Arthropoda Selecta 10 (2): 137146

© ARTHROPODA SELECTA, 2001
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ABSTRACT: The status of the parthenogenetic
millipede Amphitomeus attemsi (Schubart, 1934), a
common European hothouse species originally described in Detodesmus Cook, 1896, is revised. Discovery among several hundred females of an apparently
residual (= atavistic) male each in hothouses in Berlin,
Freiburg and Kiel, Germany allows confirmation of
Amphitomeus Verhoeff, 1941 as a good genus based
on both male genitalic structure and certain peripheral
characters, largely plesiomorphic. Based on biogeographical evidence, apparently the origin centre of A.
attemsi lies somewhere in the northwestern Andes whence
it has become introduced and established in Europe and
southeastern Brazil. In Europe at least, its life history
seems to require at least one year and the species
basically feeds on rotting wood. Experimental data on
platable gut microflora and its cellulase activity show
fungi and actinomycetes, but apparently not bacteria, to
be highly cellulose-dependent. Lectotype selection has
been made for Oniscodesmus aurantiacus Peters, 1864.
ÐÅÇÞÌÅ: Ðåâèçîâàí ñòàòóñ ïàðòåíîãåíåòè÷åñêîãî ìíîãîñâÿçàAmphitomeus attemsi (Schubart, 1934),
îáû÷íîãî åâðîïåéñêîãî îðàíæåðåéíîãî âèäà, âïåðâûå îïèñàííîãî â ñîñòàâå ðîäà Detodesmus Cook,
1896. Îáíàðóæåíèå ñðåäè ñîòåí ñàìîê ïî îäíîìó,
î÷åâèäíî, îñòàòî÷íîìó (= àòàâèñòè÷åñêîìó) ñàìöó â
îðàíæåðåÿõ Áåðëèíà, Ôðàéáóðãà è Êèëÿ (Ãåðìàíèÿ)
ïîçâîëèëî ïîäòâåðäèòü, ÷òî íà îñíîâàíèè êàê ñòðîåíèÿ ãåíèòàëèé, òàê è îïðåäåëåííûõ âíåøíèõ ïðèçíàêîâ, â îñíîâíîì ïëåçèîìîðôíûõ, Amphitomeus
Verhoeff, 1941  õîðîøèé ðîä. Íà îñíîâå áèîãå-

îãðàôè÷åñêèõ äàííûõ, âîçìîæíî, öåíòð ïðîèñõîæäåíèÿ A. attemsi íàõîäèòñÿ ãäå-òî â Ñåâåðî-Çàïàäíûõ Àíäàõ, îòêóäà âèä áûë çàâåçåí è ïðèæèëñÿ â
Åâðîïå è Þãî-Âîñòî÷íîé Áðàçèëèè. Ïî êðàéíåé
ìåðå â Åâðîïå ïðîäîëæèòåëüíîñòü åãî ðàçâèòèÿ,
âîçìîæíî, ïðåâûøàåò îäèí ãîä, à ñàì âèä ïèòàåòñÿ
íà ðàçëàãàþùåéñÿ äðåâåñèíå. Ýêñïåðèìåíòàëüíûå
äàííûå ïî âûñåâàåìîé êèøå÷íîé ìèêðîôëîðå è åå
öåëëþëàçíîé àêòèâíîñòè ïîêàçûâàþò, ÷òî ãðèáû è
àêòèíîìèöåòû, íî, âèäèìî, íå áàêòåðèè î÷åíü ñèëüíî öåëëþëîçîçàâèñèìû. Ó âèäà Oniscodesmus
aurantiacus Peters, 1864 îáîçíà÷åí ëåêòîòèï.

