Genetic variability of Gray Silverfish Ctenolepisma longicaudata and
Ghost Silverfish C. calva in infested collections worldwide (GEVAFISH)

Bill Landsberger
Rathgen Research Laboratory - Staatliche Museen zu Berlin

Thomas von Rintelen
Museum fur Naturkunde Berlin - Leibniz Institute for Evolution and
Biodiversity Science

Rathgen-Forschungslabor
NATURKUNDE Staatliche Museen zu Berlin
BERLIN

The aim of this contribution is to provide information on a current joint research project of the Rathgen Research
Laboratory, National Museums in Berlin and the Natural History Museum Berlin, to investigate how the Gray
Silverfish Ctenolepisma longicaudata and the Ghost Silverfish Ctenolepisma calva are spread and where the

natural areas of distribution are. For this purpose, samples from many different sites are to be analyzed regarding
their genetic variability.



Gray Silverfish Ctenolepisma longicaudata
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Of about 500 species in the Order Zygentoma worldwide, almost not more than four can cause a serious threat to
museum collections, the Common Silverfish Lepisma saccharina, the Gray Silverfish Ctenolepisma longicaudata,
the Four-lined Silverfish Ctenolepisma lineata
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Ghost Silverfish Ctenolepisma calva
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and the Ghost Silverfish Ctenolepisma calva. Now, however, the Gray Silverfish seems to be the most important
and invasive. At temperate climates in the middle latitudes, the Gray Silverfish is cosmopolitan and synanthropic,
dependent on indoor conditions. Its natural origin and habitats are still unknown.
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Records (n = 10) of Gray Silverfish
Ctenolepisma longicaudata until 2011

https://www.inaturalist.org/observations?taxon_id=183202
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The internet data collection inaturalist.org has just 10 entries of observations of Gray Silverfish until 2011.




Recent records (n = 2371) of Gray Silverfish
Ctenolepisma longicaudata
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So far, there are currently already 2371 records, which probably does not only reflect a strong increase in
distribution but a much greater awareness and better attention to Gray Silverfish.




THE SILVERFISH A8 A PEST OF THE
HOUSEHOLD

By 1. A, Back, Prinetpal Entomalogist, in Charge, Division of Stored-Product
Insects, Bureaw of Entomology

HE SILVERFISH (Lepisma saccharina 1) is that glixtening,

silyer or pearl-gray insect with three long tail-like append-
ages (fig. 1) that 1s often seen when books, ])si)el’s, clothing, or
similar articles are suddenly moved. From the dark recesses thus
exposed to light the silverfish glides
quickly out of sight, often thwarting [ p
all attempts to catch it. In fact, AN o
this insect is an adept at dodging, =
and when actually in contact with
with the fingers, the slick, shiny body Wi 77
ensily slips from the grasp. Be- [
cause of its glistening body, its quick,
gliding movements, and its ability
to appear and as quickly and mys-
teriously disappear, it has received
a number of opuiar names, among
which are silverfish, slicker, silver
louse, silver witch, sugarfish, wood- |-
fish, Puper moth, and bristle-tail. It el
is well-nigh cosmopolitan in its distri-
bution.

ere are a_number of different
kinds of silverfish, perhaps the most 1
common, aside from the subject of }
this bulletin, being the fire brat (Zher- L~ |
mobia domestica (Pack.)). This is a  ¥iuvks 1—Adult siiverfish, about two
heat-loving species that is to be found {3 pof fourth tmes natural size. i
in greatest numbers about fireplaces
and bake ovens and may be distinguished from the common silverfish
by the dusky markings on its back. '
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Gray Silverfish has probably been widespread for much longer but has often been overlooked or confused. For
example, a publication of the U. S. Department of Agriculture in 1931 on the Common Silverfish Lepisma
saccharina shows a Gray Silverfish in the illustration to the text.
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The Distribution of Crenolepisma
urbana Slabaugh and Certain
Other Lepismatidae

Hanvey L. Sweerman, Massachusetts State College,
Amberst

and
Wauren M. Kuuass, North Carolina State College,
Raleigh

The gray silverfish, Clanol?uu a wurbana, was
described by Slabaugh (1940) from specimens col-
lected in buildings in‘l}rhnn, Hlinois. Mallis (1941),
under the name of C. wrbani Slabaugh, discussed the
species as & household pest in southern Californis.
Unfortunately Mallis mispelled the specific name in
his paper.

