The

MICHIGAN ENTOMOLOGIST

Vol. 2, Nos. 3-4

Fall-Winter 1969

THE MICHIGAN ENTOMOLOGICAL SOCIETY
1969-19-0 OFFICERS
Louis F. Wilson
Julian P. Donahue
M. C. Nielsen
Ronald S. Wilkinson

President
President-Elect
Executive Secretary
E d t o r of Publications

The Michigan Entomological Society traces its origins to the old Detroit Entomological
Society and was organized o n 4 November 1954 t o ". . . promote the science of entomology
in all its branches and by all feasible means, and t o advance cooperation and good fellowship
among persons interested in entomology." The Society attempts to facilitate the exchange
of ideas and information in both amateur and professional circles, and encourages the study
of insects by youth. Membership in the Society, which serves the North Central States and
adjacent Canada, is open t o all persons interested in entomology. There are three paying
classes of membership:
Student (including those currently enrolled in college o r graduate programs)
$2.00
Active - annual dues $4.00
Institutional - annual dues $6.00
Sustaining annual contribution $1-5.OO o r more

-

annual dues

-

Dues are paid on a calendar year basis (Jan. 1-Dec. 31)
Memberships accepted before July 1 shall begn on the preceding January 1 ; memberships
accepted at a later date shall begin the following January 1 unless the earlier date is
requested and the required dues are paid. All members in good standing receive the
Newsletter of the Society, published quarterly. All Active and Sustaining Members may vote
in Society affairs.
All dues and contributions t o the Society are deductible for Federal income tax purposes.
SUBSCRIPTION INFORMA'TION
Institutions and organizations, as well as individuals not desiring the benefits of
membership, may subscribe to Tlze Michigan Entomologisr at the rate of $6.00 per volurne.
The journal is published quarterly: subscriptions are accepted only o n a volume (4 issue)
basis. Single copies of The Michigan Entomologist are available at $1.75 each, with a 20 per
cent discount for 25 o r more copies sent t o a single address.
MICROFILM EDITION: Positive microfilm copies of the current volulne of The Michigan
E ~ ~ ~ o j , ~ o l owill
g i s tbe available at nominal cost, t o members and bona fide subscribers of the
paper edition only, at the end of each volume year. Please address all orders and inquiries t o
University Microfilms, Inc.. 300 North Zeeb Road, Ann Arbor, Michigan 48 106, USA.
Inquiries about back numbers, subscriptions and Society business should be directed t o
the Executive Secretary, Michigan Enton~ological Society, Department of Entomology,
Michigan State University, East Lansing. Michigan 48823, USA. Manuscripts and related
correspondence should be directed to the Editor (see inside back cover).

IMPORTANT NOTE: Title Page and Index are in this issue.
The Index atid Title Page ,for Volume IIare bound into this issue as a center
pullout. These should be reiiloved and inserted in their proper places before
binding.

THE MICHIGAN ENTOMOLOGIST
Volume 2

Published by the Michigan Entomological Society
1969
TABLE OF CONTENTS

Nos. 3-4

Cover Photo: The Oldest Extant Specimens of North American Lepidoptera .................... 46
Moths of the Douglas Lake Region (Emmet and Cheboygan Counties), Michigan: I.
Sphingidae-Ctenuchidae (Lepidoptera)
Edward G. Voss ................................................................. 48
Townend Glover (18 18-83) and the First Entomological Light Trap
Ronald S. Wilkinson ........ ................................

..

. . 55

Estimating the Number of Eggs per Egg Mass of the Forest Tent Caterpillar, Malacosoma
disstria (Lepidoptera: Lasiocampidae)
J. A. Witter and H. M. Kulman .......................................... 63
Winter Occurrence of Zorotypus hubbardi(Zoraptera) in Tippecanoe County, Indiana
Edward C. Mignot and John 0.Sillings .............................. 72
A Note on Adult Overwintering of Dasyn~utillanigripes in Michigan (Hymenoptera:
Mutillidae)
David A. Evans and Bruce R. Miller .................................. 74
Occurrence and Habits of Somatocl~loraincurvata , New for Pennsylvania (Odonata:
Cord uliinae)
Clark N. Shiffer ................................................................ 75
Colloquia Entomologica 11: A Remarkable Sale of Victorian Entomological Jewelry .......... 77
Tendipes plurnosus (Diptera: Tendipedidae) at Solberg Lake, Wisconsin
Henry Townes ................................................................. ,232
Seven Illustrations from Maurice Sand's Le Monde des Papillons (1867) ............................ 83
Reviews of Recent Literature .............................................................................................
84
Notice to Contributors ........................................................................................................47
Errata, Vol. 11, Nos. 1-2.......................................................................................................73

.
............ .....................................................................88
Rear Cover Caption ........................
Volume I, No. 10 of The Michigan Entomologist was mailed on 18 April 1969. Volume 11,
double number 1-2 was mailed on 11 December 1969.

,

46

THE MICHIGAN ENTOMOLOGISr

Vol. 2, Nos. 3-4

'THE OLDEST EXTANT SPECIMENS OF NORTH

AMERICAN L'EPIDOPTERA
This month's cover photograph is easily recognized as L)anaus plexippus (Linn.), but the
specimen is a remarkably historical one. I t i from the collection of the English apothecary
James Petiver (c. 1663-17 18), many of whose specimens are still preserved at the British
Museum (Natural History), South Kensington, London. Although the Petiver collection is
n o t the earliest extant, it contains the earliest known specimens of American Lepidoptera.
Petiver is best known as a botanist, and undoubtedly hls most important contributions
were made to that science. The best biographical treatment from the viewpoint of the
historian of botany is that of Newbould (1869), who studied Petiver's correspondence and
papers in the Sloane MSS., British Museum. These interesting papers were treated more
extensively by Steams (1952), who said little about Petiver's work in entomology, and
Wilkinson (1966), who discussed his entomological activities. A fuller explanation of
Petiver's entomological contributions will appear as an introduction t o a forthcoming
fascirnile edition of his Papilionurn Britanniae ( 17 17).
Petiver made a more significant contribution t o entomology than any Englishman before
him except his friend John Ray. He collected extensively in England, keeping a field
notebook and insisting on accurate data. Like his contemporaries, he was much interested in
metan~orphosis,and he seems t o have introduced the modern collecting net into England.
Petiver used such techniques as beating for insects, a d as-eia_rbas 1695 he was attracting
moths to light by the use of a lantern.
Petiver's work as an apothecary allowed him much leisure to collect and soficit
specimens for his extensive cabinet. By 1690 he was supplying ship's officers and overseas
travellers, as well as residents in foreign countries, with instructions and equipment for
collecting plants and animals, including insects. Eventually h e carried on an extensive
correspondence with overseas residents including American colonists, who were constantly
urged t o collect and forwafd specimens. Petiver's friends sent him insects (chiefly
Lepidoptera) from many of the Eastern seaboard colonies, and a large number of these
specimens still remain in the BMNH collection.
Petiver began his entomological collection by using his friend Ray's method of mounting
insects on pins, but soon discarded this because of the depredations of museum pests. Some
of his specimens a l the BMNH are mounted in wood frames which are double-glazed; some
of these are illustrated by Bodenheimer (1929). These glass "sandwiches" have kept lheir
specimens pest-free for almost three hundred years, as have the mica mountings of the larger
part of the Petiver collection.
The mica-covered specimens, of which our cover plexippus is one, are mounted on the
pages of two large folio blank books. The insects were not mounted in books until long after
Petiver's death (Wilkinson, 1966 b); they were kept loose by him in their mica sandwiches,
probably sorted into boxes. The method of mounting was simple and original. A sheet of
mica was folded over (or cut into two identical pieces), the insect was placed inside, and the
"sandwich" was sealed with glued paper tape as in the case of our photograph.
Petiver wrote his data on the paper sealing, and his information is often quite accurate,
naming the collector and place of capture. All specimens bear a reference number (the
plexippus on our cover is 1465.c.), relating t o a specific acquisition entry in a notebook
which is now lost. (This habit of early biologists was frequent, and has led t o n o end of
frustration; many collections are labelled with specimen numbers referring t o entires in
long-lost notebooks.)
The plexipp~~s,one of many in Petiver's collection, is inscribed "Mus. Petiver 526.
American." The reference is t o one of a long series of publications written by Petiver to
describe the natural history specimens in his own collection. In 1MuseiYetzverianiSexta &.
Seplirna (1699), entry 526 is described as "Papilio filarianus aurantiacus, maculis alb.is,
limbis & venis latis nigricantibus." The Sloane MSS. show that Petiver had at least six
collectors in Maryland from 1698 t o 1709 (Steams, 1952; Wilkinson, 1969), and it is
impossible t o determine which of these sent theplexippus, bur the date of its collection can
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at least be fixed within these twelve years. (Petiver's first plesippus was sent from
Massachusetts where it was collected by Hezekiah Usher near Boston, and forwarded by the
apothecary Benjamin Bullivant.)
The Petiver collection, little known except to historians of science, includes the oldest
extant specimens of scores of American Lepidoptera. Petiver's collectors, using the bag-nets
and instructions suppled by the eager apothecary, served an unwitting role as individ~lals.
Imperfect and fragmentary as it was, they effected the first survey of the Lepidoptera of our
eastern coast. Almost a century would pass before the collections of Petiver's friends were
i~nprovedupon by diligent efforts of a fellow Englishman, John Abbot.
LITERATURE CITED
Bodenheimer, F. S. 1929. Materialicn zur geschichte der entomologie bis Linne. 2 v. Berlin.
Newbould. W. W. 1869. A sketch of the progress of botanical investigation in Middlesex.In
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. 1717. Papilionurn Britanniae. London.