Introduction
The original description of the oniscoid millipede
Detodesmus attemsi Schubart, 1934 was based on several immature specimens taken from two hothouses in
the Botanical Garden at Berlin-Dahlem, Germany [Schubart, 1934]. Following a written advice of C. Attems he
cited, Schubart assigned his species to Detodesmus
Cook, 1896, thus altering his own earlier, provisional
identification of that material asOniscodesmus sp. [Schubart, 1931]. Based on biogeographical evidence, this
species was immediately recognized as an introduced
Neotropical element apparently stemming from Venezuela or Colombia.
The reasons for placing attemsi in Detodesmus rather than in Oniscodesmus Gervais & Goudot, 1844 were
obvious from Attems [1926, 1940] monographs. In
addition to certain gonopod traits, Detodesmus species
were defined as possessing a well-exposed, wide telson
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readily visible from above, whereas in Oniscodesmus
species this segment was stated to be small, club-shaped
and almost entirely covered from above by the paraterga
of the penultimate body segment. Strangely enough,
Attems [1940] forgot to include attemsi in his book!
By putting emphasis on the absence both of tubercles
and longitudinal striae on the metaterga as well as the
presence of acutangular incisions on most of the paraterga, Verhoeff [1941], in his key to the genera of Oniscodesmidae, created among several others a new genus,
Amphitomeus, specially to incorporate attemsi. Schubart [1947] seems to have been unaware of Verhoeffs
[1941] publication when he again referred to this species
as Detodesmus attemsi, this time in connection with the
discovery of some females and/or juveniles in São Paulo
State, Brazil. Like in Europe, both Brazilian sites mentioned, São Paulo and Rio Claro, were described as
clearly anthropogenic: a hothouse at university campus
and a forestry nursery.
The species remained treated in Detodesmus even
with further records coming from hothouses in Germany
[Schubart, 1957] and Poland [Brodniewicz, 1957]. Schubart [1957] reported on 47 individuals but not a single
male discovered in Berlin during the 1930s. The 19segmented specimens were still believed to be subadults. Brodniewicz [1957] found this species in one of
the hothouses of Kasprzak Park (before World War 2,
Wilsons Park) in Poznañ and only stated it occurred
abundantly under orchids, in the warmest part of the
hothouse. Neither the number nor the sex of the specimens were referred to. However, the introduction was
suggested to have taken place already in the 1950s,
because during the war the hothouse perished while in
the early 1930s no millipedes had been found in that
hothouse [Moszynski & Urbanski, 1932]. Brodniewiczs
[1957] record in Poland was quoted twice [Stoja³owska,
1961; Starêga & Stoja³owska, 1974] but, following
Schubart [1934, 1957], those authors also believed that
only immatures had been collected.
Enghoff [1978] summarized all available information on and was apparently the first to suggest thelytoky
in this species. It has since become reported from hothouses in Copenhagen, Denmark [Enghoff, 1987: sub
Amphitomeus attemsi], Freiburg [Bellmann, 1997: sub
Detodesmus sp.], and Kiel, Germany [Adis et al., 2001:
sub Detodesmus attemsi].
The present paper provides new insights into the
taxonomy of Amphitomeus attemsi as based on the first
males becoming available for study. We also provide
first, provisional results of observation concerning the
biology of this interesting parthenogenetic introduction.

Material and methods
Copious material of A. attemsi, live and/or alcoholfixed, has been received by us from hothouses in Berlin,
Kiel and Freiburg, Germany, in Basel, Switzerland and
in Koice, Slovakia. Besides this, A. attemsi has just
been found in a hothouse in Budapest, Hungary [Korsós,

in litt.]. Furthermore, the population from the Tropenhaus in Kiel has been monitored for about 2 years, with
several attempts undertaken to keep it in culture like we
succeeded with a few other parthenogenetic hothouse
Polydesmida [Adis et al., 2001; Golovatch et al., 2001a].
Three males have been discovered, one each in Freiburg,
Kiel, and Berlin.

The bulk of the study material is in the collection of J. Adis
at MPIL / Plön, where most of the experimental work has been
conducted. A few samples, including the male from Berlin,
are donated to the Zoological Museum of the Moscow State
University (ZMUM), Russia. The Freiburg male is in the
collection of J. Spelda in Stuttgart while the Kiel male, several
females and immatures are in the Muséum dhistoire naturelle
in Geneva (MHNG), Switzerland.
Numerous scanning electron micrographs (SEM) have
been taken using a Zeiss Nanolab 7 microscope.

