have been

obtained by a single observer working in one locality. In the

appended list there are enumerated for New England 232 antho-

philous species belonging to 127 genera and 29 families, or 47

species more than Knuth records for all North America. Of this

number 185 species were collected in Massachusetts, and 102 in

Maine, 57 species being common to both states, while two species

are credited to New Hampshire only. The number of genera in

Massachusetts is 100, and in Maine 73, with 46 genera common to

both states. It is clear that all the families of marked significance

in flower pollination in this section have been recorded, for 20

families, including 222 species, are common to both states, while

each of the nine families listed from one state is represented only by

a single species, or in one instance by two. Although further

observations in other localities would add many species and genera

to the list, there can be no doubt that the 46 genera common to

both states cover most of the forms beneficial to flowers in northern

New England. Where a large number of species in a genus, as

in Lebia, Typocerus, Leptura, Strangalia, Telephorus, Hoplia,

Trichius, Mordella, Mordellistena, and many others are known to

resort to flowers, it is generally safe to conclude that the entire

genus is pnthophilous; but when a species has been taken only once

' Miiller, Hermann, "Fertilization of Flowers," p. 36.
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it may be excessively rare, e. g., a single specimen of JNIegapenthes

rogersii was found on the flowers of Viburnum alnifolhim in Maine
and while this beetle has been reported from Canada and the south-

ern shore of Lake Superior this is the only known record of its

occurrence in New England. Where genera are represented in the

list by a single species, if this form is very common it will be found

recorded from more than one locality, as Chauliognathus penn-

sylvanicus and Epicauta pennsylvanica. The severe climatic

and edaphic conditions in southern Maine, where the hills are

covered with coarse glacial debris and the valleys with a subsoil of

heavy clay, and sudden extremes in temperature and open winters

prevail, are unfavorable to a rich insect fauna; and account for the

larger number of anthophilous species collected in Massachusetts.

The observations of Dr. Banks in Virginia would indicate that as

we proceed southward the number of anthophilous Coleoptera

would progressively increase.

Loew has divided the anthophilous Coleoptera, according to

their adaptations as flower visitors, into three groups termed by
him hemipterous, allotropous and dystropous. The hemipterous

beetles are partially adapted to visiting flowers, as the genera

Chauliognathus, Gnathium, and Nemognatha. The allotropous

species, which include the greater number of anthophilous Cole-

optera, are of little value in pollination, and structural modifications

for procuring nectar are indistinct or absent. This group is still

further subdivided according to the food habits of the respective

families both in the larval and adult stages. The dystropous

beetles are detrimental or destructive to flowers, as the Chry-
somelidae, Rhyncophora, and the iNIelolonthinse (a subfamily of the

Scarabseidae) . While this arrangement is helpful in estimating

the value of the Coleoptera in pollination we shall not follow it in

the present paper; but shall take up the different anthophilous

families in the order of their historical development. The sar-

cophagous Coleoptera, or where saprophagous living chiefly on
decaying or dried animal substances, are certainly more primitive

than the phytophagous families which feed on wood, sap, leaves

and other vegetable matter; while in this second group the xylo-

phagous families are apparently older than those living exclusively

on foliage or a floral diet. In reviewing the rise of the anthophilous

habit we shall consider, first, isolated anthophilous genera in
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sarcophagous families; second, genera in phytophagous famihes, of

which the species occasionally or frequently resort to flowers, and
finally families which are largely anthophilous.

Anthophily of the Sarcophagous Families.

Carnivorous families, especially where they live upon the ground

or are aquatic, are not likely to visit flowers. None of the terrestrial

Cicindellidse (tiger beetles), or aquatic Dytiscidse (water tigers),

which are highly predaceous both in the larval and adult stages,

have ever been observed feeding on pollen or nectar. Among the

predaceous Carabidse, or ground beetles, Lebia is the only genus

which has become widely anthophilous.^ Knuth, who saw

Carabus cancellatus on the Island of Fohr devouring the flowers of

Thymus Serpyllum, expresses the opinion that the most markedly

predaceous beetles may occasionally visit flowers, but such visits

are clearly accidental.^ Frost in Massachusetts also saw Harpalus

caliginosus eating the seeds of Ambrosia artemisifolia. Although

living chiefly beneath stones, logs and rubbish, a part of the

Carabidse occasionally ascend plants in search of insect larvae; thus

Morris relates that he has "once taken Calosoma scrutator, and

several times C. calidum on the foliage of the white pine, these

enterprising ground beetles poaching on the arboreal preserves for

caterpillars; many of the diurnal fireflies, which are carnivorous,

may be found resorting to foliage for the same purpose." ^ Plant-

lice and the pollen of grasses and the Compositse have likewise been

found in the stomachs of many species.^ Nine species of Lebia,

of which L. ornata and L. viridis are the most common, appear in

the New England list; eight species have been collected on Solidago,

a half dozen specimens being found at times on a single inflores-

cence; but a variety of other flowers are also visited as recorded.

These small beetles still feed partially on Aphides and insect eggs,

and it was undoubtedly the search for food on foliage which led to

flower-visiting. The constriction of the head behind the eyes into

a neck, and the fringe of hairs on the inner margin of the maxillae

cannot be regarded as special adaptations to anthophily, since the

1 According to Blatchley, Callida punctata is often found on flowers. "The Coleoptera in

Indiana," p. 152.

2 Knuth, Paul, "Handbuch der Bliitenbiologie," Vol. 1, p. 221.

3 Morris, F. J. A., "Beetles Found about Foliage," Can. Ent., Vol. 43, p. 111.

4 Blatchley, W. S., "The Coleoptera in Indiana," p. 37.
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former occurs in Galerita which is wholly carnivorous, and the

latter in genera which never visit flowers.

The Staphylinidse, or rove-beetles, characterized by the short

elytra, while partially saprophagous, are more generally carnivorous

than is commonly supposed. Of the four anthophilous genera

listed for New England, Anthobium, which includes very small

beetles feeding largely upon pollen, is the most important.

A. pothos has been taken by the writer devouring the anthers of

Clintonia horealis; and in Indiana A. coTivexwn is especially common
on the flowers of the red-berried elder (Scmibucus racemosa),^

which is devoid of nectar (pollen flowers). The rich proteid

content of pollen naturally renders it an attractive food to carni-

vorous beetles. The Carabidse and Staphylinidse well illustrate

how diflficult it is for predaceous families living upon the ground to

acquire the anthophilous habit.

The larvse of the Coccinellidte are common on foliage where they

feed chiefly on Aphides, while the beetles not infrequently resort to

flowers, as is shown by the seventeen species listed. The tendency

to seek floral food is most stxongly manifested in. the genera

Coccinella and Hippodamia. In consequence of their short legs

and round or oblong-oval forms the lady-bugs are exceedingly

awkward and inefficient flower visitors, and are of little significance

in pollination. They climb smooth stems with great difficulty and

I have seen one of these beetles slip backward five or six times before

it succeeded in ascending a pedicel of an umbel of Aralia hispida.

After examining the contents of the stomachs of 39 species Dr. S.

A. Forbes concluded that "the function of the beetles of this family

of limiting the multiplication of plant-lice is expressed by the fact

that these insects compose a fourth of the food of the entire col-

lection. The pollen of grasses and the Compositse make 14 per

cent, and the spores of lichens 4 per cent, and those of fungi 45 per

cent., or nearly half the whole." ^ While the Coccinellidse consume

a much larger quanity of pollen and spores than of nectar, they

may be found occasionally sucking on small open flowers.

Ten species of the Dermestidse, so destructive to decaying animal

substances, skins, dried insects, feathers, woolens and carpets, have

been taken in New England on flowers. Like the Coccinellidse

iBlatchley, W. S., "The Coleoptera in Indiana," p. 487.

'"Coleoptera in Indiana," p. 507.
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their visits are chiefly for pollen, and they are not infrequently

found on pollen flowers, as Rosa, Anemone, and Thalictriim poly-

gamum. The genera which are anthophilous are usually those

which contain very common species, as Anthrenus and Attagenus.

Comstock says of the carpet beetle {Anthrenus scrophidaricc) that

in its adult stage it feeds on the pollen of flowers, and sometimes

abounds on the blossoms of currant, cherry and other fruits.'

The little white larvoe of Byturus unicolor infest the fruit of the

raspberry, and the small, pale brown beetles often visit the flowers.

Cryptorhopalum is common on the blossoms of Cornus, Viburnum,

Spiraea and Solidago; but most of the genera may live indefinitely

without making flower visits.

The Nitidulidae are called sap-feeders since they may be found in

great numbers in spring at sap flowing from the trunks of trees;

but many species live in fungi, or devour dry animal and vegetable

matter, and the larvse of a few genera, as Ips and Carpophilus, are

carnivorous so that the family constitutes a transition group. The

mature beetles readily feed on nectar or the juices of fruits, and as

they are of small size are able to creep into tubular corollas; but

usually they are taken on flowers with visible nectar. Of the five

genera which appear in the New England list, Carpophilus, Cercus,

and Epuraea are the more important. In Europe Knuth enu-

merates more than 150 flowers which are visited by Meligethes,

this being one of the few genera the larvae of which live on flower

food.- The Nitidulidae also visit pollen flowers, as Rosa, Sam-

bucus. Anemone and Papaver.

The familiar fireflies, or Lampyridse, are carnivorous both in the

larval and adult stages; the larvae live chiefly on the ground, but

the mature beetles may generally be found on the stems, under the

bark, or on the foliage of trees, shrubs, and herbage. As in the

Carabidae many genera are nightflyers, which lessens the prob-

ability of their becoming anthophilous; but the species are more

common on foliage than the ground beetles and are consequently

more frequently taken on flowers. The New England list contains

18 species as against 15 recorded by Knuth for Europe and the

Arctic regions. The genera Lucidota, Ellychnia and Podabrus

1 Comstock, J. H., "Manual of Insects," p. 540.

2 Knuth, Paul, ''Handbook of Flower Pollination," translated by J. R. Ainsworth Davia,

Vol. 1, v). 185.
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search for plant-lice and insect larva? on vegetation, and often visit

densely clustered inflorescences with visible nectar, as Cornus,

Viburnum, Spiraea salicifolia, Pyrus arbidifolia, Priinns virginiana

and Achillea Millefolium. The anthophilous tendency is more

strongly marked in Telephorus, which, although still remaining

partly predaceous, includes nine species taken on flowers.

Special interest attaches to Chauliognathus, one of the few genera

of the Coleoptera, which have become modified in structure as a

result of anthophily. The mature beetles live wholly on a floral

diet, but the larvse still retain the carnivorous habit. The species

are diurnal, the head is long and prominent instead of being

retracted under the thorax as is common in this family, and the

maxillae are extensile with the outer lobes prolonged into an oblong

pointed process. The modified maxillae are able to suck nectar

in flowers where it is concealed at a depth of one or two millimeters.

C. pennsylvanicus is very common on the Compositae, especiilly

on the flowers of Solidago; while C. marginatus, occurs in Indiana,

according to Blatchley, by thousands on the flowers of the linden,

Jersey tea, and wild hydrangea, and in Virginia, according to

Banks, is very abundant on Ceanothus. AU of the anthophilous

species of the Lampyridse feed on pollen as well as nectar.

The Cleridse live chiefly on insect larvae found on vegetation,

and are predaceous in both the larval and adult stages. It is a

misnomer to call these handsome beetles flower beetles since only

nine species have been observed on flowers, of which four belong

to the genus Trichodes ; many species are rare and little is know^n of

their habits. Trichodes restricts itself wholly to a floral diet.^

The series of carnivorous families may be closed with the Mala-

chiidae, all the species of which are stated incorrectly by Knuth to

live solely on flower food when they are adult. The family is of

small extent and is sometimes incorporated with the Lampyridae

to which it is closely allied. The larvae are carnivorous, and most

of the genera in the mature stage may be found on foliage hunting

for plant-lice and insect eggs; but Attalus, Collops and Malachius

and probably many other genera frequently visit flowers for pollen

and nectar. Four genera and five species are listed for New Eng-

land. Very little is known about the habits of the majority of

these small beetles.

1 MuUer, "The Fertilization of Flowers," p. 33.
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In reviewing the carnivorous Coleoptera it has been repeatedly

shown that anthophily prevails to a much greater extent in those

families which seek their prey on vegetation than in those which

live wholly on the ground; and among the former there may occur

genera which both in the larval and adult stages feed on flower food

alone. In only one genus, Chauliognathus, have the mouthparts

become specialized for sucking nectar. Comparatively few species

are anthophilous and ownng to the irregularity and uncertainty of

their flight they are of little value in pollination; but on the other

hand they are detrimental only to a small extent. They have been

taken chiefly on small densely aggregated flowers with visible

nectar, or nearly visible nectar, as Cornus, Viburnum, Rhus,

Spiraea, Fragaria, Rubus, Crataegus, Pyrus, Prunus, Ceanothus,

Daucus, Solidago, and a variety of other umbelliferous and com-

posite flowers. They also often visit pollen flowers, as Rosa,

Anemone, Papaver and Sambucus; but in general they feed more

freely on pollen than nectar, partly because it is more easily

obtained, and partly perhaps because it more nearly resembles in

its chemical composition the animal food to which they are accus-

tomed. Since all of the anthophilous genera and probably most

of the anthophilous species have evidently acquired this habit

independently, it may be inferred that the sarcophagous famihes

had very nearly attained their present stage of development before

they began to visit flowers.

Anthophily of the Phytophagous Families.

Among the families, which live upon vegetable substances both

in the larval and adult stages, anthophily assumes much greater

importance than among the carnivorous forms. The phytopha-

gous species are naturally brought into proximity with flowers, and

it is an easy step to acquire the habit of feeding* on pollen and

nectar; but in a vast number of tubular and zygomorphic flowers

the nectar is so deeply placed that it is beyond the reach of beetles.

The larvae of the Elateridae or click beetles, infest the roots of

grains and grasses; while the adult beetles live under the bark, or

on the foliage of trees or herbage, and are, according to Morris,

very fond of sunshine. The New" England list contains 13 genera

and 39 species, a greater number than Knuth enumerates for

Europe and the Arctic regions. The convex head is deeply in-
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serted in the thorax and permits the Elateridse to feed only on

exposed nectar; accordingly, the common genera Agriotes, Co-

rymbites, Elater and Melanotus are found chiefly on the inflor-

escence of Rubus, Viburnum, Prunus and Cornus.

The Buprestidse, which superficially resemble the Elateridse, are

most abundant in the tropics and are of little significance in

pollination either in Europe or North America. The larvae are

wood-borers, and the mature beetles live on vegetation. A single

species {Acmaeodera tuhulus) has been taken in New England by
Frost on the flowers of Geranium, Viburnum and Rubus; the same
species, according to Blatchley, is very common in Indiana on
Geranium maculatiim. Knuth lists only three species of this

family for North America.

The leaf-beetles or Chrysomelidse have attained their highest

development in the more recent periods according to Leconte and
Horn; ^ the species are diurnal, of small or medium size, and are

classed as dystropous by Loew. In both the larval and adult

stages this family is very destructive to foliage, and the ravages of

the potato beetle have been little less than a national calamity.

Since their round or oval forms, retracted head partially or wholly

concealed beneath the thorax and short legs, are ill-adapted to

anthophily, the New England list contains only 20 species belonging

to 16 genera. It is clearly impossible for this immense family of

ravenous feeders to become exclusively anthophilous, for the flower

food available would be wholly inadequate to their requirements;

but there are, doubtless, a large number of occasional visitors. No
genus in x4.merica is more common or has been taken on a greater

variety of flowers than Diabrotica.

The entire life cycle of many leaf-beetles is passed on a single

plant species or genus. Donacia 'piscatrix is found in the flowers of

Nymphoea advena, while the larvae mine in the stems and leaves.

Donacia emarginata, near New York City, is very common on the

bright yellow flowers of Caltha palustris half buried among the

stamens. The pupal cocoons are attached to the stems just

above the roots, and the beetles emerge as the flowers expand and
climb the stems to obtain flower food.^ All of the species of

Donacia are commonly found on aquatic or marsh plants. Crio-

1 Blatchley, W. S., "The Coleoptera in Indiana," p. 1096.

2 Woodruff, L. B. "Donacia emarginata," Can. Ent., Vol. 45, p. 210.
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cerus asparagi visits the flowers of the cultivated asparagus, and

the larvse devour the vegetative organs; Chalepiis dorsaUs visits the

flowers of the black locust (Robinia) and the larvae mine the leaves

;

while both stages of the Colorado potato beetle are familiar on the

flowers and foliage of the potato.

Both the New England list and Knuth's list for North America

contain only two species of the Bruchidse. This small family is

closely allied to the Chrysomelidse; but the larvae live in seeds,

chiefly those of leguminous plants, while the beetles occur on

foliage and occasionally on flowers.

In accordance with their food habits the Scarabseidae are popu-

larly divided into two large, well-defined groups, the scavengers

and leaf-chafers. The scavengers are largely ground forms feeding

chiefly on dung, a few on fungi and a few on animal substances.

They seldom visit flowers, but on one occasion I captured the

common Aphodiiis fimetarius on the flowers of Spiroca salicifolia.

The leaf-chafers, or Melolonthinae, to which belong the genera

Hoplia, ISIacrodactylus and the nocturnal Lachnosterna, are

dystropous forms frequently defoliating shrubs and trees. Hosts

of rose-chafers (Macrodactyhis subspinosus) often strip rose bushes

and other shrubs of both flowers and leaves, or devour the blossoms

and ruin the crop of grapes. But Hoplia trifasciata "is almost

entirely a pollen feeder like Trichius piger and Euphoria inda,'"^

and visits a great variety of flowers. The behavior of T. piger on

Iris versicolor has been described by Needham: "The species is not

ill-adapted by its size for visiting these flowers, and, should it pass

from flower to flower, it might be an important agent in pollen

distribution; but I have not seen one pass from flower to flower

directly and am inclined to think it rarely does so. It is little dis-

posed to flight and is much more at home clambering among the

thyrsoid clusters of Rhus and Ceanothus. Furthermore, on reach-

ing an Iris flower it is habitually deceived as to the point of

entrance and tries for some time to get in at its center, between

the branches of the cleft style." In warm regions the Cetonise

a:re important flower visitors, and Delpino formerly regarded them

as the chief pollinators of Magnolia. We have taken 11 species of

the Scarabseidae on flowers in New England, and Knuth lists only

1 Morris, F. J. A.. "Beetles Found about Foliage," Can. Ent., Vol. 43, p. 115.
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10 species for North America—a very small number certainly in

comparison with the great size of this family.

The snout-beetles, or Rhyncophora, an immense group of

beetles highly injurious to vegetation, also includes few antho-

philous species. The larvae feed on roots, mine underbark, but

chiefly live in nuts, fruits and seeds, while the adults are found

mostly on leaves, only 18 species having been observed on flowers

in New England. Two common species are the plum weevil

{Conotrachehis nenuphar) , which sometimes destroj^s the plum and
cherry crop, and is common on the flowers of Primus virginiana;

and the blue-flag weevil which passes its entire life on the blue

flag (Iris versicolor) . The economy of the blue-flag weevil {Monony-

chiis vulpeculus) has been very fully described by Prof. Needham;^

the larval stage is passed within the seed capsule where the trans-

formation into the imago takes place, and both beetles and seeds

are set free by the bursting of the capsule in the fall. This weevil

wastes the nectar inordinately. It makes many punctures in the

nectariferous tissue from which the nectar continues to flow, attract-

ing swarms of insects of all kinds. Eight species of beetles were

observed feeding at the punctures, besides many flies. The flag

weevil picks up stray grains of pollen but it is of no importance in

pollination. "It has become adapted to living on the blue flag

exclusively." The life history of many other snout-beetles is

confined to a single plant species, but as pollinators they are of

httle importance and are classed among the dystropous forms.

To the floroecologist no family of the Coleoptera is of greater

interest than the Cerambycidse, or wood-borers, a gToup the

origin of which dates back to an earlier period than that of the

Chrysomelidse. This is partly because it contains many species,

which wholly or partially depend on a floral diet ; and partly because

of modifications resulting from the anthophilous habit. For New
England 39 species are enumerated, while Knuth lists 29 for North
America, and 42 for Europe and the Arctic regions. Many genera

of the tribe Lepturini, as Pachyta, Gaurotes, Typocerus, Leptura

and Strangalia, feed entirely on flower food. Nineteen species of

Leptura have been collected on flowers in New England, the largest

number ever recorded, and no doubt the entire genus is anthophil-

' Needham, James G., "The Fruiting of the Blue Flag (Iris versicolor L.)," Amer. Xat., Vol.

34, p. 370.
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ous. As in 41 instances the species were observed by the writer

sucking nectar on the flowers of Aralia hispida and in only two

cases eating pollen, they would appear to manifest a preference for

nectar, as do the allied genera Typocerus and Strangalia. Both

lobes of the maxillae are fringed with long bristly hairs, which

enables them to lick up nectar easily. But pilosity of the maxillae,

either of one or both lobes, must not be regarded as a character

peculiar to the Lepturini; for, according to Leconte and Horn,

the entire family of the Cerambycidae is characterized by having

"the maxillae furnished with bristles." At my request, Frost ex-

amined species belonging to 13 tribes, found in North America,

and in all cases there were bristly hairs on the apices of the

maxillae. All, therefore, that can be claimed for the Lepturini is

that the maxillary hairs are in general longer and less bristle-like

than in other tribes; and this statement is sustained by the

examination of microscopic preparations of the maxillae of various

species. It was further believed by Mtiller that the elongation of

the head forwards, a neck-like constriction behind the eyes and con-

sequently the power to direct the head forwards, and the prothorax

elongated and narrowed anteriorly were structural characters ac-

quired for feeding on nectar whether superficially or more deeply

placed. 1 These conclusions, although they have long been accepted

without question, appear to the writer doubtful. In Miiller's time

structural modifications, which enabled insects to obtain flower

food, were readilyassumed to have been developed specially for that

purpose, often without careful consideration. that they might have

been determined at an earlier period by the habits of the insect.

The Lepturini are wood-borers and their narrow cylindrical forms

have been determined by their well-known economy. The trans-

formations of the larvae take place in their burrows in the solid

wood, and the imagoes are compelled to gnaw their way to the

surface, for which purpose an elongated head which could be

directed forwards would be a great advantage. Moreover a con-

striction of the head behind the eyes occurs in beetles which are

unknown on flowers. The form of Leptura vittata is very narrow

(a specimen before me is 3mra. wide and 14 mm. long) and the

elongated thorax is correlated with the elongated cylindrical

abdomen; in L. chrysocoma the abdomen is broader and the thorax

1 Muller, H., "The Fertilization of Flowers," p. 35.
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is also shorter and more robust; in Strangalia again the elongated

thorax is correlated with a long slender abdomen.^ While the

cylindrical forms of these beetles are an advantage in visiting

flowers, the genera of the Lepturini were probably essentially

differentiated before they became anthophilous. The influence of

insect economy in modifying the structure of the head and thorax

is well illustrated by the Rhyncophora, which are, as has been

shown, of little significance in poUination. The front of the head is

prolonged into a slender beak, and in some species the head behind

the eyes is constricted into a neck, and the thorax is elongated and

narrowed anteriorly. But in this group it is clear that the mor-

phology of the head and thorax was very early determined in its

phylogenetic history by the habit of excavating the little pits in

which the eggs are laid.

But in the genera Gnathium and Nemognatha of the Meloidse

there occur undoubted modifications of the mouthparts for obtain-

ing nectar. The blister beetles at times appear suddenly, and

Epicauta vittata may destroy large areas of tomatoes and potatoes

in a few days. An extended list of the plants on which these

beetles feed is given by Gibson in the fourty-second annual report

of the Entomological Society of Ontario. In New England only

three species of this family have been observed on flowers, but

Epicauta pennsylvanica is very common on the flowers on Solidago.

Gnathium and Nemognatha, southern and western genera living

wholly on nectar, have the maxillae prolonged into a slender suc-

torial tube, resembling a lepidoterid tongue. The length of this

suctorial tube has been measured in 14 species of Nemognatha, and
showed a gradual increase from 1.5 mm. to 10 mm. in length, pre-

senting a complete series of intermediate gradations." N. vittigera,

according to Graenicher, visits the flowers of the Compositse

exclusively, chiefly those of Rudbeckia hirta. This observer

states that the behavior of these beetles when at work on flowers

presents additional evidence of a high degree of adaptation, the

tongue being thrust in and removed from the florets with great

1 This view is favored by Cockerell's observations on the bee genus Perdita. He states that
the length of the tongue appears to have increased or decreased according as the total size of the
bee has increased or decreased, not to meet special requirements. "The Bees of the Genus
Perdita," Proc. Acad. Nat. Sci. Philadelphia, Vol. 48, p. 40.

2Graenicher, S., "On the Habits of Beetles of the Genus Nemognatha," Ent. News, Vol. 21,
pp. 72-75.
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precision and little loss of time. This is easily the most remarkable

modification that anthophily has induced among the Coleoptera;

and the origin of a tongue, adapted for sucking nectar, varying

greatly in length in the different species, in these two genera,

presents a problem difficult of explanation.

There remain for consideration several small families, as the

CEdemeridse, Mordellidse and xlnthicidse, which to a great extent in

the adult stage live on flower food; but they do not in any other

sense represent the culmination of anthophily among the Cole-

optera. The prevalence of anthophily in these families is to be

attributed to the comparatively few species, their small size, and

the ease with which they can obtain food and shelter in densely

clustered small flowers. They exhibit very obscure if any modifi-

cation of the mouthparts for procuring nectar. The wedge-shaped

Mordellidae are very common, and Frost found the compound

cymes of Viburnum loaded with species of Mordella and Anaspis;

they may also be found on the inflorescence of Cornus, Prunus,

and Spiraea and on the pollen flowers of the wild rose. The New
England list contains 12 species, while Knuth records 12 species

for Europe and 15 for North America. Only one species of the

(Edemeridse {Asclera ruficollis) has been observed on flowers in

New England.

Flowers Visited by the Anthophilous Coleoptera.

While many of the more important flowers visited by the antho-

philous Coleoptera have been mentioned in the preceding pages

a brief recapitulation of their mutual relations in New England is

desirable. The largest number of species of beetles have been

collected on the following genera and species of plants : Viburnum,

81; Cornus, 38; Spiroea salicifolia, 42; Amelanchier canadensis, 31;

Prunus virginiana, 43; Pynis arhidifolia, 10; Ceanothns americanus,

13; Aralia hispida, 9; and Solidago, 30 species. All these flow^ers

have the nectar fully exposed, or only sHghtly concealed, as in

Solidago which has a floral tube 1 mm. long, or a little longer in »S.

lanceolata, and are of small size, densely clustered and very com-

mon. The phenomenal number of beetles taken on Viburnum may

be partially explained by the great abundance of the flowers, the

form of the cymes and the time of anthesis. In a warmer climate

the anthophilous Coleoptera would doubtless show a large increase,
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for, in Virginia, Banks collected 58 species on the flowers of Ceano-

thus, and Hopping reports 56 species taken on the same genus in

California. In Virginia, Chauliognathus was most common, while

hosts of small Mordellids, and Centrinus picumnus, Macratria

murina, Lappiis sturmii, Mycterus scaher, Isomira sericea, were

always abundant. Eighteen species of Cerambycidse were

obtained, and eleven species were taken at one patch of flowers

in less than an hour. In the flowers enumerated nectar is a more

important allurement than pollen, which is not produced in large

quantities.

In Wisconsin, Graenicher collected 35 species of Coleoptera on

the capitula of the Composite, but the only genus on which they

were common was Solidago.^ In New England 30 species have

been taken on Solidago, 7 on Ewpatorium perfoliatum, 4 on Aster,

6 on Chrysanthemum Leucanthemum, 1 on Taraxicum officinale, 6

on Achillea Millefolium, and 1 on Diplopappus umbellatus. Where

the nectar is deeply concealed the beetles usually feed on pollen,

e. g., two species taken by Graenicher on the heads of Cirsium

lanceolatum, which has a floral tube 6 mm. long were both eating

pollen. In the New England list some thirty other flowers are

enumerated which are visited by beetles in small numbers. The

nectariferous species, as Salix, Daucus Carota, Zizia aureum,

Brassica, Rhus, Veratrum, Ranunculus, etc., for the most part have

the nectar easily accessible.

Beetles also frequently visit flowers which are devoid of nectar,

to obtain pollen. Many anemophilous flowers are sought by

beetles in search of pollen, as the staminate cones of Pinus sylvestris

and Picea Abies''; numerous beetles, which devour the anthers as

well as the pollen, may be swept from the grasses; while others

have been collected on the inflorescence of the Cyperacese and

Juncacese. Cistela sericea was found by Frost on the aments of

Castanea, upon which two beetles were also taken by Knuth.

Flowers intermediate between anemophily and entomophily, as

Vitis and Plantago, are freely visited by Coleoptera. Beetles are

likewise common on conspicuous pollen flowers, as Rosa, Anemone,

Clematis, Adonis, Papaver, Hypericum and Sambucus; and not

always content with the pollen they may destroy the entire corolla,

*Graenicheni S., "Wisconsin Flowers and Their Pollination," Bull. Wisconsin Nat. Hist.

Soc, Vol. 7, pp. 19-77.
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e. g., Nodonota piincticoUis is very destructive to the petals of the

rose.

The frequency with which anthophilous Coleoptera ^'isit pollen

flowers led Knuth to infer that they exhibit a marked preference

for pollen.^ That carnivorous forms, like the Coccinellidse which

live largely on Aphides and insect eggs, find pollen a more agree-

able food than nectar is not improbable; but if this were generally

true of all anthophilous genera then Nemognatha and Gnathium
would not have become adapted to feeding on nectar alone. My
observations lead me to believe that Chauliognathus, Leptura,

Typocerus, Strangalia, the Mordellids and many others manifest a

preference for nectar. But genera, as among the leaf-chafers,

which occur in enormous numbers must as a necessity feed upon

pollen as well as nectar and also on the succulent parts of the plant.

Coleoptera are occasionally taken on zygomorphic or bilabiate

flowers with the nectar deeply concealed, where they are either

searching for food or their presence is accidental. According to

Kerner beetles of the genera Anthobium, Dasytes, and Meligethes

find refuge and shelter in the interior of the gentians, while species

of Cetonia remain for several days in the partially expanded flowers

of Magnolia feeding on the sweet juices and pollen.^ Carrion beetles

are found in the spathes of the aroids. The interior of flowers is

also used for nocturnal lodging, the temperature prevailing within

being several degrees warmer than that of the outer atmosphere.

Color and odor are of little significance as allurements to the

anthophilous Coleoptera, for although beetles are most frequently

found on yellow and white flowers this is not an evidence of "a
color preference," as Mtiller supposed, but is a result incidental to

the flower characters previously described. Since, however, beetles

are strongly attracted by a bright light it is not unlikely that a

sharp contrast in luminosity between the inflorescence and the

foliage is noticed by them. It has been frequently asserted that

floral odors are very attractive to beetles, but we have met little

evidence to support this view, although carrion beetles detect

indoloid scents. The writer has exposed free honey for long

intervals which attracted Hymenoptera, Diptera and Lepidoptera,

but never any Coleoptera. But environment may be an important

1 Knuth, Paul, "Handbuch der Blutenbiologie," Vol. 1, p. 223.

2Kemer, A., "The Natural Historj- of Plants," Vol. 2, p. 163.
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factor in determining the presence of certain genera. Banks ob-

served that "at a patch near woodlands where there were many
dead trees, a considerable variety of Longicorns were always obtain-

able; at another patch in an open meadow few Longicorns were

ever found." ^ The writer has also noticed that while the Cerara-

bycidse were common on the flowers of Aralia hispida and Spirsea

salicifolia in the open woodlands, they were entirely absent in the

pastures. Many genera and species of this family follow in their

distribution the coniferous forests of the north.- The season of

the year is likewise important as fewer beetles are on the wing in

September and October than in June and July.^ Finally, if the

larvse live on the vegetative organs of a plant the adult beetles may
be expected to visit the flowers.

Very few species of the Coleoptera have been recorded as antho-

philous compared with the total number described. In all of the

families, in most of the genera and in very many species in which

anthophily occurs this habit has been acquired independently;

but in the case of Gnathium and Nemognatha it probably arose

before these genera were differentiated. Except in these two genera

and to a less extent in Chauliognathus and the Lepturini the modi-

fications induced are obscure and indistinct, from which it may be

inferred that anthophily among the Coleoptera is of comparatively

recent origin. The primitive Coleoptera lived largely upon the

ground and were carnivorous, but as they learned to search for

their prey on plants and to feed on vegetation anthophily became

correspondingly more common. As pollinators of flowers the

anthophilous beetles are of little significance. The enormous

devastation of the vegetative organs of plants by beetles both in

the larval and adult stages, the consumption and waste of the pollen

and nectar, the destruction of the petals and other floral members,

the absence of hair for holding pollen, the inactivity of many
species and their indefinite manner of flight are factors which

greatly reduce their value as pollen carriers. Floral structure

shows absolutely no response to the visits of beetles, and there is

1 Banks, N., "At the Ceanothus in Virginia," Ent. News, Vol. 23, p. 102. Cf. also Hopping,

R., "Some Notes on Coleoptera Found on Species of Ceanothus," Ent. News, Vol. 10, pp. 162-

165.

* Wickham, H. F., "A List of the Coleoptera from the Southern Shore of Lake Superior,"

Proc. Davenport Acad. Nat. Sci., Iowa, Vol. 6, p. 127.

'Loew, E., "Der Blumenbesuch der Insekten im Wechsel der Jahrzeit," Hot. Vereins der

Provinz Brandenburg, Vol. 47, p. 25.
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no reason to suppose that the development of the entomophilous

flora would have varied in any respect had entomophily never

arisen among the Coleoptera.

TABLE OF NORTH AMERICAN SPECIES OF THE DIP-
TEROUS GENUS THRYPTICUS, WITH DESCRIP-

TIONS OF FOUR NEW SPECIES.

By Millard C. Van Duzee,
Buffalo, New York.

While studying the Thrypticus in my collection and a little mate-

rial that came to hand I found four forms that seem to be new.

These are described below.

In wilUstoni Wh. the fore and middle coxse may be mostly

yellow or infuscated almost to the tips, while in the female they

may be somewhat blackened. This seems to be our most abun-

dant species in western New York. I have seen examples from

New England; Toronto, Ont. ; and Columbia, Mo. I have taken

a number of T. fraterculus Wh. at Lewiston, N. Y., and have seen

a series of eight from Berkeley- Hills, Cal.; Professor Aldrich re-

ports it from Mexico.

The species of Thrypticus are minute flies of bright metallic

color with a concave area in front of the scutellum and with the

bristles and hairs of the thorax and abdomen yellow; the third

and fourth longitudinal veins are usually convergent at tip, but

sometimes parallel, and the hypopygium is flexed under the

abdomen, often reaching nearly to the thorax.

The hypopygia of the males of those species I have examined

are very similar. There is a large capsule or outer part which is

covered with scales of pollen that are always inclined backward.

Its appendages are lamelliform with a pair of slender processes at

their base in most species (these seem to be lacking in ivillistoni).

There is also a central filament (the penis) which originates on

or near the base of the hypopygium and usually extends nearly

to the end of the lamellae; this filament is inclosed in a sheath which

is shorter and often so closely applied to it that the two appear

to form one piece. In the drawing of aurinotatus sp. nov. this

filament does not show as it was folded under the abdomen.
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Most of the species of this genus are difficult to separate except

by the hypopygium and its appendages, and great care should be

taken to place the specimen so as to get a direct side view of these

organs, or the perspective w ill give a very wrong idea of their

form.

In mounting them it is always best to extend the hypopygium,

which can be done easily with a pin.

Some allowance must be made for shrinkage and also for varia-

tion in color, but I do not think the variation is great. This paper

is based on the study of about fifty specimens.

TABLE OF NORTH AMERICAN SPECIES.

1. Femora green (Fig. 2) fraterculus Wh.
Femora yellow 2

2. Venter and part of the dorsum of the abdomen yellow 3

Abdomen without yellow except sometimes on the venter 4

3. Venter, whole of sixth abdominal segment, antennse and base of hypopygium

yellow (Fig. 8) cupuliferus Aid.

Venter, first two abdominal segments, antennse and base of hypopygium

yellow (Fig. 1) abdominalis Say.

4. Hypopygium ovipositor-like, bent under the abdomen singularis Aid.

Hypopygium normal 5

5. Fourth vein bent backward to meet the cross-vein, forming a distinct angle

at this point minor Aid.

Fourth vein only gently bent at the cross-vein 6

6. Antennse yellow 7

Antennae black 8

7. Capsule of hypopygium truncate at tip (Fig. 3) vietus n. sp.

Capsule pointed at tip (Fig. 5) muhlenbergice J, & C.

8. Hypopygial lamella sessile, rounded at tip (Fig. 9) tectus sp. nov.

Lamella somewhat petiolate 9

9. Lamella nearly round (Fig. 6) vAllistoni Wh.
Lamella large, somewhat oval, about twice as long as wide 10

10. Thorax green with violet reflections and a golden spot before the scutellum

(Fig. 4) aurinotatus sp. nov.

Thorax green or purple with the posterior depression green 11

11. Thoracic dorsum purple, hypopygium rather pointed, lamella pointed

pusillus Aid.

Dorsum of thorax green, hypopygium rounded at tip (Fig. 7) . . comosus sp. nov.

Thrypticus abdominalis Say.

Chrysotus abdominalis Say., Jour. Acad. Sci. Philadelphia, VL p. 169.

Male: Length 2 mm. Eyes nearly touching below the antennae; face green (purple

in one specimen); front purple; mouth parts yellow or yellowish brown; antennse

and arista yellowish brown; bristles of the head and thorax yellowish. Thorax
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green, sometimes with coppery reflections on the posterior part, in one specimen

with purple reflections on the anterior part; pleurae green witli the posterior edge

yellow. Abdomen bright green with the first two segments almost entirely yellow;

venter yellow; hypopygium (Fig. 1) brown with the base yellowish; its appendages

yellow, the lamella with mixed yellow and black hairs. Coxae and feet pale yellow

with yellow hairs. Tegulae, their cilia and the halters yellow. Wings hyaline,

slightly tinged with gray; veins yellowish.

Redescribed from four males: one in the Cornell University

collection, taken about the first of June at Columbus, Mo., by

C. R. Crosby; one in the collection of C. W. Johnson and taken

at Hot Springs, N. C, and two from Opelousas, La., in April.

In the drawing the central filament is separated from its sheath

and bent upwards, usually it is carried in its sheath and they

appear to form one piece.

Thrypticus vietus sp. nov.

Male: Length 2 mm. Eyes contiguous (or seem to be, the head is shrunken)

;

front green; palpi yellow; antennae yellow, darker at tip; bristles of the head and

the arista yellowish, but brown in certain lights. Thorax bright but dark green;

abdomen dark metallic green with slight violet reflections toward the base; hairs

and bristles of the thorax and abdomen yellow; hypopygium (Fig. 3) brown with

yellow appendages; lamella oval, rather large; filament black with yellow tip which

is a little spear-shaped. Fore coxae yellow; middle and hind coxae black with

yellow tips; femora, tibiae and tarsi pale yellow, their hairs mostly yellowish.

Tegulae, their cilia and the halters yellow. Wings grayish hyaline; veins brown;

third and fourth veins parallel.

