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Abstract

In the framework of extensive studies of the millipede fauna of eastern Geré&aspecies are
recorded from this area. The distribution of selected species is illdsivitemaps and discussed in the
light of their total distribution.

Eastern Germany is clearly divided into two major regions: the Central @ésplands in the south
and the adjacent lowlands which extend to the Baltic Sea in the northalSspeies are, in part strictly,
restricted to the Central German Uplands and do not or hardly cross the 200 m coméwds tthe
lowlands. Thus, the species number increases by 44 % from north to south. Otheraspedstricted
to the lowlands.

In agreement with the Central European position of eastern Germany north of thind\lpsa can
be expected to be a postglacial dispersal pathway for species from teenwassd eastern glacial
refugia. A zoogeographical evaluation of the millipede species of eastern Geowiinyns this.
Approximately the same numbers of species have their main distribution ofettermv(18 %) and
eastern (19 %) part of the area. Forty-one % of the species reach their eagtecie€],svestern (9) or
northern (11) distribution limit in eastern Germany.

The postglacial distribution history of selected species is discussed,comdéteration of constancy,
hybridisation, and evolution of subspecies.
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1. Introduction

It is thought (Kime & Golovatch 2000) that only a few millipede species suhdueing
the last ice age in the area now occupied by eastern Germany, amchtisaedl of the species
found there today must have migrated to the area within the last 10 000 yearsalReéas
to the south-west and south-east of the Alps are believed to have beantriée fcem which
these species dispersed. As eastern Germany is situated about mitwesntieese glacial
refugia, about the same numbers of migrants from east and west might becexXpesites
these two groups, some southern European species might be expected to have: moighate
postglacially from the Alps over the Central German Uplands.
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Using many new records, we summarise here the millipede distribution pdittenaisin
eastern Germany and discuss the likely faunogenesis of European Diplopoda north of the
Alps.

2. Study area and sources of data

The distribution maps are based on 4490 records (species per location and time) of
millipedes from 1045 localities (Fig. 1) and cover the eastern German fetigesl. $-rom
south to north, these are Thuringia (TH), Saxony (SN), Saxony-Anhalt (ST), Brandenburg
including Berlin (BB) and Mecklenburg-Western Pomerania (MV). Thuringia is situated in
the centre of the Central German Uplands, whose mountains continue through the southern
parts of Saxony-Anhalt and Saxony as the Harz Mountains, the Ore Mountains and the
mountains of the Oberlausitzer Bergland. Brandenburg and Mecklenburg-Western Pomerania
are outside the Central German Uplands in the North German Lowland. The northern borde
of the Central German Uplands corresponds to the 200 m contour (Fig. 2) and is the most
important biogeographical boundary in eastern Germany (Liedtke & Marcinek 1995).

Fig. 1 Eastern Germany and study sites. Federal states in easterm@darfha Thuringia, SN =
Saxony, ST = Saxony-Anhalt, BB = Brandenburg/Berlin, MV = Mecklenburg-Western
Pomerania.
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Fig. 2 Species numbers in the different federal states of eastern Geirhan00 m contour

divides the area between the lowland (north) and the Central German Uplands (south).

Faunistic data were obtained from the literature (summarised in Hauseig&ander
2009) and from museum specimens. Most of the latter records are from the Senckenberg
Museum of Natural History Gorlitz, especially from the collections by W. Dunge
Voigtlander, H. Hauser, R. Ibisch, P. Schnitter and H. Richter. We wereablsao use
previously unpublished records of Otto Schubart from his collection in the NatuealcEci
Museum of Berlin; the new records are mainly from the federal state of BrandentrogiddRe
from the private collections of H. Reip and N. Lindner were also included.

3. Results

In the eastern German area 68 millipede species were recorded (Tab. 1)6®§feeies,
20 are very common over the whole area (Fr = 5), 16 are common but more concentrated in
particular states (Fr = 4), 11 are less common (Fr = 3), 12 are rare and 9 avergnly
occasionally collected.