Taxonomy
Inasmuch as present-day millipede systematics is
largely based on male genitalic structures, in the absence
of male material any judgment about the status of about
any helminthomorph millipede is bound to remain arbitrary. An additional difficulty lies in studying the parthenogenetic forms, in which males are usually from rare to
non-existent. Thelytoky, i.e. a strongly female-biased
sex ratio, is quite usual among exotic millipedes introduced in European hothouses, i.e. Poratia digitata (Porat, 1889), P. obliterata (Kraus, 1960), Cylindrodesmus
hirsutus Pocock, 1889 [Adis et al., 2001; Golovatch &
Sierwald, 2001; Golovatch et al. 2001a, b], and Amphitomeus attemsi. Acquisition of male samples in A. attemsi has always been a serious challenge but at the same
time it remained crucial for finally solving the riddle
concerning the identity of both attemsi and Amphitomeus. In addition, attemsi has never been described
adequately, because Schubart [1934, 1957] believed he
only had immature specimens at hand. In fact he did have
at least one adult female, as 19, not 20, body segments is
characteristic of attemsi adults.
Amphitomeus attemsi (Schubart, 1934)
Figs 128.
Oniscodesmus sp.  Schubart, 1931: 82.
Detodesmus attemsi Schubart, 1934: 168.
Amphitomeus attemsi  Verhoeff, 1941: 53; Enghoff, 1987: 148.
Detodesmus attemsi  Schubart, 1947: 30; 1957: 23; Brodniewicz, 1957: 273; Stoja³owska, 1961: 115; Starêga & Stoja³owska,
1974: 22; Enghoff, 1978: 79; Adis et al., 2001: 168.
Detodesmus sp.  Bellmann, 1997: 286.
Material: Germany: Kiel University Campus, Botanical Garden, Tropenhaus, in rotting wood, leg. J. Adis, B. Hansen, S.
Knapinski, L. Wilck, S. Golovatch  several hundred females +
several subadults + 1 male (MHNG), 23.08.2000, leg. S. Knapinski; Freiburg Botanical Garden, Tropenhaus, leg. S. Knapinski 
several dozen females + 1 male (Coll. J. Spelda), 20.01.1997, leg.
H. Bellmann; Berlin Botanical Garden, Tropenhaus, leg. M. Zerm
 several dozen females + 1 male (ZMUM), 4.05.2000, leg. M.
Zerm; Switzerland: Basel, Botanical Garden, Tropenhaus 
about 20 females, leg. S. Knapinski; Slovakia: Koice, leg. A. Mock
 several dozen females.
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Figs 16. Some structural details in Amphitomeus attemsi (Schubart, 1934), females from Kiel: 1  habitus, lateral view; 2 
labrum and clypeolabral region, dorsolateral view; 3, 5 & 6  anterior body part, dorsal, lateral, and lateral views, respectively; 4
 distal antennomeres, subdorsal view. Scale bar in µm.
Ðèñ. 16. Íåêîòîðûå äåòàëè ñòðîåíèÿ Amphitomeus attemsi (Schubart, 1934), ñàìêè èç Êèëÿ: 1  ãàáèòóñ, âèä ñáîêó; 2 
ëàáðóì è êëèïåîëàáðàëüíûé ðàéîí, âèä ñâåðõó è ñáîêó; 3, 5 è 6  ïåðåäíÿÿ ÷àñòü òåëà, ñîîòâåòñòâåííî ñâåðõó, ñáîêó è ñáîêó;
4  äèñòàëüíûå ÷ëåíèêè àíòåíí, âèä ïðèìåðíî ñâåðõó. Ìàñøòàá â µì.

DESCRIPTION: Length of adults ca. 2.93.2 (male 3.0),
width 0.70.9 mm (male 0.8). Colour often uniform pale
brownish to yellow-brown, sometimes with paler fore parts of
metaterga; venter, legs and antennae pallid.
Body with 19 segments (17+1+T), shape typical of Oniscodesmidae (Fig. 1), with caudal body end drastically tapered
toward a relatively small but broad telson (twice broader than
high) readily visible from above and not concealed by previous
paraterga (Figs 1719). Head strongly transverse (Fig. 7), not
granulated, labrum rugulose, interantennal isthmus with a

