
A REVISION OF SOME SPECIES OF NOCTUIDiE HERE-
TOFORE REFERRED TO THE GENUS HOMOPTERA
BOISDUVAL.

By John B. Smith,

Of Rutgers College, New Brunswick, New Jersey.

The species of Homoptera Boisduval, as they have been listed in

our fauna, are typified by the most common and best known of our

species, lunata, or edusa, as it has been indifferently known. As based

on that species the genus has naked, hemispherical eves, a smooth

moderately convex front clothed with scaly vestiture, which is di-

vergent, not smooth nor closely applied. The antenna 1 are long, a

little thicker in the male, in which the joints are also a little marked

and furnished with lateral cilia4
. The tongue is well developed and

functional. The palpi are long, curved obliquely upward, closely

scaled, third joint almost as long as the second but more slender, more
closely scaled and usually truncate at tip. There is a little difference

in the sexes and more between the different species; but on the whole

the general character of the palpal structure is distinctive and much
the same throughout.

The thorax is not large in proportion to the size of the insects,

quadrate or nearly so, the vestiture consisting of long flattened hair

with broader scales intermixed, thick but smoothly applied. The col-

lar is round and closely applied. Patagia always well marked and

sometimes conspicuously developed. They may be flattened and

divergent into wing-like structures posteriorly, or they may be up-

lifted so as to form a brush-like mass; but they are always at least

well marked and divergent. Between the patagia there is usually a

posterior tuft which is generally truncated behind and may overhang

the basal segment of the abdomen. The abdomen is cylindrical, stout,

extending to or exceeding anal angle of secondaries: closely scaled,

with a variably developed series of dorsal tufts. Usually there is a

broad tuft on the basal segment, supplementing that on the thorax

and like it cut off square behind ; the others are as a rule little upright

scale masses that are easily removed and are rarely complete in cap-

tured specimens. Not infrequently one or the other of these dorsal
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tufts is more prominent than any other and gives that species a char-

acteristic appearance.

The legs are always stout and well developed, the anterior always,

the posterior usually without spinules or other than the normal arma-

ture. Middle tibiae always spinose, the spines varying somewhat in

number and prominence even within the limits of the same species.

In examining some of the mounts of legs made in the course of the

preliminary work with lunata, I noted quite a diiference in tin 1

amount and character of the spinulation of the middle tibia and I

noted also that occasionally, on the hind tibia1
, there would be one or

two distinct spinules between the two pairs of spurs. As this spinu-

lation is a structural character that has been given much systematic

value, it became important to determine whether there was not, per-

haps, a mixture of species and whether by separating out those with

the spines present on the posterior tibiae, it would not be possible to

correlate the structure with some superficial character. Every ex-

ample in all the collections then in my hands was therefore carefully

examined with the following results:

The Ottolengui collection contained 21 males and 15 females, and

of the males 7 had the blue lunules distinct while 14 were of the type

in which the blue was reduced to narrow lines. Of the 7 males in

which the blue lunules were well developed, 2 had distinct spines on

the hind tibia'. Of the 14 males in which there were no blue lunules,

not one had any trace of such spinules. Of the 15 females, 7, or

nearly one-half, had distinct spinules on tin 1 posterior tibia?. In the

females there was no sort of correspondence between the depth of

coloration and the presence of the spinules, and in the males the per-

centage of spinose examples. 2 out of 21, was so small that no rule

could be even hinted at.

In the collection of the U. S. National Museum there were 53 males

and 43 females, and of the 5:') males there were 25 with distinct blue

lunules and 28 in which the blue was reduced to lines. Of the males.

5 of those with blue lunules and of those with blue lines only had
the posterior tibiae spinulated. Of the females, 16 out of the 43 had
that character well developed.

In my own collection I had 25 males and 33 females, and of the

males 10 had the blue lunules distinct, while 15 had only the blue

lines. Only one example with blue lunules had any trace of spines

on the hind tibiae. In the females, however, 13 out of the 33 examples

had one or two distinct spinules between the two pairs of spurs. The
females were separated out into two series; those with the median
-pace distinctly paler and those with the surface concolorous. and 3

of the spiued specimens were ranged among the former and 10 came
into the latter series.
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Altogether I examined 09 males and 91 females and found 14 males

and 36 females with spines on the posterior tibiae. I found no sort

of relation between locality, date, color, sex, or maculation and the

presence or absence of spines, and the only thing that could be said

was that the spines on the posterior tibiae were more commonly

present in the female than i>i the male.

No other species was so systematically and fully examined as lunata,

but in almost every species where a number of examples were looked

at, this same variation in the presence of spines on the posterior tibia

was observed. It is not in this series of species a character of even

specific value.

In the male the typical species has the middle femora a little en-

larged, inwardly grooved, laterally fringed with hair of variable

length and density, forming receptacles which contain masses of

specialized scales, sometimes in enormous, sometimes in small quan-

tity only. But not all the species referred here are so characterized,

and some of them have no trace of this sexual character.

When the insect has the legs normally held against the breast little

is noticeable of this tuft even when it is well developed; but when
the leg is removed and the tuft is stirred with a needle, it forms a

mass several times as great as the original. The tibia has a small

tuft of hair which is not specialized or formed into a definite pencil.

In the female there is a fringe of hair to the femur; but it is much
smaller than in the male, and there is no contained mass of specialized

hair.

The wings are broadly trigonate and in a general way the sec-

ondaries are ornamented much like the primaries. The apex of the

primary is distinct or even acute, and the outer margin is more or

less dentate or scalloped, this being a variable feature. There is

nothing very characteristic about the venation. In the primaries

G is from the lower margin of accessory cell, 7 and 8 + 9 are from
its end. and 10 is from its upper margin near the tip. On the sec-

ondaries the median cell is very short, 3 -\- 4 fork at the end of the

median, and 5 is from a short oblique spur, parallel with and quite

as strong as 4.

As thus characterized. Ypsia Guenee does not differ very markedly

from Homoptera Boisduval, and I have united the species referred

to the latter genus with those treated here. The thoracic tufting is

not so well marked and the patagia are not so divergent : otherwise

1 find nothing that is of especial importance. The structural details

are exactly the same and so are the sexual characters, which will be

referred to in more detail presently.

Phwocyma Hiibner, as based on lunifera Hiibner, is an earlier

name for the same conception, and except for the fact that we have

a somewhat more slightly built species, there is no structural differ-
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ence. Hiibner's name is the one that must be used for the concep-

tion above described, including those species in which the middle

femora of the male have the mass of specialized scales normally de-

veloped. The species referred to Phceocyma by Mr. Grote do not

belong there.

Zale Hiibner is a still earlier name for almost the same conception,

structurally speaking, but this offers greater differences in certain

directions.

Based on our species horrida, the more divergent thoracic tufts,

emphasized because discolorous, and the more conspicuous dorsal

tufts of the abdomen make the genus recognizable; but these differ-

ences are only of degree and scarcely greater than occur elsewhere

in the series of species. In the male the middle femora have no mass

of specialized scales, and as there is quite a little series of species that

agree in this character or lack of character, I propose to hold Zale

Hiibner in a subgeneric sense as applicable to those species of

Phceocyma in which the middle femora of the male are not in any

way modified.

As they appeared in collections when I began, the species of

Homoptera were considerably mixed up, and except for a few of the

better marked species names were doubtful. Under calycanthata at

least three distinct species were masquerading and neither of them
was the form described by Smith and Abbot. Morrison's species

were rarely identified at all, and as a rule erroneously when any at-

tempt had been made to name them. Lunifera Hiibner and squam-

mularis Drury were not correctly identified, and as a whole the

straightening out of the synonymy was the first and not least inter-

esting portion of the task before me.

My own material was in no better shape than any other, and for

some years I had refused to apply names to species of this genus ex-

cept in a tentative way. Some years ago Dr. R. Ottolengui had be-

gun the accumulation of material with the view of monographing the

species, but press of other work caused the abandonment of this

intention. He was good enough to turn all his specimens over to me,

and this furnished the greatest variety of species in any one col-

lect ion.

From the U. S. National Museum I secured their entire North

American series through the courtesy of the Curator. Dr. L. ().

Howard, and this was rich in examples from Texas and some other

portions of the South and Southwest. Some material of Doctor

Dyar's collecting in the Kootenai district was interesting in this

connection, and was supplemented by a very nice series of examples

received from Mr. William J. Cockle through Dr. James Fletcher,

who also sent me a number of other examples for examination and

study.
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Dr. William Barnes was as usual ready with his material which

aided materially in completing certain scries, and Mr. Otto Buch-

holz was good enough to let me have a remarkable series of examples

taken by him in Yavapai County, Arizona.

In addition, I have had quite a number of smaller collections from

other collectors and correspondents, all of which aided in fixing the

range of variation and distribution of the species, and to all of these

correspondents I owe thanks for their courtesy.

Not the least valuable little lot of specimens was received from the

Rev. Dr. C. J. S. Bethune, who was the pioneer American worker in

this genus and whose paper in the Canadian Journal was a real help

to me.

Finally, I owe thanks to Dr. H. G. Dyar for courtesies extended to

me in Washington, where I compared my determinations of some of

the southern intruders into our fauna, with the material in the Schaus

collection.

One of the interesting features that developed in the study of these

species is the remarkable asymmetry in the sexual structures of both

males and females of some of the species and the strong characters

that were found in the females, which, in the Noctuids, generally lack

all structural peculiarities.

In the males the asymmetry is between the harpes of the two sides,

which in extreme cases are totally dissimilar, with processes on one

side for which there is no counterpart on the other, and which are

rarely entirely alike. The sheath of the penis or intromittent organ

is always more or less curved or bent, or even hooked, and this

structure is directly correlated to the differences found in the female 4
.

In all save a very few, the seventh abdominal segment of the

females is more or less modified both above and below. In the de-

scriptions the term anal segment or last segment is sometimes used

in referring to this structure; but what is meant is this apparent

seventh segment counting from the base, or the penultimate, counting

from the terminal points bearing the minute cerci.

Seen from above, the abdomen of the female of most species seems

to narrow very abruptly, and at the sides of the base of this segment

there are distinct depressions or grooves, often a little discolored or

with little tufts of discolorous hair. On the under side this segment

is apparently lobed or divided, and when denuded it is found that

these lobes are chitinous. that they are usually dissimilar in size and

outline, and that somewhere along the right side there is a distinct

opening to the bursa copulatrix or copulating pouch.

It might be explained here that in describing these structures those

of the males are figured and described as if seen in position from the

upper side, the head of the insect being nearest the eye. The females,

on the other hand, are described and figured as if the specimen were
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held bottom up, the tip of the abdomen nearest the eye. The range of

variation in these structures is better shown in the figures and in the

discussions under individual species.

It has been already indicated that there are two groups, based on

the character of the middle femora of the male, and the difference is

absolute. There is no case where there is any question of amount.

The mass of specialized scales is either definitely present, Phmocyma
verae, or definitely absent, series Zale.

Among the Pluvocyma the first series separable on superficial char-

acters comprises three species which constitutes a foreign element in

our fauna. They are all large forms, resembling the lunata type in a

general way, and always distinguishable by having the t. p. line nar-

row, single, and outwardly denticulate in the interspaces. None
others of our species have this sort of t. p. line, while it is a common
feature in the subtropical and tropical species, from which these are

intruders into our fauna.

In addition, there is a tendency to flatten the thoracic tuftings pos-

teriorly and to expand them laterally, somewhat wing-like. The
basal tuft of the abdominal series is much flattened, squarely cut off

behind and extends across the entire segment like a little fan. In

all of them the femoral tufting of the male is well developed and the

mass of specialized scales is enormous.

I have made no attempt to relate these species to the others in the

fauna to which they really belong, because I had neither the material

nor the literature for the task. I have simply identified them spe-

cifically, and have described them so as to be recognizable whenever

they are taken in our fauna. They are easily enough distinguished.

Exhausta Guenee is a somewhat short winged species, with a dark

base and dark brown costal patch between t. p. and s. t. lines. It runs

to light colors, especially in the male, which is sometimes creamy

gray, ranging from that to leaf-brown. On the secondaries the blu-

ish area beyond the extra median lines tends to become almost ocel-

late in character. It has been taken in Florida only.

Fictilis Guenee is a very even species, without contrasts; gray

brown in the male, darker more strigillate in the female. The best

defined marking is on the secondaries, where the extra-median black

lines are close together and tend to form a band, the outer margin of

which is dentate toward the costal margin.

ViHdans is the largest species and most resembles the normal
hiniihi type : but in the male it is distinguished from all our other species

in having the disc of secondaries beneath, densely clothed with long,

silky hair. In the females the wings are a mass of transverse strigil-

lations, more or less intermingled with greenish or bluish scales.

In all these species the underside is yellowish and crossed by numer-

ous transverse lines and strigillations. forming no distinctly localized
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shades or bands. So far as genitalic structure is concerned, there is

no near agreement between the species in either sex; but in the

female the tendency is to symmetry, to a complete plate inferiorly,

with the opening- to the bursa copulatrix posteriorly, or at about the

usual point of the anal opening. Correspondingly in tin- male, the

structures are quite similar on the two sides, and the introniittent

organ is only a little curved.

The next series of specimens may be strictly typified by lunata so

far as character of maculation is concerned. The t. a. line is usually

geminate, very oblique inwardly, with a slight outward arquation,

but without teeth or angles. There are usually two or three, more or

less waved or sinuate oblique lines on the disc; the t. p. line is usually

distinct, often geminate, never with outward denticulations in the

interspaces. On the secondaries the type of maculation is similar to

that on the primaries, and particularly the terminal area is practically

the same on both wings.

Lunata, sdlicis, and edusina are distinct from all the others in the

series in not having the seventh segment of the female distinctly

lobed beneath. In lunata the segment is complete but asymmetrical,

and the opening to the bursa is at the extreme right of the segment,

protected by a cercus-like process. There is no modification of the

upper part of the segment and there are no lateral depressions. The

males have the harpes wildly asymmetrical and the introniittent

organ is strongly hooked and twisted. This is the largest of our com-

mon species and in the male tends to form two blue terminal lunate

areas on primaries and one on secondaries.

Salicl* is the Pacific coast representative of the eastern lunata. It

is a little smaller, a little more uniform in ornamentation, and has

a number of other slight habital peculiarities that are not easily

described. In genital structure it is very like its eastern relative, sq

that, in fact, it becomes a matter of detail rather than of type of

structure.

Edusina is a greatly reduced lunata, and resembles the Zale series

in appearance if not in structure. It comes from Texas and parts of

Arizona, and is of a dull ashen gray color without brilliant or strik-

ing contrasts of any kind. In the male the sexual structures are not

unlike those of lunata in general type, though differing much in

detail; but in the female the seventh segment beneath is broken up

into a number of chitinous fragments, which border but do not out-

line the opening to the copulatory pouch. This is one of the smallest

of our species and not often mistaken in collections.

All the rest of the species of this series have the seventh segment

of the female distinctly lobed beneath, and laterally at the anterior

angles above, the, depressions are very distinct.
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Undidaris is very dark smoky, almost black, with velvety black

lines and the s. t. line is broken by white scales opposite the cell.

There is none other like it, and recognition should be easy. It is

one of the species that was referred to Ypsia Guenee.

The variety umbripennis differs from the type in that the median
area below cell is a little paler, more brown in color, and over the

line- of the s. t. line from the inner margin toward the middle there

is a somewhat violaceous shading. The white interruption to the

s. t. line tends to become lost in the variety.

JErughioxn. which has also been placed as a variety of undidaris,

is really a very good species, recognizable at all times by the bright

mossy green powdering on the primaries of both sexes. A real

fresh example of this form looks very handsome with its bright

green against the nearly black base.

Insuda is more gray, especially in the male, but has the same

general type of marking as in undidaris. In the male the terminal

area in both wings is paler, and in both sexes the reniform is out-

wardly marked by white scales. This species occurs in Arizona only

and seems to be not uncommon, locally.

Norda and minerea are much more contrastingly marked, especi-

ally in the male, and they are streaked and mottled with yellowish

and dark brown. They have essentially the lunata type of macula-

tion, but are somewhat smaller, a little slighter, and a great deal

more mottled. In the female, in which there might at times be a

question between the species, the abdominal structure affords a ready

point of distinction.

Norda is much darker, mahogany brown in the male, less strigillate

or mottled, with the terminal areas often brilliantly bluish. The
females are usually strigulated and crossed by undulated transverse

lines.

Minerea is much more mottled throughout, never so dark nor so

brilliantly contrasting, but after all of the same general type, the

difference again being more a matter of degree. In the female, too,

the colors are not nearly so dark, and the transverse markings are

correspondingly more obvious.

Lunifera and lineosa are two other allied species, smaller and of

slighter build than those just preceding and, on the whole, gray

rather than brown in color, without contrasting blue areas at any

time. There is quite a bit of variation in the wing form here, and

while some examples of lunifera have the wings typically Homop-
tera-like, others, especially of lineosa, seem to have them much
broader, with more arched costa and outer margin, like some Geome-
trids. The change is gradual, however, and there is no other charac-

ter that seems to distinguish these forms from the rest of the species.
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Lunifera is the best marked of the species, the t. p. and s. t. lines

being black, and the double extra-median line of the secondaries also

black. The tendency on both wings is to a black filling between

these lines, so as to form a more or less distinct band, and some-

times a black shading extends prominently into the median area.

Lineosa has none of this contrasting maculation and the lines are

only blackish or brown. Sometimes it becomes a matter of nice judg-

ment as to just where to place a given individual, well marked Ihieosa

and flown lunifera overlapping in either direction. Structurally the

species are alike or nearly so, yet T believe them to be distinct.

Unilineata stands by itself in several points. From all the preced-

ing it differs in the greater simplicity of the maculation, lacking

the predominating transverse .fasciation, and in this it agrees with

the immediately following species. The t. a. line, however, is even,

without angulation below the costa, and the s. t. and t. p. lines are

united into a single line below vein 7. The outer margin also is

much more strongly denticulated than in the other species, so that

with its rusty grayish brown color we have a form that is recogniz-

able at all times.

The next series of nine species have the wing form somewhat less

triangular than in the typical lunata type. The primaries have the

costa more arched at base, and the apex is rectangular rather than

pointed. The transverse fasciation is much less marked, and the

extremely oblique character of the markings is modified into a tend-

ency to become almost upright. The t. a. line is single, forms an

acute outward tooth on the subcosta. is strongly drawn back on that

vein, and then is almost upright in general course to the inner mar-

gin. The t. ]). line is outwardly bent over the cell, more or less in-

dented or drawn in opposite the reniform so as to make an upright

W, and is then incurved again on its course to the inner margin.

The largest of these species is obliqua, in which none of the mark-

ings are well defined or strongly contrasted, and there is a uniform
bluish or violet powdering over the pale brown ground. The reni-

form is not or only a little darker, and altogether this is a very hand-

some species without any very positively marked characters.

Metata is a smaller, better marked specie-, which lacks the hoary

appearance and has the reniform black or at least dusky.

In curema the t. a. line is black, as it is in the two next following

species as well; the color is a darker, very smooth even brown; the

median shade is scarcely marked and the reniform is black and

contrasting.

Helata is a somewhat rougher, better marked species, the median

shade more defined, the t. p. and s. t. lines much better marked, and

the s. t. space darker than the rest of the wing.
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Squammularis is still better defined, has the median shade as a

prominent feature, and the area between it and the basal line gray,

so as to form a fairly obvious smooth fascia.

Benesignata has this fascia very much intensified. The entire in-

sect is more powdery, the median shade is really a well developed

upright band, and the pale space between it and t. a. line is light

gray or even whitish, forming a very conspicuous species.

Largera equals obliqua in size and somewhat in appearance, but is

powdery throughout, the colors are ash gray and diffuse, and while

the median shade is conspicuous, none of the markings are black or

contrasting.

Dwplicata is a rough, powdery species without strong contrasts of

any kind. The lines and shades are all traceable and all well enough

marked; but they are all obscured by the dark powdering and must

be closely scanned to be made out. In the male there is an area of

white scales above the hind angle of primaries that relieves matters

somewhat, at the expense of even less definition for the rest of the

wing.

Bethunei is smaller than dwplicata and even more powdery and

obscure, without the white shading in the male. But there is an

obvious shade of red in the ground color, which is marked in the area

over the reniform.

In the section Zale there are only a few species, not so closely allied

as a whole, and yet not more divergent than those of the Phceocyma

series.