-

Steams, R. P. 1952. James Petiver: vromoter of natural science. c. 1663.1718. Proc. Amer.
Antiquarian Soc. 62: 343-365.
Wilkinson, K. S. 1966a. English entomological methods in the seventeenth and eighteenth
centuries. Part I : to 1720. Entomol. Rec. 78: 143-1 5 1.
1966 b. Elizabeth Glanville, an early English entomologist. Entomol. Gazette 17:
149-160
-.
1969. John Lawson (d. 171 1) and the origin of the common name "Buck-Moth" for
Heinileuca maia(Satumiidae). Entomol. Rec. 81; 22-26.
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NOTICE TO CONTRIBUTORS
As subscriptions t o The Mickigaan Eirtomologist increase (subscribers in 17 nations as of
December 1969), we are receiving a growing number of letters from entomologists
concerning the scope of our journal. A recent decision of the Governing Board has clarified
this scope, as defined in the "Information for Authors." Although we solicit papers "of
particular interest to . . . entomologists in the North Central States and Canada, as well as
general papers and revisions directed to a larger audience while retaining an interest to
readers in our geographical area," attention is called to our primary statement, that papers
"dealing with any aspect of entomology will be considered for publication."
Although we will serve in the future as a medium for the publication of midwestern
papers, our scope is catholic, and we will consider meritorious papers from any geographical
area or entomological subject, including history and bibliography. The Miclzigan
E~7tonzologistis to be considered a world journal despite its title, and we hope to serve in
much the same role as the Brooklyn Entomol. Soc. Bulletin, before its demise in 1966. We
velcome all contributors.
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MOTHS OF THE DOUGLAS LAKE REGION [EMMET
AND CHEBOYGAN COUNTIES), MICHIGAN:
I. SPHINGIDAE-CTENUCHIDAE [LEPIDOPTERA)'
Edward G. Voss
Herbarium, The University of Michigan
Ann Arbor, Michigan 48 104
For more than 6 0 years, workers at the University of Michigan Biological Station have
been concerned with the flora and fauna of the "Douglas Lake Region" - now generally
defined, for ease of boundaries. as Emmet and Cheboygan counties, which share the
northern tip of the Lower Peninsula of Michigan.
In 19 15, Paul S. Welch published a list of Lepidoptera taken in the immediate vicinity of
Douglas Lake, based on collections made from 19 1 1 t o 19 13. The list includes 16 species in
the families here considered (those before the Noctuidae in most checklists). A somewhat
larger number of species, 55, were attributed to one (usually Cheboygan) or both of these
counties in Moore's list of the moths of Michigan (1955) -- a few of them credited solely on
the basis of Welch's list. 1 am now able to 1,ist 73 species in these families, all represented by
extant specimens, and it seems well to assemble the information into con~pactform, as has
been done for the butterflies (Voss. 1954, supplemented by Voss & Wagner, 1956).
Additional species will certainly turn up in future years, in the field or in unexamined
collections.
The list which follows is based chieflv on mv own collection (kept at Mackinaw City.
Michigan), which consists largely of ~ m m e County
t
material collected from I944 t o 1949;
with a larger percentage of Cheboygan County material from 1950 onwards -- although
there have been several years in which I have been unable to devote time to insect collecting.
Except when only data to the contrary are cited. all species listed are represented in my
collection from the region considered. The collection of the University of Michigan
Biological Station (UMBS), at Douglas Lake, has provided a number of good records. I have
also examined the collections in the Museum of Zoology of The University of Michigan
(UMMZ) and the Department of Entomology, Michigan State University (MSU); both of
these, particularly the fonuer, have added infortnation. I am grateful to the late Dr. H. B.
Hungerford for the opportunity t o examine in detail the Biological Station collection in
1950 and to Dr. R. E. Beer for recent use of that collection and for the opportunity t o
examine a number of the collections rnade by his students, and to the several curators and
correspondents who have aided with additional data. especially Julian P. Donahue, M. C.
Nielsen, and John H. Newman.
In this listing, the nomenclature and sequence of species are based on several standard
authorities. The Spllingidae follow McDunnough ( 1938); the Saturniidae (including
Citlieroniidae) follow the classification of Michener (1952); the Arctiidae and related small
families follow Forbes (1 960) except for Holomelina, which follows Card& ( 1965). A few
sytlonyms from these publications are given i11 brackets. Species for which I have recorded
authentic Emrnet or Cheboygan county records are numbered in sequence. followed by
listing of the county or counties and inclusive dates for earliest and latest records in thc
two-county region. A few additional records from northern Michigan counties have been
added when they seem worthy of note.
The vast majority of captures have been made at Iight. Most of the Emmet County
records were taken at incandescent tight at Mackinaw City, and most of the Cheboygan
County captures were made at the Biological Station (carbon arc light through 1961;
mercury vapor light from 196'2 to date). Too little work has been done on rearing, and a few
attempts at "sugaring" have been singularly unproductive.
'contribution from the Biological Station of The University of Michigan.
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SPHINGIDAE
1. Phlegethontius quinquemaculata Haw. Cheboygan: June 9
in this region.

