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A Study of the Genitalla of Common Light Trap Moths

INTAODUUTION

The comparison of certain external characters has
lons been the method used in determining species and sub-
species of insects. Recently, a few entomologists throught
out the country have been using, to some extent, the
method of genitalia determination of insects. In many
cases where the specimens are badly damaged and the char-
acters are indistinct, the examination of the genitalia
i1s about the only method by which such specimens can be
identified.

The object of this study is to compare the male
genitalia of some of the most common species of moths,
to ascertain whether or not the genitalia method 1s of
value for accurate species determination. The moths used
were caucht in the Colorado Agricultural College ligcht
trap in 1931 and 1932.

ReVIew OF LITanalUnE

Only a few early references on the work of male
genitalia of Lepidoptera are available. The first of
these was by Malpighia, (1669), who briefly described
the male genitalia of Bombyx mori in connection with his
discussion of the reproductive systems. Eyer (IN) ;igﬁ%;
references on genitalia. These works were done by

Swammerdan (1737), and Reamur (1742), but were in
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connection with reproductive systems and not written for
a systematic standpoint.

The works of Burmeister (1848), were the first to
give an iliustrated, detailed view of the more important
visatle parts of the male genitzlia armature.(4)

Scudder and Burgess (1870), have somewhat changed
the genitalia nomenclature. Amon: these terms '"Clasp"
used instead of "Valve'"; the term "Basal Process" is
applied to the basal portion of the clasp, and the
"Dorsal Process" of the armature is called the "Upper
Organ." (4)

Many workers have done some work on genitalia com-
parison of the various forms of Lepidoptera. #tach has
continued this study or added something to the nomen-
clature of the different parts ot the genitalia armature.
Buchanan, White and Gosse followed two distinct lines of
work, the first was a detailed comparison of the genitalia
armature for species seperation; the second, a morpholo-
gical ancd ontogenical study of these groups, and a com-
prehensive comparison of the closely related groups.(A)

Zander (1903), probably did the most important work

on the ontogeny and morphology of the male genitslia of

Lepidoptera. He correlated the nomenclature of

Buchanan, White and Gosse with the structures which he
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found from the study of a large number of =zdult moths and
butterflies and traced their development in larval and
pupal stages. His work on Lepidoptera was a result of
similar work that he did on Hymenoptera (1900), and
Trichoptera (1901). Through his conception of the
common plan of structure, he was able to recognize the
various mocdifications of identical parts and was not ob-
liged to introduce a new system of nomenclature. (4).

"The results of Zander have made clear the signifi-
cance of the parts of the genitalia and have served as a
basis for a uniform system of uomenclature suggested
by McDunnough in 1911. This author recommended the
adoption of a set of terms to be determined by the law
of priority for scientific names, a law which does not
apply to morphological nomenclature. Consequently his
terminolosy has been zdopted by all workers on
Lepidoptera.m (4)

F. M. Brown (2), of the American Museum of Natural
History, is at the present time an adherent worker on
genitalia detérmination-of species. He has published
a number of papers on this work and has a completed key
of the characters of the male genitalia for species de-
terminations of the genus Phoebis and Aphrissa,

J. McDunnough (5), published several generic papers

in The Canadian Entomologist. He has spent much time on
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this work and is using the genitalia method for many of
his determinations.

Many workers are now recognizing the value of
genitalis armature structure and are using this system
for species determination.

Bell (1), studied the genitalia characteristics of
Phocidss and is quite satisfied with his results.

Skinner and Williams (%) have made genitzlia studies
of the group Hesperiidae and have published several
papers on this subject. <They are satisfied that this
method of determination is practical and are using it
most in their species determinations,

PhOCEDULE

In this problem, the first factor of importance was
getting an abundance of working material and the second,
was the proper identification of it. <The third import-
ant factor was ths proper preparation of the mat=rial,
the fourth was the mounting of it and the last, the
drawingse.