Female: Ovipositor minute, reddish yellow; tip of the abdomen and the base

of the segments reddish coppery; face bluish green.

Described from one male and one female which I took at Braden-

town, Fla., March, Type in the author's collection.

Thrypticus comosus sp. nov.

Male: Length 1.75 mm. Face dark green, shining, wide at the antennae but

the eyes almost meeting at the oral margin; mouth parts yellowish; Front dark

green, ocellar bristles brownish yellow; antennae dull black, small. Thorax and

abdomen dark green, very shining, the former with slight golden reflections;

bristles of the thorax and abdomen yellowish; hypopygium black, shining, its

appendages yellow; (Fig. 7); lamella large with minute pubescence and several

bristly hairs on the surface, behind the lamella there is a slender bristly appendage

and back of this two long slender hairs, which are nearly as long as the hypopygium;

filament dark yellow. Fore coxae yellow; middle and hind coxae black with greenish

reflections and yellowish tips; femora, tibiae and tarsi pale yellow; last joint of

the middle and last two joints of the fore tarsi blackish. Tegulae, their cilia and

the halters yellowish. Wings hyaline; veins brown; venation as in ivillistoni.
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Described from two males, one taken at Ellis, N. Y,, on June

13; and one at Toronto, Ont., July 4. Type in the Cornell Uni-

versity collection.

This species differs from others in having two long slender hairs

near the base of the hypopygial lamella, and in the form of the

hypopygium. It comes near aurinotatus sp. nov. in the form

of the hypopygium and its appendages.

Thryticus tectus sp. nov.

Male: Length 2 mm. Face bright green, narrow; mouth parts black; front

violet, shining; frontal bristles black; antennae small black; arista dark brown,

pubescent. Thorax and abdomen bright green with yellow hairs and bristles

which appear dark brown when viewed from the side; hjT)opygium black, only

a little shining, its appendages short and yellow, lamella rounded at tip (Fig. 9).

Fore coxae and legs pale yellow, tarsi scarcely infuscated at tips; middle and hind

coxae infuscated almost to the tips; fore coxae slightly darkened on the front surface;

hind coxae with a slender bristle on the outer side. Halters yellow. Wings with

the venation tjT^ical of the genus; tinged with gray; veins brown.

Described from one male taken at East Aurora, Erie County,

N. Y., July 12. Type in the author's collection.

This comes so near willistoni Wh. that it was with some hesita-

tion that I separated it. It looks like that species with the lamellae

half concealed, but it also has the appendages at their base well

developed, these ajjpendages are not found in willistoni, the

lamella is also more hairy.

Thripticus aurinotatus sp. nov.

Male: Length 1.25 mm. Face narrow; front black (opaque in type specimen);

antennae and arista brown, densely covered with pale pubescence, the former with

the third joint somewhat rounded at tip. Thorax dark green, appearing dark

violet when viewed from the front; depressed portion before the scutellum very

conspicuous, being deep, well defined and of a golden color when seen from behind.

Abdomen dark green; all the hairs and bristles of the thorax and abdomen yellow;

hypopygium (Fig. 4) black, appendages pale yellow, lamella large and rather

pointed, the inner appendages are also larger than in most species and as long

as the lamella. Tegulae, their cilia and the halters pale yellow. Coxae and legs

pale yellow with the hairs mostly yellow. Wings grayish hyaline, veins yellowish

brown, becoming yellow at the root of the wing; venation about as in T. willia-

toni Wh.

Described from one male from Billy's Island, Okefenokee

Swamp, Ga. Taken by Dr. J. C. Bradley in June. Type in the

Cornell University collection.
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This species is related to u-iIlisfo7ii ^Vh. and vietvs sp. nov. but

differs much in general color, and in the form of the hj popygium
and its appendages. It also differs from viehis in having the an-

tennae brown, not yellow as in that species.

SYSTEAL\TIC PAPERS ON NEW ENGLAND
HEMIPTERA.i

By H. M. Parshley.

With Plates VI and VII.

I. Synopsis of the Families.

The tables to be published under the above title form a part of a

general account of the Hemiptera - of New England on which I am
engaged, but as an early appearance of the whole is not to be ex-

pected, it seems desirable that the more generally useful parts be

made immediately available.

There are to be found in various publications a number of keys

to the families of Hemiptera, but for one reason or another they

do not enable those who are unfamiliar with the group to place

specimens with certainty in their proper families. Some are inac-

curate, some incomplete, while those which are free from these

faults are very difficult to work because they generally lack figures

and employ obscure characters, the latter often necessary in a

table which aims at universality or natural arrangement. It

seems to me that these difficulties can be avoided by limiting the

application of the key to the fauna of a restricted region,^ sacri-

ficing natural arrangement in favor of clearness, and illustrating

structures of importance. The synopses in this series are offered

as an attempt in that direction.

In preparing the tables I have made free use of the writings of

previous authors, but all the work has been done with continual

reference to the specimens themseh'es, more particularly of the

species occurring in New England, of which I have before me a

fairly complete collection. Thus the characters proposed by others

1 Contributions from the Entomological Laboratory of the Bussey Institution, Hansard

University, Xo. 91.

2 Considered as an order distinct from the Homoptera.
3 Thus permitting in some cases the use of easily observable characters not common to all

members of the family in question.
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have been examined with regard to their applicabiUty to our

species, and not a few have been found to be decidedly misleading

when presented without qualification. Groups not known to me
to occur in this region are marked with an asterisk, and those of

which I have not as yet seen specimens are indicated by a dagger.

I hope that anyone who may know of New England records for the

forms so marked will communicate with me on the subject.

The characters which are of distinctive importance are given

first in the dichotomies. Those which follow have been added to

assist in determination, and they are not necessarily peculiar to

the group in question, except such as are strictly alternative.

To the short descriptions of the families should be added the char-

acters already used in the appropriate divisions of the key. In

studying the smaller forms a binocular or ordinary compound

microscope will be found almost indispensable.^

There is difference of opinion among authorities regarding the

names which should be used for certain families, and in such cases

I have given both terms. The cause of this disagreement lies in

the fact that the present rules of nomenclature may be interpreted

in more than one way. There seems to be a growing sentiment

among zoologists in favor of establishing a list of names not subject

to change, and if this action is taken by the International Congress

it may be that those of the more familiar names which are now

held by some to be invalid will regain their standing.^

DESCRIPTIVE SYNOPSIS OF THE FAMILIES.^

1. Antennae shorter than the head, generally concealed in cavities between head

and thorax; metasternal orifices absent *

Antennae as long as or longer than the head, exposed 8

2. Ocelli present; Uttoral; not over 10 mm. in length ^

Ocelli absent; aquatic 4

I Defiaitions of a number of hemipterological terms will be found in a paper on the aquash-bug

by Tower, Ann. Ent. Soc. Am., VI., 1913, p. 427; and in my paper on Miridsp, Ent. NewBt

XXVI., 1915, p. 208. In connection with the latter should be mentioned an additional reference

on the Mirid "anal" vein; Reuter, Bemerk., Oef. Fin. Vet. Soc. Forh., LIV., 1911-12, p. 19.

2 It should be noted that as a result of more or less recent nomenclatorial changes, the species

represented by certain figures on the plates would be othersvise named by some authorities, as

follows: fig. 1, C. lintneriana; fig. 3, Saldula palHpes; fig. 8, Hebrus bvrmeisteri; fig. 11, Nabia

paUescens; fig. 13, Phymata erosa wolffi,; fig. 22, same as fig. 8.

I am indebted to Mr. E. P. Van Duzee for his kindness in giving me advance information in

regard to his Ust of Hemiptera, which is soon to be published.

3 This table is adapted for the determination of adults only; and mature forms which are

brachypterous or wingless must in some cases be treated with caution.



90 Psyche [June

3. Antennse exposed; front legs similar to intermediate; rostrum 4-segmented,

first segment short; front and intermediate tarsi 1-segmented (?), hind 3-seg-

mented; predatory OCHTERK)^
Antennse concealed; front legs raptorial; rostrum short, 4-segmented; front

and intermediate tarsi 1-segmented, hind 2-segmented; eyes very protu-

berant; short, stout, roughened forms; predatory

*MONONYCHID^ or NERTHRID^
4. Hind tarsi without two distinct claws (except Plea which is less than 3 mm.

in length); front legs not raptorial in structure; moderate or small in size. .5

Hind tarsi with claws; front legs raptorial 6

5. Head overlapping thorax dorsally; body flattened above; rostrum short, hidden

under a broad flat transversely striated plate (epistoma); front tarsi- 1-seg-

mented, palaeform (fig. 28); male genitalia asymmetrical; predatory; swim

with dorsal side uppermost CORIXID.ffi

Head inserted in thorax; body convex above; rostrum free, 3- or 4-segmented;

tarsi 2-segmented (front tarsi of the male sometimes 1-segmented)
;

pre-

datory; swim with ventral side uppermost NOTONECTID.^
6. Membrane reticulately veined; large in size 7

Membrane without veins; rostrum 3-segmented; front tarsi 1-segmented,

intermediate and hind 2-segmented; hind legs not natatorial; predatory;

moderate in size NAUCORTD.^
7. Apical appendages of abdomen long and slender, not retractile; hind legs not

much flattened; rostrum 3-segmented; tarsi 1-segmented; hind coxae rota-

tory; predatory NEPID.SI

Apical appendages of abdomen short and flat, retractile; hind legs distinctly

flattened, natatorial; rostnmi 3-segmented; tarsi 2-segmented; hind coxae

hinged; predatory BELOSTOMATID^
8. Head shorter than thorax including scutellum 9

Head as long as entire thorax, both elongated; ocelli absent; eyes distant from

anterior margin of thorax; rostrum 3-segmented; tarsi 3-segmented; body

and appendages slender; generally wingless; predatory; aquatic, living on

the surface near shore; length about 10 mm HYDROMETRIDiE
9. Claws of at least the front tarsi distinctly anteapical with terminal tarsal seg-

ment more or less cleft (fig. 12); aquatic, living on the surface 10

Claws all apical, last tarsal segment entire; aquatic and terrestrial forms. . .11

10. Hind femora extending much beyond apex of abdomen; intermediate and

hind pairs of legs approximated, very distant from front pair; ocelli present,

but sometimes very obscure; eyes close to anterior margin of prothorax

(fig. 29); rostrum 4-segmented, first and second segments short (fig. 29);

tarsi 2-segmented; parts of hemielytra more or less confluent (fig. 16);

often wingless; predatory; moderate in size GERRID.ffi

Hind femora not extending much beyond apex of abdomen; intermediate pair

of legs about equidistant from front and hind pairs (except in Rhagovelia);

oceUi obsolete or absent; rostrum 3-segmented; front tarsi 1- or 2-segmented,

intermediate and hind 2- or 3-segmented; predatory; usually live on surface,

but some species can dive; moderate or minute in size VELUD.^
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11. Antenna; 5-segmented 12

Antennae -l-segmented, disregarding minute ring-segments; (antenniferous

tubercles of head should not be mistaken for segments, figs. 11, 30) 13

12. First and second segments of antennae thicker than the others (fig. 8); clavus

similar in texture to the membrane which is without veins (fig. 22) ; head and

thorax sulcate beneath; rostrum 3-segmentcd; tarsi 2-segmented; aquatic,

living on the surface; minute in size HEBRIDiE or NiEOGEID-S
First segment of the antennae thickened, second slender (fig. 1); margin of head

carinate above insertion of antennae; scutellum rather large, usually extend-

ing beyond middle of abdomen; terrestrial; moderate in size, rarely minute 32

13. Frosternum with a median longitudinal transversely striated or granulated

stridulatory groove visible anterior to front coxae, I'eceiving the tip of the

rostrum; rostrum 3-segmented, short and strong; length not less than 5

mm 14

Frosternum without a stridulatory groove; size large or small 15

14. Terminal segment of antennae thickened; front legs highly modified, stout,

raptorial (fig. 13); scutellum moderate in size; membrane with numerous

veins; front tarsi small and retractile; tarsi 2-segmented; roughly sculptured

predatory forms; moderate in size PHYMATIDiE or MACROCEPHALID.S
Terminal segment of antennae filiform (sometimes faintly divided into numer-

ous small parts); front legs usually much like the others, though raptorial

in function, sometimes somewhat thickened and spinous; scutellum small;

membrane with few veins; tarsi 3-segmented; body robust or linear; usually

predatory; large or small in size REDUVIID.^
15. Hemielytra closely reticulate in relief, membranous between the reticulations,

more or less lace-like in appearance (figs. 17, 18) ; size small 16

Hemielytra not so reticulate, or absent; size large or small 17

16. Juga free, produced before apex of head, longer than tylus (fig. 14) ; hemielytra

with a non-reticulate membrane, the rest reticulately punctate (fig. 18);

ocelli present; rostrum 4-segmented; tarsi 2-segmented; one small species

PIESMID-(E

Juga not prominent, not longer than the tylus (fig. 15), head sometimes with

dorsal anteriorly projecting spines; hemielytra of similar texture throughout,

densely reticulate (fig. 17), membranous between the reticulations; ocelli

absent; rostrum 4-segmented; tarsi 2-segmented; numerous small species

TINGITID.S
17. Fronotum divided into three lobes; head contracted behind the eyes; hemi-

elytra wholly membranous, with a few distinct longitudinal and cross veins;

ocelli present; rostrum 3- or 4-segmented (?); front tarsi 1-segmented,

intermediate and hind 2-segmented; predatory; fly in swarms; very minute

and delicate forms' *HENICOCEPHALID^
Fronotum, head, and hemielytra otherwise constructed 18

18. Rostrum really or apparently 3-segmented 19

Rostrum 4-segmented, first segment sometimes short (fig. 11) 24

For figures see Johannsen, Psyche, XVI, 1909, pi. i.
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19. Body convex below, flat or slightly concave above; greenish in color; clavus

membranous, similar in texture to the membrane, the latter without veins

(fig. 21), corium somewhat thickened; usually wingless; ocelli distinct in

winged form, obsolescent in wingless form; rostrum 3-segmented; tarsi

3-segmented; small aquatic predatory species living generally on floating

vegetation MESOVELIIDiE
Body usually very thin, flat above and below; when not distinctly flattened

hemielytra are not constructed as above; color not greenish; terrestrial or

riparian 20

20. Tarsi 2-segmented 21

Tarsi 3-segmented 22

21. Head wider just behind the eyes than immediately in front of them; eyes not

projecting beyond extreme side of head (fig. 9); trochanters distinct; abdom-

inal spiracles midway between apex and base of ventral segments: ocelli

absent; rostrum apparently 3-segmented; true first segment very small,

often concealed; flat dark colored species living under dead bark; moderate

in size DYSODIED.^
Head narrowed behind the eyes, eyes projecting strongly (fig. 10) ; trochanters

connate with femora; abdominal spiracles near base of segments; other char-

acters as in the preceding family ARADID.^
22. Ocelli present 23

Ocelli absent; hemielytra always much reduced, without membrane; rostnmi

not reaching intermediate coxae, 3-segmented; tarsi 3-segmented; parasitic

on vertebrates; rather small species CLINGCORID^ or CIMICIDiE
23. Hemielytra pro\nded with a cuneus, membrane without long closed cells

(fig. 2), sometimes without veins; occasionally brachypterous; head hori-

zontal; rostrum 3-segmented; tarsi 3-segmented; small predatory forms

ANTHOCORID.E
Hemielytra without a cuneus; membrane with four or five long closed cells

(fig. 3); tylus separated from frons by an impressed line; always fully winged;

predatory; littoral; moderate or small in size SALDIDiE or ACANTHIID.ffi

24. Ocelli absent 25

Ocelli present 27

25. Membrane with two large cells at base from which extend about eight branching

veins (fig. 4); hemielytra without a cuneus; rostrum 4-segmented; tarsi

3-segmented; phytophagous; rather large strong forms . *PYRRHOCORID.ffi
Membrane with one or two small cells at base, very rarely with longitudinal

veins; cuneus distinct; rather small delicate forms 26

26. First segment of rostnmi longer than broad, extending generally somewhat

beyond posterior margin of head; membrane with two small cells at base

or rarely one (fig. 5); generally without longitudinal veins other than the

"anal" vein; rostrum 4-segmented; tarsi 3-segmented; phytophagous, or

rarely predatory; numerous common species CAPSID.^ or MIRID.ffi

First segment of rostrum little or not longer than broad, extending posteriorly

not farther than middle of eyes; membrane with one cell; rostrum 4-seg-

mented; tarsi 3-segmented; very few rare species. fTERMATOPHYLID.^
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27. Front legs raptorial, the tibiae and usually the femora armed with rows of

numerous closely set fine spines which interlock when the leg is flexed,

front femora more or less thickened (fig. 23), the femoral spines sometimes

replaced by closely set even setie; rostrum -i-segmented, the first segment

short (fig. 11); membrane with a few long cells from which radiate

numerous veins; sometimes brachypterous; tarsi 3-segmented; wandering

predatory species of moderate size NABID.ffi

Front legs not especially modified for grasping, generally much like the others,

front femora sometimes thickened and armed -with a few teeth; first seg-

ment of rostrum generally longer than wide 28

28. Body and appendages extremely slender, linear; antennae geniculate, biclavate;

eyes distant from base of head; ocelli present; rostrum -l-segmented; tarsi

3-segmented; inhabit underbrush; probably phytophagous; moderate in

size .NEroiD^
Body and appendages not extremely slender, antennae otherwise con-

structed 29

29. Membrane with five usually simple veins (fig. 6) ; antennae inserted low on the

side of the head, usually below or on a line drawn from the middle of the eye

to the anterior end of the buccula (fig. 2-1); ocelli present; rostrum 4-seg-

mented; tarsi 3-segmented; sometimes brachypterous; phytophagous;

moderate or small in size LYGAEID.E or MYODOCHID^
Membrane with numerous more or less anastomosing veins (fig. 7); antennae

inserted high, usually above such a line (figs. 25, 30) 30

30. Metasternal orifices generally obsolete, when present placed between interme-

diate and hind coxae near median line, with two diverging furrows running

outwards; ocelli present; rostrum 4-segmented; tarsi 3-segmented; phytopha-

gous; colors for the most part light; moderate or small in size . . .CORIZID.^

Metasternal orifices distinct, placed farther outward; colors usually dark;

generally over 10 mm. in length 31

31. Head much narrower and shorter than the pronotum (fig. 26); bucculae

extending posterior to insertion of antennae (fig. 25); ocelli present; rostrum

4-segmented; tarsi 3-segmented; generally phytophagous; moderate or large

in size COREID^
Head much larger proportionally, the part between the eyes wider than the

scutellum (fig. 27) ; bucculae anterior to insertion of antennae (fig. 30) ; ocelli

present; rostrum 4-segmented; tarsi 3-segmented; form rather elongated;

phytophagous (always.''); moderate in size ALYDID.^
32. Scutellum generally moderate- in size, more or less narrowed apically; scutellum

rarely covering most of abdomen, in which case colors are bright and con-

trasting, or there is a prominent tooth just anterior to lateral angles of

pronotum; tibiae not strongly spinose but sometimes bear very small spines

or a more or less hairhke vestiture which may have a spinose appearance;

ocelli present; membrane with many veins (fig. 19); rostrum 4-segmented;

tarsi 3-segmented; phytophagous or predatory; moderate in size

CIMICIDiE or PENTATOMID.®
Scutellum generally large, covering almost the whole of abdomen, usually very
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convex; when scutellum is reduced in size and flattened, tibia; are strongly

spinose 33

33. Tibiae thickly set with long strong dark colored spines; corium narrow, acute

apically (fig". 20); ocelli present; rostrum 4-segmented; tarsi 3-segmented;

phytophagous (always?); generally shining black or blue, sometimes with

lighter peripheral markings; rarely brownish in color, in which case length

is less than 5 mm.; moderate to minute in size

CYDmDM or THYREOCORID^
Tibiae not strongly spinose; corium broad, obtuse at apex; ocelli present; ros-

trum 4-segmented; tarsi 3-segmented; phytophagous; gray, brown or red-

dish species; moderate in size SCUTELLERID.®

NEW AMERICAN SPECIES OF ASTEL\ AND
SIGALSOESA.i

By J. M. Aldrich,

Assistant in Cereal and Forage Crop Insect Investigations,

U. S. Bureau of Entomology,

The two genera named are readily distinguished from other

Drosophilidse by the shortness of the second longitudinal vein,

which surpasses the first but slightly, as the accompanying sketches

show. Asteia has been known from the time of ^Nleigen as a

European genus, of which four species are recorded in the Palee-

arctic Catalogue; it has no posterior cross-vein, and the arista is

plumose as in Drosophila. Sigaloessa was established by Loew for

a Cuban species S. bicolor (Centuries, VI, 100, 1865); it has a pos-

terior cross-vein, and the arista is only microscopically pubescent

in most cases, although in frontalis described below it is short-

plumose.

The wing figured by Williston, Manual, 1908, p. 300, fig. 7, as

a doubtful member of Sigaloessa, belongs to a fly of another genus;

his figure on page 311, fig. 7, is correctly named as a Sigaloessa.

The Asteia tenuis of Walker, Trans. Ent. Soc, n. ser., V, 331,

must belong somewhere else; he mentions the posterior cross-vein,

which being near the border would also exclude the fly from Siga-

loessa. Walker himself gave the genus with a question, but Osten-

Sacken dropped the interrogation point, perhaps only a clerical

error.

1 Published by permission of the Chief of the Bureau.
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Types of new species are in the author's collection except where

otherwise indicated.

A specimen of Sigaloessaflaveola Coq. is in the author's collection,

taken at Lawrence, Kans. The only other described species,

bicolor Loew, has not been seen.

Asteia is here recorded from North America for the first time.

Asteia beata sp. aov.

9 . Yellow, the front brown and mesonotum sinning black; abdomen with five

rows of conspicuous black dots.

Front wider than one eye, brown above, gradually yellowish below; two pairs of

small verticals, one frontal on each side close to eye and above middle of front, recli-

nate; ocellars minute; antennte short, thick, yellow, a rather long erect hair on second

joint; arista with about 7 alternating rays, jointed zigzag between them; face wide,

short, mostly taken up with a silver crossband, which is very narrowly margined

with black above and be-

low; vibrissse small but

distinct; proboscis and

palpi yellow, the epis-

toma with a sharp rim

extending down to enclose

these when retracted;

lower part of occiput

yellow.

Mesonotum shining Fig- 1- Asteia beata sp. nov., wing,

black, narrowly yellowish

behind. 2 psdc, 1 npl, 2 yellow stpl,' 1 pair scutellars, and apparently no other

thoracic bristles; pleurae yellow from the npl suture down, with a black spot on

sternopleiu-a and another behind it; scutellum pure yellow, somewhat swollen,

with one pair of divergent, ascending bristles; metanotum yellow above, blackish

below; halteres yellow, the knob elongated, black on outer side.

Abdomen yellow, soft and shriveled, with conspicuous deep black dots on the hind

edges of the segments as follows: a median row of three, a lateral row of five, and

a sublateral row (below the lateral) of four, each row beginning with the first seg-

ment.

Legs yellow, slender.

Wings hyaline, venation as figured.

Length, 2.-i mm.; of wing, 2.8 mm.

A single female, Chester, Mass., August 6, 1914, collected by

C. W. Johnson, to whom it has been returned. A label bears the

note, "Eyes green."

Asteia albovaria sp. nov.

cT. Shining brownish-black, abdomen largely yellow, legs yellow; a band on

face, upi)er part of pleurae, and scutellum, pure white.

Front about as wide as one eye, shining blackish to the anterior edge; antennae

brown, the lower edge of the third joint yellow; arista zigzag, with about 6 rays;
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face yellow immediately below the antennae, then with a narrow black band, below

which is a wider pure-white band, below this again black, which extends to the

bucca in less intensity; two small pairs of verticals; one of frontals, close to orbit

and above middle of front; ocellars minute; vibrissse distinct.

Mesonotum shining brownish-black; pleurae with wide wliite stripe on upper

part, a black one below this, and the lowest part yellow; scutellum pure-white,

somewhat swollen, with one pair of divergent, ascending bristles; the remainder of

the thoracic chsetotaxy cannot be distinguished in the specimen, and the halteres

are wanting.

Abdomen yellow with black bands, but not in condition to describe more fully.

Legs yellow, slender.

Wings hyaline, venation as in heaia.

Length, 1.2 mm.; of wing, 1.6 mm.

One male, Peru, 1914, collected by H. A. Parish.

TABLE OF SPECIES OF SIGALOESSA.

Mesonotum yellowish-red (D. C, N. H., Fla., Kans.) flavcola Coq.

Mesonotum shining black:

Mesopleura with black stripe close up against notopleural suture (Potlatch,

Ida.) lineata sp. nov.

Mesopleura with black stripe on lower edge:

Front with two narrow silvery stripes on upper half (Peru) . . . .frontalis sp. nov.

Front without such stripes (Cuba, Porto Rico) bicolor Lw.

Mesopleura without stripe (Potlatch, Ida.) hirta sp. nov.

Sigaloessa lineata sp, nov.

cf . Front wider than one eye, brown above, gi-adually yellower fon\ard, with a

large indistinct yellow crescent above the antennae (not the true lunule, but above

it); antennae small, brownish-yellow,

partly concealed by the overhang of

the front; third joint rounded, arista

black with microscopic pubescence;

face wide, rather excavated under the

antennae, lower part white with a

narrow jet-black band along edge of

r,. J ,. .
mouth; palpi, proboscis and bucca

Fig. 2. Sigaloessa hneaia, sp. nov., wing n ., i t- •° "
t I

yellow, the same color contmuing up

the posterior orbits; a few hairs on

sides of epistoma, but no distinct \A-

brissae; ocellar triangle blackish with almost imperceptible bristles; two pairs of ver-

ticals, the inner smaller; front with minute scattered hairs.

Mesonotum shining black, yellow all round the edge except in front, between the

humeri; pleurae yellow, a black stripe just below the notopleural suture, a spot on

sternopleura and another behind it; scutellum yellow; metanotum yellow above,

black below; halteres yellow with a black knob. Dorsocentrals two, with a row of

fine hairs extending forward from them; acrostichals also in the form of a single
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row of minute hairs; notopleurals 2; scutellars two pairs, the inner larger; post-

alar 1; intra-alar 1 small behind; sternopleural 2.

Abdomen (shriveled) black with yellow markings, of which the most evident are

on the first and fourth segments, in the form of more or less distinct crossbands;

fifth segment shining black.

Legs pale yellow, slender.

Wings hyaline, venation as figured.

Length, 1.6 mm.; of wing, 2.4 mm.
9 . Face even more excavated, yellow with black mouth margin; segments 1, 2

and 3 of abdomen broadly black above, the rest whitish; hairs of abdomen quite

long.

Length, 2 mm.; of wing, 2.8 mm.

One male, two females, collected on window in the large sawmill

of the Potlatch Lumber Company at Potlatch, Latah County, Ida.,

on September 6, 1912.

Sigaloessa hirta sp. nov.

9 . Yellow, the mesonotmn except borders, the vertex and occiput, a spot on

halteres, and a stripe on lower part of mesopleura, black.

Vertex including ocellar triangle black, front rather pure yellow, wider than one

eye, covered with comparatively coarse black hairs; two small fronto-orbitals on

each side high up, close to the orbit, leaning outward and a little backward; post-

verticals and oceUars distinct, the former divergent; two pairs of verticals of good

size; antermse partly concealed by the overhang of the front and the excavation of

the face, moderately large, yellow, third joint round, brown on outer and apical

part, arista long, with minute pubescence; face wide, entirely yellow; proboscis,

palpi, bucca and posterior orbit yellow; the hind edge of bucca on each side bears

half a dozen noticeable small bristles, from these a row of hairs extends forward end-

ing in a distinct \'ibrissa.

Mesonotum shining black with a yellow lateral border including the humeri and

extending to the corner of the scutellum; pleura yellow except the stripe noted

above; scutellum yellow; metanotum dark brown; halteres yellow with large black

spot on outer side of the knob; hairs and bristles quite strongly developed. There

are two dorsocentrals on each side, with a row of strong hairs extending forward

from them, acrostichals in a single row; notopleurals 2; post-alar 1; humeral 1

small; sternopleural 2; scutellars two pairs, the inner large and divergent.

Abdomen yellow, gradually blackish toward apex, extreme tip light yellow.

Legs yellow, slender.

Wings hyaline, venation as in lineata.

Length, 2.1 mm.; of wing, 2.6 mm.

Described from a single female, taken September 9, 1912, on a

^andow in the sawmill at Potlatch, Ida., where I captured the

type materia] of lineata and many other rare Diptera.
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Sigaloessa frontalis sp. nov.

cf . Front wider than one eye, shining bkxck, a narrow silvery line on each side

of the ocellar triangle, beginning at the declivity of the occiput and continuing

straight forward half the length of front; anterior fourth of front yellow; compound

eyes not limiting the vertex laterally, it being nearly twice as wide as the front and

ending in a point each way; antennae yellow, third joint brown on apical half or

more, with upcurved short dense pale hair; arista black, short-plumose, with about

a dozen rays; face concave, yellow, with slight whitish reflection; peristoma with a

narrow shining black line almost in a horseshoe shape, between which and the eye

the moderately wide bucca is pure silvery, which does not extend across the facial

depression; proboscis and palpi yellow; a row of small hairs along the peristoma,

the anterior one on each side forming a minute vibrissa. The chsetotaxy of the

front is not well preserved, but one vertical and one fronto-orbital can be seen,

the latter close to the eye about the middle of the side.

Mesonotum shining black, the sides beginning with humeri yellow as far as the

corners of the scutellum, which is also yellow; pleura yellow, a blackish shining

stripe on lower part of mesopleura, a spot on sternopleura and one behind it ; halteres

yellow with large black knob. Bristles of thorax not very well preserved, but the

following can be seen: 2 dc, 2 npl, 1 stpl, 1 post-alar, scutellar 1 pair and a small

hair each side.

Legs yellow, slender.

Abdomen blackish above, yellow below.

Wings hyaline, venation as in lineata.

Length, 1.5 mm.; of wing, 1.8 mm.

A single male, collected in Peru in 1914 by H. S. Parish.

NEW SPECIES OF TACHINID^ (DIPTERA) FROM NEW
ENGLAND.

By Harrison E. Smith,

U. S. Department of Agriculture, Bureau of Entomology, Cereal

and Forage Insect Investigations.

Phasia (Alophora) phasiatrata sp. nov.

Black, densely brassy yellowish gray pollinose. Length 8.0 mm.

Frontal vitta as \-iewed from the side, velvety browniish black; as \-iewed from in

front, yellowish gray pollinose. Ocellar triangle black, pollinose, the ocellar bristles

distinct, proclinate. Sides of front yellowish gray pollinose, widely diverging below;

at narrowest part less than one-third as wide as the frontal vitta. Frontal bristles

in a single row, descending to base of the antennae; outside of these sprinkled with

black hairs. Orbital bristles absent. Antennse black, poUinose, with a faint rufous

tinge at apex of second and base of the third anteimal joints. Third antennal joint

less than two times as long as the second. Arista thickened on approximately the
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basal third, the penultimate joint as broad as long. Sub-crescent area of facial

plate, immediately above base of antennae, bright shining brownish black. Sides

of face yellowish gray pollinose, a spot near the middle bordering the margin of

facial plate, piceous. Cheeks one-third as wide as the eye height, bearing numer-

ous long white hairs. Palpi yellow.

Thorax marked with four black vittse, the two median vittae fading out just

posterior of the transverse suture. Dorso-central bristles, two, the anterior bristles

short and weak. Sterno-pleiu-a bearing one long bristle and numerous black hairs.

Scutellum black, pollinose, bearing two pairs of marginal bristles. Legs yellowish,

pollinose, tarsi black. Middle tibiae each bearing a single short bristle, placed below

the middle; the hind tibiae pectinate with several bristles on the outer side.

Abdomen short, flattened, and nearly round. Shining black, segments two and

three brassy pollinose on the basal two-thirds, the fourth segment wholly brassy

pollinose. A median black dorsal vitta on the first three segments. Numerous

bristly black hairs of abdomen appressed. Genitalia awl-shaped, directed back-

wardly.

Wings hyaline, except the base, which is smoky tinged to a point sUghtly beyond

tip of the auxiliary vein. Last section of the tliird longitudinal vein about one-

fourth as long as the preceding section, bearing one or two bristles at its base.

Tip of the first longitudinal vein ending beyond small cross-vein. Calypteres

yellowish white.

Described from two female specimens; taken at Melrose High-

lands, Mass., May 18, 1911, by the writer, and at Cohasset, Mass.,

June 30, 1914, by Mr. R. T. Webber.

Holotype in the U. S. National Museum, Cat. No. 19238.

Paratype in the collection of the Boston Society of Natural

History.

Gonia distincta sp. nov.

Shining black, pollinose species. Length, 11-13 mm.
Front two and one-half tnnes as wide as either eye, the sides as viewed from above,

polished translucent yellow. Frontal bristles descending nearly to the base of the

third antennal joint, outside of these irregidarly placed long macrochsetae and short

bristly hairs. Two pairs of orbital bristles. Frontal vitta opaque yellow, the ocellar

triangle black. Ocellar bristles stout, reclinate. Facial depression, sides of face

and cheeks rich golden yellowish gray pollinose. Sides of face bearing black bristly

hairs and a row of four or five macrochaetae on the inner margin, close to facial

ridge. Cheeks one-third as wide as the eye height, sprinkled with black hairs and

a row of long macrochaetae on the anterior margins. Antennae four-fifths as long

as the face, the first two joints yellow; the third joint black with a rufous tinge at

its base, at least two times as long as the second. Arista thickened to the tip, the

penultimate joint five-sixths as long as the last. Vibrissae strong, cruciate, placed

less than one-half the length of the second antennal joint above the front edge of the

oral margin, two or three bristles above each. Palpi yellow.

Thorax black, pollinose, marked with four black vittae. Foiu" dorso-central and
four sterno pleural macrochaetae. Scutellima yellowish on thfe apical four-fifths.
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bearing three pairs of long marginal macrochsetse, besides the short stout apical

pair, which extend vertically or horizontally. Legs black, the front tarsi slightly

dilated. Middle tibiae each bearing three or more macrochsetse on the front

side near the middle. Hind tibiae sul>ciliate.

Abdomen shining bluish black, yellowish gray pollinose with several darker

reflecting spots. Second abdominal segment bearmg a median marginal pair of

macrochsetse, the third a marginal row and the fourth segment a single sub-marginal

row. Hairs of abdomen appressed.

Wings hyahne; base of wing, the costal, sub-costal and marginal cells tinged with

yellow. Third longitudinal vein bristly at least one-half the distance from its base

to the small cross-vein. Apical cell open, ending far before extreme wing tip. Small

cross-vein before tip of the first longitudinal vein. The posterior end of hind cross-

vein nearer to bend of the fourth longitudinal vein than to the small cross-vein.

Calypteres whitish.

Described from three females. One female (Holotype) in the

collection of the Boston Society of Natural History; taken by Mr.

C. W. Johnson at Westport Factory, Mass., July 31, 1913. Two
females (Paratypes) one in collection of the U. S, National jNIu-

seum Cat. No. 19236, and one in the collection of the Connecticut

Experiment Station, taken by Mr. B. H. Walden at New Haven,

Conn., May 16, 1911.

Neophorichasta gen. nov.

Close to Phorichoeta. Eyes bare. Sides of face bearing a row of strong proclinate

bristles. Third antennal joint at its greatest width nearly one half as Inroad as long.

Vibrissse cruciate placed on the oral margin, a bristle immediately above each vi-

brissa nearly three-fifths as long as the vibrissse. Head wider than the thorax, the

horizontal diameter at vibrissse shorter than at the base of the antennse. Penul-

timate joint of arista at least two times as long as broad. Proboscis fle.shy, much

shorter than dorso-ventral diameter of the head. Sides of face at narrowest part

not over one-fifth as wide as the median depression. Apical cell ending before wing

tip, closed, petlolate, the petiole not as long as the small cross-vein. Costal spine

prominent. Posterior end of hind cross-vein nearer to bend of the fourth longitudi-

nal vein than to the small cross-vein.

Type of the genus.

—

Neophorichoeta johnsoni sp. nov.

Neophorichseta johnsoni sp. nov.

Length, 7-8 mm. Front one and one-fifth times as wide as either eye. Frontal

bristles of three or four pairs, strong, cruciate, widely separated, descending to base

of the second antennal joint. Outside of these an orbital row of proclinate bristles

and several fine black hairs. Posterior orbital bristle stout, directed outwardly.

Frontal vitta black, densely grayish pollinose, wider than side of front. Ocellar

triangle and sides of front black, grayish pollinose. Ocellar bristles proclinate.

Sides of face black, gray pollinose, bearing a few bristly black hairs outside of the
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row of facial bristles. Antenna inserted at a point above the middle of the eye,

black pollinose; the third joint with a faint rufous tinge at its base, about four times

as long as the second antennal joint. Arista thickened on its bassal two-fifths to one-

half, the penultimate joint two times as long as broad. Cheeks shining black, polli-

nose, about one-third as wide as the eye height, bearing several long bristles near

the center and scattering black bristly hairs. Palpi black.

Thorax shining black, grayish pollinose, with a bronzy tinge, marked with three

black vittJB. Three dorso-central and three sterno-pleural macrochseta;. Scutellum

black, bearing three pairs of marginal macrochseta?, the apical pair cruciate. Bristles

of scutellar disk, erect.

Abdomen shining black, grayish pollinose on the basal margins of the three pos-

terior segments. The second segment bearing a median discal and marginal pair

of machrocha-ta;, the third a discal pair and marginal row, and the fourth bristly on

its apical two-thirds. Bristly hairs of the abdomen appressed.

"Wings hyahne, faintly tinged with brownish at the base and along the costa.

Posterior cross-vein and the fourth longitudinal vein beyond the bend also faintly

bordered with brownish. Third longitudinal vein bristly to the small cross-vein.

Fourth longitudinal vein beyond the bend abruptly curved inwardly. Calj^pteres

whitish.

Described from two male specimens taken by Mr. C. W. John-

son, in honor of whom this species is named.

One male (Holotype), N. E. Harbor, Me., July 26, 1909.

One male (Paratype), Machias, Me., July 19. Both specimens

in the collection of the Boston Society of Natural History.

Neopales noctuiformis sp. nov.

Black, grayish pollinose. Length 6-8 mm.
Front about as wide as either eye. Eyes hairy. Frontal vitta opaque reddish

black. Ocellar bristles strong, proclinate. Orbital bristles absent in the male.

Sides of front black, grayish pollinose with a yellowish tinge. Frontal row of bristles

descending to or shghtly below the base of the third antennal joint; outside of these

a row of shorter bristles i and irregularly placed, bristly black hairs. Sides of face

densely gray poUinose, less than one-third as wide as the median depression. Facial

ridges bristly on the lowest three-fifths. Antennae black, the third joint three and

one-half to five times as long as the second. Arista thickened on the basal two to

three-fifths, the penultimate joint longer than broad. Cheeks one-fifth as wide as

the eye height, bearing bristly black hairs and a row of stout bristles on the anterior

margins. Vibrissse placed on the oral margin. Palpi yellow or brownish.

Thorax black, grayish pollinose, marked with five rather indistinct ^^ttse. Four

dorso-central and three ^ sterno-pleural macrochsetfe. Legs black, knees rufous.