-

July 25. Not at all common

2. Cerutornia amvntor Hbn. Cheboygan: June 16 -August 3.
3. Ceratornia ut~dt~losa
Wlk. Emmet. Cheboygan: June 12 -August 8

4. Sphinx chersis Hbn. Emmet, Cheboygan: June 16 - July 30.
5. Sphirlx canadensis Bdv. Cheboygan: June 16 -August 6.

6 . Spllinx .kalmiae J.E. Smith. Eminet, Cheboygan: June 28 -August 14. This species and S.
chersis are the o i l y ones in the genus which can usually be counted upon to appear each
year, although they can hardly be described as common. The other species of Sphinx are
quite uncommon.

7. Sphinxgordi~~s
Cram. Cheboygan: June 3 0 - July 16. M.C. Nielse~linforms me that he
found a nearly full-grown larva of this species on sweet gale (Myrica gale) at Duncan Bay,
Cheboygan County, July 3 1, and that he has taken adults as early as June 1 2 in this county.
8. Sphinx luscitiosa Clem. Emmet, Cheboygan: June 21 - 30.
9. Sphinx drupiferarum J.E. Smith. Cheboygan: July 2 - 15
10. Lapara bombyc0idt.s Wlk. Emmet, Cheboygan: June 16 - August 8. A common moth at
light at the Biological Station.
11. Smerinthus jamaicensis f. norm. genlinatLLs Say [S.geminatus
June 14 - August 20.

1. Emmet,

Cheboygan:

12. Smerinthtls cerisyi Kby. Emmet, Cheboygan: May 14 -August 7. Not at all rare in this
region.
13. Paonias excaecatlls J.E. Smith. Emmet, Cheboygan: June 12 - August 9. Often rather
frequent.
14. Puonias myo11sJ.E. Smith. Emmet, Cheboygan: June 16 - J u l y 22.
J.E. Smith. Cheboygan: June 21 - July 7. The usual larval food
15. Cressonia j~~gla~zdis
plants, walnut and hickory, are n o t native this far north in Michigan, but d o occur sparsely
althougll there are none in the immediate vicinity of the
as planted trees in Farmyards
Biological Station. Either our few specimens have flown several miles o r the larvae fed on
something else.
-

16. Pachysphinx modesta Harr. Emmet, Cheboygan: June 16 - August 14. Our commonest
sphingid; the larvae presumably feed on the bigtooth aspen (Populus grandidentutu) which is
so abundant in the area.
Cheboygan: June 9 - 30; August 4 - 6 . 1
17. Hemaris thysbe Fabr. [Haemorrhagia thysbe]~.
have only two specimens, one take11 August 4, 1951, at flowers of swamp thistle (Cirsium
mubicum) and the other taken August 6, 1950, at flowers of wild bergamot (hfonardu
fisbulosa). The June dates are reported by Nielsen and presumably represent an earlier
brood.
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IS. Hernaris diffinis Bdv. [Hnemorrha~iadif.finis 1. Emmet, Cheboygan: June 9 - July 29. I
have taken specimens at flowen of lilac (Syringa vtilgaris), bush honcysuckle (Diervilla
lonicera), Canada violet (Viola canadensis). and conlIrlon makweed (A.vclepias svriaca). Th'k
rather s~milarH. gracilis G. & R. has been taken by Nielscn in Roscornmon, Chippewa, and
Mackinac counties. and is to be expected in the Douglas Lake region. Nielsen's records
includc visits t o flowers of dandelion (Taraxacum sp.), orange hawkweed (Hieraci~tm
attrantiacum), and purple vetch ( Vicia sp.).
19. Pholus achemon Dru. Cheboygan: July 23 - August I. The only specimens arc in the
UMHS collection.
20. Ampeloeca myron Cram. [Darapsa myron], Cheboygan: June 29 - July 25. One
specimen in theUMBS collection has iollinia of niilkweed (Asclepias sp.) on its legs.
21. Darapsa pholus Cram. [D.choerilis] . Emmet. Cheboygan. June 16 - July 3 1. A rather
common moth.
22. Amphion nevus Cram. Cheboygan: June 25 - 30. Diurnal; my two specimcns werz
collected on the Biological Station campus by P.S. Welch and H.B. Hungerford in 1950. A
third specimen, taken by Hungerford in 1946, is in the UMBS collection. Apparently
uncommon.
23. Celerio gallii internledia Kby. Cheboygan: July 1 - 14. The only specimens are in the
UMBS and student collcctions. Except Tor the first week of July, 1967, apparently a rare
moth in the region.
24. Celerio lineata Fabr. Emmet, Cheboygm; June 24 -September 11. In my experience, a
vary rare specles in this area. hly only specimen is from a larva found on Oenothera (eveningprimrose) at Cecil Bay. Emmet County, by H.H. Bartlett on July 27, 1948. It was reartd o r
apple leaves and pupated underground on August 18. The adult emerged September 7, and
is unusually small (53 mm). Nielsen has found the species in Cheboygan County.

SATURNIIDAE (including CITHERONIIDAE)
25. Eacles imperialis-pini Mich. Cheboygan: June 16 - July 30. Nielsen has taken this moth
as late as August 8 in this county. A rather common insect at the Biological Station, which
is the type locality for thc subspecies (holotyped, AMNH, August 3, 1947). According to
Michener (1950), larvae of this subspecies feed exclusivsly on pine (white pine, Pinus
strobus a ~ jack
~ d pine,P.banksiana.).,McGugan (1 958) also reports red pine (P.resinosa) and
Scots plne (P. syli~estris),as well as white spruce (Picea glattca), as hosts.
26. Anisota rubicunda Fabr. Cheboygan: June 1 6 - July 12. Not nearly so conllnon here as
farther south i n the state. One of my specimens (June 30. 1968) lacks pink on the wings
except for a very ?mall faint flush at the base of thc forewulgs.
27. A n ~ s o t a virginicnsis Dru. Cheboygan: June 26. A slngle specimen. in the UMBS
collection, was taken in 1'948 by C.O. Berg.
- Henlileuca lucina H. Edw.Althoug11 not yet found in the Lower Peninsula, this species
might be expected. I have a single perfect male, apparently freshly emerged, taken about
3:00 p.m. August 15, 1964. by C.W. Laskowski on foliage of red pinc at the Senay National
Wildlife Refuge, Schoolcraft County. Although not previously reported for the state, this
species is in the lJMMZ from Schoolcraft County, the badly worn specimens presumably
those reported from that county as H. maia by Moore (1955).