Two species, cingulifera and woodii, stand out from the others by

their conspicuous transverse strigillation, and yet in other respects

they are not at all alike.

Cingulifera has the thorax unusually short, the tuftings uplifted

posteriorly, and whitish marked so as to be quite conspicuous, not

unlike the same feature in horrida. The primaries have the costa

unusually arched toward base, making them less than usually tri-

angular. The basal area is conspicuously darker and the reniform is

pale, marked with brown lines.

Colorado is more normal as to wing form and thoracic tufting, and

has the reniform dusky. The basal area is also dark, but in this

species the s. t. line is very distinctly marked, outwardly angulated at

the middle, and the terminal area is whitish marked and well defined.

Rubiata is a yellowish brown species with the basal space darker,

the t. ]>. and s. t. lines well defined, and together forming a well-marked

outward angulation at the middle. From this there may be a brown
shading into the median space, but the terminal area is usually left

as the palest part of the wings.

Rubi is the same thing in gray; a little softer and more evenly

marked throughout. It is not improbable that the differences as they
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appear now from limited material may become evanescent with better

collections at hand, but I am quite as ready to expect the contrary.

Yavapai is the same thing in blackish; but this is unquestionably a

good species. It is very similar to some forms of edusina in macu-

lation, but the sexual characters are quite different. The female also

differs from those of the two preceding forms which have the nor-

mally lobed seventh abdominal segment by having the segment broken

up into irregular plates or pieces around the opening of the bursa

copulatrix.

Calycanthata and horrida agree in having the s. t. and t. p. lines

coincident below vein 7 and in appearance the s. t. line only is repre-

sented. In both, also, the terminal area is paler; but while that is a

normal matter in both sexes of horrida, it is exceptional and occurs

only in the male of calycanthata.

Calycanthata is on the whole almost the smallest species in the

genus and is characterized "in well-marked examples by white dorsal

abdominal tufts.

Horrida has the thoracic tufts elevated, discolorous, and prominent,

while the abdominal tuftings are unequal in size and quite con-

spicuous.

In tabular form the arrangement is as follows:

1. Middle femora of male with a mass of specialized scales.*

subgenus Phceocyma, 2

Middle femora of male without such a mass of specialized scales

! subgenus Xalc, lit

2. T. a. line usually geminate, inwardly oblique with a slight outward

convexity; even, not angulated or dentate 3

T. a. line usually single, with an acute outward tooth on subcosta,

strongly drawn in on that vein ; more or less angulated or bent

below 14

3. T. p. line single, slender, outwardly dentate in all the interspaces 4

T. p. line geminate, irregular, but never outwardly denticulate iu the

interspaces (5

4. Base and a triangular costal area between t. p. and s. t. lines of pri-

maries darker brown ; secondaries with a leaden gray or bluish area

beyond the curved extra-median band; more conspicuous in the

male exhausta.

Basal and costal areas concolorous or nearly so 5

5. Gray, the lines very fine, not well marked; no contrasts in shading__/fW///-v.

Wood or leather brown, lines well marked, primaries in the males with

blue linear shadings beyond s, t. line, in females with intermingled

blue and greenish scales viridans.

0. Penultimate segment of the female abdomen beneath, complete, though

a symmetrical 7

Penultimate segment of the female abdomen beneath, broken into

irregular pieces 8

Penultimate segment of the female abdomen beneath, divided into

two lobes 9

7. Larger, darker, more conspicuously marked; occurs east of the coast

range intuitu.
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Smaller, lighter brown, less conspicuously marked ; occurs on the

Pacific coast salicis.

8. Smoky brown, powdery, s. t. line well defined, no dark shading from

the outward angulation to the outer margin; reniform marked

with white scales; no black line on collar edusina.

9. T. p. and s. t. lines form no prominent outward tooth at middle; color

uniform, terminal space not paler in either sex, reniform concol-

orous, with a darker outline 10

T. p. and s. t. lines form a more or less obviously prominent outward

tooth above the middle; coloring more or less mottled; in the male

the terminal area more or less obviously paler and contrasting 11

T. p. and s. t. lines united below vein 7 into a single yellowish brown

line 13

10. Very dark brown, almost black, lines velvety black; a pale or white

spot interrupting s. t. line opposite the cell undularis.

The median space below costal area is lighter brown, and a lilac gray

shading extends over the t. p. and s. t. lines from the inner margin

above the middle of the wing umbripennis.

Blackish brown with mossy green powder ings, forming a more or less

obvious band beyond the t. a. line ceruginosa.

11. In the female very evenly dark brown with darker transverse lines, a

broad continuous blackish band beyond the s. t. line; in the male

the terminal area gray, not blue ; in both sexes the reniform white

marked insuda.

Mottled in both sexes; no obvious dork band beyond s. t. line; male

with terminal area tending to blue; reniform dark, not outlined.- 12

12. Dark red or mahogany brown, not mottled nor contrasting except in

the terminal area in males, which is often brilliantly bluish or

violet norda.

Mottled yellow to blackish brown, usually contrastingly marked
especially in the male, the terminal area in the latter often sordid

and rarely clear in tint minerea.

Pale leather brown; s. t. and t. p. lines distinct, black, intervening

space often black or blackish; a dusky shade often extends from

angulation of s. t. line to the outer margin _: lunifera.

Gray or grayish brown, none of the lines contrasting, and no dusky

shade from angulation of s. t. line to outer margin Kneosa.

13. Color rusty grayish brown, powdery, outer margin very strongly den-

tate unilineata.

14. Vest it ure of wings smooth, not rough, powdery, nor velvety 15

Vestiture of wings roughened, powdered so as to obscure the macula-

lion or give a velvety appearance 18

15. Basal and t. a. lines wanting or at least not well defined nor black 1(!

Basal and t. a. lines well defined, black 17

10. Larger; a uniform bluish or violel powdering over pale brown:

hoary; no well-defined contrasts; reniform not or only a little

darker obliqua.

Smaller, better marked, not hoary in appearance nor powdery; reni-

form dusky, sometimes black .metata.

17. Very smooth and even, median shade very little marked; reniform

contrasting, black curema.

Somewhat more mottled; s. t. and 1. p. lines better marked, the s. t.

space darker; median shade well defined ]i<l<tttt.

Less mottled, all the lines and spaces well defined; a gray shading

between t. a. and median shade squammularis.
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18. All the maculation bright, median shade band distinct
;
space be-

tween it and t. a. line contrastingly gray benesignata.

Space between t. a. and median shade not gray, contrasting 19

1!). Median shade conspicuous, diffuse; color ash gray; none of the lines

black or contrasting largera.

Median shade obscure or not well defined, colors dull or smoky, lines

usually distinct and black 20

20. Larger, darker, better marked, no conspicuous reddish shade; in the

male the terminal space is powdered with white and there is a

whitish blotch at anal angle duplicata.

Smaller, more obscure: an obvious reddish shade through the basal

color; no white in terminal area of male primaries bethunei.

21. Primaries with numerous black, transverse strigillations 22

Primaries not obviously strigillate 23

22. Patagia divergent, whitish discolorous; reniform whitish with brown
lines cingulifera.

Patasia normal, not discolorous: reniform dusky, not outlined Colorado.

23. T. p. and s. t. lines distinct, forming an obvious outward angle at

middle 24

T. p. and s. t. lines coincident below vein 7 25

24. Some shade of wood or leather brown rubiata.

Some shade of ash gray rubi.

Almost black, with black markings yavapai.

25. Red or leather brown: thoracic tuftings normal; terminal area tend-

ing to become pale or discolored in the male only calycanthata.

Deep chocolate brown; thoracic tufts discolored, uplifted, conspicu-

ous; terminal area of primaries discolorous pale in both sexes horrida.

PH-ffiOCYMA EXHAUSTA (Guenee).

1852. Homoptera exhausta Guenee, Spec. Gen., Noct., Ill, p. 14.

1857. Hoinoptrni c.rhausttt Walker, C. B. Mus., Het.. Xlli. p. 1053.

Ranges in ground from creamy or blue gray to yellow brown. In

the brown specimens the head, thorax, and abdomen are concolorous;

in the pale specimens the head is usually gray, the collar and anterior

portion of thorax brown; rest of thorax and abdomen gray. Collar

always with a black transverse line. Primaries with basal area, a

triangular costal area between t. p. and s. t. lines and often a diffuse

area at middle of costa darker brown and in the gray specimens con-

trasting. T. a. line marked chiefly by the difference in tint between

basal and median space, very oblique, only a little outcurved. Ordi-

nary spots vaguely indicated or altogether wanting. Orbicular small,

brown, punctiform; reniform upright, narrow, a little constricted,

concolorous and only definable when there is a brown shading ;it

middle of costal area. T. p. line black, slender, outwardly denticu-

late in all the interspaces below the cell. S. t. line brown, tending to

become broken and partially lost, inwardly convex to the middle

where it extends in a brown shade to the outer margin and thence

again, not so much incurved toward the inner margin. Secondaries

with a double extra-median line, of which the outer is the more con-
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spicuous. Basally there are obscure alternate lighter and darker

shade lines ; exteriorly there is a bluish band which in the male tends

to form an oval spot or mark. Beneath yellowish brown crossed by

brown strigillations which tend to become massed into a darker sub-

marginal shading.

Expands, 1.00-1.80 inches=40-45 mm.
Habitat.—Florida : Chokaloskee in July.

Four males and two females are before me, all save one male from

Doctor .Ottolengui's collection. There are others from various Cen-

tral and South American points in the Schaus collection, U. S.

National Museum, and there is no doubt that this is distinctly a sub-

tropical and tropical form. It is probable that all the specimens

come from one source originally, and that it is from one of those

localities that receives southern visitors or has really a subtropical

element in its fauna. Guenee describes it from Brazil, with the

addition of a doubtful specimen from "Am. Sept.''' Walker records

the British Museum example from Santo Domingo.

The females are darker than the males, less conspicuously marked
and obviously strigillate. The males tend to the creamy gray type

and to a form which has the blue area in secondaries almost ocellate

in type.

The spinulation of the middle tibia is well marked. The sexual

tufting in the male is very conspicuous and the mass of specialized

scales relatively enormous.

The sexual structures are very characteristic in both sexes. In the

male the harpes are not strikingly dissimilar; but the supra-anal

plate is prolonged posteriorly into a flat plate, from the lower side of

which comes the slender, corneous uncus. In the female there are

two small, slightly asymmetrical plates on the posterior margin of the

terminal segment, and at the upper "angle of the junction of these two

plates is the opening to the copulatory pouch.

PHffiOCYMA FICTILIS (Guenee).

1852. Homoptera fictilis Guenee, Spec. Gen.. Xoct., Ill, p. 10.

1852. Homoptera guadulpensis Guenee, Spec. Gen., Noct., Ill, p. 10.

1857. Homoptera fictilis Walker. C. B. Mus., Het., XIII, p. 1063.

isr>7. Homoptera guadulpensis Walker. C. B. Mus., Het., XIII, p. 1063.

A rather light gray brown in the male, deeper and more reddish

in tinge in the female. Collar with a black median line. Thoracic

tufts flattened and explanate or somewhat wing-like in character.

Basal abdominal tufts also flattened and very broad: other dorsal

tuftings small. Primaries very even in color, without darker areas

or strong contrasts. Basal line indicated by geminate costal spots

in some specimens. T. a. line geminate, obscure, very oblique. Or-

bicular small, punctiform, often lost. Reniform more or less com-
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pletely outlined in yellowish scales. T. p. line very slender, black,

single, outwardly denticulate in the interspaces, a little emphasized

and thickened just below vein 2. 8. t. line hardly traceable as such;

a leaden gray or brown band from inner margin near anal angle with

a slight incurve to middle of outer margin. A series of blackish

interspaceal terminal marks. Secondaries with disc crossed by ob-

scure lighter and darker shade lines. A pair of narrow black extra

median lines of which the inner is even or nearly so and the outer

forms outward dents in the interspaces between ."> and 6 and G and 7.

In the male there is a blackish spot at anal angle from which a bluish

shading extends toward the apical angle: in the female a leaden gray

or brown band extends from apex to anal angle below the black lines.

A series of interspaceal dark or black spots. Beneath yellowish,

crossed by numerous brown strigillations.

Expands, 1.80-2.12 inches=45-53 mm.
Habitat.—Brownsville, Texas, in June; Marco, Florida, in July;

Egmont, Florida, April 29.

A series of 10 males and 2 females from the above localities;

others are in the Schaus collection, IT. S. National Museum, from
various South and Central American points. The species is very

characteristic and GueneVs descriptions apply perfectly. The speci-

mens in the Schaus collection were directly compared with the types

by Mr. Schaus, and the determinations correspond with those made
by me from the descriptions. There is enough difference between the

sexes to justify a separation into species, with limited material. The
males are very uniform and very characteristic in color and in the

extramedian line of the secondaries. The females are much darker,

more like Janata in color, much more strigillate and with the pecu-

liarities of extra-median line of secondaries less marked. The only

strong point that the two sexes have in common is the yellowish

scale edging to the reniform. The denticulate t. p. line, of course,

serves to distinguish it from any form of lunata which it might other-

wise resemble.

The femoral tufting of the male is large and the mass of special-

ized scales is huge, larger in proportion and actually, than in any
other of our species.

The genital structure of the male is almost symmetrical, the lateral

pieces moderate in size and simple in form. The uncus, how-
ever, is unusually long, stout, and heavy, transversely somewhat
flattened and with a membraneous secondary structure within and
parallel to it.

The female has the anal plate entire and the opening to the

copulatory pouch is from the median line at the inferior margin;
symmetrical in all respects.
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PH^OCYMA VIRIDANS (Guenee).

1852. Homoptera viridans Guenee, Spec. Gen., Noct., Ill, p. 13.

Yellow brown, ranging to smoky in the female. Primaries, in the

male, the basal area a little darker, outwardly limited by the very

oblique, geminate, brown t. a. line. There is a narrow shade band of

bine in which the brown, pnnctiform orbicular is visible; there are

two incomplete transverse dusky lines and the reniform is obscurely

indicated by a few pale scales and a slightly darker shading. T. p.

line slender, black, single, outwardly denticulate in the interspaces.

S. t. line broken, obscure, brown, on the whole almost parallel with

the outer margin, emphasized on the costa by an apical smoky shade

and below the middle by a blackish brown fascia from the middle of

outer margin, curved to the inner margin just within anal angle.

There is a yellowish, broken terminal line, preceded by dark inter-

spaceal blackish marks which are most conspicuous just above the

anal angle. Secondaries with obscure discal lines to the double extra-

median black lines which tend to form a band, outwardly margined
by yellow and followed by a shading of blue. In the female the pri-

maries are so crossed by brown strigillations, more or less mixed with

mossy green scales and shades, that no other maculation is recog-

nizable except the characteristic t. p. line, which is brown rather than

black and not conspicuous. The marking of the outer portion of the

wing is barely indicated. On the secondaries the transverse striations

are equally abundant, but the double outer black line is distinct, and

there is more or less green or blue in the dusky shading beyond it.

Beneath, both sexes are yellowish with numerous transverse brown

striations.

Expands, 2-2.20 inches = 50-55 mm.
Habitat.—Miami and Marco, Florida.

I have only two males and three females, none of them perfect and

all of them with thoracic vestiture defective. I have cited only the

original description of the species because I am not at all sure that

the species has been correctly referred to later and still less certain that

some other names should not be referred here. The species that I

have agrees fairly well with Guenee's characterization and is the same

as that in the Schaus collection, U. S. National Museum, marked as

compared with the type in Paris.

The species differs from all others of those in our fauna by having

on the underside of the male secondaries a large area of fine long hair

which covers a large part of the disc, and on the cell of the primaries

a less conspicuous clothing of similar hair. The tuftings of the

middle femora of male are also large and similar to that in fictilis.

The male genitalia are symmetrical or nearly so. The harpes are

moderate in size, but stout and with obliquely spatulate tips; the
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uncus is similar to that in fictilis and equally stout, though somewhat
different in form.

The female genitalia are also symmetrical. The ventral plate of

the terminal segment is complete and the opening to the copulatory

pouch is from the median line at its inferior margin.

PH^OCYMA LUNATA (Drury).

177<». Nootua lunata Drury, Illustr., I. p. 40, pi. xx, fig. 3.

177.'!. Noctua edusa Drury, Illustr.. II, pi. xxiv, fitr. 4.

1529. Homoptera putrescens Guerin, Icon. Regne Anim., pi. lxxxix.

1830. Erebus lunata Westwood, ed. Drury, I, p. 37, pi. xx. fig. 3.

1530. Erebus edusa Westwood, ed. Drury, II, p. 4(i, pi. xxiv, fig. 4.

1852. Homoptera lunata Guenee, Spec. Gen., Noct., Ill, p. 12.

1852. Homoptera edusa Guenee, Spec. Gen., Noct., Ill, p. 14.

1852. Homoptera putrescens {=edusa) Guenee, Spec. Gen., Noel., Ill, p.

14, larva.

1857. Homoptera lunata Walker, C. B. Mus.. Her., XIII, p. 1053.

1S57. Homoptera edusa Walker, C. B. Mus., Het., XIII, p. 1054.

1857. Homoptera involuta Walker, 0. B. Mus., Het., XIII, p. 1055.

1864. Homoptera saundersii Bethune, Proc. Ent. Soc. Phil., IV, p. 215.

1865. Homoptera lunata Bethune, Can. Journal, X, p. 252.

1865. Homoptera edusa Bethune, Canadian Journal, X, p. 9.

1865. Homoptera iuroluta Bethune, Can. Journal, X, p. 253.

1865. Homoptera saundersii Bethune, Can. Journal, X, p. 257.

1877. Homoptera lunata (--edusa) Bean, Can. Ent., IX, pp. 174, 228.

1877. Homoptera edusa Bean, Can. Ent., IX, pp. 174, 228.

1N77. Homoptera saundersii (---lunata) Bean, Can. Ent., IX, p. 174.

1878. Homoptera edusa {=lunata) Lintner, Ent. Cont., IV, p. KIN.

1878. Homoptera saundersii (t=lunata) Lintner, Ent. Cont., IV. p. 109.

1882. Homoptera lunata French, Can. Ent., XIV. p. 131, life history.

1893. Homoptera involuta (—edusa) Smith, Bull. 44, U. S. Xat. Mus..

p. 369.

1901. Homoptera edusa Beutenmuller, Journ. X. Y. Ent. Soc, IX. p. L92,

larva on willow.

190.".. Homoptera lunata Holland, .Moth Book, p. 278, pi. xxxvn, fig. 17.

1903. Homoptera edusa Holland. Moth Book, p. 278, pi. XXXVII, fig. 16.

Ground color luteous to chocolate brown. Head concolorous.

Collar with a black median line, and usually in the female a broad

dusky band below tip. Thorax crossed by broad dusky bands; one

of them, behind the middle, posteriorly edged with gray, so that in

some cases it forms quite a conspicuous whitish fascia. Abdomen
with the segments tending to become finely black ringed: the dorsal

tufts very small and often wanting. Primaries varying greatly in

tint and in distinctness of maculation. Basal space usually a little

darker and crossed by brown shade lines. Basal line geminate, rarely

distinct, usually indicated. T. a. line geminate, sometimes l'asciate,

very markedly oblique, reaching the inner margin within basal

fourth while starting at basal third of costa. T. p. line geminate,

usually only the inner line distinct, black or brown, outwardly

oblique to vein 4, roundedly exserted in the interspaces, sometimes

Proc. X. M. vol. xxxv—08 15
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forming' obtuse teeth ; very oblique below vein 4, more or less irregu-

lar but never forming long or sharp outward dents. The median

space may or may not be crossed by 2 or 3 very oblique shade lines

at or before the middle, and there may or may not be a darker brown
shade over the costal region. In the male there is more or less blue

powdering just be}7ond the t. a. line. Orbicular a small brown dot

which may or may not be obvious. Reniform oblique, lunate, dusky,

not outlined, outwardly marked by a few white scales. S. t. line

very incomplete, usually distinct only below vein 4, whence it makes

a slight incurve, is accompanied by a pale outer line and followed, in

the female, by a conspicuous blackish brown band ; in the male this

band may be traversed by a line of lilac blue scales and sometimes

the entire lower portion of the terminal area is blue filled. Above
vein 4 the s. t. line is very obscurely traceable to vein 7, above which

the s. t. space is dark filled and forms an edging to the line. When
this dark filling is not well marked the line itself becomes obscure or

lost. There is usually a dusky apical spot and, in the male, there

may be an edging of bine scales outside of the line, or the terminal

area may be washed with blue, forming in the best marked cases

two blue lunate marks, separated in the middle of the wing by a

brown shade which extends to the outer margin. There is a more or

less obvious brown terminal line, and the pale fringes have a dusky

interline. Secondaries a little paler at base, followed by a series of

alternate pale and dusky discal shade lines. A very slender blackish

line continues the s. t. line across the secondaries, and beyond that a

better marked line, which is more or less outcurved in the inter-

spaces, extends with a slight incurve approximately from apex tc

anal angle. Beyond this, in the female, there is a blackish-brown

shade band which, in the male, becomes blue edged, or the entire

terminal area may be washed with blue. Beneath more yellowish,

strigillate, and powdered, with a large dark discal lnnnle. a hinnlate

extra-median line, and an obscure, diffuse outer shade on all wings.

