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INTRODUCTION

THE SPECIES COMPRISING the genus Tornos
form a distinct and compact group within
the Ennominae. While the adults of both
sexes are easily distinguished by their elon-
gate wings, somber colors, and by having a
prominent raised tuft of scales in place of the
usual discal dot on the upper surface of the
forewings, the problem of properly applying
specific names is a very difficult one, in the
light of our present knowledge. This is due to
the general uniformity of most of the species
in size, color, and maculation. Not until a
careful study of the genitalia is made do the
specific entities within the genus become at
all clear. It is the purpose of this paper to try
to reévaluate this group of moths, to try to
answer some of the questions pertaining to
its phylogeny, distribution, and taxonomy,
and to propose a more satisfactory systematic
arrangement of the species.

A number of facts are obvious from the
results of this study. Much more collecting is
needed before any clear picture can be ob-
tained of the distribution on a specific or sub-
specific level, the extent of intraspecific vari-
ability, and the full extent of the flight peri-
ods of the adults. While a modest beginning
has been made along some of these lines for
the several species that occur within the
United States, much more information is still
needed. At the present time it is virtually im-
possible to hazard even a guess as to the
above-mentioned points on the species that
occur from Mexico to South America, as such
a small amount of material is available, There

is also particular need for life history work,

as the early stages of only one species in the
genus have been recorded in the literature.

Several species have been described in the
genus Tormos or its predecessor, Lepiodes,
from tropical America; however, in the light
of our present knowledge, most of these be-
long in other genera. Mr. D. S. Fletcher has
kindly checked the types in the British Mu-
seum (Natural History) and has informed
the author of the placement of the following
species: Leptodes chrodna Druce (1898, Bio-
logia Centrali-Americana, Insecta, Lepidop-
tera-Heterocera, vol. 2, p. 148) and L. (?)
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pieria Druce (tom. cit., p. 148) belong in
Eupithecia Curtis; Lepiodes (?) maxima
Druce (fom. cit., p. 542) belongs in Euphyia
Hiibner; Lepiodes unicolor Druce (tom. cit.,
p. 542) shows certain relationships with
Holochroa Hulst; Lepiodes exilis Warren
(1900, Novitates Zool., vol. 7, p. 197) goes
into the Cleorini.

The following abbreviations have been
used in the captions:

A M.N.H., the American Museum of Natural
History, New York

B.M.N.H., British Museum (Natural History),
London

U.S.N.M., United States National Museum,
Washington, D. C.

MATERIALS AND METHODS

MATERIALS STUDIED: This revision is based
on a study of the specimens in some of the
major eastern and western museums, the col-
lection of the British Museum (Natural
History), and the private collections of sev-
eral individuals; these are referred to specific-
ally under the section on acknowledgments.
All the type specimens in this country have
been studied by the author. None of the
types in the British Museum (Natural His-
tory) has been personally examined, but
through the generous cooperation of Mr. D.
S. Fletcher, the genitalia of those types have
been studied and compared.

Eight hundred and forty-five .specimens
have been studied in the preparation of this
paper. The great majority of these are from
the United States, and, of these, the greater
number were of one species. A large number
of genitalic slides were prepared by the
author, and a considerable number, prepared
by Mr. Hahn W. Capps, were examined from
the collection of the United States National
Museum. Included among these slides were
the genitalia of all the types. !

DEscripTIONS: A binocular dissecting mi-
croscope was used throughout when the de-
scriptions of the adults and genitalia were
written. The same basic pattern of descrip-
tions was followed throughout this paper for
all specific descriptions. All species are char-
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acterized by a detailed description of the
adult male, with comparative notes on the
female, and full descriptions of the genitalia
of both sexes are given, when both sexes are
known.

GeENITALIC FIGURES: Drawings of the
genitalia were prepared by the author. In all
cases, the genitalia of each sex were drawn
to the same scale and received a uniform re-
duction; however, the genitalic organs of the
two sexes were not drawn to the same scale.
Some caution must be taken in the use of
these figures, as in several instances insuffi-
cient material was available to make dissec-
tions in series. Consequently, it was not
always possible to ascertain the limits of in-
dividual variability within the species, and,
further, it was not possible to check and re-
check some of the finer structural details.
When more material becomes available, it
may be necessary to amend either the geni-
talic descriptions or the drawings, or both.
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HISTORICAL BACKGROUND

Things have been complicated in this genyg
from the very beginning, as Guenée includeq
one African and one American species in his
genus Lepiodes. It was not until 1896 that
Hulst finally straightened matters out, as he
recognized that these two species were not
congeneric. By designating the African spe-
cies as the type of Lepiodes, he thereby re-
moved this name from our fauna, and in its
place the name Tornos Morrison became avail-
able. :
Walker, in part 24 of his “List of the lepi-
dopterous insects in the collection of the
British Museum,” followed Guenée exactly,
giving the same two species. In the 1891 “List
of the Lepidoptera of boreal America” by
J. B. Smith, a rather varied list of species is
included under Lepiodes from several differ-
ent genera in both the Ennominae and Laren-
tiinae; however, the genus was placed in
what is known today as the Ennominae. On
the other hand, Druce, in the section on
moths of the “Biologia Centrali-Americana,’”
placed Lepiodes in the Larentiinae imme-
diately after Eupithecia Curtis; perhaps this
is why only one of the species described in this
genus by Druce has been retained in Tornos.

Packard followed Morrison’s usage of
Tornos in his “A monograph of the geome-
trid moths . . . of the United States,” where
the genus is redescribed and a figure of the
venation is given. Packard’s treatment was
followed by C. F. von Gumppenberg in his
“Systema geometrarum zonae temperatioris
septentrionalis” in 1896. In the same year
Hulst restricted the usage of the generic
terms, and Tornos has been in use ever since.

The only revisionary work that has been
done in this genus has been on the North
American species. The first article was a
short paper by Pearsall in 1908 entitled “The
species of Tornos Morr.,” where a brief re-
view and a listing of the species are given. At
that time, only scolopacinarius and cinctarius
were recognized as belonging in this genus.
When the genus was revised by Grossbeck in
1912 in his “Review of the species comprising
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the Glaucina-Coenocharis group,’”’ the number
of species was increased to four, as two spe-
cies from the western United States were in-
cluded, and a key to the adults was given,
together with a figure of the male genitalia of
the type species.

Since the appearance of this revision, the
only additions to the United States fauna
have been five names by Cassino and Swett
between 1922 and 1925, based on material
from the southern and western portions of
this country.

The tropical fauna is very imperfectly
known. Druce described a few species from
Central America, only one of which is re-
tained in the genus in this paper. Dyar named
two species, one from Mexico and one from
Panama, while Warren described a single one
from northern South America.

PHYLOGENY

When the genitalic structures are carefully
studied, good diagnostic characters to sepa-
rate the species can be seen in both sexes.
The present study indicates that the female
genitalia can be separated into six definite
groups, and that these are paralleled, to a
less obvious degree, by corresponding group
differences in the male genitalia and macula-
tion of the adults. Accordingly, the genus has
been divided into six species groups, based
primarily on the female genitalia; these are
characterized in the body of the text. These
six groups show a beautiful picture of the
development and evolution of the female
genitalia within this genus. A similar picture
emerges from the study of the male genitalia,
although this tends to be a bit obscured by
the complexity of these organs, as the evolu-
tionary processes have affected a number of
different structures in different ways.

The evolutionary changes that have oc-
curred on the specific level may be briefly sum-
marized as follows. In the female genitalia,
the change has been from the primitive con-
dition, in which there is a very long, thin,
sclerotized ductus bursae with a large num-
ber of striations, through progressive stages
of reduction and fusion with the bursa copu-
latrix, until only a very short sclerotized col-
lar remains. The bursa copulatrix, in the
primitive state, is very distinctly separated
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from the ductus bursae, but the line of de-
marcation is soon lost, as these two struc-
tures become fused, the posterior portion of
the fused bursa retaining some of the sclerot-
ization and striations of the primitive ductus
bursae. As a result of this process, the shape
of the bursa changes from globular to oval to
elongate. A corresponding alteration in the
signum also takes place, as it changes from a
large sclerotized patch to a stellate form and,
by further reduction, is completely lost.

The evolutionary changes in the male gen-
italia are numerous. The uncus in the primi-
tive condition terminates in a single point,
with a tendency to become bifurcate in the
more highly developed species. The valvula
undergoes a considerable change, from hav-
ing two rather short and widely separated
arms, to an elongation and superimposition
of them, with their ultimate fusing, and then
a migration to the lower part of the valve
where they become quite large and slightly
asymmetrical. The spinose apical process of
the valvula shows a gradual reduction in both
size and number of the spines, finally becom-
ing fused with the united arms when they
move to the sacculus. The dorsal U-shaped
process of the aedeagus is rather poorly de-
veloped in most groups, but in the most high-
ly evolved forms it becomes enlarged and
forms a very prominent part of the aedeagus.
The vesica of the aedeagus shows the trend
of reduction in the number and size of the
spines.

