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ANTHRENUS MUSEORUM (COLEOPTERA:
DERMESTIDAE), AN EGG PREDATOR OF LYMANTRIA
DISPAR (LEPIDOPTERA: LYMANTRIIDAE)

IN CONNECTICUT AND A REVIEW OF DERMESTIDS
AS GYPSY MOTH EGG PREDATORS!

Paul W. Schaefer2, R. S. Beal, Jr.3

ABSTRACT: Larvae of Anthrenus museorum were collected in egg masses of Lymantria dispar in
Tolland Co.,Connecticut, in March 1982. Field evidence and subsequent laboratory rearing confirmed
predation on viable moth eggs. In Japan and South Korea, several new collection records and a
possible new species of Trogoderma from Japan are reported. The first recovery of Cryptorhopalum
ruficorne in Delaware is included. Dermestids in the role as predators on gypsy moth eggs worldwide
are compiled in a table and briefly reviewed. Any impact appears to be directly density dependent
and at high moth populations the impact may be significant. This form of egg predation has not
been thoroughly studied.

Dermestid beetles (Coleoptera: Dermestidae) are known principally as pests
of stored products, carpets, dried animal tissues (e.g. skins, furs, feathers, insect
collections), and a wide variety of other organic matter (Griswold 1941; Hinton
1945). A catalogue of the Dermestidae of the world, including distributions,
was compiled by Mroczkowski (1968).

The association of dermestid beetles with gypsy moth, Lymantria dispar
(L.) (Lepidoptera: Lymantriidae), eggs was recognized long ago (Forbush &
Fernald 1896; Burgess 1899) but the significance and impact of this association
remain elusive. There have been many anecdotal accounts of finding larval der-
mestids feeding in gypsy moth egg clusters but little has been done to clarify
the impact of this predation, with the possible exception of the study by
Nonveiller (1959). Usually larvae are found to have hollowed out a portion of
an egg mass. Few have determined to what extent this form of egg predation
has contributed to gypsy moth egg mortality. In the process of tunneling within
an egg mass, disruption of the protective setae covering the egg mass occurs. It
has been suggested that this is important since it enhances parasitism by egg
parasitoids, e.g., Qoencyrtus kuvanae (Howard) (Hymenoptera: Encyrtidae) and
Anastatus japonicus Ashm. (Hymenoptera: Eupelmidae), by making more eggs
in a cluster accessible to these parasitoids (Mason & Ticehurst 1984). Under
field conditions, Nonveiller (1959) concluded that dermestids had a significant
impact on gypsy moth egg survival under outbreak conditions, sometimes ac-
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counting for up to 50% mortality of viable eggs; many dermestids were also
found in old egg clusters where they were clearly feeding as necrophagans and
not predators. At lower population levels the impact is greatly diminished
(Nonveiller 1959). It appears that mortality of the gypsy moth egg stage due to
dermestid predation is directly density dependent; this has yet to be experimen-
tally confirmed.

FIELD COLLECTION

North America: The senior author collected a number of dermestid larvae
in egg masses of gypsy moth at Willington, Tolland Co., Connecticut, on March
16, 1982. Egg masses with dermestid larvae were found under the eaves and
roof overhang on a building adjacent to gypsy moth infested forests. At least
one predatory larva was found in a gypsy moth egg mass on a Quercus rubra L.
trunk adjacent to the building. As egg masses were scraped off the building,
tunneling and apparent destruction of viable eggs were evident. Collected der-
mestid larvae were returned to the laboratory and allowed to complete develop-
ment in the presence of the remains of the field collected egg masses or on
laboratory reared eggs. In total, 14 adult dermestids were reared from the
Willington material.

These adults, subsequently identified as Anthrenus museorum (L.)* (Cole-
optera: Dermestidae), were introduced into pint paper cartons and provided
with laboratory reared gypsy moth egg masses. During exposure to fresh gypsy
moth egg masses, viable eggs were deposited; subsequently a new generation
of dermestids was reared exclusively on gypsy moth eggs. Development of the
laboratory reared generation occurred at ambient laboratory room temperatures
(ca. 18-26° C.) and emergence of the adults occurred in March, 1983. Thus
partial development of the parental generation and complete development of
the progeny occurred within one year. This record of A. museorum as a predator
on viable gypsy moth eggs in Connecticut is the first North American record. It
is also the first confirmed occurrence of the species in Connecticut, previous
authors often mistaking A. castaneae Melsheimer for this species.