Expands, 1.72-2.20 inches=43-55 mm.
Habitat.—Throughout the United States, from Canada to Florida,

west to the Rocky Mountains, into Texas and Arizona, at dates rang-

ing from March to December.

This is perhaps the most common of our species and the most

widely distributed. It is also the largest and the principal late

autumn species. None of the specimens in my hands are spring

examples except a few from Texas, which may be hibernates, and by

far the greater number are in September and later. Minerea is typ-

ically a spring species and few examples hold on into July. Where
these two occur together, minerea has usually disappeared before

lunata makes its appearance. The two may resemble each other very

closely, especially in the female, and I have found them mixed in



N0.1645 REVISIOH OF CERTAIN V0CTUIDJ3 SMITH. 227

collections. Minerea is usually much more strigillate, however, and

has a rather well-defined small lunate reniform, while lunata has the

reniform much longer, narrower, and usually indefined superiorly.

There is not, of course, any really close relation between the two:

hut they do occasionally resemble each other so much as to cause

trouble.

The range of variation has been largely indicated in the descrip-

tion. In general there are two types, those with the median space

distinctly paler and those with the wings as a whole concolorous.

This range occurs in both sexes, and it is quite easy to arrange two

very well marked series with limited material. In the males there arc

also two forms, those that have the terminal area washed with blue.

forming '2 lunate areas on primaries and one on secondaries, and

those in which there is only an edging of scales or a blue line beyond

the s. t. line. Aside from that almost any one feature may vary in

prominence, so that with fifty examples at hand it may be difficult

to find two of them exactly alike.

The spinulation of the median tibia' is obvious in both sexes, and

in a fair proportion of cases there are spines between the two pairs

of spurs of the posterior tibia'. This feature has been already dis-

cussed sufficiently to bring out the range of variation. In the male

the sexual tufting of the median femora is distinct and the mass of

specialized scales is large and conspicuous.

The male genitalia are grotesquely asymmetrical. The left harpe

i> single, broad at base but rapidly narrowed to a slender flattened

strip, which becomes roughened, a little enlarged, and irregular at

tip. The right harpe is double; that is, the base is broad and single,

but it divides almost at once into a slender upper and lower process,

of which the upper is first bowed up, then bent down and furnished

with a little prong not far from tip. The lower process follow- the

reverse course and bends upward, is also forked toward tip. but the

forks are much longer and they almost engage the fork of the upper

process. There is considerable variation in the specimens in this

forking; but in essentials the structure is identical in all the exam-

ples observed. The corneous penis sheath is very sharply bent and

really crook-like in outline seen from the side.

The female is in its way as characteristic as the male and has the

terminal segment complete, not divided into lobes. At the extreme

right of the segment is a corneous ring which forms the opening to

the copulatory pouch, and this is furnished with a single, jointed.

cercus-like appendage. A reference to the figures will lie accessary

to really understand the structure.

The synonymy given at the head of this species is probably not

complete, but it is as complete as I feel certain about it. Under the

name lunata there are at least two and probably three species from
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South and Central America, as indicated by the specimens so labeled

in the Schaus collection. Cramer's figure (Plate CCCVIII, fig. c),

heretofore cited to lunata, certainly does not represent that species at

all. Whether putrescent Guerin really belongs here I consider dis-

tinctly questionable. Guenee seems to consider them the same on

larval characters, and I am simply following- his citation without

further personal knowledge.

Walker refers to viridans Guenee, and indicates its possible identity

with lunata Cramer. Viridans Walker, however, seems to be really

a form of lunata Drury, and not the species in mind by Guenee.

Edusa Drury is merely the male of lunula, the sexual differences

being regarded as of specific rank. It is the form in which, the

terminal area is filled with blue powderings, making two lunate areas

on primaries and one on secondaries.

The form named saundersii by Doctor Bethune is that in which the

median area becomes paler, more yellowish, and sometimes contrast-

ing. Inasmuch as this form occurs in both sexes, limited material

would easily seem to justify the separation. In the collection of the

American Entomological Society in Philadelphia there is a specimen

labeled by Mr. Grote as having been compared with type, and that

bears out the characters given in the description. The actual type

is no longer in existence.

The involuta of Walker represents that form of Janata in which

the exterior lines are unusually well marked, and the darker areas are

along the costal region, really very much like saundersii. I marked

it in my notes in 1892 as being the edusa form with the blue out.

The possibility of error on my part is not excluded, however, for the

description applies more nearly to some forms of minerea which I

was not in position to discriminate in all eases in 1892. At all events

the name can not be restored for any existing species even if the

present reference is erroneous.

How many, if any, of the names applied to West Indian and South

American forms must be cited here I am in no position to determine

at present.

PHjEOCYMA SALICIS (Behr).

Into. Homoptera salicis Behr, Trans. Am. Ent. S<><-., III. p. 28.

1870. Homoptera rosce Behb, Trans. Am. Ent. Soc, III. p. 28.

In the essential characters of maculation this is like lunata, differ-

ing from that species in the somewhat smaller size and the less con-

trasting colors and markings. Line for Tine the ornamentation is

the same in the two species, but the California specimens have a

smoother appearance throughout, the lines are not so well marked
and what contrasts there are in the color and maculation are very

much less conspicuous.

Expands, 1.G0-2.00 inches=40-50 mm.
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Habitat.—California : Sonoma County, Los Angeles County, in

November; San Louis Obispo in February; San Francisco, Behr.

I have a specimen of salicis given me by Doctor Behr himself, and
I have seen the type of his rosw. My impression is that he described

the sexes of the one species, but that is not certain; at all events

there are no two closely related forms on the Pacific coast so far as

the material in my hands indicates. It is not even absolutely certain

that we have a species distinct from the eastern lunata, although that

I believe. Superficially, if the Californian examples were mixed

with a lot of eastern material they might attract attention as being

less well defined than the ordinary run of examples, but would not

be suspected of representing a distinct species. Structurally, the

differences are hardly greater. In the" male the lateral pieces are

identical in type and the differences in detail are not greater than

I might consider within specific range. The uncus, however, is quite

markedly different and is drawn out to a slender point unlike any

lunata that I have seen. In the female the differences are somewhat
greater and can be best appreciated by a comparison of the figures.

It may be that when both eastern and western forms have been

fully compared in all their stages, the question of their specific

identity can be more easily determined.

PHffiOCYMA EDUSINA (Harvey).

1875. Homoptcrfi edusina Harvey, Bull. Buff. Soc. Nat. Sci., Ill, p. 14.

1875. Homoptera atritincta Harvey. Bull. Buff. Soc. Nat. Sci., Ill, p. 14.

1878. Homoptera atritincta (=female of edusina) Gbote, Bull. U. S. Geol.

Surv.. IV, p. 185.

1893. Homoptera atritincta (= edusina) Smith, Bull. 44, U. S. Nat. -Mas..

p. :!70.

Ground color dull smoky brown. Head concolorous, sometimes

with a dark median line. Collar darker at base and below tip, leaving

a paler brown central line, often gray tipped: no distinct black line

in any specimens. Thorax with alternate darker and paler lines more

or less distinct, sometimes gray. Abdominal tufting small. Prim-

aries with all the lines usually well defined. Basal space usually a

little darker. Basal line brown or blackish, geminate, usually well

defined. T. a. line geminate, the component lines quite widely sepa-

rated, the inner less obvious, outer black or blackish, irregular, a little

outcurved but on the whole inwardly oblique. Just beyond this line

rs usually a little the palest area in the wing, in the males usually and

in the females often powdered with gray. Beyond this the median

space is crossed by three more or less obvious undulated transverse

lines, of which two are nearly upright, while the outer is curved

around the outside of the reniform. T. p. line narrow, thread-like,

black or brown, irregular, broadly and rather squarely exserted over

cell, just a little indented opposite reniform, oblique rather than in-
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curved from cell to inner margin. Orbicular a black or brown dot,

sometimes very distinct, sometimes not traceable. Reniform lunateor

kidney shaped, often defined inwardly by black soak's, outwardly

more or less marked by white scales. S. t. line black, and usually the

most distinct feature in the wing, making an incurve from each mar-

gin to an acute outward tooth at middle. The line may be a little

diffuse inwardly, and the entire s. t. space may he a little darker.

Terminal area usually a little lighter than the rest of the wing and

sometime- conspicuously gray powdered; most obviously and usually

in the male. There is a brown terminal line following the indenta-

tions of the margin, a little thickened at the indentation-, where it is

outwardly emphasized by white Lunules. Secondaries paler than the

primaries toward base, and disk crossed by three darker, undulated

lines. Outwardly there i- a distinct black line continuing the -. t. line

of primaries, and within that there is a less defined, usually brown line

continuing the t. p. line. Both these lines are a little rivulous and the

space between them i- often darker. Outwardly the outer line is

edged with pale scales or a pale line, and the terminal area is usually

continuous with ami similar in character to the terminal area of the

primaries, with a similar outer line. Beneath smoky, sometimes

varying to reddish or yellowish, more or less powdery, with more or

less obvious discal spots and variably obvious dusky lines, of which

there are usually one on primaries and two on secondaries; some-

times none on either.

Expand-. L.20-1.60 inches = 30-40 mm.
Habitat.—Texas, February to August.

In the series before me. Bastrop County, Bennett County. Brazos

County. Shovel Mountain. San Antonio, and Kerrville are specifically

represented and in the dates every month between the limit- given is

also represented. In addition I have an example labeled " N. Y."

and another labeled " Ky.." which I consider doubtful but worth

mentioning.

The species seems to be common and distinctly variable. A- be-

tween the sexes the male- are usually smaller, more contrastingly

marked, and have a considerable admixture of gray scale- in the

terminal area. In the females the color is on the whole darker and

more uniform. Typical edusina are all male-: typical atritincta are

all female-: yet there are light and dark forms of both sexes. A
little -eric- of specimens from San Antonio in the Barnes collection

are almost a- dark a- yavapai in both sexes and might, at first blush,

be easily confused with that species. The easiest superficial charac-

ter to separate them is in the clearly defined black line on the collar

•"'.• in - there may be some black scale- at base of col-

lar, but there i- a pale shade above it and it i- not a median line.

Specimens of both forms, labeled by Mr. Grote, are in the U. S. Na-

tional Museum collection, and there are also specimen- from Belfrage,
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agreeing in collection number with those described by Doctor Harvey,

so that there can be no question as to the Harvey species.

The spinulation of the middle tibiae in both sexes is scant; but the

spinules are long and are as a rule readily made out through the vesti-

ture. The femoral tufting in the male is distinct and the mass of

specialized scales is large and conspicuous.

The genital structure of the male is grotesquely asymmetrical. The
left side has, beside the broader lateral piece, an accessory structure

which is long, slender, and extends beyond the tip of the broader por-

tion. The linens is unusually long and is transversely compressed or

flattened into a blade, utterly unlike the usual forms.

In the female the upper surface of the segment is not modified, but

on the under surface it is curiously broken up into small chitinous

plate-, surrounding the large opening to .the copulatory pouch, which

is on the lower part of the segment. There is no appearance of a

division into distinct lobes or plates.

PHffiOCYMA UNDULARIS (Drury).

1770. Noel mi undularis Druby, Illustr., I, pi. ix, fig. 4.

1816. Anthracia undularis Hubneb, Verzeichniss, p. 275.

1852. Ypsia undularis <ii enee, spec Gen., Noct., Ill, p. 18.

1857. Ypsia undularis Walkeb, ('. B. Mus., Het., XIII. p. 1074.

L864. Homoptera ni</ri<-<nix Bethune, Proc. Ent. Sec. Phil., IV. p. I'll.

1865. Homoptera nigricans Bethune, Canadian Journal, X. p. 252.

is77. Homoptera umbripennis Gbote, ('an. Knt., VIII, p. 109.

1893. Homoptera umbripennis (var. of undularis) Smith, Bull. No. 44,

U. S. Nat. Mus., p. 373.

Ground color ranging from very dark smoky brown to sooty black,

often somewhat shining. Head and thorax without obvious mark-

ings; dorsal tuftings of abdomen small. Primaries very uniform in

color. Basal line geminate, dead black or velvety black so as to be

visible on the dark ground. T. a. line geminate, the outer portion

of line usually velvety black, the inner less obvious; as a whole rather

evenly oblique from costa to inner margin. The median area is

crossed by three broad, somewhat diffuse dead black lines. Orbicular

sometimes marked as an intense black spot. Reniform narrow,

oblique, laterally defined by intense black scales. T. p. line black,

sometimes geminate, the lines very slender, outcurved over the cell,

a little drawn in opposite reniform and then almost evenly oblique

to inner margin, not much beyond its middle. S. t. line better marked,

broader, more intensely black, interrupted by a white or pale spot

opposite cell, moderately outcurved just below tin- spot, else very

even in course. A darker terminal line, sometimes emphasized by

venular white dots. Secondaries basally a little more brown in most

specimens, the disk crossed by three, somewhat diffuse, slightly undu-

lating lines. A conspicuous intensely black line continues the s. t.

line of primaries across the secondaries to the anal angle. Beneath,
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somewhat rusty smoky brown, with darker discal spots and a variable

number of transverse shade lines.

Expands, 1.52-1.88 inches=38-47 mm.
Habitat.—Canada to Florida, west to Colorado.

In the large series of specimens before me. only the range from

Canada to the District of Columbia is represented; dates ranging

from May to early July.

There is no appreciable difference between the sexes and very little

variation of any kind in the typical form. The very dark blackish

brown base varies a little so that the dead black undulating shade

lines may be more or less obvious, and in the same way the velvety

black transverse lines are variably relieved. The most conspicuous

feature of the primaries is the white blotch interrupting the s. t. line

between veins 5 and 6; it may be reduced to only a few white scales,

or it may be a conspicuous spot ; but it is always present and is abso-

lutely characteristic.

The variety umbripennis has the area below the cell from t. a. to

s. t. lines of a rich brown shade, and along the course of the t. p. a

powdering or even a broad shade of lilac gray scales that is very

conspicuous. The white spot in the s. t. line is wanting in all exam-

ples. The secondaries have the basal area brown like the median

area of primaries, and the lilac shading over the outer lines is con-

tinuous with that of the primaries. There is never any question as to

which is undularis and which is umbripennis, and I was strongly

inclined, at first, to consider them specifically distinct. But there is

absolutely no material difference in genital structure so far as I can

make out, and this type of variation is quite usual in the genus,

although not equally well marked in any other species.

The spinulation of the middle tibia is scant and inconspicuous;

in the male almost invisible in the heavy vestiture. The middle

femora of the male are conspicuously tufted and hold a very large

mass of specialized scales.

The male genitalia are very nearly symmetrical so far as the

harpes are concerned, both sides being long, very much curved,

drawn to a point, but with a little, spatulate enlargement before the

tip. The supra-anal plate is unusually narrow, and the penis sheath

is unusually bent and angled.

In the female the depressions of the upper side of anal segment
are well defined; on the under side the lobes are well marked and
approximately equal. The opening to the copulatory pouch is at

the inner upper angle of the right lobe and comes from the inner side

rather than from the top.

The species is usually a common one where it occurs. It should

be added that the reference of Homoptera nigricans Bethune to the

synonymy is made on the basis of Doctor Bethune's own statements
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in letters to Doctor Dyar and myself, and the description, which is

very good indeed, would leave no doubt in any case. The type is no
longer in existence.

PH^OCYMA AERUGINOSA (Guenee).

1852. Ypsia aeruginosa (Juenee, Spec. Gen., Noct., Ill, p. 17, pi. xvm, Bg. 7.

1857. Ypsia aeruginosa Walker, C. B. Mus., Hot., XIII, p. 1074.

1857. Homoptera plenipennis Walker, C. B. Mus., Het., XIII, p. 1055.

1865. Ypsia aeruginosa Betiiune, Canadian Journal, X, p. 259.

1878. Ypsia aeruginosa Grote, Bull. U. S. Geol. Surv., IV, p. 185.

1883. Ypsia aeruginosa (— undularis) Grote, Papilio, III, ]>. 7."..

1893. Ypsia aeruginosa var. undularis Smith, Bull 44, I'. S. Nat. Mus.,

P. 373.

181)3. Homuptcni pUiiipciinis (—aeruginosa) Smith, Bull. 44, I'. S. Nat.

Mus., p. 373.

Ground color very deep brown to almost black. Collar with a

velvety black median line, tipped with blue green scales. Thorax
with three more or less obvious transverse lines that may be either

obscured or emphasized by green scales. Dorsal tufts of abdomen
tipped with green. Primaries more or less powdered with green

scales having usually the tint of verdigris, but sometimes more blue.

These scales, while they may be distributed throughout the wing, are

usually massed so as to form a diffuse shade beyond the t. a. line, a

conspicuous shading in and over the reniform, and venular marks in

the terminal space. The t. a. line is black, even, single, inwardly

oblique, with a slight and even outcurve in its course. Orbicular a

black dot, usually visible in the green shade band. Median shade

lines usually obscure. Reniform large, broad, defined only at the

sides by black scales or lunate marks. T. p. line slender, black, single,

outwardly bent over the cell, deeply but obtusely indented opposite

the reniform, rather evenly oblique below vein -f. S. t. line black,

inwardly diffuse, tending to become broken on the veins, more or less

completely interrupted from veins 5 to 7; in course it forms a little

inward angle on vein 4 and is then a little inwardly arquate on its

way to the margins. There is a series of green terminal dots on the

veins. Secondaries usually a little more brown to the black line

which is continuous with the s. t. of primaries, the disc crossed by

three more or less obvious undulating darker lines and powdered w it li

green; most obviously so at extreme base. Beyond this outer black

line, which tends to be inwardly diffuse, there is an edging of green

scales, and there is more or less green in the terminal area, tending

a little to mass at the anal angle. A series of green venular points

at base of fringes. Beneath rusty brown, powdery, a series of con-

spicuous whitish terminal dots on veins, and these white dots pre-

ceded by black points. Both wings with a dusky lunule and crossed
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by a variable number of undulating- transverse lines or shades;

usually more numerous on the secondaries.

Expands, 1.48-1.80 inches = 37-45 mm.
Habitat.—Canada to Southern Florida, west to the Mississippi and

probably to the Rocky Mountains.

In the series before me all the specimens from the northern range

are in May. In a little series from Tryon, North Carolina, from the

Fiske collection (U. S. National Museum), dates are April 30, May
6, July 7, and August 9.

The range of variation is chiefly in the amount of green powdering;

but there is also some difference in the ground, and occasionally there

will be an example that bears almost the same relation to the type

form that umbripennis does to undularis ; but the distinction does

not become so marked at any time and there is never any hesitation

as to where such a specimen belongs.

The species has been referred as a variety of undularis; but it is

distinct throughout from that species, when close comparison is made.

The green powdering which is present in every example of aeruginosa

and never present in any undularis is sufficient for all ordinary pur-

poses. In addition, the shape of the reniform is altogether different,

the course of the s. t. line is characteristic in each species, and, finally,

the genitalic structure is decidedly unlike in both sexes. The spinula-

tion of the middle tibia is scant in both sexes and not easily found.

The sexual tufting on the middle femora of the male is conspicuous

and the mass of specialized scales is large.

The male genitalia are markedly asymmetrical, the left harpe

formed into a much longer, narrow, curved process than the right,

which, broad for the greater portion of its course, is abruptly nar-

rowed to a slender bent process.