small but evident longitudinal ridge (Fig. 2), vertex scaly to
very indistinctly tuberculate, gnathochilarium usual (Fig. 8).
Antennae short, clavate, antennomere 5 larger than 6th, each
with a distodorsal corolla/group of longish but thick, bacilliform sensilla, antennomere 7 with a more compact group of
similar but shorter and smaller sensilla (Fig. 4). Collum inverted subtrapeziform (corners rather broadly rounded), relatively
small, not covering the head from above, with highly indistinct
bosses (Fig. 3). Tergum 2 particularly strongly enlarged as
usual, not excavate but regularly convex toward anterior mar-
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Figs 710. Some structural details in Amphitomeus attemsi (Schubart, 1934), females from Kiel: 7 & 8  head, front and ventral
views, respectively; 9  midbody somite, lateral view; 10  telson, ventrocaudal view. Scale bar in µm.
Ðèñ. 710. Íåêîòîðûå äåòàëè ñòðîåíèÿ Amphitomeus attemsi (Schubart, 1934), ñàìêè èç Êèëÿ: 7 è 8  ãîëîâà, ñîîòâåòñòâåííî
ñïåðåäè è ñíèçó; 9  ñðåäíåòóëîâèùíûé ñåãìåíò, âèä ñáîêó; 10  òåëüñîí, âèä ñíèçó è ñçàäè. Ìàñøòàá â µì.

gin, its paraterga broadly rounded, vertical, each set off caudally by a narrow suture marking a shelf-like structure where
several subsequent paraterga would hinge into to conceal the
lower part of paratergite 2 during volvation (Figs 1, 3, 5 & 6).
Terga very strongly arched (Figs 1, 6, 11, 13, 14), rather smooth
but dull due to scaly texture with micropilosity (Figs 5, 9, 11,
12, 1519, 21), each with a barely traceable transverse suture
marking a barely elevated ca. 1/3 rear, metatergal part (Fig. 1),
both areation and limbus virtually absent but prozonital part
and rear edge with peculiar scaly structures (Figs 15 & 16). All
paraterga subsequent to 2nd (sub)vertical, set off by a narrow,
deep but evident incision both anteriorly and posteriorly (Figs
6, 9, 11). Tergal setae very short, scarce, usually only preserved
on few posteriormost somites mostly closer to lateral edges,
normally inconspicuous against dense micropilosity (Figs 17 &
18), likely just broken off and only preserved as micropilosity.
Ozopores inconspicuous, flush open on tergal surface a little
below midway of caudal paratergal incision, increasingly but
slightly shifted caudad toward telson (Figs 6, 19, 22), ozopore
formula normal (5, 7, 9, 10, 12, 13, 1518). Telson, like entire
body but sterna, scaly and micropilose, relatively small;
epiproct very short and stout, nearly fully concealed from
above, surmounted with four conspicuous macrosetae in pits
(Figs 10, 1719); ventral pair of macrosetae on paraprocts
more strongly apart than dorsal pair (Fig. 18); hypoproct
subtrapeziform, with a paramedian pair of long, relatively
poorly separated macrosetae on small knobs (Fig. 18).

Sterna very narrow, largely with a small but evident cavity
frontomedially (Fig. 20); most coxae nearly contiguous medially (Fig. 25). Legs rather short, simple, not very heavily
setose, strongly flattened sagittally (Figs 13, 14, 24 & 25).
Male leg coxa 2 without any marked protuberances. Epigynal
ridge behind female legs 2 rather low, inconspicuous (Figs 13
& 24).
Gonopod as in Fig. 27. Coxites small, fused medially,
bare, devoid of a gonocoel and of any outgrowths, laterally
faintly scaly and microtuberculate, cannula somewhat foliate
distally. Telopodite also small, only a little longer than coxite,
suberect; prefemur swollen caudolaterad, poorly setose but
apically with three disproportionately strong setae; femorite
like a more distomesally shifted, hyaline lobe supporting a
minor solenomerite and a fringed lobule apically, only slightly higher than prefemur.
Vulva (Figs 23 & 28) very small, like a relatively simple,
stout, poorly sclerotized, quite setose sac devoid of any spiral
structures inside as well as of gutter- or ridge like structures
on surface. Operculum and edges of bursa with particularly
strong and long setae almost reaching the end of femorite.