1 In the holotype the row of bristles on the front, outside of the frontal row, are very weak,

more closely simulating bristly hairs; whereas, in the four paratype specimens thisrow of bristles

is quite distinct and prominent. This slight variation is very probably due to the artificial con"

ditions of rearing to which the holotype was subjected.

2 The specimens from North Andover, Mass., and Sugar Island, Me., each have three sterno-

pleural bristles on one side and four on the other.
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Middle tibiae each bearing two or more macrochaetse on the front side near the mid-

dle. Hind tibiae sub-ciliate.

Abdomen black, the segments grayish poUinose on the basal four-fifths, with the

exception of the first segment, which is destitute of pollen on the dorsum. A median

black dorsal vitta. First and second segments bearing a pair of median marginal

macrochaetae, the third a marginal row and the fourth bearing macrochaetae on its

apical two-thirds. Hairs of abdomen sub-erect.

Wings hyaline. Apical cell open, ending before the wing tip. The third longitudi-

nal vein bearing two or three bristles at its base. Calj-pteres whitish, faintly bor-

dered with yellowish.

Puparium 7 mm. in length. The anal stigmata highly raised, sub-cylindrical,

nearly .5 mm. long. Reticulations in three distinct half circular impressions with a

small circular impression in the center.

Described from five male specimens.

One male (Holotype) in collection of the U. S. National Museum,
Cat. No. 19237 reared from an unknown Noctuid larva taken at

Revere, Mass., by Mr. J. V. Shaffner.

Three males (Paratypes) taken by Mr. C. W. Johnson at Sugar

Island, Me., July 17, 1907, and Orrs Island, Me., July 21, 1907.

In collection of the Boston Society of Natural History.

One male (Paratype) taken by writer at North Andover, Mass.,

Julv 16, 1911. In author's collection.

A NEW WINGLESS PHORID FLY FROM JAMAICA.

By Charles T. Brues,

Bussey Institution, Harvard University.

Chonocephalus jamaicensis sp. nov.

9 . Length, 1 mm. Brownish yellow; dorsal abdominal plates fuscous; legs

brownish-yellow, lighter beyond the femora. Head very slightly wider than long,

broadest at the eyes which are quite near the hind angles; the latter rectangular,

roimded only at the extreme corner; from just in front of the eyes, the front is nar-

rowed, the edge regularly concave to the fore margin which is strongly arcuate and

about two-fifths as broad as the head behind; sides of head below antenna 1 ca\-ities

sinuate, convex behind and somewhat concave in front, turning in toward the median

line a little before the fore margin of the front; posterior margin of head straight.

Surface of head above covered with small, sub-erect hairs, and with a large bristle

at the side margin of the front just above the antenna, followed by a series of three

smaller ones extending forward along the edge of the front; side of head just below

antenna with a group of three rather large and a few small bristles; oral margin

fringed on each side with five delicate, downwardly directed bristles; antennae
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small, rounded, but distinctly angulate at the insertion of the arista which is very

long and delicate, reaching to the base of the abdomen. Head, viewed from the

side, twice as long as high, flat above and strongly curved downwards in front and

backwards to the anterior angle of the antennal cavity; face obtusely produced for-

ward and downward below the oral margin; margin of head below eyes horizontal.

Eyes with 15-16 ommatidia. Palpi of moderate size, flattened; with five bristles

below and several longer ones at apex. Thorax in dorsal view three times as broad

as long on the sides; medially narrowed to half its length at the sides, both the

anterior and posterior margins bisinuate; humeri distinctly marked off as rounded

tubercles; clothed with sparse fine hairs like those on the head, but without bristles.

Abdomen with six fully chitinized plates wliich fully cover its dorsal surface, except

where the sutures extend between them as very narrow membranous bands; first

plate nearly semicircular, with straight posterior edge; second to fifth subequal in

length, the fourth broadest; along the posterior edge each plate has a black band

which bears a series of from 15-20 pale circular dots from each of which arises a

bristle about one fourth as long as the width of the plate. Sixth plate a little longer

than the preceding, rounded behind, and with four fine bristles on its posterior

margin; whole abdomen above, finely, sparsely hairy. Ov'ipositor more or less ex-

serted, of the usual tubular, soft, fleshy type. Venter with only one plate, that of

the sixth segment; this somewhat broader than long, straight in front and on the

sides, but' concave behind; posterior margin with four small equidistant bristles,

one at each angle with a pair between. Legs stout, hairy, but without distinct

bristles, except for a tuft of short ones at the tip of the anterior coxae, a series of five

or six on the outer edge of the middle coxae and one at the tip of the hind coxae;

front tibiae with one minute spur; middle ones with a larger one and hind ones with

a pair of which one Is very small.

Williamstown, Jamaica, B. W. I. Type No. 9033 in the Muse-
um of Comparative Zoology. Described from specimens given me
by Prof. Roland Thaxter.

This species is a close relative of the other forms of Chonocepha-

lus which have already been made known from various parts of the

world. This great similarity of the species is most remarkable

when it is recalled that the others known from females are from

such widely separated regions as the Bismark Archipelago, Ger-

man East Africa, Sumatra, India, Mexico and Guatemala. On
account of their close resemblance I have drawn up a table for

their separation. It must be stated, however, that this is in part

compiled from descriptions, as I have seen specimens of only three

species.

KEY TO THE SPECIES OF CHONOCEPHALUS (FEMALES).

1. Dorsal abdominal plates of the first to fifth segments with a series of transparent

dots along the posterior border from which arise the marginal bristles 2
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Plates of abdominal segments uniformly pigmented, without transparent dots

along their posterior margins 5

2. Front almost twice as broad behind as long 3

Front narrower in proportion to its length; three bristles on lateral margin of

front above the antennal ca\4ty 3

3. Head viewed from the side twice as long as high. . . (Jamaica, B. W. I.)

jamaicensis Brues.

Head viewed from the side only one-half longer than high. (Bismark Archi-

pelago.) dorsalis Wandolleck.

4. Thorax greatly constricted medially, its length at the sides over twice that at

the middle. (Sumatra.) depressus de Meijere.

Thorax less strongly constricted medially, much less than twice as long at the

sides as at the middle. (German East Africa.) kiboshoensis Brues.

5. Lateral margin of front above antennal ca\nty with one or more bristles wliich

are much larger than the sparse hairs covering the head 6

Lateral margin of front without any bristles above the antennal cavity; fourth

dorsal plate of abdomen much longer than the third. (Guatemala.)

buccaia Malloch.

6. Lateral margin of front with a single bristle above the antennal cavity.

(Mexico.) mexicanus Silvestri.

Lateral margin of front with three bristles above the antennal cavity. (India.)

fletcheri Schmitz.

AN OBSERVATION ON THE BREEDING HABITS OF
STIGMUS CONESTOGORUM ROHWER.

By C. H. Richardson,

New Brunswick, New Jersey.

In a number of galls of Holcaspis glohulus gathered from white

oaks on September 13, 1914, at New Brunswick, N. J., was one

inhabited by the wasp, Stigmus conestogorum. The dried condition

of the gall showed that it had been deserted by the original owners.

The wasp had formed numerous passage-ways in the pith which

terminated in oval-shaped chambers. These chambers w^ere

filled with green aphids upon which lar^'£e, presumably of this

species, were feeding. Since the female wasp was captured in the

nest, it is possible that the larvae of this species are attended by the

parent throughout their active feeding period.

Stigmus fraternus and other Pemphredonidse are said to burrow

in the dried pithy branches of various kinds of plants and to fill
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their nests with plant lice.^ Perhaps S. conesiogorum also nor-

mally makes its nest in such twigs and only occasionally accepts

galls. In any case, it is not a far cry from pithy twigs to pithy

cynipid galls.

This species is, I believe, here recorded for the first time from

New Jersey. It was described from specimens obtained in Penn-

sylvania.- I am indebted to Mr. Rohwer for the identification of

the New Jersey specimen.

NOTES ON THE OCCURRENCE OF SOME ECONOMIC
INSECTS NOT HERETOFORE RECORDED

FROM NEW JERSEY.

By Harry B. Weiss,

New Brunswick, New Jersey.

GracUaria azaleae Busck.

This species has been noted in several greenhouses in northern

New Jersey. The small larvae turn over the tips and edges of

azalea leaves and feed therein causing them to turn black and die.

Pupation takes place in a silken, whitish cocoon usually attached

to the leaf near where the larva has been feeding. This insect has

also been taken in the larval and pupal stages on azaleas imported

into New Jersey from Belgium. As yet, it has not become a serious

greenhouse pest, probably because azaleas as a rule are not carried

over until the next season or grown by most florists. After being

forced, practically all are sold and fresh ones imported the next

year.

Kaliosysphinga ulmi Lund.

This saw-fly leaf miner was noted at Westfield, N. J., during the

summer of 1914, doing noticeable but not serious damage to the

foliage of elm trees. The mines were irregular and blotch like in

appearance. In Smith's 1909 list, it is mentioned only as being

sure to occur in New Jersey.

1 Comstock. Manual for the study of insects, ed. 1913, pp. 655-656.
2 Rohwer, Proc. U. S. Nat. Mus., Vol. 40, 1911, pp. 557-558.
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Coleophora limosipennella Dup.

This elm pest which is also recorded in Smith's 1909 list as being

sure to occur in New Jersey was found definitely at Hackensack

during the summer of 1914 feeding on elms. It is also known as the

European elm case bearer, the larva living in a flattened case with

serrated upper edge. The damage deing done, however, was not

serious.

Monarthropalpus buxi Lab.

This leaf miner was reported during the summer of 1914 from

a private estate in Peapack, N. J., where it was injuring a box

hedge. The maggots mine the leaves and in bad infestations much
of the foliage is lost. This pest is known to occur in Maryland and

New York but has not heretofore been recorded from New Jersey.

Leucaspis bambusae Kuwana.

During the summer of 1911, bamboo growing around the edges

of a pond in a nursery at Riverton, N. J., w^as found to be badly in-

fested by what was undoubtedly the above scale insect. The in-

sects were so thick around the joints of the plants that they re-

sembled patches of snow. In spite of their numbers, however,

they did no appreciable damage. Mrs. Fernald, in her catalog of

the Coccidse of the World, gives the habitat of this scale as Japan

and the infested plants in this case were originally imported from

that country. Mr. E. R. Sasscer, to whom some of the insects

were only recently sent, replied that while the lobes were somewhat

worn he was of the opinion that it was L. hamhusoe. Unfortunately

this splendid infestation was practically wiped out by the bamboo

being cut back on account of its ungainly size.

Merodon equestris L.

This species known as the Narcissus fly was found in the larval

stage only, at Orange, N. J., during October, 1913. The party on

whose place it was found destroyed all suspicious bulbs and the

following spring, nothing could be found, Since that time, however,

reports have been made from that vicinity mentioning a maggot

found in iris roots w^hich had been injured by Macronoctua omista

Grote and I am of the opinion that these may be larvae of the

Lunate onion fly, Eumerus strigatns Fallen, inasmuch as Dr. E. P.

Felt has recorded this species as occurring under such conditions.
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EXCHANGE COLUMN.

Will exchange insects of various orders for Parasitic Hymenoptera from any

part of the world.—C. T. Brues, Bussey Institution, Forest Hills, Mass.
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Jamaica Plain, Boston, Mass.
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Brunswick, N. J.
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Forest Hills, Massachusetts.

Hemiptera-Heteroptera. I desire specimens of this group from all regions,

especially Isiew England. I will give in exchange species of this and other orders

(except Lepidoptera), and will identify New England material. Correspondence

desired.—H. M. Parshley, Bussey Institution, Forest Hills, Mass.

Wanted: Psyche, Vol. VIII, No. 265 (May, 1898); No. 267 (July, 1898); No.

268 (August, 1898); Vol. IX, No. 300 (April, 1901). Address, giving price. Libra-

rian, Stanford University, Cal.

Sarcophagidse from all parts of the world bought or exchanged according to

arrangement. North American material determined.—R. R. Parker, Entomolog-

ical Laboratory, Massachusetts Agricultural College, Amherst, Mass.

Wanted: Transactions American Entomological Soc, Vol. 4; Entomological

News, Vol. 2, Nos. 6 and 10; Vol. 8, Nos. 1 and 6; Vol. 9, Nos. 1 and 2; Vol. 10,

No. 10; Vol. 11, Nos. 1, 3 and 5. Will purchase at reasonable price.—Howard L.

Clark, P. O. Box 1142, Providence, R. I.

Wanted: Insects of any order from ant nests, with specimens of the host

ants, from any part of the world; also Cremastochilinae of the world. Will give

cash or Coleoptera, Hymenoptera and Diptera from the United States.—Wm.
M. Mann, Bussey Institution, Forest Hills, Boston, Mass.



Advertisements

Ward's Natural Science Establishment

84-102 College Ave.

ROCHESTER. N. Y.

We have purchased the entire stock in trade of the American

Entomological Co., of Brooklyn, and are now prepared to

furnish all the material formerly sold by them.

We call particular attention to our

ONLY GENUINE SCHMITT INSECT BOXES

Insect Cabinets and Exhibition Cases. A full description of these

is given in the A. E. Catalogue, No. 9, which will be sent free to

those interested.

We make a specialty of material for dissection and can furnish

all forms from the lowest invertebrates to vertebrates.

We also manufacture the

AMERICAN ENTOMOLOGICAL COMPANY'S INSECT PINS

which are pronounced superior to all others by prominent Ento-

mologists. If you do not know these send us a trial order.

American Entomological Company's Price List, No. 7 contains

a list with prices of our large stock of Lepidoptera as well as

description of our various insect collections. Sent free to our

customers. Price twenty-five cents to those not on our books.



Advertisements

The Canadian Entomologist
A Monthly Magazine Devoted to the Study of Scientific Entomology

Volume 46 is now in course of publication. It is the oldest established maga-

tine of the kind in America and has a world-wide circulation. Subscription $2.00

per annum, payable in advance, which includes a copy of The Annual Report of

the Entomological Society of Ontario to the Legislature. Editor. Dr. E. M.
Walker, Biological Department. University of Toronto, Toronto, Canada.

Published by the Entomological Society of Ontario,

GUELPH, CANADA

1,000 PIN LABELS 25 CENTS! At your Risk. (Add 10c for Registry or Checks)

Limit: 2.5 t'haracters; 3 Blank or Printeii Lines (12 Characters in Length.) Additional Characters Ic per 1,(K10-

In Multiples of 1,000 only ; on Heaviest White Ledger Paper—No Border— -4- l-oint-Type-—About 2,") on a Strip— -No
Trimming—One Cut Makes a Label. .SknD me OKDKR with COPY, FOR ANv kind of ARTISTIC PlilNTING LARGE
OR SMALL. Index cards, maps, skx-marks, labels for minerals, plants, eggs, etc. If quantity is right,

PRICE IS SURE TO BE. Labels exceeding ,3 Lines [Blank or Printed] $2 per M. and up. Orders totalling less than

5,000 double price. Cash (no checks) with order.

C. V. BLACKBURN, 12 PINE STREET, STONEHAM. MASSACHUSETTS

PSYCHE
The Cambridge Entomological Club has a number of

single volumes of Psyche for sale, and can furnish sets

complete, except for Vols. XI and XIII, which are en-

tirely out of print.

Volumes II-X (each covering a 3-year period) , each . . . $3.00

Volume XII (covering a single year), " ... 1.00

Volumes XIV-XV and XVII "... 1.00

Volumes XVIII-XXI "... 1.50

Address all orders or inquiries to

Editor of Psyche, Bussey Institu-

tion, Forest Hills, Boston, Mass.

Write before sending money, as the supply of some volumes is low.



Advertisements

CAMBRIDGE ENTOMOLOGICAL CLUB
A regular meeting of the Club is held on the third Tuesday

of each month (July, August and September excepted) at 7.45

p. M. at the Bussey Institution, Forest Hills, Boston. The

Bussey Institution is one block from the Forest Hills Station of

both the elevated street cars and the N. Y., N. H. & H. R. R.

Entomologists \4siting Boston are cordially invited to attend.

JUST PUBLISHED

A Key to the Families of North

American Insects
BY

C. T. BRUES,
Assistant Professor of Economic Entomology, Harvard University,

and

A. L. MELANDER,
Professor of Entomology, State College of Washington.

A laboratory guide for courses in systematic entomology. A
practical handbook for anyone concerned with the identification

of insects. Contains complete tabular keys for the determina-

tion of all the families of North American Insects, with citations

of representative genera and of species of economic importance.

Includes synonyms correlating the various names applied to

families and other groups, a complete index, and a glossary of

technical terms. Pronunciation of all names indicated in the

text. Over 400 specially drawn figures of representative insects

or their anatomical details.

Large octavo, 146 pages; 427 illustrations. Bound in heavy

cloth, $1.50 postpaid.

For Sale by the Authors,

C. T. BRUES, Forest HilU, Boston, Mass.

A. L. MELANDER, Pullman, Wash.



PSYCHE
A JOURNAL OF ENTOMOLOGY

Established in 1874

VOL. XXII AUGUST, 1915 NUMBER 4

I'rodryas pcrsephone Scudder.

CONTENTS.

A Preliminary List of the Anthophilous Coleoptera of New England. J. H. Lovell. .
109

Paranomopone, A New Genus of Ponerino Ants from Queensland. W.M.Wheeler . . 117

Notes on the External Anatomy of Boreas brumalis Fitch. S. M. Dohanian .... 120

Noteaon the Cat Flea, (Ctenocephalus felts Bo\ich6). H.Lyon- 124

The Stimuli which Cau.se the Eggs of the Leaf-ovipositing Tachinidae to Hatch. //. //. I'.

Severin, H. C. Severin and W . Hartuiig 132

A Question of Synonomy. C. S. Ludlow 137

Docs the Housefly Hibernate as a Pupa? //. Lyon 140

Vullurops floridcnsis, a New Member of the Psocid Subfamily Vulturopinse from the

United States. G. II. Corbett and E. Harurerin's 112

Two New Species of Hister. F. G. Carnochan 114

Exchange Column 146

A



EDITOR.-IN-CHIEF.

C. T. Bruks, Harvard University.

ASSISTANT EDITOR.

J. W. Chapman, Harvard University.

ASSOCIATE EDITORS.

C. W. Johnson, V. L. Kellogg,

Boston Society of Natural History. Stanford University.

A. L. Melander, a. p. Morse,

Washington State College. Wellesley College.

J. H. Emkrton, J. G. Needham,

Boston, Mass. Cornell University.

W. M. Wheeler,
Harvard University.

Psyche is published bi-monthly, i. e., in February, April, June, August, October and

December.
Subscription price, per year, payable in advance : $1.50 to subscribers in the U. S.

and its Territories and Dependencies, in Canada or in Mexico; $1.65 to those in other

countries.

Manuscripts intended for publication, and books, etc., intended for review should be

sent to Professor C. T. Brdes. Bussey Institution, Harvard University, Forest Hills,

Boston, Mass.

Orders for back volumes, missing numbers, notices of change of address, etc., should be sent

to Dr. J. W. Chapman, Bassey Institution, Forest Hills, Boston, Mass.

To Contributors

:

Copy should be typewritten whenever possible, and must be legibly written on only

one side of the paper.

Separates, if desired, must be ordered in advance of publication. 25 separates of each

article will be furnished gratis; additional copies will be supplied at cost.

Advertising bates:



aW 2* '^'^

PSYCHE
VOL. XXII AUGUST, 191S No. 4

A PRELIMINARY LIST OF THE ANTHOPHILOUS
COLEOPTERA OF NEW ENGLAND.

By John H. Lovell,

Waldoboro, Maine.

The following list of the floAver-visiting beetles of New England

is based on observations extending over more than ten years. No
records are gi^-en of visits that were known to be accidental, or of

captures that were made by sweeping. The writer has worked
only at Waldoboro, Maine; all other records whether in Maine or

Massachusetts should be credited to Mr. C. A. Frost of Fram-
ingham, Mass. To avoid needless repetition the following abbre-

viations for localities are employed: F. for Framingham, S. for

Sherborn, and H. for Hopkinton, Mass.; and W. for Waldo-

boro, Maine. In the determination of the more difficult species

the authors desire to acknowledge the assistance of Mr. E. A.

Schwarz, Col. T. L. Casey, Mr. Charles Dury and Mr. W. S. Fisher;

the larger part of the material taken at Waldoboro, Maine, was
some years ago kindly identified by Professor H. F. Wickham.
Where onh^ the generic names Cornus and Viburnum appear in

the list the species may usually be understood to be C. alternifolia

and V. nudum.
Carabid^.

Lehia atriventris Say. Solidago, S.

L. fiiscafa Dej. Prunus virginiana, S.

L. furcata Lee. Solidago, S.

L. ornata Say. Solidago, Cornus, Eupatorium perfoliatum, F. Amelanchier cana-

densis, S. Viburnum, H. Solidago rugosa, W.
L. pectifa Horn. Solidago, F.

L. piimila Dej. Solidago, H.

L. viridis Say. Solidago, Spiraea salicifolia, Amelanchier canadensis, Viburnum,
F. Prunus virginiana, H. Cornus alternifolia, W.

L. viridis var. mwsta Lee. Solidago, F.

L. viridipennis Dej. Solidago, S.
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Phalacrid.e.

Olibrus pallipes Say. Solidago, Natick, Mass.

Phalacrus politiis Say. Cornus, S.

Staphylixid.e.

Anthohium convexum Fauv. Viburnum, Pyrus arbutifolia, S. Acer spicatum, W.
In Stuben County, Ind., this species is common on the flowers of Sambucus

racemosa and Viburnum prunifoUum.^

A. pothos Mann. Pyrus arbutifolia, F. Clintonia borealis, W.
Arpediitm temie Lee. Viburnum, Monmouth, Me.

Homalium rvfipes Fauv. Viburnum, S.

Placusa tacomoe Casey. Viburnum, Monmouth, Me.

COCCINELLID.E.

Adalia hipundata L. Pyrus communis, H. Viburnum, S.

A. humeralis Say. Salix discolor, Asclepias, F.

Anisosticfa strigata Thun. On flowers of an early grass.

Brachyacaniha iirsina Fab. Cornus, Southboro, Mass. Chrysanthemum Leucan-

themum, W.
Coccinella sanguined L. Cornus, Southboro, Mass. Solidago, S.

C. trifasciata L. Amelanchier canadensis. Viburnum, S. Ribes prostratum, W.
C fransversogutfata Fab. Asclepias, F.

Hippodamia glacialis Fab. Asclepias, F.

H. convergens Guen. Asclepias, Solidago, F.

H. 13-punctaia L. Solidago, F. Taraxicum oflBcinale, W.
H. parenthesis Say. Spirsea salicifolia, Daucus Carota, F.

Hyperaspis undulafa Say. Daucus Carota, S.

H. ocfavia Casey. Salix, Natick, Mass.

Megilla maculafa DeG. Eupatorium perfoliatum, Solidago, Aster, Daucus Carota,

Brassica, S.

Psyllobora 20-maculata Say. Solidago, F.

Scymnus americanus Muls. Amelanchier canadensis, S.

S. indutus Casey. Prunus virginiana, S.

Cryptophagid^e .

Antherophagus ochraceus Melsh. Spiraea salicifolia, Monmouth, Me. Rosa humi-

lis, W.
Telmatophilus (Lobenis) impressus Lee. Viburnum, F.

Tomarus pulchellus Lee. Amelanchier canadensis, S.

Erotylid.e.

Acropteroxys gracilis Newm. Rosa humilis, F.

' "The Coleoptera in Indiana," p. 4S1.
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Dermestid.e.

Anthrenus castaneae Melsh. Aralia hispkla, \V.

A. muii(rorum L. Spiraea salicifolia, Soldiago, Eupatorium perfoliatum, Viburnum,

Cornus, S. Achillea Millefolium, Paris, Me. Thalictrum polygamum, Chry-

santhemum Leucanthemum, Monmouth, Me.

.4. scrophnlarioe L. Pyrus arbutifolia, Cornus, F. Prunus virginiana, H. Spiraea

salicifolia, Viburnum, Natick, Mass.

A. verba.sn' Oliv. Viburnum, Natick, Mass.

Afiagenus pcllio L. Amelanchier canadensis, Pyrus communis, H.

.4. piceus Oliv. Cornus, Viburnum, Rubus, F.

Ryfunis nnicolor Say. Prunus virginiana, H. Rubus ida;us, Monmouth, Me.

Anemone quinquefolia, W.
Cryptorhopalum hwrnorrhoidale Lee. Spiraea salicifolia, F. Viburnum, Monmouth,

Me.

C. picicorne Lee. Fragaria virginiana, F. Cornus, Viburnum, Pyrus arbutifolia

S. Prunus virginiana, Solidago, H.

C. irisie Lee. Solidago, S.

NiTIDULID.E.

Carpophihis hrachyptervs Say. Pyrus arbutifolia, Prunus virginiana, Cornus, F,

Amelanchier canadensis, Prunus pennsylvanica, Pyrus communis, H. Vibur-

num Lentago, W.
Cereus abdoniiiialis Er. Amelanchier canadensis, Pyrus communis, H. Spiraea

salicifolia, Pyrus arbutifolia, Viburnum, S. Sambucus canadensis, Mon-

mouth, Me.

Conotelus obscitrus Er. Convolvulus, Sambucus canadensis, F. Monmouth, Me.

Cornus, Southboro, Mass.

Epiira'ci sp. Viburnum, Monmouth, Me.

Colastus truncafus Rand. Viburnum Lentago, W.

Lathridiid.e.

Melanophthalma dislinguenda Com. Amelanchier canadensis, F.

Dascyllid^.

Cyphon collaris Guer. Prunus virginiana, S.

C. ohsatrxis Guer. Viburnum, Natick, Mass.

C. padi L. Pyrus arbutifolia, H.

C. variabilis Thumb. SalLx discolor, F. Amelanchier canadensis, Prunus virginiana,

S. Salix discolor, W.

"EhATERlDM.

Agriotes stabilis Lee. Rubus idaeus, Monmouth, Me. Viburnum nudum, W.
A. oblongicolUs Melsh. Prunus virginiana, Viburmmi, S.

A. fucosus Lee. Viburnum nudum, W.
A. sp. Prunus virginiana, W.
Asaphes dccolorafus Say. Chrysanthemum Leucanthemum, W.
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Corymhitcs liamafiis Say. Acer spicatum, W.
C. inflatiis Pay. Prunus virginiana, H.

C. hieroglyphicvs Say. Prunus virginiana, H. Acer spicatum, W.
C. mediamts Germ. Prunus virginiana, H.

C. mctallicus Payk. Cornus stolonifera, W.
C. tarsalis Melsh. Amelanchier canadensis, S. Prunus virginiana, H. Salix,

Viburnum, Natick, Mass.

C. fessellatus L. Rubus allegheniensis, S.

C. triundulatvs Rand. Prunus virginiana, Amelanchier canadensis, S.

C. vernalis Hentz. Prunus serotina, Wales, Me.

Cardiophonis sp. Cornus canadensis, W.
Dolopiiis lateralis Esch. Geranium maculatum, Prunus virginiana, \'iburnum, S.

Viburnum alnifolium, W.
Ela'.cr collaris Say. Viburnum, Natick, Mass. Aralia hispida, W.
E. milifaris Harr. Viburnum, S.

E. miniipennis Lee. Pyrus arbutifolia, H. Viburnum, F. Spiraea salicifolia, W,
E. nigricans Germ. Amelanchier canadensis, S.

E. nigricollis Hbst. Amelanchier canadensis, S.

E. pedalis Germ. Amelanchier canadensis, F. Cornus, S. Pjtus arbutifolia,

Wales, Me.

E. rvhricns Say. Amelanchier canadensis, Prunus virginiana. Viburnum, Rubus, F.

Viburnum alnifolium, W.
Megapenthes rogersii Horn. Viburnum alnifolium, W^
Melanotus americanvs Hbst. Cornus, F.

31. cornmvnis Gyll. Viburnum, Natick, Mass.

M. leonardi Lee. Rubus idseus, Paris, Me.

M. Sagittarius Lee. Viburnum, Natick, Mass.

M. irapezoideiis Lee. Amelanchier canadensis, S.

Limonius confusvs Lee. Prunus virginiana, Viburnum, S.

L. basilaris Say. Crataegus, H. Viburnum, Natick, Mass. Cornus, F.

L. griseus Beauv. Cornus, S.

L. nitidulus Horn. Viburnum, S.

L. plchejus Say. Pyrus arbutifolia, Prunus virginiana, H. Cornus, F, ViburnBm,

Natick, Mass.

L. stigma Hbst. Prunus virginiana, H.

(Estodes tenuicoUis Rand. Chrysanthemum Leucanthemum, W.
Oxygonus obesus Say. Viburnum, Monmouth, Me.

Serious silaceus Say. Viburnum, Monmouth, Me.

Sericosomus incongntus Lee. Viburnum dentatum, W.

BUPRESTID^.

Acmceodera t^ibulus Fab. Geranium maculatum, Viburnum, Rubus idseus, Achil-

lea Millefolium, S. Prunus virginiana, Amelanchier canadensis, Cornus

florida, H.
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Lampyrid.e.

Chaiilingnatkvs penn.s-ylraniciis DeG. Solidago, F., W., and Monmouth, Me.

Ellychnia corrusca L. Amclanchier canadensis, S. Crataegus, H. Cornus cana-

densis, W.
Lneidota atra Fab. Iris versicolor, W.
Podabnis nothmdes Lee. Acer spicatum, W.

P. tricostalns Say. Viburnum, Natick, Mass.

P. rtigulo.ws Lee. Cornus, F.

Pyractomena angulata Say. Aralia hispida, W.
Pyropyga decipiens Harr. Cornus, Southboro, Mass. Aralia hispitla, W.

P. nigricans Say. Cornus, Southboro, Mass.

Teleplionis hilineatus Say. Prunus virginiana, H.

T. carolinus Fab. Cornus, Natick, Mass.

T. excaniivs Lee. Rubus, Viburnum, S.

T. fraxirti Say. Brassica campestris, Natick, Mass. Cornus canadensis, Aralia

hispida, W.
T. lineola Fab. Viburnum, Prunus, S.

T. rectus Mesh. Cornus, Southboro, Mass.

T. rotundicollis Say. Viburnum, S.

T. scittdus Say. Epilobium angustifolium, W.
T. luherndaia Lee. Prassica campestris, Natick, Mass.

Malachiid.e.

Allcdils fermirudis Er. Ceanothus americanus, Prunus virginiana, S. Achillea

Millefolium, Paris, Me. Rhus typhina, W.
A. scincetus Say. Cornus florida, Prunus virginiana, H. Viburnum, S.

Collops nigriceps Say. Prunus virginiana, H.

Malachius ceneus L. Viburnum, Natick, Mass.

Pscudohasus ohlitus Lee. Prunus virginiana, H.

Clerid.e.

Tricliodes nuitalli Kirby. Spiraea salicifolia, Solidago, Monmouth, Me. Chrysan-

themum Leucanthemum, W.
Laricohius erichsoni Rosen. Salix, S.

SCARAB/EID.E.

Aphodixis jimetarius L. Spiraea salicifolia, W.
Amphicoma ivlpina Hentz. Achillea Millefolium, F. Spiraea, Monmouth, Me.
Euphorid fvlgida P'ab. Prunus virginiana, H. and Monmouth, Me.
tlopha Irifasc-iafa Say. Amelanchier canadensis, Prunus virginiana. Viburnum,

Cornus, F. Viburnum dentatum, Vaccinium vacillans, W.
H. tristis Melsh. Salix discolor, Amelanchier canadensis, F. Prunus virginiana, S.

Macrodaciylus suhspinosus Fab. Spira?a salicifolia. Viburnum, Cornus, F. Achil-

lea Millefolium, Sambucus canadensis, Southboro, Mass. Viburnum denta-

tum, W.
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Serica tristis Lee. Rubus allegheniensis, Wales, Me.
Trichius affinis Gory. Spiraea salicifolia, Rubus, Vil)urnuin, Cornus, F. Vibur-

num dentatum, W.
T. piger Fab. Spirsea salicifolia, Cornus, F. Viburnum, S.

Cerambycid^.

Acmceops hiviitata Say. Pyrus americana, Mt. Washington, N. H.

A. prafcnsis Laich. Achillea Millefolium, Paris, Me.

Callimoxys sanguimcoUis Oliv. Prunus virginiana, Viburnum acerifolium, H.

Cyllene rohinice Forst. Solidago, Brookline, Mass.

Clytanthns ruricola Oliv. Ceanothus americanus, F. Epilobium angustifolium,

Eupatorium perfoliatum, W\
Cyrtophorus verrucosus Oliv. Prunus virginiana, H. Viburnum alnifolium, W.
Euderces picipes Fab. Ceanothus americanus. Spiraea salicifolia, Viburnum, F.

Rhus vernix, Southboro, Mass.

Elylrolepfns floridamts Lee. Occasionally taken on the flowers of the oak (Quercus),

Natick, Mass.

Gavrotes cyanipenms Say. Viburnum, Cornus, F. Prunus virginiana, H.

Microclyhts frosti Casey. Viburnum, Paris, Me.

M. gazelhda Hald. Viburnum alnifolium, W.
Molorchus bimaculatiis Say. Cornus florida, Prunus virginiana. Viburnum, H.

Viburnum nudum, W.
Pachyta monlicola Rand. Spiraea salicifolia, Paris, Me. Viburnum nudum, W.
Leptura hifloris Newm. Spiraea salicifolia, Monmouth, Me.

L. capifafa Newm. Viburnum, Natick, Mass.

L. canadensis Fab. Spiraea salicifolia, Wales, Me. Splidago serotina, W.
L. circumdata Oliv. Ceanothus americanus, Prunus virginiana. Viburnum, Cor-

nus, S.

L. cordifera Oliv. Ceanothus americanus, Cornus, Solidago, S.

L. chrysocoma Kirby. Viburnum dentatum, Aralia hispida, W.
L. deleta Lee. Spiraea salicifolia, S.

L. lineola Say. Prunus virginiana, Spiraea salicifolia, Cornus florida, Zizia aureum,

H. Cornus alternifolia, W.
L. mutabilis Newm. Ceanothus americanus, Prunus virginiana, S. Viburnum

nudum, W.
L. hcematites Newm. Cornus florida, Vibernum, H. Cornus alternifolia, S.

L. nitens Forst. Cornus alternifolia, S.

L. pedalis Lee. Pyrus americana, Mt. Washington, N. H.

L. piibera Say. Viburnum, S. Rubus idaeus. Viburnum, Monmouth, Me.

L. proximo Say. Thalictrum polygamum, Viburnum, Monmouth, Me. Spiraea

salicifolia, Rhus typhina, W.
L. ocfonofafa Say. Viburnum, F.

L. subargentata Kirby. Cornus, Viburnum, S. Viburnum, Mt. Washington, N. H.

Thalictrum polygamum, Monmouth, Me.

L. svbhamata Rand. Spiraea salicifolia, Wales, Me.

L. rubrica Say. Spiraea salicifolia. S.
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L. ragans Oliv. Ceanothus amcricanus, Spiraea salicifolia, S. Aralia hispida, W.

L. rittaia Germ. Spira?a salicifolia, Ceanothus americanus, S. Aralia hispida,

Cormis alternifolia, W.
Strangalia acuminata Oliv. Rhus vernix. H. Spiraea salicifolia, S. Cornus, Vi-

burnum, Southboro, Mass.

S. fameUca Newm. Spiraja salicifolia, F.

S. luteicornis Fab. Spiraea salicifolia, S.

Saperda Candida Fab. Solidago rugosa, W.
Typocerus velutinus Oliv. Eupatorium perfoliatum, Solidago, F. Viburnum,

Asclepias, S. Solidago bicolor, W.
Spiraea salicifolia, Solidago, Thalictrum polygamum. Monmouth, Me.

Xylotrechus colonus Fab. Viburnum, Ashland, Mass.

CHRYSOMELIDiE.

Calligrapha philadelphica L. Amelanchier canadensis, S.

Crcpidodera helixenes L. Prunus virginiana, H.

Chrysodina glohosa Say. Ceanothus americanus, F.

Chrysomela scalaris Lee. Cornus alternifolia, W.
Diabrotica afripennis Say. Solidago, H.

D. W-punctata Oliv. Solidago, Aster, F. Convolvulus sepium, W.
D. vittata Fab. Amelanchier canadensis, Prunus virginiana, Salix, Viburnum,

Cornus, S. Solidago rugosa, W.
Diachus auratits Fab. Cornus, F. Achillea Millefolium, Paris, Me. Spiraea

salicifolia, Diplopappus umbellatus, W.
Disonycha pennsylvanica 111. Prunus virginiana, Amelanchier canadensis, Pyrus

communis, H.

Donacia piscatrix Lac. Nymphaea advena, W.
D. wqualis Say. Sagittaria latifolia, W.
D. riifa Say. Iris versicolor, W.
Galerucella nymphcece L. Nymphaea advena, W.
Lvperodes meraca Say. Viburnum, F.

Monachus afer Hald. Solidago, F.

Nodonofa pvnciicollis Say. Spiraea salicifolia, Monmouth, Me. Rosa humilis, W.
(Edionyckis limbalis Melsh. Amelanchier canadensis, S.

Orsodachna atra Ahr. Amelanchier canadensis, Salix, H. Six varieties on Vibur-

num, Paris, Me. Cornus alternifolia, W.
Parhybrachys siibfasciatus Hald. Prunus virginiana, Crataegus, H.

Triachus cerinus Lee. Ceanothus americanus, S.

Bruchid.e.

Bruchus calvus Horn. Spiraea salicifolia, Solidago, F.

B. obtectus Say. Amelanchier canadensis, S.

CiSTELID.E.

Cistela sericea Say. Spiraea salicifolia, Castanea dentata, F.

Isomira qiiadristriata Coup. Prunus virginiana, H. Cornus alternifolia, Acer spica-

tum, Rhus typhina, W.
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Melandryidte.

Myderus scaler Hald. Spiraea salicifolia, Ceanothus aniericanus, Solidago, Cor-

nus, F.

ffiOEMERID.E.

Asclera ruficoUis Say. Amelanchier canadensis, F. Prunus virginiana, H. Thalic-

trum polygamum, Monmouth, Me. Viburnum alnifolium, W.

Cephaloonid/E.

Cephaloon lepturides Newm. Viburnum, Milton, Mass. Cornus alternifolia, W.

MORDELLID^.

Anaspis flavipennis Hald. Cornus florida, Prunus virginiana, H. Spiraea salici-

folia, F. Thalictrum polygamum, Monmouth, Me.

A. riifa Say. Prunus virginiana. Viburnum, H. Thalictrum polygamum, Mon-
mouth, Me. Viburnum dentatum, Aralia hispida, Polygonum cilinode, W.

Mordella melacna Germ. Spirsea salicifolia, Wales, Me.

M. marginata Melsh. Spirsea salicifolia, S. Viburnum dentatum, Aralia hispida,

Rosa humilis, Rhus typhina, W.
M. scidellaris Fab. Prunus virginiana, Natick, Mass. Spiraea salicifolia, W.
MordcUisfena aspersa Melsh. Viburnum, Natick, Mass.

M. biplagiata Helm. Spirsea salicifolia, Southboro, Mass. Viburnum nudum, W.
AI. comafa Lee. Spiraea salicifolia, Eupatorium purpureum, Natick, Mass.