The changes in the adults are various. The
males in the primitive condition have their
hind tibia with a prominent hair pencil and
the venter of the third abdominal segment
with a row of bristles. The more highly evolved
forms lose both these modifications, and
some intermediate species have a deciduous
row of bristles. The wings of both sexes are
very similar in pattern and coloration in the
primitive forms, while the tendency is for the
females to lose part of the pattern and to have
their wings broadly suffused with ochraceous
scaling. In the most highly developed spe-
cies, this sexual dimorphism in coloration of
the females is very marked. To complicate
this picture further, two of the species in the
most highly evolved group have males in
which the color of the wings begins to ap-
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proach that of the normally strongly dimor-
p}uc female in part of the range of the spe-
cies.

The distributional pattern of these groups
can be only rather sketchily given, owing to
lack of material. The present day center of
distribution seems to be Central America
(Costa Rica and Guatemala both having four
species) and Mexico (seven species). It would
appear that the most primitive group is main-
ly South American, as two of the three species
in this group occur there, while the two most
highly developed groups, consisting of a total
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of four species, are apparently restricted to
the United States. Of the remaining three
groups, comprised of 10 species, one species
is South American, one species occurs in Ari-

‘zona but is known from Mexico by a single

specimen, and the remaining eight species are
from Central America and Mexico. Two of
these eight species are known to occur in the
southernmost part of Texas, but as this area
is faunistically more closely related to Mexico
than to the remainder of the United States,
these two species are considered as part of the
Central American fauna.



SYSTEMATIC DESCRIPTIONS

GeNUs TORNOS MORRISON

Lepiodes GUENEE, 1857, Histoire naturelle des
insectes, vol. 10, p. 359 (partim). WALKER, 1862,
List of the specimens of lepidopterous insects in
the . .. British Museum, pt. 24, p. 1250. J. B.
Smrte, 1891, List of the Lepidoptera of boreal
America, p. 71. DRUCE, 1893, Biologia Centrali-
Americana, Insecta, Lepidoptera-Heterocera, vol.
2, pp. 148, 542. Huwsrt, 1896, Trans. Amer. Ent.
Soc., vol. 23, p. 351 (restriction of genus).

Tornos MORRISON, 1875, Proc. Boston Soc. Nat.
Hist., vol. 17, p. 217. PACKARD, 1876, A mono-
graph of the geometrid moths. .. of the United
States, p. 214. HuLst, 1896, Trans. Amer. Ent.
Soc., vol. 23, p. 351. GUMPPENBERG, 1896, Nova
Acta Deutschen Akad. Naturf., Halle, vol. 65,
p. 310. Dyag, ‘“1902” [1903], Bull, U. S. Natl
Mus., no. 52, p. 323. PEARsALL, 1908, Canadian
Ent.,, vol. 40, p. 133. GrossBeck, 1912, Bull.
Amer. Mus. Nat. Hist,, vol. 31, p. 401. BARNES
AND McDunnoucH, 1917, Check list, p. 116.
McDun~NovucH, 1938, Check list, pt. 1, p. 161.
FoRrBES, 1948, Cornell Univ. Agr. Exp. Sta. Mem.
274, p. 51, fig. 14 (venation).

Head, front flat or slightly swollen, rough
scaled; eyes large, round, wider than front;
antennae of male pectinate, with apex simple,
the pectinations arising in terminal portion of
segments, of female simple, with a single pair
of setae at end of each segment; tongue pres-
ent; labial palpi strongly developed, heavily
scaled, rising to middle of eyes, middle seg-
ment extending beyond front, terminal seg-
ment small, slightly longer than high. Thorax
without tufts; fore tibia with moderate pro-
cess; hind tibia not dilated, with two pairs of
spurs, with or without hair pencil in males.
Abdomen without crests; ventral surface of
third segment with or without row of bristles
in males, and eighth segment without plate.
Forewings elongate, apex somewhat pro-
duced, 11 veins, usually a single areole de-
limited by a weak cross vein; Ry from top
of cell, with a cross vein to Rzis, R;s to Rg
stalked, from upper angle, R; from stalk be-
fore R3; M, from upper angle, M, from upper
portion of dc; Cu; from well before outer an-
gle; fovea absent. Hind wings elongate, apex
produced, frenulum strong in both sexes; Sc
approximate to R near base for one-half of
length of cell; R and M; from just before or at
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upper angle; M; from angle, approximate
with Cu; at base; Cu; from well before outer
angle. Forewings and hind wings concolorous
brown or grayish brown, rarely secondaries
lighter in color, with relatively obscure macu-
lation (the females of some species tending to
be more ochraceous than the males); primar-
ies above with t. a., t. p., and subterminal
lines usually rather weakly indicated, discal
dot in both sexes with a prominent scale tuft;
secondaries with discal dot and extradiscal
line represented. Beneath similar to upper
surfaces or paler, with obsolescent macula-
tion.

MALE GeNITALIA: Uncus simple, long, ta-
pering to apex from broad base, the apex with
a single point or bifurcate; socius not differ-
entiated ; gnathos strongly developed, heavily
sclerotized, produced medioventrally into a
prominent, somewhat spatulate enlargement;
valves large, symmetrical, costal region pro-
duced apically and narrowed, the valves be-
ing widest medially, with sclerotized strip
across base next to saccus connecting costa
and sacculus, costa sclerotized almost to apex
of valve, valvula either undifferentiated or
with elongate single or anterior and posterior
sclerotized arms terminating in a spinose api-
cal process, sacculus either undifferentiated
or sclerotized and covered with numerous
spines; transtilla absent;cristae present; juxta
elongate, lightly sclerotized; furca absent;
tegumen with many long, narrow setae aris-
ing on dorsal surface near uncus and extend-
ing beyond apex of uncus; saccus projecting
short distance beyond base of valves, broadly
rounded, longer than length of uncus; aedea-
gus elongate, subequal to, or longer than,
combined length of tegumen and saccus, ta-
pering to apex, with or without median U-
shaped sclerotized process dorsally; vesica
unarmed or with one or more elongate sclero-
tized spines.

FEMALE GENITALIA: Ostium with dorsal,
lateral, and ventro-anterior sclerotized plates,
these sometimes reduced or absent; opercu-
lum absent; ductus bursae sclerotized, vari-
able in length, ranging from shorter than
length of ovipositor lobes to longer than com-
bined lengths of lobes and apophyses, some-~
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times apparently fused with adjacent portipn
of bursa copulatrix so that there is no de_ﬁmt.e
separation between the two; ductus seminalis
arising ventrally or on right side from ductus
bursae or posterior part of bursa copulatrix;
bursa copulatrix often not clearly differenti-
ated from ductus bursae, membranous or
lightly sclerotized, the sclerotized areas often
with longitudinal striations, with or without
variously shaped signum. Segment VIII with
dorsal surface more heavily sclerotized than
ventral surface.

EARLY StaGEs: The type species has been
reared and the larval instars have been de-
scribed by Barnes and McDunnough. This
fact, plus the figures in Packard for the same
species and the brief notes by Forbes, con-
stitutes our knowledge of the early stages in
the genus. The larval notes below are based
on these sources. In the material of the Unit-
ed States National Museum there is a single
female of nominate scolopacinarius Guenée
that has a cast pupal shell; this serves as the
basis for the pupal description.

Ecas: Undescribed.

LarvA: Body cylindrical, thoracic seg-
ments rather swollen; abdominal segment
IIT with tubercle 1 in form of a bifid conical
wart, and segments II, IV, and VIII with
conical tubercles.

Pupa: Head, antennae equal in length to
other appendages and wing cases; labrum
prominent, with small, well-defined, triangu-
lar, caudolateral projections; labial palpi
extremely small, as long as only one antennal
segment; maxillae equal in length to wing
cases. Thorax, mesothoracic wings extending
to posterior portion of fourth abdominal seg-
ment; metathoracic wings narrowly exposed
to anterior portion of fourth abdominal seg-
ment; prothoracic legs approximately three-
fourths of length of maxillae, coxae not ex-
posed; mesothoracic legs equal in length to
maxillae and antennae; metathoracic legs not
exposed. Abdomen, spiracles with weak fur-
row and with elevated rims; surface of seg-
ments with many pits; dorsal and lateral fur-
rows of segments IX and X absent; cremaster
of two heavy lateral spines.

TvPE SeECIES: Lepiodes scolopacinaria
Guenée (Hulst, 1896).

DisTRIBUTION: The moths of this genus
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are widely distributed in the New World.
They are distributed through the eastern half
of the United States as far north as southern
New York and Wisconsin, into the southern
portion of Arizona and California, south
through Mexico, into Central America and
South America, going as far south as Bolivia
and Paraguay.

The problem of making identifications in
this genus is a most difficult one, unless the
genitalia are used. The present study has
been greatly handicapped by a dearth of ma-
terial, not only from parts of the United
States, but more especially from Mexico and
Central and South America. The majority of
the tropical specimens studied were old, some-
what worn, and perhaps faded. Much new
material, in long study series, will be needed
before the problem of identifying the various
species by maculation alone can be satisfac-
torily handled. There appears to be another
factor involved here also, namely, that the
adults apparently lose a part of their bright-
ness and pattern after they have been on the
wing a short time. This may account for some
of the relatively large differences that occur
on the wings of the adults within a given spe-
cies.

