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ADVERTISEMENT.

The scientific publications of the United States National Museum
consist of two series, the Proceedings and the Bulletins.

The Proceedings, the first volume of which was issued in 1878, are
intended primarily as a medium for the publication of original, and
usually brief, papers based on the collections of the National Museum,
presenting newly acquired facts i1n zoology, geology, and anthro-
pology, including descriptions of new forms of animals, and revisions
of limited groups. One or two volumes are 1ssued annually and dis-
tributed to libraries and scientific organizations. A limited number
of copies of each paper in pamphlet form i1s distributed to specialists
and others interested 1n the different subjects as soon as printed.
The date of publication 1s printed on each paper, and these dates are
also recorded in the tables of contents of the volumes.

The Bulletins, the first of which was issued in 1875, consist of a
series of separate publications comprising chiefly monographs of
large zoological groups and other general systematic treatises (occa-
sionally in several volumes), faunal works, reports of expeditions,
and catalogues of type specimens, special collections, etc. The ma-
jority of the volumes are octavos, but a quarto size has been adopted
in a few instances in which large plates were regarded as indis-
pensable.

Since 1902 a series of octavo volumes containing papers relating to
the botanical collections of the Museum, and known as the Contribu-
tions from the National Herbariwm, has been published as bulletins.

The present work forms No. 123 of the Bulletin series.

Wriam pEC. RAVENEL,
Admanistratwe Assistant to the Secretary,
in charge of the United States National Musewm.

WasHiNGcTON, D. C., JaANUArYy 31, 1923.
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REVISION OF THE NORTH AMERICAN MOTHS OF THE SUB-
FAMILY EUCOSMINAE OF THE FAMILY OLETHREUTIDAE.

By Caru Hrinrics,
Of the Bureau of Entomology, United States Depariment of Agriculture.

INTRODUCTION.

The present paper 1s the result of several years’ study of the family
Olethreutidae. It 1s based chiefly on the collections of the United
States National Museum, the American Museum of Natural History,
and of Dr. William Barnes, of Decatur, Illinois. Through the cour-
tesy of the American Museum I have been able to study and arrange
the Kearfott material and to make genitalia slides of such species as
were not represented by authentically determined specimens in the
United States National Museum. ‘Wherever possible the genitalia of
the type specimen—where the latter was a male and available—
were examined and mounted on slides. Genitalia slides were made of
every species represented by males in the National Collection, and 1n
many cases several slides were made of a species, especially of doubt-
ful or variable forms. Doctor Barnes has loaned the National Mu-
seum the whole of his unworked material, and both he and the Ameri-
can Museum have contributed liberally to the National Collection.
The three collections are being arranged to conform to the system
herein proposed, and at present represent, with the exceptions noted
in the text, the complete described North American fauna in this
group. 1 have also examined the Zeller types in the Museum of
Comparative Zoology and the Clemens types in Philadelphia, and
Dr. Henry Fernald has kindly allowed me to study the collection of
his father at Amherst, Massachusetts.

I am also indebted to Dr. W. T. M. Forbes for some valuable sug-
gestions. Mr. August Busck, at whose suggestion I undertook the
revision of the Olethreutidae, has given me his notes on the Walsing-
ham types in the British Museum and has helped at every stage by
criticism and suggestion. Indeed, without the support of his mature
and comprehensive knowledge it would have been 1mpossible to have
accomplished anything with this most difficult group. The present
preliminary paper is a complement to his revision of the Tortricidae

1
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proper and is in reality only a division of labor preparatory to a

~ monograph of the entire North American Microlepidoptera on which
he and I are now engaged. Inasmuch as the latter work will deal
Tully with each species, it has been deemed advisable to confine the
present paper within the limits of a mere revision, omitting descrip-
tions of already named species, except 1n so far-as these are covered
by specific keys and photographs of the male genitalia. Only the
more 1mportant references are cited, and for those species common
to both Europe and North America purely European synonomy has
been omitted. The accepted North American synonomy has in each
case been reexamined and corrected or verified by comparison with
types or other authentic specimens. In a few 1nstances where this
could not be done (for example, some of the Walker species whose
types are 1n the British Museum) the fact has been noted in the text
and the synonomy of older authors followed. Citations to the Dyar
catalogue (Catalogue of North American Lepidoptera, 1903) refer to
the United States National Museum Bulletin No. 52.

Twenty-six genera are recognized as belonging to the subfamily.
Of these, mne are described as new. It is unfortunate that additional
generic names had to be made, as the synonomy 1is already heavily
burdened, but I have only done so where no-older names could be
applied. The generic synonomy 1tself 1s not complete, as only those
genera are treated of which the genitalia of the genotype could be
studied. Three hundred and eighty-two species and twenty-nine
varieties are recognized. Of these, sixty-nine species and nine vari-
eties are described as new. Six species which I have been unable to
recognize or place properly from the published descriptions, with
three others which must be referred to other groups, are briefly
treated at the end of the paper.