M. infermixfa Helm. Viburnum, S.

M. limbalis Melsh. Spiraea salicifolia, S.

M. unicolor Lee. Eupatorium purpureum, S.

Anthicid.e.

Corphyra higubris Say. Cornus alternifolia, Veratrum viride. Viburnum

Lentago, W.

Meloid.e.

Epicauta pennsylranica DeG. Aster, Solidago, S. Solidago lanceolata, W.
Pomphopcea oeriea Say. Amelanchier canadensis, H.

P. sayi Lee. Ceanothus aniericanus, F. Prunus virginiana, H.

Rhipiphorid.e.

Myodites fasciatus Say. Solidago, F.

Rhipiphorus Umbatus Fab. Solidago, S.

Rhyxchitidae.

Rhynchites bicolor Fab. Rosa humilis, F.
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CUUCULIONID.E.

Anthonomus corvulus Lee. Pyrus arbutifolia, Primus virginiana, H. Cornus alter-

nifolia, W.
A. moleculus Casey. Fragaria virginiana, F.

A. quadrigihhus Say. Prunus virginiana, F.

A. signahis Say. Rubus allegheniensis, S.

Balaninus obtusus Blanch. Cornus, F.

Centrinus sciitcllum-album Say. Chrysanthemum Lcucanthemum, Spiraea salic-

ifolia, S.

Conofrachelus nenuphar Hbst. Prunus virginiana, H. W.
Dorytomus hrevicollis Lee. Salix diseolor, S.

Gerwus picumnus Hbst. Viburnum, Aster, F.

Listronotus appendiculafus Boh. Sagittaria latifolia, W.
Lixvs concavus Say. Ranunculus, F.

Madams imdvlafus Say. Solidago, F.

Mononychus vnlpeculus Fab. Iris versicolor, F. W.
Nicentrus lineicollis Boh. Ceanothus americanus, Solidago, F.

Orchestes pallicornis Say. Amelanchier canadensis, S.

Piazorhinus scutellatus Say. Viburnum, F.

Pseudanthonomus cratcegi Walsh. Amelanchier canadensis, Prunus virginiana, F.

Rhinoncus pyrrhopus Boh. Rumex acetosella, F.

PARANOMOPONE, A NEW GENUS OF PONERINE ANTS
FROM QUEENSLAND.!

By William Morton Wheeler.

Paranomopone gen. nov.

Worker. Rather small, monomorphic. Mandibles triangular, with toothed

apical borders. Clypeus short, not produced in the middle, indistinctly marked

off from the remainder of the head. This is also true of the triangular frontal area.

Frontal carina; distinctly dilated, further apart than the distance of each to the

lateral border of the head, concealing the insertions of the antennfe, continued back

about three-fourths the length of the head as the medial border of a deep scrobe

which lies entirely dorsal to the eye. The ventral border of this scrobe, which is

somewhat more than three times as long as broad, is also very sharp. Its depres-

sion is divided by a median longitudinal ridge which does not extend to the

posterior end of the scrobe, so that the latter is incompletely separated into two com-

partments, one for the accommodation of the scape and one for the funiculus, when

1 Contributions from the Entomological Laboratory of the Bussey Institution, Harvard Uni-

versity, No. 93.
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the antenna is folded back against the head. Eyes small, situated behind the mid-

dle of the head. Ocelli absent. Antennae 12-jointed, funiculus somewhat en-

larged at the tip into a 3-jointed club, which, however, is not very sharply marked
off from the more basal joints. Palpi extremely short. The number of their joints

could not be ascertained. Thorax small and short, with a very distinct promesono-

tal but no mesoepinotal suture; epinotum unarmed. Petiole nodiform, attached

to the postpetiole by a very small, narrow surface. Postpetiole voluminous, larger

than the first gastric segment, constricted behind, remaining gastric segments very

small, almost completely telescoped into the first segment. Sting well-developed.

Legs rather stout and short; hind tibije each with a single large, richly pectinated

spur; tarsal claws simple, slender and straight. Sculpture and pilosity rather

coarse.

Female. Ergatoid and differing from the worker onlj' in having an anterior

ocellus and in the larger size of the postpetiole and first gastric segment, and in the

latter being as large as the former.

Paranomopone relicta sp. nov.

Worlier. (Figs. 1-4). Length 4-4.5 mm.
Head, excluding the mandibles, scarcely longer than broad, distinctly narrower

in front than behind, with broadly and rather deeply excised posterior border and
prominent posterior corners, its sides rather straight, its upper surface convex, the

gula flattened. Mandibles with slightly convex external borders and about 7-8

subequal teeth on the apical borders. Clypeus flat, with a sharp median carina,

anteriorly very slightly projecting as a short lobe with straight median border and

rounded corners. Antennal scapes about three-fourths the length of the head;

first funicular joint about as long as broad: joints 2-8 decidedly broader than

long; first and second joints of club subequal, each about as long as broad and

together distinctly shorter than the terminal joint. Thorax narrower than the

head, broadest through the pronotum, which, seen from above and excluding the

neck, is nearly twice as broad as long, broadest in front, with the humeral and infe-

rior angles sharp and pointed. Promesonotal suture very sharp and distinct; mes-

oepinotum from above less than twice as long as broad, its sides feebly concave, in

profile scarcely longer than high, with the base of the epinotum convex and some-

what longer than the declivity, which is concave and sloping and has a distinctly

crenulate margin on each side. Petiole from above broadly elliptical, slightly

broader than long, with rounded sides; in profile as high as the thorax, about one

and three-fourths times as high as long, with straight and perpendicular anterior,

convex and horizontal superior and concave and perpendicular posterior surface.

Ventral surface with a small tooth near its anterior border. Postpetiole from above

and from the side rounded, as broad as long, broader and longer than the first gas-

tric segment, which is rather cylindrical and encloses the small remaining gastric

sements. There is a small blunt tooth at the anterio-ventral margin of the post-

petiole.

Rather shining; mandibles smooth, sparsely and rather coarsely punctate. Cly-

peus with a few sharp longitudinal rugae on the sides. Head between the frontal

carlnae and medial borders of the scrobes traversed by about seven sharp longitu-
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dinal rugse on each side of the median line, which is itself represented by a ruga

continuous anteriorly with the median carinula of the frontal area and the clypeal

carina. The rugse .diverge on each side of the middle line and there are shallow,

elongate punctures in the interrugal spaces. Cheeks also with similar, but more

reticulate, coarse rugse. On the occiput and posterior corners of the head the longi-

tudinal rugae are replaced by very coarse punctures or foveolae, so close together

that the spaces separating them are converted into reticulate rugse. Thorax, petiole,

postpetiole, and first gastric segment finely punctate and covered with foveolse

similar to those on the occiput but distinctly sparser on the postpetiole and gaster.

Epinotal declivity, posterior declivity of petiole, scrobes of the head and a portion

of the mesopleurae glabrous and very shining, the scrobe also slightly striolate. An-

tennae, legs and terminal gastric segments subopaque, finely and densely punctate.

Hairs and pubescence rather coarse, grayish yellow; the former long, erect, of

unequal length, covering the body, legs and scapes and quite as long on the extensor

surfaces of the appendages as on the body. Pubescence long and appressed on

the body, most distinct on the gaster and postpetiole, finer and denser on the legs

and antennal scapes.

Head, thorax and petiole dark brown or piceous above; mandibles, clypeus,

antennae, pleurae, legs, sides of petiole and the whole of the postpetiole and gaster

richer brownish red.

Female. (Figs. 5 and 6.) Length 5.5 mm.
Differing from the worker only in the shape and size of the abdomen, the post-

petiole and first gastric segment being larger and the latter as broad as the petiole

and fxilly as broad as long. These segments are of the same dark brown color as

the head and thorax, whereas the remaining gastric segments are paler brownish

red, like the legs, antennae and mandibles.

Described from a single female and two workers taken October

28, 1914, under a large rotten log in the moist tropical "scrub"

at Kuranda in Northern Queensland. These specimens with a

few nearly full-grown larvje apparently comprised the whole colony.

The larva (Figs. 7 and 8) is rather slender, pure white and covered

with delicate white hairs, which are short and rather dense, espe-

cially on the dorsal surface, and interspersed with fewer, longer

and more flexuous hairs. The head is rounded, sparsely hairy

and bears a pair of well-developed, tridentate mandibles.

Paranotnopone has all the ear-marks of being a very ancient,

possibly Mesozoic genus, which still survives as a very rare relict

in tropical Queensland. It is difficult to assign it to a definite

position in any of the existing tribes of the subfamily Ponerinse

as enumerated and defined by Emery in the "Genera Insectorum."

In the structure of the thorax and abdomen there is considerable

resemblance to the peculiar Haytian genus Emeryella Forel among
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the Ectatommiini, but the deep scrobes of the head are unlike

anything seen in other known Ponerine genera. Paraponera, to

be sure, has scrobes, but these are of a very different conformation,

being angulate and enclosing the eye in such a manner that the

scape hes over, and the funiculus under the eye, when the antenna

is folded back against the head, whereas in Paranomopone the

whole scrobe is above the eye. In other respects the head shows

close affinities with the Ectatommiini, so that, on the whole, I am
inclined to assign it to this tribe. The peculiar ergatoid female is

of unusual interest in connection with similar females of the genera

Onychomyrmex and Leptogenys and the apparent absence of definite

female forms in some of the other Australian ant-genera, notably

Rhytidoponera sens, str., Diacamma and Leptomyrmex.

EXPLANATION OF THE PLATE.

Fig. 1. Paranomopone relicta sp. nov. "Worker in profile.

Fig. 2. Head of same seen from above.

Fig. 3. Thorax and abdomen of same seen from above.

Fig. 4. Antenna.

Fig. 5. Female (ergatoid), in profile.

Fig. 6. Thorax and abdomen of same seen from above.

Fig. 7. Nearly full grown larva.

Fig. 8. Head of same from above.

NOTES ON THE EXTERNAL ANATOMY OF BOREUS
BRUMALIS FITCH.i

By S. M. Dohanian.

In December, 1914, and January, 1915, a score or more of Boreus

hriimalis Fitch were found by Mr. Richard Mead in Weston, Mass.,

near the base of an oak tree. Another was found by the writer

during the latter part of January in the Arnold Arboretimi,

Jamaica Plain, Mass., on melting snow near a brook. Investiga-

tion of this curious and interesting insect has called attention to

1 Contributions from the Entomological Laboratory of the Bussey Institution, Harvard Uni-

versity, No. 97.
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the fact that very Uttle is known about its habits and that it has

never been carefully figured. To fill this want and to avoid such

confusion in the identification of the members of this genus, as

has recently occurred among a group of amateur entomologists in

Germany,^ the writer has undertaken to figure B. hrumalis Fitch

as carefully as possible and to redescribe it from the many speci-

mens available, particularly as these show certain variations from

the original description of Fitch.

The genus Boreus, first described by Latreille in 1825, contains

ten or eleven recognized species. Of these only four are to be

found in the United States, two in the eastern and two in the west-

ern parts of the country. The remaining ones are distributed over

Europe and Asia.

Boreus hrumalis was described many years ago by Asa Fitch

(1847), accompanied by some notes on its occurrence in New York

state. At the same time he described a second species, B. nivori-

undus. Fitch's paper contains the first reference to the occurrence

of Boreus outside of Europe. Both of the above species are to

be found in New England, as there are in the collection of the Bos-

ton Society of Natural History specimens- from Jackson, N. H.,

Medford, West Roxbury and Stoneham, Mass., to which should

be added also Weston and Jamaica Plain, Mass.

The life history as yet has not been worked out completely for

any of the species of the genus, but they are all believed to be

predacious on other winter insects and also those found hibernating

under mosses, stones, etc. Friedrich Brauer, having found some

larvae of B. hyemalis L. in moss in 1856, believes that the life cycle

covers a period of one year: the imago appears about the middle

of October and remains in the adult state through the w inter until

April of the following year; early in the summer, about June, the

larvae hatch, undergo a rapid development, and remain in the full

grown condition until the end of the summer; then they pupate

and emerge as adults very soon thereafter; these are at first rather

pale-colored and immature, an observation which is corroborated

by both Dalman and Stephens from immature adults that were

found by them in England under stones and moss (Westwood:

Introd. Mod. Class. Ins., II, p. 54).

" Entomologisches Jahrbuoh fiir 1915, 24 Jahrgang, pp. 141-143.

* Mr. C. W. Johnson very kindly loaned these specimena to the writer.
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Although they are saltatorial, their legs are not developed as

are those of Orthopterous insects. The legs are extremely slender

and long, the hind pair decidedly longer than the total length of

the body.

Boreus briimalis Fitch.

Female. Length 3-3.75 mm., including ovipositor; polished, deep black-green;

legs, antennae and rostrum black and polished, but reflecting the light very feebly;

ovipositor brilliantly polished, pure black. Antennae inserted near the middle of

the front, their bases nearer to margin of eyes than to each other; filiform; 2.15

mm. long; 22-, sometimes 23-jointed; the basal and second joints stout, slightly

longer than wide; other joints one and one-half times as long as wide, gradually de-

creasing in length, but not in width, as the tip is approached so that the penultimate

joint is about as long as it is wide; terminal joint ovate. Ocelli absent. Eyes bare;

black; bulging out prominently, and extending back to the prothorax. Rostrum

black, long-conical; twice as long as the head from which it gradually tapers; sparsely

covered with light hairs; supra-clj-peal piece just below the antennal cavities; max-

illa with horny base, bearing sLx, short, transverse spines, serrate-spinose apically;

maxillary palpi four-jointed, reaching beyond tip of beak; covered with long, light

hairs, except last joint, which is the longest and slightly thicker than the others,

long-ovate, bare. Labrum flat, more than four times as \\nde as long, but some-

what constricted in middle; labial palpi one-jointed, with a tuft of hair at tip. Man-
dibles bidentate, and rather sharp. Prothorax wider than long; coarsely, trans-

versely striate; with an oblique groove extending from each anterior angle and

meeting medially near the posterior border to form one, continuous, broad, U-shaped

groove; a row of long, black hairs on both anterior and posterior margins. Meso-

thorax narrow, pubescent. Metathorax as long as prothorax; divided into three

parts by two, deep, transverse grooves, which extend down the sides to the coxae;

middle portion much narrowed, allowing the small, round, first abdominal segment

to protrude. Abdomen consisting of eight segments, tapering so that the last forms

a part of the ovipositor; oval; segments distinctly marked by strongly impressed,

transverse lines; the first segment small and partly hidden by the metathorax;

all segments densely covered with fine, white, appressed hairs, especially behind.

Ovipositor 0.8-1.0 mm. in length; composed of three segments, the middle piece

the largest; brilliant black; sheathing style issuing from the seventh abdominal

segment, shorter than the ovipositor; finely serrated on its apical third. Legs

extremely long and slender, densely clothed with minute hairs; front legs as long

as abdomen and ovipositor together, middle legs one and one-third times as long

as front legs, and hind legs one and one-third as long as middle legs. Tibiae with

a pair of short spines at tips; posterior half of tibiae and all tarsal segments with small,

short spines. Tarsi five-jointed, the first joint as long as the next three, the second

as long as the third and fourth together; the fifth terminated by a pair of small,

slender, simple claws. Front wings merely scales; less than 0.2 mm. long and

about as wide, with a median longitudinal ridge; tuberculate and set with very
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short, erect hairs; hind wings degenerated into microscopic dots of the same shape

as fore wings.

Male. Length 2.50-2.85mm. Antennte 23-, sometimes 24-jointed. Frontwings

1.7 mm. long, O.-i mm. wide at base when laid open flat; coriaceous; gradually

narrowing toward the tip from which there issues a long, thorn-like spine; upper

surface metallic, lustrous, sparsely pubescent; prominent spines issue from both

sides of the trough-shaped wing into which the long, slender, chitinous hind wing

fits snugly. Hind wing almost a bristle, its extremely sharp tip scarcely projecting

beyond that of the fore wing; underside with a thick row of white, woolly pubes-

cence; upper surface glabrous. Abdomen cylindrical, comparatively broader than

in the female; the last four segments crowded dorsally and broadened ventrally

so as to allow the genitalia to recurve upon the back, and the two prominent, stout,

sharp-pointed hooks, each with an acute tooth in the middle of its inner edge and

pilose along the outer edge, to point toward the head.
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NOTES ON THE CAT FLEA (CTENOCEPHALUS FELIS
BOUCHE).!

By Harold Lyon.

The following observations were made in connection with some
attempts during the past winter to devise a satisfactory method
for the propagation of fleas to be used for experimental purposes.

It had been intended to make use of the reared insects for exjjeri-

ments concerning their possible association with anterior polio-

myelitis (infantile paralysis), but as it was not possible to secure

proper facilities for this work at that time, it has seemed advisable

to publish earlier some of the observations.

These relate primarily to the seasonal abundance of the cat

flea, since it is difficult to obtain from existing literature any ade-

quate data upon the relative abundance of fleas during the various

months of the year, in regions where there is a considerable annual

range of temperatures. The association between bubonic plague

and various fleas, particularly the tropical rat flea {Xenopsylla

cheopis) has long been known as well as the role of Ceratophyllus

Jasciotiis in transmitting plague in the more temperate regions of

the northern hemisphere. However, most of the work on plague

and fleas has been done in the tropics or subtropics and the careful

data collected in such climates cannot be applied to the conditions

which exist in our own region. Observations on the seasonal prev-

alance of Ceratophyllus fasciatus have been made notably in Eng-

land by Nuttall and also in California by Mitzmain, but none

seemed sufficient for the present purpose. It was therefore deter-

mined to make a uniform series of counts of the number of fleas

occurring on cats in the city of Boston from week to week during

as long a period as possible. With the kind permission of Mr.

Huntington Smith of the Animal Rescue League, it was possible

to examine the cats collected by the officers of the league and

these examinations have formed the basis for the accompanying

tabulations. The data on seasonal distribution begin with Decem-

ber 1914 and have continued to the present date of writing.

1 Contributions from the Entomological Laboratory of the Bussey Institution, Harvard Uni-

versity, No 96.
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Soon after the animals had been killed, their fur was carefully

gone over with a fine-toothed comb and the fleas present on each

were counted. As the time was limited, five cats were chosen as

a unit. These were selected at random and the lot contained both

homeless and strayed pet cats. The extent of infestation varied

greatly, but contrary to expectations seemed to be as great in the

pets as in the homeless ones. No doubt, more fleas could have

been obtained from individual cats if it had been possible to ex-

amine each animal exhaustively, but as all were gone over with

the same thoroughness, the conclusions as to the comparative

abundance can be regarded as trustworthy.

The data obtained have been summarized in the following table:

Number of animals examined 139

Number of animals with fleas 114

Number of animals without fleas 25

Total number of fleas 590

Greatest number per cat 30

Smallest number per cat 1

Average number per cat 4 . 24

Monthly Average per Cat.

December 3 . 75

January 3 . 85

February 2.3

March 1 .08

April 2 . 52

May 3.1

June 3 . 98

July 10.05

A number of very interesting facts are brought out in the table,

and some are rather different from what had been anticipated. It

is, of course, common experience that fleas are less abundant in

the winter than in the summer, but so great a variation had not

been expected, since the adult insects would not seem to be greatly

affected by temperature, living as external parasites of a warm
blooded animal. The larvae are, of course, subjected to a much
greater range of temperature, as they live in the nest of the animals

which they infest or in accumulations of dust and animal refuse

nearby. This probably accounts for the late appearance of

considerable numbers of fleas in the spring, while their persistence

well into the winter may be due to the continued warm environ-
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ment of the adults on the body of their host after the onset of cold

weather.

Some years ago Conn of the Connecticut State Board of Health

{Rept. State Bd. Health, Conn., 1910-11 (1912) suggested a pos-

sible etiological connection between fleas and anterior poliomyeli-

tis, but others have not been able to harmonize the persistence of

fleas through the winter with the very slight incidence of polio-

myelitis during this part of the year. Thus, in considering any
possible insect carriers of this disease, Brues and Sheppard {Journ.
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Table 2. Seasonal Abundance of the Cat Flea {Ctenocephalus felis)

.

Econ., Ent., Vol. 5, p. 314 (1912) were led to disregard fleas for

this reason. The present data show, however, that in a climate

like that of New England the seasonal prevalence of these insects

agrees, in some respects at least, quite well with the seasonal inci-

dence of the disease. The relationship which exists is shown graph-

ically in the following tables (Tables I and II), in which are

observed the abundance of the cat flea and the reported incidence

of poliomyelitis. The data concerning the disease have been

collected from a number of sources and relate to several states so

as to minimize, as far as possible, any irregularities which might

arise from the small numbers of cases reported during the winter

months.

In the reports of the Massachusetts State Board of Health on

Infantile Paralysis for the years 1907-1912, we find the following
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information bearing directly on the question. As the majority of
the domesticated animals may harbor fleas of various species we
find that in 1909-10 out of 328 families where the disease was re-
ported, there were no animals present in 131 cases, that there were
animals present in 197 cases and that 125 animals had sickness or
death in 70 of the families. In this instance there were animals
present in 60 per cent, of the families. Again in a later report we
find that "out of 186 families in which acute epidemic poliomyelitis
occurred, 34 homes had illness, paralysis or death in 82 animals.
One hundred and ten of the families above mentioned had animals;
therefore, about thirty per cent, of 110 families with animals, had
paralysis or death in their animals." All animals in this case ex-
cept two may bear fleas. Again, out of 33 cases, all of which had
animals present, there were 28 cats and dogs in the home. It was
also reported that out of 328 families where vermin, insects, rodents,
etc., were present, there were 224 with rodents, which are common
hosts of fleas.

Method of Raising Fleas.

The adult fleas after each combing were brought to the labora-
tory and various trials were made to keep them ali^'e but under
no condition, moist or dry, did they live after five days. As this
would not do for obtaining material for experimental purposes
two cats infested with fleas were secured and these were kept in
the insectary until the last of May when they were placed out of
doors. Their bed consisted of several layers of newspapers which
were shaken every few days into a dish, and thus from fifty to
one hundred eggs were obtained each time.

The following method proved most successful in raising fleas
from the eggs. The eggs with the debris, etc., from the beds,
were put in Petri dishes and these placed on the stage in small
moistening jars, one-third full of water (Plate X). The cover was
put on the jar and the whole apparatus placed out of the direct
light in the laboratory at ordinary room temperature. On excep-
tionally warm days the jar was partly opened to prevent the con-
densation of moisture in the jar from drowning the larvse. A little

floor sweepings from a vacuum cleaner and sometimes a little dried
blood were added to the culture. The larvae seemed to prefer the
dust and their own molt skins to the dried blood. By this method
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we were able to raise a generation, from egg to imago, in thirteen

days as the minimum to thirty-three days as the maximum, de-

pending upon the temperature. Moisture is essential for good

results.

Table Showing Time of Development.

Egg.
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of the body are being placed in preparation for exerting the power
to force the body forward. The labrum is then relaxed and the

larva darts forward in a rapid wriggling motion. On the under

Fig. 1. Ctenocephalus felis, head of larva: A, ventral view; B, lateral view; C,

dorsal view; ant., antenna; lb., labium; Ibr., labrum; Jiix., maxilla; mx. pi., max-
illary palpus.

side of the labrum is a curved row of bristles which partially line

the upper surface of the mouth and when closed meet the bunches

of bristles on the ends of the maxillae, thus holding the food in

place in front of the mandibles.

The biting mandibles (Fig. 2 A), which are situated well inside the

mouth, are strongly chitinized, broad and triangular and seem to

be very powerful for such a larva, appearing more like those of

Coleoptera than Diptera. The outer small end tapers gradually

back and ends in a broad base with a single large lobe. The teeth

appear, when the

mandibles are in

normal position,

to be situated,

not on the inside

edge but some-

what back and

on opposite sides

of each mandible.

Thus, when the two mandibles are closed, they overlap each

other. The teeth, six in number, are blunt and not sharp, as

Kiinckel states, nor do the mandibles end in a sharp point. The

Fig. 2. C^ewocej?/jaZM5, mouthparts of larva. /I, mandibles;

B, maxilla from inner side; C, maxilla from outer side;

D, labium.
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lobe at the base of the mandibles serves for the attachment

of muscles and as a pivot by which they are moved.

Kunckel describes the maxillae (Fig. 2 B and C) as being sec-

tors of a circular saw with the teeth on the greater part of their

outline; Taschenberg, as being sickle-shaped on the outer edge,

circular in shai)e on the inner edge which is pro\^ided with numerous

fine teeth. The two maxillae are provided on their inner cutting

surfaces with five sharp-like saw teeth which point upwards. On
the ends of the maxillae are clumj>s of fine bristles or "brushes."

Thesework against the curved line of hairs on the roof of the mouth.

The bristles on the outer surface of the maxillae interlock when in

normal position. In the basal portion of the maxillae, is a part,

more heavily chitinized than the rest, which tapers up into a point

on either side. Perhaps this is the sickle-shaped afl^air of Taschen-

berg. This is evidently a brace for the maxillae, providing a suit-

able support for the attachment of muscles at the base and for the

support of the palpi, which are two-jointed. The basal joint is

short, broad and higher at one end than at the other. The second

joint is short and stout, enlarging at its tip an oblique, flat end,

bearing five small papilliform processes of unequal length which

radiate somewhat.

The labium is situated well under the head (Fig 2 D) . Laboul-

bene says that it is boat-shaped and divided in front, with two

palpiform lobes. Kiinckel says that it is tongue-shaped with two

very fine points making it bifid, having at its base two humps
provided with two long and two short bristles. The labium is very

small, narrow, slightly swelling near the end, with a blunt point

which is turned upwards. Its bifid appearance is due to the pres-

ence of the labial palpi which are situated just back of the tip on the

slightly enlarged portion and not at the base of the labium. The
palpi consist of a short thick basal joint with four stout bristles,

two of which are short and appear almost together, while the other

two are longer and spreading. Like the terminal bristles of the an-

tennae, they do not taper. The base of the labium appears to end
in the suture which extends medially the full length of the under

side of the head.

In conclusion I wish to thank Professor C. T, Brues for his help

in preparing the introduction and for the kindly interest which he

has shown during the entire work.
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THE STIMULI WHICH CAUSE THE EGGS OF THE LEAF-

OVIPOSITING TACHINID^ TO HATCH.

By Henry H. P. Severin, Harry C. Severin and William
Hartung.

Some difference of opinion exists as to the stimuli which cause

the eggs of the leaf-ovipositing Tachinidse to hatch. The eggs of

the leaf-ovipositing tachina contain fully developed larvae at the

time of deposition and are ready to hatch when swallowed by the

host. Townsend (4, p. 109) suggests "that the digestive juices

and conditions which the egg encounters in the alimentary canal

of the caterpillar act upon the chitin and cause the shell to weaken

so as to release the maggot." In direct opposition to this view,

Swezy (3, p. 29) writes as follows: "The shell of the egg is so

hard that it seems unlikely that it could be sufficiently affected

by the digestive juices of the caterpillar, quickly enough to allow the

maggot to escape from the egg, and also have time enough to pass

through the wall of the alimentary canal before it would be carried

along and be expelled with the frass of the caterpillar." Swezey

(2, p. 8) first ventured the opinion that the eggs "are so small as

to escape being injured by the jaws of the caterpillar in biting off

bits of leaf," but in a later paper (3, p. 30) he changed his view
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and believed that the mandibles of the host crack the egg-shell,

allowing the maggot to escape. It appears to us that Swezey's

explanation of the method of hatching of the egg is faulty in some

respects. If the jaws of the host were to exert too much jjressure

upon the egg-shell the maggot would be crushed. Again, by what

mechanism would those eggs hatch which were swallowed, but did

not first have the chorion cracked by the mandibles of the host?

In order to obtain the eggs of the same species of tachinid (Choe-

togcrdia vionticola Bigot) with which Swezey worked, a careful

study of the egg-laying habits of this insect under natural condi-

tions was made in the Hawaiian Islands. The fly usually deposits

its eggs on different species of grasses and weeds. In observing

the behavior of the parasitic fly, one is at first inclined to believe

that the female searches for cutworms in the grass. The insect

often crawls down into the thick matting of grass and disappears.

Sooner or later it reappears, crawls up a blade of grass and stops

a moment to deposit an exceedingly minute, black egg. As the

tachinid crawls towards the tip of the blade of grass, the leaf bends,

and it then grasps another blade of grass, crawls down, stops a

moment to oviposit and again it may disappear in the thick mat-

ting of the grass. Occasionally the creature may rest to go through

cleaning movements or to lap up some food. Often Chseto-

gsedia takes short flights, only to resume egg deposition in a new
locality. When disturbed, it flies away with a loud buzz, so

quickly that the eye can hardly follow it.

To obtain the eggs of this leaf-ovipositing tachinid, specimens

of Chcetogsedia were captured in the field and placed in a glass

jar provided with a cover. The bottom of the jar was covered

with moist filter paper on which was placed a wet sponge. The
cover was propped up with a toothpick to allow circulation of the

air and thus prevent the accumulation of moisture on the sides of

the jar. The food that was placed in the jar consisted of the pulp

of ripe bananas and sugar. Under these conditions the flies de-

posited hundreds and hundreds of eggs on the moist filter paper.

The pulp of the banana seemed to be especially attractive as a

medium for egg-laying, for the fruit was often blackened by hun-

dreds of tiny eggs.

A number of experiments were performed to determine whether

the eggs of the leaf-ovipositing tachinid would hatch in the juices
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emitted from the mouths of a nmiiber of its hosts. The bodies of

army worms (Heliophila imipnnda Haw.) were seized between a
pair of broad, pronged forceps, whereupon the larvae ejected

through the mouth a green liquid which was accumulated in a con-

cave, center slide. One hundred eggs which had been deposited on
moist filter paper by Chaetogsedia were emersed in this green fluid.

The liquid containing the eggs was covered with a cover glass,

care being exercised that no bubbles of air remained beneath the

cover glass. In less than one minute some of the eggs began

to hatch. Three hours later the larvae were counted and it was
found that ninety-seven of the one hundred eggs had hatched.

The green liquid was tested with litmus paper and gave a decided

alkaline reaction. The eggs of Chaiogcedia monticola also hatched

in the akaline juices exuded from the mouths of the following

hosts: Vanessa cardui Linn, and Plusia chalcites Esp.^

A similar experiment was performed with milkweed caterpillars

(Anosia plexippus Linn.) from which the parasitic fly has not been

bred, but the eggs hatched in the alkaline juices emitted from the

mouth of the larvae.

The eggs of this tachinid were fed to the imported cabbage worm
{Pontia rapw Sch.) and the larA-re of Herse cmgulata Fab. {= Sphinx

convolvidi Linn.) from neither of which Chaetogaedia has been bred.

A few days later, these caterpillars were dissected and the para-

sitic larvae were found embedded within the fat tissue of the body

wall.

The next problem which we attempted to solve, was to determine

in what part of the alimentary tract of the host the eggs of Chae-

togaedia hatch. A caterpillar of the milkweed or monarch butter-

fly was fed a dozen eggs which had been placed upon a milkweed

leaf. The caterpillar was vivisected immediately after the last egg

was swallowed and three empty egg shells were found in the fore-

intestine and nine in the mid-intestine. An army worm was viv-

isected and eggs of the parasitic fly were introduced into the lumen

of the fore-intestine and mid-intestine. Under a binocular micro-

scope, maggots were observed emerging from these eggs.

Xs there was a possibility that the digestive juices were regurgi-

1 Chcctogmdia monticola has been bred from fourteen different hosts in the Hawaiian Islands.

"Kirkaldy (1, p. 49) reports a pupa of the butterfly, Vanessa cardui Linn, parasitized by this

fly" and Swezey (1, p. 49) bred this tachinid from Plusia chalcit(s Esp.
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tated from the mid-intestine into the fore-intestine in the cater-

pillars used in the previous experunent, a host was selected which

did not exude a liquid from the mouth when handled. Several

mature, male walking-sticks (Diapheromera femorata Say) were fed

bits of hazel-nut leaves upon which the eggs of a leaf-ovipositing

tachinid (Phasmophaga antennalis Towns.) were glued. Each of

two walking-sticks, which had swallowed twelve eggs of the

parasitic fly, was injected with 95 per cent, alcohol three hours

after feeding and was then dissected. All of the eggs were found in

the fore-intestine at some distance in front of the oesophageal

valve but not one of the eggs had hatched. Another specimen,

which had swallowed seventeen eggs, was dissected five hours after

feeding. In this case, nine eggs were found in the posterior region

of the fore-intestine but none of these had hatched ; eight eggs were

taken out of the mid-intestine in the region of the glandular appen-

dages and seven had hatched. Only one larva was found within

the contents of the mid-intestine. Upon clearing and mounting

the entire contents of the abdomen, it was found that six maggots

had bored through the mid-intestine; four of these were embedded
in the fat tissue of the body wall and two were found in the testes.

The question naturally suggested itself, will the eggs of Chceto-

gccdia monticola hatch in an acid liquid regurgitated from the mouth
of an insect .f* The liquid ejected from the mouth of a katydid

gave an acid reaction, and eggs were emersed in this medium. A
few minutes later one of the eggs hatched.

The blood of army worms was extracted and gave an acid re-

action. From one hundred eggs emersed in this liquid, forty-five

larvse emerged. Of thirty-five eggs placed in the blood of the

caterpillar of the milkweed butterfly only two hatched. It is

evident than many eggs failed to hatch in the various acid media.

In another experiment the eggs of Chtetogsedia were emersed in

the acid juices pressed from blades of grass upon which the Qj
deposited its eggs, but not one of the eggs hatched.

x\n attempt was made to hatch the eggs in a weak, alkaline so-

lution of sodium hydroxide. After experimenting with a number
of formulas it was found that 100 eggs emersed in a .1 per cent,

solution of sodium hydroxide, eighty-fi^e hatched and of the same
number of eggs emersed in a .05 per cent, solution of sodium hy-

droxide seventy-two hatched. After the eggs had been emersed
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in these alkaline solutions for twenty-four hours, some of the larvae,

still enclosed within the vitelline membrane, protruded from the

egg-shells. Sometimes the posterior part of the larva within the

vitelline membrane protruded from the egg-shell, whereas in a

normal hatching the anterior end pushes forth from the egg. Of

the two hundred eggs emersed in the alkaline solutions, twenty-

seven larvse emerged from the vitelline membrane within thirty-

six hours, ninety-seven within forty-eight hours and thirty-three

within sixty hours. In the experiment with the alkaline juices

regurgitated from the digestive tract of the army worms, the eggs

began to hatch in less than a minute, and ninety-seven of one hun-

dred eggs hatched within three hours.

Eggs w^ere now emersed in distilled water and results were ob-

tained which were similar to those derived from the use of dilute

solutions of sodium hydroxide. It appears, seemingly, that in-

creased turgidity causes the larvae to emerge when the eggs are

emersed in water or dilute alkaline solutions for thirty-six hours

or longer.

Is there a physiological mechanism connected with the hatching

of Chcetoga'dia monticola? A little pressure exerted upon the eggs

of this tachinid causes the maggot enclosed by the vitelline mem-
brane to issue from the chorion apparently uninjured. If the

larvse within the vitelline membrane is emersed in the liquid exuded

from the mouths of army worms, the process of hatching can

readily be observed under a microscope. As soon as the maggot

enclosed within the vitelline membrane is emersed in the liquid

exuded from the mouths of the army worms, bodily contractions

can be observed, in a minute or less the contractions become more

energetic and one can readily see the segments move from the pos-

terior to the anterior end of the larva resembling a peristalic

movement. Next the larva turns the anterior end towards the

flattened or attached side of the egg so that the jaws are near the

posterior end of the abdomen. The maggot then attempts to cut

the vitelline membrane with the sickle-shaped part of its jaws.

Often the distal end of the jaws appear to slip on the inner surface

of the membrane, but once the end of the jaws is pushed through

the vitelline membrane, a single sweep of the head, and the jaws

cut a longitudinal incision, through which the maggot makes its

way out. In pushing out of the egg-shell, peristalic movements

of the body segments are again evident.
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Since many of the eggs of Chcptogocdia monticola hatch in less

than a minute, Townsend's view that the digestive juices act upon

the chitin and cause the shell to weaken is probably incorrect.

In all probability the digestive juices of the host is perceived by the

larva through the micropyle of the egg and immediately the larva

endeavors to free itself from the egg.
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A QUESTION OF SYNONOMY.

By C. S. Ludlow,
Army Medical Museum, Washington, D. C.

For some time an Anopheline found in the eastern tropics has

been accmnulating names in a most unfortunate way, and as the

mosquito is proven a very active carrier of malaria, and I myseK
am partly to blame for this multiplication of names, it seems fit I

should try to untangle the synonomy.

When the study of Philippine mosquitos was in its infancy there

was sent in to me an Anopheline which, according to the only

authority available at the time,^ seemed to be Anopheles funeshis

Giles. This anopheline is common in the Islands and was early

seen to be so usually collected in connection wdtli the report of

malaria that in 1908 ^ I noted "is taken always when malaria is

present or prevalent" and this was so conspicuous that I stated

"one specimen in a collection is enough to lead to a suspicion

• Giles G. M., Gnats or Mosquitos, 1st edition.

2 Ludlow, C. S., Mosquitos of the Philippine Islands, the Distribution of Certain Species, and
their Occurrence in Relation to Certain Diseases. 1908.



138 Psyche [August

that malaria is present, and even a small number of them is

usually accompanied or immediately followed by new cases, the

number (of cases) depending largely on the prophylactic control

of the station."'^

Nothing occurred to suggest to me that an error had been made
in referring this species to A. fimesius until the spring of 1912,

when in discussing some Philippine mosquitos with Dr. Malcolm
Watson, Chief Medical Officer, Estate Hospital Association, Klang,

F. M. S., who was in Washington at that time, he called my atten-

tion to the fact that the dark species under consideration had a

hght ventral apical portion on the proboscis, and it seemed possible

that it was an undescribed species. I gave Doctor Watson speci-

mens of various Philippine mosquitos which he took to Mr. F. W.
Edwards (British Museum) for confirmation of my naming, and

at once wrote me that what I had called funesta Giles was really

christophersi Theob. In the meantime I published a description

of the dark specimens as Myzomyia flavirostris.

Mr. Edwards also kindly wrote me in regard to the matter,

saying there could be no doubt as to the naming of the species, es-

pecially as Mr. Theobald's types in the British Museum were " for-

tunately in good condition. The type of christophersi has two

broad apical bands like your funesta. On the other hand both

funesta Giles and listoni Liston \vaxe female palpi with three

narrow bands," and in a later letter writing in regard to specimens

I had sent him, Mr. Edwards writes '"'M. funesta Giles' and 'M.

flavirostris Ludl.' both, as you suggest = christophersi."

In preparing the manuscript of "Bulletin No. 4, Surgeon Gen-

eral's Office" in 1913, as this species had heretofore been reported

to the Medical Corps, U. S. Army as "M. funesta" it seemed wise

to retain the name and Giles description and add a footnote ex-

plaining the error which had occurred, and giving the correct name
and synonomy, which, with the description of flavirostris imme-

diately following, it was believed would make the matter quite

clear.

It was therefore a surprise to find Mr. Banks had redescribed

this species as A . fehrifer ^ and that Messrs. Walker and Barber in

' The observations on which these statements were based began in 1901 and therefore cov-

ered several years.