28. Automeris io Fabr. Cheboygan: June 16 - July 30. Males far outnumber females.
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29. Antheraea polyphemus Cram. [Telea p o l y p h e m u s ] . Emnlet, Cheboygan: June 23 - July
23.
30. Actias l ~ t n a L. [Tropaea l u n a ] . Emmet, Cheboygan: May 24 - July 19. A female
collected at Mackinaw City, Emmet County, June 1 1, 1946, laid 24 eggs; larvae emerged
June 24 and were reared on paper birch (Betula ~ ~ a p y r i f e r aMoults
).
occurred June 2 4 . 2 8 ;
July 3 - 4. 10, 19. Cocoons were made July 29 -August 5.
31. Hyalophora cecroi~ia L. [Samia cecropia; Platysamia cecropia I . Emrnet, Cheboygan:
June 11 - July 1. An uncornmon moth in this region, and largely unnoticed as it flit-> chiefly
before the regular session of the Biological Station opens. Many years ago I reared a number
of larvae found o n chokecherry (Prurlus virginiana). H. colurnbia Sm. is to be expected in
the region.
32. Hvalophora promethea Dru. [Caliosamia promethea I . Cheboygan: June 19 - July 1 1.
There is a sin& female in the UMBS collection, Julie 19, 1945 (Ethel Ludovic). In my copy
of Welch's 1915 list I have inserted this species with the pencilled note: "vii-1 1-1927 - Cheb.
Co. D.L. [Douglas Lake]. P.S.W." My memory fails me completely as to the source of these
data, which presumably were supplied me about 1950 by P.S. Welch, although they may
represent a specimen seen once in the Station collection and subsequently vanished. The
moth is obviously very rare in this region, as would be expected from the absence of the
commonest larval foodplants (sassafras, Sassafi.as albidum, and spicebush, Lindera benzoin)
this far north in the state. However, a t the northern edge of its range in Ontario, the species
has been reported (McGugan, 1958) on black cherry, pin cherry, green ash, and white ash,
all of which occur in the Douglas Lake region.
AGARISTIDAE
33. Alypia langtoniicouper. Emmet: July 9. One female, taken in 1955 by F.H. Rindge (in
company of A.B. Rlots and E.G. Voss) and in the collection of the American Museum of
Natural History. An additional specimen, presumably of the same species, was seen; the
locality was near the Maple River six miles west of Pellston.
34. Alvpia octolnaculata Fabr. Cheboygan: August 7. One female, in the UMBS collection,
taken in 1947 by Frances E. Bull.
AKCTIIDAE
35. Cvcnia tenera Hbn. Enimet, Cheboygan: June 14 - July 29
36. Euchaetias egle Dm. Emmet, Cheboygan: July 5 - 20
37. Euchaetias oregonensis Stretch.Ernmet, Cheboygan: June 18 -August 6.
38. Halysidota caryae Harr. Cheboygan: June 30. One specimen, in the UMBS collection,
was taken in 1956 by K C . Shaw. McGugan (1958) reports 17 hosts In Ontario, most of
planted
which grow in this region even though hickories (Carya spp.) are only occasio~~al
trees this far north.
39. Hal.vsidota maczrluta Harr. Emmet, Cheboygan: June 19 -July 27.
40. Halysidota tessel1a~isJ.E.Smith. Emmet, Cheboygan: June 27 -July 28
41. Holomelina laeta Guer. [Eubaphe l a e t a ] . Emmet, Cheboygan: June 23 -August 10.
42. Holomelina flurflntiaca Hbn. [Eubaphe aurantiaca]. Emmet, Cheboygan: July 22
August 18. (See note after next species.)

-
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43. Holomelina ferrugit~osa Wlk. [Eubapheferruginosa] . Emmet. Cheboygan: July 2 - 26.
Although treated by Forbes (1960) as merely a larger and less marked variety (immaculata
Reak.) of the preceding species, I here follow McDunnough and Carde' in recognizing thls as
distinct. All of my specimens are males and resemble CardE's figures of male ferrugirrosa
however, they run a bit larger: length of forewing 13.5 - 14.5 mm, expanse ca. 27.5 - 29.0
mni. My male aurantiaca run 10.5 - 1 1.5 mm in forewing length, ca. 2 0 - 23 nlm in expanse;
two females run 13 mm ih length of forewing, 26 mm in expanse. These measurements, too,
are a little longer than given by Carde', but are rather in accord with Forbes. H. ferruginosa is
frequent at light and apparently flies somewhat earlier than aurantiaca.
44. Holomelina lamae Freem. [ Eubaphe lamae]. Cheboygan: July 15.1 am referring here a
single female taken in 1950 ca. 10:'O a.m. in Mud Lake Bog, Inverness Tp. It resembles
Carde's figure of P lamae, but as with our other species it is a bit larger. The forewing is 11.5
mm, the expanse 24mm.It appears much like fig. 7 of Ferguson (1 953). The bog habitat,
slightly smaller size (compared with aurantiaca), and yellow-orange ground color of the
hindwings all suggest lamae.

Holomelina opella nigricans Reak.Not yet foundas far north in Michigan as the Douglas
Lake region. The Oceana County listing in Moore (1955) is presumably based on my
specimen taken July 20, 1944, near the west end of Stony Lake.
45. Pyrrharctia isabella J.E. Smith [Is&isabella]. Emmet, Cheboygan: June 2 0 -July 21
46. Phragmatobia fuliginosa rubricosa Harr. Cheboygan: July 17 - August 29. Apparently
not at all common in the region.
47. Phragmatobia assimilans Wlk. Emmet, Cheboygan: May 15 - June 5. These records are
cited in full by Donahue and Newman (1966); I have not taken the species myself.
48. Spilosonza latipennis Stretch [Diacrisia latipennis]. Cheboygan: July 8. A single
specimen, in UMMZ, taken at light at Burt Lake in 1940 by Max Peet. Quite possibly
overlooked in the field because of resemblance t o the next species, which is more frequent.
In S. latipennis the conspicuous hairs on the coxaeof the forelegs are pink, while in the
other three species they are 9ellow-orange.
49. Spilosoma virgitlica Fabr. [Diacrisia virginica]. Emmet, Cheboygan: June 2 4 - July 24.
The frenulum-hook is dark-scaled in this species.
50. Spiloso~nacongrua Wlk. [Estigmene congrua] . Emmet, Cheboygan: June 12 -July 2. My
only specimen, a male, was taken June 12, 1946, at light at Mackinaw City. Max Peet took a
female June 24, 1936, and a male July 2, 1937, both at light at Burt Lake and now in
UMMZ. Differs from the preceding species in the white frenulum-hook, in having the hairs
of the abdomen entirely white, with no yellow or black, and often in having a pattern of
small dark spots o n the forewings above.
5 1. Spilosoma prima Sloss. [Estigmeneprima ] . Cheboygan: June 24. I took a single female
in good condition at light at the Biological Station in 1969. Not previously reported from
Michigan, although M.C. Nielsen informs me that he has taken the species, all males and
chiefly at UV light, in neighboring Otsego County (May 18 - J u n e 3) as well as in the Upper
Peninsula (Chippewa and Schoolcraft counties. May 21 - June 11). Differs from the
preceding species in having some yello~v,as well as black spots. on the abdomen above and
in having more dark spots on the hindwings.
52. Estigmene acrea Dm. Emmet. Cheboygan: June 16 - July 9. Evidently a very uncommon
moth in our area; I have seen five specimens.
53. Hypha~itriacunea Dru. Emmet, Cheboygan: June 24 - July 15. Our specimens are nearly
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or pure white except for the black antenna1 shaft. Moore (1955) also lists H. textor Harr.
from Cheboygan County, but I would refer all specimens t o H cunea.
54. Apantesis virgo L. Emmet, Cheboygan: July 12 - August 6
55. Apantesis parthenice L. Emmet, Cheboygan: August 5
of this genus.

-

20. Our most common species

56. Apanresis virguncula Kby. Cheboygan: June 30 -July 31
57. Apantesisarge Dru. Cheboygan: August 9. A single specimen, taken by a student in
1967 and now in the UMBS collection.
58. Apantesis phyllira Dru. Cheboygan: July 10 - August 13.
59. Apa~itesisrials Dru. Cheboygan: July 10. My only specimen was taken at light at the
Biological Station in 1950.