The material was taken from the light trap catches
during the years 1931 and 1932, The trap was run during
1931 at the west end of the Entomology open air labora-

tory and in 1932 at the Bast experiment station farm. The
trap was of the @illette type, consisting of a large

funnel attached to a stand. A 40 watt electric bulb was
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hung about six inches above the top of the funnel near
the center. A guart can partly filled with excelsior and
having a small bag in 1t, containing about one and one-
half ounces of NaCN dust, was inserted at the bottom of
the funnel.

The lizht trap was run each nicht and the catches
were taken out early the following mornin~ and mounted
before they dried.

A large portion of this material was sent to J.
McDunnouzh of the Canadian Entomological Branch of
Agriculture for determination. Many of the specimens
were sent to W. C. Cook of the Montana BExperiment Sta-
tion for proper determinstion. Some of the material was
identified by the author, but only certified materizl was
used in this work.

Properly determined materizl was then set aside and
the last five abdominal segments of the males removed and
placed in a solution of potassium hydroxide and 95 per-
cent alcohol. They were left in this solution for twenty-
four hours. The softened genitalia were then dissected
by the use of needles. The hair and scales were then
removed by carefully scraping the parts. DNotes were
tzken on their arrangement. <The aedoeagus was then
removed so as to expose the parts that it concealed.

The dissected portion was thesn temporarily mounted
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on a one-half inch square glass and covered with another
pisce of thz same size. The materials were then de-
hydrated by passing them through solutions of 50, 75
and 95 percent alcohol, The first two had a duration of
six hours each and the latter twelve hours. This was
to prevent clouding.

The mounts were then cleared in a solution of tur-
pentine and carbolic acid. This process took sbout ten
hours., After clearing, the specimens were mounted in
canadium balsam, labeled and allowed to dry for four
weeks,

The materials were then studied and drawn. The
accompanying diagrams were made by comparison of the
various slides of the same species; that is, when any
structure was not plainly discernible in any given slide,
that particular structure was studied from the slide in
which it showed up the best.

The first drawings were made on graph paper by the
use of the micrograph eye-piece, and as a certain part was
visable in the scope, it was traced off on the graph
paper in thes same relative position. These drawings
were then traced on plain white paper and checked with
the slides, in order that proper corrections could be
made, After the corrections were made, the drawings

were traced, inked in and photographed. All of the
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specimens studied were treated in the above manner. The
outstanding differences are discussed in the following
paragraphse.
OBSenValION

The following discussion gives briefly the different
characteristics used in the separation of species. In
choosins these characteristics, the method of Busch and
Heinrich as given by Eyer (IM) was used.

"Uncus, (Gosse, 1883); This is the annal armature.
In shape the uncus is hock-like, spoon-shaped, clavate,
emarginate, tifed or trifed; it is usually heavily
chitinized." (3)

"Harpes (Smith, 1890): or Valvae, (Burmeister,
1832): These are paired clasping organs which articulate
to the posterior margin of the vinculuMe.eeee.... They
are normally‘triangular, finger-like, or spoon shaped.

In many families, especially among the hizher Lepidoptera,
the harpes are divided into three distinct lobes or areas,
a dorsal, apical and ventral, cslled by Pierce the costa,
valvula or cucullus, and the sacculus. In Noctuidae, et.
al. the sacculus and costa frequently develop appendages
or processes which become so widely separated from the
remainder of the harpss that they have been described =s
separate StruCtureSececscscsese™ (4)

naAnellus and Juxtae (Pierce, 1914): The anellus is
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the cone-like tube through which the pennis enters the
ninth somite. It is usually membranous, often ccvered
with spines and bears a triangular or quadrate plate,
the juxtae, on its ventral surface. The lateral margins
of the juxtae may be produced to form hairy lobes of the
central portion elongated into a process which supports
the 5€0dagUScessssncses? (4)

"pAedoearus (Pierce, 1900): This structure ordinarily
consists of a chitinized tube which enters the ninth
somite through the annellus ané is supported by it and
the juxta. It is he=vily chitinized, frequently armed
with spines and serrations and hzs the posterior end
inflated to form a blind pouch in which are lodged the
rectractor muscles of the pennis."™ (4)

"Saccus ¢ This is located on the harpes nezar the
base. It is usually more membranous than the rest of
the valve.