The female genitalic structure is equally characteristic. Above, the

depressions on the last segment are rather conspicuously marked with

rusty yellow scales; beneath, the lobes are markedly dissimilar in

size, the right much the smaller, almost oval, and having the opening

to the copulatory pouch at almost the middle of the upper margin.

The species seems to be less abundant than its near ally.

PH-ffiOCYMA INSUDA, new species.

Ground color dull leather brown, with smoky shadings, the female

much darker than the male. Front of the head white or yellowish,

limited above by a transverse black bar, which in turn is surmounted

by a white line limiting the concolorous vertex. Collar with a dusky

transverse line more or less obviously shaded by a paler tint on one

or both sides. Thorax crossed by two darker lines, more or less obvi-

ously margined posteriorly by paler scales. Basal space to the t. a.

line crossed by narrow brown and grayish lines, which ure more obvi-
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ous and brighter in the male. T. a. line black, a little curved, irreg-

ular on the cell, as a whole inwardly oblique. In the male this line is

followed by a belt of bluish scales which are quite conspicuous; in

the female there is a similar band, but the scales are more scattering,

of a duller tint, and over a much darker ground, so that they are not

relieved. A punctiform black orbicular may or may not be included

in this band. Two undulating dusky lines cross before the middle

and aid in darkening that area; a third and sometimes a fourth arc

more obscure and cross beyond the middle, which is the palest por-

tion of the wing. The reniform is narrow, upright, a little darker,

anteriorly marked by black and posteriorly by white scales; both of

these distinctions more obvious in the female. T. p. line black, slen-

der, continuous, outwardly edged by yellow scales in some females,

irregular, in general outwardly oblique from costa to near middle,

then with a rounded angle bent inwardly and oblique to the inner

margin. S. t. line broader, more diffuse, tending to become broken

on the veins by bluish dots, parallel to but wT ell removed from t. p.

line to vein T, where it diverges and runs outwardly oblique to the

costa. The space between these lines is darker than the median

space, and the s. t. line is followed by a broad band which in the

male is as dark and in the female much darker than the included

shade. Beyond this band is a paler brown shade which in the male is

blue powdered, and in the female is strigillate with darker brown.

Outwardly there is a darker brown marginal shade, broken by pale

lunules at the incisions. The fringes have a yellowish Hue at base

and are strigillate with brown. Secondaries pale brown to the mid-

dle, then with two or three more or less obvious, somewhat diffuse

transverse lines before the double, black, extra-median line, the inner

portion of which is narrow, thread-like, even; the outer edged with

yellow scales, and forming a small 5> near the upper part of its

course. Beyond this is a much darker band in the female, and in the

male a blue powdering. The terminal area and fringes are as in the

primaries. Beneath brown, powdery, all wings with a discal spot and
an extra-median brown line, secondaries sometimes with two lines

within and one or two beyond this line. A series of whitish dots at

the incisions on both wings.

Expands, 1.25-1.02 inches=31-48 mm.
Habitat.—Southern Arizona : Yavapai County, August 11-25

(Hutson) ; Santa Rita Mountains, 5-8,000 feet, July (Siioav) ; Chiri-

cahua Mountains (Barnes) ; Prescott, July, August (Buchholz).

Type.—Eutgers College Collection: cotypes U.S.N.M., Type No.

12023; also collection O. Buchholz.

The color contrast between the sexes is very strongly marked in this

species and yet there is less difference in the actual amount of bine

powdering than occurs in some other species. In the female the blue
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powderings are simply a little more scattered and are absorbed in the

dark ground instead of contrasting with it. In both sexes there is

considerable variation in tint, and some females are almost uniformly

deep chocolate brown, with darker transverse lines edged with gray

atoms. In all such cases the white outer edging of the reniform

stands out strongly. There is no other species in our fauna that can

t>e confused with this.

A fine series of 25 males and 23 females collected by Mr. Otto

Buchholz gives the greatest range of size and also the longest period

of flight, from early July to the middle of August.

The spinulation of the middle tibia? is very distinct, the spines

being large and stout, though few in number, and easily discernible

among the vestiture. In the male the mass of specialized scales cov-

ered by the femoral fringing forms a great wad that is very conspicu-

ous when the middle leg is slightly moved, yet may be so closely

appressed to the thorax as to be readily overlooked.

The abdominal tuftings are much reduced in this species, and in

flown specimens they are likely to be totally absent. The genitalia of

the male are decidedly asymmetrical, the harpes slender, irregular,

and extremely unlike. The uncus is very long, slender, and has a

sharply curved very pointed hook at tip.

In the female there is no apparent modification of the terminal seg-

ments on the upper side. On the underside the lobing is incomplete;

the plate on the right is fully developed and takes up more than half

the segment; the lobe on the left is very much smaller, and while it is

fully chitinized along its inner margin, it is not well differentiated

outwardly, and seems to merge into the texture of the segment. The
opening to the copulatory pouch is at the upper inner margin of the

right lobe, but forms no distinct tubular structure. It forms rather

a space between the two lobes at that point and all from the lateral

margin. There is nothing quite like this in any other of our species,

and it seems in a way intermediate between the fully lobed types and

such forms us lunata, in which there is no true lobing at all.

PHffiOCYMA NORDA. new species.

1904. Homoptera calycanthata Dyab, Proc. U. S. N;it. Mus., XXVI I, p. 870,

larva on birch.

Ground color a rich deep brown, more yellowish in the female than

in the male, but varying in depth in both sexes. Head concolorous or

with ;i gray frontal spot. Collar with a median black line, with or

without an edging of bluish scales. Thorax with a more or less ob-

vious transverse gray line across the disc and patagia behind the mid-

dle: posterior tuft well marked, sometimes a little gray-tipped.

Abdominal tufts well defined in good specimens, but consisting of

long upright scales which are easily disturbed and lost, so that the
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majority of examples have no tufts at all; some of the scales gray

tipped. In the males, primaries to the t. a. line darker brown, crossed

by indistinct wavy lines: the t. a. inwardly oblique, only a little

curved, quite sharply defined by a line of bright blue scales which

usually extend outwardly so as to form a powdery blue fascia merg-

ing gradually into the ground color. The small punctiform black

orbicular is usually included in 'this fascia. The reniform is lunate,

elongate, nearly upright, dusky and without definite outlines. T. p.

and s. t. lines run close together when both are present, but either of

them may be wanting and rarely are both of them equally defined;

usually one of them is black and very distinct from the inner mar-

gin, parallel with the outer margin to the middle of the wing. At

that point they form a rounded angle and the t. p. proceeds ;i little

irregularly, but on the whole obliquely to the costa a little beyond

outer third, while the s. t. curves in and then out. so as to reach the

costa a little before the apex. Usually it is the s. t. line that is black

and most obvious toward the costal area, and usually also the costal

area between these two lines is as dark as the base and darker than

the rest of the wing. Beyond the s. t. line is a powdering of bright

blue scales which may extend almost to the margin, interrupted at

the middle by a brown shading so as to give the characteristic ap-

pearance of two lunate blue areas. At the apex is a conspicuous

blackish blotch. There is a brown terminal line, parallel with the

small indentations of the outer margin, and the fringes have a brown

interline. Through the terminal area there are fine transverse brown

strigse that vary in number and intensity in the specimens. Sec-

ondaries brown, with inconspicuous darker transverse lines to the

geminate extra-median line, of which the outer element is usually

black, conspicuous, and extends rather evenly from the anal angle

to costal margin, forming a small ^ near the upper end of its course.

Beyond this line there is a powdering of bright blue scales, which

usually fills most of the terminal area, which otherwise is more con-

spicuously strigillate with brown. There is a pale line at the base of

the brown fringes.

In the female there are no blue powderings, and the maculation is

on the whole much more obscurely marked. The t. a. line is rarely

marked, and the dusky basal shade extends to or even beyond the

middle of the wing and along the costa so as to include the reniform.

The costal area between t. p. and s. t. lines is well marked and often

a little purplish, and a broad shading of a similar tint is beyond the

s. t. line from inner margin to the middle of the wing. On the sec-

ondaries a similar shade is beyond the extra median line, and this

is sometimes traversed by lines of gray scales.

Beneath, the sexes are practically alike: smoky brown, with more

or less obvious but generally vague transverse lines, and on all wings
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an obvious cliscal spot. There is a small black dot, followed by a

larger white one at each indentation of the outer margin.

Expands, 1.40-1.80 inches = 35-45 mm.
Habitat.—Kaslo, British Columbia, in May and June; Kossland,

British Columbia, in early June; Arrowhead Lake, British Colum-

bia, in May; Cartwright, Manitoba, in June.

Type.—Rutgers College Collection: cotypes U.S.N.M., Type No.

12024; also Cockle and Barnes collections.

In the fine series of examples before me, 20 males and 18 females,

comprising material from Mr. Cockle, from Doctor Barnes, from the

U. S. National Museum, and from my own collection, this species

stands out from all its allies in the rich, dark coloring, especially of

the male, in which the blue powdering is more brilliant than in that

of any other species. As to the range of variation, that is, in general,

similar to that of minerea. In the male the blue scales may be re-

duced to marginal lines or they may form diffuse shadings; the

median space may be entirely concolorous. or it may be in whole or

part paler, more yellowish than the rest of the wing. In the female

the forewings may be almost uniform, or there may be a broad paler

shading that takes the outer half of the median space and extends to

the outer margin above the middle.

This is the species referred to by Dr. Harrison G. Dyar as caly-

canthata, and the description of the early stages there given applies

here and not to Abbot and Smith's species.

This is a close ally of minerea, and in fact is minerea intensified

and more brilliant. It may prove to be a geographical race when
the larvae of both forms have been compared ; but the fact that, with

so large a series of minerea covering 80 wide a range of territory,

there are none that in the male match the brilliant contrasts of

n <>/</</, has induced me to keep this form distinct.

The sexual characters are on the whole very much like those of

minerea; in fact, the small differences in detail that do appear I

would consider within (he range of specific variation in both sexes.

PHiEOCYMA MINEREA (Guenee).

1852. Homoptera minerea Guenee, Spec. Gen., Noct., [II, p. 15, pi. xvni, fig. 6.

1857. Homoptera minerea Walker, C. B. Mus., Het., XI IT. p. 1054.

ls."7. Homoptera obliqua Walker, C. B. Mus., Het., XIII. p. 1054.

1S(!5. Homoptera minerea Bethune, Canadian Journal. X, p. 254.

ISC,."). Homoptera aloofasciata Bethttne, Canadian Journal, X, p. 250.

1st;.",. Homoptera mho rot obliqua Walker, not Guenee, Grote and Rob-

inson, Trans. Am. Ent. Soc, II. p. 70.

Varies in color from tawny yellow to chocolate brown, marked and

shaded with darker brown or black. Head concolorous. Collar with

" Proc. I. S. Nat. .Mus.. XXVII, L904, p. 879.
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a median black line and usually a slightly darker shade below tip.

Thorax with three dusky brown transverse lines, the one behind the

middle often edged with blue-gray scales. Primaries with usually

a more or less mottled appearance; basal area darker as a rule and

the triangular costal area between t. p. and s. t., lines usually as dark

or darker than any other portion of the wing. Basal line usually

traceable, sometimes evident, geminate, in the male often picked

out by bluish white scales. T. a. line best emphasized by the differ-

ence in shade between basal and median space : rarely geminate, the

lines black edged, interval brown; often a pale line separates off a

narrow band from the rest of the basal space; in course inwardly

oblique, only a little irregular or outcurved. In the male there is

usually a pale blue edging beyond the line which may expand into a

rather broad fascia. Median space usually a little paler than the

rest of the wing, but it may be concolorous in either sex. As a rule

there are three transverse undulating dusky lines which tend to

darken the space a little at or before the middle, leaving the outer

portion paler; quite usually also there is a darker brown shade over

the costal area. T. p. line geminate, very fine, rarely black and then

tending to lose the outer portion; in course outwardly oblique to the

interspace between veins G and 7, there acutely bent, making a deep

incurve followed by an equal outcurve and then oblique, evenly

sinuate to the inner margin. S. t. line inwardly oblique from costa

to vein 5, then outcurved and parallel with the t. p. line for the bal-

ance of its course. From the costa to vein 7 it is edged with black

inwardly, and the space to the t. p. line is dark browui or even black-

ish ; to vein 4 the line is interrupted or feebly marked on the pale

ground, and below that point to the inner margin it is often black

and conspicuous. Over or beyond this line, especially in the female,

a dusky or blackish shade may extend from inner margin upward
to the angle of the line and then outward on or below vein 4 to the

outer margin, interrupting the terminal space and forming a break

for the pale median shade to extend outward to the margin. In the

male this shade may be powdered with bluish wdiite, or there may
be a lilac blue line, or the entire terminal area may be bluish, inter-

rupted always by the dark shading on or below vein 4. There is a

dusky terminal line which may be broken and partly lunulate and is

sometimes preceded by brown or bluish dots. The fringes are inter-

lined with pale at base and darker at middle. Orbicular a black or

brown dot which is often wanting. Reniform rather small, lunate,

dusky, without defining lines as a rule. Secondaries usually a little

paler basally, the disk crossed by a series of lighter and darker trans-

verse, somewhat undulated shade lines. A distinct, slightly incurved

and slightly irregular black line, outwardly pale edged, continues

the s. t. of primaries. The terminal space in the male is usually more
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or less blue shaded or powdered; in the female it may be merely

strigillate or there may be a dusky band similar to that beyond s. t.

line on primaries. Beneath powdery, with linear discal spots on all

wings; primaries with median and an extra median transverse shade

lines, secondaries crossed by several undulating- lines.

Expands, 1.60-1.88 inches = 40-47 mm.
Habitat.—Canada to Florida along- the Atlantic coast; west to the

Rocky Mountains; Arizona.

Dates in the more northern part of its range are May, June, and

July, the latter usually worn females; from the Southern States

there are specimens in August.

A series of over one hundred examples, representing the entire

range of distribution, is before me and gives an excellent chance to

determine the extent of variation. This is aided by a series of 27

specimens from one locality in the Catskill Mountains, taken by Mr,

R. F. Pearsall, which shows that the entire geographical range may
be matched within the limits of a single locality.

At first sight it seems almost hopeless to attempt to describe these

variations; but if we separate the sexes, we find that they group into

types. Taking first the males, we have those in which the terminal

space is divided into two lunate bluish areas, and these usually have

the anterior portion of the median space also blue powdered. Then
come the less contrasting forms in which the blue is reduced to an

edging, or it may be an almost continuous line, as in the example

that formed the type of Doctor Bethune's albofasciata. With either

of these forms there may occur examples that have the median space

much paler than the rest of the wing. In the female the range is

somewhat less because the blue is eliminated. We have forms that

are almost evenly blackish except for a light sub-apical shading, and

forms that have the median space contrastingly paler, and every-

thing in between. Throughout it all, however, the species remains

characteristic and specimens from New York and from Arizona are

placed with equal readiness.

The spinulation of the middle tibia is distinct, though not con-

spicuous, and sometimes there is a spinule or two between the spurs

of the posterior pair. The tufting on the middle femora of the male

is obvious and the mass of specialized scales is Large and conspicuous.

The genitalia of the male are moderately asymmetrical, the left

harpe much broader at base and narrowing abruptly into an elongate

flattened process; the right much more elongate, narrower through-

out. I have examined specimens of the most divergent appearance

superficially, and from the extremes in geographical range, without

discovering any material departure in form.

In the female the depressions on the upper surface are usually

well marked and the terminal segments are usually more or less
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marked with ocherous. Beneath, the lobes are approximately equal,

the opening of the copulatory pouch at the upper inner angle, taking

in the angle itself and not any material portion of either upper or

inner margin.

PHiEOCYMA LUNIFERA Hubner.

1818. Phceocyma lunifera Hubner, Zutraege, i>. 1i), figs. '.»7, 98.

1818. Phceocyma lunifera Hubner, Verzeichniss, p. 275.

1857. Phceocyma lunifera Walker, C. B. Mus., Het., XIII, p. 1015.

1805. Phceocyma lunifera Bethune, Canadian Journal, X, p. 249.

1875. Homoptera penna Morrison, Proc. Bost. Soc. N. H., XVIII, p. 241.

1878. Phceocyma penna Grote, Bull. U. S. Geol. Sum., IV, p. 1S5.

1893. Homoptera penna Smith, Bull. 44, U. S. Nat. Mus.. p. 371.

Ground color a dirty luteous gray or brown, more or less tinted

with red brown. Head with a brown or black frontal line. Collar

with a more or less obvious black or brown medial line. Thorax

with obscure transverse light and dark alternating shades. Abdomen
gray to luteous, the dorsal tuftings small. Primaries with the trans-

verse markings usually distinct and the s. t. line, at least, black and

contrasting. Basal space usually darker and sometimes contrastingly

so. Basal line marked in some specimens; usually as a dark shade

between pale marginal lines. T. a. line always obvious, geminate,

brown, the intervening space tending to darken so as to form a band,

and in such case often preceded by a paler line. Median space

usually paler at the t. a. line than elsewhere, and darkening from the

middle outward; but it may be absolutely concolorous, may have a

pair of nearly upright diffuse median lines, or may be simply washed

with darker outwardly. Orbicular a black or brown dot, distinct in

most of the specimens. Reniform of moderate size, lunate, uniformly

dusky or blackish, edged with yellowish scales. T. p. line slender,

threadlike, usually black, tending to become lost inferiorly, out-

wardly bent over cell, roundedly indented opposite reniform, thence

from vein 4 inwardty oblique and sinuate to the margin. S. t. line

black, usually complete, sometimes broken opposite the reniform and

occasionally obscure toward costa. It is irregular and a little dentic-

ulate in the upper part of its course, forming an incurve from costa

to vein 4. where it is outwardly dentate and carried to vein 3, where

it reaches the greatest outward bend, thence more evenly to the inner

margin. The s. t. space is more or less completely dark-filled ; some-

times entirely, so as to form a distinct band, sometimes only at costa

to form a dark triangular blotch, and sometimes the dark shading

extends inward into the median space. Usually the lower half of the

line is broader and more conspicuously contrasting. The terminal

area may be concolorous, which is the rule in the females; it may be

more or less powdered with bluish gray, forming an obscure band,

and that is more common in the males ; there may be a dusky shading

Proc. N. M. vol. xxxv—08 16
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beyond the lower half of s. t. line extending to the outer margin from
the outward indentation of the s. t. line, and that is not common in

either sex. There is usually a dusky apical shade and a yellowish

line at base of fringes. Secondaries a little paler at base than

primaries, disc crossed by two or three dusky shade bands that some-

times form an obscure fascia. An extra-median double line, the

inner slender and often brown, the outer conspicuous, black, inwardly

diffuse. The lines diverge toward the costa and the space between

them tends to become and sometimes is completely dark filled. The
terminal space may be concolorous, may have a bluish gray band

through its middle or a leaden gray shading. Beneath dull yellowish,

more or less powdery, ranging from almost immaculate to forms with

a discal limule, a median dusky line and a t. p. and s. t. line on all

wings.

Expands, 1.40-1.64 inches = 35-41 mm.
Habitat.—Massachusetts to Texas, west through the Central States

and probably to the Rocky Mountains.

This is one of the several different forms that has been in collec-

tions as calycanthata. It is sometimes named penna Morrison, cor-

rectly enough, and occasionally galbanata Morrison, which is not so

far out of the way. As a matter of fact I believe this to be the form

that Hiibner had before him and that served as the original of his

figure in the Zutraege. Careful comparison shows that no other

species answers all the requirements of the figures and that this species

does do so in all save a few minor details that are within range of

artistic error. Those very points which Mr. Morrison emphasizes in

his description of penna, notably the dark filling of s. t. space, are

well brought out by the figure, and so is the dusky basal area. I have

never seen any specimen with quite so well marked a yellow ring

around the reniform, but examples with a yellow edging are not in-

frequent. The irregular s. t. line wTith the little dents on veins 3 and

4 is quite characteristic, and the secondaries I can match perfectly in

the series before me.

The species figured under this name by Guenee is cingulifera

Walker, the mistake occurring through too great a reliance on the

dark basal area and pale reniform. Guenee seems not to have had
anything like the real species before him.

As to the range of variation, that is considerable in both sexes, and

puzzling when it comes to making a separation from lineosa Walker.