Tg: gray silverfish was found widespread and
common in Raleigh, North Carolina by the junior
author in 1942. Dr. C. S, Brimley of the North
Carolina Department of Agriculture in Raleigh
loaned their collection of Thysanura from which t
senior author has identified specimens collected in
Raleigh in 1022, 1026, 1927, and 1987 as C. urbana.
Mrs. R. E. Stone (Slabaugh) bas just found the
species in Columbin, Missouri (Correspondence,
November 1048). The senjor author collected n singlo
specimen in Houma, La,, in 1930,

These records of isma wrbana from the
Const, Midwest, and from the eastern, western and
southern constal states from 1022 to date s
that this fourth household pest thysanuran is wide-
spread in this country, at least in regions where long,
warm summers prevail.

Vol. 87, No. 8

The Introduction and Establishment
of Habrolepis rouxi in California

Sraxiey E. Fraxoens
University of California Citrus Experiment
Station, Riverside

The Iste W, K. Roux, when chief entomologist of
the Letaba Fstate, Zebediela, Transvaal, Union of
South Africa, sent in June 1085 a small lot of reared
parssitic insects to the University of Californin
Citrus  Experiment Station for identification.
Among them were imens reared from red seale,
Aonidiella aurantii (Mask ). These specimens were

b ly described by Cowpere (1936) us
Habroleyis rouzi. The discovery that there existed in
South Africa o parasite of red scale resulted in the
University of California sending Harold Compere to
Africa to collect and rear specimens for shipment to
the Citrus Experiment Station. On the recommen-
dation of Harry S. Smith, in charge of the Division
of Beneficial Insect Investigations, the trip was
financed in part by the unused portion of a fund
provided by the citrus ?mwcn of California for ex-
ploring South America for red scale parasites.

Compere arrived in Cape Town in the fall of 1986,
During February, March and April, 1097, he sent
15 shipments of parssitized red scale to California,
Most of the shipments were en route from $ to 4
weeks. Live moterial was obtained from only 6 of
these shipments. The shipments for the most part
consisted of gourds and squashes infested with
parasitized red seale in all stages of development.

J. Eco. Ent. 37(5) (1944)
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1944 it was published in the Journal of Economic Entomology that Ctenolepisma urbana (urbana not because of
urban conditions of occurrence, but after a sample from the city of Urbana, lllinois) appears as a household pest
in southern California, in Columbia, Missouri and as early as 1922 in Raleigh, North Carolina. Later research
showed that Ctenolepisma urbana is synonymous with Ctenolepisma longicaudata.
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A 50 pages publication in 1940 describes Ctenolepisma longicaudata as widely distributed in Australia.




Species discrimination and identification

y

unknown
organism

%ﬁmn

NATURKUNDE
BERLIN

How does DNA Barcoding work ?
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DNA barcoding is a well established technique for identifying species. Sample material is extracted and a target
gene (mostly COI) amplified in order to determine which species it belongs to after DNA sequencing and

comparison with a barcode database.




Intraspecific variation and
phylogeographic analysis
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http://www.cell.com/trends/genetics/fulltext/S0168-9525(07)00036-4
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However, it is rather more demanding to characterize different, geographically separated, intraspecific
populations and to show phylogenetic relationships. Patterns of genetic differentiation in the mitochondrial
cytochrome c oxidase | (COI) gene as the standard metazoan DNA barcoding marker can be used to uncover
potential distribution routes of these pests and to obtain information on their likely geographical area(s) of origin,

which could help to identify natural biological control agents.
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After an initial call, more than 300 samples of Gray Silverfish and Ghost Silverfish from Europe and South Africa
have been compiled, but mainly from Germany. More samples from other regions are very welcome.
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http://sofiareboleira.weebly.com/blog/catalogue-of-the-type-material-in-the-
entomological-collection-of-the-natural-history-museum-of-denmark
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In a next project stage, specimens preserved in natural history collections are to be investigated worldwide. This is
going to be more challenging technically, but generally pinned insects seem to work reasonably well.
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