2 Banks, C. S., A New Philippine Malaria Mosquito. The Phil. Jour. Sc, Vol. IX., Sec. D.,

No. 4, Aug. 1914.
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their Article "Malaria in the Philippines" had referred to its con-

nection with malaria as if that were quite unknown.^ The foot-

note at the end of this article is also definitely misleading as I did

not suggest that christophersi = listom, but showed that whatever

else the synonomy might be, it did not include listoni.

Dr. Marshal A. Barber sent me specimens of this mosquito for

determination which reached me in beautiful condition, and there

can be no doubt that it is the one I had wrongly referred to "/u-

nesta," that is, it is unquestionably christophersi.

The synonomy of this species as given by Mr. Edwards, and

added to by myself and jMr. Banks is therefore

—

Anopheles {Myzomyia) christophersi Theobald

—

alboapicalis

Theobald, mangyana Banks, ftinesta Ludlow non Giles, flavirostris

Liudlow, febrifer Banks.

The re-naming of this species by Banks is the more interesting

because of the extreme amount of malaria among the Mangyans
and that Myzomyia mangyana Banks was described in connection

with a recognition of that condition.

In regard to Anopheles rossi Giles. As used by Banks it includes

at least three forms

—

Myzomyia ludlmvi Theobald, Myzomyia indef-

inita Ludlow, Myzomyia parangensis Ludlow, and is therefore

nearly as confusing in the reduction of names as is the multiplica-

tion of names in the species previously considered.

It is easy to collect data concerning the relationship of these

species, which have probably been more or less mis-compre-

hended.

Mr. Edwards writes me, in regard to specimens I had sent him

ma,rked " M. rossi or indefinita?" "I think I mentioned to you my
conclusions on this subject but am not sure. They are that indef-

inita is a variety of rossi representing it in the Philippines and
Malaya, the true rossi not occurring further east than India and

Ceylon. These specimens, like all I have seen from the Philip-

pines, are indejinita."

Christophers^ says that though N. ludlowi rather closely

resembles Nsm. rossi the "eggs of the two species are quite dis-

> Walker, E. L. and Barber, M. A., Malaria in the Philippines. The Phil. Journ. Sc, Vol.
IX., Sec. B., No. f), Sept. 1914.

2 Christophers, S. R., Malaria in the Andamans. Sci. Mem. by Off. of Med. and San. Depts.,
Govt, of India (new series), No. 56.
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tinct," and Strickland^ while not agreeing with Christophers on

this point, after having given the differences in the two larvae,

says "the larva of ludlowi is therefore quite distinct from that of

rossi" and in a footnote adds "As a certain amount of confirma-

tion, we may note that if either hidloici or rossi had hatched out

of one of our breeding bottles, on examining the larvae remaining

in the bottles we found in every case, although we need not have

expected such favorable evidence, that they were of the type

which we now ascribe to the respective species."

The description of Myzomyia parangensislias been comparatively

lately published, but specimens were sent to Edwards for compari-

son before its publication and his verdict was "This is quite unlike

any anopheline I have seen before. I suppose it comes nearest

to liidloivi.''

The status of these species seems to be that the anophelines

taken in the Philippines which closely resemble rossi are really

indefinita, and that hidlowi, and parangensis are established

species.

When insects are connected with the transmission of disease

it is doubly important that the nomenclature should be as un-

clouded as possible, and it is hoped the above points may clear

some of the confusion which has existed concerning these species.^

DOES THE HOUSEFLY HIBERNATE AS A PUPA?

By Harold Lyox,

Bussey Institution, Harvard University.

The following experiments were conducted during the past

winter to determine if it were possible for the housefly to overwin-

ter in the pupal stage. Thirty-seven lots were obtained, each

1 Strickland, C, The Comparative Morphology of the Anophelines Nyssomyzomyia ludlowi

Theob. and Nyssomyzomyia rossi Biles. Bull. Ento. Research., Vol. V, Pt. 4, March, 1915.

2 Since this article was sent to the publisher Mr. Edwards writes that "the name christophersi

must be replaced by minimus, Theob. (described rather inaccurately from Hong Kong in 1901.)"

The species was afterward referred to Pyretophorus, under which genus it is placed in BuU. No.

4, Surgeon General's Office, p. 46.
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consisting of one hundred piipse. These were buried in wet and

dry sand, wet and dry loam, wet and dry horse manure and in leaf

mould. These materials, together with the pup», were placed in

large glass jars, covered with cloth and the whole divided into four

series. One series was placed out of doors under sheltered condi-

tions, one under exposed conditions, another in an unused green-

house and the last in the basement of a large stone building.

The experiments were started on October 19, 1914, and flies con-

tinued to emerge till December first from the jars stored in the

basement. Two hundred and ten adults emerged from nine

hundred pupae, the greatest number coming from the dry manure,

wet sand and wet manure. The temperature of the basement was

about 60° F. during the entire winter.

In the unused greenhouse, which was somewhat warmer than

out of doors, three hundred and sixty-four adults emerged from

eleven hundred pupte, the greatest numbers emerging from wet

manure and dry sand. The last adult emerged on November
twenty-fourth.

No adults emerged from the jars out of doors, although the

weather was very mild, with the temperature only slightly lower

than that in the unused greenhouse.

Observations were made daily and no adults emerged after

December first. On June 23, 1915, the jars were opened and the

contents examined. No parasites or fungi were found and the

pupse appeared perfectly normal, but on being broken open they

were found to have completely dried out. This condition was ob-

served in all the jars.

The results of these experiments, which represented quite nat-

ural conditions and the especially favorable conditions of the

basement of the building, seem to indicate that the housefly can

not easily overwinter as a pupa, although it can emerge until the

middle of winter. It would seem, therefore, that the appearance

of seemingly freshly-emerged adults in any considerable numbers
during late winter and early spring should be accounted for in some
other way.
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VULTUROPS FLORIDENSIS, A NEW MEMBER OF THE
PSOCID SUBFAMILY VULTUROPIN.E FROM THE

UNITED STATES.i

By G. H. Corbett and E. Hargreaves,
Carnegie Students, Bussey Institution, Harvard UniA-ersity.

The subfamily Vulturopinse was erected by C. H. T. Townsend
in 1912 to include a very peculiar member of the Order Corrodentia

from Peru.- The type species, Vnlturops termitorum, was found

in the covered runways of a species of Hamitermes at Piura in

northern Peru.

Recently, on examining some iUeurodidte taken from an orange

tree at Orlando, Fla., on October J, IDll-, we were very much
surprised to findwith them one adult specimen which is very closely

related to the Peruvian form. The North American species is

very similar to V. termitorum, but differs in wing neuration as well

as in other characters and evidently represents a distinct species of

the same genus.

Vulturops floridensis sp. nov

The insect as a whole is dark brown in color, the thorax and

head being darker than the abdomen, and is about 1.6 mm. in

length.

Wrings (fig. 1). Only one pair present. They are somewhat elliptical, 1 mm.
in length, about two and a half times longer than broad; for comparison, a reproduc-

tion of the wing of V. termitorum is given (fig. 2). On the dorsal smiace chiefly

along the veins are structures resembling spine bases, although there were no traces

of the spines themselves. They also occur to some extent on the ventral surface.

The wing-veins are very prominent, and are accompanied alongside by areas which

are probably blood smuses (shaded in figure)

.

Legs (fig.3). The hind legs are about 1^ times the length of the others, the coxse,

femora, tibiae and first tarsal segment, being each respectively much longer (for

comparison, see figs. 4, 5, 7). The tibiae exhibit a kind of pseudosegmentation, each

di^^sion being very finely striated longitudinally. This is also e\ndent in the first

tarsal segments (fig. 6). On the hind tibiae are three strong spines which are absent

in the two anterior pairs (fig. 5). The second and third tarsal segments are clothed

with very fine hairs. The tarsi terminate in a pair of sharp, toothed claws.

1 Contributiona from the Entomological Laboratory of the Bussey Institution, Harv^ard Uni-

versity, No. 92.

2 Entom. News, Vol. 23, pp. 266-269. (1912.)
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Antenna (fig. 8). Only the basal portion is described, as the remainder was

missing. The first segment is broader than long; the second longer than broad,

constricted at the base and, in addition to spines, bears a group of sense organs of

the Hicksonian tj-pe. One of these is shown greatly enlarged in fig. 9. The remain-

ing segments show pseudosegmentation, and bear very long spines.

Eyes (fig. 10). Compound, with 23 facets.

Mandibles (fig. 11). Very large and heavily chitinised.

Maxillae (fig. 12). Chitinous rod-like structures, concave on the inner side to-

wards the distal end, and terminating in three pairs of processes.

Maxillary palpi (fig. 13). Consist of four segments, the 4th being flattened and

expanded towards the apex.

Abdomen. Globose, about half the length of the entire body, thinly chitinised,

and bears long slender spines. On the venter towards the apex is a sac-like protru-

sion which is a little more heavily chitinised than the rest, and bears long spines

(fig. 14). Inside the sac towards the base is a thick strand which may be muscle, or,

being a potash preparation, a structure for the attachment of muscles.

EXPLANATION OF PLATE.

1. Vulturops floridensis sp. nov., left wing from above.

2. Vulturops termitorxim Townsend, left wing from above.

3. Vulturops floridensis sp. nov., anterior leg (coxa not shown).

4a. Vulturops floridensis sp. nov., coxa of front leg.

4b. Vtilturops floridensis sp. nov. coxa of hind leg.

5a. Vulturops floridensis sp. nov., tibia of front leg.

5b. Vulhirops floridensis sp. nov., tibia of hind leg. (Note the three large spines,

absent in 5a.)

6. J'ulturops floridensis sp. nov., tarsus of front leg. (Note pseudosegmentation,

fine striations, toothed claws, and the fine hairs on the second and third seg-

ments.)

7a. Vidturops floridensis sp. nov., first tarsal segment of front leg.

7b. Vulturops floridensis sp. nov., first tarsal segment of hind leg.

8. Vulturopsfloridensis sp. nov., base of right antenna, ventral view. (Note pseudo-

segmentation, sense organs on the second segment, and long spines.)

9. Vulturops floridensis sp. nov., sense organ greatly enlarged.

10. J'ulturops floridensis sp. nov., eye.

11. Vidturops floridensis sp. nov., left mandible, ventral view.

12. Vulturops floridensis sp. nov., left maxilla, ventral view.

13. Vulturops floridensis sp. nov., left maxillary palpus, ventral view.

14. Vulturops floridensis sp. nov., sac-shaped protrusion on ventral sile of abdomen.
All figures drawn with camera lucida by E. Hargreaves.
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TWO NEW SPECIES OF HISTER. '

By F. G. Carxochan

Hister Solaris sp. nov.

Oval, shining, about the size of Hister fiirtirus. Head punctate with frontal

stria semicircular, deeply impressed, not reentrant. Pronotum punctate, external

and internal striae entire, gradually approaching at base, and between them con-

fused striae usually extending past the middle. Margin of thorax ciliate. Three

entire dorsal striae, the fourth basal, with a faintly defined apical appendix, the

fifth apical, faintly defined; the sutural apical, sometimes. extending as far as the

middle; outer subhumeral a short mark in the basal third, faintly impressed or

absent, inner subhumeral visible as a short stria apically, or reduced to a few shallow

punctures, which are barely discernible. Elytra red with trapezoidal black spot

and black posterior margins; inflexed portion of elytra red, shading to brown at

extreme edge. Anterior femora brownish, bidentate, middle and hind femora

red, tipped with black at each end. Length (from base of thorax to apex of elytral

suture) 3.5 mm.

This species is closely related to arcuaius, differing from it only

in color, which in arcuaius is mahogany and black, while in this

species in orange-red and black, and in the distribution of the color.

Arcuaius has the mahogany spot surrounded with black, the in-

flexed flanks being black. This species has the inflexed flanks

orange-red. Arcuaius is slightly larger and more robust.

Described from six specimens; two from Wenatchee, Washing-

ton, May 8, 1908 (W. M. Mann); one from Wawawai, Washington,

April 24, 1909 (W. M. Mann); one from Corvallis, Oregon, x\pril

20, 1910 (sent to me by C. A. Frost); two in the collection of the

American Museum of Natural History from Douglas, Wyoming,
and Nevada. The type from Wenatchee. is in my collection; the

others are in the collections of Mann, Frost and the American

Museum.
Hister ednae sp. nov.

Oval, black, shining, about the size of Hister sedecimstriatus. Head with a few

indistinct punctures, frontal stria semicircular, entire, not reentrant. Prothorax

bistriate; the outer stria entire, slightly sinuate; the inner also entire, slightly

sinuate, closer to the outer at the base than at the apex, and slightly hooked inward

at the base; sparsely punctate laterally inside inner stria for one-half the length of

stria from base, also with a finely punctate area in front of the scutelium. Elytra

1 Contributions from the Entomological Laboratory of the Bussey Institution, Harvard Uni-

versity, No. 100.
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with five deeply impressed striae, the fourth very slightly abbreviated at base;

the fifth arching at base and joining the sutural; oblique humeral finely impressed;

subhumeral subentire, not quite attaining the base, deeply impressed; the inner

subhumeral represented by a series of distant punctures in the apical half. Pro-

pygidium bordered by fine, dense punctures, inside of which are very coarse punc-

tures which become more widely separated towards the center and apex, which is

nearly smooth. Pygidium much more finely and densely punctate, the punctures

becoming more sparse at the apex. Prosternal lobe margined. Mesosternum

subtruncate, with an entire marginal stria which is deeply impressed. Anterior

tibiffi five-dentate; the four lower teeth large and distinct, the upper tooth reduced

to a small denticle; the first tooth not bifid. Length (from base of thorax to apex

of elytral suture) 2 mm.

This well-marked species can not be assigned to any of Horn's

groups. In general appearance and elytral striation it closely

resembles sedecimstriatus, but the single subhumeral, the presence

of two entire thoracic striae, and the slightly emarginate meso-

sternum prevent its being placed in the americanus group; it can-

not be placed in the servus group to which its mesosternum would

lead because of the entire subhumeral, the five entire dorsal striae

and the five-dentate tibiae, nor can it be placed in the merdarius

group because of the completeness of the elytral pattern. It

should be placed as a connecting link between the servus and the

americanus groups.

Described from two specimens collected at Southern Pines,

North Carolina, March 19, 1912. (A. H. Manee). The type is

in mv collection.
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NOTES ON THE ONTOGENY OF THE GENITAL TUBES
IN COLEOPTERA.

By F. Mum,
Hawaiian Sugar-Planters Association Experiment Station,

Honolulu, Hawaii.

In 1912 Dr. Sharp and I, after an extensive anatomical study of

the male genital tube of Coleoptera, published ^ the conclusions

we arrived at, along with details of this organ in most of the families

of Coleoptera. Upon my return to Honolulu I started a series of

observations on the development of this organ to see if the con-

clusions we had arrived at by anatomical studies could be sus-

tained. Field work in the Orient took me away from Honolulu

before I could finish this work and my notes remained unpublished;

similar reasons prevent me from completing the work now, but

as my observations may throw some light upon this subject I

publish the following resume.

My observations were made upon Rhabdocnemis ohscurus,

CarpophUns humeralis and Ccplophora inocqualis, and a few on

Opairinn seriatum. Unfortunately the first three all have "ring-

shape" tegmina and are highly specialized forms, and the observa-

tions on Opatrum were not extensive enough to demonstrate the

development of the tegmen. It is to be hoped that a detailed

study of the ontogeny of a more generalized "trilobe" form will

be made.

In the early stages of the male pupa of these species the testes

are attached, each by a fine testicular thread to a small mass of

cells between the ninth and tenth sternites (la). This cellular

mass forms an invagination (genital invagination) of the hypoderm

of the developing imago; it increases in size and the bottom grows

1 Trans. Ent. Soc, Lond., 1912; III, 477-642: figs. 1-239.
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into the cavity, forming the pregenital tube (tg.+ mt.+is.); at the

apex of this tube, where the testicular threads are attached,

another invagination takes place forming the ejaculatory duct

(lb, 2). At the base of the pregenital tube of R. ohscurus a fold

arises which developes into the tegmen (Ic) ; the tube lengthens by

the apex growing into the cavity of the invagination and the base

through the tegminal fold, into the body cavity (Id). A constric-

tion round the middle of the pregenital tube divides it into two

portions, the apical portion forming the internal sac and the basal

the median lobe (3), As the internal sac increases in length it

lies crumpled up within the invagination and is not withdrawn

into the median lobe until after the imago is fully developed (4).

In Lamellicorns and Staphylinids I have also observed that the

internal sac is. not withdrawn into the median lobe until the imago

is fully developed.

From each side of the base of the median lobe a long invagination

of the ectoderm takes place, these become highly chitinized and

form the median struts: at first broad, more like those in Ceram-

bycidoe, they afterwards become slender. From a medio-ventral

point on the tegminal fold arises a larger invagination which also

becomes highly chitinized (along with the tegminal fold) and forms

the tegminal strut (le). From a point on the anterior wall of the

genital invagination a slender invagination takes place, grows

round to the right side, becomes chitinized and forms the spiculum

(3, 4, sp.). The basal portion of the walls of the genital invagina-

tion becomes chitinized (4a) and, together with the membranous

apical portion (4b) attached to the tegmen, form the second con-

necting membrane. If the oedeagus be dissected out of a half or

three fourths developed pupa and placed in acetic acid, so as to

cause the cells to swell up, the true nature of the folds and invag-

inations forming the tegmen, tegminal and median struts and

spiculum will be observable.

Lateral lobes are outgrowths from the tegminal fold. In

Carpophilus humeralis they at first form two large rounded lobes,

eventually growing to the pointed processes found in the adult.

(5). In the same insect the internal sac, which is exceedingly

long, first grows to the mouth of the genital invagination and then

grows into the body cavity; the flagellum at first is a short thick

process (5 fg) and lengthens with the internal sac.
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In Ccclophora inccqualis the lateral lobes are at first flat, broad

processes (6); the median dorsal "cap piece" (7 tg) appears to

arise by an outgrowth from the tegminal fold beneath the lateral

lobes, the latter eventually attaining a more dorsal position and

become long and slender. As the median lobe lengthens it grows

into the body cavity, but as its base is attached to the median strut

it assumes the curved shape common to this family (7).

The armatures on the internal sac arise as folds and chitiniza-

tions, and sometimes are continued on to the median lobe; this is

not strange as the median lobe and sac are all one at first.

These observations of the ontogeny of the genitalia support the

conclusions Dr. Sharp and I came to after extensive anatomical

studies, that this organ is a median tube with folds and chitiniza-

tions, and lend no support to the theory that one or more ster-

nites go to its composition.

In the more generalized forms of Coleoptera (8) there are nine

distinct tergites and nine distinct sternites. Below the last ter-

gite lies the anal tube (9 an) which in some forms is well developed

and chitinized, and is considered by some to represent the tenth

tergite and sternite. Berlese even makes out another beyond this

in Lucaniis cerviniis and calls it the eleventh tergite. In Enarsus

bakewelli there is a distinct plate between the anus and the oedeagus

and in Cupes clathratus there is a large pair of appendages which

would indicate segmental appendages; but in the vast majority

the anal tube is membranous and not differentiated from the

second connecting membrane. In more specialized forms the

ninth sternite is reduced and sometimes forms a T-, Y- or V- shaped

sclerite. In R. obscurus nothing is left of it, unless it be the spicule.

In Anomala orientalis and allied species the large tambour teg-

men is ventral during development, and so has the appearance of

being a sternite; in this case it would have to be the tenth sternite

and the median orifice would be posterior to it, but we see by the

ontogeny that this lies between the ninth and tenth. The teg-

men in (Edemeridse is the most sternite-Hke one of all that I have
examined and a knowledge of its development would be of interest.

The probability of a tergite taking any part in the formation of

the oedeagus appears to me to be so remote that, if it were not for

the fact that such a theory is widely maintained, I would not con-

fute it.
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In insects the anus is the direct development of the proctodseum,

and how a tergite can take part in the formation of a tube on the

ventral surface, without the position of the anus shifting during

ontogeny, I cannot understand. The onus of evidence lies with

those who claim such a development.

Dr. Hopkins in a recent work ^ remarks:

"It is quite evident that element a [median lobe'] represents

the tenth sternite, h [armature on internal sac] the tenth tergite,

c [tegnien] the ninth tergite, and d [spicule] the ninth sternite,

while hi and h2 [apical armature on internal sac] appear to repre-

sent elements of either the tenth tergites or of both the tenth

tergite and tenth sternite. It might also be well to consider in

future investigations the possibility of their representing the

tenth pleurites or even an additional eleventh segment."

To me none of these statements are at all evident, and some are

quite illogical; all available evidence is against them. The most

important part of the organ, the internal sac, is not accounted for,

perhaps because it is membranous. Chitinization is often looked

upon as the important thing whilst the membrane is disregarded,

w^hereas the latter is the important part. This is certainly so in

the oedeagus of the vast majority of Coleoptera, the internal sac

being the chief organ and the armature (end plates) but secondary.

As before remarked the stenazygos is formed by the invagina-

tion of the spot to which the threads from the testes are attached.

The zygos is supposed to be of mesodermic origin, but it appears

to develop continuously from the stenazygos.

In the female pupa of R. ohscura the genital invagination takes

place down the middle of the ninth sternite. The "ovipositor"

is composed of modified body segments or of sternites, the genital

styles being developed directly from the appendages of the ninth

segment of the larva and pupa. The ovary is at first composed of

two small cells which lengthen out and meet together at one end;

these are in touch with one another and the end of the oviduct for

some time before the walls break down and communication between

the two ovaries and the duct is established. The oviduct appears

to be a continuous development of the azygos or uterus and there-

1 Preliminary Classification of the Superfamily Scolytoidea. U. S. Dept. Agr., Tech. Ser. 17,

Pt. II, 1915.

2 Explanatory remarks in brackets are by the present writer.
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fore of ectodermic origin. The spermatheca arises from the azygos

or uterus.

Conclusions.

My studies of the ontogeny and anatomy of the male genital

tube in Coleoptera lead me to the following conclusions: those

relating to the internal sac naturally do not apply to those forms

where it is not differentiated.

The oedeagus arises as a tubular organ at the base of an interseg-

mental invagination between the ninth and tenth sternites. By
transverse folds it differentiates into three sections: a basal or outer

section (tegmen), a median segment (median lobe) more or less sur-

rounded by the tegmen, and a distal segment (internal sac), which

is generally invaginated within the median lobe. Cases occur in

different families in which each of these segments is reduced or

absent.

There is no evidence that one or more sternites take part in the

composition of the oedeagus ; the only sternite that could do so is

the tenth, but it is more likely that this becomes dechitinized

(except in Enarsus) and incorporated into the anal tube or the

second connecting membrane.

No tergite takes part in the composition of the oedeagus.

Where the ninth sternite is well developed there is no spicule,

but it often has a pair of projections, or a single projection, from

its base, and the latter may be represented by the spicule in such

forms that have no ninth sternite.

Figures la-e are diagrammatic, figures 2-9 are all drawn from
specimens with the aid of a camera lucida.

EXPLANATIONS OF FIGURES.

Fig. la to e. Diagrammatic representation of the development of the male
oedeagus.

Fig. 2. Early stage of genitalia of cf pupa of R. obscnra.

Fig. 3. Later stage of same.

Fig. 4. Nearly mature stage of same.

Fig. 5. Early stage of genitalia of c? pupa of Carpophilu.i humeralis.

Fig. 6. Early stage of genitalia of o^ pupa of Cwlophora inaquaiis.

Fig. 7. Later stage of same.

Fig. 8. Lateral view of abdomen of Dcrmexies vulpimts.

Fig. 9. Ninth segment of same.
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Male: Length, 1.5 mm. AntennsE probably one-half longer than the body,

sparsely haired, dark straw; at least 11, and probably 16 segments, the fifth with a

stem one-half longer than the cylindrical basal enlargement, which latter has a

length one-half greater than its diameter, a thick subbasal whorl of short, stout

setae and a sparse subapical whorl of long, slender setae; low circumfili occur at

the basal third and apically; terminal segment wanting. Palpi; first segment

subquadrate, with a length nearly twice its diameter, the second a little longer, more

slender, the third about two and one-half times the length of the second, irregular,

the fourth one-half longer than the third, more slender. Mesonotum reddish brown.

Scutellum and postscutellum yellowish white. Abdomen rather sparsely haired,

mostly dark brown dorsally, the pleurae, venter and enlarged genitalia yellowish.

Wings hyaline, the two branches of the fifth vein very short and approaching the

condition found in Colpodia. Halteres mostly yellowish transparent. Coxae pale

yellowish, the legs mostly pale straw; claws stout, evenly curved, unidentate, the

pulvilli about two-thirds the length of the claws. Genitalia; basal clasp segment

rather short, broadly and triangularly oval; terminal clasp segment moderately

long, somewhat swollen near the middle and tapering to a roundly toothed apex;

dorsal plate moderately long, narrowly divided, the lobes moderately broad and

broadly rounded; ventral plate long, deeply and triangularly emarginate, the broad

lobes broadly rounded and sparsely setose apically.

Type: Cecid. 1603.

Johnsonomyia braziliensis sp. nov.

This midge is allied to the Guatemalan /. cincta Felt, from which
it is easily separated by its smaller size, differences in coloration

and in the structure of the palpi and ovipositor. The specimen

is labeled Igarape-Assu, State of Para, Brazil, February 4, 1912,

and is a part of the Cornell University collections.

Female: Length, 4 mm. Antennae as long as the body, thickly haired, yellowish

transparent; at least 15, and probably 16 segments, the fifth with a stem nearly

equal to the thickly haired, cylindric basal enlargement, which latter has a length

about twice its diameter and a distinct constriction near the basal third; terminal

segment missing. Palpi; first segment with a length about four times its diameter,

the second a little longer, slightly thicker, the third a little shorter and more slender

than the second, the fourth one-fourth longer than the third, more slender, all thickly

haired. Eyes black, holoptic. Mesonotum mostly yellowish transparent, Avith

variable light fuscous markings. Scutellum and postscutellum light fuscous yel-

lowish. Abdomen sparsely clothed with long, whitish hairs, mostly yellowish

orange, the dorsum of the third to the seventh segments brownish, the ovipositor

pale yellowish. Wings subhyaline with an ill-defined, irregular, fuscous shade

resting basally upon the crossvein and extending as a faint, oblique band across

the wing, the distal half of the simple fifth vein being distinctly shaded; subcosta

unites with the margin near the distal third, the third vein well beyond the apex

and the fifth near the basal third; halteres yellowish transparent. Coxae fuscous

yellowish, the legs thickly haired, mostly whitish transparent, except that there is
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a brownish shade at the apices of the tibiffi; the simple claws stout, strongly curved

apically, the pulvilli rudimentary. Ovipositor short, the terminal lobes irregularly

quadrangular, obliquely truncate distally and apparently with a flattened, plate-

like process at the basal third of presumably the ventral margin; dorsally there

are a pair of thickly setose processes tapering to broadly rounded apices.

Type: Cecid. 1593.

Ouradiplosis gen. nov.

The female referred to this genus presumably belongs in the

trifili and is easily distinguished from all other Itonidinarise known

to us, by the greatly produced, slender, terminal lobes.

Type: 0. aurata sp. nov.

Ouradiplosis aurata sp. nov.

The midge described below is labeled Igarape-Assu, State of

Para, Brazil, January 26, 1912. The type is in the collections of

Cornell University.

Female: Length, 3.5 mm. Antennae probably as long as the body, pale yellowish,

sparsely haired, with at least 13 and probably 14 segments, the third and fourth

free, the fifth with a stem one-third the length of the cylindric basal enlargement,

which latter has a length about three times its diameter, a thick subapical band of

long, stout setfe and low circumfili at the basal third and apically; terminal seg-

ment missing. Eyes holoptic. Palpi; the first segment globose, the second stout,

with a length four times its diameter, the third longer than the second, more slender,

the fourth three-fourths the length of the third, slender. Mesonotum a nearly

uniform yellowish brown, the submedian lines sparsely haired, scutellum and post-

scutellum brownish yellow, the abdomen yellowish brown. Wings with the mem-

brane thickly clothed with golden brown hairs, giving a pronounced color, costa

light straw, subcosta uniting with the margin just beyond the middle, the crossvein

rudimentary, the third vein stout, especially from the crossvein and beyond, and

joining the margin well beyond the apex; the fifth vein joining the posterior margin

at the distal third, its straight branch shaded with fuscous hairs, uniting with the

posterior margin at the basal third; halteres pale yellowish. Coxoe, femora and

tibiae pale yellowish orange, the tarsi wanting. Ovipositor short, the terminal

lobes sparsely setose, slender and with a length nearly equal to that of the body

segment; dorsad of the terminal lobes there is a flattened, hemispherical, sparsely

setose, somewhat irregular median elevation.

Type: Cecid. 1591.

This large sized species, although the male is unknown, may

be easily recognized by its marked coloration and the peculiar

structure of the posterior extremity of the abdomen.
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Delphodiplosis gen. nov.

The prolongation of the mouthparts and unidentate claws sug-

gests a relationship with Stomatosema Kieff., from which it may

be most easily separated by the smaller number of antennal seg-

ments. There is also no such curvature of the claws as is attrib-

uted to the European genus.

Type: D. cinctipes n. sp.

Delphodiplosis cinctipes sp. nov.

The strikingly colored midge described below was collected

December 16, 1912, at Bartica, British Guiana, by Mr. H. S. Par-

rish and donated to the state collections by Mr. C. P. Alexander.

Female: Length, 3 mm. Antennae nearly as long as the body, rather thickly

white-haired, fuscous yellowish, the stems whitish; 14 segments, the fifth with a

stem one-half the length of the cylindric basal enlargement, which latter has a length

two and one-half times its diameter; low circumfili at the basal fourth and apically

and a thick subapical band of long, whitish setae; terminal segment with an apical

fingerlike process about one-half the length of the produced basal enlargement,

which latter has a length fully four times its diameter. Palpi; the first segment

rectangular, with a length nearly three times its diameter, the second more slender,

with a length twice that of the first, the third a little shorter and more slender than

the second, and the fourth a little longer and more slender than the third. Eyes-

holoptic, the mouthparts produced and about half the length of the diameter of

the head. Mesonotum nearly smooth, shining dark brown. Scutellum and post-

scutellum fuscous yellowish. Abdomen mostly dark yellowish brown, the pleurae

yellowish. Ovipositor yellowish orange. Wings hyaline, costa especially, and the

membrane rather thickly clothed with narrow, dark brown scales, subcosta uniting

with the anterior margin near the basal third, the third vein well beyond the apex,

the fifth at the distal fourth, its branch near the basal third. Halteres and coxae

yellowish transparent, the anterior and midlegs with the femora, tibiae and first

and second tarsal segments mostly dark brown, the distal portion of the second

tarsal segment and the others yellowish brown; posterior legs with the basal two-

thirds of the femora and tibiae white, a narrow band of white on the tibio-tarsal

articulation, the second tarsal segment mostly fuscous yellowish, the other tarsal

segments like the anterior tarsi; claws stout, evenly curved, unidentate, the pul-

villi as long as the claws. Ovipositor short, when extended with a length less than

half that of the abdomen, the terminal lobes sparsely setose, very long, slender,

with a length fully sbc times the diameter, minor lobes short, less than one-fourth

the length of the principal lobes and thickly clothed with short, stout setae.

Type: Cecid. 1598.

Epihormomyia gen. nov.

The combination of characters presented by this female are so

remarkable that it is assigned to a new genus, a position which

we believe will be amply justified when the opposite sex is known.
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Epihormomyia auripes sp. nov.

This beautiful species was collected by Mr. H. S. Parrish, jNIarch

19, 1913, at Mallali, Demerara River, British Guiana, and donated
to the state collections by C. P. Alexander.

Female: Length, 5 mm. Antennae extending to the sixth abdominal segment,

rather sparsely haired, mostly brownish yellow; 14 segments, the third to the ninth

distinctly binodose, the tenth and eleventh slightly so, the remainder with a sub-

cylindric basal enlargement, the third and fourth segments fused, the fifth having

the stems with a length one and one-half and two and one-half times their diameters,

respectively, the basal enlargement subglobose and without circumfili, the distal

enlargement cylindric, with a length about three and one-half times its diameter

and low circumfili, united by a longitudinal thread, basally and apically; near the

middle there is a scattering band of long, slender, curved setae; the twelfth segment

with a stem about one-half the length of the subcylindric basal enlargement, which

latter has a length fully four times its diameter, the fourteenth segment with a re-

duced, fusiform, apical process about one-fourth the length of the subcylindric basal

enlargement, which latter has a length four times its diameter and tapers distally.

Palpi; first segment subquadrate, the second with a length nearly three times its

diameter, the third one-half longer than the second, more slender. Eyes holoptic.

Mesonotum not greatly produced as in Hormomyia, yellowish orange. Scutellum

and postscutellum yellowish. Abdomen mostly dark brown, the long ovipositor

dark yellowish brown. Wings hyaline, narrow, with a length about three times

the width, subcosta uniting with the margin at the basal third, the third vein well

beyond the apex, the fifth at the distal third, its branch near the basal third; hal-

teres pale yellowish. Coxje dark brown, the legs mostly golden yellow, except the

basal third of the anterior and posterior femora, the basal three-fourths of the mid-

femora and the ventral line on the midtibife, these being dark brown; claws on the

two tarsi remaining and free from the basal portion of the leg, stout, strongly curved,

unidentate, the pulvilli about one-third the length of the claws. Ovipositor stout,

about half the length of the abdomen when extended, the terminal lobes sparsely

setose, short, broadly and irregularly rounded, minor lobes short, obliquely tri-

angular.

Type: Cecid. 1599.

Lestodiplosis picturata sp. nov.

This midge, collected by H. S. Parrish and donated by C. P.

Alexander, is labeled Bartica, British Guiana, December 27,

1912. It is a very strongly marked form and apparently tyj^ical

of the genus.

Female: Length, 1.2 mm. Antennae as long as the body, rather thickly haired,

mostly pale yellowish, darker basally; 14 segments, the fifth with a stem three-

fourths the length of the cylindric basal enlargement, which latter has a length

two and one-half times its diameter; terminal segment produced, the basal enlarge-
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ment with a length five times its diameter and apically a spindle-shaped, fingerlike

process. Palpi; the first segment irregularly ovate, the second with a length five

times its diameter, the third as long as the second, the fourth one-fourth longer

than the third. Eyes holoptic. Mesonotum reddish brown, the suljmedian lines

yellowish. Scutellum and postscutellum yellowish brown. Abdomen rather

thickly haired, mostly dark brown, the incisures dorsally lighter, the venter darker,

the ovipositor pale yellowish. Wings strongly marked with dark brown and white

patches as follows; on the basal third of the third vein an irregularly, quadrangular,

whitish area slightly restricted distally on the third vein and divided by it; at the

distal fourth, between the third vein and costa, there are two irregular, transverse,

whitish bands, the outer one nearly broken and almost forming a V; caudad of the

third vein, near its distal fourth and nearly opposite the irregular, transverse bands

mentioned above, are two irregular, angulate, whitish spots close to the third vein;

along the fifth vein, near the middle and at its distal fourth, are two ill-defined

whitish, angulate areas extending on both sides of the vein; in the anal area there

is a lunate, whitish area extending from the fifth vein along its branch to the pos-

terior margin, and basally thereof, a pyrlform, whitish area; halteres whitish trans-

parent. Coxae reddish brown, femora dark straw; tibiae and tarsi mostly pale

straw, the distal tarsal segments darker; claws moderately stout, strongly curved,

simple, the pulvilli rudimentary. Ovipositor short, the terminal lobes sparsely

setose and narrowly oval.

Type: Cecid. 1597.

EARLY STATES OF STAPHYLINID.E.

I. XANTHOLINUS CEPHALUS SAY.

By Edward A. Chapin,

New Haven, Connecticut.

On July 24, 1914, while collecting larvje under the bark of decay-

ing Pinus rigida Mill., at Springfield, Mass., a number of Staphy-

linid larvae, of apparently the same species, were taken. These

larvffi were reared and the beetles identified as Xantholinus cephaliis

Say. Since that time I have taken the same species under the

bark of Castanea dentata (Marsh) Borkh., showing that the species

is not confined to Pinus. Hamilton (Canadian Ent., 1891, Vol.

23, p. 60) notes the species as occurring under bark at Allegheny,

Pa., and also under rubbish on the coast at Atlantic City, N. J.

The rearing was done in plaster-of-Paris nests, modified slightly

from those designed and used by Janet ('98) for rearing ants, and
similar to those used by Dimmock ('04) in his work on the Cara-

bidse. Very little difficulty was experienced, the larvae feeding
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readily on small maggots, such as are found under decaying bark.

Two larvae were preserved in alcohol, as were a few pupae. The
rest were allowed to pupate and emerge. All larval and pupal

exuviae were preserved. It is from this material that I have made
the observations recorded in this paper.

At this time, I wish to extend my sincere thanks to Dr. George

Dimmock of Springfield for valuable aid and suggestions, to the

staff of the Osborn Zoological Laboratory, Yale University, for the

use of laboratory instruments and facilities, and to Mr. Herbert

S. Barber of the National Museum, for identification of the species.

Larva of Xantholinus cephalus

Form depressed slender fusiform, with ventral side of body straight, fitted for

locomotion on flat surfaces, eight and one-half times longer than wide, head and

thoracic segments nearly equal in width, greatest width at foiu-th abdominal seg-

ment. Length of mature larva, 9.5 mm. Head quadrate, depressed, sides nearly

parallel. Neck five-eighths width of head, vnih. a V shaped indentation on ventral

posterior margin. Episfoma pentagonal, reaching posteriorly about one-third dis-

tance from anterior margin of clypeus to posterior margin of head, with V shaped

indentation in lateral margins, with a large seta slightly posterior to apex of inden-

tation. Other setfe symmetrically arranged. Frontal angles not prominent.

Clypeus not separate from epistoma, dentate on anterior margin, one tooth at middle

and four teeth on either side, the first tooth from the middle being the largest.

Numerous large setaj symmetrically arranged. Hypostoma somewhat pentagonal,

about one-half length of head. Four setse arranged along lateral margins. Horn on

each anterior angle, directed forward, one seta at base of each horn. Ocelli minute,

probably four, confluent. Not apparent in shed larval skins. Antennce four

jointed, slightly longer than mandibles; first joint nearly hemispherical, nearly as

wide as long, no setae. Second joint clavate cylindrical, one-fifth as wide as long

and four times as long as the first, with a single seta situated near the base on the

external dorsal side. Third joint fusiform four times longer than wide and four-

fifths as long as the second, outer ventral angle obliquely truncated and bearing on

the truncation a prominent acorn shaped appendLx, five setse situated on the upper

half of the third joint. Fourth joint slender, somewhat clavate, bearing three large

and four small setae on its tip. Antennal formula: .05 .21 .17 (.03) .10.

Mandibles three times longer than wide, toothless, slender acuminate falciform,

three setse on outer margin, a small one near the base, a large one the same distance

in advance, and a third, small, slightly less than half way between base and apex.