Dorsal Processes on the Valves: This is a chitiniz-
ed portion of the valves. 4in most cases it is divided
into inner ana outer dorsal processes.

The valve may~be divided into medium, dorsal and
lateral processes.

The follow.ing species were studieds:
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Plate No. Dyart's Catalog No.
(1) Heliothis armiger Hubner 1090
(2)  Dasypoudaea meadi Grote 1096
(3) Porosagrotis orthogonia Morrison 1233
(4) Euxoa olivia Morrison 1240
(5) Buxoa dargo Strecker 1245
(6)  Euxoa oblongistigma Smith 1251
(7)  Buxoa pallipennis Smith 1260
(8) Fuxoa misturata gilan Strecker 1262-b
(9) Fuxoa infracta Morrison 1275
(10) Euxoa mimallonis Grote 1301
(11) Fuxoa munis Grote 1351
(12) &uxoa divergens Wwalker 1353
(13) EHuxoa tristicula Morrison 1368
(14) C‘horizagrotis auxiliaris @rote 1372
(15) ‘“horizagrotis agrestis Grote 1374
(16) Chorizagrotis montannus Cook ——
(17) Feltia venerabllis Walker 1397
(18) Lycophotias margaritosa margaritosa

Haworth 1490
(19) Lycophotia margaritosa saucia Hubner 1490
(20) Polia renigera Stephens 1750
(21) Ceramica picta Harrison 1930
(22) Caradrina extima Walker 2578
(23) Apamea nictitans Linnaeus 2638
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(24) Erythroecia sauvis Hy. Edwards 2656
(25) Caenuria erechtea Crammer 3135
(26) Ennomos magnarius Guenne 4665

Cook (3) has changed Dyar's classification to the
followings 1372, Chorizagrotis auxiliaris Grote to

Chorizagrotis auxiljaris auxiliaris Grote 1374, Choriza-

Zrotis agrestis Grote to Chorizagrotis auxiliaris
agrestis Grote. BHe has also added a third which he calls

Chorizagrotis asuxilisris montannus Cook. Materizl for

slides of each of these were determined by Cook and will
be discussed later.

A detailed description of the genitalia of the above
species is given below.

Heliothis armiger Fabr. (Plate 1)%#: This species

*¥411l of the plates referred to are to be found at the
end of this papere.

has rather a simple genitalia. Both inner and outer
processes; sacculus are missing. Harpes uniform in
width throughout entire length, evenly chitinized with

a double row of spines at distal end. The number of
spinas on e-wch harpe, in the gpacimens wxeomi»2, voriad
from Tifty-four to fifty-seven. The uncus is moderately
longz, lightly chitinized, with the distal end prolonged
into a long, uncurved process; distal third tapers
gradually to the end which is zrmed with a single short,

stout spine. The juxtae heavily chitinized, about one-
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third the le:gth of the harpes, more or less flattened
at the proximal end. The aedoeazus 1s very simple and is
about one-third the length of the harpes.

Dasypoudaea meadi 6rt. (Plate 2). The genitalia

of this species is also rather simple. A small ovate
sacculus is present. The harpes are pointed at the
distal end and bear eleven to twelve spines at the ex-
treme tip. The proximal one-third large and pear shaped.
The outer margin is heavily chitinized on its proximal
two-thirds. It is armed with seven foot-like spines,

The uncus is of medium length and slightly chitinizad,
The distal portion prolon ed into a process gradually
tapering to the end which is armed with a stout curved
spine. The juxtae are broad, heavily chitinized, zbout
one-half the length of the harpes, upper third less
chitinized than the basal portion. The aedoeagus more

or less simple with a large, slightly chitinized, irregu-
lar process at the distal end. It is about four-fifths
the length of the harpes.

Porosazrotis orthogonia Morrison (Plate 3). In

this species the harpes are uniform in width in the
outer four-fifths, the proximal one-fifth gradually
narrowed and rounded into a blunt point, with additionsal,
large, outer dorsal processes. At the proximal end,

these processes are the same width as the harpes but
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taper gradually to about one-sixth the width of the distal
end. The uncus mocderately lonz and slichtly chitinized
with the medial portion enlarged. The dorsal portion
prolonged and tapering. The saculus is pentangular in
shape with a V-shzaped notch at the distal end. Juxtae
about one-third the length of the harpes, with a2 small,
slightly chitiniz?d proximal portion., Aedoeagus simple,
about one-half the length of the hsrpes.

