
Review of Ochsenheimeriidae
and the Introduction of the

Cereal Stem Moth
Ochsenheimeria vacculella
into the United States

(Lepidoptera: Tineoidea)

DONALD R. DAVIS

SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY • NUMBER 192



SERIAL PUBLICATIONS OF THE SMITHSONIAN INSTITUTION

The emphasis upon publications as a means of diffusing knowledge was expressed
by the first Secretary of the Smithsonian Institution. In his formal plan for the Insti-
tution, Joseph Henry articulated a program that included the following statement:
"It is proposed to publish a series of reports, giving an account of the new discoveries
in science, and of the changes made from year to year in all branches of knowledge."
This keynote of basic research has been adhered to over the years in the issuance
of thousands of titles in serial publications under the Smithsonian imprint, com-
mencing with Smithsonian Contributions to Knowledge in 1848 and continuing with
the following active series:

Smithsonian Annals of Flight
Smithsonian Contributions to Anthropology
Smithsonian Contributions to Astrophysics

Smithsonian Contributions to Botany
Smithsonian Contributions to the Earth Sciences

Smithsonian Contributions to Paleobiology
Smithsonian Contributions to Zoology

Smithsonian Studies in History and Technology

In these series, the Institution publishes original articles and monographs dealing
with the research and collections of its several museums and offices and of professional
colleagues at other institutions of learning. These papers report newly acquired facts,
synoptic interpretations of data, or original theory in specialized fields. These pub-
lications are distributed by mailing lists to libraries, laboratories, and other interested
institutions and specialists throughout the world. Individual copies may be obtained
from the Smithsonian Institution Press as long as stocks are available.

S. DILLON RIPLEY

Secretary
Smithsonian Institution



S M I T H S O N I A N C O N T R I B U T I O N S T O Z O O L O G Y • N U M B E R 192

A Review of Ochsenheimeriidae
and the Introduction of the

Cereal Stem Moth
Ochsenheimeria vacculella
into the United States

(Lepidoptera: Tineoidea)

Donald R. Davis

SMITHSONIAN INSTITUTION PRESS

City of Washington

1975



ABSTRACT

Davis, Donald R. A Review of Ochsenheimeriidae and the Introduction of the
Cereal Stem Moth Ochsenheimeria vacculella into the United States (Lepidop-
tera: Tineoidea). Smithsonian Contributions to Zoology, number 192, 20 pages,
31 figures, 2 maps, 1975.—The biology, zoogeography, and systematics of the
tineoid family Ochsenheimeriidae is reviewed for the world. A synoptic list of
23 specific names currently applicable to this family is provided, which includes
a summary of the distribution and plant hosts of each. The species "Ochsen-
heimeria" horridula Zeller was examined and consequently transferred to the
genus Xylesthia, of the family Tineidae (new combination). A complete descrip-
tion, accompanied by diagnostic illustrations and photographs, of Ochsen-
heimeria vacculella F. R. is provided along with the first report of its introduction
into North America.
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A Review of Ochsenheimeriidae
and the Introduction of the

Cereal Stem Moth
Ochsenheimeria vacculella
into the United States

(Lepidoptera: Tineoidea)

Donald R. Davis

Introduction

Over the past few years it has become increasingly
evident that a new and potentially serious pest of
cereal grasses has been accidentally introduced and
established within the continental United States.
The species has been identified as the cereal stem
moth, Ochsenheimeria vacculella F. R., an impor-
tant pest of certain economic grasses through much
of Eurasia. It belongs to the small and little known
family Ochsenheimeriidae, which, until recently,
was restricted to the Palearctic region. Because of
possible economic implications as well as to the
relative obscurity of the family to American ento-
mologists, a review of the family is here provided,
including a listing of all known species with their
hosts and general distribution.

Because of the economic importance of certain
members of this family and the great morphologi-
cal similarity among most of the species, a critical
revision of the group is greatly needed. Such a study
should, of course, involve a careful examination of
all type material and the selection of lectotypes and

Donald R. Davis, Department of Entomology, National Mu-
seum of Natural History, Smithsonian Institution, Washing-
ton, D.C. 20560.

neotypes whenever necessary in order to achieve
taxonomic stability. I have refrained from expand-
ing the present review into a more thorough re-
vision of the family, because such a study is believed
already underway by Dr. A. K. Zagulajev of the
Zoological Institute of the Academy of Sciences in
Leningrad. I am indebted to Dr. Zagulajev for his
helpful assistance with several inquiries of mine, as
well as to Dr. John Bradley of the Commonwealth
Institute of Entomology at the British Museum
(Natural History). Dr. Bradley also assisted me by
arranging loans of critical specimens.