Numbers of millipede species typically increase in Europe from north to soutle (¢d90,
2000). This pattern can also be seen even on the area of eastern Germany. @dreohum
species increases from 36 species in MV to 46 and 47 in ST and BB, and to 50 mdH52 i
and SN, the southern federal states (Fig. 2).
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Tab. 1 Species distribution in eastern Germany. For locations of the faderal$H, SN, ST, BB,
MV) see Fig. 1. Fr = frequency class in eastern Germany: 5 = very common, nto88tha
records over the whole area; 4 = common, more than 30 records in one part of theyarea onl
3 =regular, 10 to 30 records in one part of the area only; 2 = rare, 3 to 9 recordsiske= spa
1 to 2 records. Di = distribution in Europe: a = mainly in the Alps, e = in pas$ of
Europe, h = holarctic, m = Central Europe, n = widespread in northern Europe, 0 = mainly
in eastern Europe, w = mainly in western Europe, ? = distribution uncertain. Bo $mghge
occurs in eastern Germar®y:= eastern border, = western border, = northern border.

TH | SN | ST | BB | MV | Fr Di Bo
Polyxenus laguruéLinnaeus, 1758) X X X X X 5 h
Glomeris pustulata.atreille, 1804 X X 3 m -
G. marginata(Villers, 1789) X X X X X 4 w ®
G. undulataC. L. Koch, 1844 X X X X 4 m -
G. tetrastichaBrandt, 1833* X X X X 4 m -
G. hexastich®randt, 1833 X X X X 4 ¢} -
Geoglomeris subterraneerhoeff, 1908 X 1 ?
Trachysphaera costai@Vaga, 1857) X X 2 o] -
Chordeuma sylvesti@. L. Koch, 1847 X X 2 w ®
Melogona voigtii(Verhoeff, 1899) X X X X X 4 m
M. gallica (Latzel, 1884) X 1 w ®
Mycogona germanic@erhoeff, 1892) X X X 4 m -
Orthochordeumella pallid¢Rothenbtihler, 1899) X 1 ?
Mastigophorophyllon saxonicukerhoeff, 1910 X X 2 o =
Haploporatia eremitgVerhoeff, 1909) X X 3 a -
Mastigona bosniensi@/erhoeff, 1897) X X X 3 o]
Haasea flavescer(tatzel, 1884) X X 3 a -
H. germanicaVerhoeff, 1901) X X 3 m -
Brachychaeteuma bagnaWerhoeff, 1911 X 1 w ®
B. bradeagBrélemann & Brade-Birks, 1917) X X X X X 2 e
Craspedosoma rawlinstieach, 1815 X X X X X 5 m
Ochogona carol{Rothenbduhler, 1900) X X 3 a -
Brachydesmus superustzel, 1884 X X X X X 5 e
Polydesmus angustusitzel, 1884 X X X X 4 w ®
P. complanatugLinnaeus, 1761) X X X X 4 o] -
P. denticulatusC. L. Koch, 1847 X X X X X 5 e