Buxoa olivia Morr. (Plate 4). In this species the

harpes are about twice as large at the proximal as they
are at the distal end; slizhtly constricted in the
middle; distal half more or less rectangular and armed
with nineteen to twenty-one spines. Inner and outer
processes heavily chitinized; the inner about one-half
as long as the outer. The uncus moderately long and
slender, pear shaped at the proximsl end; distal end pro-
longed into a long uncurved digital projection varying
slightly in width and terminating in a blunt point.
Juxtae are piped-shaped, heavily chitinized, coming to
& point at the distal end. The sacculus pentangular with
a U-shaped notch at the distal end. Aedoeagus as long
as the harpes, slightly chitinized around the outer edge;
central third more heavily chitinized.

Euxoa dargo Stke.(Plate 5). The harpes large in the

central portion, tapering distally; the width of the
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distal end about one-half that of the central portion.
Proximal portion slightly tapered to a flattened point.
Outer dorsal process about two-thirds the length of the
harpes, of even thickness throughout. Inner dorsal pro-
cesses about one-third the length of the harpes andé also
of even thickness. The uncus medium in size. The
proximal portions small and uniform in thickness. The
median portion larger, being about five times as wide as
the distal portion; distzl part prolonged into an uncurved
digital process terminating in z blunt point. The
sacculus pentangular, having s rounded V-shaped cut in
the distal portion. Juxtae heavily chitinized; the
distal half uniform in width; proximal half slightly en-
larged and rounded at the end. Aedoeagus abhout four-
fifths the length of the harpes; much lafger in the
central portion than at the ends. Proximal end is

larger and more pointed than the distal end.

Buxoa oblingistigma Sm. (Plate 6). In this species
the harpes large in the middle; tapering slichtly toward
the ends; distal end about two-thirds the width of the
middle portion; a row 6f splnes varying from eight to
ten in number. The basal half tapers only at the proxi-
mal end where it forms a small knob. Dorsal}processes
heavily chitinized, the outer part about half the length

of the harpes. The inner ones are only one-fourth the
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length of the harpes. The uncus long and slender, broader
in the central portion. Th¢ distal portion extended into
a long curved digital projection, varying slightly in
width and terminating in a blunt point. The juxtae are
about one-third in width and terminating in a blunt point.
The Juxtae are about one-third the length of the harpes.
The distal four-fifths of uniform width, the proximal fifth
terminating in a large ovate end. The sacculus is pent-
angular, having a sharp V-shaped notch at the distal end.
The aedoaegus simple, slizhtly chitinized and about one-
hz1f the length of the harpes.

Euxoa pallipennis Sm. (Plate 7). In this species,

the harpes are sligshtly enlarged and armed with z row of
spines varying from sixteen to ei-hteen in number. <Lhe
distal helf tapers sli_htly from the outer end to the
base and the proximal half almost uniform in width, =nding
in a broad, blunt point. The outer and inner dorsal pro-
cesses hesvily chitinized, about one-fourth the length of
the harpes, tapering to a stout point. The inner pro-
cesses one-third the length of the harpes, uniform in
width anc¢ tapering to a large, rounded, ovate end, Uncus
long and slender, the distal half prolonged into a long,
uncurved digital projection, varying but slirshtly in
width, terminating in a blunt point. Juxtae heavily

chitinized and of equal thickness, about one-third the
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length of the harpes, terminating in a blunt point at
the proximal end. The sacculus is hexangular, having a
U-shaped notch at the distal end. The aedoeagus is
slightly chitinized, simple and about two-thirds the
length of the harpes.