60. Arctia caja americana Harr. Emmet, Cheboygan: July 19 -August 18. Also Mackinac
County, August 8 . Unlike most moths, females seem more frequent than males. The MSU
collection includes a dwarfed male with expanse not quite 4.5 cm taken atpetoskey, August
18, 1917.
61. Hyphoraia parthenos Harr. [Parasenzia parthenos]. Emmet, Cheboygan: July 29 August. There is one specimen in the UMBS collection, taken July 29, 1924 (also reported
by Welch, 1915). One specimen from Douglas Lake in UMMZ was taken in August, 1928,
without further data. J.H. Newman has seen a specimen from Wilderness State Park, Emmet
County. 1 have a single specimen, taken in Luce County near the Upper Falls of the
Tahquamenon River July 23, 1968 (spotted by Stephen G. Weller). Moore (1955) lists this
rare species only from Chippewa, Cheboygan, and Iosco counties.
62. Utetheisa ornatrix bella L. [U. bellaJ . Emmet: A L I ~ L I18.
S ~My only specimen is a male
taken in 1944 about 10:OO a.m. flying over a field of milkweed and goldenrod near
McGulpin Point.

63. Haploa contigua Wlk. Cheboygan: July 10 -August 8
64. Haploa confusa Lyman, Emmet. Cheboygan: June 14 - August 8. An exceedingly
variable, confusing, and abundant species. Referred here are the specimens determined by
Moore as H. colona rrversa. Some specimens which key easily t o H. lecontei in Forbes are
also referred here. as are some whlch might resemble H. militaris, for all are the size of
confusa and too small for the other species.

LITHOSIIDAE

65. Cranlbidia pallida Pack. Emmet, Cheboygan: July 20 -August 15. Scarce in collections;
perhaps overlooked.
66. Crambidia casta Pack. Cheboygan: September 9. A single specimen in UMMZ was taken
at light at Douglas Lake in 1934; no other data.
67. Tigrioides bicolor Grote [Lexls bicolor].
Apparently quite scarce.

Emmet, Cheboygan: July 31

-

August 12.

68. Clemensia albata Pack. Chebopgsn: July 7 - 10. The only specimens I have seen from the
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region are two in UMRIZ, one from Douglas Lake (1932) and one from Burt Lake ( 1934).
My only specimens were taken in Oceana County. July 15 - 23, 1944.
69. fZvpoprepia m i n h t a Kby. Emmet, Cheboygan: June 14
commonest moths.
70. Hypoprepia ficcosa fibn. Emmet, Cheboygan: July 8
common moth at light.

-

-

August 15. One of our

August 8. Like the preceding, a

71. Lycomorpha p h o l ~ i s Dm. Cheboygan: July 4 - August 14. Generally considered a rare
moth in the state, this apparent mimic of the lycid beetle Calopteron terminala Say may be
expected each summer flying by day near the Biological Station library, especially in early
August.

CTENUCHIDAE
(This family

IS

also known as Syntomidae. Amatidae, and Euchromiidae.)

72. Cisseps j~ilvicollis Hbn. [Scepsis fulvicollis] . Emmet, Cheboygan: June 27 -August 23.
Comes to light, and also taken by day, including visits af hedge-nettle (Stachys pal~istris)and
white sweet-clover (Melilotus alba).
73. Ctenucha virgirzica Charp.
and as a diurnal species.

Emmet, Cheboygan: June 20 - July 24. Found both at light
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TOWNEND GLOVER (1813 - 83) AND THE FIRST
ENTOMOLOGICAL LIGHT TRAP
Ronald S terne Wilkinson
The Library, Michigan State University, East Lansing, Michigan 48823

I. Townend Glover
Townend Glover, first U.S. Department of Agriculture entomologist and unacknowledged
inventor of the first successful light trap for insects, was one of thc more interesting
entomological investigators in mid-nineteznth century America. Modern historians who have
written brief notices of Glover have gained most of their information from a very rare
Government pamphlet by his friend and assistant Charles Dodge (1858), who unfortunately
does not mention the matter of thc light tray a t all. The present account, assembled from
various nineteenth century sources, briefly summarizes Glover's career and presents evidence
for his invention of the portenLous "American Moth Trap."

Townend Glover, from the frontispiece in Dodge (1888).