Gypsy moth egg masses collected in Newark, Delaware, on April 4, 1983,
were isolated in pint paper cartons. The following month, three adults of the
dermestid Cryptorhopalum ruficorne LeConte emerged, a first record of this
association in Delaware, although C. ruficorne was reported as a predator of
gypsy moth eggs in nearby states (Mason & Ticehurst 1984; Beal 1985).

Japan and South Korea: During the collection of gypsy moth egg masses
in our previously reported study (1975-78) of egg parasitism (Schaefer et al.
1988), a collection of dermestids was obtained concurrently. Dermestid larvae
were isolated and reared on available field collected gypsy moth eggs. Emerg-
ing adults were killed, pinned and labeled. Although some of those records

4 First identified in 1983 by J. M. Kingsolver, USDA, SEL, Beltsville, MD (now retired).
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were published previously (Schaefer, 1980; 1981), all of our dermestid records
are included in Table 1.

Deposition of Specimens: A synoptic collection of available dermestid mate-
rial is deposited in the U. S. National Museum, Wash. D.C., The Carnegie
Museum, Pittsburgh, Penna., and in the Gillette Entomological Museum at Colo-
rado State University.

BRIEF REVIEW OF DERMESTIDS
AS GYPSY MOTH EGG PREDATORS

In North America, there are relatively few references to the presence of
Dermestidae in gypsy moth egg masses (Table 1). Burgess (1899) reported
finding A. verbasci (L.) larvae feeding on gypsy moth egg masses in Massachu-
setts in October, and that adults appeared the following May. Hoebeke et al.
(1985) illustrated and provided a key to identify eastern North American spe-
cies of Anthrenus, including both A. verbasci and A. museorum, and Griswold
(1941) studied the biology of A. verbasci in detail. Campbell (1967) stated that
unidentified dermestid larvae were occasionally seen preying on gypsy moth
eggs in northeastern New York. In central Pennsylvania, Brown and Cameron
(1982) listed larvae of Dermestes lardarius L. as a predator associated with
gypsy moth eggs. Also in Pennsylvania and in West Virginia, larvae of C.
ruficorne were found attacking gypsy moth eggs (Mason & Ticehurst 1984)
and, as mentioned above, PW.S. confirmed C. ruficorne in this same role in
Delaware. All these North American records and all other known records world-
wide are included in Table 1, which is an updated version of the basic table of
predators first compiled by Brown and Cameron (1982).

In other areas of the world, especially in Eurasia, there are considerably
more records of dermestid associations with gypsy moth eggs. The most com-
mon genera are Anthrenus, Attagenus, Dermestes, Megatoma and Trogoderma.
Of apparent lesser frequency are species in the genera Globicornus, Ctesias,
and Zhantievus. Nonveiller (1959) found six new dermestid species feeding in
gypsy moth egg masses and of these, Megatoma pici was the most abundant.
Interestingly, Nonveiller found that larvae of M. pici were fairly mobile and
larvae would readily move between different egg masses. All of these dermes-
tid beetles appear highly opportunistic; no doubt any insect egg mass similar to
those produced by gypsy moths will be suitable for attack. For example, in
India, Lymantria obfuscata (L.), often referred to as the Indian gypsy moth, has
the same egg laying behavior. Its eggs are reportedly attacked by “Anthrenus
sp. prob. museorum”, and an Orphinus sp. (Dharmadhikari e al. 1985). Howard
(1897) and Burgess (1899) record dermestids also attacking eggs of white-
marked tussock moth, Orgyia leucostigma (J. E. Smith) (Lymantriidae), which
are deposited in a hardened foam-like material.
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Table 1: World list of Dermestidae reported as predators (or apparent predators) of gypsy moth
eggs, Lymantria dispar (L.) (Lepidoptera: Lymantriidae).

Species (Alphabetically listed) Location Reference/Collector/Year?
EUROPE AND ASIA
Anthrenus museorum (L.) Japan Schaefer 1980
South Korea Schaefer (1976)
Japan (Kyushu
& Honshu) Schaefer (1976)

verbasci (L.)

Attagenus unicolor unicolor Brahm (?)
(recorded as A. piceus Olivier)
unicolor japonicus Reitter

sp.

Ctesias serra F.
Dermestes ater De Geer

bicolor F.
erichsoni Ganglbauer

lardarius L.

undulatus Brahm

sp.
spp.