Maxillae equal in length to antennae. Maxillary stipes slightly less than half length

of mandible, subcylindrical, five times longer than wide, apex obliquely truncated

on inside, with four setae on outside ^nd two on inside along margins. Outer lobe

seven-ninths as long as first joint of palp, a single slender, conical joint four times

longer than wide, with a single stout seta at apex. Inner lobe lacking. Palpigerous

stipes stout, cylindrical, two-thirds as wide as long, unadorned. Maxillary palp
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two-thirds as long as maxillary stipes, first joint twice the length of the palpigerous

stipes and nearly equal in width, with two seta;, one on interior margin, one-third

of distance from base to apex and the other on the exterior angle of the apex.

Second joint two-thirds length of first and two-thirds width, subcylindrical, un-

adorned. Third joint one-half length and width of second, cylindrical, slightly

acuminate, unadorned. Formula of maxilla: Stipes, .31 Palp, .21 Lobe, .07.

Metitum exerted. Stipites of labial palpi concrete, taken together somewhat de-

pressed clavate, with a shallow indentation on either side of apex, densely clothed

with minute setse. Ligula present, minute, conical. Labial palpi two jointed with

terminal appendix. First joint cylindrical, slightly longer than palpigerous stipes,

three times longer than wide, unadorned. Second joint cylindrical, slightly fusi-

form, same length as first, slightly narrower. Terminal appendix tapering cylin-

drical, two-thirds as long as second joint, unadorned. Formula of labial palp:

.06 .06 (.04). Thorax composed of three well defined segments. First segment

rectangular, nine-tenths as wide as long, tapering posteriorly, slightly chitinous.

Numerous seta; arranged as follows: seven large, on or near lateral margins (one

at middle, four at anterior angle and two midway between middle and posterior

angle). Two on anterior margin, each half way between angle and midline. Two
similarly placed near posterior margin. Second segment rectangular, equal in

width to first and four-fifths as long. Not chitinous. Numerous setae as follows:

Five large, on or near lateral margins, somewhat as in first. One seta near each

anterior angle. Other minute setse present. Third segment: same size as second.

One large seta on margin near anterior angle. Other minute setse. Abdomen com-

posed of nine segments, the last bearing a pair of cerci and anal tube. Segments

progress in width to the fourth, then taper to the end. Numerous setae on each

segment. Anal cerci two jointed, arising from dorsal, posterior margin of ninth

segment. First joint cylindrical, five times as long as broad, with six setae ar-

ranged as in Plate IL Figure 2. Second joint cylindrical, same proportion as first,

with two setae at tip. A minute terminal appendix present. Legs. First pair.

Femur stout with a few setae on margins. Tibia cylindrical, same length as femur,

armed with a row of seven stout spines on posterior margin. Tarsus cylindrical,

armed with stout spines, eight on anterior and seven on posterior margin. Ter-

minates in a single claw. Second and third pairs, similar to first. Comparative

lengths of legs:

1st. 2d. 3d.

Femur 25 25 27

Tibia 24 26 28

Tarsus 21 20 22

Pupa of Xantholinus cephalus.

Form coarctate, total length three and one-third times greatest width, greatest

width one-third length of pupa from anterior end. Length, 4.8 mm. Color chitin

colored throughout. Antennae directed posteriorly from insertion and in living

pupa, lie concealed under sides of head. Elytra and wings small, wrapped closely

around body so that they are hardly visible from dorsal surface. Stigmata of thorax

concealed, those of abdomen visible from dorsal side, peritremes protruded, slightly
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darker than rest of body. Seta absent. Dorsal view: Head and anterior margin

of prothorax hidden. Knees of first pair of legs visible at sides of prothorax, near

posterior margin. Knees of third pair of legs project at sides of second abdominal

segment. Prothorax rounded triangular, joined to mesothorax by a straight line.

Mesothorax convex, suture separating it from elytra not definable. Anterior margin

straight, posterior margin with a median protrusion extending one-third into the

metathorax. Metathorax slightly convex, same width as mesothorax, anterior

margin following line of joint with mesothorax, posterior margin straight. Formula

expressing ratio of lengths of thoracic segments: 37 18 23. Abdomen: First

segment slightly longer and wider than metathorax, second segment but half the

length of first and of equal width. Segments increase in width to the fifth from

whence they taper to the end. Stigmata near the lateral margins. Cerci incon-

spicuous. Ventral view: Head semicircular in front surrounded in anterior outline

by prothorax and, from vertex to tip of mandibles, slightly more than one-third

total length of pupa. Eyes not conspicuous until coloration previous to emergence

sets in, when they are seen to be just above base of mandibles. Tip of antenna

reaches slightly beyond eye. Mandibles slightly more than one-fourth of length

of head, closed but do not overlap. Labrum extends down as far as tip and covers

interior halves of mandibles. Labrum notched at tip. Maxillary palps extend

slightly below mandibles, the part in view roughly triangular. Labial palps hidden.

Legs: First pair. Femora hidden beneath head with exception of tips, which are

visible at the sides of the head where the antennae are inserted. Tibise directed

posteriorly from this point and reach to the eyes. Tarsi are nearly parallel and

reach posteriorly nearly to the tips of the mandibles. Second pair. Femora of

second pair of legs completely hidden by head. Tibiae partially hidden by tarsi of

first pair, but do appear outside first legs near the eyes. Tarsi parallel and extend

below the mandibles a distance equal to that across the tips of the maxillary palps.

Third pair. Femora are visible and extend in nearly a straight line at right angles

to the body. Tibiae extend inward and posteriorly and end at the posterior margin

of the third abdominal segment. Tarsi are parallel and extend almost to the middle

of the fifth segment.

Osborn Zoological Laboratory,

Sheffield Scientific School,

New Haven, Connecticut.
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DESCRIPTION OF PLATES.

XIII

Fig. 1. Head of larva, dorsal view. X 55.

Fig. 2. Head of larva, ventral view. X 55.

XIV

Fig. 1. Detail of antenna, larva, showing appendix. X 235.

Fig. 2. Anal cerci of larva, dorsal view. X 55.

Fig. 3. Anal cerci of pupa, ventral view. X 55.

Fig. 4. Pupa, dorsal view. X 20.

Fig. 5. Pupa, ventral view. X 20.

SOME MYEINIECOPHILOUS INSECTS FROM HAYTI. ^

By William M. Mann,
Bussey Institution, Harvard University.

The insects here noted were collected in Hayti during the winter

of 1912-13. Few myrmecophilous insects have been recorded from

the West Indies, though no doubt many occur there as the

ant fauna is varied and abundant and contains many ancient

types. Of these Aphamogaster relicta Wheeler & Mann is the

predominant Myrmicine ant on the island, and this species was

found to harbor several interesting inquilines.

In addition to the species recorded in these notes several others

of possibly myrmecophilous habits were taken. I hope to list

these after further study.

Mr. A. B. Wolcott, of the Field Museum at Chicago, has very

kindly drawn the accompanying figures.

The types of the new species have been deposited in the Museum
of Comparative Zoology at Cambridge.

ORTHOPTERA.

Family Gryllid^.

Myrmecophila prenolepidis Wasmann.

A single specimen was taken from a colony of Prenolepis longi-

cornis Latr. at Manneville near the shores of Lake Assuei. Another

> Contributions from the Entomological Laboratory of the Busssy Institution, Harvard
University, No. lOL
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was seen in this locality in a nest of the same species of ant, but

escaped. This cricket was described by Wasmann from examples

sent to him from India by P. J. Assmuth, and from Para, Brazil,

by E. A. Goldi. In both localities the host ant was Prenolepis

longicornis. Wasmann's Brazilian specimens were lighter in color

than those from India and the light transverse abdominal band
was indistinct. The Haytian example is more like the Indian

form, being dark brown in color with a distinct light yellowish

band transversely across the first segment of the abdomen.

This cricket and the beetle, Coluocera maderoe Woll., are the

characteristic guests of Prenolepis longicornis. The host ant is

one of the most widely distributed of all the Formicidse. It has

been recorded from practically all tropical and subtropical regions,

and occurs occasionally even in the temperate parts of the world,

where it has been introduced through commerce. Nests are of

common occurrence on shipboard. It is evident from the varied

localities from which the two inquilines have been recorded, that

they are capable of adapting themselves to the different environ-

ments in which the host nests, and that they are extending their

range, following the ant in its wanderings.

HEMIPTERA.

Family Cercopid.e.

Two nymphs of an undetermined Cercopid were found with

large colonies of Aphoenogaster relicta subsp. epinotalis Wheeler &
Mann at Manneville. The body of this Hemipteron is very much
flattened dorsoventrally, so that it has the appearance of a small

cockroach, which it resembles also in its manner of running.

Family Membracid.e.

A single immature individual of an undetermined Membracid

was found living in a nest of Macromischa sallei subsp. haytiana

Wheeler & Mann at Furcy. Enslin has recently observed (Zeits.

f. wiss. Insektenbiol. Vol. VII, pp. 19-21) that the European ant

Formica cinerea F. often carries into its nests nymphs and adults

of Gargara genista' F., a common European Homopteron. Those

which he observed soon died, probably because of lack of food in

the subterranean nests of the ants. The nest of Macromischa,
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which is built of carton about the branches of living shrubs, offers

available food supply to any Homopteron that might enter or be

carried into it. Still the habit can not be very general, for numer-

ous nests were examined and no more individuals were found.

Fustiger haytiana sp. nov. (Figs. 1 and 2.)

Length, 2.25 mm. Color yellowish brown, the head, antennje and prothorax con-

siderably darker than the abdomen. Head a little more than twice as long as

broad, broadest behind the eyes, from which the

sides are nearly straight and slightly converging

to occiput; occipital corners angulate, the border

deeply concave; sides in front of eyes slightly con-

vex, nearly as widely separated at base of clypeus

as at eyes, eyes convex, about one sixth as long as

head; antennae slightly longer than head, third joint

clavate, constricted at basal third, about seven

times the length of the second, broadly rounded

at apex; head and antennae subopaque, coarsely

rugulose-punctate, beset with short yellowish hairs,

which are erect on head and at apex of antennae,

and semi-recumbent on remainder of antennae.

Prothorax as long as head, broadest in front of

middle, narrowed anteriorly; sides posterior to the

broadest part slightly concave; posterior corners

angulate, the border slightly concave; disc with a

large shallow, median fossa a little posterior to the

middle. Elytra shining, finely, sparsely punctate,

with scattered, short, erect hairs; together three

fourths as long as broad; anterior border concave;

sides rounded, gradually diverging to the posterior

border; posterior corners rounded. Inner border of each elytron strongly, though

narrowly margined, with an entire stria approximate

and parallel to the margin. Abdomen shining, finely

punctate and with erect hairs; at base a little nar-

rower than the elytra; first segment basally very

deeply impressed transversely and having on either

side of this depression a large rounded tubercle

which bears a thin bunch of short, recumbent hairs;

sides rounded, margined, with strong striae that

extend from the middle of tubercles to the apical

corners of first segment. Propygidium about three

times as broad as long. Legs rather slender; tibiae

apically as thick as the femora; with suberect hairs.

Middle femora with a long, curved, blunt process near the base.

shining, minutely punctate.

1. Fustiger haytiana
nov.

Fig. 2. Fustiger haytiana

sp. nov. above, head
from side; below, mid-
dle femur.

Ventral surface
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Described from a single specimen taken at Diquini in a nest of

Aphocnogaster relicta. The only other West Indian Fustiger is F.

smithi Raf. from St. Vincent. F. haytiana differs in being larger

(s77iithi is only 1.65 mm. in length) and in not having the elytra

rugosely punctate at base.

Family Lathridiid^.

Coluocera maderae Woll.

Taken in numbers at Manneville, in company with Prenolepis

longicornis.

This beetle was first described from Madeira, where it was

found in the nest of an ant. The name of the host was not given,

but Wasmann reasonably supposes that it was Prenolepis longi-

cornis. This author has given an interesting account of the beetle

(Zeitschr. f. wiss. Insektenbiol. 1905, pp. 384-390), in which he

records it from India, Para, Brazil, and the island of Trinidad as

well as from Madeira. In each locality it occurs with Prenolepis

longicornis, but in India it has been found also with P. indica

Forel and also with species of the genus Pheidole, however, usually

with the first named ant. Assmuth notes (Zeitschr. f. wiss. In-

sektenbiol. 1907, p. 330) that at Bombay, India, it is very abun-

dant, while rare at Khandalo. In Hayti about Lake Assuei it was

abundant, but sporadic. Dozens of specimens occurred in some

nests while in the immediate vicinity others would not contain

a single individual, and although the host ant is common through-

out the island at the lower altitudes, I did not find the beetles in

any other locality.

HYMENOPTERA.

Family Bethylid^.

Pseudisobrachium terresi sp. nov.

Female (Fig. 3): Length, 6 mm. Color black, except the mandibles, antennae

and legs exclusive of the outer side of the front coxse, which are rufous, and the apical

margins of abdominal segments, which are indistinctly rufous. Head one and one

fourth times as long as broad, broadest behind base of mandibles; sides subparallel,

very slightly convex; occipital margin straight; at corners broadly rounding into

the sides; above closely foveolately punctured, except for a narrow, longitudinal,

median space extending the entire length, which is smooth. Clypeus very strongly
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carinate. Mandibles thick, tridentate. Antennae short, extending about half their

length past the occipital margin, 13-jointed; the scape punctate, as long as the

first five joints of the flagellum together;

:-^ii«i'^pedical globular; first and second joints

of flagellum equal, slightly longer than

broad; joints 3 to 10 transverse, sub-

equal; apical joint nearly twice the

length of penultimate. Ocelli absent;

eyes minute, situated on sides of head

at about one sixth the distance from

clypeus to occiput. Prothorax one

and three fourths times as long as

broad, sides nearly parallel, rounded

anteriorly, coarsely but sparsely punc-

tate except for a smooth longitudinal

median surface; the collar densely,

minutely striolate transversely. Meso-

thorax subcordate, without a scutellum,

separated from prothorax by a deep

impression; with distinct parapsidal

furrows; mesonotal furrows strongly

impressed, diverging outwardly at an-

terior border, extending entire length;

surface above smooth at middle and

in a narrow space outward from the

furrows and parallel to them, elsewhere

with scattered coarse punctures. Met-

anotum twice as long as broad,

broadest behind middle, smooth at

middle, coarsely punctate at sides,

posterior portion delicately striolate

transversely. Abdomen cylindrical,

about three times as long as broad,

with fine scattered punctures. Legs stout, finely punctate, middle tibiae and tarsi

spinose.

Body shining, with scattered yellow hairs, which are most abundant on abdomen,

legs, head and antennae.

Described from a single specimen taken in a nest of Aphoenogaster

relicta at Diquini. The species is named after Dr. John B. Terres,

United States Consul General to Hayti, in recognition of his

interest in the fauna of the island. The only other species of

Pseiidisobrachium known to occur in the West Indies are P.

collinum and P. albipes which were described by Ashmead from

males taken in St. Vincent. Besides terresi the habits of only

five species of this genus have been recorded and these all live

Fig. 3. Pseudesobrachium terresi

sp. nov.
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in ant nests, where it is to be supposed they are parasitic on the

immature stages of the hosts.

DIPTERA.

Family Syrphid.e.

Se\'eral pupae of a Microdon-like insect were found at Diquini

beneath bark with colonies of Pheidole flavens Roger var. haytiana.

These pupae are small (4 mm. in length) and reticulately tuber-

culate. Between these tubercles the surface is smooth. The
tegument is very thin. I was not able to rear any adults.

NOTES AND DESCRIPTIONS OF PIPUNCULID.E.

By Nathan Banks,

East Falls Church, Virginia.

During the past few years I have taken a number of Pipunculidse,

and in going over the material with that named by Cresson I am
able to identify most of them and find four species that are plainly

new; a few other specimens may also be new. Several of the

species I have taken in Virginia for the first time, making 27

species of Pipimcnlus from Virginia.

Pipunculus loewi Kertz.

A male from Glencarlyn, Va., 23 June, runs here in the table and

agrees with the description. It has a banded abdomen as in my
new species cinctus, but the hypopygium is larger, not cleft, and

the stigma is shorter.

Pipunculus houghi Kertz. {femoratus Cr.).

A female from Falls Church, Va., 9 July, agrees with description

and the male cotypes.

Pipxmculus aequans Cr.

Various specimens from Chain Bridge, Falls Church, and Glen-

carlyn, Va., in June and July agree with a cotype.

Pipunculus varius Cr.

From Chesapeake Beach, Md., and Falls Church, Va., in Sep-

tember and October, agree with type from Pennsylvania.
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Pipunculus sororius Cr.

This is common here in June, July and August. I think this

should be nitidiventris Lw.

Pipunculus subvirescens Lw.

From Falls Church, Va., in June and August agree with descrip-

tion; the hind trochanter is rather angularly produced but there

is no spine.

Pipunculus constrictus Bks.

Cresson has recorded a specimen that did not have a constricted

abdomen, and I have taken a male. Falls Church, Va., 14 May,

which also has the abdomen normal; the appendiculate vein (as in

type) is very short, and in one wing practically obsolete, but the

vein angularly bent at that place.

Pipunculus brevis Cr.

Specimens from Great Falls, 5 June, 13 August. All show the

appendiculate vein as figured. The males (agreeing in venation

with the females) have the abdomen rather narrow, the segments

narrowly velvety black on base; on fifth segment interrupted in

middle; the apical part of fifth rather silvery, and depressed in the

middle; the hypopygium not bent under, hardly one-half as long

and not nearly as wide as fifth segment, with an oblique cleft to

the right, and of a dark brown color. In Cresson's table the male

runs to appendiculatus, from which it is separated by normal occi-

put, velvety bands on abdomen, paler legs, etc.

Pipunculus fuscus Lw.

Various specimens from Falls Church, and Glencarlyn, Va.,

in June, July, August and September, are larger than cingulatus,

the abdomen being longer and more slender; the tibise generally

paler. The fourth section of the fourth vein is much more sinuate

than in my specimens labelled cingidatus, but Cresson has figured

it the opposite way.

Pipiuiculus caudatus Cr.

From Falls Church and Glencarlyn, Va., in May, June and

September, specimens which agree with the type and have the

quadrate hypopygium.



168 Psyche [October

Pipunculus tarsalis Bks.

Males from Falls Church, Va., in August and September agree

with the type from Ithaca, N. Y.

Pipunciilus pallipes John (houghi Cr.).

Two from Falls Church, Va., 9 July.

Pipunculus subopacus Lw.

From Great Falls and Falls Church, Va., June.

Pipunculus confratemus Bks.

From Falls Church, Va., June, August, September.

Pipunculus discolor Bks.

One from Falls Church, Va., 7 September.

Piptmculus atlanticus Hough.

From Falls Church, Chain Bridge, Great Falls, Va., May and

June. \ variety with the abdomen wholly sericeous; also in

June.

Pipunculus minor Cr.

From Great Falls and Falls Church, Va., May and June.

Pipxinculus unguiculatus Cr.

From Falls Church, May and September.

Piptmculus latipennis sp. nov.

9 . Face and front silvery; third joint of the antennae pale yellowish, long

acuminate. Humeri pale; abdomen shining, but rather duller near base, and basal

segment and below scutellum silvery; abdomen not twice as long as broad, bent

down at tip, ovipositor short, hardly reaching one-third way to base, it and its

base yellowish; legs pale, femora, expecially the hind pair, discolored in middle;

halteres pale, tip of knob brown, wings hyaline, veins dark, stigma distinct; the

wing extremely broad near tip and broadly rounded; the fourth section of the costa

twice as long as the stigma; the fourth section of fourth vein not nearly as long as

the third section.

Length: 2.6 mm.

From Falls Church, Va., 4 July. The very broad wing will

separate from all our known forms. It will run to P. hdeicornis

in the Cresson table.

Pipimculus terminalis sp. nov»

cf. Kuns to P. discolor in the Cresson table; but only one-half as large, and

antennae and venation different. Face black; antennae brown, last joint short.
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rounded; thorax dark brown, humeri dark; abdomen velvety black, except last

segment and the hypopygium which are smooth and nearly shining, and the base

below scutellum ^^hich is silvery. Legs mostly blackish, knees pale; halteres brown.

Wings long and narrow, slightly fumose, stigma distinct, longer than next section,

fourth section of fourth vein much longer than third, and this fourth section

does not bend up at once, but runs out for some distance before turning up; the

posterior cross-vein fully its length from margin. The hypopygium broad, almost

rectangular, with large apical cleft.

Length: 2 mm.

From Falls Church, Va., 28 June, 9 August, and Great Falls,

Va., 21 September. This species is close to rarius, but different

in antennae, black face, not shining abdomen, etc.

PipunciUus cinctus sp. nov.

cf. Face silvery; antennae dark, last joint short acuminate, point whitish;

humeri dark, but upper edge rather pale; halteres dark; legs mostly dark, knees and

basal joints of tarsi pale; abdomen with a silvery band across apex of first four

segments, basal part of three of them rather velvety black; hypopygium with apical

cleft, much shorter than the preceding segment, not bent under. Wings rather

infuscated, stigma dark, twice as long as next section of costa, third section of

fourth vein not tAvice as long as second section; fourth section about as long as

third, nearly straight from posterior cross-vein to margin, posterior cross-vein oblique.

Length: 2.5 mm.

From Falls Church, Va., 1 June, 7 September. From semi-

asciatus (cotype) differs in smaller size, the straight fourth sec-

tion of fourth vein, longer third section, etc.; nigricornis is said to

have the bands interrupted, moreover it is larger.

Verrallia virginica sp. nov.

c?. Face and front silvery, eyes not quite touching; vertex black, with ocellar

bristles; antennae dark, last joint short, and rounded; thorax black; abdomen black,

segments with a narrow silvery apical margin; last segment more gray; legs mostly

black, knees and basal part of tarsi pale; halteres pale; wings hyaline, stigma distinct,

fourth section of costa not quite as long as stigmal section, anterior cross vein

plainly before middle of discal cell, fourth section of fourth vein appendiculate,

the posterior cross vein more than its length from border. Abdomen slender,

subcylindric, hj'popygium asymmetrical; body and legs hairy, the scutellum with

longer bristles.

Length: 4 mm.

From Glencarlyn, Va., 9 June. Williston in his "Manual"

figures the wing of this species.
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EXPLAXATIOX OF PLATE XV.
Fig. 1. P>'P>'>iruly, tenmna/i,-, pnrt oi ^^mfr
i'lg. 2. Pipuncuhs /atipcnnis, wing.
Fig. 3. PipuHcidus lafipennis, antenna

^;g. 4. Pipunculm latipennis, ovipositor
^ig. 5. Verrallia virginica, antenna.
Fig. 6. Piptmcidvs cincius, wing.
Fig.

7. ^'erralliatnrginica, lip of Mon,,n,nhoyc

Fig. 10. Pipunrtdus cinch,,, antenna.

SYSTEMATIC PAPERS ON NEW ENGLAND
HEMIPTERA.i

II. Synopsis of the Pentatomid^.2

By H. M. Parshley.

With Plate XVI.

Family PEXTATOMID^

First segment or rostrum lareelv emlwlj j u . .

'' ^SOPIN^.
slender; buceute large n" uliteT^ f ^ T° "" ''"•^'"'«' '*««ly

w.dth of basal segment (fig. „ Pent^^t^t^'^l
"j- spaoe about e,„al to

.h: "S'°"°'
*' ""'-"- "°- "'». .. be «, e«.., .„,..„, ,„ .,, „„,^ „,

No%'.' ^trT. a^r-
' "^ ^'- ^""- «'--' '-^'- -0. Oe,. K. Ve..-AU. K«., XXtV

Van Duzee: List. Pent. N Am Tr i.^ c- . t. ,
1809. P. 369, and other pap,,.. "'

"'" '^"- '>"'- ^^-\'
•
1901, p. i. c.n. En,.. XLI

lv.rkd,ly: Cat. H.„. I., ,909, .„d „n„

surr pr''Lrr.-. vr.9?/r„''"" *"- ^°- ^-^ ^»-^ ™v., .s,,.

otlfe'rpt.'™^
'- -^"^ "'- ""i. «". P. «^ E... «ew., XVI„., ,907, p 4S an.

.S:":*?roen'7.:i*e,^t„":,9'^' "* ~* ^'- •« '»«'. P- 3-
Torre Bueno: Ent. >Jews, XXIII, 1912, p. 316.

Correction: Psyche, June 1915 n O'? : ^1 j
the tarsi should be given as i or 3-'segmented.

'^'''^"P*'°^ ^^ t^^^ Pentatomid^e
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2. Tarsi 2-segmented; sternum with a distinct longitudinal keel; frena' extending

almost to end of scutellum 3. ACANTHOSOMATIN.E
Tarsi 3-segmented; sternmn without keel; frena shorter 3

3. Scutellum large, broad at apex, extending farther posteriorly than the corium;

frena very short; sides of the pronotum with a single prominent tooth just

anterior to lateral angle, the angles thus emarginate

1. GRAPHOSOMATINiE
Scutellum smaller, more or less narrowed apically, generally shorter than the

corium; frena longer; pronotum with numerous teeth or with no tooth near

lateral angle 2. PENTATOMIN.E^

1. Subfamily GRAPHOSOMATIX/E.

Tribe Podopint.

Genus Podops Laporte.

Size larger, length about 6.5 mm.; 2d, 3d, and 4th segments of antennae darker;

lateral tooth of pronotum obtuse; color very dark brown. . . c'nctipes Say.

Size smaller, length 5 mm.; 2d, 3d, and 4th segments of antennse paler; lateral tooth

of pronotum acute; color as in the preceding parvula V. D.

2. Subfamily PENTATOMIN.E.

1. Body very flat, margins explanate; head with thin dilated margin, about as

wide as base of scutellum, flat above; scutellum broad, scarcely narrowed

apically (fig. 5) 1. Sciocorini

Body not extremely flat and explanate; head not very widely dilated, when

nearly as wide as base of scutellum head is distinctly convex above, usually

narrower than scutellum 2

2. Juga with a prominent lateral tooth near apex (fig. 3) ; abdomen shallowly sul-

cate beneath; rostrum extending behind posterior coxae 2. Halyini

Juga without lateral tooth (fig. 6); abdomen not sulcate; rostrum shorter

3. Pentatomini

1. Tribe Sciocorini.

Genus Sciocoris Fallen.

Color brown, connexivum' spotted; length 6.5 mm (fig. 5) .^ microphthalmus Flor.

1 The frena are longitudinal grooves in the edges of the scutellum which receive the inner

margins of the hemielytra. They end about where the clavus disappears beneath the scutellum.

2 In the latest general catalogue (Kirkaldy, 1909) the Acanthosomatinffi and Graphoso-
matinae are given as tribes of the Pentatoniins. This matter is still open to discussion, I

believe, but in the present series I plan to follow the check-list of Van Duzee, to whom I am
again indebted for advance information.

3 The marginal region of the abdomen. There are very few records of the occurrence of

Sciocoris in this country, and collectors should be on the watch for it.

* The ocelli in this species are very small and unfortunately do not .show in the figure.
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2. Tribe Halyini.

Genus Brochymena Amyot et Serville.

1. Lateral angles of thorax distinctly produced in a short truncated dentate lobe,

not rounded anteriorly; scutellum with a distinct transverse elevation at base;

connexi^nlm very wide; color indistinctly mottled grayish brown; length

14-16 mm arborea Say.

Lateral processes less abrupt, rounded anteriorly, finely denticulate; scutellimi

less strongly elevated at base 2

2. Juga extending much beyond apex of tylus, contiguous anteriorly, or separated,

thus forming a long narrow apical sinus; connexivum moderately wide; color

as in the preceding; length 15-17 mm quadripustulata Fab.

Juga extending but little beyond apex of tylus, tips more or less convergent

above, forming a short, sometimes transverse sinus; connexi^'^lm narrow;

markings more contrasted; length 13-17 mm.
carolinensis Westw. or annulata Fab.

3. Tribe Pentatomini.

1. Head very convex above, triangular, almost as broad as scutellum; juga dis-

tinctly longer than tylus; apex of corium broadly rounded 2

Head more nearly flat above, narrower; juga often not longer than tylus; apex

of corium generally with a distinct, but sometimes rounded angle; if juga are

longer than tylus, or apex of corium is broadly rounded, head is not more than

two-thirds width of scutellum 3

2. Anterior angles of pronotum projecting distinctly forward; pronotum wdth three

longitudinal pale stripes 10. Aelia

Anterior angles not so projecting; pronotum with one stripe. .11. Neottiglossa

3. Base of abdomen armed below with a median spine or tubercle, directed ante-

riorly 17

Base of abdomen unarmed 4

4. Lateral margins of juga widely reflexed and greatly thickened; orifices placed

a little farther outward than lateral margin of intermediate coxal cavities,

not elevated; front of head almost vertical 15. Murgantia

Lateral margins of juga not or only narrowly reflexed, not greatly thickened;

orifices and head usually otherwise constructed 5

5. Scutellum broad and rounded at apex, lateral margins almost straight; head

strongly bent downwards 12. Cosmopepla

Scutellum generally narrowed at apex, lateral margins concave (as in fig. 2)

;

head not or slightly bent downwards 6

6. Orifices without sulcus, or with sulcus which ends abruptly 7

Orifices with a gradually disappearing prolongation 14

7. ^'eLns of membrane irregularly anastomosing or with numerous branches more

or less distinct 8

Veins simple or slightly branched 10

8. Scutellum broadly rounded at apex, as long as corium; apical margin of corium

rounded, apical lateral angle obtuse 8. Coenus

Scutellum narrowed at apex, shorter than corium; apical margin straight, apical

lateral angle acute 9
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9. Frena extending just to middle of scutellum; bucculse increasing in height

posteriorly, ending abruptly; lateral margin of pronotum not explanate;

rostrum extending a little beyond intermediate coxae 9. Hsrmenarcys

Frena extending beyond middle of scutellum; bucculse decreasing in height

posteriorly, elevated anteriorly into an angle; lateral margin of pronotum

explanate in front ; rostrum extending beyond intermediate coxa; 1 3 .
Menecles.

10. Frena extending beyond middle of scutellum 11

Frena shorter 2. Trichopepla

11. Tibia; distinctly and broadly sulcate throughout their length 12

Tibiae not so sulcate 1"*

12. Lateral margins of pronotum crenulate, lateral angles prominent, rounded or

acuminate: head rather elongate 7. Euschistus

Lateral margins of pronotum not crenulate, lateral angles not prominent; head

shorter 13

13. Form elongate; color olivaceous green; second and third segments of rostrum

nearly equal, fourth shorter 4. Rhytidolomia

Form broad; color clear green; second segment of rostrum longer than third,

third nearly equal to fourth 3. Chlorochroa

14. Thorax armed on each side with a long anteriorly projecting spine; first segment

of rostrum shorter than bucculse; form elongated; margin of scutellum con-

colorous 6. Solubea.

Thorax unarmed; first segment of rostrum longer than buccalse; form broad;

scutellum outlined with white 5. Mormidea

15. Juga not longer than tylus 14. Thyanta

Juga longer than tylus, almost or quite contiguous in front (somewhat as in

fig. 5) 16

16. Prothorax with conspicuous white impunctate margins extending around

lateral angles 1 • Peribalus

Prothorax without such margins, impimctate anteriorly onl^' 19. Dendrocoris

17. Fifth antenna! segment more than twice the length of second; apex of scuteljum

and anterior region of prothorax lighter; species olivaceous green in color

18. Banasa

Fifth antennal segment less than twice length of second; scutellum and pro-

thorax concolorous; species clear green in color 18

18. Orifices short, rather broad, not extending more than half way to lateral margins

of metapleura, ending abruptly 17. Nezara

Orifices continued in a long narrowing ruga, extending almost to posterior

lateral angles of mesopleura 16. Acrostemum

1. Genus Peribalus Mulsant et Rey.

Holcostethns Kirk, in part.

Color brown, tip of scutellum and margins of body more or less pale; length 75-9

mm limbolarius Stal.

2. Genus Trichopepla Stal.

Color brown with faint paler markings; coimexivum spotted; body pilose; length

6.5-8 mm semivittata Say.
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3. Genus Chlorochroa Stal.

Pentatoma Auct. in part.

Rhytidolomia Kirk, in part.

Color green, margins of body and tip of scutellum reddish yellow; length 12-14 mm.
uhleri Stal or persimilis Horv.i

4. Genus Rhytidolomia Stal

Penfatoma Auct. in part.

Larger, length 16 mm.; lateral margins of pronotum narrowly reflexed (fig. C) color

dark olive brown, the margins paler senilis Say.

Smaller, length 9.5-11 mm., pronotal margins not reflexed; color dark olive, with

median and lateral pale stripes saucia Say.

5. Genus Mormidea Amyot et Serville.

Color dark brown, pronotum with two transverse pale stripes, lateral margins of

scutellum and edges of connexivum pale; length 6 mm lugens Fab.

6. Genus Solubea Bergroth.

Ochahis Stal.

Color light brown, scutellum and markings of head paler; length 8-10 mm.
pugnax Fab.

7. Genus Euschistus Dallas.

1. Pronotum with a distinct more or less impunctate raised line running trans-

versely between the lateral angles
;
pronotum distinctly wider than the abdo-

men; juga generally somewhat longer than the tylus; color variable, generally

some shade of brown throughout the genus; length about 11 mm.
ictericus Linn.

Pronotum without such a line, proportionately narrower 2

2. Juga distinctly longer than the tylus, apex of head thus emarginate; hemielytra

covering the connexivum; length 12-15 mm.
fissilis Uhl. or euschistoides Voll.

Juga not or very slightly longer than the tylus, apex of head thus rounded or

truncate 3

3. Lateral angles of the ventral abdominal segments concolorous; genital plate of

the male with a dark spot (fig. 7); form somewhat narrowed posteriorly;

length about 13 mm variolarius Pal. Beauv.

Lateral angles of the ventral segments with a black dot; hemiel;ytra generally

not covering the connexivum 4

4. Smaller, length 8-9 mm., form rather flattened; lateral margins of pronotum

pale and somewhat swollen, the closely set marginal punctures forming a

distinct black band politus Uhl.

Larger, length 10 mm. or more; form more convex 5

5. Larger, length 12-15 mm; abdomen without a median ventral row of black spots

servus Say.

Smaller, length 10-12 mm.; abdomen usually with a median ventral row of black

spots more or less developed tristigmus Say.

1 These forms are considered identical by Van Duzee.
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8. Genus Ccenus Dallas.

Color brown, finely dotted with black; length about 8 mm delius Say.

9. Genus Hymenarcys Amyot et Serville.

Lateral margins of pronotum arcuate; larger, length 9 mm.; color dark brown

nervosa Say.

Laterals margins of pronotum straight; smaller, length 7.5 mm.; color about as in

preceding *aequalis Say.i

10. Genus Aelia Fabricus.

Color light brown with longitudinal pale stripes; length 8 mm. . . . *americana Dallas

11. Genus Neottiglossa Kirby.

Color brown with rather faint pale markings; length about 5 mm undata Say.

12. Genus Cosmopepla Stal.

Color black with red markings; length about 5 mm.
lintneriana Kirk, or camifex Fab.

13. Genus Menecles Stal.

Color brown, connexivum spotted; length 13 mm insertus Say.

14. Genus Thyanta Stal.

Scutellum less elongated apically, shorter as a whole (fig. 2) ; form of body shorter

and broader; colors constant, dark green, prothorax narrowly black laterally,

and with a distinct purplish transverse band between the lateral angles; length

about 9 mm calceata Say .2

Scutellum more elongated apically, longer as a whole (fig. 2); general form more

elongated; colors variable, very light to dark green, transverse band of pronotum

more or less distinct; length about 11 mm custator Fab.^

15. Genus Murgantia Stal.

Color black, variegated with red; length 10 mm histrionica Hahn.

16. Genus Acrostemum Fieber.

Nezara Kirk, in part.

Form broadly oval; sides of pronotum arcuate anteriorly; rostrum scarcely

reaching intermediate coxse; color shining clear green; length about 17 mm.
pen(n)sylvanicum (de G.) Pal. Beauv.

Form more elongate; sides of pronotum straight anteriorly; rostrum reaching inter-

mediate coxse; color and size about as in preceding hilare Say.

17. Genus Nezara Amyot et Serville.

Color dull green; length about 16 mm *viridula Linn.

» Asterisk marks species not known to occur in New England. Dagger marks species

which I have not seen.

2 For further details regarding these species and figures of the male genitalia, see Barber:

Jour. N. Y. Ent. Soc. XIX., 1911, p. 9.
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18. Genus Banasa Stal.

1. Posterior lateral angles of abdominal segments acuminate, projecting somewhat;

color brownish; 10 mm sordida Uhl.

Posterior lateral angles obtuse, not very prominent 2

2. Third antennal segment about twice as long as second; head broad anteriorly;

margin of abdomen with conspicuous black dots at the angles of the segments;

color greenish with olivaceous markings; length 7.5-11 mm. . .dinii(di)ata Say.

Third antennal segment but little longer than the second; head narrowed ante-

riorly; margin of abdomen with conspicuous black dots; ventral abdominal

punctures fewer and paler; genital plate of male narrower; colors somewhat

paler; length 9-11 mm calva Say.

19. Genus Dendrocoris Bergroth.

Color brown, with paler areas of variable extent, connexivum spotted; length

6.5-7.5 mm humeralis Uhl.

3. Subfamily ACANTHOSOMATIN^.

Lateral angles of pronotum emarginate; posterior lateral margins depressed; orifices

abruptly curved, short 1- Elasmucha.

Lateral angles entire; posterior lateral margins not depressed; orifices nearly

straight, longer 2. Elasmostethus

1. Genus Elasmucha Stal.

Color yellowish brown, mottled with reddish, variable in shade; length 7-9 mm.
lateralis Say.

2. Genus Elasmostethus Fieber.

1. Antenna; black or dark brown; punctures of pronotum concolorous except along

posterior margin; color pale yellowish with reddish markings; length 10 mm.
*atricomis V. D.

Antennse pale; pronotal punctures dark 2

2. Larger, length 10 mm.; pronotum broader and shorter; color greenish yellow

with reddish markings cniciatus Say.

Smaller, length 8 mm.; pronotum narrower and longer; colors as in preceding

t*cooleyi V. D.

4. Subfamily ASOPIN.E.

Armince Bergr.

Cimicinoe Kirk.

1

.

Anterior femora armed with a spine or prominent tubercle near apex 2

Anterior femora unarmed 3

2. Scutellum large, broad, extending almost or quite to end of abdomen; frena

not over one-third the length of the scutellum 6. Stiretrus

Scutellum moderate in size, attenuated apically; frena extending to middle of

scutellum 1. Perillus.

3. Base of abdomen armed below with a spine or tubercle 4

Base of abdomen unarmed 3. Zicrona



1915] Parshley—Sy.tiema'ir Papers on New England Tlemiptem 177

4. Frena extending beyond middle of scutellum; bucculse slightly elevated, dis-

appearing posteriorly 5

Frena extending to middle of scutellum; buccula? distinctly elevated, not thin-

ning out posteriorly; male with two patches of silken pubescence on the

abdomen below 2. Mineus

5. Larger, length usually over 13 mm.; tylus generally shorter than juga, apex of

head thus emarginate ^- Apateticus

Smaller, length usually less than 13 mm. ; tylus as long as juga, apex of head thus

truncate 5. Podisus

1. Genus Perillus StaK

Perilloides Schouteden.

Anterior femora armed with a low conical tubercle; color entirely black, or black

with red or yellowish markings; length 5-7 mm exaptus Say.