It appears very likely, based on the limited
material available, that the problem of sub-
speciation will be present in several of the
species occurring south of the United States.
The problem of subspeciation within the
United States is a rather involved one, and
even with the amount of material that is
available the final answer to this is certainly
not given in this paper. The difficulties are
very much magnified in the tropical regions,
owing to the extreme scarcity of specimens
available for study.

It might be mentioned in passing that the
distributional picture of many of the tropical
species is unfortunately complicated by lack
of adequate locality data on the specimens.
While all the species studied had data, some
were so indefinite that they were of very little
use. It is earnestly hoped that future collec-
tors will be more specific and give their data
in greater detail.

No attempt has been made to make a key
to all the adults in this genus, as it is practi-
cally an impossibility at this time. However,



1954

one has been made for the species occurring
in the United States. It should be kept in
mind that this is, at best, a rather generalized
breakdown and should not be relied on too
completely. Once again it is stressed that
any identification work should be based pri-
marily on the genitalia.

KEY To MALE GENITALIA!

1. Valves with valvula in form of elongate
sclerotized arm or arms, sacculus not
differentiated.

— Valves with valvula undlﬁ’erentmted and
with sacculus as a prominent sclero-
tized structure covered with numerous

: spines . . . . . . . . . . . . . 12

2(1). Apex of uncus bifurcate . . . . .

— Apex of uncus ending in a single point.5
3(2). Aedeagus slightly widened basally, of
even width medially or with slight ta-
per to pointed anteriorend. . . . . 4
— Aedeagus narrowest basally, increasing in
width anteriorly to broadly truncate
anterior end . . brutus
Valves with valvula very broad basally,
tapering and curving posteriorly, with
spinose apical process approximately
five times longer than broad, the spines
being located terminally . . spinosus
— Valves with valvula of uniform width,
straight, with spinose apical process
round, the spines being located on in-
ner surface pusillus
5(2). Aedeagus with unarmed vesica . mtstus
— Aedeagus with one or more spines in ves-
ica .
6(5). Aedeagus with one elongate spine in ves-
ica . ... ... .. erectarius
— Aedeagus with two or more spines in ves-

ica . . ... e e e e e e e
7(6). Aedeagus with seven to 10 short heavy
spines of various lengths, these ranging
in length from shorter than, to one and
one-half times, the length of the uncus
......... .8
—_ Aedeagus thh several long narrow spines,
these ranging in length from two to
three and one-half times the 1ength of
the uncus . .9
8(7). Valves sharply indented a.bove apex of
valvula, this terminal portion of valves
being of equal width; aedeagus taper-
ing distally, spines of vesica not ar-

4(3).

..... . o

.......

1 The males of apiatus;, penumbrosus, and phoxus are
unknown.
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rangedinarow . . . . benjaming

— Valves tapering apically, without a sharp

9(7).

10(9).

11(10).

12(1).

13(12).

2(1).

indentation; aedeagus widened near
distal end, seven of the 10 spines of
vesica in a row with their bases on the
leftside . . . . umbrosarius
Valvula with anterior arm roughly S-
shaped, with spinose apical process ex-
tending anterolateral to junction of
arms of valvula. . . . . capitaneus
Valvula with anterior arm straight or
curving with outer margin of sacculus,
with spinose apical pracess extending
posterior to junction of arms of val-
vala. . . . . .00 oo o0 10
Aedeagus very long and narrow, one and
one-fourth times as long as combined
lengths of uncus, tegumen, and saccus,
constricted two-thirds from base; juxta
with posterolateral margins spiculate
hoffmanni
Aedeagus elongate, subequal in length to
combined lengths of uncus, tegumen,
and saccus, without constriction dis-
tally; juxta with posterolateral margins
non-spiculate. . . . . . . . . . 11
Aedeagus one-sixth 1onger than combined
lengths of uncus, tegumen, and saccus;
valvula with posterior arm arising at
anterior angle of costa. guadripuncius
Aedeagus subequal to, or slightly longer
than, combined lengths of uncus, tegu-
men, and saccus; valvula with posterior
arm arising from inner surface of costa
...... punctatus

Aedeagus thh unarmed vesica . . . .
e scolopacmarms
Aedeagus w1th one or more spines in ves-
ica . . . R K
Aedeagus w1th three spmes, these being

slightly longer than length of uncus .
........ abjectarius
Aedeagus with one large and one small
spine, the former being much broad-
ened at base and about twice as long as
length of uncus . . . . cinctarius

.....

KEY T0 FEMALE GENITALIA

Bursa copulatrix with well-defined sig-
num or large sclerotized area . . .2
Bursa copulatrix without any signum .

.......

subequal to, or longer than, apophyses
of ovipositor lobes, with many fine
longitudinal striations, and with area of
junction with bursa copulatrix well de-
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3(2).

4(3).

5(4).

6(3).

7(6).

8(6).

9(2).

10(9).

11(10—)—.
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fined
Ductus bursae very short, being subequal
to length of ovipositor lobes at most,
usually not distinctly separated from
bursa copulatrix
Ductus bursae as long as combined
lengths of ovipositor lobes and their
apophyses, and very slender, the ratio
of width to length ranging from 1/13
to 1/18
Ductus bursae slightly shorter than
length of apophyses of ovipositor lobes,
broader, the ratio of width to length
ranging from 1/4t0 1/6 . . . . . .
Ductus seminalis located medially on
ductus bursae capitaneus
Ductus seminalis located near ostium .

(-3

Signum of bursa copulatrix an elongate
band, much wider than high . apistus
Signum of bursa copulatrix as wide as
high, roughly circular in outline . .
quadripunctus
Ostial plate not extending posteriad of
posterior margins of lateral plates. .7
Ostial plate extending posteriorly as far
as, or farther than, posterior margins of
lateral plates
Posterior margin of lateral plate trun-
cate, extending straight across venter
almost as far as lateral margins of os-
tal plate hoffmanns
Posterior margin of lateral plate curving
anteriorly to lateral margins of ostial
plate, the outer portion of the former
thus extending farther posteriad than
the central portion . . .  punctatus
Posterior margin of ostial plate rounded
and becoming widest medially . .
penumbrosus
Posterior margin of ostial plate with sides
flattened and forming an obtuse angle,
this being the widest part of the plate
phoxus
Bursa copulatrix with broadly sclerotized
area. . . . .. ... .. ... 10
Bursa copulatrix with stellate signum
................ 12
Bursa copulatrix with convoluted, raised,
membranous fold posteriad of sclero-
tized area, and extending from ventral
surface around the left side to the dor-
sal surface . . . . . . umbrosarsus
Bursa copulatrix without raised fold . 11
Sclerotized area extending down side of
bursa copulatrix but not reaching an-
terior margin. . . . . benjaming

..........

.......

...........

..............
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— Sclerotized area of bursa copulatrix lo-
cated at anterior end, and not extend-
ingup theside. . . . . . brutus

12(9). Bursa copulatrix with signum very small,
being shorter than width of ovipositor
lobe. . . . . ... scolopacinarius

— Signum prominent . . . . . . . . 13

13(12). Ostial plate sclerotized and fairly well
defined; lateral plates with posterior
margin tending to be truncate . . .

pusillus

— Ostial plate membranous or very poorly
defined; lateral plates with posterior
margin not truncate. . . . . . . 14

14(13). Ostial region large and subtriangular in
shape; lateral plates weakly sclerotized
mistus

— Ostial region not subtriangular; lateral
plates well sclerotized . . . spinosus

15(1). Ductus bursae well defined, well sclero-
tized, and much longer than bursa
copulatrix . . . . . . . . ereclarius

— Ductus bursae poorly defined, apparently
combined with posterior portion of
bursa copulatrix, without distinct area
of demarcation. . . . . . . .. 16

16(15). Bursa copulatrix short and broad, rough-
ly pear shaped . . . . abjectarius

— Bursa copulatrix long and slender. . 17

17(16). Ostium with two transverse, heavily
sclerotized, vertical plates . . . . .
scolopacinarius
— Ostium with one sclerotized plate that is
chiefly horizontal in position . . . .
cinctarius

.............

..............

.........

............

KEY 70 THE ApULTS FOUND IN THE
UNITED STATES

1. The sexes more or less dimorphic in colo-
ration, the males being darker in color
than the females, the latter usually
more suffused with ochraceous than the
males. . . . . ... ... .. 2

cinclarius

2(1). The forewings above with the cross lines

indistinctly represented, the t. p. line
being represented by a series of darlk

dots on the veins when present; males
without a tibial hair pencil and with-

out a bristle tuft on the ventral surface

of the third abdominal segment. . .3

— The forewings above with at least the t. p.
line distinct and complete; males with

both a tibial hair pencil and bristle tuft

on the third abdominal segment . .9

3(2). The two sexes strongly dimorphic in colo-~

............