In the typical form the basal and s. t. spaces are dark and there is

an upright median shade which fades outwardly. In such cases there

is usually a paler terminal area, and, in the male, more or less blue

powdering, so that there may be a resemblance to minerea or yet

more to the Colorado or rubi type. In rare eases there is a heavy in-

ward darkening from the s. t. space on both wings, leaving a pale

baud beyond the t. a. line, which gives those examples a very unusual
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appearance. The median space may be entirely uniform, and in that

case there is often a dark shade band beyond the lower half of the

s. t. line from the angle of which a dark shade may extend to outer

margin. When this is accompanied by a dark apical blotch we have

two large pale terminal lunate areas as is characteristic in lunata

and minerea. The extreme in the other direction comes when the

wings are very uniform, without contrasts, and only the t. p. and

s. t. lines stand out in whole or part, black and contrasting.

Just where to draw the line between this form and lineosa becomes

puzzling and a matter of nice judgment, particularly when the spe-

cies occur together at the same time and are taken under absolutely

identical conditions. I can find no tangible structural difference of

any kind between them and I have arranged them to show a full line

of intergrades from one to the other; yet the line is unsatisfactory

and the arrangement into two series is on the whole most satisfactory.

I believe there are two species. I admit my inability to separate

them by any positive characters. Lunifera is on the whole a smoother

species, less strigate, less obviously crossed by undulating darker

shades, and with more definite ornamentation throughout.

The middle tibiae are set with a moderate number of rather long

spinules, easily seen, and the middle femora of the male have the

mass of specialized scales very large and the tufting conspicuous.

The male genitalia are distinctly asymmetrical, both harpes very

much curved and forked at tip, but in a totally different way, as

appears by a reference to the figures. The uncus is very long and

slender and is a little sinuate toward the tip, which is acute and a

little hooked.

The females have the impressions of the upper surface of penulti-

mate segment well marked and the tufts a little discolored. On the

under side the segment is distinctly lobed, the lobes not markedly

different, yet sufficiently so to be characteristic. The opening to the

copulatory pouch is from the upper inner angle and conies from the

angle itself rather than from either upper or lateral margin.

PHEOCYMA LINEOSA (Walker).

1857. Homoptera lineosa Walker, C. B. Mus., Het., XIII, p. 10f>().

1865. Homoptera lineosa Bethune, Canadian Journal, X, p. 259.

1875. Homoptera galoanata Morrison, Proc. Acad. Nat. Sci. Philadelphia,

1875, p. 435.

1878. Pheocyma luniferat Grote, Bull. U. S. Geol. Surv., IV, p. 185.

1880. Pheocyma luniferat Grote, Can. Ent, XII, p. 87.

1893. Homoptera lineosa (=lunifera Grote, not Hubner) Smith, Bull. 44,

U. S. Nat. Mus., p. 368.

Ground color a rather uniform pale or creamy gray, tending to

reddish brown. Head with a variably evident frontal line, collar
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with a blackish transverse line at middle. Thorax with obscure paler

and dusky transverse lines, which are rarely well marked and often

obsolete. Abdomen of the palest ground color, the dorsal tuftings

small. Primaries having a powdery or dusty appearance, more or

less strigate and with rivulous dusky lines that obscure all the macu-

lation and undoubtedly suggested the name lint osa. None of the

lines distinct or black and none of the markings contrasting. Basal

area quite usually a little darker than the median space; the basal

line geminate, brown, diffuse; t. a. line geminate, brown, sometimes

preceded by a paler line or outwardly edged with darker followed by

gray scales. The median space is usually a little paler basally; at

middle and beyond crossed by two or three dusky shade lines. T. p.

line very slender, brown or black not contrasting, outwardly bent

over reniform, angularly and usually well indented opposite reni-

form, oblique and sinuate from vein 3 to inner margin. 8. t. line

brown, a little diffuse, incurved from costa to the interspace between

veins 3 and -i, there with a rather well marked outward tooth, below

that inwardly oblique and a little sinuate rather than incurved.

Beyond this there may be a more or less defined yellow shade line,

a dusky band beyond lower half, a dusky outward shade from angle

of line to outer margin, or there may be only an obscure strigillation.

Very often there is a slight apical shade and in the male there is

usually more or less bluish gray in the form of shading or powder-

ing. There may or may not be a brown terminal line, with the

incisions pale marked and the veins dark tipped. There is usually a

dull brown, punctiform orbicular, and the reniform is dark, lunate,

more or less edged with yellowish. The secondaries are paler at

extreme base, the disc crossed by a series of alternate paler and

darker undulating lines, of which either series may be the more

prominent. The exterior line is best marked, narrow, black, or edged

with black scales, not conspicuous, outwardly followed by a yellow

or whitish line. The terminal area is usually more or less blue or

violet-gray powdered, tending to form a band in the male, some-

times changed to a leaden gray band. Terminal line as in primaries.

Beneath yellowish brown, powdery, primaries with a large, second-

aries with a small, discal spot, both wings with an irregular extra-

median line.

Expands. 1.32-1.60 inches=33-40 mm.
Habitat.—Canada to Texas, west to Colorado: Kansas. New Mex-

ico, Winnipeg, Manitoba. Dates range from the end of May to

August.

I have a long series of specimens from the various collections, rep-

resenting the entire range above given, and some very good local

collections, notably one of 24 males and 28 females from Dr. (). S.

Westcott, collected near Chicago in May and June. In this series
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were 8 males and 15 females that were separated out as representing

the true lunifera and which gave opportunity to study local variation.

In ground color the variation is from very light creamy gray to

a rusty brownish gray: the latter more general in the specimens from

the southwest (Texas), which are also notably larger. Galbanuta

Morrison is based on one of the neatly marked gray forms.

The difference between the sexes is not uniformly marked and it

is not always possible to separate them from the wing characters

alone; nevertheless, as a rule, there is more gray powdering in the

terminal space in the males than there is in the females, and in size

the female usually exceeds (he malt*.

Typical specimens have no sharply defined lines or marks and the

wings seem to be crossed by a mass of slightly undulating dusky

lines. From that point variation runs to forms which it is not easy

to differentiate from some forms of lunifera.

In structure of legs and in the male and female genitalic characters

I can find no substantial differences; in fact, the northern gray and

southern red form- actually show more divergencies than do the

typical lineosa and lunifera. Yet for reasons already given I have

preferred to hold the species distinct.

PHjEOCYMA UNILINEATA (Grote).

1N7C>. Homoptera unilineata Grote, Can. Ent., VIII, p. 108.

iss:;. Uanmi>tcni iiniliiniihi Grote, Can. Ent., XV, p. 123.

1003. Homoptera unilineata Holland, Moth Book, p. 278, pi. xxxvn, fig. 14.

Ground color rusty yellow or leather brown, more or less washed

with gray. Head usually deeper brown. Collar sometimes steel gray

just below tip. Thorax with three vaguely marked transverse dull

gray bands which are often obsolete. The posterior tufting is unus-

ually thick and the patagia are divergent and alate in well preserved

specimens. Dorsal tufts of abdomen very small, and in flown exam-

ples are more often altogether absent. Primaries rusty in appearance,

more in' li sss strigillate or powdered with dark brown or even blackish

scales; sometimes arranged so as to form a series of vague discal

transverse lines. Basal space usually a little darker, a narrow pale

line separating off an outer band which serves as the t. a. line and

may be itself outwardly edged with paler scales. Orbicular a small

black dot. visible in most specimens. Reniform narrow, upright, a

little lunate, small or moderate in size, dusky, usually not outlined,

but sometimes edged with rusty or yellowish scales. The t. p. and s. t.

lines are united for most of their course, and between vein and the

inner margin there is an even narrow yellow line, outwardly bordered

by a rusty brown line. This forms an obtuse outward angle between

veins ."» and -[. and above vein 6 it divides, the t. p. line running

obliquely inward to the costa, while the s. t. line continues its course a
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little outward to the costa. The triangular area thus inclosed is often

darker than the rest of the wing and forms its most conspicuous fea-

ture. There is a tendency to a dusky shade band beyond the s. t.

line, and the terminal area becomes more gray, forming the palest

portion of the wing. There is a narrow brown terminal line followed

by a yellow line at base of fringes, and from the terminal line a series

of rays extend into the interspaces, giving the whole a crenulated

appearance that intensifies the denticulate appearance of the outer

margin. Secondaries a little paler and less powdery; three vague

dusky shade lines crossing the disk before the conspicuous black

extra-median line, which is usually not extended above vein 6. Ter-

minal area concolorous, the terminal brown line and pale line at base

of fringes being as a rule continued from primaries. Beneath pale

yellowish brown, powdery, without obvious markings in most cases;

sometimes with a discal spot, rarely with transverse lines.

Expands, 1.60-1.92 inches=40-48 mm.
Habitat.—Canada to the District of Columbia, April and May.

A series of 8 males and 15 females is at hand representing, as

actual points of capture, New Hampshire, Webster, May 12-16 ; New
York, Center, May 12-17; Long Island, May 14; New Jersey, no

specific localities nor dates; AVashington, District of Columbia, April

15-22; Iowa, May 1) and 22, no specific locality. There is, on the

whole, little variation; some specimens are darker than others and

some are much more powdery, one Iowa example becoming almost

steel gray to the terminal space. There is more or less contrast in

the basal space and the costal area between the t. p. and s. t. lines

is sometimes conspicuously the darkest part of the wing.

The species is one of the most characteristic of our fauna; the

unusually elevated or alate patagia, the strongly dentate outer mar-

gins, and the conjoint t. p. and s. t. lines form a combination that

seems unmistakable.

In the male the femoral tufting on the middle leg is not conspicu-

ous; but the femur is excavated, there is a fringing on both sides,

and then' is a mass of specialized scales. As a whole the legs are

stout, the spines of the median pair being long and arranged in a

series along the sides.

The sexual parts of the male are symmetrical or nearly so. The
uncus is slender and has a long drawn-out, curved point. The lateral

pieces are slender, hooked like the uncus itself, and somewhat dilated

toward the tip. The penis sheath is almost semicircular in outline.

The anal plates of the female are nearly symmetrical, the opening to

the eopulatory pouch from the upper inner angle of the right half as

seen from below, hut from the upper margin itself.

The species does not seem to he abundant anywhere.
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PH-ffiOCYMA OBLIQUA (Guenee).

L852. Homoptera obliqua GtjenEe, Spec. Gen., Noct., Ill, p. 16, pi. xv, flg. 7.

Ground color mouse gray to fawn brown, more or less washed with

blue gray. Head usually a little more brown. Collar and thorax

concolorous; posterior tuft sometimes brown tipped, as is also the

large tuft at base of abdomen. Dorsal tufts of abdomen distinct

in well preserved specimens, and sometimes white tipped. Primaries

with a wash of violet gray over the entire surface, more or less

marked; lines usually traceable, but none of them black or contrast-

ing. Basal space usually a little darker, and the outer e"dge of this

is often bordered by darker brown scales forming the t. a. line; there

is an outward tooth on the subcostal and belowT this the line while

inwardly oblique is a little outcurved in the interspaces. Beyond

the t. a. line is the palest area of the wing, extending to an upright

or slightly angulated median shade beyond which the space is a

little more brown. Orbicular small, punctiform, brown, Reniform

lunate, usually diffuse, sometimes brown and fairly well defined

but not outlined, followed by a more or less obvious rusty reddish

shading. T. p. line slender, brown, tending to become lost, some-

times preceded by a cinerous shade; inwardly angulate opposite

the reniform and not much incurved below the cell; outwardly a

little shaded with brown toward costa in some specimens. S. t. line

obvious only below vein -4, thence to the inner margin parallel with

and close to the t. p. line, but darker and better marked, sometimes

emphasized by black scales. The upper part of the line is usually

traceable by a line of gray or brown scales or by both, but in many
cases it is entirely lost. The terminal area is more or less mottled

with gray, strigillate, and sometimes there is a darker shade beyond

the visible portion of the s. t. line. There may or may not be a brow u

terminal line, with pale dots at the incisions. Secondaries usually

with two, sometimes with three visible transverse shadings on disk

before the distinct brown band which extends from anal angle with

a slight incurve to costa just within the apex, becoming much less

obvious as it approaches the costa. The outer portion of this band

is determinate, edged by brown or black scales, and often followed

by a yellowish line; the inner portion is more or less diffuse in most

specimens. The terminal area is usually without markings, a ter-

minal line being occasionally present. Beneath dull yellowish to

pale brown, more or less powdery, with or without discal spots or

extramedian transverse lines on all wings.

Expands, 1.48-1.92 inches=37-48 mm.
Habitat.—New York to Florida and probably throughout the

Atlantic coast region to Canada and westward to the Mississippi.

Specific localities are; New York. Center. April 29-May 28, Long
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Island; Pennsylvania: Washington, District of Columbia, May 19,

24; North Carolina, Ealeigh, July 25; Florida, Seven Oaks in Sep-

tember ; Missouri.

In the series before me there are 9 males and 12 females and they

are, after all, very much alike. There is a little difference in the

amount of contrast between the various spaces and a little difference

in the ground color; but over all is the gray wash that is characteris-

tic of the species and which no other has in the same way.

In the male the middle femora have the sexual tufts distinct but

not really conspicuous, inclosing a large mass of specialized scales.

The spinulation of the median tibiae in both sexes is scanty and not

conspicuous.

The genitalia in the male are markedly asymmetrical, the lateral

process or harpe of the right side as seen from above being markedly

shorter and more slender than that of the left, which also has an

accessory process which curves from the lower margin upward on

the inner side and shields the base of the uncus.

In the female the anal segments tend to become ocherous and the

depressions on the upper surface are very well marked. The lobes

of the divided segment beneath are very dissimilar in form and the

entrance to the copulatory pouch is shifted to the outer upper angle

of the right plate.

This appears to be the most abundant of the species of this series.

PHJEOCYMA METATA, new species.

Light fawn brown tending to gray, the primaries more or less

washed with gray. Head and thorax immaculate. Abdomen tending

to more yellowish or rusty. Primaries with the basal space usually

a little darker. Basal line traceable in some specimens, but never

black, distinct. T. a. line usually marked only by the difference in tint

between basal and median space, sometimes a little more defined by

an edging of dark scales; never a black line; in course outwardly den-

tate on subcosta and then with a slight and tolerably even outcurve

to the inner margin. Beyond this line there is a broad band-like area

to the middle of the median space that is usually lighter than the

rest of the wing and i- gray powdered, the punctiform blackish orbic-

ular visible in most cases. At the middle is a somewhat irregular

median line and beyond thai the space may be evenly deeper in tint

or there may be two other diffuse lines crossing it. The reniform is

moderate in size, lunate, dusky <>r in a few cases even blackish ; beyond

it a more reddish shading to the t. p. line. The t. p. line is usually

distinct enough from cost a to the middle of the wing, indented as

usual opposite the middle of reniform, and it is lost or very ob-

scurely marked toward the inner margin. The s. t. line is distinct,

black, or blackish between vein I ami the inner margin, forming an

even curve: but between costa and vein 4 it is altogether lost, marked
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by a little contrast between s. t. and terminal spaces only, or rarely

by an edging of darker or paler scales. Beyond the s. t. line is a dusky

somewhat glaucous band or shade, best marked opposite the angula-

tion of the line and usually distinct to the inner margin, while toward

the costa it is lost before it reaches the apical area. There is a tend-

ency toward strigillation of the terminal space and toward a series

of pale terminal spots. Secondaries witli a black extra-median line

extending from anal angle almost to costa well within the apex. This

line is usually edged with yellowish scales or a yellowish line out-

wardly, and with a brown shade inwardly, in some cases forming a

real band that extends from the angle to vein 5. There 1 is a tendency

to a bluish powdering in the terminal area, which is best marked in

the males. Beneath, yellowish brown, powdery, secondaries usually

with a discal spot. Sometimes the primaries also have such a spot

and occasionally a transverse line will be traceable, usually on the

secondaries.

Expands, 1.60-1.80 inches=40-45 mm.
Habitat.—Center. New York, in May; Pennsylvania; Washington,

District of Columbia; Tryon, North Carolina, in August; Virginia;

Florida.

Types.—Coll. U.S.N.M., Type No. L2025; also Rutgers College

Collection.

Four males and six females are at hand ; all very similar, yet ex-

hibiting a considerable range of variation. As a whole the males are

a little more brilliant and better marked than the females, one of

the latter having almost no contrasts. There is quite a bit of differ-

ence in the reniform; but it is always darker than the ground and

never quite black. The terminal area usually shows the dusky band

distinct, but even that may disappear almost entirely. In the defini-

tion of the median shade there is every range between distinct and

almost entire uniformity: but the hitter is exceptional.

The spinulation of the middle tibia is scattering and not conspic-

uous in either sex; in the male the spines are not easily found in the

dense vestiture. The tufting of the middle femora in the male is

quite distinct and there is a large mass of specialized scales.

The genitalia of the male are distinctly asymmetrical, the lateral

processes or harpes of the right side being much more curved and

slender than those of the left, while the left side has the same sort of

supplemental piece found in obliqua, except that it is here narrower

and longer, and rounded at tip; altogether a smaller and less conspic-

uous structure.

In the female the depressions on the upper side of the anal segment

are well marked and sometimes the segment is ocherous. On the

under side the lobes are not markedly dissimilar and the opening to
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the copulatory pouch is at the upper inner angle of the right lobe,

taking in the angle itself and not either side or top alone.

This species is one of those that has been confused with obliqua

and is very like it. Superficially it lacks the gray washing, and while

this does not seem very much of a distinction, yet a comparison of

two series shows a very marked difference in appearance. It also

averages smaller in size, although the smallest obliqua is smaller than

any of my metata; but the average obliqua uniformly exceeds the

average metata. The tranverse marking is more conspicuous and

the reniform more contrasting and these factors when added to the

lack of gray wash give a characteristic appearance that is recog-

nizable. Finally, and this of course is the determining factor, the

genital structures of both sexes shows obvious differences, less marked,

perhaps, in the male than in the female, where the character of the

lobes and the location of the opening of the copulatory pouch are

quite different. A comparison of the figures will make this point

more clear.

PHjEOCYMA CUREMA, new species.

Varies from fawn to mouse gray, the base being a light red-brown,

more or less overlaid by a wash of blue-gray; the vestiture even, not

rough or velvety. Head and thorax concolorous; head sometimes a

little darker brown, and collar sometimes a little more rusty than the

general ground. Abdomen more rusty brown, the dorsal tufts small

but conspicuous when they are not altogether lost. Primaries rather

even in color, without strong contrasts, the transverse maculation

clean cut. Basal line single, black, distinct. T. a. line single, nar-

row, usually black and distinct, irregular, an outward tooth on the

subcostal and a long inward angle on the median vein. T. p. line

often obsolete, sometimes only partially traceable, brown and thread-

like, rarely distinct throughout its course, and only occasionally black.

In course it has the usual exsertion over the reniform, with an inward

angulation opposite the middle of cell, and the deep incurve, parallel

with the s. t. line, below it. S. t. line usually black and distinct

through the lower part of its course, but above the angulation at its

middle it is indistinct, marked chiefly by the margin of the darker

s. t. space. There is more or less gray powdering in the terminal

splice, but there is no terminal line and the fringes are uniform.

The basal portion of the median space is usually a little the palest

portion of the wing, and is limited outwardly by a straight shade

line that is scarcely darker in most examples and never distinct,

marking the edge of the somewhat ' darker portion of the median

space. No trace of an orbicular in any specimen. Reniform lunate,

usually black, contrasting, always obviously darker than the ground,

and beyond it is a rusty red shade which extends to the t. p. line or

the place where it should be. Secondaries somewhat duller in color
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than the primaries, without traceable transverse maculation until the

distinct, narrow, black extra median line is reached. This is most dis-

tinct toward the inner angle, does not reach the costa and is outwardly

edged by a bluish-gray line or by a more diffuse shading of blue-

gray scales. In the male there is a tendency to a whitish blotch at

the anal angle, and on the primaries this is a rather conspicuous fea-

ture in nearly all the examples at hand. Beneath, dull smoky brown,

powdery, with a more or less obvious discal lunule on all wings, and

a tendency to a pair of transverse lines which are not often distinct.

Expands, 1.48-1.68 inches=37-±2 mm.
Habitat.—Center, New York in May ; Pennsylvania ; Kirkwood,

Missouri, March '25; Raleigh, North Carolina, in May, and Tryon,

North Carolina, June 4; Seven Oaks, Florida, in September, Palm

Beach, Florida, in March.