Anterior femora armed with a more or less cylindrical blunt spine ; color brown with

pale yellowish markings; length 8-10 mm circumcinctus Stal.

2. Genus Mineus Stal.

Color bluish black with red markings; length 8 mm strigipes H. S.

3. Genus Zicrona Amyot et Ser\-ille.

Color iridescent greenish blue; length 6 mm caerulea Linn.

4. Genus Apateticus Dallas.

Vaginal plate of the female genitalia triangular (fig. 8) ;
pronotal spines shorter and

less acute; anterior lateral margins of pronotum more distinctly serrulate; color

brown; length 13-18 mm bracteatus Fitch.

Vaginal plate quadrangular (fig. 9) ;
pronotal spines longer and more acute; anterior

lateral margins of pronotum very finely serrulate; color as in the preceding;

length 16-20 mm cynicus Say.

5. Genus Podisus Herrich-Schsffer.

1. Lateral angles of pronotum blunt, projecting but little; membrane without a

dark longitudinal stripe; color mottled brown; length 9-11 mm., placidus Uhl.

Lateral angles distinctly projecting, more or less spine-like; membrane vnth a

dark longitudinal stripe , 2

2. Color usually reddish brown; basal spine of abdomen short, not extending be-

tween hind coxae; lateral angles of pronotum rather blunt 3

Color grayish brown; basal spine of abdomen long, extending between hind

coxae; lateral angles acute; length 10-12.5 mm maculiventris Say.

3. Smaller, length 7-8 mm.; form narrow; second antennal segment one-fourth

longer than the third; color pale reddish brown modestus Dallas.

Larger, length 8-10 mm.; form wider; .second antennal segment one-third longer

than the third; color darker serieventris Uhl.

6. Genus Stiretrus Laporte.

Color very variable, green with white or yellowish markings in New England speci-

mens, blue and red in various combinations in forms from other regions; length

about 9 mm anchorage Fab.
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A GYNANDROMORPHOUS MUTILLID FROM
MONTANA.!

By William M. Mann.

In July, 1912, while collecting in the Elkhorn mountains near

Townsend, Montana, I found a Mutillid which presents a peculiar

type of gynandromorphism. The specimen was taken with

several others of the same species, which Mr. Rohwer has deter-

mined as Dasymutilla euchroa Cockerell. The female of this spe-

cies has the body very thickly covered with long bright red hairs.

The male also has these hairs on the greater part of the thorax

and abdomen, and on the occipital region of the head, but the

sides of the head, the epinotum, and the anterior two-thirds of the

first gastric segment bear only black hairs, which are more sparse

than the red ones and allow the black color of the integument to

show through.

Only two gynandromorphous Mutillids have been recorded.

One of these, Mutilla europcea L. var obscura Nyl, according to

Wheeler (Psyche, Vol. XVII, 1910, p. 89), was divided laterally,

the right side being female, the left male. The other example,

Pseudomethoca canadensis Blake, which Wheeler found at Cole-

brook, Conn., differed in having the sexes of the two sides re-

versed, the female to the left. Both of these were complete,

having well developed wings on the male side and even the legs of

either side characteristic of the respective sex. The specimen

before me is incompletely differentiated. The male side lacks

wings, and all of the legs are typically male. It differs also in

being a crossed or decussated gynandromorph. The head is male

to the right and female to the left, while the thorax and abdomen

are male to the left and female to the right. The body of D.

euchroa is so densely covered with hairs that it is impossible

clearly to make out the thoracic sutures or the sculpture. The

accompanying figures will give an idea of the general outline of the

body from above and the head from the front. The black parts

of the insect are shaded in the figures.

1 Contributions from the Entomological Laboratory of the Bussey Institution, Harvard Uni-

versity, No. 94.
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The right (male) side of the head is much shorter than the left.

The right eye is larger than the other, the antennae long and 13-

jointed and the mandible short, with three teeth toward the apex.

The median ocellus is perfect, though somewhat smaller than in an

ordinary male. There is one lateral ocellus on the male side. On
the female side the head is longer, the antennae are shorter and

12-jointed, the eye small, located a little farther back than the

other, and the mandible is much longer and more slender, with a

fig. 1. Dasymntilla cnchroa CklL, gynandromorph.

single sub-apical tooth. The pilosity of the head is black, except

for spaces on the left of the occiput and front and a few scattered

red hairs on the occiput to the right of the median line (the latter

characteristic of the male). The clypeus, antennae and both man-
dibles are black.

Each side of the thorax is not so evidently distinct from the

other as in the head, because in both sexes occurs the heavy cover-

ing of red hairs. In general shape it is asymmetrical, the epinotum

is more rounded on the left side and is black along the margin.

The petiole is male to the left and female to the right, and is pecul-

iarly twisted. The differences between the sides of the abdomen
are more apparent. The large black spot on the left half of the

first segment is typical of the male. There is a strong constriction
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on this side between the first and second segments. The apical

segment is only shghtly twisted and from above is essentially male

in character, with two well developed stipes. Anteriorly, beneath

and to the right of these, is what is evidently a short, aborted

sting, without any part of its sheath.

The absence of either wings or tegulse on the otherwise gj^nan-

dromorphous thorax, the queer structure of the tip of the gaster

which has both of the male secondary sexual appendages and in

addition an imperfect sting, and the crossed nature of the sides are

very different from the conditions in either of the previously

known examples.
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LIFE HISTORY OF VANDUZEA ARQUATA SAY
(MEMBRACIDyE).i

By W. D. FUNKHOUSER.

Although Vanduzea arquata Say is one of the most widely

distributed of the species of Membracidse in the United States,

its life history has not hitherto been described. The species is

very abundant in the vicinity of Ithaca, N. Y., on locust (Robinia

pseudacacia L.) and the following study has been made during the

summers of the past five years, the data being compiled largely

from field notes made during that time. For three years almost

daily notes were made of the life history of this Membracid in-

cluding date, locality, host, weather and temperature records, and
the insects were observed under natural conditions. Specimens

were reared in the insectary merely to ascertain the lengths of

the various instars, and these laboratory records have been used

only as a check upon the field notes. Vanduzea arquata is by far

the most common Membracid in the Cayuga Lake basin and no
difficulty has been experienced in securing both adults and nymphs
throughout the season.

I am indebted to Professor O. A. Johannsen of the Entomolog-
ical Department of Cornell University for his very helpful sugges-

tions and criticisms in the course of this study, and to Professor

W. M. Wheeler of the Bussey Institution, Harvard University,

for the determination of the ants which are attendant on this

species of Membracid.

Historical.

This insect was described by Say as Memhracis arquata in

1831 (Journ. Acad. Nat. Sci. VI: 302. 12). Fitch recorded it as

'Contribution from the Entomological Laboratory of Cornell University.
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a Carynota in 1851 (Cat. Horn. N. Y., 48. 651) and Walker in the

same year (List Horn. B. M., 144. 2) also placed it in this genus.

Van Duzee mentioned it as Ophiderma arquata in 1890 (Psyche V:

389) in which genus it remained until Goding made it the type of his

new genus Vanduzea in 1894 (Catalogue of Described Membracidse

of North America, 440. 136). The species has been often men-

tioned in literature and Matausch has published an excellent figure

of the last instar in his paper on the last nymphal stages of Mem-
bracidse in 1912 (Bull. Amer. Mus. Nat. Hist. XXXI: PL 32,

Fig. 16). Van Duzee gives its principal range as from Ohio

southward (Bull. Buffalo Soc. Nat. Sci. IX: 103) but it has also

been recorded from most parts of the United States east of the

Rocky Mountains.

General Description.

Vanduzea arquata is one of the smaller of the species of Mem-
bracidse represented in the local fauna. The sexes are quite

distinct in size and color, the females being light chocolate-brown

with yellowish white fascia and nearlj^ six millimeters long while

the males are very dark brown with less extended fascia and much
smaller than the females. The dorsum in the males, also, is

inclined to be depressed behind the middle, while that of the

females is nearly straight in this region. The species may be at

once recognized by the straight, transverse base of the terminal

cell of the fore-wing, the transversely rounded dorsum, the

pubescent pronotum with the characteristic markings (Figs. 9

and 10) and the pvmctured costal area of the fore-wing.

Habits.

Two species of Membracidse, Thelia bimaculata Fab., and

Vanduzea arquata Say. are commonly found upon the locust in

central New York, and of these the latter is more abundant,

although less conspicuous, than the former. Locally they may
be found in surprising numbers throughout the entire summer,

being so numerous, in fact, that it is not unusual to take several

hundred individuals from one host plant in a single hour's collect-

ing. The adults and nymphs are found crowded in the notches of

the twigs, usually in the irregular crevices left by the old bud-

scales of the preceding year, and may be easily located by the
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swarms of attending ants which are always to be noticed where

the membracids are congregated. The adults seem to be decidedly-

gregarious and are seldom found alone. From twenty to thirty

may be seen closely arranged around the base of a twig, their

bodies touching, their heads pointing towards the base of the

branch, and often the nymi:)hs concealed in the crevices of the

bark below them. Here they rest by the hour, motionless, without

change of position, and apparently not even feeding. Unlike most

of the local forms of the family, they prefer the upper, rather than

the lower sides of the branches, and the adults are very seldom

found on the leaves and nev^er on the trunk. They enjoy the sun

and are most numerous on the south sides of the trees; they are

rarely found in shady places, as the open groves, roadsides, and

scattered trees furnish the most favored habitats. Both young

and old trees harbor them, but they always choose the lower

branches, well out towards the ends. Whether this characteristic

location is chosen to fa^'or the attendance of the ants would be

a matter of conjecture; certainly they seem in no way averse to

this symbiosis.

This Membracid is comparatively active, leaving the branch

with a quick "snap" when disturbed and disappearing with a

flight too rapid to be followed by the eye. If care is taken, how-

ever, they may be secured in the fingers, and after a little practice

this proves to be the most satisfactory method of collecting, since

they fly well and will not drop to the ground when the limb is

beaten, and the thorny host does not lend itself to the use of a

net. As in Thelia bimaculata, the migration of this species is slow,

one tree often being loaded with individuals while another in close

proximity is barren. If disturbed, the insects usually return

to the same tree from which they were frightened.

Adidts first appear in this locality about the first week in June.

The earliest record is May 29, 1912, when tln-ee females and

two males were taken. From this date they are common until

late in October, depending on the weather conditions. They have

always been found after the first heavy frost ^ and are sometimes

persisting and surprisingly active after the first few snows. In

1 On September 28, 1913, after a very heavy frost in the Cayuga Lake region, thousands of

these insects were found on the hills east of the lake. The individuals were sluggish, but

several days later, after some warmer weather, seemed as active as in midsummer.
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the latter part of the season the males are more numerous than

the females—counts made in late September 1911 showed an

average of five to one—and this condition has been regularly

observed each year. It is of interest to note that the opposite

is true of Thelia bimaculata, the other species inhabitating the

locust, in which species the males become scarcer in August and

have practically disappeared by the first of October, although the

females persist as do the males of Vandiizea arquata. There is no

evidence to show that adults survive during the winter. Careful

examination has failed to show any trace of their hibernation and

no adults have been observed in the spring previous to the de^'elop-

ment of the nymphs.

Nymphs appear locally about the first of May, the earliest

field record of their presence being April 26, 1914. They are

usually found flattened in the crotch of a twig or axil of a leaf,

generally just above the egg-mass from which they hatched.

The most usual position shows the head pointing toward the angle

in the stem and the body tightly compressed into a crevice in the

bark. Their protective resemblance wliile in this position is

excellent and were it not for the attendant ants, the presence of

the early stages of the nymphs would escape any but the most

careful search. Like most Membracid nymphs which give off an

anal liquid, this liquid is excreted when the nymph is picked up

or disturbed. The immature forms are very sluggish and merely

hold fast to the irregularities of the bark when an attempt is

made to remove them. They seldom move more than a few inches

from the egg-slit until the last instar, at which time they crawl

out to the under-side of a leaflet for the last molt.

Nymphs have been collected in the first and second instars

late in October, and it is probable that many of the last brood

fail to reach maturity in years in which there is early frost or

premature cold weather.

Mating and Oviposition.

Mating begins in the field during the middle of June. The

earliest rec6rded date is June 12, 1911. The pair is usualh^ found

in the mass of individuals in the angles of the branches. They

seem quite restless at this time and are easily disturbed. When
molested they fall to the ground, not. however, becoming detached
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from each other. Copuhition has been timed for ten minutes, but

may average longer. Mating has not been observed generally

throughout the summer, but after the period in June the process

seems to be discontinued, to become very noticeable again about

the middle of August.

There appear to be three rather distinct seasons for egg-laying,

one about the middle of June, one the last of July, and one in

September; during the summer the eggs are laid at the base of the

bud scales of the preceding year, in the fall the eggs are laid in the

buds. These periods, however, are more or less irregular, and

the nymphs do not all mature at equal rate, so that immature

forms of all stages may be found during most of the summer.

The eggs laid during the early summer failed to hatch in the lab-

oratory, probably on account of the unnatural sap conditions to

which the twig was necessarily subjected, so that it could not

be definitely ascertained in the course of this study just what the

exact time was which was required for hatching. Field notes, how-

ever, record eggs laid on July 15 and the first instars observed

on July 29, so that the time is approximately fourteen days. The

eggs laid in the fall winter over, and when twigs containing these

eggs are brought into the laboratory in the spring, the nymphs

emerge shortly after the opening of the bud.

In oviposition the female makes a small, deep puncture and

apparently does not remove the ovipositor during the process,

although a decided movement of the abdomen may be observed.

From three to six eggs are laid in one mass, in a finger-like cluster

(Fig. 2), the bases of the eggs being about .3 mm. apart and the

tips pressed closely together. The average number of eggs in

such a cluster is four. The slit is very small—about 1.5 mm.
long—and soon closes after the ovipositor is withdrawn, leaving

no external evidence of the process. The eggs are about 1.4 mm.
long, white, and club-shaped (Fig. 1), quite large for the size of

the insect. The inner surface of the outer bud scales of the

locust is covered with a deep, felt-like pile of soft hair which

covers and protects the eggs (Fig. 3.) The eggs are laid deep at

the base of the scale and the tips do not project out of the host,

as in the case of the eggs of some of the other members of this

family. 1 One female has been observed to make two such slits,

1 Cf. Hodgkiss, H. E. The Apple and Pear Membracids. Agr. Exp. Sta. Tech. Bull. 17.

Geneva 1910. PI. 3, Fig. 1.
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and sometimes three females have been seen ovipositing at the base

of one stem. The hirge number of individuals of this species

which appears every j^ear is probably not due to the large number
of eggs laid by one female, but to the large number of egg-masses

from different females laid in one host. It is not known how
many eggs may be laid by one individual, since it has not been

found practicable to keep large pieces of the host plant in the

laboratory for any considerable length of time.

Emergence and Development of Nymphs.

Although the first nymphs do not begin to appear in this

locality until early in May, they may be forced in the laboratory

earlier than this. The eggs break open widely at the tips but

the nymphs sometimes delay emergence for several days after the

eggs have begun to open.

Five instars are passed in the process of development. The

first is characterized by the long, fine, hair-like bristles which

extend in three rows down both sides of both the thorax and the

abdomen, and by the white band down the median dorsal line of

the body (Fig. 4). In the second instar (Fig. 5) the lateral

bristles hav^e disappeared and the entire body is hairy while the

dorsal bristles are simple and long on both thorax and abdomen.

The third instar (Fig. 6) shows no dorsal bristles on the thorax

and the abdominal bristles are heavy and branched; the pronotum

has begun to extend itself posteriorly and the lateral margins of

the meso- and metathorax are beginning to form the rudimentary

wing-pads. In the fourth instar (Fig. 7) the pronotum covers the

•dorsal part of the mesonotum and the wing-pads are well developed,

reaching to the second segment of the abdomen. The fifth and

last instar (Fig. 8) presents a greatly developed pronotum which

now covers both the mesonotum and the metanotum, and the wing-

pads are fully formed, reaching to the third abdominal segment.

Thus each instar may be recognized by rather clearly defined

characters of the thorax and abdomen.

The time occupied in this process is subject to considerable

variation and all of the nymphs from one egg-mass do not reach

maturity at the same time, there being sometimes a difference

of as much as two weeks between the maturing of the earliest

and latest individuals. An average laboratory record shows the
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following data for one individual: first instar, 5 days; second, 3

days; third, 3 days; fourth, 4 days; fifth, 6 days; total, 21 days.

Much difficulty was experienced in recording the second and third

molts which were very erratic and often, for some reason, the

second molt could not be discovered at all, the nymphs appearing

to pass over this molt entirely. Although 21 days is thus given

as the average, the period from egg to adult has been known to

last for 33 days, and in the most rapid growth observed, occupied

18 days. A twig in the field, harboring nymphs of the first instar,

was enclosed in netting on July 30, 1913, and the first adults

appeared from this brood on August 16, making a total of 17 days.

Presuraing that the nymphs were two or three days old when

first found, which was very likely the case, this field record con-

forms very well with the average. The averages of a considerable

number of observations gives the following summary as perhaps

the normal:
Days

First instar 5- 8

Second instar 3- 5

Third instar 3-5

Fourth instar 3-6

Fifth instar 5-10

Total 19-34

ECDYSIS.

The first splitting of the integument appears down the median

line of the thorax, and not on the dorsal part of the head as in

most cases which have been observed in the Membracidae. The

skin over the head opens next and then that on the dorsal line of

the abdomen, the latter splitting for practically its whole length.

In the last molt the insect usually creeps out to the under side

of a leaflet and fastens itself securely by the first two pairs of legs.

The last pair of legs is left free and used to a slight extent in

the process. The dorsal part of the thorax emerges first, cjuickly

followed by the head; the legs are then withdrawn rather slowly

and the abdomen pulled out more or less sidewise as the insect

seeks a new foothold beside the old skin. The time consumed in

this process is from five to twelve minutes. The exuviae are

usually perfect and may be found hanging to the underside of the
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leaflet for many days after ecdysis. These old skins are particu-

larly abundant locally during the middle of August.

The newly emerged adults are soft-bodied and yellowish in

appearance and the normal color is not entirely evident nor the

pronotum completely hardened for more than twelve hours after

emergence. The insects fly in ten minutes after the last molt.

Broods.

On account of the overlapping of the stages of nymphal develop-

ment and the consequent prolongation of mating periods after

maturity, no definite number of days can be assigned to the

period from oviposition to the adult stage. The failure to rear

individuals from the eggs laid during the summer, also, has made
it impossible to determine the exact period of incubation for these

eggs, and the estimation of the number of broods can be based only

on observations in the field. Since, however, the first adults

which have hatched from the winter eggs do not appear until

about the first of June and the first nymphs from this generation

are to be found about the first of July, it would appear that the

time required for mating, oviposition, incubation and hatching

is approximately one month. As these nymphs require about

twenty days for development, the total period between generations

of adults would be nearly six weeks. Under favorable seasonable

conditions, then, it may be estimated that there are three broods

during the summer and one from the winter eggs, making four

broods per year. Thus the greatest number of adults would be

expected in early June, the middle of July, the last of August and

the middle of October, and the greatest number of nymphs in early

May, the middle of June, the last of July and the middle of

September. Field observations bear out this theory very well,

although, as has been stated, the variations in periods of develop-

ment make it possible to find nymphs of practically all stages

throughout the summer.

Feeding.

The beak of the Membracid is well fitted for piercing, being

strong and heav^^ and fitted with bristle-like mandibular and

maxillary setae. Both nymphs and adults have little difficulty in

forcing the beak almost as far as the clypeus into the young stems
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and the petioles of the leaves, the parts of the plants on which

they most commonly feed. Feeding may be observed at almost

any hour during the day but the most favored time appears to be

the middle of the afternoon. The fact that their bird enemies are

not usually present during the heat of the day might be advanced

as a reason for the activity of the insects at this time. The
Membracids do not, however, display any great energy in their

feeding movements. They remain in one spot for a long time,

seeming to find an inexhaustible supply of sap at each insertion

of the mouthparts, and they show little disposition to seek new
feeding places. So deeply and firmly is the beak buried in the

tissue of the host, and so absorbed do the insects appear to be

while obtaining food, that often, in collecting, the mouthparts

are broken off and left in the stem when the specimen is captured.

Ecology.

Environmental conditions undoubtedly play an important part

in the life*history of this insect, and it seems very likely that

when sufficient experimental data is available it will be found

that many of the seeming irregularities in the periods of develop-

ment which have been noted, may be explained by the variation

in temperature and moisture to which the eggs and nymphs are

subjected. While no definite facts have been secured experimen-

tally in the course of this study on the relation of this insect to

its environment, several suggestive features have been noted Avhich

bear on this phase of the subject.

The summer of 1913 was the occasion of the worst drought

which has been experienced in this locality for many years.

Vegetation suffered greatly and the Weather Bureau reported that

all recent records were broken for lack of rainfall at the Ithaca

station. It was during this summer that the field records showed
the most variation in the appearance of the broods of Vanduzea
arquata. The early spring of 1914, on the other hand, was marked
by unusual precipitation and during this spring the eggs hatched
earlier than in former years. In the same manner it has been
observed that the nymphs developed more rapidly when the days
were warm than they did during weeks of cold and un-season-

able weather. As might be expected, also, early springs and
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late winters have occasioned correspondingly early appearance and

late persistence of the forms in the field.

Such conditions seem undoubtedly to affect the eggs and the

nymphs, and may very logically be presumed to have an influence

also on the mating, oviposition and general activities of the

adults.

Hosts.

Robinia psetidacacia L. seems to be by far the most favored

if not the only host in this locality. Specimens of Vanduzea

arquata have been collected on willow, oak, elm and wild cherry

in localities where there were no locusts in the immediate vicinity

but as the Membracid under consideration flies well, its appearance

on these trees may have been accidental. No evidences of eggs

or nymphs have ever been found except on the locust, nor have

specimens ever been collected in the grass or weeds or by sweep-

ing, so that is seems evident that the entire life cycle of the insect

is usually spent on this one host. Van Duzee gives the locust as

the dominant host for Ohio and southward (Studies in North

American Membracidse, 103. 1).

It may be of interest to note that, although Robinia viscosa

Vent, and Gleditsia triacanthus L. are well represented in the

local flora, they are never found as habitats for these Membracids.

Enemies.

This species of Membracidse seems to have few natural enemies.

The eggs are not infrequently parasitized but the writer has not

been able to rear the parasites and they have not been determined.

The parasitism does not seem to extend to the nymphs or the

adults and, although a large number of both have been dissected

with a view to ascertaining this fact, no parasitic larvae have

been found. This is rather remarkable in view of the fact that

the local forms of the genera Telamona and Thelia are commonly

parasitized.

Birds feed on the nymphs but not to any great extent. A
chipping sparrow has been watched industriously searching for

the immature forms but neglecting the adults. The latter are

probably sufliciently protected from bird enemies by the hard

pronotum and sharp posterior process. A number of instances of
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spiders capturing the Membracids have been recorded and the

adults are occasionally found in spider webs, although in most

cases the spiders have been seen to capture the Membracid on the

twig and spin the web around the body until the insect was en-

closed in a cocoon-like mass, after which it was carried away. In

these instances the Membracids did not appear to have been

bitten by the spider, at least not to the extent of paralysis, for

the legs could be seen moving and the body struggling after the

encasement in the web. Here, again, the hard pronotum probably

pro^'ed a method of protection. One instance has been noted

of an Asilid {Erax hastardii Macq.) carrying off an adult, and

one instance, also, of a Mantis feeding on a nymph.

Attendance by Ants.

Both nymphs and adults are commonly attended by ants and

this appears to always be the case where the Membracids are

present in large numbers. The ants stroke their charges with

their antennae whereupon the Membracids give off from the anal

tube a liquid that issues in bubbles in a considerable quantity.

The anal tube of Vanduzea arquata is capable of great evagination,

especially in the nymphs in which it is long, black and cylindrical

and usually tipped with a fringe of fine hairs. The so-called

"honey-dew" is eagerly taken from the end of this tube by the ants.

In this species the adults as well as the nymphs are sought, and

the ants seem to be as attentive to one as to the other, but the

adults have not been observed to excrete the liquid to the same

extent as the nymphs. The mutual relationship of the two insects

offers a most interesting field for study and has been observed

in other Membracidse by a number of authors at various times.

The more important references to the subject are by Baer, Belt,

Buckton, Green, Lamborn, Miss Branch and Mrs. Rice.^

• Baer, G. A. Note aur une Membracide mynn6cophile. Ann. Soc. Ent. France, 1903.

LXXII: Bull. 306.

Belt, T. Honey exuding Membracidse attended by ants. Naturalist in Nicaragua. 1874.

Buckton, G. B. Ants and Membracidse. Monograph of the Membracidse. 1903. 262 p.

Green, E. E. Note on the attractive properties of certain larval Hemiptera. Ent. Month.

Mag. Aug. 1900. XXXVII:185p.
Lamborn, W. A. Ants and Membracidse. Trans. London Ent. Soc. 1913 494-498 p.

Poulton, E. B. Suggestions as to the meaning of the shapes and colours of the Membracidse.

In Buckton's Monograph. 273-285 p.

Branch, Hazel E. Morphology and Biology of the Membracidse of Kansas. Kansas Univer-

sity Bull. 1913. VIII: No. 3. 84 p.

Rice, Mrs. M. E. Enlylia sinuata. Insect Life. 1893. V: No. 4. 243-245 p.
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The species of ants which have been found locally attending

Vanduzea arquata have been determined by Professor Wheeler

as follows: Formica obscuriventris Mayr., Formica exsectoides

Forel, Camponotus pennsylvanicus DeGeer, Crematogaster lineolata

Say, Prenolepis imparis Say.

Economic Importance.

Although the immense number of insects, with their attendant

feeding and oviposition, would naturally be supposed to affect

the host, very little damage, as a matter of fact, seems to result

from their existence on the locust. The amount of sap consumed

would of course be practically neghgible and the buds seem in

no way retarded in their development by the presence of the eggs.

The egg-slits are very small and heal very quickly, leaving no

wound, and no trace has been found of fungus or of other insects

in these incisions. A careful comparison of trees in the field

fails to show that those harboring this species of Membracidse

are in any way less sturdy than those on which the insects are

not found. These facts have led to the conclusion that the

economic importance of the insect is hardly to be considered.

Technical Descriptions.

Egg.

Measurements: Length 1.4 mm.; maximum width .3 mm.
Smooth, without sculpturing; white; club-shaped; neck gradually acute, very

slightly grooved; micropyle oval, opening tangential to longitudinal axis; base

smooth, rounded; chorion white translucent; cap small, subcylindrical.

First Instar.

Measurements: Length 1.2 mm.; maximum width .25 mm.
Very light grayish-brown with top of head and line down median dorsum white;

six longitudinal rows of long, white bristly hairs, two rows down dorsum and two

rows on each side; abdomen upraised; entire body noticeably long in proportion

to its width.

Head broad, gray-brown in front, white and produced above, covered with white

bristly hairs, top of head bidentate; eyes reddish; ocelli not \asible; antennre scarcely

visible; clypeus set o£E by distinct white suture. Thorax brown with broad, white,

median dorsal band; segments distinct and subequal; each segment with a stiff,

white bristly hair on each side dorsal line and two lateral bristles on each side,

one below the other. Abdomen brown on lateral areas, white on dorsal line, under

surface white; eight distinct segments each armed with a pair of long bristles above

and two single bristles on each side; first abdominal segment short, eighth long,

others equal in length; anal tube long, dark colored, evaginated; tip of abdomen
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distinctly upraised. Legs uniform gray, very hairy; tarsi ferruginous. From a

nymph killed and described immediately on its emergence from the egg.

During this instar the nymph increases in length about .6 mm., and gradually

becomes darker in color.

Second Instar.

Measurements: Length 2-2.5 mm.; maximum width .5-.8 mm.
Dark brown, lighter on dorsum, top of head white; median dorsal line distinct,

a row of bristles down each side of median dorsal line; abdomen broad, tip upraised;

sides of tjiorax and abdomen hairy, hairs not in rows.

Head broad, dark brown except dorsal apex which is white; produced above,

dorsal apex in two tubercles; very faintly pubescent; eyes reddish, borders white;

ocelli small, white; antennae very small; clypeus long, distinct; beak extending to a

point half way between hind coxae and tip of abdomen, mandibular and maxillary

setae capable of extension as far as tip of abdomen. Thorax brown, lighter above;

each segment with one pair of strong dorsal bristles and many lateral hairs; pro-

thorax longer than meso or metathorax and provided with a pair of strong hairs

anterior to bristles; meso- and metathorax subequal. Abdomen reddish-brown,

dorsal region lighter, underside red, last segment and anal tube very dark brown;

each segment with a pair of dorsal bristles and many short, stiff, lateral hairs

irregularly arranged; last segment twice as long as the one before it and bearing

two pair of dorsal bristles. Legs mottled brown above, almost white below, not

hairy; tibiae with brown patches above; tarsi yellow-white; claws ferruginous.

Third Instar.

Measurements: Length 2.5-3.5 mm.; maximum width 1-1.3 mm.
Red-brown; frontal tubercles of head very small; pronotum prolonged posteriorly

into a point partly covering mesonotum; rudimentary wing-pads distinguishable;

head and thorax densely pilose, abdomen sparsely pilose; no dorsal spines on thorax,

those on abdomen short.

Head broad, slightly produced forward, hairy; frontal tubercles almost obsolete;

eyes prominent, red-brown; ocelli white, not prominent; clypeus long and triangular,

faintly pimctate and sparingly pubescent, suture at base very distinct; antennae

prominent. Thorax broader than abdomen, brown with scattered white punctures

densely pilose; pronotum well developed posteriorly, covering one-half of meso-

notum; meso and metathorax subequal, lateral margins produced to form first,

evidences of wing-pads; no median dorsal bristles on thorax. Abdomen with eight

distinct segments besides anal tube; each segment except the last bearing a pair of

short heavy dorsal spines, each spine ending in a fine, hair-like bristle; last abdom-
inal segment darker in color and densely pilose; anal tube thick, heavy, often greatly

distended; under side of abdomen reddish-white. Legs very light mottled brown,

white below; tibiae and tarsi somewhat hairy; claws strong, ferruginous.

Fourth Instar.

Measurements: Length 3-4.5 mm.; maximum width 1.2-1.6 mm.
Light ferruginous brown; head large; pronotum entirely covering mesonotum;

wing-pads of first and second pairs of wings reaching equidistant posteriorly and
covering half of first abdominal segment at lateral margin.
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Head prone; frontal tuberosities scarcely visible; densely pubescent; eyes prom-

inent, reddish-brown; ocelli small, white; antennae prominent, short and heavy,

ending in a fine bristle; beak reaching to third abdominal segment. Thorax brown,

pubescent; pronotum greatly developed, covering mesonotum above; wing-pads

of both segments well developed, their tips extending equally far posteriorly. Abdo-

men light brown, posterior margins of segments darker; sparingly pubescent; each

segment except the last armed with a pair of three branched spines above and a

transverse irregular growth of hairs around middle. Undersurface of body pinkish-

white with patches of brown at lateral margins of abdominal segments below.

Legs light mottled brown externally, white below; femora, tibiae and tarsi hairy;

claws strong and ferruginous.

Fifth Instar.

Measurements: Length 4.5-5.5 mm.; maximum width 1.8-2.2 mm.
Large, robust, light ferruginous marked with gray, pronotum covering both

meso and metanotum above; abdomen with six pairs of heavy branched spines

extending down dorsal line; entire body finely pubescent.

I Head twnce as broad as long, head with eyes wider than the thorax behind it;

cljTjeus slightly protruding forward; beak reaching hind coxae; antennae prominent,

three jointed; eyes large, red with white borders, curved round the anterior shoulders

of the prothorax; ocelli small, white; dark spot on front above each ocellus. Pro-

thorax well developed, light brown with gray patches, hairy. Pronotum greatly

extended posteriorly, covering dorsal surfaces of both mesothorax and metathorax

Wing-pads fully developed, extending to third abdominal segment. Abdomen

light ferruginous brown with darker fascia around the middle of each segment;

armed with six pairs of heavy, many-branched spines above; last abdominal

segment robust and densely pubescent; anal tube straight and black with fringe of

fine hairs at tip; underside of abdomen white with reddish lines margining the

jsegments. Legs light mottled brown, hairy; claws heavy, fuscous.

Adult Female.

Measurements: Length, including tegmina, 5.7 mm.; width between humeral

angles 2.6 mm.
Light chocolate brown with deep brown and yellow-white markings; pubescent;

punctate; without pronotal horn; dorsum regularly rounded, sharp at posterior

apex; tegmina hyaline, cloudy at base and near middle, extending beyond the poster-

ior process, costal area punctate, terminal cell with straight transverse base; legs

and undersurface of body uniform luteus.

Head wider than long, yellow brown, slightly punctate and sparingly pubescent;

eyes prominent, dark brown; ocelli pearly white, equidistant from each other and

from the eyes and situated on a line drawn through center of eyes; antennae short,

three-jointed, the last segment fine and hairlike; clypeus extending slightly below

marginal line of lorae when \aewed from the front, sparingly pilose; beak reaching

hind coxae. Pronotum finely punctate, pubescent, gradually rounded above the

head; humeral angles rounded, not prominent, extending beyond the eyes to a distance

equal to the width of the latter; faint percurrent, median carina; posterior process

strong, acute, sharp at tip, extending as far as the terminal cell of the tegmina.

Color of pronotum yellowish-brown with markings of dark brown and white. Irreg-
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iilar brown spots on front of pronotum over the eyes; diagonal light band extending

on each side from apex of metopidium to lateral margin, this band having a dark

brown posterior border; broad transverse light band just before posterior apex,

this band bordered before and behind with dark brown. Tegmina subhyaline,

extending beyond the apex of the posterior process of the pronotum; basal area

fuscous and punctate; costal cell punctate for almost its entire length; fuscous

cloud in middle of tegmina continuing the dark pattern of the pronotum above.

Underside of abdomen orange yellow; sheath of ovipositor yellow. Pectoral

regions and legs uniform yellow. Femora pubescent; tibiae pubescent and armed

with very small, black-tipped spines; tarsi fuscous; claws ferruginous.

Adult Male.

Measurements: Length 4.6 mm.; width 2.3 mm.
Smaller and darker than the female and having the dorsal line slightly depressed

just behind middle as seen from the lateral aspect. Color deep brown, almost black;

fascia narrow but conspicuous on account of the dark color around them. Teg-

mina with veins very heavy and black. Undersurface of abdomen dark brown,

segments margined with white. Legs uniform dark brown; femora smooth; tibiae

with yellowish pubescence; tarsi and claws fuscous.
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EXPLANATION OF PLATE.

Fig. 1. Egg.

1. 2. Egg-mass.

3. Longitudinal section of stem showing position of egg at base of old bud

scale.

4. First instar.

5. Second instar.

6. Third instar.

7. Fourth instar.

8. Fifth instar.

9. Adult female.

10. Adxilt male.

NOTE ON THE SPECIES OF THE GENUS ACROCERA.

By Charles W. Johnson,

Boston Society of National History, Boston, Mass.

Most of the species of this genus have remained practically

unknown since they were described. This is undoubtedly due to

poor description on the one hand and to the scarcity of material

on the other. Since obtaining my first specimen in 1895, only

seventeen additional specimens have come under my observation,

representing perhaps seven species. The variable and vestigial

character of the venation offers an attractive field for study if only

sufficient material could be obtained. The species, so far as known,

parasitize the ground spiders of the genera Lycosa and Amauro-

bius, and no doubt a number could be obtained by raising the

various species of spiders of these genera. The late Dr. T. H.

Montgomery in conducting some studies on the Lycosids, bred a

number of Acrocera Jasciata, and I remember he said that he could

detect those which w^ere parasitized, long before there was any

other indication, by their weaker and more poorly constructed

webs, the parasite evidently affecting the functions of the spinneret.

The brief Latin descriptions by Westwood (Trans. Ent. Soc,

London, V, 91, 1848), are very trying, and the positive identifica-

tion of some of his species seems almost impossible with so little

material, especially from the southern states—three of his species

being described from Georgia. I can therefore present only the

following provisional table and notes, trusting that they may lead

to a further study of this interesting genus:
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Table of Species.

Dorsum of the thorax marked with yellow 2

Dorsmu of the thorax entirely black 3

2. Thorax with two elongated spots or stripes (Wash.) liturata Will.

Thorax with two cuneiform markings (N. Y., N. H.) subfasciata Westw.

3. Venation typical (N. Y., Mass., Me.) bulla Westw.

Venation not typical 4*

4. Second longitudinal vein wanting 5

Second longitudinal vein rudimentary, present only at the apex (D. C,

Pa., Que., Mass.) bimaculata Loew

5. Third longitudinal vein branched and the anterior cross vein present 6

Third longitudinal vein with the branch and the anterior cross vein obso-

lete or wanting 7

6. Abdomen with a complete uninterrupted fascia on all the segments (Ga.,

Pa., 111., Mass.) fasciata Wied.

Abdomen with irregular maculation on the third and fourth segments (Ga.,

Conn., Vt., N. H.) nigrina Westw.

Abdomen yellow, except at the very base; veins extremely light (Wis., Me.)

obsoleta V. d. Wulp

7. Abdomen black, wings fuscous at the base (Ga.) fumipennis Westw.

Abdomen yellow, base of the segments black; wings hyaline (Ga., Md., Pa.,

Wis.) iinguictilata Westw.

Acrocera subfasciata Westwood. Figure 1.

A specimen collected by J. C. Bridwell at Pelliam, N. H., Sep-

tember 8, 1905, agrees well with Westwood's description, except

that the yellow cuneiform markings on each side of the anterior

part of the thorax extend in two very narrow subdorsal lines to the

base of the scutellum, a likely variation, apparently resembhng A.

liturata Will., which may prove to be an extreme variation. The

abdomen is mellow with dorsal and lateral spots of black, those on

the second segment narrowly connected with those on the sides.

Venation typical. As Westwood lays considerable stress on oliso-

lete veins and Williston does not mention the venation oi A.liiurata,

I take it for granted that both are typical in this respect.

Acrocera bulla Westwood.

Again I take it for granted that Westwood's species has typical

venation. A specimen collected at Bailey's Island, Me., August

20, 1915, by Dr. G. M. Allen agrees well with the description.

The specimen referred to has very light yellow markings, those

on the second segment consisting of two widely separated

triangular spots on the posterior margin; the third segment
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similarly marked, except that the spots are quadrate and
very narrowly separated at the posterior margin; fourth seg-

ment largely yellow, with a dorsal triangle and small triangles

at the anterior angles, black; venter black, wath narrow white

posterior margins on all the segments. Legs a very light

yellow, last joint of the tarsi and the claw black, halteres yellow.

Length, 4.5 mm.

Fig.l
Fig. 2

Fig. 3 Fig. 4

A second specimen collected by Stanley W. Bromley, at South-

bridge, Mass., has dark yellow markings, the two ^vddely separated

spots on the second segment are quadrate, those on the third

triangular and narrowly connected, and those on the fourth quad-

rate and also narrowly connected at the posterior margin. The
wings and squamae are a slightly darker hyaline than the Maine
specimen. It is also more robust but measures about the same
in length owing to a slight contraction of the abdomen.

A third specimen in the Museum of Comparative Zoologj^ from

Maine (Osten Sacken), has the markings on the abdomen reduced

in size, those on the second segment consisting of two small spots,

while those on the third are somewhat larger and widely separated.