HISTORICAL REVIEW.

Until recently the Heinemann system has been the base of classifi-
cation i1n the Tortricidae, and while nearly all workers felt 1t to be
unsatisfactory there has been no radical departure until 1915, when
Walsingham and Durrant?, largely at the suggestion of Busck, threw
out all genera based on secondary sexual characters, placing under
the genus Eucosma alone some twenty-seven as synonyms. The list
1s not complete, for the authors made no attempt to place those genera
whose genotypes were not before them at the time. Their genus
Eucosma corresponds roughly—this 1s, with the inclusion of a few
generic groups that they still tentatively retained such as Ancylis,
Rhyacionia (Ewvetria Authors not Hiibner), Hendecaneuwra—to the
subfamily Eucosminae as here defined. Meyrick in 1910 in his classi-

1 Biol. Cent. Amer. Lepid. Heter., vol. 4.
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fication of the Australian Tortricina ? discarded the male costal fold
as a valid character, retaining, however, other secondary characters,
particularly those of the male antennae, though Busck has pre-
viously ® pointed out the weakness of all such characters. As early
as 1876 Peyerimhoft* and again in 1885 Barrett ® had pointed out
the worthlessness of the costal fold. Peyerimhofl’s paper is a fine
critical study of the -various external characters of the Tortricoidea.
He saw much more than any of his contemporaries or successors their
weakmnesses, but_unfortunately he was unable to suggest a better-
arrangement. Dampf in 1908,° 1n a very careful morphological study
of the genitalia of Rhopobota naevana, calls attention to the taxo-
nomic value of these organs, pointing out what he believes to be
generic differences 1n several Kuropean species and defining the sub-
families Tortricinae and Olethreutinae on genitalic characters.” No
other author, as far as I know, has ever attempted to use genitalia
in classifying the moths of this group, and Dampf’s paper 1s natur-
ally confined to the study in hand, suggesting rather than carrying
out the larger application. Kearfott’s work with the Tortricid
families was confined to specific descriptions. Fernald’s long-expected
revisions never appeared. His Synonymical Catalogue 8 1s merely the
application of the Heinemann system to the North American fauna.
He did, however, a valuable and lasting work in fixing the types of
the various Tortricid genera (The Genera of the Tortricidae and
Their Types, 1908) and clearing the field of vexatious nomenclatorial
problems. Walsingham and Durrant’s later work in the Biologia
has changed the terminology very little from Fernald except by
additions to the synonomy. Their few radical changes, such as the
substitutions of Cydia Hiibner for Carpocapsa Treitschke (with
pomonella Linnaeus as type) and the relegation of Laspeyresia
Hiibner to synonomy, are the result of the acceptance of Stephens
Catalogue in the matter of type fixation. On such questions the
writer prefers to follow the American authors, accepting the types
as fixed by Fernald.

In lumping all genera that could not be maintained on venational
or other structural characters common to both sexes, the authors of
the Biologia took a long step in advance toward a natural classifica-
tion. This 1s evidenced by the fact that the generic divisions here

2 Proc. Linn. Soc. New South Wales, vol. 36, pt. 2.

8 Proc, Biol, Soc. Wash., vol. 19, 1906, p. 174.

4 Ann. Soc. Ent. France, vol. 6, ser. 9, pp. 523-546.

5 Ent. Mo. Mag., vol. 22, pp. 1-6.

¢ Iris, vol. 21, pp. 304-329.

7In 1917 1 gave a short paper before the Washington Entomological Society (Proc.
Ent. Soc. Wash., vol. 19, pp. 137-138), in which I separated the Olethreutidae and
Tortricidae on genitalic structure and criticised Meyrick’s use of the uncus for that
purpose. I regret that at the time I was unacquainted with Doctor Dampf’s paper,
which had already covered much of the same ground.

§ Trans. Amer. Ent. Soc., vol. 10, 1882, pp. 1-72.
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made after consideration of both primary and secondary characters
in the light of the added information derived from a study of the
male genitalia and to a limited extent of the larvae, only split within,
and not across, the limits of their genera. The only weakness of
their system lay in the equal value they attached to differences in
fore and hind wing variation. The erection of the family Spargano-
thidae 1s untenable on the character given (7 and 8 of fore wing
stalked) for the stalking of veins 7 and 8 of the fore wing does occur
in several genera in the Olethreutidae, and these can in no way be
united with Sparganothis, in spite of the pectinate hind wing.

PHYLOGENY AND CLASSIFICATION.

It is the author’s conviction that in the Olethreutidae venational
changes of the hind wings are the characters of most fundamental
import. On these characters—with the exceptions of a stalked 6-7,
easlly and at different places derived from the normal approximate
condition of these veins, and the united 3—4 derived equally readily
from a stalking of 3—4—the genera fall into larger natural groups
to which, for convenience of handling, subfamily names are given.