Buxoa misturata zian Stkr. (Plate 8). In this

species, the harpes are large at the base, slizhtly
constricted in the middle, tapering slightly to a
rounded distal end, which is armed with a row of twelve
to thirteen spines. The proximal end is knob-like.
Inner and outer dorsal processes heavily chitinized, the
former are about one-fourth the length of the harpes and
equal in width. The uncus 1s stout and of medium length,
the distal half being prolonged into a mo“erately long,
uncurved digital projection. The juxtae are piped-shaped
with the bowl protruding inward, heavily chitinized,
coming to a blunt point at the extreme distzl end. The
aedoeagus is slizhtly chitinized; as long as the harpes
with a fan-shaped distal end.

Buxoa infracta Grt. (Plate 10). The harpes are gquitsd
wide in the central portion, tapering slighty to
the ends which are about two-thirds the width of the
central portion. The distal end is armed with a

row of spines varying from nineteen to twenty-one in
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number. The inner processes thick and about one-third
the length of the harpes. <The uncus semicircular at the
proximal end with a long digital projection which tapers
to a blunt point; length about one-half that of the
harpes. The sacculus is pentangular, the digital end
having a wide V-shaped notch. The proximzl end termi-
nates in a point. The aedoeagus is about four-fifths the

lz2ngth ot the harpes; large anc¢ rounded at thz proximal

end, becoming narrower toward the distal end and tsrminat
ing in an ovate point.

Fuxoa minis Grt. (Plate 11). The harpes are wide

in the central portion, taperins towsrd the proximal end,
which is mors or less pear-shaped. The distal hszlf is
narrower in the ceunter and dilated at its extremity, in
the specimens examined, and is armed with a row of from
twenty-two to twenty-four spines. The innsr and outer
dorsal processes he=vily chitinized. The former is very
small; the latter large and stout being about one-twelfth
and one-third the length of the harpes respectively. The
proximal ends of the uncus are wide at their base, gradu-
ally tapering to a point where they mceet. The distal end
prolongsed into a curved digital process, terminating in

a stout point., The sacculus is vase-shaped, having a V
notch at the distal end. The juxtae are heavily

chitinized, large and rounded at the proximal end.,
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gradually tapering to a blunt point distally. Aedoeagus
curved, quite heavily chitinized; a less chitinized
portion at the distal end.

Euxoa divergens Wlk. (Plate 12). The distal ead of

the harpes are armed with a row of twenty spines. JThe
central portions are wider at the distal half, slightly
narrower and of egual width. YThe proximal half roughly
triangular in shape, terminating in a small ball-like
knob., Inner and outer dorsal processes heavily chitinized;
equal in lenzth and about one-third the lenzth of the
harpes. The uncus is stout; the distal end terminates

in a medium length projection armed with four stout
spines. The sacculus is pentangular with a U-shaped
notch at the distal end. The Juxtae are heavily chitiniz-
ed, slightly taperin: at the distal end; about one-third
the length of the harpes. The sedoeagus the samé length
as the harpes with a slightly chitinized portion in the
center and less chitinlzed outer edge. The distal end
tapers to a blunt point; the rest of the process of even
thickness and width.

Buxoa tristicula Morr. (Plate 13). The harpes of

this species are wide at the distal end and armed with
a row of fourteen to sixteen spines. Llhe harpes are
slizhtly constricted near the distal end, tapering out

to the same width at the middle and terminating in a wide
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blunt point at the proximal end. The inner and outer
dorsal processes are heavily chitinized, equal in size
and about one-third the length of the harpes. Uncus
long and slender, about two-thirds the length of the
harpes, the distal half tapering to a blunt point. The
sacculus is long, pentangular, having a U-shaped notch
at the distal end. The juxtae are heavily chitinized,
equal in width, about one-half the length of the harpes
and come to a blunt point. Aedoeagus lightly chitinized
in the central portion and widened again at the distal
portion, which is slizhtly chitinized.