European SSR

Japan (Kyushu &

Honshu)
Japan
Ukraine
Russia

Japan (Kyushu)
Japan

Europe
Yugoslavia
Europe
Azerbaijan
Ukraine
Yugoslavia
Bulgaria

Romania
Russia

Ukraine

Russia Far East
France
Bulgaria

Italy
Azerbaijan
Europe
Russia

Ukraine
Italy (Sardinia)
Russia

Ukraine
Japan
Yugoslavia
Ukraine

Karnozhikii 1957

Schaefer (1976)
Schaefer 1980
Kotenko 1982
Nonveiller 1959

Schaefer (1976)

Schaefer 1980

Thompson & Simmonds 1964D
Nonveiller 1959

Forbush & Fernald 1896

Aliev et al. 1974

Kotenko 1982

Nonveiller 1959

Schedl 1936; Karnozhikii 1957;
Nonveiller 1959

Stefanov & Keremidchiev 1961b
Pirvescu 1978; Teodorescu 1980
Shapiro 1956; Vorontsov 1950
Nonveiller 1959

Kotenko 1982

Kolomiets 1987

Picard 1921; Nonveiller 1959
Schedl 1936; Karnozhikii 1957,
Nonveiller 1959;

Stefanov & Keremidchiev 1961
Prota 1966

Aliev et al. 1974

Burgess & Crossman 1929
Shapiro 1956; Vorontsov 1950
Nonveiller 1959

Kotenko 1982

Luciano & Prota 1983

Shapiro 1956; Vorontsov 1950;
Nonveiller 1959

Kotenko 1982

Schaefer 1980

Nonveiller 1959

Zelinskaya 1981
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Globicornus nigripes F. Yugoslavia
Megatoma conpersa Solskij Russia Far East
pici Kalik Yugoslavia
pubescens Zetterstedt Yugoslavia
undata L. Yugoslavia
Romania
Orphinus sp. Japan
Trogoderma sp. Ukraine
varium (Matsumura & Japan (Kyushu &
Yokoyama) Shikoku)
sp. possibly undescribed® Japan (Shikoku)
Unidentified Japan
AFRICA
Anthrenus verbasci (L.) Morocco
viadimiri Menier & Villemant Morocco
Dermestes lardarius L. No. Africa
Trogoderma versicolor Creitz Morocco
versicolor var.
meridionale Kraatz Morocco
Sp. Morocco
Zhantievus lymantriae Beal Morocco
NORTH AMERICA
Anthrenus museorum (L.) Connecticut
verbasci (L.) Massachusetts

Cryptorhopalum ruficorne LeConte

Dermestes lardarius L.

Trogoderma prob. ornatum (Say)
(listed as 7. tarsale Melsheimer)
Unidentified

Pennsylvania &
West Virginia

Delaware
North America
Pennsylvania
Massachusetts

New York

Nonveiller 1959
Kolomiets 1987
Nonveiller 1959b; 1976
Nonveiller 1959
Nonveiller 1959
Pirvescu 1978
Schaefer (1976)
Kotenko 1982
Schaefer (1976)

Schaefer (1976)
Howard 1910

DeLepiney 1930b
Menier & Villemant 1993

Thompson & Simmonds 1964
DeLepiney 19279, 1929, 1930D,

1933
Nonvieller 1959

Hérard & Fraval 1980
DeLepiney 1927b
Beal 1992

Schaefer (1982)4
Burgess 1899; Howard 1910

Mason & Ticehurst 1984;
Beal 1985

Schaefer (1983)¢

Griffiths 1976f

Brown & Cameron 1982

Howard 1910

Campbell 1967°

2 Years given in parentheses are years of specimen collection. Specimens collected by the senior
author in the 1970’s were identified by Sadanari Hisamatsu (1977) and/or by John M. Kingsolver
(1979). Years not in parentheses refer to date of publication; see Literature Cited.

b Cited in Griffiths 1976.
€ D. G. H. Halstead, in litt.

d Jdentified by J. M. Kingsolver (1983) and confirmed by R.S.B., Jr. (1995).
€ Identified by J. M. Kingsolver (1984), examined by R.S.B., Jr. (1985).

f Listed in Griffiths’ (1976) table but text does not substantiate a North American record associated
with egg masses, however a record coming from a pupal mass is recorded.
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We believe that, in time, many other associations will become known as
other species of opportunistic dermestids are found to take advantage of the
nutritional resources and protected niches represented by individual masses con-
taining hundreds of gypsy moth eggs. This will be especially true as the invad-
ing gypsy moth in North America moves into new geographical areas and comes
in contact with other dermestid species for the first time.