Discussion of the status of Amphitomeus
The family Oniscodesmidae as currently defined
[Hoffman, 1980, 1982; Simonsen, 1990] contains 8-9
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Figs 1116. Some structural details in Amphitomeus attemsi (Schubart, 1934), females from Kiel: 11  midbody somites, lateral
view; 12  left midbody paratergite, caudal view; 13  somite 3, front view; 14  midbody somite, caudal view; 15  prozonital
microsculpture, dorsal view; 16  microsculpture at caudal edge of metaterga, subcaudal view. Scale bar in µm.
Ðèñ. 1116. Íåêîòîðûå äåòàëè ñòðîåíèÿ Amphitomeus attemsi (Schubart, 1934), ñàìêè èç Êèëÿ: 11  ñðåäíåòóëîâèùíûå
ñåãìåíòû, âèä ñáîêó; 12  ëåâûé ñðåäíåòóëîâèùíûé ïàðàòåðãèò, âèä ñçàäè; 13  3-é ñîìèò, âèä ñïåðåäè; 14  ñðåäíåòóëîâèùíûé
ñåãìåíò, âèä ñçàäè; 15  ìèêðîñêóëüïòóðà ïðîçîíèòà, âèä ñâåðõó; 16  ìèêðîñêóëüïòóðà ó çàäíåãî êðàÿ ìåòàòåðãèòîâ, âèä ïî÷òè
ñçàäè. Ìàñøòàá â µì.

nominal genera, all in South and/or Central America. As
noted above, Amphitomeus has been discriminated by
having paratergal incisions both anteriorly and posteriorly combined with lack of tubercles and longitudinal
striae on the terga [Verhoeff, 1941]. In addition to these
peripheral, often plesiomorphic traits, Amphitomeus
can currently be characterized by the particularly simple
gonopods, in which the coxite is only barely shorter than
the telopodite, the latter being composed of a relatively
prominent, caudolaterad shifted prefemur and a similar-

ly short, distomesal, hyaline femorite with a short solenomerite apically.
Amphitomeus is indeed quite distinct from Detodesmus not only in somatic characters (19 body segments,
lack of metatergal areation, a regularly convex tergite 2,
a considerably smaller body size, etc.) but also in gonopod structure, which is far more elaborate in Oniscodesmus aurantiacus Peters, 1864, the type species of
Detodesmus [cf. Cook, 1896]. We have borrowed both
syntype male (No. 245, Venezuela, Carácas, leg. Goll-
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Figs 1722. Some structural details in Amphitomeus attemsi (Schubart, 1934), females from Kiel: 1719  caudal body part,
dorsal, ventral, and lateral views, respectively; 20  sternal region of a midbody segment (legs removed), ventral view; 21  typical
scaly and micropilose microsculpture on body surfaces, dorsal view; 22  midbody ozopore, lateral view. Scale bar in µm.
Ðèñ. 1722. Íåêîòîðûå äåòàëè ñòðîåíèÿ Amphitomeus attemsi (Schubart, 1934), ñàìêè èç Êèëÿ: 1719  çàäíÿÿ ÷àñòü òåëà,
ñîîòâåòñòâåííî ñâåðõó, ñíèçó è ñáîêó; 20  ñòåðíàëüíûé ðàéîí ñðåäíåòóëîâèùíîãî ñåãìåíòà (íîãè óäàëåíû), âèä ñíèçó; 21 
òèïè÷íàÿ ÷åøóé÷àòî-ìèêðîâîðñèñòàÿ ìèêðîñêóëüïòóðà ïîâåðõíîñòè òåëà, âèä ñâåðõó; 22  ñðåäíåòóëîâèùíàÿ ïîðà çàùèòíîé
æåëåçû, âèä ñáîêó. Ìàñøòàá â µì.

mer) and syntype female (No. 4475, Venezuela, Carácas, leg. Gollmer) of O. aurantiacus from the Museum
für Naturkunde in Berlin, Germany (courtesy of J. Dunlop) and find the redescription and illustrations provided
by Cook [1896], and repeated by Attems [1940], perfectly accurate. We take this occasion to herewith select
the male as lectotype, and the female as paralectotype.
The designation is the more so important as the lectotype
is not only a male but it is in better condition than the
fragmented paralectotype.