Chorizagsrotis auxiliaris G6rt. (Plate 14). The
genitalia in this species is large. The harpes are
small and curved at the distal end and armed with a row
of fourteen to sixteen spines. The middle portion 1is
wider and less curved. The proximal end is about the
same throughout. The inner and outer dorsal processes
are heavily chitinized, the later being about one-fourth
the length of the harpes while the former is about one-
sixth the length of the harpes and has a knob-like
ending. The Juxtae are heavily chitinized, are broad
at the proximal end and taper gradually to the distal
end. The uncus 1s long, sii:htly chitinlized, about two-
thids the length of the harpes. The distal portion 1is

extended into a long slender digital process which is
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armed with nine tooth-like spines. The sacculus is
long and vase-shaped, having a V-shaped notch at the
distal end. <The aedoeagus is long and slender, lightly
chitinized centrally with a less chitinized portion at
the distal end. It is about the same length as the
harpese.

Chorizagrotis agrestis 6rt. (Plate 15). The harpes

are similar to that of auxiliaris in general shape, al-

thouzh the proximal end is more rounded. The distal
portion armed with a row of from fourteen to fifteen
spines with three spine-like hairs at the extreme distal
end. The inna2r dorsal processes about one-tenth the
length of thsz harpes and rounded; outer dorsal pro-
cesses about one-third the length of thes harpes. The
uncus is about two-thirds the length of ths harpes and
slightly chitinized., The distal portion prolonged into
a stout, tapering, unarmed process. ®©acculus vase-shaped,
having a V notch at the distal end. +he juxtae are
heavily chitinized, broad at the proximal end, gradually
tapering distally. The aedoeagus 1is long and slender,
lizhtly chitinized with a less chitinized portion at the
distal end. It is about as long as the harpes.
Chorlzagrotis auxiliarils montannus Cook (Plate 16).

The harpes are very similar to agrestis and auxili gris

having the same number of spines, and the same general
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shape with the exception that the inner dorsal pro-
cesses are somewhat smaller. lhe uncus is long and slend-
er, being about two-thirds the length of the harpes. The
distal end armed with five tooth-like spines. Sacculus
of the same general shape as in agrestis and auxiliaris
but a2 1little larger. The aedoeagus is the main distin-
guishin= feature, being of greater thickness, width, and
length, and having a larger portion of slightly chitiniz-
ed materisl at the distal end. The total length is a
little longer than the harpese.

Feltia yenerallis wlk. (Plate 17). The harpes of
this species are of even width throughout the distal
half. Distzl end rounded and tapered to a curved point.
The outer dorsal ;rocesses are heavily chitinized, about
one-fourth the length of the harpes. The uncus is
slender; the distal portion prolonged into a tapering
process, terminating in a blunt point and armed with
two spines. The sacculus is oblong, having a pointed
proximal end. The Jjuxtae heavily chitinized, triangular
proximally and about one-half the length of the harpes.
The aedoeagus 1s lightly chitinized, having a less
chitinized distal end, and is about the same width and
length as the harpes.

Lycophotia margaritosa margaritosa Haw. (Plate 18).

The harpes are rounded distally and armed with a row of
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twenty-six to twenty-eizht spines. ©Slightly wider at

the central portion, tajrering gradually to a blunt, besk-
like projection at the proximal end. The smz211 inner and
outer dorsal processes are heavily chitinized. The outer
processes are roughly helmet-shaped and about one-seventh.
as long as the harpes. The inner processes are stout,
terminating in a blunt point znd being about the same
length as the outer processes, but oaly half as wide.

The uncus is heavily chitinized; stout in the central
portion, the inner end is prolonged into a tapering pro-
cess with a sharp point. <The proximal portion is
slender. The sacculus is roughtly hexangular with a
U-shaped notch at the proximzl end. <The juxtae are
heavily chitinized and slender, being about one-third the
length of the harpese.

Lycophotia margaritosa saucla Mub.(Plate 19). The
genitalia of this species is very closely related to
margaritosa margaritosa. The harpes are not wide, the
outer dorsal processes are ovate in form, while the
inner ones are thinner. The uncus, sacculus and aedoeagus
are very nearly the same in structure as that of the
above. d1he Juxtae are heavily chitinized and much larger

than in margaritosa margaritosa.