Acrocera bimaciilata Loew. Figure 2.

This species is most readily recognized by its rudimentary second

longitudinal vein, as the markings on the abdomen are somewhat

variable. A specimen from Levis Co., Quebec (G. Chagnon),

agrees with the type in having two large maculations on the

posterior margin of the fourth segment. A specimen collected by
Mr. C. A. Voelker at Clifton, Delaware Co., Pa., has two additional
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small spots on the posterior margin of the third segment. A third

specimen, collected by Stanley W. Bromley at Southbridge, Mass.,

June 25, 1915, represents a small male, with only a margin of yel-

low at the posterior angle of the fourth segment. The wings are

light hyaline. Length, 4 to 6 mm.

Acrocera fasciata Wiedemann. Figure 3.

This is the best known species. It has been bred from Lycos

ocreata Hentz {L. stonei Montg.) near Philadelphia, Pa., by Dr. T.

H. Montgomery (Psyche, XI, 17, 1904) and by Mr. J. H. Emerton
from Amaurbius sylvestris at Waltham (Psyche, V. 404, 1890).

A specimen collected by Mr. C. A. Frost at Framingham, June 9,

1915, represents a small male, 3 mm. in length. The scutellum

is black except the apex, and the wings are a clear not a brownish

hj'aline. The uninterrupted bands on all of the segments readily

distinguish the species. The female measures 5 mm. and has the

scutellum entirely yellow. The wing figured shows an adventi-

tous cross vein between the forks of the third vein, present on the

left wing of one specimen,

Acrocera nigrina Westwood.

I am referring to this species four specimens which show some

variation in the abdominal markings but no more than would

probably exist in a large series. One has two large spots on the

third segment, very narrowly connected on the posterior margin.

The other three have small irregular spots. In all of the specimens

the fourth segment is largely light yellow. Legs yellow, femora

and tibiae obscurely brown on the middle third; squamse margined

with brown; wings pale brown, the second longitudinal vein want-

ing, a character probablj^ overlooked by Westwood. The speci-

mens measure from 4 to 5 mm.
These four examples are from the following localities: Darien,

Conn., June 12, and Bennington, Vt., June 18, 1915 (C. W. John-

son); Shirley Hill, N. H., June 17, 1911 (F. W. Grigg); Quebec

(Provancher) Museum of Comparative Zoology. The latter has

the usual abdominal markings, but the second longitudinal vein

is indicated by a short stub at the base and by two short, inter-

rupted dashes on one wing and one on the other midway between

the base and where the apex should be. The entire absence of
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yellow markings on the second segment would indicate that it

belongs here rather than to A. bulla, while the great amount of

yellow on both the third and fourth segments bars it from A.

himaculata. This characteristic suggests, however, that bulla,

bimaculata and nigrina may possibly represent extreme variations

of one species, but much more material would be necessary to

prove this.

Acrocera obsoleta Van der Wulp.

A. obsoleta V. d. Wulp. Tijdschr. v. Ent., II, 2nd. ser., p. 139 pi. 3. f. 17, 1867.

A specimen which I am referring to this species was taken by

Mr. A. P. Morse at Orona, Me., August 5, 1915. The abdomen is

bright yellow except for a narrow basal margin, a dorsal triangle at

the base of the third segment, and a small anal spot of black ; venter

yellow, segment with narrow, whitish, posterior margins and lateral

spots of black. Wings whitish hyaline, with very pale veins, giving

them an obsolete appearance. Length, 5.5.

Van der Wulp in figuring the wing indicates all but the auxil-

iary and first longitudinal veins by dotted lines; "alarum nervis,

praeter nervos longitudinales duos priores obsoletissimis; furca in

apice petiolo breviori," would, however, indicate that they were

present and all are shown except the second longitudinal vein.

The branch of the third longitudinal vein and anterior cross vein

are the first to disappear as in the case of A. unguiculata.

Acrocera iingmculata Westwood. Figure 4.

I am referring to this species two specimens which have two

important characters in common, i. e., the branch of the third vein

and the anterior cross vein are wanting. The smaller specimen

which was taken at Fort W^ashington, Md., May 26, 1895, measures

3 mm. in length. The third segment has a large, yellow, transverse

spot on the posterior half, not reaching the lateral margins; the

fourth segment is yellow except for a narrow anterior margin.

Wings whitish hyaline. The larger specimen measuring 5 mm.,

was collected at Leliigh Gap, Pa., July 10, 1897 (H. L. Viereck).

The yellow on the abdomen covers all of the fourth, all but a nar-

row anterior margin on the third, and the posterior dorsal fourth,

of the second segment. The wings are brownish hyaline. The

abdominal markings agree fairly well with Westwood's description
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and "alarum venis fere ohsoletis" would certainly apply to the

venation. Another feature common to both specimens is the

entirely light yellow tarsi, only the claws being black. All of the

other species have the terminal joint blackish.

Acrocera fumipennis Westwood.

This may prove to be only a dark form of the preceding species.

The entire absence of yellow markings in the description and the

statement that the base of the wings is smoky brown, cannot how-

ever applj^ to those I have seen with obsolete venation.

A NEW BOG-INHABITING VARIETY OF FORMICA
FUSCA L.

By William Morton Wheeler.

Several entomologists have recently called attention to the ants

inhabiting peat-bogs in Northern Europe. Nylander, as long ago

as 1846, described a peculiar, shining black Formica as F. picea

from Sphagnum bogs in Finland^ and this species has since been

collected in Germany, Denmark, England, Russia and Siberia but

has been usually referred to F. gagates Latreille, a form described

from France. Emery ^ first definitely recognized the two forms as

distinct, though he regarded both as subspecies of fiisca. He
gave the distribution of gagates as Southern Europe and Asia

Minor and that of picea as Northern Europe and Asia as far as

China, whence it had been recorded by Forel under the name of

filchneri. Forel has since described a ^'ar. formosoe of picea from

the Island of Formosa.^

In 1913 Donisthorpe found picea in England nesting in Sphag-

num,'' in 1914 Adlerz found it in the same situations in Sweden,^

and during the same year and 1915 Bonner published two inter-

1 Adnotationes in Monographiam Formicarum Borealium Europae, Act. Soc. Sc. Fenincae, 2,

1846, pp. 875-994 and Additamentum Adnotationum in Monogr. Form. Bor. Eur. Ibid., pp,

10^8-1062.

2 Beitrag3 zur Monograpliie dgr Formiciden des palaarktischen Faunengebietea, VII, Deutsch

Ent. Zeitschr. 1909, pp. 179-204, 16 6gs.

3 H. Sauter's Formosa-Ausbeute: Formicidaj IT. Arch. f. Naturg. 79, 1913, pp. 183-202.

* Myrmecophilous Notes for 1912. Ent Record 25, 1913, pp. 61-68, 89-97.

6 Formica fusca picea Nyl. en Torfmos.aarnas Myra. Ark. f. Zool. 8, 1914 p. 1.
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esting papers on the habits of jpicea as observed in the Sphagnum
bogs near Copenhagen.^ He describes in detail its small mound
nests in the clumps of wet Sphagnum and shows how it hibernates

in these nests, which are frozen solid during the winter months.

Bonner's observations induced Forel to search for F. picea in some

peat-bogs near Yvorne, Switzerland, a country from which the

ant had not been recorded. He succeeded in finding it, and from

a study of his specimens concluded that it is to be regarded as a

distinct species.^

The wide distribution of picea in boreal Eurasia led me to hope

that I might find it or a closely related form in the peat-bogs of

New England. I therefore gladly accepted the invitation of Prof.

R. T. Fisher, director of the Harvard Forest, to explore with him

a large peat-bog at Petersham, Mass. This bog is at an altitude

of over 700 feet! Its flora has a pronounced boreal facies as shown

by the following lists of plants which were abundant in such

portions of it as we could conveniently enter: Picea mariana and

canadensis, Larix laricina, Chamceoda'phne calyculata, Kalmia

angustifolia and 'polifolia, Ledum granlandicum, Rhododendron

canadense and Oxycoccos oxycoccos. I did not find picea in this bog

but instead a variety of fiisca L., evidently distinct, of which I

had received specimens from Sphagnum bogs in other localities.

I had erroneously included this form in F.fusca var. gelida Wheeler

in my recent "Revision of the Genus Formica (Linne) Mayr."'

Only one small colony of the ant was found and this was nesting

under a log in damp, peaty soil. On again examining my series

of gelida, I find that all the specimens cited from Eastern North

America, /'. e., from Labrador, Quebec, Ne^^foundland, Ontario

and Nova Scotia, and a few specimens mostly taken in Sphagnum
bogs in New Hampshire, Maine, Michigan and New York and

partly referred to F. f^isca var snha-nescens Emery, belong to this

distinct unpublished variety which differs from the true var.

gelida in the pubescence and sculpture of the gaster and the color

and sculpture of the thorax. I have seen only worker and female

specimens answering to the following description:

• Formica fusca picea eine Moorameise. Biol. Centralbl. 34, 1915, pp. 59-76, 6 figs, and Die

Ueberwinterung von Formica picea und andere biologische Beobachtungen. Ihid. 35, 191 5,

pp. 65-77, 1 pi.

2 Deux Nouveautfis Mjrm^cologiques, September 1, 1914, 1 p. (author's publication).

3 Bull. Mus. Comp. Zool. 53, 1913, pp. 379-565, 10 maps.



1915] Wheeler—^1 New Boy-Inhabiling Varietii of Formica Fusca L. 205

Formica fusca L. var. algida var. nov.

Worker. Length 3.5-5.5 mm.
Head not longer than broad, except in the smallest individuals, slightly narrowed

in front, with rather convex sides. Epinotum distinctly and often sharply angu-

late in profile. Petiole convex in front, flattened behind, with transverse, feebly

rounded, entire border, precisely as in the vars. neorufibarbis and gelida. Upper

surface of head and thorax much more opaque and more coarsely shagreened than in

these varieties. Frontal area shining. Gaster much more shining than in the

varieties mentioned, though sharply shagreened, its hairs short, blunt and sparse,

its pubescence much sparser and distinctly longer and coarser, except on the anter-

ior portion of the first gastric segment, where it is very fine and dense as in gelida

and neorufibarbis. Pubescence on head, especially on its sides, long and dilute.

Color variable; dark reddish brown; cheeks, mandibles and clypeus paler; gaster

and posterodorsal portions of head and in many specimens also the thorax

and petiole, black. Thorax, however, usually paler than the head and in many
Newfoundland specimens pale brownish red, as in neorufibarbis, but with a dark

cloud on the pro- and mesonotum as in gelida. In these specimens the pale color

extends also to the petiole and base of the first gastric segment. Other specimens

have the thorax dark brown, with paler and more reddish sutures. Legs reddish

brown, usually with the coxse, femora and tibi* dark brown or blackish, except at

the articulations. Antennae reddish brown, funiculi infuscated, except at the base.

Female. Length 6..5-G.8 mm.
Resembling the worker in pilosity and pubescence, except that the latter on the

gaster is even more dilute and longer and the surface of this region is more delicately

shagreened and more shining. The petiole is broader and more compressed antero-

posteriorly, with more acute border, which is entire and often slightly produced

upward in the middle. The color is similar to that of the lightest workers, the

thorax, petiole, legs and anterior and ventral portions of the first gastric segment

being clear brownish red. Pronotum with brownish anterior and posterior borders,

pleurae more or less clouded with brown; mesonotum with three more or less sharply

defined, longitudinal dark brown or blackish Ijlotches; metanotum and posterior

border of scutellum more or less infuscated. Wings colorless, with brown veins and

apterostigma.

Maine: Kittery Point, in Sphagnum bog (R. Thaxter), type

locality.

New Hampshire: Lafayette, 4,000 feet in Sphagnum bog (J. H.

Emerton); Mt. Washington, 3,840 feet (W. Reiff).

Massachusetts: Petersham, in Sphagnum bog (Wheeler).

New York: Bedford, nesting in dead leaf of Sarracenia, in

Sphagnum bog (Wheeler).

Michigan: Porcupine Mountains and Isle Royale (O. McCreary).

Ontario: Kenora (J. C. Bradley).

Quebec: Saguenay R. (Geo. Engelhardt); Anticosti I., Mingan
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I. and Neapisca I. (Saml. Henshaw); East Maine R. (A. Skinner).

Nova Scotia: Digby (J. Russell).

Newfoundland: Bay of Islands (L. P. Gratacop.), Spruce Brook,

Port Saunders, Port au Croix (Amer. Mus, Nat. ITist.); Seldome

Come Bay, Fogo I. (O. Bryant).

Labrador: Square I. (A. S. Packard); St. Lewis Inlet.

The varieties neorvfiharhis, gelicla and algida are all very closely

related boreal fusca forms, the first, as I have noticed during the

past summer, common in the Sierra Nevada Mountains, Selkirks

and the Canadian Rockies at elevations between 4,000 and 5,000

feet, the second ranging from Alaska to higher elevations in the

Sierra Nevada and Rocky Mountains of Colorado and New Mexico,

and the last peculiar to boreal eastern North America, where it

occurs at low elevations from Labrador to New York and as far

west as Western Ontario, but, so far as know n, only in peat bogs

within the United States.

Besides F. fusca var. algida there are several species of ants that

nest frequently or by preference in the cold bogs of the Northern

States and British America. The most frequently met with in

such situations are, according to my observations, the follow^ing:

Myrmica brevinodis Emery vars. canadensis Wheeler, and sulci-

nodoides Emery, Myrmica scabrinodis Nyl. var. detritinodis Emery
and subsp. schencH Emery var. emeryi Forel, Leptothorax (Mycho-

thorax) emersoni Wheeler and its subsp. glacialis Wheeler, Crema-

togaster lineolata Say and its subsp. pilosa Pergande, Dolichoderus

{Hypoclinea) taschenbergi Mayr var. aterrimus Wheeler, Lasius

niger L. vars. sitkaensis Pergande and neoniger Emery, Lasius

{Chthonolasius) umbratus Nyl. subsp. minutus Emery, Formica

fusca L. (typical), Formica cinerea Mayr vars. neocinerea Wheeler

and altipetens Wheeler, Camponotus herculeanus L. var. ivhymperi

Forel and subsp. ligniperda Latr. var. novehoracensis Fitch. In

the bog at Petersham, Mass., a worker major of Camponofus whym-

peri w^as found in the liquid contents of a pitcher plant leaf (Sar-

raceyiia purpurea) . It is probable that this list will be considerably

increased by further attention to the ants inhabiting our northern

peat-bogs.
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REMARKS ON COLLECTING AT LIGHT, WITH A LIST

OF THE COLEOPTERA TAKEN.

By C. a. Frost,

Framingham, Mass.

After I had settled in South Framingham, it was not long before

I discovered that I had selected a favorable room for my "bug-

den," since moths and other insects soon began to visit me by way
of the windows while at work on my collection during the summer
evenings.

The house is so situated that from my room, an attic one on the

third floor, one looks out over gardens, yards, and shade trees,

toward the west. It was formerly shaded by several European

spruces and a large elm, but one of the spruces is almost dead and

the elm has been cut down at the recjuest of a "back-to-the-soil"

enthusiast whose crop of weeds has probably furnished me with

some fine micro-lepidoptera. The afternoon sun beats in the two

windows and, in spite of the closed blinds, renders the room unin-

habitable to anyone but a "bug-catching crank" long after the

sun has set. The insinuations in regard to my mental condition

become more emphatic as the summer progresses and the heat

drives the rest of the household to the j)iazza, while I insist on

retiring to my room for the evening collecting. The heat caused

me much trouble with my point mounting so that I discontinued

the use of shellac for some time and adopted an English cement

which sets very quickly and does not soften. I have since con-

cluded that it was a poor quality of shellac which softened with

the heat and allowed the insects to drop off or twist about. When
I returned from a vacation trip to Colorado after the extremely

hot period of July, 1911, to find my new boxes stuck together and

a penholder more than half buried in a cake of paraffine on my
table—I was mighty glad I went. Dozens of my shellac-mounted

specimens have had to be remounted as a result of that summer's

heat.

The town has grown very rapidly since I came here in 1901< and

is now an embryo city with houses springing up on every vacant

lot, so that I suspect a falling off in the number of specimens that
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come to my light. I have used an ordinary kerosene lamp with a

reflector, sometimes turned to throw the light out of the window,

but more often to reflect onto my work; and the insects seem to

come in just as readily. I have also tried setting the lamp on a

chair before the window with a sheet of glazed paper hanging over

the back behind the lamp, with some success. Nothing comes to

light on moonlight evenings and a dark, muggy night is, of course,

the best. I have taken many Lepidoptera during a pouring rain.

The most abundant species of moths belong to the genera

Leiicania, Hadena, Mamestra, Feltia, and Cramhus. Certain Geo-

metridse, as Xanthorhoea fernigata, Gypsochroa designata, and

Hydriomena imdtiferata, have been common in the past but they

have almost disappeared during the last few years.

It is a matter of much regret that I have not kept a complete

record of the many species of Lepidoptera taken on the table and

the walls of my room. Many of the species immediately hide

behind the boxes and in obscure nooks and appear next morning

on the screens or between the curtain and the glass of the windows.

Others are never seen until picked up dead on the floor. Nearly

all the specimens fly about the light for a time and then, especially

the micros, settle down on the table or fly to the ceiling to remain

until disturbed. A favorite resting place for the species of Hadena

and Leiicania is the dark varnished door to the hall, perhaps on

account of the draft through the crack next the jamb.

For some time I used to identify the moths as they came in,

and then paper at once or reserve for mounting the next morning,

but one evening a robust Hadena entered an open double box of

Lepidoptera and quietly remained there until the box was shut up

and replaced on the shelf. Some days later on opening the box I

found that its work had sufliciently identified it as devastatrix.

I have generally collected from dark to midnight but have re-

mained as late as 2 a. m. on especially favorable nights. The

specimens come intermittently—in bunches best expresses it

—

and sometimes a dozen specimens will be bumping about the room,

then hardly one for half an hour or so. On some evenings the

ceilings will be dotted with hundreds of minute Diptera and Hem-
iptera, and yet it is seldom that a mosquito finds its way in. I

once counted 94 specimens of small Diptera stuck on a quadrant of

the base of the lamp, a total of 376 for the whole base. I thought

it a hopeless task to count those on the table.
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Liite in the summer a species of lace-winged fly (Chrysopa)

becomes common and I was once surprised to receive a sharp bite

on the arm from one of these deUcate insects.

The largest insects that have come in were Telca polyphenms

and Prionus pocularis.

The list of Coleoptera is very small compared with the species

of Lepidoptera that have been taken, but it may be of interest to

record them for many of the species (as Macrohasis torsa and

Liopus alpha) must have flown at least a mile from their breeding

places into the thickly settled part of the town.

List of Coleoptera Taken at Light.

Bembidium rariegahim Say, July 28, 1913. Amara apricarius

Payk., August 23, 1910. Platynus Sp? (near moereyis Dej.), June

29, 1913. Platynus aeruginosus Dej., May 27, 1908. Lehia

atriventris Say, May 28 and June 19, 1908. Lehia viridipennis

Dej. June 19, 1908. Lehia ornata Say, July 4, 1909. Lehia

scapidaris Dej., September 4, 1910. Pinacodera platicollis Say,

October 1, 1910. Chlaenius pennsylvanicus Say, May 24, 1908.

Chlaenius tricolor Dej., May 24, 1908. Harpalus pennsijlvanicus

DeG., June 28, 1908; August 13, 1912. Harpalus erythropns Dej.,

July 24, 1911. Stenolopkus ochropezits Say, May 24 and 27,

1908; May 16, 1909; July 1 and August 4, 1910; July 31, 1911;

April 21, 1912; July 28, 1913. Agonoderus pallipes Fab., July 1,

1907; July 2 and 28, 1913, and many others not recorded. Agono-

derus lineola Fab., May 24, 1908; July 18, 1909. Anisodadylus

terminatus Say, July 28, 1913. Anisodadylus sericeus Harr.,

May 27, 1908.

Hydrocharis ohtusatus Say, July 29, 1913. Philhydrus ochraceus

Mels., July 28, 1913,

Necrophorus americamis Oliv., May 31, 1908. Xecrophoriis

orhicollis Say, October 4, 1910. Agathidium oniscoides Beauv.,

May 27, 1908.

Oxyielus sculptilis Grav., May 24, 1908. Acylomus ergoti

Casey, June 8, 1908. Hippodamia IS-pundata L., August 23,

1912. Adalia bipundata L., July 7, 1908. Henoticus serratus

Gyll., August 8, 1913. Lathropus verndlis Lee, July 4, 1908.

Litargus sexpundatus Say, July 26, 1912. Typhcra fumata L.,

May 28, 1908; July 31, 1911; August 21, 1912 (two specimens).
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CryptarcJia ampla Er., June 23, 1904. Melanupthalmus obtusa

Lee, April 5, 1910; September 8, 1911. Melanopthahmis distin-

guenda Com., May 29 and July 4, 1908. Prionocyphon discoideus

Say. {?), July 5, 1904.

Entomophthcdmns nifiolus Lee, June 28, 1910. Melanotus com-

munis Gyll., May 24, 1908; May 6, 1913. Melanotus trapezoideus

Lee, July 15, 1911. Melanotus Sagittarius Lee, May 30, 1908.

Limonius basiUaris Say, July 15, 1911. Athous cucullatus Say,

June 27, 1908. Asaphes memnonius Hbst., June 27 and July 4,

1908.

Podabrus tricostatus Say, June 9, 1910. Podabrus rugulosus

Lee, June 27, 1908; June 30, 1910; June 29, 1913. Podabrus

basiUaris Say, May 29 and 31, 1908; June 4, 1913. Podabrus

simplex Coup., May 29, 1908; June 3, 1912. Silis percomis Say,

May 23, 1911. Telephorus bilineatus Say, May 25, 1908.

Cregya ocidata Say, August 5, 1910 (two specimens). Ernobius

mollis L., May 29, 1908; July 2, 1913. Lucanus dama Thunb.

Several times, no record at hand.

Trox unistriatus Beauv., August 10, 1907. Trox scaber L., May
29, 1912. DichelonycJia elongata Fah., June 4!, 1912. Dichelonycha

albicollis 'Burm., May 25, 1910. Dichelonycha diluta Fall (?),

June 1, 1912. Serica vespertina Gyll., June 19, 1908. Serica

sericea 111., June 9, 1910. Diplotaxis sordida Say, July 29, 1913.

Diplotaxis atlantis Fall, May 25, 1908. Lachnosterna fusca Frol.,

May 19, 1907; May 7, 1910; and many other records. Lachnos-

terna 7iova Smith, June 22, 1908; May 25, 1910; May 25, 1912.

Lachnosterna hirticula Knoch, May 25 and 29, 1910; one of the

most common visitors. Pelidnota punctata L., July 17, 1911;

August 9, 1912. Ligyrus relictus Say, September 7, 1910 and

several other records.

Orthosoma brunneum Forst., June 28, 1913. Prionus pocularis

Dalm., July 30, 1911. Criocephalus agrestis Kirb., July, 1913.

Elaphidion villosum Fab., July 18, 1909; May 6, 1913. Xylotrechus

colonus Fab., July 14, 1912, Monohammus titillator Fab., July 29,

1913. Monohammus conjusor Kirby, July 23, 1913 (male and

female). Liopus alpha Say, July 10, 1909; June 25 and 30, 1913.

Gastroidea polygoni L., July 6, 1908. Diabrotica vittata Fab.,

August 25, 1910 and many other records. Galerucella luteola
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Muls., August 13, 1912, and many other records. Oedionychis

limbalis Melsh., May 3, 1913.

Tenebrio molitor L., July 6, 1908. Strongylium tenuicolle Say,

June 27, 1908. Ilymenorus discretus Casey, June 28, 1908; August

24, 1909; June 25, 1913. Hymenorus niger Melsh., June 20, 22,

and 24, 1908, Hymenorus melsheimeri Casey, August 4, 1910.

Mycetochares niegalops Casey, May 30, 1911. Carebara longula

Lee, July 10, 1907. Orchesia castanea Melsh., August 13, 1912.

Salpiugiis virescens Lee, August 12, 1912. Capnochroa fidiginosa

Melsh., July 17, 1912. Glipodes sericans Lee, August 4, 1910.

Mordellistena dimidiata Helm. July 4, 1908. Notoxus anchora

Hentz, July 4, 1908; June 28, 1910. Notoxus monodon Fab.,

August 17, 1911. Dendroides concolor Newm., June 3, 1912.

Macrobasis torsa Lee, June 15, 1908.

Hylobius pales Hbst., May 24, 1908; April 17, 1910. Pachy-

lobius picivorus Germ., August 14 and September 3, 1910. Cono-

irachelus nenuphar Hbst., May 30, 1908. Conotrachelus elegans

Say, May 27, 1908. Cryptorhynchus bisignatus Say, June 29,

1913. Balaninus uniformis Lee, August 19 and September 5,

1912. Crypturgus atomus Lee, August 5, 1910. Craioparis luna-

tus Fab., July 31, 1911.

AN IMPROVED COLLECTING BOTTLE.

By C. N. Aixslie,

U. S. Department of Agriculture, Bureau of Entomology, Cereal

and Forage Insect Investigations.

In common with many other entomologists, I have been greatly

annoyed by the condensing of the moisture on the inside of my
collecting bottle. I notice that some entomologists make a hole

in the cork and place a lump of cyanide therein, but in my experi-

ence it is only a matter of a few days until the cork becomes damp
and sticky and unfit for use, especially in rainy weather.

The writer has recently adopted the plan of sinking a 9 x 36 mm.
shell vial in the cork, with the mouth of the vial opening into a

larger bottle or tube, whichever may be used. If these 9 x 36 mm.
vials are too long they may be cut off so that the opening will be

flush wath the surface of the cork, although I prefer to have them
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project a little above the cork, place the cyanide in this small vial

and stop the mouth of the vial, above the poison, with a cotton

plug; or the smallest shell vials, 7 x 25 mm., can be used for the

same purpose when sunk in the corks of ordinary 2 dram vials, or

similar ones. Such vials are easier to obtain and have greater

durability for field collecting than the larger tube vials which so

often break without any provocation. In order to catch the eye

more readily, the upper surface of these poison-filled corks may
be marked with a large ink "P," and there is less chance of them

being used for material intended for rearing. Where shell vials

are not to be had, it would be easy to cut a short length of glass

tubing and seal one end in a lamp, inserting this sealed end in the

cork as if it were a small vial.

When working in the field at a distance from supplies, it is pos-

sible to carry two or three corks containing these small vials with-

out the poison, or even with the poison, tightly corked. As they

are needed, uncork and insert in the killing bottle. I am using the

large tube vials for killing and these have corks that are inter-

changeable. With such a holder for the poison there is much less

annoyance from disagreeable moisture than with other forms of

poison-bottles.

This idea is probablj^ not a new one, indeed Prof. C. T, Brues

informs me that he has, for a number of years, used a bottle similar

to the one described above. He further adds that if a small amount

of crystallized boracic acid be added to the cyanide it causes more

rapid decomposition of the cyanide and an increased killing power

results. The addition of the boracic acid was suggested to Pro-

fessor Brues by Dr. George Bock of St. Louis, years ago.

LEPTURA EMARGINATA IN NEW ENGLAND.

Mrs. W. F. Buck of Melrose Highlands, Mass., brought to me
a short time since a specimen of this fine longicorn beetle taken

by her at Pequaket, N. H., about July 20, 1915. I have placed

it, with the donor's sanction, in the New England collection of

the Boston Society of Natural History.

A. P. Morse.



1915] Carnochan—Notes on the Genus Phelister, Mars. 213

NOTES ON THE GENUS PHELISTER, MARS.^

By F. G. Carnochan.

While working on a revision of the Genus Phelister, of the

United States, I noted a few points which it seems well to clear up

at this time. Say, in 1825 described Phelister subrotundus, and

also described a variety of subrotundus which he called var. A.

This variety is characterized by having the fifth dorsal stria

abbreviated in front. In the sixty-two specimens of subrotundus,

which I have examined, I found seven of this variety, and consider

that it merits a name.

Phelister subrotundus Say var. sayi, var. nov.

Oval, shining, black. Antennse, legs, and elytra at each side and at tip, reddish

brown. Front concave, punctured, frontal stria interrupted, but extending over

the eyes. Thorax finely pinictulate, more coarsely at the sides; marginal stria

entire, fine; submarginal stria fine, distinct, abbreviated at base. Elytra with five

entire striae, the fifth extending just past the middle, and represented at the base by

a single deep puncture; the sutural extending usually as far as the fifth. Propygid-

ium sparsely punctured, pygidium sparsely and more minutely punctured. Ante-

rior tibiae raultidenticulate.

The type of this variety is in my collection; paratypes in my
collection and in that of Mr. C. A. Frost. I have seen also a

second well marked variety which is, however, much more rare.

In this variety the fourth dorsal stria is hooked towards the scu-

tellum.

Phelister subrotundus Say var. frosti, var. nov.

Oval, shining, black. Antennae, legs, and elytra at each side and tip, reddish

brown. Front concave, punctured, frontal stria interrupted, but extending over

the eyes. Thorax finely punctulate, more coarsely at the sides; marginal stria

entire, fine; submarginal stria distinct, fine, abbreviated at base. Elytra with five

entire striae, the fifth distinctly hooked at base, the hook extending half way to the

scutellum; sutural extending to middle or just in front of the middle. Propygidium

sparsely punctured, pygidium sparsely and minutely punctured. Anterior tibiae

multidenticulate.

Described from three specimens; the type is in my collection;

paratypes in the collection of Mr. C. A. Frost and the American

Museum of Natural History.

Contributions from the Entomological Laboratory of the Bussey Institution,' Harvard

University, No. 106.
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Both these varieties seem to coincide in range with Phelister sub-

rotundus.

Two more species, vermis Say. and saunieri Mars, require

attention. These two are very close but differ in essential points.

In vermis the thorax is very sparsely and unevenly punctate, as is

the pygidium, the form of the insect is distinctly elongate, and all

of the twenty-four specimens which I have examined have a dis-

tinctly reddish tinge, thus producing a rusty appearance, although

the general color is black. Saunieri is proportionately broader,

and has the thorax evenly and rather densely punctate, the pygid-

ium is also evenly punctate but not very densely, the color is a

clear, shining black without a trace of reddish.

I believe that the latter is extensively confused with vermis in

collections as all the eight specimens that I have seen have been

sent to me under that name.
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EXCHANGE COLUMN.

Will exchange insects of various orders for Parasitic Hymenoptera from any

part of the world.—C. T. Brues, Bussey Institution, Forest Hills, Mass.

Wanted. Ants from all parts of the world.—W. M. Wheeler, Bussey Institution,

Forest Hills, Mass.

I pay cash or give American and exotic insects in exchange for fertile eggs of
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and larvae of any other group of Lcpidoptera.—William ReifT, 366 Arborway,

Jamaica Plain, Boston, Mass.
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Insect Life; Harris's Insect; many others.—J. E. Hallinen, Cooperton, Okla.
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exchange for beetles of other families. F. G. Carnochan, Bussey Institution,

Forest Hills, Massachusetts.

Hemiptera-Heteroptera. I desire specimens of this group from all regions,

especially New England. I will give in exchange species of this and other orders

(except Lepidoptera), and will identify New England material. Correspondence

desired.—H. M. Parshley, Bussey Institution, Forest Hills, Mass.

Wanted: Psyche, Vol. VIII, No. 265 (May, 1898); No. 267 (July, 1898); No.

268 (August, 1898); Vol. IX, No. 300 (April, 1901). Address, giving price. Libra-

rian, Stanford University, Cal.

Sarcophagidse from all parts of the world bought or exchanged according to

arrangement. North American material determined.—R. R. Parker, Entomolog-

ical Laboratory, Massachusetts Agricultural College, Amherst, Mass.

Wanted: Transactions American Entomological Soc, Vol. 4; Entomological

News, Vol. 2, Nos. 6 and 10; Vol. 8, Nos. 1 and 6; Vol. 9, Nos. 1 and 2; Vol. 10,

No. 10; Vol. 11, Nos. 1, 3 and 5. Will purchase at reasonable price.—Howard L.

Clark, P. O. Box 1142, Providence, R. I.

Wanted: Insects of any order from ant nests, with specimens of the host

ants, from any part of the world; also Cremastochilinse of the world. Will give

cash or Coleoptera, Hymenoptera and Diptera from the United States.—Wm.
M. Mann, Bussey Institution, Forest Hills, Boston, Mass.
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Thavmastoptera aldabrensis, 55.

Thrypiicus abdominalh, 85.

Thrypticus aiirinotatus, 87.

ThiTpticus comosus, 86.

Thrypticus tectiis, 87.

Thrypticus vietus, 86.

Thrypticus, table of North American
species, 85.

Tick, cursorial, 60.

Trichodectes hennsi, 34.

Trichoptera, wood-boring, 17.

Trimicra pallipes, 37.

Vandvzea arqnata, life history, 183.

Verrallia virginica, 169.

Vulturops floridensis, 142.

Wood-boring Trichoptera, 17.

Xanthopria, 9.

Xanthopria nitida, 11.

Xanthopria opaca, 10.

Xantholinus cephalus, early stages of,

157.

Errata and Corrigenda

p. 90. line 13 from top; after predatory insert ?

p. 91. line 6 from top; for aquatic read littoral.

p. 92. line 17 from bottom; for always read generally.

p. 92. line 14 from bottom; after ocelli present insert; except in a few Lygseidse,

which may be distinguished by the venation.

p. 93. line 1; after 27 insert foot-note:

The family Isometopidse runs to this point and is to be distinguished from the
followdng families by its Mirid-like appearance and the presence of a cuneus in the
hemielytra. The rostrum is 4-segmented; tarsi 3-segmented; eyes very large;

ocelli prominent; the species live under bark; small in size; probably occurs in

New England.

p. 93. line 3 from bottom; for 5- read 2- or 3-.

p. 163. after hue 4 from top insert; COLEOPTERA
F,\MILT PsELAPHID.E.

p. 165. Legend of fig. 3; for Pseudesobrachium read Pseudisobrachium.

p. 172. line 8 from bottom; for l!f read 15.

p. 213. line 1 from top; delete comma.
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Mandibles of Various Locusts.

Fig. 1, Hippiscus tuberculatus; fig. 2, Cockroach; fig. 3a, Melanoplus femur-

rubrum; fig. 3b, Schistocerca alutacea; fig. 4a, Schistocerca americana, mandibles

closed; fig. 4b, same, mandibles separated; fig. 4c, same, left mandible turned over

to show grinding surface; fig. 5a, Syrbula sp.; fig. 5b, Melanoplus differcntialiti;

fig. 5c, Disesteira Carolina; fig. 5d, Encoptolophus sordidus; fig. 5e, Melanoplus

differentialis







EXPLANATION OF PLATE 2.

Ganomema nignun sp. nov.

Adiilf.

Fig. 1. Wings of Female.

Fig. 2. Male genitalia, dorsal view.

Fig. 3. Male genitalia, ventral view.

Fig. 4. Male, genitalia, lateral view.

Fig. 5. Female genitalia, dorsal view.

Fig. 6. Female genitalia, ventral view.

Larva.

Fig. 7. Head, thorax and first abdominal segment, dorsal view, pigmentation

indicated on one side only.

Fig. 8. Mandible.

Fig. 9. Labrum.

Fig. 10. Diagram shownng distribution of gills on one side of abdomen in relation

to segments and lateral line.

Fig. IL Front leg.

Fig. 12. Hind leg.

Fig. 13. Larva in case which has been split longitudinally and the silk lining in

part removed.

Fig. 14. A few of the booklets covering the lateral hump of the first abdominal

segment.

Fig. 15. Frons.

Fig. 16. Caudal portion of abdomen, lateral \'iew.

Fig. 17. Caudal portion of abdomen, dorsal view.

Pupa.

Fig. 18. Dorsal plates of the left side numbered according to the segments on

which they occur.

Fig. 19. Anal appendages, dorsal ^^ew.

Fig. 20. Mandible. ^"TN.
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l.loyd—Wood-boring Trichoptera.
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Wheeler and Willla.ms—Luminous Organ of the New Zealand Glow-worm.
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Htslop—Meracantha contractu.
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EXPLANATION OF PLATE 7.

Hypopygia of Thrypticus. Fig. 1, T. abdominalis Say; fig. 2, T.

fraterculus Wheeler; fig. 3, T. vietus sp. nov.; fig. 4, T. avrinotatvs sp.

nov.; fig. 5, T. miMenhergiae J. & C; fig. 6, T. uillistoni Wheeler; fig. 7,

T. eomosus sp. nov.; fig. 8, T. cupxilifervs Aldrich; fig. 9, T. tedvs sp. nov.

In the drawings, the scales of pollen appear as hairs inclining back-

ward, there are no real hairs on the capsules of any of the hypopygia

that I have examined.

Van Dvzee—Thryticus.
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fSai Vlti>iie\v^><-oii. of

Anthotcvvs muicyluS '^ic^.S. Ht-meUjlron of

AcinthiicUe
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FijT Mcniiclijii-oii of

Pi-otenor beltt-iqei

Mlydidae
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Avididae
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Tigl'f- ><c*d of
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PiesmidAe
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TitKjitidae
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Parshley—Neio England Hemiptera.
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Tig. lb HtmUlijlron of

Qetni butnoi
Cjetndie

Fia-2.0. Hcmielijtron o(

Thureocovis. unicolov

1 hurEOcovid.iE

Vi^.at Hea.a of
f'mbletliis vicavius

|3aU iti)

T\q. 28.Trout lea of

Arctocorisa inUnunU

Fid. IT. HmUh^lvon ot Fvg. 18. Heraielyhoi-i of-

Lcfrf'osty7a oblon^a Piesma tine\-e\
Pkj. \"1. Hcmieli-jbon o-f

Pen^Atonndae

tic^. 2\. Memielijtrow oj-

Ttle-sovellA bisiqnata

Tnes9veli\d.\e

ti(^.22-. Hemielijh-Dn of

njcocjeui bm-n\e\'it«\"i

llieoqeldit

Ti^23. Front leg of
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A\\jc)\dae ,,lA

Parshlet—A'^ew England Hemiptera.
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Wheeler—Paranomopon e.
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DoHANiAN

—

Boreus.
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Lyox—Cat Flea.
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CORBETT AND H.\RGKEAVES V ultUTO} 3.
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. "\Yf.
-fei-

MuiR

—

Genital tube of Coleoptera.
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Chapin—Xantholinus cephalus.
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Chapin—XanthoUnus cephalus.
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Banks—Pip u n cididw.
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T^tui

Fi Q^. Venticvl vieiu 0^ head of

r^Viutidolomii senilis.

\ Ficj.t. Hti.d.o\
i' T^luitidoUtnia 'semUs

Fif^.H. VenVvil vieu) o( heid ot

Fi g, 5. Sciocofis micvopMhalmus.

qen\W l-llte

7iq.7. £)ikn->a\(^cmtA\\a o(

dusichibtus vivioUviui S'.

tig.1. £n.tenial c^emUlia of

H?r

Ti^. 8. external Qe^1\^i)la o^
Apate\icus bv,\cTeaVbs %

Parshley—AVit' England Hemiptcra.
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FuNKHOUSER

—

Vanduzea arquata Say.
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