RINDGE: REVISION OF GENUS TORNOS 189

ration, the males varying from dark
gray to light gray, and the females be-
ing creamy or white. . . . . . . . 4

— The sexes moderately dimorphic in colo-

ration, the males varying from gray or
ochraceous to whitish gray, and the fe-
males being ochraceous or creamy . .5

4(3). Males with wings above gray or gray-

brown, with maculation obsolescent;
females with ground color creamy or
white, with maculation better defined
than in male; extradiscal line of upper
surface of secondaries in both sexes
more or less weakly defined, weakly
toothed on veins; eastern United
States . scolopacinarius scolopacinarius

— Males with wings above gray or gray-

brown, overlain with ochraceous and
dark brown scales, with cross lines usu-
ally indicated, the t. p. line of primar-
ies and extradiscal line of secondaries
being emphasized by an external light
gray band; females with ground color
creamy or white, with maculation dis-
tinct; extradiscal line of upper surface
of secondaries in both sexes well de-
fined, strongly toothed on the veins
and concave between; southern Florida
...... scolopacinarius forsythae

5(3). Males with upper surface of wings

creamy or whitish gray, overlain with
ochraceous and dark brown scales; fe-
males whiter than males; both sexes
with obsolete maculation but with
complete, well-defined, whitish gray,
subterminal line on primaries above;
centralFlorida . . . . . . . . ..

....... scolopacinarius spodius

— Males with upper surface of wings och-

raceous or gray-brown, with scattered
dark and reddish brown scales; females
tending to be more ochraceous or
cream colored than males; both sexes
with subterminal line absent or repre-
sented by a series of light gray dots

6

.................

6(5). Males with upper surface of wings a uni-

colorous ochraceous or light gray-
brown, with scattered dark brown
scales, and with terminal area only
slightly darkened; females as in males,
but lighter in color; Texas . . . . .

........ abjectarius abjectarius

— Males with upper surface of wing dark

ochraceous or dark gray-brown, more
or less heavily overlain with dark
scales, and with terminal area contrast-

ingly colored, gray-black to black; fe-
males more ochraceous or cream col-
ored, with maculation somewhat
stronger. . . . . . . . o4 e . . . 7

7(6). Males with upper surface of wings

creamy or ochraceous, more or less
heavily overlain with pale reddish
brown scales, with maculation obso-
lescent, and with terminal area of pri-
maries dull blackish, contrasting rather
sharply with remainder of wing; fe-
males slightly more cream colored, and
with maculation better defined; central
Florida . . . . . abjectarius ravus

— Males with upper surface of wings dark

ochraceous, more or less heavily over-
lain with reddish brown, dark gray and
black-brown scales, with at least the
t. p. line represented, and with termi-
nal area of primaries gray-black or
black-brown; females lighter in color,
with maculation well defined . . . .8

8(7). Males with upper surface of wings dark

ochraceous, overlain with reddish
brown, dark gray, and black-brown
scales, becoming gray-black near outer
margin, with median area of forewings
concolorous with remainder of wing or
only very slightly suffused with darker
scales; females slightly more ochrace-
ous; southeastern United States . . .

....... abjectarius calcasiatus

— Males with upper surface of wings dark

ochraceous, heavily overlain with red-
dish brown, dark gray, and black-
brown scales, becoming blackish near
outer margin, contrasting, with median
area of forewings shaded with dark
scales, appearing darker than adjacent
areas; females slightly more ochrace-
ous; southern Florida . . . . . . .

......... abjectarius kimballs

9(2). Wings above dark brown, more or less

broadly suffused with ochraceous, es-
pecially basad of t. a. line and distad of
t. p. line above vein Cuy; t. p. line on
upper surface of primaries arising from
costa at less than a right angle, angled
below cell and going straight to inner
margin . . . ... .. benjamint

— Wings above light gray, more or less

heavily dusted with dark brown scales
and lightly suffused with ochraceous;
t. p. line on upper surface of primaries
arising from costa at an obtuse angle,
swinging broadly around end of cell,
then angled sharply basad . . . . 10
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10(9). Forewings above without broad ochrace-
ous suffusion; t. p. line above tending
to be more or less sharply concave be-
low cell, with outward projection on
anal vein, meeting inner margin in
outer half of wing. . . .  punctatus

— Forewings above with broad ochraceous
suffusion, especially distad of t. p. line;

t. p. line above angled basad very

sharply below cell, meeting inner mar-

gin in basal half of wing .. 11

11(10). Males with upper surface of wings gray or
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ochraceous, heavily overlain with
brown or black-brown scales; females
more suffused with ochraceous scales
and with fewer brown and black-brown
scales; southern Arizona . . . . .
........ erectarius erectarius
— Males with upper surface of wings light
gray or light ochraceous, with scattered
dark brown scales; females more suf-
fused with ochraceous scales and with
fewer brown scales; southern California
erectarius fieldi

..........

GROUP I

In this species group the female genitalia
have the ductus bursae very long and slender,
being subequal in length to the combined
lengths of the ovipositor lobes and their
apophyses. The surface has many striations,
and the line of demarcation between the duc-
tus bursae and the bursa copulatrix is very
distinct. The bursa is membranous and has
a large signum.

The male genitalia have the uncus with a
single point, and the valvula with both the
anterior and posterior arms well separated
and rather short, terminating in a relatively
large, spinose, apical process with many
spines. The juxta is widened medially and has
a slight median thickening. The aedeagus ta-
pers apically from near the base, and it has
a broad, U-shaped, dorsal process with its
arms coming together apically. The vesica is
apparently armed with three elongate spines
arising from a basal corneous area, the spines
being approximately one-half of the length
of the aedeagus.

The wings of both sexes are similar in pat-
tern and color, although the females tend to
be very slightly more ochraceous than the
males above. The males have the row of bris-
tles on the ventral surface of the third abdom-
inal segment and, presumably, have a hair
pencil on the hind tibia. This latter character
will have to be checked when more material
becomes available, as none of the males under
study has any legs at all.

Of the three species placed in this group,
two occur in South America and one in Cen-
tral America.

Tornos capitaneus, new species
Figures 5, 19

MALE: Head, vertex and front gray-brown;
palpi gray-brown, with scattered dark brown
scales. Thorax grayish brown or ochraceous
above, lighter in color below. Abdomen gray-
brown above and below; ventral surface of
third segment with row of bristles.

UrPER SURFACE OF WINGs: Forewings,
ground color a unicolorous gray-brown,
lightly sprinkled with darker scales; costa
with slightly darker bands and spots, these
being most prevalent in basal half of wing;
basal line absent; t. a. line faintly suggested
by a few dark brown scales; median cross line
very faintly suggested below discal tuft; dis-
cal tuft of dark gray-brown scales; t. p. line
weakly indicated by small groups of brown-
black scales that are located chiefly on the
veins, being strongest in anterior portion of
wing, arising on costa two-thirds of distance
from base, swinging with a broad curve
around the end of the cell, then being slightly
concave but subparalleling outer margin,
swinging slightly outward to meet anal vein;
subterminal and terminal areas slightly dark-
er than basal portion of wing; subterminal
line represented by a series of small, light
gray, intravenular dots, these becoming ob-
solescent in lower portion of wing; a series of
small, brown-black, intravenular, marginal
spots; fringe concolorous with wing in basal
half, slightly paler in distal half. Hind wings
concolorous with forewings, except anterior
portion which is not so heavily shaded with
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srown scales, posterior portion of wing with
;cattered dark brown scales, these coalescing
n some places to indicate the cross lines; bas-
11 line present; intradiscal line weakly indi-
-ated on anal margin; discal dot dark brown
sr grayish brown; extradiscal line extending
it an angle across most of the wing to meet
:. p. line of primaries, tending to become ob-
solescent anteriorly; a group of dark brown
scales in cells M, and M; just outside of
sxtradiscal line, the latter being narrowly
shaded externally by light gray; subterminal
ine absent; terminal portion of wing slightly
Jarkened, with the suggestion of an incom-
olete terminal line; fringe as on primaries.

UNDER SURFACE OF WIiNGs: Forewings,
zround color a unicolorous gray, heavily over-
lain with brown and black-brown scales; cross
lines absent except for t. p. line; discal dot
large, diffuse, brown-black; terminal line
broad, gray-brown, interrupted by wveins;
fringe as above. Hind wings less heavily over-
lain with brown scales; discal dot prominent,
brown-black; extradiscal line incompletely
indicated; terminal line and fringe as on pri-
maries.

ExpANsE: 24 mm. (holotype).

FEMALE: Similar to male, but with the up-
per surface of wings tending to be slightly
more suffused with ochraceous scales, and
with the maculation tending to be a bit more
weakly represented. Under surface of wings
almost without maculation, the discal dots
and terminal lines on both wings being faintly
indicated.

EXPANSE: 29 to 30 mm.; allotype, 29 mm.