Polia renigera Steph. (Plate 20). The distal one-
fourth of the harpes are shaped like the head of a birdj;
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the remaining three-fourths are wider and of equal width
to the proximal end where 1t is blunt and rounded. The
outer dorsal processes zie heavily chitinized, roughly
triangular in shape and about four-fifths the length
of the harpes. The inner dorsal trocesses and sacculus
are absent. The Juxtae are heavily chitinized, stout,
quite wide at the proximal and graduslly tapering to the
distal end. The aedoeagus is rectangular in shape, the

h e

arp point,

n

distal end terminsting in a

r

Ceramica picta Harr. (Plate 21). The harpes are
rounded at the proxim=1l end, tapering toward the center
where it widens into an irrezular fan-shaped process.
Inner and outer dorsal processes missing. Thz uncus with
slender proximsl arms and a stout central and distal
portion, the distal half triangular, with é wide ex-
treme end.. The sacculus lons and slender, distal portion
rounded; the proximzl end with thes.distal three-fourths
narrow and of even width, about two-thirds the length
of the harpes., Aedoeagus lon:z and slender, slightly
chitinized and about as lon; as the harpes,

Caradrina extima Wlk., (Plate 22). The harpes are

of almost even thickness at the proximal end and taper
slizhtly at the distal end, terminating in a bifed pro-
cess. The inner dorsal processes are absent. The outer

dorsal processes are about four-fifths the length and
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one-tenth the width of the hoarpes. The uncus is ovate,
the distal third torminsting in a2 blunt point. Sacculus
small. Aedoeasgus as long as the herpes and club shaped.
Juxtae about one-fourth the length of the harpes and
heavily chitinized.

Apamea nicitaenus L. (Plate 25). The harpes are

constricted the central portion and ovate at the proxi-
mal and distal ends, with a large number of spines
scattered over the distal one-fourth. The outer dorsal
processes are hesvily chitinlzed and about one-half the
length of thes harpes. The distal ends of the juxtae
terminate in a claw-like point. JuXtae about one-half
the length of the harpes. The uncus is semi-circular,
quite stout in the center, the distal one-third terminat-
ing in a blunt point. The aedoeagus lightly chitinlzed;
the distal end less so; about four-fifths the length of
the harpes.

Caenurgia erechtea Cram. (Plate 27). The harpes are

of about equal thickness throughout but slightly larger
in the central portion, tapering to a large blunt point
at the proximal end. The outer dorsal processes are
heavily chitinized, about one-third the length of the
harpes. The inner dorsal processes short, stalky and
about one-half the length of the harpes. The sacculus

i1s missing. 4Aedoeagus pear-shaped, wider at the proximal
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end, with four stout spines on the upper half. It is
about the same length as the harpes,

Ennomos margnarius Geu. (Plate 28)., The harpes are

large and rounded at the distal end, tapering to a blunt,
rounded, proximal end. The central portion of the distal

half is armed with a large number of spines, The innsr

and outer dorsal processes are absent. Uncus tri-lobed
proximally, tapering gradually distally, where it ends in
a blunt point. Between each lobe, there are about six-
teen small spines. ©OSacculus roughly triangular; siight-
ly chitinized. The Juxtae are absent. The sedoeagus
is four-fifths the leugth of the harpes, lishtly chitiniz-
ed, with a less chitinized knob-like distal end.
SUMMARY

In the study of different genitazlia, it was found

that there are not sufficient differences between

Chorizagrotis auxiliaris and agrestis to grant separation

to species. There seems however, to be enough variance
to support Cook's conclusion that these forms should be

separated into varieties of the species guxiliaris as

described by him.
There also seems to be enouzh varistion to grant

separation of the two forms, Lycophotia margaritosa

margaritosa and saucia, into varieties but not separate
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species.

Enough variation between different genera is also
present to make it possible to separate them by genitalia
method. This is shown by the two genera, Porosagrotis
and Buxoa, which are closely related in McDunnough's
Lepidoptera catalog.

There seems to be enourh varistion in the genitalis
of closely related species to conclude that this method
is of unquestionable value. Its possibilities are well
shown in the genus &uxoa where ten closely related

species were studied.




SCALE OF DRAWINGS ARE x33




=30~

Dé; b /090 Sbrier: '#,.\\;v




<33

: _Z:Zggenzzhez mead!. -
23 é/ﬂé Vo) Grote
o




-38=

N /733 /%&%ﬁafwk
W




.