ACKNOWLEDGMENTS

We especially thank D. G. H. Halstead of Central Science Laboratory, Slough, Bucks, U.K.;
John M. Kingsolver, USDA, Systematic Entomology Lab., Beltsville, MD, and Sadanari Hisamatsu,
Ehime University, Matsuyama, Japan, for the identification of dermestids at various times. Thanks
also to Joseph M. Tropp for laboratory rearing the dermestids at Newark. Kevin W. Thorpe and
Jeffrey C. Miller and two anonymous reviewers offered valuable suggestions on this manuscript.

LITERATURE CITED

Aliev, A. A,, R. E. Effendi & A. M. Mamedov. 1974. (Little known insect enemies of the gypsy
moth) Zash. Rast. 5:36. (in Russian) (Rev. App. Entomol. (A) 64:6204).

Beal,R. S., Jr. 1985. A taxonomic revision of the Nearctic species of Cryptorhopalum (Dermestidae:
Coleoptera). Trans. Amer. Entomol. Soc. 111:171-221.

Beal, R. S., Jr. 1992. A new genus and species of Dermestidae (Coleoptera) from Morocco. Coleop.
Bull. 46:403-408.

Brown, M. W. & E. A. Cameron. 1982. Natural enemies of Lymantria dispar (Lep.: Lymantriidae)
eggs in central Pennsylvania, U.S.A., and a review of the world literature on natural enemies of
L. dispar eggs. Entomophaga 27:311-322.

Burgess, A. F. 1899. An egg-eating beetle. pp. 475-477, In Report on the work of exterminating the
gypsy moth by the state (Massachusetts) Board of Agriculture, January 1899. Publ. Doc. No. 4,
Gypsy moth appendix.

Burgess,A. F. & S. S. Crossman. 1929. Imported insect enemies of the gypsy moth and the brown-
tail moth. USDA Tech. Bull. 86, 148 pp.

Campbell, R. W. 1967. Analysis of numerical change in gypsy moth populations. For. Sci. Monogr.
15:1-33.

DeLepiney, J. 1927. Les insectes nuisibles du chéne liege dans la forét de la Momora (Maroc).
Ann. Epiphyt. 13:145-174. (Rev. Appl. Entomol. (A) 16:314).

DeLepiney, J. 1929. Les insectes nuisibles du chéne liege dans la forét de la Momora (Maroc),
deuxieme etude. Ann. Epiphyt. ( 14:313-321. (Rev. Appl. Entomol. (A) 18:85).

DeLepiney, J. 1930. Contribution a I’étude du complexe biologique de Lymantria dispar. Mem.
Soc. Sci. Nat. Maroc. 23:1-100. (Abst. in Rev. Appl. Entomol. (A) 18:569).

DeLepiney, J. 1933. Le role de la direction des eaux et foréts du Maroc et de I’ Institut Scientifique
Cherifien dans la lutte biologique entreprise contre Lymantria dispar a 1'aide de Schedius
kuwanai. Congr. intern. Entomol. Paris 1932 5:807-812. (Cited in Mason & Ticehurst 1984, not
seen by the authors).

Dharmadhikari, P. R., G. Ramaseshiah & P. D. Achan. 1985. Survey of Lymantria obfuscata
and its natural enemies in India. Entomophaga 30:399-408.

Forbush, E. H. & C. H. Fernald. 1896. The gypsy moth: Porthetria dispar (Linn.). Wright &
Potter Printing Co, Boston, 495 pp.

Griffiths, K. J. 1976. The parasites and predators of the gypsy moth: A review of the world literature
with special application to Canada. Canadian For. Ser., Dept. of the Environ., Sault Ste. Marie,
Ont., Report 0-X-243, 92 pp.



Vol. 107, No. 3, May & June, 1996 149

Griswold, G. H. 1941. Studies on the biology of four common carpet beetles. Part 1. The black
carpet beetle (Artagenus piceus Oliv.), the varied carpet beetle (Anthrenus verbasci L.), and the
furniture carpet beetle (Anthrenus vorax Waterh.). Cornell Univ., Agric. Exp. Stn. Memoir 240,
pp. 1-57.