Glover was born 01170 February 18 13 at Rio de Janeiro, where his English parents were
building a comfortable fortune at trade. Henry Glover lost his wife Mary only six wccks
after the birth of their son, and was forced t o scnd young Townend to the care of relatives
in Ecgland. The boy showed an early aptitude for drawing, and soon developed a love of
natural history. A patrimony inherited in 1834 made him financially independent, and after
two years spent o n the Collti~lentin the study of German and painting, Glover decided t o
visit the United States. He sailed in June 1836 and toured the Eastern seaboard before
deciding to establish himself a t New Rochelle, New York. In September 1840 he married
Sarah Byrnes of Fishkill-on-the-Hudson, and lived in that picturesque village afterwards as a
country gentleman, conducting research in pomology and writing for the Amer!cal?
Agric~lft~irisr.
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In June 1854 Glover accepted a position in the newly formed Bureau of Agriculture,
then part of the United States Patent Office. His duties were extensive, involving travel as
'special agent' as well as routine work in economic entomology. He visited Venezuela and
British Guiana in 1856-57 on a non-entomological mission to procure sugar cane plants for
the restocking of depleted Louisiana plantations. His pioneer Government appointment
enabled Glover to undertake really significant research on grape insects and cotton pests,
which has been summarized by Dodge (1888). His investigation into the problem of the
orange scale was conducted until 1858, but by this time he was quarreling constantly with
D. J. Browne, chief clerk of the Bureau. The conflict with Browne led t o Glover's
resignation from the Patent Office early in 1859.
While satirizing his enemy in a series of articles written for the Washington press, Glover
sought employment, finally securing the chair of natural sciences in the Maryland
Agricultural College. Here he began his vast Iltz@rations ofNorth American Entomology,
which would be privately published nineteen years later.
Glover had learned t o engrave long before his Government servicc. His attempts at
entomological illustration had been praised by the great Harvard naturalist 7.W. H a m s in
1852, and in 1854 o r 1855 Glover conceivcd a series of 'pocket plates' t o depict and help
identify economic insects. While with the Patent Office he executed a number of
illustrations of cotton and orange insects originally intended for separate publication. As
early as 1855 he experimented with the direct transfer process by which the scales of
Lepidoptera were removed with gummed paper t o give tolerable representations. but he
discarded this method as unsatisfactory. Not until the relative freedom enjoyed after his
resignation from the Patent Office was Glover able t o undertake the broader idea of the
Il[ustrations, which eventually numbered two hundred and seventy-three plates. He engav$
on copper between lectures and field trips at the College. according t o a trying schedule
which would later influence his health.
In April 1863 Glover was appointed United States Entomologist, the Department of
Agriculture having been estiablishtid in the previous year. He now applied himsslf t o a more
rigorous schedule, rising at five in the morning t o engrave his plates before beginning the
day's work a t thc Dcpartment. Upon leaving the office a t three in the afternoon, he worked
at theIllustrations until late at night.
Glover's research in economic entomology during his employnlent with the Department
of Agriculture was so varied that his yearly reports must be consulted for a proper appraisal
of his efforts; references t o his many Government pub5cations would be out of place in a
brief biographical sketch. One of his favorite projects was the development of a Department
museum, t o which he devoted a great amount of labor. Unfortunately the insect collection
was not well kept, for after Glover figured a specimen he had little regard for it. His assistant
Dodge describes him as extremely careless in mounting insects and preserving them from
pests, mould and verdigris. Yet the plates rcccivcd their deserved reward. Glover travelled t o
Europe in the summer of 1865 t o attend the Paris exhibition of insects and insect
productions, a t which a coloured set of his first hundred and thirty plates was given the
highest award, a gold medal from the Emperor Louis Napoleon.
I n 1871 Glover decided t o publish at least part of his Illustrations as a preliminary
example of the work in hand. musrrations ofNorth American Entomology. . . Orthoptera
appeared in 1872, with thirteen plates depicting over two hundred named species. The text
was deficient, and hardly represented Glover's extensive study of the order as revealed in his
minutely written notebooks. Two hundred and fifty copies were printed at a private press in
Washington, D.C., but only fifty copies were bound and distributed gratis. The remainder
seems t o have been sold for waste paper, in keeping with Glover's characteristic disregard for
furthering his own reputation.
The work on the Orthoptera was followed in 1874 by the first of three curious extracts
froni Glover's manuscript journal of species hahits. Manuscript Notes from m y Journalor
illustrations of Insects, Native and Foreign Diptera was printed in direct lithographic
transfer from Glover's journal by his friend James Gedney. The volume was illustrated by
twelve plates depicting various stages of over three hundred species. Only forty-five copies
were printed, and these were distributed free according t o Glover's habit.
During the 1870s Glover's habits became more eccentric and solitary than before. IIis
'official' publications were numerous. The second in the series of AlantlscriptNotes,
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covering the Heteroptera, appeared in an edition of fifty-three copies in 1876. There were
ten plates, of which nine were coloured. An index t o economic insects mentioned in
agricultural reports was published as the third volume of Manuscript Notes in 1877.
The complete Illustrations of North American Entonzology, one of the rarest of all
entomological books, was finally published in 1878. The work included plates of insects
then within the Coleoptera, Orthoptera, Neuroptera, Hytnenoptera, Lepidoptera,
Homoptera and Diptera. There were also twenty-two plates of cotton insects, making two
hundred and seventy-three plates in all. Only twelve copies were printed, and ten were
distributed t o institutions, five in the United States and five in Europe. Glover kept two
copies, which were sold with his library after his death.
Although Glover's nzagnurn opus was praised by such influential scientists as Louis
Agassiz, comparatively few entomologists have ever seen a copy. Undeniably the plates
cannot compare with the best attempts a t entomological illustration in the nineteenth
century. Some of the figures are quite inaccurate, but the value of the work lies in its brave
concept. No one before had attempted to illustrate such a large variety of American insects;
the Illustrations contain 6,179 figures of economic and other species. There was little text, a
deficiency which Glover might have remedied had his health remainedHe planned t o enlarge
the work and publish i t in quantity a t low cost, but serious illness intervened in 1878. He
was obliged t o retire from the Department of Agriculture, and was replaced in June by the
better-known Charles Valentine Riley.
Glover died on 7 September 1883 after a long period of ill health. Six months earlier the
U.S. Govemme~lthad paid him $7,500 for the original copper plates t o the Illustrations, on
which he worked for nineteen years. His name is preserved in its attachment by authors t o a
number of insects. His friend and contemporary Herman Strecker (1877) described him as
"the most hard-working, overworked. indefatigable entomologist in all America, Prof.
Townend Glover, the extent of whose labors in economic entomology are yet t o be
estimated at their true value." Another of Glover's labors is yet t o be estimated -- his
invention of the first light trap for insects.
11. The "American Moth Trap"
Movable lights (lanterns) were used by the English entomologist James Petiver t o attract
moths as early as 1695 (Wilkinson, 1966a). This method was continued in the eighteenth
century. Kirby and Spence (1815-26), widely read in England and America, popularized the
idea of placing a lamp inside a window to use an entire room as a 'trap' of sorts. Edward
Doubleday (1837) collected Lepidoptera very successfully in America using a lighted
barroom with open windows. Yet not until the 1860s did the idea of a portable
self-contained light trap evolve. The "American Moth Trap", which spawned a host of
devices culminating in the modern traps used with such success today, was first described in
1866 by the Englishman H. G. Knaggs, one of the editors of the entomologist^ Monthly
Magazine.
When Townend Glover travelled t o Europe in the summer of 1865 t o attend the Paris
exhibition, he also visited London (Glover, 1866). Knaggs explained in his paper that he had
been introduced t o "Mr. Glover of Washington, U.S., then on a visit t o this country
[England] ." Although not identified as Townend, this was certainly he. Knaggs obtained
"many novel and valuable hints on collecting" from Glover, but the thing that impressed
him most was Glover's account of his "marvellous moth trap", an apparatus which in the
inventor's words would "catch moths all night without any trouble t o the owner" (Knaggs,
1866).
The trap was in the form of a box fitted with a kerosene lamp, panes of glass and a
sliding drawer. Knaggs' cross-section of the trap and schematic diagram. along with his
explanation of its construction, are shown as Fig. I. To operate the trap, the glass slide 0
was removed and the lamp was lighted. An insect flying toward the lamp was diverted by
the converging glass panes until it entered the aperture ZS. Once inside the trap it eventually
found its way t o the drawer. To examine the contents of the trap. the glass slide 0 was
replaced and the drawer was withdrawn. Perhaps through Glover's advice, Knaggs suggested
two sizes for the trap; a portable travelling one of about a cubic foot with a tripod, t o p
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A B C D ia a box, haring a p ~ r t i t i o nI B fur lam11 I< t u rest on, behind the latror
Loing 3. strllng rcflcctor L. Tho box 11B C D is open nt A E, also a t FI G (for
lamp chirnncy to psss through), and a t P C Ibr tho drzwcr &I.
M is n ci~.aworfittcd aboro with n $ass siidu 0 running i n z g r o o i e ; mxi a Vcnctisn
blind-lilic nppsrztus P P (thc lntllil of which arc kcpt in position by the side
strips inilionted by thr rlottcd linrs Q Q), dropping loosely on to the siilc-rests
R li. It is also fitted wit,h i~srnxll dralrer N, tlir Ir~ttcrheinc filled with layers
of flannel for the reception of chlo~~oforni,
anrl stopped by the block Y.
A (Z) I is n quadrilatornl shect of glass, of thc width of tho box, fixcd a t tho angle
nhown in tho fignre.
F: 9 is another picoe of glnes of the shape of a triangle with the apex c u t off.
11 E S Z (~.epresvr~ted
by thc lincs A B,E S and dottcd lines A E, Z S) are t ~ v oor1tc.r
bits of glasa nhaped likr E S-the f < ~ upieces
r
A I, A E S Z, F: S, m d B B S Z

(No. 2) beiugarrangcd and fixcd
(&a showllin accevsury porspcctire figure) in euch a manner
that, viewed from the point V,
they form a hollow four-sided
pyramid, tho apes of which is
wanting, as shown a t Z S in
both figures.'
T, V, nud X are arrow8 indicating the direction a n iriscct

E flying towards tho larnp X must
unavoidably t.&e.
N.B.-Bcsidca
cha nbovo,
i t is reeommeuded that the pmts
of the si<lesof the bus corresponding with the triangles A E 1 sliauld bo linccl
with glass; and a dnplicnte drawer, fitted up in avory way oxactlp like the
drarvcr M, should bc prepared i n readiness far use.