In other words, based now not only on peripheral
characters but on gonopod structure as well, the present
study provides additional support to consideringAmphitomeus as a genus quite distinct among the known
Oniscodesmidae. Regrettably, emphasizing the poor
state of the art, we can only agree with Hoffman [1982:
723] that Eight nominal genera are very provisionally
referred to this family, and most require careful restudy
to confirm their status. Now at least the case of Amphitomeus seems to be resolved. Against this background,
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Figs 2326. Some structural details in Amphitomeus attemsi (Schubart, 1934), females from Kiel: 23  vulvae in situ, caudal
view; 24  epigynal region, front view; 25  midbody legs, frontoventral view; 26  subadult in moulting chamber. Scale bar for
Figs 2325 in µm, Fig. 26 without scale.
Ðèñ. 2326. Íåêîòîðûå äåòàëè ñòðîåíèÿ Amphitomeus attemsi (Schubart, 1934), ñàìêè èç Êèëÿ: 23  âóëüâû íà ìåñòå, âèä
ñçàäè; 24  ðàéîí ýïèãèíû, âèä ñïåðåäè; 25  ñðåäíåòóëîâèùíûå íîãè, âèä ñïåðåäè è ñíèçó; 26  ñóáàäóëüòíûé ýêçåìïëÿð
â ëèíî÷íîé êàìåðå. Ìàñøòàá äëÿ ðèñ. 2325 â µì, ðèñ. 26 áåç ìàñøòàáà.

Simonsens [1990] speculations about the evolution and
biogeography of genera within Oniscodesmidae seem
too premature, especially his consideration of Crypturodesmus Silvestri, 1897 (Brazil and Argentina) as the
most basal of the genera.
To summarize, Amphitomeus can be diagnosed as
follows:

&

Amphitomeus Verhoeff, 1941
Amphitomeus Verhoeff, 1941: 53.
Amphitomeus  Hoffman, 1980: 183; Simonsen, 1990: 49.

Type species: Detodesmus attemsi Schubart, 1934
Small-sized (ca. 3 mm long) typical Oniscodesmidae with
19 (17+1+T) body segments in both sexes. Telson readily
visible from above, not covered by paraterga of penultimate
somite. Ozopore formula normal. Terga generally smooth,
devoid of areation but with a scaly and micropilose texture
Figs 27 & 28. Genitalia of Amphitomeus attemsi (Schubart,
1934), male from Freiburg (27), female from Kiel (28): 27  left
gonopod, caudal view; 28  vulva, subcaudal view. Scale bar 0.1
mm.
Ðèñ. 27 è 28. Ãåíèòàëèè Amphitomeus attemsi (Schubart,
1934), ñàìåö èç Ôðàéáóðãà (27), ñàìêà èç Êèëÿ (28): 27 
ëåâûé ãîíîïîäèé, âèä ñçàäè; 28  âóëüâà, âèä ïðèìåðíî ñçàäè.
Ìàñøòàá 0,1 ìì.
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Biological observations
In the hothouse of the Botanical Garden of the Kiel
University, A. attemsi could be found everywhere but in
very high densities they only occurred on heavily decomposed wood material (logs, stumps). Until very
recently, cultivation of A. attemsi on such a diet in the
laboratory failed.
The reproduction mode of A. attemsi seems to be
annual, because first developmental stages could only
be found in autumn. Adult animals occurred throughout
the year, this suggesting a life span of at least one year.
Like in several other Polydesmida [cp. Adis et al.,
2001], immatures build moulting chambers of soil, litter
and bark material using their mouthparts. Inside a sealed