In separating the genera of the Kucosminae I have considered as
nearly as possible all the external structural characters of the moth,
including secondary sexual modifications. My purpose has been to
arrange the species in their natural order, putting together those
most alike 1n genitalic structure and general habitus and separating
them 1nto groups according to their development from the general-
1zed type. .These groups I have designated as genera, defining them
on any characters that would serve to 1dentify them. In this family,
strange as 1t may seem, it 1s necessary to know what species consti-
tute a group before the taxonomic value of any single character can
be established. Once we know what species constitute a group, any
character or combination of characters will serve to identify it, even
though such a character unsupported may not of itself justify ge-
neric separation. This applies to venational almost as strongly as it
does to secondary sexual characters. Of the latter I have been able
to use the male antennal notch (figs. 3a, 4¢) and certaln male sex
scalings on the hind wings (Proteoteras, Crocidosema, Rhopobota,
figs. 6, 7). These characters, though independently acquired in dif-
ferent places, indicate an advance from the primitive type and corre-
spond with other progressive characters in the genitalia. This, of
course, does not mean that all the species having an antennal notch,
for example, belong together, any more than that all the species
having veins 7 and 8 of fore wing stalked belong together, but I
think i1t does mean that they have developed further than those
without the notch and should be separated from them, particularly
as such a character when once acquired would not be easily lost.
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The male costal fold, on the other hand, is thoroughly unreliable. 1
have used 1t only in one place (7 Aiodia), and there simply for con-
venience, to separate an unwieldly genus and there again only be-
cause the species which would fall under 7'Azodia are closely related
otherwise and in venation average a considerable advance over those
with the fold (3—4 of hind wing are very frequently long stalked or
united in 7'Aéodia, seldom so in Eucosma proper). Since the generic
name already exists, nothing 1s added to the synonomy by the separa-
tion. I believe that the Eucosminae as a group originated from a
form possessing the fold, and that its loss 1s part of the general
progress, but it 1s too easily and frequently lost 1n any of the groups
for the loss to be significant here. Neither have I been able to use
differences in pectination of the male antennae or vestiture of the
palpi. The differences are too gradual and slight and as marked
between species within a given group as between the groups them-
selves.

In the Olethreutidae, generic divisions have not the same signifi-
cance as 1In groups where natural limitations are sharply defined by
consistent structural differences. This i1s particularly true of the
Fucosminae, which is in reality one large composite genus with few
or no distinct gaps between the species, and with exasperating spe-
cific fluidity. In fact, because of the tendency to modify under local
and food-plant conditions, to split off into local races and varieties
differing in structure, color, and size, the fixing of specific limits is
often a difficult matter. With the genera the limits are even more ob-
scure. Fundamental structural differences between the subfamilies
are none too rigidly fixed. The transition, for example, from a hind
wing with vein 5 bent and closely approximate to 4 at the base to
one with 5 straight and parallel with 4 (the Laspeyresiin charac-
ter) i1s not sudden. Indeed, several of the Eucosminae have vein 5
well separated from 4, and, in some cases, were 1t not for habitus and
genitalic characters there would be considerable doubt of their posi-
tion. With all other characters it 1s the same. Nothing holds rigidly.
There are, however, within the family several definite tendencies at
work 1ndicating diverging lines of development. Not all the species
are tending the same way. Groups here and there show markedly
opposite tendencies, and 1n the farthest advanced species the result
is striking. But the difficulty 1s that not one or two but many tenden-
cies are manifest, and in no two groups 1s the same proportion or rate
of change among the various structures maintained. Some, for ex-
ample, will retaln a developed uncus while exhibiting an advanced
type of neuration. Others again in losing the uncus exhibit a tendency
to narrow and split the organ, while still others reduce 1t in an en-
tirely different way. Such tendencies are significant, as they show
the influence of heredity, different in the descendants of different
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individuals who in remote or recent time diverged in method to a
common end (in the case in point to a form without uncus). To
lump all such groups of species into a single genus because no one
single consistent and inflexible character can be found to separate
each of them from all the others 1s to beg the 1ssue. Not only con-
venlence but fidelity. to the truth, as we know it, demands some ar-
rangement and separation of the specific groups that will link the
species in their natural order and separate them according to their
different lines of development. These groupings we call genera,
Their definitions we must frame 1n a synthesis of characters so as
to include within the genus those species which are obviously close
and to exclude all obviously different.

On the other hand, to unite forms that agree on one or two struc-
tural details—whatever they may be—or to classify upon one set of
characters, venational, genitalic, vestigial, or secondary sexual, 1s to
commit the absurd, bringing together species of widely different
origin and separating others that by their very habitus must be spe-
cifically close. For example, the stalking or fusion of veins 7 and 8
of the fore wing, the uniting of 3 and 4 of hind wing, the loss of
uncus or socil from the genitalia, the presence of raised scales or an
antennal notch may and do occur each in several places. It is that
synthesis of several characters considered in the manner of their
development which must be considered significant.