Fig. 1, Glover's moth trap, from Knaggs (1866).

handle and leather o r cloth cover, for "working the rides of woods and other outdoor
situations", and a second "adapted t o fit the space left by the opened sash of a window".
He noted that Lepidoptera would be the most fi-equent visitors t o the trap. although other
orders including the Coleoptera could be taken.
A great deal of thought was expended by Glover on his rather complicated trap, and
undoubtedly prototypes had been constructed. American sources are silent about
development of the design. I t would be stretching the historical evidence (or lack of it) t o
suggest that the first USDA entomologist may have envisioned the trap t o sample economic
insects according t o the same concept used by USDA scientists who are now working with
the descendants of Glover's trap. I n fact, nothing in the American literature indicates that
Glover did anything further with the device himself.
When Knaggs published the first edition of his enormously popular Lepidopterist's
&idp in 1869, Ile included a reference t o his account of 1866, and anticipated the way in
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which Glover's intricate trap would eventually be simplified, although Knaggs applied his
principle to an entire room; "I may say that on the same principle [Glover's] a room may
be readily fitted up . . . t o the open space formed by raising the lower sash of a window, fit
two glass frames (single pieces of glass if possible), slanting back into the room, and forming
with one another an angle of 30°0r so, that is, they would form that angle, but that they are
t o be kept about an inch and a half apart at their room end" (Knaggs, 1869). Knaggs' long
aperture was a decided improvement upon Glover's four-sided funnel.
Despite Knaggs' hint, the first portable light traps actually t o be constructed for sale
seem t o have been made according to Glover's specifications. Advertisements show that T.
Cooke, the well-known dealer of naturalists' supplies in New Oxford Street, London, was
selling the Glover trap in two sizes as early as 1869. These were purchased by a number of
collectors, for by the spring of 1870 a lively discussion was taking place in the pages of
Edward Newman's London journal The E r ~ t o m o l o ~ i sabout
t
the merits of the "American
Moth Trap".
One correspondent reported it a "complete failure". He had bought one from Cooke
and had used it on favorable nights "without the slightest result" (Livingston, 1870).
Another tried the trap "witllout the slightest success", but did not consider that the trap
was at fault, and meant t o try it under more favorable circumstances (Birchall, 1870). A
third stated that "a more useless article has never been manufactured". He had tried it in
numerous positions and numerous localities, but had taken few specimens; the apparatus
was "so cumbersome that it requires two able-bodied workmen at least t o carry it any
distance, and the amount of oil it consumes is positively fabulous, and, I need hardly say.
quite incommensurate with the value of the insects it obtains, even at the dearest dealers . . .
I may mention that while these lumbering paraphernalia were looming in an adjacent
coppice. I often succeeded in attracting many moths at a window of the house by the aid of
an ordinary candle" (Bourne. 1870).
Bourne's tongue-in-cheek a t t i t ~ ~ dwas
e more humorous than most opinions of the
"American Moth Trap", which was the target of every barb that could be designed by the
characteristically querulous Victorian entomological fraternity. The trap caused a stir only
in England, and the rather one-sided controversy did not spread t o the American journals.
Despite the many condemnations, Cooke continued to sell the Glover design, and Knaggs
added an extended description and a figure of the trap t o the second edition of his
Lepidopterist's GuideJ1871).
The fact that the trap was a new technique may have discouraged some traditional
entomologists from giving it a fair trial, but there seems to have been an actual fault in the
design, due to the angle at which the glass panes were placed. Several correspondents to The
Errtornologist called attention to this. Gregson (1 870) noted that "however large the light
within it might be, the rays therefrom were effectually locked inside by the angles of the
glass in front being so near the angle of the light-rays; hence little light could be distributed,
except from the small aperture by which the moths were expected t o enter the trap."
Gregson also advocated a simplification; if owners would "destroy the inverted glass front,
and have a flat front glass put in rather over half-way up, and above this two or three strips
of glass about an inch and a half wide, overlapping like an open Venetian blind," an
improvement would be made. Gregson also advocated removing the drawer and replacing it
with a handful of hay. grass or fern in which the moths could hide themselves.
In the 1880s another fault of the Glover trap was pointed out, that due t o the design it
was as easy for moths t o escape as it was for them to enter the trap originally (Hall, 1886).
This shortcoming was first remedied by Sabine (1886). In this decade collectors were still
purchasing the American Moth Trap ready-made, or constructing it from the plans in
Knaggs' ever-popular Lepidopterist's Guide (Samuels, 1886) and other sources ( I n g , 1886).
At least one positive feature of the manufactur~dtraps was that they were constructed of
metal instead of wood, and warping was prevented (Cooke, 1890).
One reason that the box-trap retained a certain degree of popularity and led
entomologists t o further experimentation was the realization that other factors than the
design had caused a poor initial success. Those who had tried the increasingly popular
method of "sugaring" for moths had found that such factors as humidity. temperature,
(Wilkinson,
moonlight and wind were very important in choosing nights for collecti~~g
1966b), and these discoveries were adapted to light-trapping (Hall, 1886; Kimber, 1893; et
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alia). Such early commentators on the Glover trap as Bourne (1870) had noticed that other
artificial lights in the vicinity were a detrimental factor, and this was increasil~glyseen to be
a major cause for the failure of trapping attempts (Beloe, 1886). By the mid-1880s,
constructive co~nmunicationson light traps were frequent in The Entomologist.
More n~odificationswere eventually made t o the original Glover aeslgn, which changed
i t into the simplified slanted-pane box trap used widely by the end of the century. The
English "Christy trap" (Fig. 2) was simply the Knaggs (1869) adaptation of Glover's

Fig. 2. Christy's moth trap, cross-section, from Christy (1890). EF is a partition. in which is a glass window.
G. BK and CK are rectangular panes of glass. L,L are sliding panels for access t o the trap.
There is no drawer.