MaLE GeNITALIA: Uncus elongate, sharply
tapering from broad base to just beyond mid-
dle, then the sides extending almost parallel
to the rounded apex with a single point; arms
of gnathos only slightly thickened dorsally,
uniting to form median oblong process, with
its sides slightly more heavily sclerotized than
the central area and with the posterior sur-
face rugose; valves elongate, with terminal
portion narrowed; costa sclerotized, tending
to be slightly wider distally than at base,
with numerous setae along inner portion of
sclerotized band; valvula with anterior arm
somewhat S-shaped, terminating in laterally
situated spinose apical process, with narrower
posterior arm slightly curving, with inwardly

projecting sclerotized projection distally, and
the arm extending posteriad of both anterior
arm and spinose apical process, the latter
somewhat elliptical in outline, with its spines
on the outer surface curving posteriorly; sac-
culus undifferentiated, lightly sclerotized;
juxta weakly sclerotized, with a short median
thickening near base, widened medially,
slightly enlarged apically; aedeagus slightly
longer than combined lengths of uncus, tegu-
men, and saccus, in width slightly narrower
than base of uncus, anterior end slightly ex-
tended on right side, rounded, with slight
constriction just anterior thereto, then slight-
ly tapering, the apex bluntly pointed, with a
weakly sclerotized, U-shaped process on dor-
sal surface, the arms in approximation apical-
ly; vesica apparently with three elongate
spines arising from basal corneous area, the
spines being about one-half of the length of
the aedeagus.

FEMALE GENITALIA: Ostium with heavily
sclerotized dorsal plate, roughly ovate in out-
line, being slightly wider than long, the sur-
face with several transverse ridges; lateral
plates rather weakly sclerotized, elongate,
extending anteromedially; ventral plate wid-
est medially, tapering laterally; ductus bursae
well sclerotized, extremely long and narrow,
equal in length to combined lengths of ovi-
positor lobes and their apophyses, the region
between ostium and origin of ductus semi-
nalis withoutornamentation, the surface from
ductus seminalis to bursa copulatrix with
numerous striations; ductus seminalis arising
ventrally from near the middle of the ductus
bursae; bursa copulatrix membranous, rough-
ly ovate in shape, subequal in length to length
of ductus bursae, the surface with numerous
wavy indentations; the signum a large sub-
triangular sclerotized area located in middle
of bursa.

EARLY STaGES: Unknown.

Foop PranT: Unknown.

Types: Holotype, male, San Sebastian,
Retalhuleu, Guatemala (L. Thiel), and allo-
type, female, Guatemala City, Guatemala,
October (Schaus and J. Barnes); both in the
United States National Museum. Paratypes,
two females: Volcan Santa Maria, Guate-
mala, June (Schaus and J. Barnes); Cuerna-
vaca, Mexico, August, 1906; both in the
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United States National Museum.

RANGE: Guatemala and Mexico. On the
wing in June, August, and October.

RemArks: This is the largest species of
group L. It can be distinguished from guadri-
punctus by the fact that the t. p. line is more
prominent in the upper portion of the wing
and tends to become obsolescent in the lower
part. In addition, this species is characterized
by a strong terminal line below. The single
female from Mexico is more ochraceous than
are the females from Guatemala, and the mac-
ulation is more strongly represented; much
more material is needed before the status of
this variability can be properly assessed.

The male genitalia can be distinguished
from those of guadripunctus by the position
of the spinose apical process. In this species,
this process is located anterolateral to the
junction of the arms of the valvula, with the
spines being situated on the outer portion
thereof, while in quadripunctus the process is
located at the posterior margin of the junction
of the valvula arms, with the spines being
situated on the posterior portion. The female
genitalia can be separated from those of other
known species in this group by the position of
the ductus seminalis, which is located medial-
ly on the ductus bursae; in the other species,
the ductus seminalis is situated near the
ostium.

Tornos apiatus, new species
Figure 20

Mavre: Unknown.

FEMALE: Head, vertex and front ochra-
ceous; palpi with mixed gray, ochraceous, and
brown scales. Thorax ochraceous above, suf-
fused with light gray below. Abdomen ochra-
ceous.

UpPPER SURFACE OF WiNGs: Forewings,
ground color a unicolorous light gray, over-
lain with ochraceous and brown scales, the
latter tending to be arranged as striations in
basal portion of wing; costa with slightly
darker bands and spots; basal, t. a., and me-
dian lines absent ;discal tuft of gray scales, be-
coming dark brown distally; t. p. line weakly
indicated by small groups of dark brown
scales on the veins, arising on costa two-
thirds of distance from base, swinging out-
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ward around cell, turning posteriorly and be-
coming obsolete in lower portion of wing; sub-
terminal and terminal areas slightly darker
than basal portion of wing; subterminal line
represented by a series of small, light gray,
intravenular dots, these becoming obsolescent
in lower portion of wing but reappearing
above inner angle; a series of dark brown, in-
travenular, marginal spots; fringe concolor-
ous with wing, tending to have a few gray
scales opposite marginal spots. Hind wings
concolorous with forewings, the outer half
being rather heavily shaded with brown
scales; basal and intradiscal lines absent; dis-
cal dot weakly indicated; extradisecal line
weakly indicated, extending across wing to
meet t. p. line of primaries, narrowly bor-
dered with ground color externally; the dark
brown scales interrupted in cells M; and Mg
to show ground color outside of extradiscal
line; subterminal line weakly indicated by a
few light gray spots and by a white patch at
anal angle; terminal line dark brown, being
represented by a series of expanded intraven-
ular dots that tend to coalesce; fringe as on
primaries.

UNDER SURFACE OF WIiNGs: Forewings,
ground color a unicolorous light gray, heavily
overlain with ochraceous and brown scales;
cross lines absent; discal dot weakly repre-
sented; terminal line dark brown, narrow, in-
terrupted by veins; fringe as above. Hind
wings concolorous with forewings; discal dot
large, diffuse; cross lines absent; terminal line
and fringe as on primaries.

ExpaNse: 28 mm. (holotype).

FEMALE GENITALIA: Ostium with heavily
sclerotized dorsal plate, in outline being
slightly more than twice as long as wide, the
surface with several longitudinal ridges and
the posterior end with the ridges roughly par-
alleling the outer margin; lateral plates rather
weakly sclerotized, large, subtriangular, the
surface rugose; ventral plate widest laterally,
tapering medially, scarcely reaching midven-
tral line; ductus bursae well sclerotized, ex-
tremely long and narrow, equal in length to
combined lengths of ovipositor lobes and
their apophyses, the surface with numerous,
very fine striations; ductus seminalis arising
on right side below ostium; bursa copulatrix
membranous, elongate, with central area en-



1954

larged on both sides, longer than ductus bur-
sae, the surface, especially in central area,
with numerous wavy indentations; the sig-
num a very wide and relatively narrow sclero-
tized band, the right side tapering to a point,
extending the full width of the ventral sur-
face at posterior one-third of the bursa, and
with the anterior one-half of the signum
covered with a fold of the bursa.

EARLY StAGEs: Unknown.

Foop PrLant: Unknown.

Type: Holotype, female, Paraguay (Pouil-
lon); in the collection of the United States
National Museum.

RANGE: Known only from the unique type
specimen.

REMARKs: This species, as far as can be
told from the unique type, can be distinguished
from both capitaneus and quadripunctus
by the striated appearance of the upper sur-
face of the wings, and by the fact that the
terminal and subterminal areas are darker
than the basal portion of the wing. The geni-
talia of the female type are similar to those
in guadripunctus, but can be distinguished by
the longer ductus bursae and larger bursa
copulatrix, and by the fact that the signum
extends the full width of the bursa, being
much wider than high.

Tornos quadripunctus (W. Warren)
Figures 6, 21
Exelis quadripuncta W. WARREN, 1897, Novi-
tates Zool., vol. 4, p. 467.
Tornos quadripunctata (sicl), DYAR, 1910, Proc.

U. S. Natl. Mus., vol. 38, p. 264 (err. det.); 1914,
tbid., vol. 47, p. 243.

MaLEe: Head, vertex and front dark gray-
brown; palpi dark gray-brown, with black-
brown scales and with a few light gray scales
basally and apically. Thorax ochraceous
above, shaded with light gray below. Abdo-
men ochraceous; ventral surface of third seg-
ment with row of bristles.

UprpER SURFACE OF WIiNGs: Forewings,
ground color a unicolorous gray-brown, light-
ly sprinkled with darker scales; costa with
slightly darker bands and spots; basal line
absent; t. a. line suggested by a few brown-
black scales on veins, leaving costa at an
oblique outward angle, turning sharply on
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radial vein and going to inner margin ; median
cross line absent; discal tuft of dark gray-
brown scales, sometimes becoming brown
distally; t. p. line usually complete, black-
brown, arising on costa two-thirds of distance
from base, swinging outward around cell,
then turning and subparalleling outer margin,
becoming reduced or partially obsolescent in
lower portion of wing, then reappearing on
anal vein; subterminal and terminal areas
slightly darker than basal portion of wing;
subterminal line represented by a series of
small, light gray, intravenular dots, these be-
coming obsolescent in lower portion of wing
but reappearing above inner angle; margin-
al spots small, black-brown, intravenular;
fringe concolorous with wing. Hind wings
concolorous with forewings, except anterior
portion which is not so heavily shaded with
brown scales; area along anal margin with
scattered dark brown scales; basal and intra-
discal lines absent; discal dot black or black-
brown; extradiscal line brown-black, extend-
ing across wing, subparallel with outer mar-
gin, tending to be concave between the veins;
a patch of ground color in cells M; and M;
outside of extradiscal line; subterminal line
absent; terminal line dark brown, becoming
interrupted anteriorly; fringe as on primaries.