Types.—Coll. U.S.N.M., Type No. 12020; also in collections of

Barnes and Rutgers College.

In the series of 5 males and 7 females now before me there is very

little variation. Two of the Floridian examples diverge in the di-

rection of a more defined median shade and a little more hoary wash-

ing; but they do not cause any conflict with any other species, the

characteristic features of the present one being well marked.

The spinulation of the middle tibia? in both sexes is scant and easily

overlooked in the vestiture, although the individual spines are long.

In the male it is difficult to see them at all, in situ, and even in the

mounted preparation they are not conspicuous.

The tufting of the middle femora in the male is not at all con-

spicuous and is easily overlooked; but there is an obvious excavation

on the inner side filled with the usual specialized scales, although in

bulk it is small compared with some of the allied species.

The genital structure is distinctly asymmetrical, the left lateral

piece or harpe being distinctly longer, broader, and less curved than

the right, which is a little enlarged toward the tip.

In the female the upper side of the terminal segment has the im-

pressions very distinct, but not discolored in any of my examples.

Beneath, the lobes are distinctly marked, the right a little the larger,

while the opening to the copulatory pouch is at the upper inner angle

of the right lobe and on the inner rather than the upper margin.

This is the dullest and darkest of the species with smooth vestiture,

and distinct from its allies in the conspicuous black reniform and

single, well-defined black basal and t. a. lines. The males have a con-

spicuous white patch at the anal angle of primaries, and as a whole

there is little doubt as to the location of any individual.

Its nearest ally is metata, and this is also indicated by the genital

structure of both sexes. But even here there are obvious distinctions

which bear out the superficial differences. In the males the right
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clasper of curema is materially broader than in metata, and instead

of terminating- in a slender, rounded tip, it broadens and becomes

more spatulate in character ; the left clasper in curema is both longer

and broader and the tip is not drawn out to a point. In the female

curema the lobes of the anal plates are decidedly smaller and differ-

ent in outline, while the left lobe is the larger, instead of the right, as

in mctata. The opening to the copulatory pouch is in approximately

the same location, and in general the appearance of the structure is

very similar.

Considering all the differential features, structural as well as super-

ficial, I have concluded it best to consider that we have a distinct

species to deal with.

PH-ffiOCYMA HELATA, new species.

Ground color dull smoky brown. Head and thorax more or less

powdered with gray scales, forming no distinct markings. Abdomi-

nal tufts prominent. Primaries obscured by irregularly disposed

brown shadings. Basal area darker. Basal line black, diffuse. T.

a. line black, inwardly diffuse and margined by a brown shading;

acutely toothed on the subcostal and with an obtuse or rounded out-

ward angulation just above the submedian. At the center of the

wing begins a series of three or four more or less obvious, somewhat

diffuse transverse lines that darken the outer portion of the median

spnce. The brown, punctiform orbicular is present in most examples.

Reniform lunate, blackish, conspicuous. T. p. line distinct in all

specimens, black, narrow, complete, outwardly bent over cell and

strongly indented toward the middle of the reniform, the outward

angles rounded: incurved below cell and only a little irregular. S. t.

line obvious throughout its course, distinct and black only from vein

4 to the inner margin. There is a little outward tooth on veins 3 and

I. and between these- veins a blackish shade extends to the outer

margin. The space between t. p. and s. t. lines is irregular and is

darker tilled, most distinctly so on the costal area, giving the ap-

pearance of an irregular band. The terminal area is strigillate and

more or less powdered with gray scales in both sexes. In the male

there is a conspicuous white blotch at the anal angle. Secondaries

dull, fuscous brown to the extra-median black line, which is promi-

nent at anal angle but does not reach the costa. This line is out-

wardly edged by a gray line and by some gray powderings which

become more conspicuous toward the anal angle; inwardly the line

is edged by a brown shade, which may merge into the ground or may
be limited by a brown line for part of its course, so as to form a dis-

tinct band part way across the wing. Beneath yellow brown, more

or le^-s powdery, all wings with a discal spot; primaries with an

extra-median, secondaries with basal and extra-median transverse
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lines more or less obvious: in some examples only the cliscal spots

are distinct.

Expands: 1.40-1.60 inches=35-40 mm.
Habitat.—New Hampshire, probably Webster; Center, New York,

in May; Brooklyn, New York: Amherst. Massachusetts.

Types.—Rutgers College Collection; also cotype Doctor Otto-

lengui.

Three males and two females, all very much alike. The chief

superficial difference between the sexes is the conspicuous white

blotch at the anal angle of the primaries; but with more material

this may not prove constant.

As compared with curema, to which this is perhaps most nearly

allied, the most obvious difference is the more roughly powdered

vestiture and the absence of a red tinge in the ground. Next the

fact that both t. p. and s. t. lines are complete, and the space between

them is darker. All the transverse maculation is more conspicuous,

and the median shade lines are as a rule better defined.

The spinulation of the median tibia is well defined but sparse, the

long spinules being easily made out in the vestiture. The femoral

tufting of the male is only moderate, and the mass of specialized

scales is not at all conspicuous.

The genitalia of the male are very similar to those of squammularis

and differ more from those of curema, to which the species is nearer

on superficial characters. The right clasper is unusually long1

,

slender, and down-curved.

In the female also the resemblance is to squammularis rather than

curem a, though there is a markable difference in the outline of the

lobes beneath. The location of the opening to the copulatory pouch
is about the same—at the upper inner angle of the right lobe; but it

is distinctly nearer to the middle of the segment as a whole.

PHiEOCYMA SQUAMMULARIS (Drury).

1770. Noctua squammularis Drury, Illustr., I, p. IS, pi. ix, fig. 3.

1S57. Noctua squammularis (=coracias Guenee) Walker, ('. B. Mus.. Het.,

XIII, p. 1075.

1S65. Anthracia squammularis Rethune, Canadian Journal, X, p. 248.

1874. (? Noctua squammularis^coracias) Grote, Bull. Buff. Sue. Nat. Sci.,

II, p. 46.

1893. Pseudanthracia squammularis Smith. Bull. 14, t*. S. Nat. Mus., p.

373.

Pale leather brown, more or less washed with gray. Head usually

a little darker in front. Collar and thorax concolorous. Primaries

with all the maculation distinct, conspicuous, the transverse macula-

tion well marked, brown or black. Basal space a little darker, basal

line distinct, single, brown or black; t. a. line distinct, single, brown
or black, with an acute outward tooth on the subcosta and usually a



254 PROCEEDINGS OF THE NATIONAL MUSEUM. vol. xxxv.

marked outcurve in the submedian interspace. Beyond this line is a

broad gray area extending to the median shade, and this is the palest

part of the wing, including the small, punctiform, brown orbicular.

The median shade consists of a pair or three somewhat wavy brown
lines, more or less obscured by the deeper brown shading that extends

to the t. p. line. Reniform brown or black, lunate, not defined, fol-

lowed by a more reddish shade. T. p. line black or brown, sometimes

complete, more often partially lost below the middle, with a deep

inward angulation opposite cell, forming an obvious ^ and a mod-

erate incurve below the cell. S. t. line black below the middle, tend-

ing to become lost above that point. When complete, it starts from

the costa within the apex, makes a moderate incurve and forms an

acute outward tooth on vein 4; there is a smaller tooth on vein 3, and

then there is the usual incurve to the inner margin just within the

anal angle. There is a tendency to darken the s. t. space which is

best marked in the costal region. Beyond the s. t. line there is a

broad dark band extending from inner margin to the angle of the

line, interrupted in the male by a whitish blotch; otherwise the ter-

minal space is gray powdered, more or less strigillate. There is no

obvious terminal line. Secondaries with three more or less obvious

brown lines across the disk, followed by a brown band between black

or brown defining lines. This band becomes broader and is less

marked toward the costa and the inner line is much less distinct.

Beyond the outer line is an edging of pale scales or even a complete

whitish line and the terminal area toward anal angle tends to become

gray powdered. Beneath, pale gray-brown, powdery, with a discal

lunule and extra-median line on both wings, occasionally an obscure

discal line and sometimes a short line above anal angle.

Expands, 1.48-1.00 inches=37^10 mm.
Habitat.—Pennsylvania ; Maryland ; Washington. District of

Columbia, " Pupa found, Iss. March 2, 82."

Three males and two females, labeled as above and all very much
alike. The species resembles a miniature obliqua with all the macu-

lation intensified and made more contrasting. This expresses the

chief superficial differences, added to the absence of the violet gray

wash and the presence of the white blotch near anal angle of pri-

maries in the male. It is the intermediate step to benesignata, being

loss powdery and much less contrasting in maculation than that

species.

The spinulation of the middle tibia is fairly well marked in both

sexes, less visible in the heavier vestiture of the male. In the latter

the middle femora are obviously tufted and the mass of specialized

scales is quite large.

The male genitalia are moderately asymmetrical and very like

those of the related species, the right clasper or harpe being much
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more slender and more curved than the left. A comparison of the

figures will better bring out the differences than any description.

In the female the indentations on the upper surface of the anal

segment are well marked. Beneath, the lobes of the anal plate are

large and well marked, the left being conspicuously larger than the

right. The opening to the copulatory pouch is at the upper inner

angle of the right plate and is all from the upper margin, differing

markedly in position from that of obliqua, to which the species has

the greatest superficial resemblance.

This species is listed in our catalogues as a synonym of Pseudan-

thracia coracias Guenee, a name of much later date, and Walker is

responsible for the original identification. Mr. Grote, while he fol-

lowed the reference, doubted its correctness, and I made no changes

from lack of better information in 1893. In 1891 I found that the

squammularis of Walker as represented in the British museum was

Ypsia undularis, a small, flown example of which might readily be

mistaken for coracias as figured by Guenee.

Reference to Drury's figure indicates a species the original of

which could not possibly have been the coracias of Guenee, although

neither does it represent at all accurately anything else in our fauna.

But the description helps

:

Alis cinereis, antice fascia irregulari centrali ferruginea, lineis duabus

externa cincta, posticis faseiis duabus obscuris.

The expanse is given as 1.75 inches and the habitat as New York,

May 11.

In the Westwood edition the English description is yet more spe-

cific:

Upper side.—Tbe antenna? are brown, like fine tbreads. Tbe colors on the

anterior wings are divided by a strong bar of chocolate, running cross the wing

near the middle, from the anterior to the posterior edges. This softens into a

deep slate color, covering that part of the wings down to tbe external edges.

The part next tbe shoulders is of a light asben or pearl gray color whereon are

two small black spots or stripes, situated near the anterior edge. On the dark

part near the lower corner run two small black irregular lines from the pos-

terior edge; one running cross the wing, the other only half across. The pos-

terior wings are of a lightish brown, having two bars of deep brown • (almost

black) rising from the abdominal edge, and crossing the wing upward, grow

broader and fainter as they approach the middle and anterior edge.

Underside is of a faint russet color, having little or no markings thereon. All

the wings are slightly dentated.

This figure and description could apply to nothing in our fauna

save obliqua or the form with which I identify it here. It is too

sharply marked for obliqua, and on the whole the description fits

excellently well to the specimens now before me. It restores Drury's

name without displacing any other now in use.
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PHiEOCYMA BENESIGNATA (Harvey).

1875. Homoptera benesignata Harvey, Bull. Buff. Soc. Nat. Sci., Ill, p. 14.

Ground color gray, washed and powdered with brown and black.

Head and collar usually darker, ranging from red- to black-brown

;

collar with a black transverse line. Thorax more or less gray, with two

brown or blackish transverse lines. Abdomen pale yellowish brown,

the dorsal tuftings distinct. Primaries with basal space more or less

brown; basal line geminate, usually black, always obvious. T. a. line

black, sometimes shaded inwardly so as to resemble a band, with an

acute outward tooth on the subcostal, and outcurve in the submedian

interspace, and an abrupt inward bend below vein 1. Between the

t. a. and median lines the median space is conspicuously pale ash-gray,

forming the most characteristic feature of the wing. The median

shade line is usually double, tending to form a band, the inner portion

black, sometimes almost upright, more often a little out-bent on the

median, a little incurved in the interspace below it, and a little out-

bent below vein 1, so that the gray band is broadest on the inner mar-

gin. Beyond this median shade the median space shades off gradually

to the t. p. line, which is slender, black, complete, and preceded by

gray powderings; opposite the cell it is deeply indented and moder-

ately incurved from vein 4; usually a little marked on all the veins.

There is no obvious orbicular in any specimen before me. Eeniform

narrow, lunate, blackish, outwardly followed by a yellowish brown
cloud. S. t. line incurved from costa to vein 4, where it forms an

acute outward tooth, then with another incurve to the inner margin,

well within anal angle. Usually the line is black or blackish, a little

diffuse inwardly, but sometimes it tends to become lost or obscure

toward the costa. The s. t. space is mottled with gray and brown, but

hardly contrasting. Beyond the s. t. line the terminal area is gray,

strigillate with brown, with a brown terminal line and broAvn cuts on

the fringes. Secondaries paler, whitish-gray to yellowish-fuscous, the

disk crossed by two or three diffuse darker lines which may unite

into a dark fascia; beyond the middle a complete brown line, fol-

lowed at a little distance by a more distinct black one which is usually

lost before it reaches the inner margin. The space between these two

lines more or less darkened. Bej^ond the outer black line is a pale

edging which sometimes forms a distinct whitish line. The terminal

area is sometimes a little lighter, strigillate, and tends to a brown

terminal line. Beneath pale, more or less yellowish, powdery, pri-

maries with median, t. p. and s. t. lines and a discal lunule more or

less obvious; secondaries with extramedian and s. t. lines and a discal

lunule.

Kxpands, 1.40-1.60 inches = 35-40 mm.
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Habitat.—Webster, New Hampshire, in May; Indian River,

Florida.

Only two males and two females of this very distinct and handsome
species are at present before me. I know of a few others in collections

and they are as a rule correctly determined. There is little variation

represented other than that incidentally mentioned in the description,

and there is no apparent difference between the sexes.

The spinulation of the middle tibia is distinct in both sexes, and in

one of the females there are two distinct spines between the two pairs

of spurs. The middle femora of the male are conspicuously thick-

ened, and the fringing of long hair incloses a large mass of specialized

scales.

In the male the genitalia are very like the others of this series,

offering only differences in detail rather than in type, and best shown

by a comparison of the figures.

In the female the depressions of the upper surface of the terminal

segment are well marked and the lobes of the under side are well

marked and decidedly asymmetrical. The right lobe is much the

smaller and the opening to the copulatory pouch is from the upper

inner angle, but all from the upper margin, so that it is well to the

right of the middle.

All things considered, this is one of the most brilliant of our species

and I strongly suspect that when more material is available, it will

be found that Mr. Morrison's name cinerea will be found applicable.

PHjEOCYMA LARGERA, new species.

Bluish ash-gray over a pale chocolate-brown base. Head brown.

Collar with a darker brown line medially and at tip, edged with gray

scales. Thorax with alternate gray and brown lines. Abdominal
tuftings small. Primaries as a whole gray, all the markings more or

less well defined in brown or blackish, not contrasting. Basal line

brown, broad, inwardly diffuse. T. a. line single, brown, diffuse,

irregular, as a whole inwardly oblique. Median shade very distinct,

inwardly bordered by a darker brown or blackish line which is almost

upright in effect, feebly bisinuate in course, outwardly shading off to

the ground just before the t. p. line inferiorly, and at the reniform in

the cell. The reniform is a very distinct, narrow, blackish lunule,

which may be preceded by pale scales and is followed by a rusty

yellowish shading. Orbicular a small black dot. T. p. line single,

brown, diffuse, irregular, outwardly curved over the cell, moderately

indented opposite the reniform, deeply incurved below the cell. S. t.

line a brown diffuse shading, inwardly in whole or part edged with

blackish scales, forming obvious outward teeth on veins 3 and 4, a

lunule between them, with a slight incurve to the margins; that to-

ward inner margin being most marked. There is a narrow brown

Proc. N. M. vol. xxxv—OS 17
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terminal line, and a series of brown interspaceal marks before the

fringes. Secondaries smoky or fuscous, paler at base, with obscure

discal line and a double brown or blackish exterior line. There is a

gray, powdery marking toward anal angle, an irregular terminal

line, and a series of gray lunules. Beneath yellowish, with a smoky

discal lunule and two outer lines on all wings.

Expands, 1.80 inches=45 mm.
Habitat.

—
"Winnipeg, Manitoba; Vancouver Island, May 8, (t. W.

Taylor.

Types.—Rutgers College collection and collection Barnes.

One male and 1 female; the former from Doctor Fletcher, the Van-

couver example; the latter from Doctor Barnes, the Winnipeg ex-

ample. The male lacked an abdomen when it reached me, but was

otherwise in good condition.

The two examples are very much alike, the male a little darker as

a whole, the female with a little more of the rusty yellow shading

from the reniform. These are not sexual differences and they prob-

ably occur in both males and females.

The species is larger and much less contrastingly colored than

benesignata, yet resembles that species in the definition of the median

shade. It is also larger than duplicata, much grayer, and with the

transverse markings more diffuse. It is not likely to be confused

with any other of the species and is, indeed, one of the most distinct

of the series.

The spinulation of the median tibia is moderately distinct in both

sexes and easily seen. In the male the middle femora are not con-

spicuously tufted, and the mass of specialized scales is not great.

The indentations on the upper surface of the anal segment of the

female are well marked; on the under surface the lobes are markedly

asymmetrical, that on the right being decidedly smaller than the left

and more ovate. The opening to the copulatory pouch is from the

middle of the upper surface of the right lobe.

PHJEOCYMA DUPLICATA (Bethune).

1,s"P,. Homoptera duplicata Bethune, Canadian Journal, X, p. 257.

Ground color fuscous to smoky brown, the males darker throughout

and more obscurely marked. Collar usually with a ferruginous tinge.

a black line across the middle. Thorax crossed by two black and

gray bands. Abdomen dark, the terminal segments ocherous. dorsal

t uftings distinct. Primaries with all the markings distinct in most
females and many males. Basal space darker; basal line black,

-ingle. T. a. line black, single, inwardly brown margined, sharply

produced on the subcostal, a little outcurved below the cell and in-

wardly oblique below vein 1. The median line is usually well

marked, nearly upright, brown, double, tending to form an obscure
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fascia, the space between it and t. a. line more or less gray powdered
in the female and usually a little paler in the male. There is an orbicu-

lar dot in some examples, while in others it is entirely absent. Reni-

form lunate, smoky, outwardly edged with pale scales and tending

to become outlined in pale; a reddish or gray shade to the t. p. line

which is narrow, linear, black or brown, and tends to become lost in

whole or in part. Opposite the cell it has the usual indentation

forming a W. with the outer angles more or less rounded. S. t. line

black, tending to become diffuse inwardly, sharply toothed on vein -i

and thence forming the usual inward curves toward costal and in-

ternal margins respectively. There is a more or less obvious dusky

shade beyond the lower half of fhis line in some specimens, which

obscures the otherwise paler terminal area, which is strigillate with

brown. There is a distinct brown crenulated terminal line in most

females and in some the fringes are narrowly cut with brown. In

the male there is an obvious white blotch above the anal angle, form-

ing a conspicuous feature of the wing. Secondaries more sordid

fuscous or yellowish-brown with obscure median shade lines, an

outer black line inwardly bordered by a brown shade, which forms

a more or less distinct band and may be inwardly margined by a

more or less distinct brown line; outwardly this black line is bordered

by pale scales, and there are gray powderings in the terminal area

tending to form strigillations. There is a brown terminal line, the

incisions tending to become marked by white scales. Beneath much
paler, yellowish brown, powdery; all wings with a more or less

obvious discal lunule; usually there is an extra-median transverse

darker line, and sometimes a median line as well.

Expands, 1.40-1.60 inches = 35-40 mm.
Habitat.—Maine; New York; Pennsylvania; New Hampshire

(Webster and Manchester).

I have 5 males and G females under examination, none of them
dated and most of them with the State label only. No two examples

are alike. All the males have the conspicuous white spot above the

anal angle and none of the females have any trace of it; but as for

the rest, the terminal space varies equally in both sexes in the amount

of gray or distinctness of strigillation. The conspicuous terminal

line of most females is characteristic, and is an aid in referring

occasional examples that have a smoother vestiture than usual. In

the male the tendency is to almost absolute uniformity in color from

base to s. t. line, and one of the examples comes close to reaching

this point. The median band is not well defined in any example of

this sex, while in all save one of the females it is very distinct.