11
10

A. attemsi

Tetramin

breeding soil

9
8

10 3 cfu/mg

nearly all over; paraterga set off with an anterior and a
posterior incision. Gonopods very simple, coxite and telopodite of comparable length, telopodite composed of a
relatively prominent, caudolaterad shifted prefemur and a
similarly short, distomesal, hyaline femorite with a short
solenomerite apically.
Country of origin: Unknown.
Amphitomeus currently appears to contain a single parthenogenetic species, A. attemsi, quite widespread over European hothouses and also reported from man-made habitats in
São Paulo State, Brazil. Certainly none of these places, even
Brazil, can be suggested as a plausible source area for this
species. Following Schubart [1934, 1947], we are also inclined to believe that A. attemsi might stem from somewhere
in the northwestern Andes, most likely Venezuela and/or
Colombia. It would be extremely instructing to find out if
thelytoky is characteristic of the A. attemsi populations in the
source area as well, i.e. if this species is strictly parthenogenetic.
One may wonder if, given the definitely atavistic, residual, apparently non-functional (= spanandric) males in European hothouses, A. attemsi gonopods would be modified or at
least look simpler than those deriving from conspecific but
bisexual populations if any. All available evidence, however,
speaks against such a suggestion. Thus, in the polydesmoid
Poratia obliterata (Pyrgodesmidae), a 20-segmented Neotropical species whose bisexual populations occur throughout
Amazonia as well as in Panama and Costa Rica while parthenogenetic populations on open terrain in Georgia, U.S.A. but
only in hothouses in Europe, there are almost no differences
in gonopod conformation traced between males of either
bisexual or thelytokous stem. The gonopod looks a little more
elaborate compared to the norm only in the 19-segmented,
atavistic, spanandric males, thus somewhat approaching the
condition observed in the obligatorily parthenogenetic congener P. digitata. The latter species is 19-segmented and its
gonopods are among the most complex within Poratia Cook
& Cook, 1894. P. digitata are free-living in the southern
U.S.A., U.S. Virgin Islands and Java, maybe also in Panama
and Costa Rica, but strictly hothouse in Europe and the
northern U.S.A. [Adis et al., 2001; Golovatch & Sierwald,
2001]. Similarly, in the polydesmoid Cylindrodesmus hirsutus (Haplodesmidae) the gonopods from bisexual populations, all occurring in the tropics only, are barely distinguishable from those of atavistic males deriving from parthenogenetic, so-called laniger, populations [Schubart, 1945]. The
laniger form occurs both in the tropics and, again in hothouses
only, in Europe [Golovatch et al., 2001a, b].
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Fig. 29. Counts of platable actinomycetes in the gut of A.
attemsi as well as in the dry fish food Tetramin and in the
breeding soil (cfu  colony-forming units; without c.  without
supplementary cellulose; with c.  with supplementary pulverized cellulose; both  same with or without supplementary
cellulose). Each box plot represents data from 5 specimens, with
5 replicates each.
Ðèñ. 29. ×èñëåííîñòü âûñåâûåìûõ àêòèíîìèöåòîâ â
êèøå÷íèêåA. attemsi, à òàêæå â ñóõîì ðûáüåì êîðìå Òåòðàìèí
è â ïî÷âå-êóëüòóðàòå (cfu  êîëîíèåîáðàçóþùèå åäèíèöû;
without ñ.  áåç äîïîëíèòåëüíîé öåëëþëîçû; with c.  ñ
äîïîëíèòåëüíîé ðàñïûëåííîé öåëëþëîçîé; both  òî æå ñ
äîïîëíèòåëüíîé öåëëþëîçîé èëè áåç íåå). Êàæäàÿ ÿ÷åéêàäèàãðàììà ïðåäñòàâëÿåò ñîáîé äàííûå ïî 5 ýêçåìïëÿðàì â 5
ïîâòîðíîñòÿõ êàæäàÿ.