UNDER SURFACE OF WinGs: Forewings,
ground color a unicolorous gray, heavily over-
lain with brown and black-brown scales;
cross lines absent except for t. p. line, which
is represented by groups of darker scales on
anterior half of wing; discal dot large, diffuse,
brown-black; terminal line gray-brown, in-
terrupted at veins; fringe as above. Hind
wings less heavily overlain with brown scales;
discal dot prominent, brown-black; all cross
lines absent; terminal line and fringe as on
primaries.

EXPANSE: 22 to 24 mm.

FeMALE: Similar to male, but the upper
surface of the wings tends to be slightly more
suffused with ochraceous scales; apparently
the light gray subterminal line more strongly
represented on both wings. Under surface of
wings almost without maculation, the discal
dots and terminal lines on both wings being

aintly indicated.

ExPANSE: 23 mm.

MaLeE GenNITALIA: Uncus elongate, with
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broad base and with a marked constrict.ion
beyond middle, the apex with a single point;
arms of gnathos widest dorsally, constricted
medially, uniting to form median oblong proc-
ess, with its sides slightly more heavily scle-
rotized than the central area and with the
Pposterior surface rugose; valves elongate, wit.h
posterior portion narrowed, well rounded api-
cally; costa sclerotized, tending to be slightly
wider distally than at base, with numerous
setae along inner half of sclerotized band ; val-
vula with anterior arm curving slightly pos-
teriorly, widest medially, with constriction
near distal end, then enlarged once again,
with the subtriangular-shaped enlargement
extending towards outer margin of valve to
just beyond outer margin of spinose process,
with narrower posterior arm arising from an-
terior angle of costa, slightly thickened or
prominently enlarged medially, the swollen
portion extending ventroposteriorly, with a
constriction near distal end, before uniting
with anterior arm, the spinose apical process
arising at this junction and extending poste-
riorly, being somewhat elliptical in outline and
concave medially, with its numerous heavy
spines on the outer surface pointing poste-
riorly and towards uncus; sacculus undiffer-
entiated, weakly sclerotized; juxta weakly
sclerotized, widened basally, with median
constriction and a central median thickening,
slightly enlarged posteriorly, tapering to
broadly rounded apex; aedeagus one-sixth
longer than combined lengths of uncus, tegu-
men, and saccus, in width slightly narrower
than base of uncus, anterior end extended on
right side, rounded, with slight constriction
just anterior thereto, then enlarged, the re-
mainder being narrowed and of a uniform
width medially, the apex bluntly pointed,
with a weakly sclerotized, U-shaped process
on dorsal surface, with a wide base and each
arm tending to be bifurcate apically, the
apexes in approximation to each other; vesica
apparently armed with three elongate spines
arising from basal corneous area, the spines
occupying slightly more than one-half of the
length of the aedeagus.

FEMALE GENITALIA: Ostium with heavily
sclerotized dorsal plate, in outline being less
than twice as long as wide, the anterior end
tapering rather sharply, the surface with a
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few incomplete transverse ridges in posterior
half, the anterior half smooth; lateral plates
very weakly sclerotized and hardly distin-
guishable; ventral plate widest laterally, ta-
pering medially, scarcely reaching midventral
line; ductus bursae well sclerotized, extremely
long and narrow, slightly shorter than com-
bined lengths of ovipositor lobes and their
apophyses, the surface with numerous, very
fine striations; ductus seminalis arising on
right side below ostium; bursa copulatrix
membranous, apparently elongate, the sur-
face with numerous wavy indentations; the
signum a large, more or less circular, sclero-
tized area, with the anterior portion covered
with a fold of the bursa.

EARLY STAGES: Unknown.

Foop PrLANT: Unknown.

Tyee: In British Museum (Natural His-
tory).

Type LoCALITY: According to the original
description, the type locality was Castro,
Parana, Brazil; however, the type specimen
is labeled Cucuta, Venezuela, which is more
likely to be the true locality. The author was
unable to locate a Cucuta in Venezuela. The
only town of this name that was found in the
general area is in Colombia near the Venezu-
ela border.

RANGE: Venezuela and Colombia.

SPECIMENS EXAMINED: Colombia: Tumba,
February, 1909 (Fassl), two males. Venmezu-
ela: Patao, Guiria, August, 1891, one fe-
male.

REMARKS: Three specimens examined. Mr.
Fletcher of the British Museum kindly dis-
sected the genitalia of the male type and sent
a photograph of this structure to the author.
The photograph of the type genitalia is
matched fairly well by the author’s dissection
of a specimen from Tumba, Colombia; how-
ever, another genitalic mount from the same
locality, made by Mr. Capps of the United
States National Museum, shows several dif-
ferences. These are found in the shape of both
the anterior and posterior arms of the valvula.
The latter dissection has the anterior arms
narrower, and the protruding tooth-like
structure along the posterior margin is small-
er; the posterior arm has a rather prominent
median swelling that extends ventroposter-
iorly, with a more prominent constriction be-
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low the spinose apical process. The specimen
illustrated was drawn from the author’s prep-
aration.

Under this name, Dyar (1910, p. 264) in-
cluded specimens from three Mexican local-
ities. Unfortunately, none of these specimens
is referable to this species, as quadripunctus
is known only from northern South America.
It is impossible to say which species Dyar had
before him, as specimens are known from the
three localities cited by Dyar under four dif-
ferent species. Later, Dyar (1914, p. 243) in-
dicates that this species is equal to punctatus
Druce, but this is also incorrect.

This species can be separated from the
other species of group I by the fact that the
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t. p. line of the upper surface of the forewings
is relatively well represented, and by its
course, which is almost straight after swinging
around the cell. This species is apparently the
smallest in this section of the genus.

The male genitalia can be distinguished
from capitaneus by the position of the spinose
apical process, which is located at the poster-
ior margin of the junction of the valvula arms
in this species, while in the former species the
process is located laterally. The female geni-
talia are similar to those of apiatus, but differ
by the shorter ductus bursae and the smaller
bursa copulatrix, and by the signum, which
is more or less circular rather than very wide
and narrow as in apiatus.

GROUP 11

This group is characterized by the fact
that the ductus bursae of the female genitalia
is shorter and wider than in group I, but still
is well defined, being two-thirds or three-
fourths as long as the apophyses of the ovi-
positor lobes. The posterior end has a well-
defined collar, set off on each side by a narrow
membranous area, and the remainder of the
surface has many striations. The line of de-
marcation between the ductus bursae and the
bursa copulatrix is still distinct, but the duc-
tus bursae is flared out to make it less sharply
defined than in group I. The bursa copulatrix
is membranous and has a large ovate signum,
the anterior portion of which is covered by a
fold of the bursa; the striations of the ductus
bursae tend to be continued down the ventral
surface of the bursa copulatrix to the signum.

The uncus of the male genitalia terminates
in a single point, and the valvula has both the
anterior and posterior arms well separated,
although they may be nearer to each other
than in group I. They terminate in a smaller,
spinose, apical process than is found in the
previous group, and the individual spines
tend to be smaller. In the juxta, the widened
area tends to be posterior to the center, but
the median thickening is still present. The
aedeagus may be of equal width throughout,
with just the apical portion tapered, or it
may be tapered from near the base, as in

group I. The U-shaped dorsal process is
rather well defined. The vesica is armed with
from two to five slender, elongate spines that
are clearly defined individually, arising from
a basal corneous area, the spines being ap-
proximately one-half of the length of the
aedeagus.

The wings of both sexes are similar in pat-
tern and color, although the females tend to
have the maculation a bit more weakly repre-
sented, and they are more suffused with
ochraceous above. In two of the species the
ochraceous becomes quite prominent and
contrasts with the black-brown outer portion
of the wing; the males of these are unknown.
The known males have both the hair pencil
on the hind tibia and the row of bristles on
the third abdominal segment.

All four species in this group occur in
Central America and Mexico, with two of the
species just crossing the United States line
into the lower Rio Grande Valley of Texas.

Tornos penumbrosus Dyar
Figure 22

Tornos penumbrosa DYAR, 1914, Proc. U. S.
Natl. Mus., vol. 47, p. 243.

MALE: Unknown.
FEMALE: Head, vertex ochraceous or gray-
brown, becoming darker brown between an-
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tennal bases; front dark gray-brown; palpi
with mixed gray and gray-brown scales.
Thorax ochraceous above, with scattered
brown scales; ventral surface lighter gray;
legs light gray, with numerous brown scales,
especially on forelegs. Abdomen gray-brown,
with faint median stripe, darker on the sides;
slightly paler below.