Hérard, F. & A. Fraval. 1980. La répartition et les ennemis naturels de Lymantria dispar (L.)
(Lep.: Lymantriidae) au Maroc, 1973-1975. Acta Oecol. Appl. 1:35-48.

Hinton, H. E. 1945. A monograph of the beetles associated with stored products. Vol. 1. British
Museum, London. 443 pp.

Hoebeke, E. R., A. G. Wheeler, Jr. & R. S. Beal, Jr. 1985. Anthrenus pimpinellae F., a palearctic
dermestid established in eastern North America (Coleoptera: Dermestidae). J. New York Entomol.
Soc. 93:1216-1222.

Howard, L. O. 1897. A study in insect parasitism. U. S. Dept. Agric., Bureau Entomol. Tech. Ser.
5, 57 pp.

Howard, L. O. 1910. Technical results from the gypsy moth parasite laboratory. I. The parasites
reared or supposed to have been reared from the eggs of the gipsy moth. U. S. Dept. Agric.,
Tech. Ser. Bull. 19, 12 pp.

Karnozhikii, N. 1957. (Observations on the gypsy moth, Ocneria dispar L., outbreak during 1952-
1955 with reference to the possibility of biological control.) Trudove na zoologicheskiia institut
(Sofia) 4:1-102. (in Bulgarian). (Cited in Nonveiller 1959, not seen by the authors).

Kolomiets, N. G. 1987. (Insects — parasites and predators of the gypsy moth (Lymantria dispar L.
(Lepidoptera)) of the Asiatic part of the USSR). Izvestiya Sibirskogo Otdeleniya Akademii
Nauk SSSR, Biologicheskikh Nauk 6:83-89. (in Russian, Engl. summ.) (Rev. Appl. Entomol.
(A) 76:2046).

Kotenko, A. G. 1982. Hide beetles (Coleoptera: Dermestidae) — natural enemies of the gypsy moth
in the southern Ukraine. Vestnik Zoologii 1:41-45. (in Russian) (Biol. News & Info. 4:1769).

Luciano, P. & R. Prota. 1983. Planning Lymantria dispar L. control in Sardinia. In 10th Intern.
Congr. Plant Prot. 1983, Vol. 3. Proc. conference at Brighton, England, 20-25 Nov. 1983. Plant.
Prot. for Human Welfare, Croydon, UK; British Crop Prot. Council 1074 pp. (Rev. Appl. Ento-
mol. (A) 72:3255).

Mason, T. L. & M. Ticehurst. 1984. Predation of Cryptorhopalum ruficorne (Coleoptera:
Dermestidae) on egg masses of the gypsy moth, Lymantria dispar (Lepidoptera: Lymantriidae).
Can. Entomol. 116:1675-1677.

Menier, J. J. & C. Villemant. 1993. Description et biologie de Anthrenus (Peacockia n. s.gen.)
vlafimirin. sp., Predateur des pontes de Porthetria dispar (L.) au Maroc (Coleoptera: Dermistidae;
Lepidoptera: Lymantriidae). Revue Frangaise D’Entomologie 15:61-66. (with Engl. summ.)

Mroczkowski, M. 1968. Distribution of the Dermestidae (Coleoptera) of the world with a catalogue
of all known species. Annales Zoologici (Polska Akademia Nauk) 26:15-189.

Nonveiller, G. 1959. Predators of gypsy moth eggs found in Yugoslavia during the 1945-1950
gypsy moth plague. Zast. Bilja 10:15-35. (Transl. from French).

Nonveiller, G. 1976. Predators of gypsy moth eggs found in Yugoslavia during the 1945-1950
gypsy moth plague. Selected Articles from Plant Protection, 1950-1970. Belgrade, Yugoslavia,
Nolit Publ. House, pp. 451-475 (Technical Transl. no. 72-56059).

Picard, F. 1921. Le bombyx disparate ou spongieuse. Progrés Agricole et Viticole 79:160-165
(Cited in Nonveiller 1959, not seen by the authors).

Pirvescu, D. 1978. Développement des gradations de Lymantria dispar dans les peuplements de
robinier de I’inspectorat forestier Dolj. Zast. Bilja 29:151-154.