The tendency is toward benesignata in the female, and occasionally

a specimen of this sex may cause trouble in placing; but this is on

the whole so distinctly a powdery form that this must happen but

rarely, while in the male no confusion is possible.
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The spinulation of the middle tibia is not strongly marked, and

in the male not easily demonstrated in the thick vestiture. The

sexual tufting on the middle femora of male is not conspicuous and

the mass of specialized scales is small.

The genitalia of the male are of the general type in the group,

and while they differ in detail from the related species, offer nothing

conspicuously peculiar.

In the female the impressions on the upper surface of the anal

segments are very well marked, and the lobes of the under side are

equally obvious. They are less asymmetrical than usual and the

opening to the copulatory pouch is at the upper inner angle, coming

from the upper margin rather than the angle.

PH.ffiOCYMA BETHUNEI, new species.

Ground color dull smoky brown, with a more or less well defined

rufous tinge, which is conspicuous in all cases on the primaries, be-

tween the reniform and t. p. line. Head concolorous. Collar with

a black line at base, a smoky line across the middle, and a blackish

line at tip; each line may be edged. with white scales and, on the other

hand, all the lines may be lost or barely indicated. Two gray lines

cross the thorax, and these may be quite distinct or barely traceable,

while in flown examples they may appear to be altogether absent.

Abdomen dull brown, terminal segments often ocherous; dorsal tuft-

ings very distinct. Primaries with the vestiture a little uplifted

so that the wing has a sort of velvety appearance, on which all the

markings appear somewhat diffuse and none are sharply limited or

contrasting. Basal space usually darker and apparently crossed

by transverse dusky shadings. Basal line traceable in most speci-

mens. T. a. line darker brown or blackish, single, irregularly out-

curved, with a little outward tooth on the subcostal and a more
obtuse bend on the submedian. The median shade is upright and

may consist of a solid broad band of smoky brown or blackish, or

of two parallel diffuse lines close together, broadening a little on

the cell so as to include the narrow lunate reniform which is rarely

separate from the band. Before this median band there may be a

gray powdering, and between it and the t. p. line there is usually

a decided reddish tinge which, as already noted, becomes most con-

spicuous just beyond the reniform and, in fact, gives the impression

of a large, kidney-shaped, discolorous reniform. T. p. line brown to

blackish, single, outwardly toothed on veins 4 and G, with a deep

inward indent al ion between and strongly incurved below the cell.

S. t. line fending to become lost through the upper part of its course,

and always better marked below middle; forms the usual obtuse

outward angulation at its middle, and incurved from that point

toward costa and inner margin. There is a more or less obvious

dentate terminal line al base of the paler fringes. Secondaries
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smoky, a little paler than primaries, with two diffuse transverse

smoky lines just within middle, and a more or less obviously double

extra-median line, the space between which may be darkened to form

a band. A smoky terminal line following the irregularities of the

wing margin, and lunate whitish spots marking the indentations.

Beneath much paler, more yellowish-brown, with t. a., t. p., and s.

t. lines and a discal spot more or less obvious on all wings; the

space between the outer lines sometimes a little darker so as to form

a band.

Expands, 1.25-1.50 inches=31-38 mm.
Habitat.—Washington, District of Columbia, June and August;

Tryon, North Carolina, August, Fiske collection; Maine.

Types.—U.S.N.M., Coll. No. 12027 ; also Rutgers College collection.

Two males and 6 females. The specimens from District of Colum-

bia and North Carolina are from the U. S. National Museum, and

one male bears a label " Larva found feeding on Pine, Imago iss.

June 19, 82."

There is very little difference between the sexes in the material

under examination; but there is a little gray powdering beyond the

s. t. line which ma}^ become more marked at times. As for the rest,

it is merely a matter of more or less obscurity in maculation.

The spinulation of the middle tibia is scant and not readily demon-

strated in the heavy vestiture. In the male, the femoral tufting is

not prominent and the mass of specialized scales is not large.

The genitalia of the male do not differ in any material point from
those of duplicata.

In the female the impressions on the upper surface of the anal

segments are obvious, and tend to become discolored. On the lower

surface the lobes are distinctly asymmetrical and are relatively

small, compared with the size of the opening to the copulatory

pouch. The latter is at the upper inner angle of the right lobe, and

entirely on the upper margin.

As a whole this is a well marked form, differing from all others

by its elevated rough vestiture and absence of all sharply defined

maculation.
PH-ffiOCYMA CINGULIFERA (Walker).

1S52. Phoeocyma luniferait Gtjenee, Spec. Con., Noet., III. p. 3, pi. xv, I'm. !>.

1857. Homoptera cingulifera Walker, C. B. Mus., Het.. XIII, p. 1056.

1857. Homoptera intenta Walker, C. P.. Mus., Het, XIII. p. 1070.

1S77. Homoptera woodii (Jkote, Can. Ent., IX, p. 88.

1S!>3. Homoptera cingulifera (=intenta) Smith, Bull. 44, U. S. Nat. Mus.. p.

370.

1893. Homoptera cingulifera (= icoodii) Smith, Bull. 44, U. S. Nat. Mus.,

p. 370.

1903. Homoptera cingulifera Holland, Moth Book, p. 278, pi. xxxvii, fi.tr. 17.

Ground color smoky brown. Head uniform rusty brown. Collar

only a little darker, with a median transverse black line and a white
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tip. Thorax crossed by dark and gray transverse lines, the posterior

t liftings uplifted and gray-tipped. Dorsal tuftings of abdomen
small, sometimes gray-tipped. Primaries transversely strigillate,

the strigillation continuous, brown, and many of them completely

crossing wing. Basal space darker than the rest of the wing. Basal

line brown, geminate, usually obvious. T. a. line a broad, rather

even, deep brown band, preceded bj^ a yellowish line, almost direct

from costa to middle, then bent inwardly oblique to inner margin.

The median space as it begins at the t. a. line is gray, and is the palest

portion of the wing, relieving the dark t. a. line ; outwardly it shades

into the ground, sometimes before the middle, sometimes hardly be-

fore the t. p. line. The orbicular is a small brown dot, which is some-

times lost. Eeniform gray, lunate, with a rusty brown annulus

within its area, and poorly defined by a darker border. T. p. line

narrow, linear, rich velvety brown, irregular, outwardly bent from

costa to vein 7, then inwardly bent opposite the reniform and then,

with three sinuations, obliquely inward to the internal margin. From
the apex a dark shade extends obliquely inward to the s. t. line oppo-

site cell. S. t. line blackish brown, irregular, rather close to and as a

whole parallel with t. p. line; inwardly diffuse, outwardly bordered

by rusty brown. Terminal area usually only a little darker than the

inner portion of median space, darkened by the brown striga?, with a

narrow, crenulate terminal line. Secondaries smoky-yellowish at

base, and usually to an extra-median brown shade, which is like the

paler ground of primaries. The disk is crossed by dusky transverse

shadings, and the terminal area is strigillate. Beneath yellowish,

powdery, more or less strigillate with brown, sometimes gray along

costa and outer margin: a dusky discal lunule and a median and

extra-median dusky line on all wings: the latter with an outward

angle below costa of primaries.

Expands, L52-1.92 inches=38-lS mm.
Habitat.—Maine to Florida, west to Wisconsin.

In the material before me there is a very dark richly colored ex-

ample from Mount Katahdin, Maine, dated in July. Specimens from

Webster, New Hampshire, are dated in May, and some very hand-

some material from New Brighton, Pennsylvania, was collected by

Mr. II. D. Merrick in late April.

This is one of the most characteristic species of the genus, and

while it varies somewhat in brilliancy of coloring and amount of con-

trast, there is never enough to raise a doubt as to the species. The

peculiar elevation of the posterior thoracic tufting and its contrasting

color are distinctive features belonging to none other of these species

except Zale horrida.

The spinulation of the middle tibia is distinct in both sexes, and

in some examples spines occur also between the two pairs of spurs
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of the posterior tibiae. The middle femora of the male have no sexual

tufting nor store of specialized scales.

The male genitalia are symmetrical or nearly so, but the penis

sheath is bent and curved to a moderate extent.

The depressions on the upper side of the penultimate segment are

well defined and marked by discolored scales. The lobes on the under

side are almost equal in size and approximately so in form. The
opening to the copulatory pouch is at the upper inner angle of the

right lobe, almost central as to the segment, and comes from the inner

margin entirely.

There seems to be no doubt that GueneVs figure in the Species

General refers to this species and not to the true lunifera of Hiibner,

and the hitter's figure lends itself very easily to this misidentification.

It is equally certain that Hiibner did not have this particular species

before him in his work.

PH^OCYMA COLORADO, new species.

Ground color dull fuscous, more or less washed with gray or brown.

Head lighter or darker than ground, with or without a dark frontal

line, sometimes with a gray line as well. Collar with a distinct black

line inferiorly, and a broader, brown band near tip. Thorax with

two more or less obvious transverse lines, which may or may not be

edged with white scales posteriorly. Abdomen with the dorsal tuft-

iugs conspicuous. Primaries with the wings conspicuously strigil-

late, the basal and s. t. spaces always darker than the other portions.

Basal line geminate, black, usually well marked. T. a. line geminate,

often in the form of a broad, brown, even band, preceded by a narrow-

pale line, only a little irregular outwardly. Beyond this line there is

in the male always, and in the female sometimes, a whitish or very

pale area merging gradually into the darker outer portion of the

median space. There is no orbicular in any of my specimens. Reni-

foiin small or moderate, lunate, uniformly dark brown or blackish,

yet not conspicuous and without defining lines. T. p. line narrow,

single, black or brown, always complete, with the usual inward tooth

on the cell moderate, and the line otherwise only a little irregular.

S. t. line slender, black, nearly parallel with the t. p. line from inner

margin to middle, where it forms an obtuse angle and diverges out-

wardly so as to reach the costa well within the apex. The s. t. space

is dark throughout, but above the angulation it tends to become paler

than elsewhere, and it darkens again on the costa, forming a eon-

-pieuously darker, roughly triangular patch. Terminal area more
or less gray in the male and sometimes in the female; usually with

an oblong dark apical patch. There is a black, erenulated terminal

line, exaggerating the lines of the outer margin, with a white dot

at the incisions and a tendency to a dusky line across the fringes
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at the extensions. A whitish line at the base of the fringes, which

are interlined with brown. Secondaries with the disk crossed by

three obscure dusky lines, the intervals between which may be gray

powdered. The outer black line extends from anal margin to apex

with a slight incurve, usually a little indented on the veins and out-

curved between, preceded by a darker shading which becomes most

obvious at anal angle, followed by a paler shading which, in the male,

lends to occupy most of the terminal area. There is a distinct, black,

thread-like terminal line, with more or less marked white dots at the

incisions, and there is a pale line at the base of the fringes. Beneath

smoky, with more or less obvious gray shadings and powderings;

sometimes almost immaculate, more often with only discal spots;

often with an exterior common line and rarely, on secondaries, two

or three darker lines across the disk.

Expands, 1.40-1.80 inches=35-45 mm.
Habitat.—Colorado, May and June, Manitoba, Denver, Glenwood

Springs; Arizona in June, Palmerlee and Williams; Texas in March

;

probably all collected by Belfrage.

7^5.—U.S.N.M., Coll. No. 12028 ; Rutgers College Collection ; co-

types, Coll. Barnes. Ottolengui, Brooklyn Institute.

A series of 23 males and females is at hand for comparison and

shows a considerable range of variation. The large females from

Texas resemble cingulifera so closely at first sight that I was not

surprised to find specimens so placed in collections. The uniformly

dusky reniform of this species, however, separates it at a glance.

Some of the males at first seem referable to rubiata, and there is one

form, occurring in both sexes, in which the median space becomes

yellowish brown and a resemblance to mlnerea is established. The

tendency is for the females to become uniformly dull brown, without

obvious gray shadings, but with the basal and subterminal spaces

conspicuously dark. In all cases the transverse strigillation is dis-

tinct or even conspicuous, but it is least marked in the specimens with

yellow brown median space.

The spinulation of the middle tibia is sparse, but the spines are

long and are easily distinguishable in the vestiture. There are no

conspicuous femoral tuftings in the male and on the middle legs there

is no mass of specialized scales.

The genitalia of the male are only a little asymmetrical, both

harpes very strongly down-curved and a little enlarged near the tip,

having the general type of rnbi and rubiata, but differing in detail as

shown in the figures; it does not resemble cingulifera at all.

In the female the genitalia are asymmetrical. The depressions on

the upper surface of the penultimate segment are distinct, but not

marked by discolorous scales. On the under side the lobes are alto-

gether different in outline. The one to the right is not more than half



no. 1645. REVISION OF CERTAIN NOCTUIDJE—SMITH. 265

the size of that on the left, obliquety oval in form, with the opening

to the copulatory pouch taking up most of the upper margin.

The species is probably not at all uncommon.

PH-ffiOCYMA RUBIATA, new species.

Ground color a grayish, luteous brown, dull and sordid. Head
concolorous. Collar with a blackish line inferiorily. Thorax with-

out markings. Abdomen with the tuftings small, especially in the

female. Primaries very little powdery, very flat in tint. Basal space

a little darker, especially in the male. Basal line geminate, brown,

traceable in most specimens. T. a. line geminate, forming a broad

brown band which is outwardly edged with black, and inwardly de-

fined by a narrow yellowish line; in course very even, forming no

obvious dents or angulations. There is no obvious orbicular. In the

males the median space usually becomes a little more reddish-brown

outwardly, but in all the females at hand it remains uniform. The
reniform is of moderate size, lunate or kidney shape, usually a little

darker, more or less obviously defined by an edging of darker scales

and by a pale outer line which may extend all around the macula.

T. p. line very slender, usually blackish, but sometimes only a little

darker than the ground; a very moderate indentation opposite the

cell and in most specimens a slight though well-marked angle on vein

2. In the males the s. t. space is usually darker than the other spaces

;

in the females it is concolorous. S. t. line black, usually the most

distinct feature of the wing, inwardly diffuse, followed by a variably

evident pale line which, in some specimens, tends to interrupt the line

on the veins and give it a somewhat lunate appearance. In course the

line is parallel with the t. p., and equidistant from it from the in-

ternal margin to vein 7, whence it extends outwardly oblique to the

costa. An oblique brown to blackish shade extends from the edge of

the s. t. line on vein 7 to the apex. Terminal space in the female

concolorous throughout; in the male it contrasts a little against the

darker s. t. space and there is a tendenc}r to a gray powdering beyond

the s. t. line, especially below the middle. There is a brown terminal

line, preceded by a series of black points in the interspaces, and there

is a pale line at base of fringes. Secondaries with two or three ob-

scure brown shade lines across the disk, followed by a geminate outer

line, which represents the continuation of the t. p. and s. t. lines of

primaries; the intervening space more or less distinctly brown-filled

in both sexes. The outer of these lines is the most distinct, and there

is usually an obvious outward dent in the interspace beyond the cell,

forming a small W. The terminal lines and dots are as in the prima-

ries. Beneath yellowish, more or less powdery, ranging from im-
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maculate to forms with a discal spot and two irregular transverse

lines on all wings.

Expands, 1.32-1.52 inches = 33-38 mm.
Habitat.—Arizona ; January, May, August.

Types.—Coll. U.S.N.M., Coll. No. 12029; also cotypes Coll. Rut-

gers College and Doctor Ottolengui.

Only 2 of the 18 examples before me have specific localities—

-

Phoenix and Nogales—but several of them are dated. There are 13

males to 5 females, and the difference between the sexes is conspicu-

ous. The females are all very even, but by no means alike, since the

ground varies in shade and no two are alike in the relative distinctness

of the lines, especially of the s. t. line. In the males the chance for

variation is greater, because the median space darkens or deepens in

tint outwardly, and because there is a tendency to lighten up the ter-

minal area in greater or less contrast to the s. t. space.

Whether this species is really distinct from rubi is perhaps a ques-

tion. It seems so to me at present, judging from the scanty material

of rubi now in my hands. As the species stand now, rubiata is al-

ways of some shade of dull yellow-brown and has a peculiar dead

flat tint. Rubi, on the contrary, is gray, and lias no obvious red or

yellow shadings at all. The differences may be racial or geographic,

or they may prove merely individual when better material is at hand.

The spinulation of the middle tibia is sparse and often difficult to

make out in the vestiture. The middle femora of the male have no

obvious tuftings, and there is no mass of specialized scales.

The male genitalia are not markedly asymmetrical ; the harpes dif-

fer a little in width and outline, but are similar in length and curva-

ture. Compared with those of rubi they are distinctly broader and

stouter.

In the female there is not much evidence of modification on the

upper surface of the penultimate segment. Beneath, the lobes are

similar in size and form, with the opening to the copulatory pouch

from the upper inner angle, and mostly from the inner margin. There

is very little difference in detail between rubi and rubiata, and such as

there is can be better determined by a comparison of the figures.

PHffiOCYMA RUBI (Henry Edwards).

1881. Homoptera rubi Henry Edwaeds, Papilio, I. p. 28.

Gray, tending to smoky. Head concolorous; collar with a black

median line: thorax in the specimens before me without markings.

Primaries very uniform in tint, without strong contrasts except that

the s. t. line is distinctly black. Basal space a little darker to the

bund like t. a. line, which consists of geminate, very narrow blackish

lines, with the intervals dusky filled. It is preceded by a pale line
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and on the median vein and costa are some dark scales indicating a

geminate basal line. Median space concolorous or crossed by vague,

transverse dusky shadings. Orbicular wanting in the specimens.

Reniform rather long, kidney-shaped, almost lunate, edged with

yellow scales. T. p. line very slender, black, outwardly exserted over

the cell to vein 4, then with a decided incurve obliquely to the inner

margin ; a little drawn in opposite the reniform. S. t. line black, dis-

tinct, inwardly oblique from costa to the indrawing of t. p. line oppo-

site reniform, then close to and parallel with that line for the balance

of its course. The outward angle is well marked between veins 3

and 4, and a dusky shade may extend from that point to the margin.

There may be an oblique, dusky apical shade. There is a very nar-

row, crenulated terminal line, followed by an equally narrow pale

line at the base of fringes, a very minute dusky dot marking the in-

dentations of these lines on the interspaces. Secondaries basally a

little paler, disk crossed by obscure transverse dusky shadings. Be-

yond this the usual double line, of which the inner is black and

thread-like, continuing the t. p. line of primaries, and the outer better

marked, broader, inwardly diffuse, outwardly bordered by a pale

shade line; this combination tends to terminate at apex rather than

on the costa. Terminal lines as on the primaries. Beneath yellow-

ish gray, powdery, all wings with a discal spot and an extra-median

line; that on the secondaries more or less crenulate.

Expands, 1.48-1.60 inches = 37-40 mm.
Habitat.—Soda Springs, Siskiyou County, May 31 ; Yosemite Val-

ley; both in California.

I have only one male and one female, the former from the Dyar
collection in the U. S. National Museum, taken by Mr. J. B. Lembert,

the latter given me by Mr. Henry Edwards, and almost a duplicate

of his type. The Arizona localities given refer, I think, to the species

that I have called rubiata, and whose relations I have already dis-

cussed. In addition to what has been previously said it may be

pointed out that the angle of s. t. line in rubi is decidedly more acute

and produced, and does not tend to form an obtuse curve involving

the interspaces between the 4th and 5th, as well as 3d and 4th. veins.

As for the structure of legs and genitalia, they are as described for

rubiata, with such differences as are best brought out by a comparison

of the figures given.

PHiEOCYMA YAVAPAI, new species.

Ground color very dark brown, powdered with black, so that at

first sight the insects appear almost black. Head powdered with

gray; a more or less obvious gray and black frontal line, and a similar

line on the vertex. Collar gray tipped, with a distinct black median

transverse line in all specimens. Primaries with basal space a little
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darker. Basal line distinct, black, more or less obviously geminate.

T. a. line forming a broad deep brown band, outwardly edged by a

black line, and inwardly by pale scales. Median space scantily pow-
dered with white scales, usually more massed toward t. a. line; three

broad, diffuse, smoky transverse lines beyond the middle. The reni-

form is somewhat lunate, elongate, inwardly edged with black scales,

outwardly with a more or less complete white line. Orbicular a black

dot or entirely absent. T. p. line very slender, black, even, rather

evenly outcurved over the cell, and oblique, only a little wavy, below

it. S. t. line a little broader, equally distinct, forming an acute out-

ward angle on vein 5, reinforced by a lunate black mark between

veins 7 and 8, and from this a blackish shade extends to the apex.