UpPER SuURFACE OF WiNGs: Forewings,
ground color gray-brown, broadly suffused
with ochraceous and more or less heavily
overlain with gray-brown and dark brown
scales as far as t. p. line, exterior thereto
heavily shaded with black-brown except at
apex of wing; t. a. line absent, although some-
times very faintly suggested by a few scales;
median cross line absent, rarely suggested by
a faint diffuse shade below discal tuft; discal
tuft of gray-black scales; t. p. line indicated
by groups of black-brown scales that are
located chiefly on the veins, these venular
spots usually connected in anterior portion of
wing, arising on costa approximately two-
thirds of distance from base, swinging out-
ward around cell and then subparalleling
outer margin to inner margin; outer portion
of wing black-brown except at apex, with a
rather indistinct shading going to discal tuft,
and tending to expand basad of t. p. line be-
low cubital vein; the median and cubital
veins tending to be ochraceous distad of t. p.
line; subterminal line represented by a series
of small, light gray, intravenular dots, these
becoming obsolescent in lower portion of
wing; a series of black-brown, intravenular
marginal spots; fringe concolorous with wing
in basal half, slightly paler in distal half.
Hind wings concolorous with forewings,
without ochraceous suffusion; intradiscal and
extradiscal lines absent or faintly suggested;
discal dot black-brown: the dark brown
scales interrupted in cells M; and M, to show
two spots of ground color in outer part of
wing, and again above anal angle; terminal
line incompletely represented; fringe as on
primaries. Loos b e

UNDER SURFACE OoF WINGS: Forewings,
ground color a unicolorous gray-brown,
heavily overlain with brown scales, especially
along basal half of costa and outer portion of
wing, and with pale ochraceous scales along
distal half of costa; cross lines absent: discal
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dot diffuse, dark brown; terminal line black-
brown, narrowly interrupted by veins, which
tend to become ochraceous at ends; fringe as
above. Hind wings concolorous with fore-
wings; cross lines absent; discal dot diffuse,
dark brown; terminal line and fringe as on
primaries.

ExpANSE: 25 to 27 mm.

FEMALE GENITALIA: Ostium with heavily
sclerotized dorsal plate, elliptical in outline,
being longer than wide, and with the outer
portion rugose, especially at the posterior end,
which extends as far as, or farther posteriorly
than, the lateral plates; lateral plates broad,
overlying the anterolateral margins of the
dorsal plate, the surface with numerous
longitudinal ridges; ventral plate poorly de-
fined; ductus bursae well sclerotized, shorter
than length of apophyses of ovipositor lobes,
with a short, smoothly sclerotized collar be-
low the ostium, with a narrow membranous
area on each side, the ductus widened at ori-
gin of ductus seminalis and enlarged again at
junction with bursa copulatrix, the surface
anterior to the collar with numerous stria-
tions; ductus seminalis arising ventrally or
on right side just anterior to collar of ductus
bursae: bursa copulatrix membranous, elon-
gate, approximately twice as long as ductus
bursae, the surface of the posterior portion,
especially ventrally, with several striae, the
surface lateral and anterior to the signum
with numerous wavy indentations; the sig-
num large, roughly ovate, well sclerotized,
with several longitudinal ridges posteriorly,
and with the anterior one-third covered with
a fold of the bursa.

EARLY STAGES: Unknown.

Foop Prant: Unknown.

TvypE: In United States National Museum.

TyepE Locarity: La Chorrera, Panama.

RANGE: Panama, Canal Zone, and Costa
Rica. On the wing in May.

SPECIMENS EXAMINED: Panama: La Chor-
rera, May, 1912 (A. Busck), one female type ;
Chiriqui (Ribbe), one female. Canal Zone:
Tabernilla (A. Busck), two females. Costa
Rica: San Jose (H. Schmidt), two females.

REMARKS: Six specimens examined. This
species can be distinguished from both
quadripunctus and punctatus in the female by
the broad suffusion of ochraceous basad of the
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t. p. line on the wings and by the dark, con-
trasting brown of the outer portion of the
wing. Within this species, the specimens from
Costa Rica are less strongly marked, less
suffused with ochraceous, and slightly larger
than the specimens from Panama and the
Canal Zone.

The female genitalia differ markedly from
those of the species in group I, as outlined
above for the species of group II. In this spe-
cies, the ostial plate is elliptical in outline,
with the posterior portion rugose and the lat-
eral plates rather weakly sclerotized, but
their surfaces have a number of fine longitu-
dinal ridges.

Tornus phoxus, new species
Figure 23

Lepiodes punctata DRUCE, 1898, Biologia Cen-
trali-Americana, Insecta, Lepidoptera-Hetero-
cera, vol. 2, p. 542 (partim, 1 Q).

MaLE: Unknown.

FEMALE: Head, vertex gray-brown; front
and palpi dark gray-brown. Thorax above
ochraceous, with scattered light gray, gray-
brown, and dark brown scales; lighter in color
below; legs gray-brown, mesothoracic and
metathoracic legs suffused with light gray
on inner surfaces. Abdomen gray-brown.

UppER SURFACE oF WIiNGs: Forewings,
ground color gray-brown, broadly suffused
with ochraceous, the basal one-third of wing
with scattered dark brown scales, the outer
one-third heavily shaded with black-brown
except at apex of wing, which is ochraceous;
costa dark brown, with scattered ochraceous
scales; basal, t. a., median, and t. p. lines
absent or obsolescent, although the last may
be faintly suggested by a few dark scales;
discal tuft of gray-black scales; outer third
of wing black-brown except at apex, with a
rather narrow basal extension going to discal
tuft, and a broader area extending almost
halfway to base along inner margin, the
space between these two basal extensions
deeply concave; subterminal line represented
by a series of small and inconspicuous, light
gray, intravenular dots; marginal spots
small, black, intravenular, some of them
tending to be narrowly attenuated basally,
extending towards subterminal spots; fringe
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concolorous with wing in basal half, slightly
paler in distal half. Hind wings concolorous
with forewings, but without ochraceous suf-
fusion; intradiscal and extradiscal lines ab-
sent; discal dot dark brown; the dark brown
scales interrupted in cells M; and M, to show
two spots of ground color in outer part of
wing, and again above anal angle; terminal
line incompletely represented; fringe as on
primaries, but with a few light gray scales in
center of cells in anterior portion of wing, and
with a broader light gray patch above anal
angle.

UNDER SURFACE OF WINGs: Forewings,
ground color a unicolorous gray, heavily
overlain with brown scales, especially along
basal half of costa and outer third of wing,
and with pale ochraceous scales along distal
half of costa; cross lines absent; discal dot dif-
fuse, dark brown; terminal line black-brown,
narrowly interrupted by veins, which tend to
become ochraceous at ends; fringe as above.
Hind wings slightly less heavily overlain with
brown scaling; cross lines absent; discal dot
diffuse, dark brown; terminal line as on pri-
maries; fringe as on upper surface of second-
aries.

ExpANSE: 22 to 25 mm.; holotype, 22 mm.

FEMALE GENITALIA: Ostium with heavily
sclerotized dorsal plate, longer than wide,
widest posteriorly, the posterior margin being
roof shaped, the two sides being flattened,
the surface smooth except for the widened
posterior portion which is rugose, and extend-
ing posteriorly beyond the lateral plates;
lateral plates narrow, extending antero-
medially; ventral plate poorly defined; ductus
bursae well sclerotized, approximately five-
eighths as long as apophyses of ovipositor
lobes, with a short, smoothly sclerotized
collar below the ostium, with a narrow mem-
branous area on each side, the ductus be-
coming widest medially, slightly narrowed
before junction with bursa copulatrix and
then broadly flared to form the junction, the
surface anterior to the collar with numerous
fine striations; ductus seminalis arising ven-
trally just anterior to collar of ductus bursae;
bursa copulatrix membranous, elongate, ap-
proximately twice as long as ductus bursae,
the surface of posterior portion of ventral sur-
face with several striae, the surface lateral
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and anterior to the signum with numerous
wavy indentations; the signum large, well
sclerotized, with several longitudinal ridges
posteriorly, and with the anterior one-third
covered with a fold of the bursa.

EArvLy StAGEs: Unknown.

Foop PLaNT: Unknown.

Tyees: Holotype, female, San Sebastian,
Retalhuleu, Guatemala (L. Thiel); in United
States National Museum. Paratype, one fe-
male, Volcan de Atitlan, Guatemala, 2500—
3500 feet (Champion; cotype of Lepiodes
punctate Druce); in British Museum (Nat-
ural History).

RANGE: Guatemala.

REeMARKS: The females of this species are
very similar in appearance to the females of
penumbrosus. However, they can be sepa-
rated from the latter by the virtual absence
of cross lines above, and by the fact that the
wings are more broadly suffused with ochra-
ceous. The genitalia of these two species are
similar, but this species has an elongate ostial
plate, the posterior margin of which is roof-
like, with flattened sides, and the plate is
widest at this point.

Tornos punctatus (Druce), new combination
Figures 7, 24
Lepiodes punctata DRUCE, 1898, Biologia Cen-
trali-Americana, Insecta, Lepidoptera-Heterocera,

vol. 2, p. 542, vol. 3, pl. 99, fig. 23 (& holotype,
nec Q).