3=




-35-

L oblonpistigme

DA /257 Jith,

N




,44&2@5142
D Mo, 7260 Smith .,
&




Lo z-gzz/z

DGt /cl-b Srecker




~38-

/Vm rison “.‘\\'\5'

Do’ Mo 7475
W&




«38—

Laie /507 - G';W(?
y




-40~







Luos Lusheus
DM IHE Norrison -




-d 3

.

DA w737 Son. &







|

770177
%
ﬁ"ﬁ,




V

—46—

/ 'C,.!/*
.’_Lg Mﬂm&
A %
/

/é?
//
7/

Wy
wHer:

W




|

-47=




Lyegptotiy 2zt q

LA N /%70 — R




D me /750 IXeptens




-850~




Bl







g & (f
i /g [;/»v//a

o




LA W0 TS Cromer:




<55

et




(1)

(3)

(4)

(5)

(6)

LIT t;ru\xl‘Ul—\.Ev

Bell, E. L., "Studies in the Genus Phocides with
Descristions of New Species.®™ Transactions of
the Amsrican £ntomological Society, Vol. 58,
No. 2, June 1932,

Brovwn, F. M., "A Revision of the Genus Phoedis
(Lepidoptera)." Arciicsn Museum Hovitates, Sept.
5,1929. No. 368, 2 plat=s.

Cook, W. C., 'A New Species of Huxoa 2nd Some
Notes on Chorizagrotis." Hxcerpt from The
Canadian matomolozist, Vol. LXII, No. 2, July
1330.

dy2r, Joan K., "The Compzrative llorpholocy of
Male Genitslia of Primitive Lepidoptera.m"
Annsls of the dntomolo:rical Society of America,
Vol. XVII, No. 3, Sept. 1924, pp. 275-342,
plates 38.

McDunnough, J., "New Species of Lepicdoptera,™
The Canacisn gutomolorist, Vol. LII, No. 7,
July 1920, pp. 161-165, 1 plate.

Skinner, H. 3ad Wwillisms, E. C., "On M2le Genitalia
of the Hesperaidze of N. A." - Transactions
of the American dantomolosical Society, Vol. I,
No. 2, ppe 177 -208, 2 plates.




4 SIUDY OF THe GewIs:-LIA CPF COMMON LICHI TraP MOUHS.
£BSTERACT

The tacsis of this thesis is the study of genitszslisa
characters of certain licht trsp moths, most of which
belong to the faemily Noctuldzs. Specimens used in this
work were caucht in licht trzps operated by thz -uthor
durins the summer seasons of 1931 z2nd 1932. The usual
labels of locelity, dste 3nd accession numbers vere
pleced on ezch specimen. MNuch of this materi=l was sent
to J. McDunnourh =nd W. C. Cock for determinztion, and
this clussified zmaterizl furnished =z basis for compari-
son of later genitclia studies.

6ecnitzliec were removed from specimens, cleared,

and mountad on slides. Drawinss were made from these

mounts with the z2id of z microgropt
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aper. From these drawings, tracings were wzde on
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0

tandsrd dreawing paper, a2nd fin=1 copies completed in
waterproof ink. The principal labels were of the
following parts: Uncus, Saccus, Harpes, Aedoeagus,
Juxtse, Inner znd Quter Dorsal :rocesses of the Harpes,
Twenty-six species were stucdied 2nd “rawinrs made
of ezch. ©Some of these studies =2re noted here.
Benitslis characters are of value in the fetermina-
tion snd sepsration of genera. This is demonstrated in

studies of Porosssrotis and Euxoa. They are a2lso of




value in separation species. As an illustration, the

description of Huxoa munis Grote and Euxoa divergens Wlk,

are cited.
The above characters asre valuable in separating
forms of certain species. This was apparent in the study

of Chorizagrotis zuxiiiaris auxiliaris Grt., C. 2.

agrestis 6rt., and C. 2. montanus Cook, and Lycophotia

Sttt

morgaritosa msrgaritoss Haw., and L. m. sauciz Hbn.
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