Prota, R. 1966. Contributi alla conoscenza dell’entomofauna della quercio da sughero (Quercus
suberL.). V. Osservazioni condotte in Sardegna su Qoencyrtus kuwanai (Howard) (Hymenoptera:
Encyrtidae) nuovo per la fauna Italiana. Stazione Sper. Sughero, Tempio Pausania. Memoria
17, 26 pp. (in Italian, Engl. summ.)

Schaefer, P. W. 1980. Natural enemies of gypsy moth (Lymantria dispar) in Japan and Korea,



150 ENTOMOLOGICAL NEWS

especially new and potentially useful species. 16th Int. Congr. Entomol. Kyoto, Japan. Abst.
9p2. p.:297.

Schaefer, P. W. 1981. Explorations in Japan and Korea by ARS Asian Parasite Laboratory, 1975-
1977. pp. 340-348. In Doane, C. C. & M. L. McManus (eds.), The Gypsy Moth: Research
Toward Integrated Pest Management. U.S. Dept. Agric. Tech. Bull. no. 1584, 757 pp.

Schaefer, PW., K. Kanamitsu & H.-L.Lee. 1988.Egg parasitism in Lymantria dispar (Lepidoptera:
Lymantria) in Japan and South Korea. Kontyu, Tokyo 56:430-444.

Schedl, K. 1936. Der Schwammspinner (Porthetria dispar L.) in Euroasien, Africa and Neuengland.
Monogr. zur. angew. Entomol. 12:1-242.

Shapiro, V. A, 1956. (Main parasites of the gypsy moth (Porthetria dispar L.) and prospects for
their use.) Zool. Zhurnal 35:251-265 (in Russian) (Cited in Nonveiller 1959, not seen by the
authors).

Stefanov, D. & M. Keremidchiev. 1961. The possibility of using some predators and parasitic
insects in the biological control of the gypsy moth (Lymantria dispar) in Bulgaria. Nauk. Trud.
Vis. Lesctekj. Inst. 9:157-168. (Rev. Appl. Entomol. (A) 53:170).

Teodorescu, I. 1980. (Beneficial insect fauna (predators) in the woods of northern Oltenia). Studii
si Cercetari de Biologie, Biologie Animala 32:3-6. (in Romanian, Engl. summ.).

Thompson, W. R. & F. J. Simmonds.1964. A catalogue of the parasites and predators of insect
pests. Section 3. Predator host catalogue. Imper. Agric. Bur., Commonw. Inst. Biol. Contr., 204
pp-

Vorontsov, A. 1. 1950. (Dermestid beetles as predators of the gypsy moth) Zool. Zhurnal 29:406-
416 (in Russian) (Cited in Nonveiller 1959, not seen by the authors).

Zelinskaya, L. M. 1981. (Factors causing mortality of eggs of the gypsy moth in forest plantations
in the south of the Ukrainian SSR.) pp. 52-54. In Aukshtikal’'nene, A. M. (ed.) Noveishie
dostizheniya lesnoi entomologii (po materialam USh s"ezda VEO, Vil’nyus 9-13 Oktyabraya
1979g.) (in Russian) (Rev. Appl. Entomol. (A) 72:4803.).



ImEE BHL

Biodiversity Heritage Library

Schaefer, Paul W. and Beal, Richard S. 1996. "Anthrenus Museorum
(Coleoptera: Dermestidae), An Egg Predator Of Lymantria Dispar
(Lepidoptera: Lymantriidae) In Connecticut And A Review Of Dermestids As
Gypsy Moth Egg Predators." Entomological news 107, 143-150.

View This Item Online: https://www.biodiversitylibrary.org/item/20638
Permalink: https://www.biodiversitylibrary.org/partpdf/31158

Holding Institution
Smithsonian Libraries and Archives

Sponsored by
Smithsonian

Copyright & Reuse

Copyright Status: In copyright. Digitized with the permission of the rights holder.
Rights Holder: American Entomological Society

License: http://creativecommons.org/licenses/by-nc-sa/3.0/

Rights: https://biodiversitylibrary.org/permissions

This document was created from content at the Biodiversity Heritage Library, the world's
largest open access digital library for biodiversity literature and archives. Visit BHL at
https://www.biodiversitylibrary.org.

This file was generated 22 September 2023 at 03:15 UTC


https://www.biodiversitylibrary.org/item/20638
https://www.biodiversitylibrary.org/partpdf/31158
http://creativecommons.org/licenses/by-nc-sa/3.0/
https://biodiversitylibrary.org/permissions
https://www.biodiversitylibrary.org