The comparative chart will i1llustrate more clearly than any possible
description the tendencies working to separate groups and how far
each has progressed i1n the several groups, and should show at once
the necessity of some arrangements expressing this progression and
the difficulty of defining it in terms of * yes or no,” * with or without,”
since 1ts real significance 1s the total of results plus direction.

The general tendencies in the Kucosminae may be enumerated as
follows: |

1. In wing shape: from a form with rather broad forewings with a
costal fold and convex termen tending to narrower winged forms,
with termen straight and slanting, evenly concave with apex rounded
or distinctly falcate, or with termen deeply notched between veins
4 and 5, the costal fold disappearing and frequently lost.

2. In forewing venation: from a primitive form with 2 straight, 3,
4, and 5 well separated at termen, 11 arising from cell well before
middle, with. upper internal vein of cell branching off between 10
and 11 and with apical end of cell unconstricted; the tendencies are
for the apical end of the cell to become constricted, for the internal
vein to move forward till it branches off between 9 and 10, for 11 to
move forward till it arises from the middle or somewhat beyond the
middle of the cell, for 3, 4, and 5 to crowd together at the termen
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NORTH AMERICAN EUCOSMINAE. T

(in extreme cases 3 and 4 fusing well before the termen), and for
veln 2 to become sharply bent upward before reaching termen.

3. In hind wing venation: from a form with 6-7 approximate to-
ward base (“tortriciform ”), with 3—4 short stalked, and with 5.bent
at base and closely approximate to the stalk of 3 and 4; to forms with
6-7 distinctly stalked, with 3 and 4 united, and with 5 tending to be-
come straight and moving away from 3 and 4 at the base.

4. In secondary characters: from a smooth winged form with sim-
ple antennae and possessing the male costal fold but without the
cther secondary sexual modifications; to forms with raised scales
on forewings, notched antennae or male sex scalings on the hind
WIngs.

5. In genitalic development showing modification in several direc-
tions, all tending, however, to the following results: a loss of uncus,
socli, clasper, and costal hook of harpe (element of a divided, re-
duced, and modified transtilla) and a general simplifying of the
tecumen and harpes. The uncus disappears in three distinct ways:
(¢) by gradual weakening and reduction without narrowing
(Eucosma-Epiblema group); (b) by narrowing, splitting to a bi-
fid hook and gradually becoming shorter and shorter till it disap-
pears but without becoming more weakly chitinized (Z'pinotia-
Ancylis group); (¢) by bifurcation and reduction becoming in ad-
vanced types (Zhopobota, Norma, Kundrya) two short widely sep-
arated, weakly chitinized projections from the posterior end of the
tegumen .

The soc1u1 disappear (or lose their identity) in two ways, either by
oradual reduction (RAyacionia) or by fusion with gnathos (Gyp-
sonoma, Gretchena, Epinotia). In the latter case, however, it does not
appear to be the socii which are disappearing. In fact, they become
broader, more triangular (Gypsonoma) or more strongly chitinized
(E'pinotia). The gnathos becomes correspondingly smaller and more
restricted but 1n the close association and final fusion of the two
parts the identity of the socii is obscured. The most extreme devel-
opment 1s reached in Khopobota where there 1s an almost complete
fusion of the two parts into a hairy, knobbed, porrected organ, only
the apices of which can be differentiated as socii and only a narrow
connecting band between the two porrected arms i1dentified as the
free element of a gnathos. All the rest is a fusion of the two parts.
The gnathos 1tself is entirely lost only in Hystricophora. The harpes
undergo various developments, In some forms acquiring spines on
the outer surface (Lhopobota, Crocidosema), but on the whole tend-
ing to lose the heavy spining from sacculus and the region bordering
the neck. These organs have a wide specific range of shape but the
general tendency 1s to a simple form with rather broad battledore
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shaped and evenly spined cucullus. This type 1s best exemplified in
the Laspeyresiinae which from the standpoint of genitalia exhibits
the highest development of the Olethreutidae.

In the subfamily Eucosminae there are apparently three main lines of
development, three group complexes as it were. The first and largest
1s the E'piblema-Ewcosma-1 hiodia line with 1ts several off-shoots; the
second and 1n some respects more primitive (as to uncus and harpes
structure) but otherwise more advanced type (on wing form) is the
Epinotia-Ancylis line with its laterals. Most of the genera trace
either to one or the other of these two stems. A few (Zhopobdota,
Kundrya, Norma) show affinities to both lines and are of doubtful
origin, but on the whole seem more closely related to the E'pwnotia
than the Z<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>