The space between t. p and s. t. lines is usually darker, and there is a

darker brown shade beyond the s. t. line, divided from it by an edging

of white scales. Terminal space strigillate with black; a pale ter-

minal line. Fringes interlined black and white. Secondaries lighter

brown, the disk crossed by three broad, brown lines, alternated with

narrow whitish lines. A geminate extramedian line, of which the

intermediate space is dark filled, forming a broad band edged with

narrow black lines, of which the outer is the more distinct and fol-

lowed by a narrow white line. A white terminal line, and fringes

with white interline. Beneath very dark fawn gray, somewhat mot-

tled with brown, with a common extramedian line and dark discal

spots. The costa is marked and spotted alternately blackish and

gray, there is a narrow black terminal line, followed by a whitish line

at the base of the fringes, and there is a white dot at the incisions

between the veins.

Expands, 1.32-1.52 inches = 33-38 mm.
Habitat.—Yavapai County, Arizona, July 22—Augusi •>: Glenwood

Springs, Colorado, in May.

Types.—Rutgers College Collection: cotypes, Coll. U.S.N.M., No.

12030, and Doctor Barnes.

One male and 3 females collected by Mr. Hutson; 2 males and 1

female from Doctor Barnes. This species is quite different from its

nearest allies in a number of ways. There is very little variation in the

material before me and very little difference between the sexes. The
male has perhaps a little more white powdering, but otherwise the

two are alike.

In type of maculation it is like edusina, so like that it is difficult

to find points of distinction between the two, and with the San

Antonio males of the other species at hand for comparison, it seems

but a short step from one to the other. The only really tangible and

constant character in yavapai besides the very dark color is the clean-

cut black' line on collar, which is not present in any edusina that I

have seen. Nevertheless, the two species are markedly distinct, for

while in edusina the femoral tufting of the male is conspicuous and
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the mass of specialized scales is large, in yavapai the tufting is

reduced to a mere fringe of long hair, and there are no specialized

scales at all. I have only 3 males of yavapai, but all these had the

legs perfect, so that I could verify the point; of edusina I have a

large series of males, and even the darkest of them which most

resemble the new form have the femoral mass of scales conspicuous.

In male genitalic characters yavapai differs only in details from

edusina; the differences are obvious enough on comparison, but not

so marked as might be anticipated from the difference in the sec-

ondary characters; the type is identical.

In the female the differences from edusina are greater. There is

a series of chitinous plates surrounding the genital opening; but the

plates are much larger, very characteristic in form, and utterly unlike

those found in edusina. A comparison of the figures will make this

matter very clear at first glance, and that these differences are con-

stant I have verified by an examination of two preparations of

yavapai and of several edusina.

PH^OCYMA CALYCANTHATA (Smith and Abbot).

17!>7. Phalcena calycanthata Smith and Abbot, Ins. Ga., II, p. l'ut, pi. civ.

1816. Ph<Bocyma calycanthata Hubner, Verzeichniss, p. 275.

1852. Homoptera calycanthata Guenee, Sp. Gen., Xoct., Ill, p. L5.

1875. Homoptera it inform is Morrison, Can. Ent., VII, p. 148.

Ranges in ground color from dirty yellow- to light chocolate-brown,

more or less powdered and strigillate with darker brown. Head
concolorous; collar with an obscure darker line; thorax with vague

dusky transverse shadings. Abdominal tuftings small, and in well

preserved examples white-tipped. Primaries with basal space usually

a little darker; t. a. line indicated chiefly by the difference in shade

between the two spaces. T. p. line lost. S. t. line yellow or pale,

continuous or broken, sometimes preceded and sometimes followed

by a dark shading or an edging of black scales, in direction oblique

from costa to inner margin, almost rectangularly exserted on vein

4; the angle sometimes well marked, sometimes rounded. Orbicular

punctiform, black, distinct in all my specimens. Reniform moderate,

not well defined, upright, dusky or blackish, more or less edged or

marked with paler scales. The terminal area is usually paler than

the rest of the wing, but may be concolorous or even darker. A
crenulated terminal line in some examples, with a series of black

joints at the inward teeth. Secondaries may be lighter or darker

than or concolorous with primaries, with a variably distinct outer

line that continues the s. t. of primaries and is very much like it in

its make-up and variation. As a rule it does not reach the costal

margin and sometimes falls well short of it ; but it may be yellow

and preceded by a dark shade, well defined all the wTay across.

Terminal area usually a little paler. Beneath yellowish to fuscous,
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powdery or strigillate, usually with a dark discal lunule, sometimes

with more or less obvious transverse lines or shades.

Expands, 1.28-1.48 inches; 32-37 mm.
Habitat.—North Carolina; Georgia; Florida.

Three males and four females are now under observation, and I

have not seen many more in collections. The only dated example is

from " Vade Mecum, X. C, VII, 3." Xo two specimens are alike,

and yet there is no doubt of their association. The comparatively

small size, broad primaries, conspicuous s. t. and absent t. p. lines, and
the dark, ill-defined reniform all unite to form an absolutely unique

combination.

The species has been curiously misidentified in American collections,

at least three if not four distinct species doing duty under the name,

and never have I seen the species here described among them. The
species indeed seems rare. Abbot refers to this fact in his description,

but says it is more common in Virginia ; but what he had from Vir-

ginia may be questioned. Guenee had only Abbot's figures, and his

description fits one of my examples very nicely. He criticises Abbot's

engraving and says it is badly rendered; but I have examples that

suit that engraving very well indeed. Morrison had the species from

Georgia, but did not recognize its identity with Abbot's form, and

redescribed it as uniformis. It is probable, indeed, that he never even

compared it with the figure. Doctor Bethune identified Zale horrida

with this name, and that is no worse than the other identifications,

some examples of calycanthata resembling reduced brown horrida.

The spinulation of the middle tibiae is distinct in both sexes, and

in some cases there may be spines on the posterior tibia1 between the

usual spurs. The middle femora of the male are not tufted and have

no store of specialized scales.

The male genitalia are markedly asymmetrical, the harpes bearing no

resemblance to each other; the figures must be referred to for details.

The females have the terminal segment on the upper side without

obvious impressions, and the underside is not lobed. There is a

large anal orifice surrounded by irregular chitinous pieces, and inside

of this, to the left, is the opening to the copulatory pouch.

PH^OCYMA HORRIDA (Hiibner).

1818. Zale horrida Hubner, Zutrsege, I. p. 11, figs. 31, 32.

L818. Zulc horrida Hubner, Verzeichniss, p. 275.

1852. Zale horrida Guenee, Spec. Gen., Noct., Ill, p. 2S1.

lsr,7. lli>nif>i>h <ra calycanthata Z Walker, C. B. Mus., Het., XIII, p. 1054.

L858. Drasteria horrida Walker, C. B. Mus., Het., XIV. p. 1 157.

L865. Homoptera calycanthata t Bethune, Canadian Journal, X, p. 251.

1868. Homoptera horrida ( = calycanthata Walker, not Guenee) Grote

and ItoiuNsoN, Trans. Am. Bnt. Soc, II, p. 70.

Ground color varying from light chocolate brown to almost black-

ish. The patagia and posterior thoracic tufts discolorous yellowish
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brown behind. Primaries of the ground color to the s. t. line, beyond
which it is a much lighter brown, ranging almost to whitish, with

fine transverse brown strigillations. The t. p. and s. t. lines are coin-

cident from vein 7 to the inner margin, with an outward lobe at mid-

dle and a deep incurve below. Above vein 7 the t. p. line separates

and goes obliquely inward to the costa in the form of a double pale

line. The t. a. line is rather irregular and not very well marked; but

is traceable in the paler specimens and is black, preceded by a yellow-

ish mark on costa. The basal line is also indicated by a yellowish

costal line, which sometimes extends across the costal area. The disk

is crossed by three more or less obvious dusky shade lines. Sec-

ondaries a little paler than the primaries to the terminal area, which

is separated off by a denticulated pale line, the paler terminal area

with brown strigillations. The disk is crossed by three or four some-

what darker shade bands. Beneath smoky, crossed by numerous

wavy shade bands.

Expands, 1.40-1.60 inches = 35-40 mm.
Habitat.—Canada to Texas, west to the Rocky Mountains, May to

August in the northern part of its range, Texas in March and August.

This is a very characteristic species which does not vary to any

considerable extent, nor enough to confuse its identity at any time.

The genitalia of the males have the harpes similar in size but quite

dissimilar in form; both are rather narrow and bent downward; but

the left harpe is continuous, flattened toward the tip and squarely

cut off, while the right is extended at the angulation into a flattened -

process like a short fork.

The female has the penultimate segment lobed, the lobes subequal,

the opening to the copulatory pouch at the upper inner angle of the

right lobe, and all from the side of the lobe, no part of the top being-

involved.
HOMOPTERA CINEREA Morrison.

1875. Homoptera cinerea Morrison, Can. Ent., VII, p. 148.

The following is Morrison's original description:

Expanse. 45 mm. Length of body, 20 mm.
Palpi gray, of normal form. Collar, thorax, and abdomen cinereous black.

Pterygodes well marked. Abdomen strongly tufted, the two anal segments

ochreous, very distinctly so beneath. Both wings shining, cinereous, mi a

black ground; the outer half of the wings have a slight purple tinge in certain

lights; orbicular spot a black dot; median shade well marked, angulate on the

median vein, followed by a blackish, less cinereous shade line, twice angulate

opposite the brown diffuse reniform spot; subterminal line distinct inferiorly

only a yellow brown shade along the costa of the posteror wings; the disk of

the wings is occupied by alternating cinereous and blackish shades, the former

predominating; one distinct black median line preceded by a blackish shade.

Beneath uniform cinereous, gray, discal dots not prominent.

Hab. Massachusetts.

The beautiful cinereous and black coloration of this hue species will at once

[separate it.
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I have not been able to apply this description satisfactorily, but

suspect that it refers to benesignata Harvey. There is no other that

has the same contrasting- gray and black maculation; but, on the other

hand, I could not call the primaries " Shining, cinereous, on a black

ground." I am compelled, therefore, much to my regret, to leave

this name without definite application.

Among the material sent me by Doctor Dyar for examination was
a single example from the Schaus collection, labeled Miami, Florida,

j« nd without much doubt actually taken there. It was associated in

the collection with South American examples marked Homoptera
sexplagiata Walker, and is apparently the same species.

This form is utterly unlike any other of our American species and
is tropical in t}^pe. It is an example of that element that extends

into our political boundaries at certain points, but is not a part of

the faunal region to which all but a very small area of North

America north of the Mexican boundary line naturally belongs.

Had the species fitted naturally into any of the groups of our spe-

cies I would have included and called attention to it there. As it

does not, I present a copy of Walker's original description

:

a

HOMOPTERA SEXPLAGIATA.

Mas. Cervma, subtus cinerea; thorax r punctis albis subfascial us; pectus

fuscum; abdomen cinereum; alee lineis plurimis transversis undulatis aiyris;

anticw fascia incompleta basali, lituris costalibus plagisque duubus magnis sub-

marginalibus subviridiscentibus albis; posticw basi testacew, fascia abbreviata

subfusiformi submarginali alba.

Male.—Fawn colour, cinereous beneath. Thorax with some white speckles,

which form incomplete bands. Pectus brown. Abdomen cinereous. Wings
with numerous transverse undulating black lines. Fore wings with an incom-

plete white band near the base, with white marks along the costa, and with

two large submarginal white indistinctly iridescent patches, forming a broad

interrupted band. Hind wings with a subfusiform submarginal band like that

of the fore wing in colour, shortened in front ; base testaceous. Length of

the body 7* lines; of the wings 20 lines.

a. Brazil. From Mr. Stevens' collection.

LIST OF THE SFECIES OF ITLEOCYMA Hiibner.

Subgenus Ph.eocyma vera—Cont'd.

/'. edusina Harvey.

atritincta Harvey.
/'. undularis Drury.

nigricans Bethune.

var. umbripennis Grote.

/'. aeruginosa Guenee.

plenipennis Walker.
/'. insuda Smith.

/'. norda Smith.

/'. minerea Guenee.

obliqua t Walker.

aUmfasciata Bethune.

Subgenus Ph.-eocyma vera.

I', (.rha nst a (iuenee.

P. flctilis Guenee.

guadulpensis (iuenee.

/'. viridans (iuenee.

/'. Iiuiata Drury.

edusa Drury.

putrescens ( iuerin.

involuta Walker.

saundersii Bethune.

salicis I'.ehr.

roste Behr.

Catalogue of Heterocera, etc., XI 1 1, 1857, p. 1064
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Subgenus Ph.tocyma vera—Cont'd.

/'. I tot ifera Iliibner.

penna Morrison.

P. lineosa Walker.

In n ifera t Grote.

(jalbanata Morrison.

/'. unilineata Grote.

P. obliqua Guenee.

/'. metata Smith.

/'. curema Smith.

P. helata Smith.

/'. squammularis Drury.

P. benesignata Harvey.

/'. largera Smith.

/'. duplicata Bethune.

P. bcthunci Smith.

Subgenus Zale Hiibner.

P. cingulifera Walker.

intenta Walker.

woodii Grote.

lu it ifera t Guenee.

/'. Colorado Smith.

/'. rnbiata Smith.

/'. rubi Henry Edwards.
/'. yavapai Smith.

/'. calycanthata Smith and Abbot.

uniformis Morrison.

/'. horrida Hiibner.

calycanthata i Walker.

Unknown to me.

J', cinerea Morrison.

EXPLANATION OF PLATES.

Plate XXXI.

Fig. 1. PhdBOcyma exhausta, dorsal view of male genitalia. Shows the flat-

tened extension shielding the uncus.

2. Phwocyma fictilis, male genitalia from side so as to show the form of

the uncus. The harpes are not greatly dissimilar.

3. Phwocyma lunata, male genitalia from above; brings out more particu-

larly the double process of right harpe.

3a. Phwocyma lunata, same from below, showing the curved penis sheath

and the left harpe with its irregular tip.

:;/;. Phwocyma lunata, the right harpe seen from below, showing the re-

lation of the two divisions to each other.

3c. Phwocyma lunata, the left harpe seen from below.

3d. Phwocyma lunata, frame of supra-anal plate with uncus.

3c. Phwocyma lunata, the penis sheath from below.

4. Phwocyma salicis, male genitalia from above.

5. Phwocyma edusina, male genitalia from above; the left harpe is divided

into two parts.

5a. Phwocyma edusina, male genitalia from side, to bring out the form of

the very long transversely flattened uncus,

f>. Phwocyma undularis, male genitalia from above.

T
. Phwocyma umbripennis, male genitalia from above; this is the same as

undularis, but the two figures are slightly different to bring oul the

peculiar form of the harpes. The supra-anal plate is really extraor-

dinarily narrow and the uncus very slender.

8. Phwocyma wruginosa, male genitalia from above.

Plate XXXII.

Fig. 1. Phwocyma insuda, male genitalia from above: harpes and uncus forced

a little to the right to bring out the form better.

2. Phwocyma norda, male genitalia from above.

% Species cited in error.

Proc. N. M. vol. xxxv—OS IS
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Fig. ''>. Phoeocyma minerea, male genitalia from above. Very like the preceding,

the differences in the figures being in part due to a little difference in

point of view.

4. Phwocyma lunifera, male genitalia from above.

5. Phwocyma lineosa, male genitalia from above. Directly comparable

with the preceding, both views being a little from the right to bring

out form better.

6. Phwocyma unilineata, male genitalia from above; almost symmetrical.

7. Phwocyma ooliqua, male genitalia from above.

8. Phwocyma tin fata, male genitalia from above.

9. Phwocyma curema, male genitalia from above,

lu. Phwocyma helata, male genitalia from above.

11. Phwocyma squammularis, male genitalia from above.

12. Phwocyma benesignata, male genitalia from above.

13. Phwocyma duplicata, male genitalia from above.

Plate XXXIII.

Fig. 1. Phwocyma bethunei, male genitalia from above; somewhat distorted by

pressure.

2. Phwocyma cingulifera, male genitalia from above; almost symmetrical.

.!. Phwocyma Colorado, male genitalia, obliquely from above and right side.

4. Phwocyma rubiata, male genitalia from above and a little to the right.

5. Phwocyma rubi, male genitalia from above and a little to the right;

directly comparable with the preceding.

6. Phwocyma yavapai, male genitalia from above; should be compared

with the similar structure in edusina.

7. Phwocyma calycanthata, male genitalia from above and a little to the

right.

8. Phwocyma exhausta, terminal segments of female abdomen from be-

neath.

!>. Phwocyma fictilis, terminal segments of female abdomen from beneath.

10. Phwocyma lunata, terminal segments of female abdomen from beneath;

the bursa copulatrix is shown at the right, connected with the ringed

opening.

11. Phwocyma s<ili<-is, terminal segments of female abdomen from beneath.

12. Phwocyma edusina, terminal segment of female abdomen from beneath;

showing opening to copulatory pouch at left side <<f plate.

Plate XXXIV.

Fig. 1. Phwocyma undularis, terminal segments of female abdomen from be-

neath, with opening to bursa copulatrix at the upper angle of righl

plate. On the other figures the opening is indicated in a similar way
and approximately it is near the upper junction of the two plates

lint always from the right plate.

2. Phwocyma umbripenniS, same as the preceding and shows about the

extent of the variation found within specific limits.

:;. Phwocyma wruginosa, terminal segments of female abdomen from be-

neath.

I. Phwocyma insuda, terminal segments of female abdomen from beneath.

5. Phwocyma norda, terminal segments of female abdomen from beneath.

6. Phwocyma minerea, terminal segments of female abdomen from be-

neath; practically like the preceding.

7. Phwocyma lunifi /». terminal segments of female abdomen from beneath.
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Fig. 8. Phaeocyma lineosa, terminal segments of female abdomen from beneath;

practically like the preceding.

!). Phwocyma unilineata, terminal segments of female abdomen from be-

neath.

10. Phwocyma obliqua, terminal segments of female abdomen from beneath.

11. Phwocyma metata, terminal segments of female abdomen from beneath;

Dote (he difference in the location of the opening to the bursa copu-

latrix as compared with the preceding and next following species.

12. Phwocyma CUrema, terminal segments of female abdomen from beneath.

Plate XXXV.

Fig. 1. Phwocyma helata, terminal segments of female abdomen from beneath.

L'. Phwocyma squummularis, terminal segments of female abdomen from

beneath.

3. Phwocyma benesignata, terminal segments of female abdomen from

beneath.

4. Phwocyma larger^, terminal segments of female abdomen from beneath.

5. Phwocyma duplicata, terminal segments of female abdomen from be-

neath.

ti. Phwocyma bethunei, terminal segments of female abdomen from be-

neath,

7. Phwocyma cingulifera, terminal segments of female abdomen from

beneath.

S. Phwocyma Colorado, terminal segments of female abdomen from be-

neath.

!>. Phwocyma rubiata, terminal segments of female abdomen from beneath.

10. Phwocyma rubi, terminal segments of female abdomen from beneath.

11. Phwocyma yavapai, terminal segments of female abdomen from beneath.

!n this and the following the segment is broken into fragments and

the opening to the copulatory pouch is not well marked.
11'. Phwocyma calyca-nthata, terminal segments of female abdomen from

beneath.

Plate XXXVI.

Fig. 1. Phwocyma lunula, leg of male from the inner side showing the mass
of specialized hair and scales in place.

L'. Same, with the specialized mass removed and only the fringe of hair

in place.

:;. Varieties of scales and bair found in the mass; the broad scales are

striated and form the outer covering to the mass.

1. A bundle of hair or rod-like scales forming the great bulk of the fluffy

mass when teased out.
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Male Genitalia of Ph/eocyma.

For explanation of plate see page 273.
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Male Genitalia of Ph/eocyma.

For explanation of plate see pages 273, 274.
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Male and Female Genitalia of Ph/eocyma.

For explanation of plate see page 274.
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Female Genitalia of Ph/eocyma.

For explanation of plate see pages 274, 275.
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Female Genitalia of Ph/eocyma.

For explanation of plate see page 275.
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Structural Details of Leg of Ph/eocyma Lunata.

For explanation of plate see page 275.