principle to a room, fitted by Christy (1890) t o a trap. Christy did away with Glover's
drawer and replaced the four-sided funnel by two panes of glass, thus substituting a long
aperture for Glover's tiny entrance, and greatly increasing the productivity of the trap. Yet
as late as 1892, traps on the original Glover design were still in use, for Christy (1892)
mentions them as still being sold.
Studd (1893) further modified the trap t o the familisr 'overhang' design (Fig. 3), more
effective in preventing insect escape. The Christy and Studd modifications were discussed by
Knaggs (1901) in the retitled third edition of his Guide. Knaggs noted that "the original
arrangement of the glasses [i.e. Glover's] has been greatly improved upon", and collectors
seem to have agreed, for the basic Studd modification of the Glover trap is well known to
most older lepidopterists today, although electric bulbs and. more recently, fluorescent
tubes (Wilkinson, 1969) have been substituted for the kerosene lamp used in the nineteenth
century. Even the latter has survived, for in his guide to young amateurs, Brown (1968)
includes a diagram of a portable Christy trap using a lantern as a light source.
Were the history continued, it would be seen that Townend Glover's original
self-contained design has led to all of our present light traps. The Robinson device and the
USDA omni-directional trap equally trace their ancestry t o Glover's invention, for each
successive step in the improvement of light traps was an improvement upon Glover's or~ginal
design and its descendants.
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Fig. 3. Studd's moth trap, cross-section, from Studd (1893). The partilion is similar t o Chrisly's, and the
drawer from Glover's design reappears in a simplified version. T is a sliding access panel.
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ES'TIMATING THE NUMBER OF EGGS PER EGG
MASS OF THE FOREST TENT CATERPILLAR, MALACOSOMA DlSSTRlA [LEPIDOPTERA: LASIOCAMPIDAE~
J. A. Witter and H. M. Kulman
Department of Entomology, Fisheries, and Wildlife
University of Minnesota
St. Paul. Minnesota 55 101
Calculation of the number of eggs per egg mass of the forest tent caterpillar, Malacosoma
disstria Hiibner, is required in survey and population studies. Eggs are usually laid in
cylindrical masses around twigs of trees. Hodson (1941) determined the number 01eggs i11
egg masses of the forest tent caterpillar by counting the number of eggs around the
circumference and multiplying by the number of rows. This technique is apparently reliable
for comparative counts, but because the eggs are frequently laid in oblique rather than
straight rows on the twig, counts of both length and circumference are subject to error. In
addition, adjacent rows are often offset t o form a honeycomb pattern which leads t o
inaccuracies in length and circumference counts. Because of these shortcomings, we
developed a quicker and more accurate method not subject t o the effects of oblique or
honeycomb egg patterns.
METHOD
Eighty egg masses of the forest tent caterpillar were chosen at random from 2,000 egg
masses and the foamy covering o f the egg mass (spumaline) was brushed off with a tooth
brush. Two variables, length and diameter, were measured with a caliper t o the nearest
. l m m . Two t o three additional measurements were made and averaged if either length or
diameter was somewhat irregular. The number of eggs per unit area was obtained by
counting the number of eggs enclosed in a square which was drawn on a piece of cellophane
and wrapped around the egg mass. Eggs on the line were alternately included or excluded. A
2 0 sq. mm. area (4.47 mm. on a side) was used because it gave a better estimate of the
number of eggs than unit areas of other sizes for the time invested.
N =.rr d I n , when
The total number of eggs per mass was calculated by using the for~nula,
N = number of eggs per mass, = diameter of egg mass, 1 = length of egg mass, and n =
number of eggs per sq. mm. To verify the above results, the total number of eggs per mass
was counted.
CONCLUSION
The mean and standard error of the mean for the number of eggs per mass for-M. disstria
was 186.84 $. 4.95 and 194.04 5.10, respectively, for the calculated and total counf
methods. A correlatiorl coefficient of 0.89 was calculated and the relationship between the
2 methods was significant at the 99% level.
Two counts of n were taken at random to determine how much variation was due t o this
variable. A correlation coefficient of 0.94 was obtained. The difference of the 2 correlation
coefficients when comparing 2 values of n t o one value was 0.05 (0.94 - 0.89). Since this
was only a minute increase in accuracy, $lY one sample of n is required for each egg mass.
The use of the formula to determine the number of eggs per mass of the forest tent
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TABLES 1A - 1G. Tables of number of eggs per egg mass of the forest tent caterpillar based on the length
and diameter of the egg mass for masses having 1.3 - 1.9 eggs per sq. mm.
NUMBER OF ICCS CIR SWARC I I I L L I I I E l E I .

l*.Sl

l+.bl

I* * ? I

15
88
92
96
LOO
103
LO1
111
115
118
I22
126
130
133
131
141
I45
I48
152
156
160
163
I61
111
115
I18
102
186
190
194
191
201
205
209
212
2Lb
220
224
221

86
90
94
98
LO2
106
LO9
113
111
121
I25
129
132
136
140
144
148
152
I55
I59
163
167
111
n 5
119
I82
186
19U
194
I98
202
205
209
21)
211
221
225
228
232

D l A M t l t R l1I1II
l+.Ol (+.9l
15.01 15.11

L.3

15.21

15.31

15.41

15.51

96
LOO

91
LO2

99
LO4

101
LO6

113
117
I21
I25
I30
I34
I38
1+2
I41
151
I55
159
164
160
112
I16
181
185
189
193
I98
202
206
210
214
219
223
221
231
216
240
264
248
253
251

115
119
123
128
132
136
141
1+5
149
154
I58
162
161
Ill
115
180
I84
188
I93
191
201
206
210
216
219
223
221
232
236
2'0
265
249
253
250
262

Ill

119
126
128
I33
131
I62
166
150
155
159
166
I68
113
Ill
182
I86
191
195
200
204
209
213
218
222
221
231
23b
240
245
249
256
258
263
261
212

LEffilH
IMMI

I
(4.1I
I 4-91
I
5
15-31
I 5-51
15.71
45-91
16-11
b
b
16.1)
16-91
17.11
17-31
11-51
I
11.91
18-11
18-31
10.5)
18-11
18.91
19.11
19-11
I 9.51
19.1)
19-91
lLO.Ll
110.31
110.51
110.7l
(10.91
111.11
111.31
I11.51

lll.lI
llL.91
112.11

13
06
90
94
91
101
LO5
LO8
112
Llb
119
123
127
130
I34
138
142
L*5
LIP
153
156
160
161
161

Ill
115
I18
I82
I86
189
193
197
200
204
208
211
215
219
222

88
92
96
ID0
104
108
112
116
I20
124
I27
131
135
139
143
I61
151
I55
159
I63
161
Ill
I16
178
r82
186
190
I94
198
202
206
210
214
218
222
225
229
233
237

90
94
98
102
lob
110
114
I18
122
126
130
131
I38
I42
I46
150
I54
158
I62
16b
110
174
118
lei
186
I90
196
I98
202
2Ob
210
216
218
222
226
230
234
238
242

92
96

94
98

LO8
112
I16
$20
125
129
133
131
141
145
I49
153
I51
161
165
169
114
LIE
182
186
190
194
I98
202
206
210
216
118
223
227
131
235
239
263
261

110
115
119
I23
I21
131
135
110
I44
I48
152
I56
160
165
169
113

Ill
I81
I85
LPU

196
198
202
206
210
215
219
223
221
a31
235
240
244
248
252

:

116
121
I26
I31
I36
162
141
152
151
162
161
172
I10
183
100
193
190
203
ZOO
214
219
224
229
2 34
2 39
244
250
255
260
265
210
215
zoo
286
29 1
29b
301
30b
311
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121
126
130
135
139
113
118
152
151
161
I65
I10
116
119
I83
I81
192
196
201
205
210
214
218
223
221
232
236
240
265
249
2%
250
262
261
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TABLE 18

NUMBER OF EGGS PER SQUARE MlLLIMEfER(5.51

15.61

15.11

OIAMElER ( * M I
15.81 14.91
1 5 - 0 1 15.11

15.21

LENGTH
IMM1
95
99
LO3
108
I12
116
120
125
129
133
131
141
14b
150
154
158
163
l b l

91
LO1
I06
110
114
119
123
121
131
136
140
144
149
153
151
162
166
110

LENGTH
I*M)
I 4.51
1 4.71

113
169
I75
119
184

lbb
172
171
182
I81

1.4
15.31

15.41

15.51

--

LO3
101
1I 2
111
121
126
130
135
140
144
149
153
158
162
lbl
112
116
181
LR5
190
196
199
204
208
213
211
222
2Zb
231
236
240
245
249
254
258
2b3
268
2 12
217

121
I26
131
131
142
148
153
I58
lb4
169
114
180
185
190
196

123
12a
134
139
145
150
155
I61
lbb
172
111
183
188
194
199

Ill
Ill
183
189
194
200
20 6
212
210
224
229
235
241