chamber each juvenile produces a silken cocoon both to
get protected from predators and to moult inside (Fig.
26). Four long setae at the tip of the epiproct (Fig. 10)
represent a spinning apparatus [Knapinski, 2001]. The
process of construction of egg chambers could not be
observed. However, no silken cocoon is produced inside
the egg chambers like the one known inPoratia digitata,
P. obliterata and Cylindrodesmus hirsutus [Adis et al.,
2001; Golovatch et al., 2001a, b].
Despite repeated attempts and several inoculum
sources (Kiel, Freiburg, Basel, Berlin, and Koice), we
tried but failed to breed A. attemsi at various temperatures under laboratory conditions at MPIL / Plön. Against
a background of literally booming cultures of Poratia
digitata and P. obliterata, both species fed and maintained on dry fish food (Tetramin) plus some moist
filter paper (cellulose) since early 1998, the apparent
failure of Amphitomeus attemsi to accept the same diet
seemed remarkable. This matter has been examined in
further detail using gut microflora analysis.
First studies on the concentrations of platable fungi
and actinomycetes in the gut of A. attemsi treated with
supplementary pulverized cellulose showed a statistically significant difference compared to the measured
concentrations of fungi or actinomycetes in the dry fish
food Tetramin and in the breeding soil (pmax=0.036
and pmax=0.023, according to Mann-Whitney & Bonferoni, respectively) (cp. Table & Fig. 29).
In addition, the concentrations of platable actinomycetes and fungi but not that of bacteria in the gut
varied significantly between treatments with or without
supplementary cellulose (p=0.012 and p=0.035, according to Mann-Whitney, respectively) [Knapinski, 2001].

Identity of the millipede Amphitomeus attemsi
Table. Mean estimates of platable bacteria, fungi and
actinomycetes in the gut of A. attemsi in treatments
with or without supplementary pulverized cellulose, as
well as in the dry fish food Tetramin and in the
breeding soil1.
Òàáëèöà. Ñðåäíèå îöåíêè âûñåâûåìûõ áàêòåðèé,
ãðèáîâ è àêòèíîìèöåòîâ â êèøå÷íèêå of A. attemsi â
îïûòàõ ñ äîïîëíèòåëüíîé ðàñïûëåííîé öåëëþëîçîé
èëè áåç íåå, à òàêæå â ñóõîì ðûáüåì êîðìå
Òåòðàìèí è â ïî÷âå-êóëüòóðàòå1.
Cellulose

Tetramin

Breeding
soil

1.72

1.53

1.45

1.4

2.33

1.32

1.18

2.54

7.25

4.64

4.39

Without

With

Bacteria
106 cfu/mg

1.45

Fungi
105 cfu/mg
Actinomycetes
103 cfu/mg
1
1

cfu  colony-forming units
cfu  êîëîíèåîáðàçóþùèå åäèíèöû

Cellulase activity was quantified in animals taken
from the hothouse or fed supplementarily with pulverized cellulose in the laboratory. Cellulose digestion was
studied in quantifying D-glucose and D-fructose with a
UV-test. The concentration of glucose in the gut of A.
attemsi before incubation was 1.27 µg/mg. After incubation of 12hs the glucose concentration increased to
76.13 µg/mg gut (mean of two runs). This is equivalent
to a cellulase activity of 6.24 µg glucose/mg × h.
Between 40 and 70% of plant residues in the soil
consist of cellulose [Rössler, 1961]. Its biodegradation
due to cellulase activity is highly important in the process of mineralisation and, consequently, in the carbon
cycle. Many animals produce cellulase either by themselves or by symbionts. Symbiont-dependent digestion
is much more widespread than symbiont-independent
one [Anderson et al., 1982; Cazemier et al., 1997;
Zimmer & Topp, 1998a]. It has not been shown yet that
millipedes possess a permanent microflora similar to
that of termites [cp. Hopkin & Read, 1992]. However,
A. attemsi might represent an exception and deserves
further studies. Some cellulase activity has been determined but not truly quantified in millipedes [Nunez &
Crawford, 1976; Kaestner, 1993]. In A. attemsi it was
remarkably lower compared to the woodlouse Porcellio
scaber (1525 mmg glucose/mg x h; Zimmer & Topp
[1998b]).
The mortality of A. attemsi in laboratory cultures
could be reduced by feeding animals additionally with
pulverized cellulose. Those animals kept without cellulose, dry fish food (Tetramin) and breeding soil died
after about two weeks. Thus neither gut fungi nor actinomycetes in the gut of A. attemsi can probably exist
without cellulose. Both these microflora groups seem to
be important symbionts because of their significant
differences in concentration found with or without cel-
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lulose treatments and the correlated survival rate of A.
attemsi in the laboratory. Although bacteria were the
largest group of gut microbes, differences between these
treatments could not be shown.
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