*The distinguishing of the speci€s connexaC. L. Koch, 1847 an¢. tetrastichaBrandt, 1833 by Hoess & Scholl
(2001) makes a evaluation of both areas necessary. The records mentioned hererhetvecked to concern only
G. tetrasticha
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Tab.1  cont.
TH SN ST BB | MV Fr Di Bo
P. inconstand atzel, 1884 X X X X X 5 w
Propolydesmus germanic(gerhoeff, 1896) X 1 ?
P. testaceu$C. L. Koch, 1847) X X 3 w ®
Macrosternodesmus palicoBrélemann, 1908 X 1 w
Ophiodesmus albonan(satzel, 1895) X 1 w
Strongylosoma stigmatosu(iichwald, 1830) X X X X X 4 o -
Nemasoma varicorn€. L. Koch, 1847 X X X X X 5 e
Choneiulus palmatugNimec, 1895) X X X X X 5 e
Nopoiulus kochi{Gervais, 1847) X X X X X 5 e
Proteroiulus fuscugAm Stein, 1857) X X X X X 5 n
Archiboreoiulus pallidugBrade-Birks, 1920) X 1 e
Boreoiulus tenui¢Bigler, 1913) X X X 2 n
Blaniulus guttulatugFabricius, 1798) X X X X X 5 e
Allajulus nitidus(Verhoeff, 1891) X X X X X 4 w ®
Kryphioiulus occultugC. L. Koch, 1847) X X X X X 5 o]
Cylindroiulus caeruleocinctu@Nood, 1864) X X X X X 5 e
C. punctatugLeach, 1815) X X X X X 5 w
C. truncorum(Silvestri, 1896) X X X 2 e
C. arborumVerhoeff,1928 X X 2 o}
C. parisiorum(Brélemann & Verhoeff, 1896) X X 2 w
C. latestriatugCurtis, 1845) X X X X 4 w
C. britannicus(Verhoeff, 1891) X X X 2 w
Enantiulus nanugLatzel, 1884) X X X X X 5 m
Pachypodoiulus eurypy#ttems, 1895) X 1 a -
Julus scandinaviukatzel, 1884 X X X X X 5 w
J. terrestrisLinnaeus 1758 X X 2 o] =
J. scanicus.ohmander, 1925 X X X 3 ?
Xestoiulus laeticolligPorat, 1889) X X X 4 w
Leptoiulus trilobatugVerhoeff, 1894) X 3 o] -
L. proximus(Nimec, 1896) X X X X X 5 [o]
L. belgicus(Latzel. 1884) X X 3 w ®
L. cibdellus(Chamberlin, 1921) X X X 3 [o] -
Ophyiulus pilosugNewport, 1842) X X X X X 5 ?
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Tab.1  cont.
TH | SN | ST| BB | MV | Fr Di Bo
Unciger foetidugC. L. Koch, 1838) X X X X X 5 o
Brachyiulus pusillugLeach, 1815) X X X X X 5 o]
Megaphyllum projecturierhoeff, 1894 X X X X 4 o
M. sjaelandicun{Meinert, 1868) X X 2 [¢]
M. unilineatum(C. L. Koch, 1838) X X X X X 4 o =
Ommatoiulus vilnens@aw3owski, 1925) X X 2 [¢] -
O. sabulosugLinnaeus, 1758) X X X X X 5 e
Tachypodoiulus nigefLeach, 1815) X X X X 4 w ®
Polyzonium germanicum@randt, 1831 X X X X X 4 o

Species occurring mainly in the Central German UplandsThe ranges of a number of
eastern German millipedes coincide approximately with the Central GéJplands area.
These include the chordeumatidaviastigona bosniensisMlycogona germanicaHaasea
flavescensOchogona caroland Chordeuma sylvesti@igs 3—7) as well as the glomeridans
Glomeris pustulatand Trachysphaera costai@igs 8, 9). The ranges béptoiulus belgicus
andPropolydesmus testaceaese concentrated in the western uplands (Figs 23, 24) whereas
Leptoiulus trilobatusonly occurs in the eastern uplands (Fig. 27). Some other species also
have a few records outside of the mountai@®meris hexastichaGlomeris undulata
Melogona voigtii Allajulus nitidus(Figs 10-13) andachypodoiulus nigeffFig. 25).

Species occurring mainly in the eastern German lowland hree species are restricted to
the northern lowlands. These aglindroiulus latestriatugFig. 14), Xestoiulus laeticollis
(Fig. 15), and — to a less clear exterteptoiulus cibdellugFig. 28).

Species with other distribution. Strongylosoma stigmatosuffig. 16) occurs widely in
the Central German Uplands and does not cross the 200 m contour towards the north.
However, it has additional occurrences 150 km further north in the BB and MV lowlands
along the eastern border of Germany.
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Figs 3-9  Species only distributed in the Central German Uplands.
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10 Glomeris hexasticha 11 Glomeris undulata
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Figs 10 to 15 10-13: Species mainly distributed in the Central German Uplands. 3gedigs

distributed in the lowland of eastern Germany.






