I also wish to express my gratitude to Mr. George
Venable, staff artist for the Department of Ento-
mology, Smithsonian Institution, for the excellent
line drawings; to Mr. Victor Kranz of the Smith-
sonian Photographic Laboratory and Miss Mary
Mann of the Smithsonian Scanning Electron Micro-
scope Laboratory for their helpful assistance with
the photographs.

Biology

DISTRIBUTION (Maps 1-2).—Until the discovery
of Ochsenheimeria vacculella from Geauga County,
Ohio, in 1964, no member of this family was known
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to occur beyond the Palearctic region. A species
originally described as Ochsenheimeria from Co-
lombia ("O." horridula) and another one question-
ably from Australia ("O." squamicornis) have been
erroneously placed in this family.

In the Old World, the various members of this
family are found only between 30°N and 60°N
latitude; they occur in Great Britain, across central
Europe to central Russia and northwestern India.
Species have also been found in parts of North
Africa (Algeria and Tunisia), Lebanon, and one
recently has been described from the Province of
Primorsk in eastern Russia. The actual distribution
of the family is probably even more extensive than
indicated, and future collecting, particularly in
Asia, may show this. Through accidental introduc-
tion, it is possible that certain species also may be-
come established eventually in such remote areas
as the grasslands of South Africa and the pampas of
South America.

In addition to obvious oceanic barriers, the pres-
ent distribution of the group seems to have been
effectively limited in Africa by the Sahara Desert
and in southern Asia largely by the Himalayas;
however, some species (e.g., O. kisilkuma) do pre-
fer very arid situations, and O. hugginsi has been
collected in the Himalayas at altitudes above
15,000 feet.

HOSTS.—Only three families of monocots are
known to be utilized as hosts by larvae of
Ochsenheimeriidae. Of these, the Cyperaceae and
Juncaceae are of relatively minor importance with
only Ochsenheimeria bubalella and O. lovyi attack-
ing them. The Poaceae are of greater importance
with a wide variety of grasses represented as hosts
—the genera Bromus, Secale, and Triticum are es-
pecially favored. It should be pointed out, however,
that the food plants are unknown for approxi-
mately half of the species of Ochsenheimeria.

As the specific epithet suggests, O. hederarum
was originally associated with ivy (Hedera sp.),
but this probably does not represent its true host.
Similarly, Zagulajev (1966) reports that adults of
O. kisilkuma were commonly observed around
Haloxylon (Chenopodiaceae).

LIFE HISTORY.—Toward the end of summer the
eggs are deposited on overwintering grasses, but
they may be deposited in a variety of places such as
refuse piles, haystacks, and granaries. In some spe-
cies eclosion occurs in approximately a week with

the larva quickly seeking a hibernation chamber by
boring into a grass stem. Other species overwinter
as eggs containing formed larvae. After emerging
in the spring, the first instar larvae often engage in
"ballooning," if necessary, to reach a suitable host.
Long strands of silk are secreted, which are picked
up by the wind, thereby transporting the larvae to
possible feeding sites.

Upon reaching a young plant, the larvae usually
begin mining the leaves; after a week or so, they
bore into the stem and proceed up the plant. From
this stage on, the larvae are capable of passing from
one stem to another. In this manner, a relatively
small population of larvae is capable of producing
more damage than would normally be expected.
Furthermore, the larvae of some species frequently
gnaw immediately below or directly into the devel-
oping fruits causing these to dry up and become
whitened. These damaged, whitened fruits (or
"ears") are then easily recognized among the green
healthy plants. This injury in wheat and other
cereal grasses has been referred to as "white ear."

Usually around the end of June and the early
part of July the larvae pupate in an elliptical co-
coon of whitish silk situated between the leaves or
in the sheath; the adult emerges in approximately
one to two weeks. Although most species are uni-
voltine, Zagulajev (1971) reports two generations
for some.

The adults of all known species are strictly diur-
nal. This behavior is suggested further by the rela-
tive reduction of the compound eyes and perhaps
by the retention of ocelli. Stainton (1873) notes a
very specific midday activity for O. birdella, with
the moths ceasing to fly by 4:00 P.M. Ochsen-
heimeria vacculella likewise is reported to be most
active between 11:00 A.M. and 2:00 P.M. Several
authors have reported the presence of adults in
houses during late summer. This habit has been
particularly noted by Stainton (1873) for O. vac-
culella, although Pavlov (1961) mentions no in-
stance of adult overwintering for this (or any)
species.

Systematic Review

The family Ochsenheimeriidae is "monobasic,"
containing only the genus Ochsenheimeria. Two
other genera, Lepidocera Curtis (1831) and Phygas
Treitschke (1833), were subsequently described,