MaLE: Head, vertex cream colored or
ochraceous, becoming dark brown between
antennal bases; front dark brown; palpi dark
brown, with scattered gray scales. Thorax
cream colored or ochraceous above, with
scattered brown scales; ventrally light gray;
legs light gray or gray-brown, with dark
brown scales, metathoracic legs with tibial
hair pencil. Abdomen gray-brown or ochra-
ceous; ventral surface of third segment with
row of bristles, although this tends to be
deciduous.

UppER SURFACE OF WiNGs: Forewings,
ground color a unicolorous light gray, more
or less heavily overlain with gray-brown and
ochraceous scales, and sometimes with black-
brown striations or scattered scales; costa
with gray-brown or black-brown bands and
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spots; t. a. line incomplete or absent; when
present, represented by black-brown scales on
costa and veins, swinging outward across
base of cell, then curving strongly basad,
meeting inner margin closer to base than its
origin on costa; median cross line absent;
discal tuft of dark gray or gray-brown scales;
t. p. line usually complete, narrow, black or
black-brown, tending to be concave between
veins, arising on costa two-thirds of distance
from base, swinging with a broad curve
around the end of the cell, then being concave
but roughly subparalleling outer margin,
with outward bend on anal vein; subterminal
area slightly darkened basad of the indistinct
row of light gray, intravenular dots that re-
present the subterminal line; a series of black,
intravenular, marginal spots, strongest in
anterior portion of wing; fringe concolorous
with wing. Hind wings concolorous with fore-
wings, the anterior portion tending to be less
heavily dusted with dark scales than re-
mainder of wing; basal line present; intra-
discal line absent; discal dot dark brown or
black-brown, diffuse; extradiscal line com-
plete, rarely partially obsolete in anterior
portion of wing, subparalleling outer margin,
concave between veins, tending to be nar-
rowly shaded with ground color distally;
subterminal line absent, or weakly repre-
sented by a few faint patches of ground color;
terminal line incomplete, sometimes repre-
sented by small intravenular spots only;
fringe as on primaries, but tending to become
light gray opposite intravenular spots and
near anal angle.

UNDER SurFACE oF WimvGs: Forewings,
ground color a unicolorous gray, heavily over-
lain with brown scales; cross lines absent
except for t. p. line, varying from complete
to obsolescent; discal dot large, diffuse,
brown-black; terminal line present, narrow to
fairly wide, interrupted by veins; fringe as
above. Hind wings less heavily overlain with
brown scales; discal dot prominent, brown-
black; extradiscal line varying from com-
plete to.obsolescent; terminal line and fringe
as on primaries.

EXPANSE: 19 to 25 mm.

FEMALE: Similar to male, but with the
upper surface of the wings tending to be
slightly more suffused with ochraceous, and
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with the maculation tending to be a bit more
weakly represented.

ExPANSE: 20 to 25 mm.

MaLe GENITALIA: Uncus elongate, taper-
ing from base to beyond middle, then attenu-
ated, the apex with a single point; arms of
gnathos only slightly thickened dorsally,
uniting to form median oblong process, with
its sides slightly more heavily sclerotized
than the central area and with the posterior
surface rugose; valves elongate, with term-
inal portion narrowed; costa sclerotized,
tending to be slightly wider distally than at
base, with numerous setae along inner por-
tion of sclerotized band ; valvula with anterior
arm extending straight up the valve, wid-
ened medially, terminally narrowed and par-
tially twisted, with narrower posterior arm
going from inner face of base of costa to join
anterior arm, the spinose apical process aris-
ing at this junction, being somewhat elliptical
in outline, tending to have the posterolateral
margin curved ventrally, the ellipse extend-
ing posteriorly, and its many slender spines
on the outer surface pointing posteriorly and
towards uncus; sacculus undifferentiated,
lightly sclerotized; juxta weakly sclerotized,
with a short median thickening near base,
slightly widened medially, apically rounded;
aedeagus subequal to, or slightly longer than,
combined lengths of uncus, tegumen, and
saccus, in width slightly narrower than base
of uncus, anterior end extended on right side,
rounded, or uniform width medially or with
very slight taper, the apex bluntly pointed
and with the dorsal surface thereof with a slen-
der, weakly sclerotized area extending to the
apex, with a weakly sclerotized, U-shaped
process on dorsal surface, the arms rather
broad and with the apexes narrowly, heavily
sclerotized; vesica armed with two or three
elongate spines arising from a basal corneous
area, the spines being about one-half of the
length of the aedeagus. '

FEMALE GENITALIA: Ostium with a well-
sclerotized dorsal plate, elliptical or oval in
outline, being longer than wide, situated in
between and well anterior to the posterior
portion of the lateral plates, with all or part
of the surface rugose; lateral plates narrow,
widest medially, extending anteromedially;
ventral plates poorly defined, weakly sclero-
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tized laterad of lateral plates; ductus bursae
well sclerotized, approximately two-thirds as
long as apophyses of ovipositor lobes, with a
short finely punctate collar below the ostium,
with a narrow membranous area on each side,
the ductus slightly widened below collar and
flared to form junction with bursa copulatrix,
the surface anterior to the collar with numer-
ous striations; ductus seminalis arising ven-
trally or towards right side just anterior to
collar of ductus bursae; bursa copulatrix
membranous, elongate, approximately twice
as long as ductus bursae, the surface of pos-
terior portion of ventral surface with numer-
ous weak striations, the surface lateral and
anterior to the signum with numerous wavy
indentations; the signum large, roughly
ovate, well sclerotized, with several longitu-
dinal ridges posteriorly, and with the anterior
one-fourth covered with a fold of the bursa.

EArLY StaGEs: Unknown.

Foop PranT: Unknown.

TypE: In British Museum (Natural His-
tory).

TypE Locarity: Volcan de Irazu, Costa
Rica.

RaNGE: Costa Rica, Mexico, and southern
Texas. On the wing in February, May, June,
September, November, and December.

SpECIMENS EXAMINED: Costa Rica: Irazu,
6000-7000 feet (H. Rogers), one male cotype;
Orosi, 1200 meters (coll. Fassl), one male;
Juan Vinas, November, one male. Mexico:
Orizaba, December, 1907 (R. Muller), one
male, May, 1911 (R. Muller), one male, no
dates (coll. Schaus), one male, one female;
Cordoba, May 6, 1908 (F. Knab), one male.
United States: Texas: Brownsville, February
28, 1925 (E. Piazza), one female, February
9, 1937 (T. N. Freeman), one male, no dates
(coll. Barnes), two males; San Benito, June
16-23, September 8-15 (coll. Barnes), two
females.

ReEMARKS: Fourteen specimens examined.
This species can be easily separated from
both penumbrosus and phoxus by the lack of
the broad ochraceous shadings on the upper
surface of the wings, and by the fact that the
terminal portion of the wings is not a deep,
contrasting brown. In this species, the macu-
lation is better defined than in the two pre-
ceding species. However, this character is
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apparently one that varies within the species,
as the specimens from Texas are both brighter
in color and have more prominent markings
than the specimens from Mexico and Costa
Rica; it should be noted, though, that the
Texas specimens appear to be fresher and of
a more modern vintage than the others, which
may have a bearing on the situation.

The male genitalia are similar to those of
quadripuncius but can be distinguished by
the smaller spinose apical process, with
smaller individual spines, and by the more
strongly defined, U-shaped dorsal process on
the aedeagus, and by the more heavily scle-
rotized spines of the vesica. The female geni-
talia, while similar to those of the two
preceding species, can be identified by the
smaller ostial plate and the fact that the lat-
eral plates extend posterior to the ostial plate.

Tornos hoffmanni, new species
Figures 8, 25
Tornos punctata DRUCE, 1898, Biologia Centrali-
Americana, Insecta, Lepidoptera-Heterocera, vol.
2, p. 542 (partim, Q allotype).

MaLE: Head, vertex cream colored or
ochraceous, becoming dark brown between
antennal bases; front dark brown; palpi
dark brown, with scattered gray scales.
Thorax cream colored or ochraceous above,
with scattered brown scales; ventrally light
gray; legs light gray or gray-brown, with
dark brown scales, metathoracic legs with
tibial hair pencil. Abdomen gray-brown or
ochraceous; ventral surface of third segment
with row of bristles.

UrpER SURFACE OF Wings: Forewings,
ground color a unicolorous light gray, heavily
overlain with ochraceous and gray-brown
scales, and with scattered black-brown scales;
costa with gray-brown or black-brown bands
and spots; t. a. line complete, black-brown,
arising on costa one-fifth of distance from
base, swinging outward across base of cell,
then curving strongly basad, meeting inner
margin closer to base than its origin on costa;
median cross line absent; discal tuft of dark
gray scales; t. p. line complete, narrow, black
or black-brown, preceded and followed by a
narrow band of ground color, tending to be
concave between the veins, arising on costa
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two-thirds of distance from base, swinging
with a broad curve around the end of the
cell, subparalleling outer margin but with
inward bend in cell Cu,, with outward bend
on anal vein, then going strongly basad to
meet inner margin; subterminal area slightly
darkened basad of the indistinct row of light
gray, intravenular dots that represent the
subterminal line; a series of