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Joach im  Ad i s *, Sergei I. G o l o v a t c h **, Lars W il c k * and Berit Ha n s e n *

On th e id en titie s  o f M uyudesm us o b lite ra tu s  Kraus, 1960  versus P o ra tia
d ig i ta ta  (P orat, 1889), w ith  som e biological observations (Diplopoda: 

Polydesm ida: Pyrgodesm idae)

* M ax-P lanck-Institu t fu r Limnologie, Postfach 165, D -24302 Plon, G erm any.
** In s titu te  for Problem s of Ecology and  Evolution, R ussian  Academy of Sciences, Leninsky pr.
33, 117071 Moscow (V-71), R ussia.

There h as  been a lot of confusion concerning the  identity  of these  species 
and  the ir respective genera. P. digitata  h a s  largely been  considered 
parthenogenetic , only represen ted  by fem ales w ith 19 body segm ents a t least 
in E u ropean  h o thouses. A lthough supposedly conspecific sam ples, bo th  m ale 
and  female (hence bisexual) w ith 19-20 segm ents, had  long been reported 
from A m azonia (S il v e s t r i 1923, S c h u b a r t  1934, 1947), K r a u s  (1960)
disagreed w ith the  identity  of the  Neotropical sam ples and  erected a new  
genus, M uyudesm us, to incorporate both  M. insularis Kr a u s , 1960 (the type 
species) and  M. obliteratus. The la tte r  taxon w as given a nam e of its own, and  
well redescribed, to em phasize th a t  it had  noth ing  to do w ith the  (formally) 
E uropean  Poratia digitata. In o ther words, before the  discovery and  
descrip tion  of a  topotypic (= European) m ale of P. digitata, the  type specieb of 
Poratia, the  confusion concerning the identity  and  s ta tu s  of Poratia digitata  
vs. M uyudesm us obliteratus, and  of Poratia vs. M uyudesm us  in general, w as 
bound  to rem ain  unresolved. Live cu ltu res  of P. digitata (from two ho thouses 
in Germany) an d  M. obliteratus (bisexual from Peru and  Brazil, 
parthenogenetic  from the Kiel hothouse) have been created and m ain tained  a t 
Plon. The first, apparen tly  residual m ales of Poratia digitata  obtained show 
th a t  Poratia and  M uyudesm us  are indeed d istinct genera, sam e as the ir 
co n s titu e n t species a s  revealed by their peripheral and  genital s tru c tu re , 
tegum en t m icroscup ltu re  (using SEM technique), life h istories, behaviour, etc. 
Both M uyudesm us  and  M. obliteratus are formally new to the  fauna  of 
G erm any and  of E urope in general.

LECTURE
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Joach im  A d is ,  Berit H a n s e n ,  Lars W i l c k  and Irm gard A d is

A sp inning apparatus docum ented  in  Polydesm ida for th e  first tim e

M ax-P lanck-Institu te for Limnology, Tropical Ecology W orking G roup, Postfach 165, D -24302 
Plon, G erm any

O bservations of live cu ltu res  of M uyudesm iis obliteratus K r a u s , 1960, from 
Peru and  Brazil, and  of Poratia digitata  (PORAT, 1889) from ho thouses in 
Germ any, revealed th a t the  four long setae  a t the  tip of the  p re-anal ring 
rep resen t a  sp inn ing  a p p a ra tu s  only used  by juveniles and  su b ad u lts . Each 
se ta  is located in  a  pit and  separa ted  from the o thers by a su rround ing  
cu ticu la r wall. All im m ature  stages first build a m oulting cham ber of soil 
a n d /o r  b a rk  m aterial w ith their m ou thparts . Inside the  sealed cham ber they 
produce a silken cocoon inside which they m oult. Adult fem ales were not 
observed to produce silk m aterial during  construction  of the ir egg cham ber. 
O ur observations rep resen t the  first record of sp inning  ability in Polydesmida, 
som eth ing  h itherto  though t to be restricted  in Diplopoda only to the  orders 
Polyxenida, C hordeum atida, Callipodida and Stem m iulida.

LECTURE

http://rcin.org.pl



5

Joach im  Ad i s *, U lf  S c h e l l e r **, Jose  W ellington d e  M o r a is *** and Jo se  M aria
G. R o d r ig u e s ***

A bundance, sp ec ies com p osition  and phenology o f Pauropoda (Myriapoda) 
from a secondary upland forest in  Central Am azonia

*M ax-Planck-Institute for Limnology, Tropical Ecology W orking G roup, Postfach 165, D -24302 
Plon, G erm any.
**Haggeboholm, Haggesled, S-53194 Ja rp ls , Sweden.
***Instituto N acional de Pesquisas da Amazonia (INPA), C.P. 478. 6 9 .0 1 1 -9 7 0  M anaus/A M , 

Brazil.

The 6 ,878  pauropods collected w ithin 12 m onths in the soil (0-7 cm depth) 
of a  secondary  upland  forest (1,085.7 ± 42.3 in d ./m 2/m onth) n ear M anaus 
were rep resen ted  by 41 species of the Pauropodidae (Order T etram erocerata). 
The Pauropodinae were represented  by 31 species, the Polypauropodinae by 6 
species, and  the Scleropauropodinae by 4 species. About ha lf of all pauropod 
specim ens obtained inhabited  the organic soil layer (0-3.5 cm depth) 
com pared to the  m ineral subsoil (3.5-7 cm). A bundance of pauropods in  the 
soil w as twice as high in com parison to the  Sym phyla from the sam e study  
site. The lack of a  d istinct reproductive period in eudom inan t and dom inant 
pauropod species and the presence of juveniles and  adu lts  th roughou t the 
year ind icate  a  plurivoltine mode of life. Only in one species w as the m onthly 
ca tch  of a d u lts  positively correlated w ith m axim um  tem pera tu res of the  soil. 
Pauropods obtained from the soil of four o ther up land  forests in Central 
A m azonia (0-14 cm  depth) accounted for 1.1-4.4% of the  to tal soil arthropods. 
A possible parthenogenesis found in three pauropod species is discussed.

LECTURE
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Szczepan M. B il iń s k i ,  A nna J a b ł o ń s k a ,  Teresa S z k l a r z e w t c z  and Monika
K u k ie ł k a

Structure o f ovaries, oogen esis and rDNA am plification in  S y m p h y la

Jag iellon ian  University, Institu te  of Zoology, Ingardena 6, 30-060 Kraków, R. Poland

The s tru c tu re  of sym phylan oocytes a t successive stages of oogenesis was 
investigated using  electron m icroscopy and histochem ical m ethods (AgNOR 
technique, DNA and RNA detection). The paired ovaries of Sym phyla are  tube
shaped  and  localised on either side of the  alim entary trac t. The ovaries are 
su rro u n d ed  by an  in ternal basem en t lam ina and an  external epithelial sheath  
and  filled w ith synchronously  developing oocytes th a t are covered by a simple 
follicular epithelium . Young, previtellogenic oocytes contain  large, roughly 
spherical nuclei (germinal vesicles). In their karyoplasm , num erous 
aggregations of coarse-granu lar m aterial are p resent. H istochem ical tests 
revealed the occurrence of RNA and AgNOR proteins in these aggregations. 
These findings suggest th a t the aggregations rep resen t m ultiple nucleoli 
formed as a  resu lt of rDNA am plification. The ooplasm  contains cisternae and 
vesicles of rough endoplasm ic reticulum , num erous ribosom es and  large 
accum ulations of m itochondria. The la tte r are often localised in the vicinity of 
the germ inal vesicle. D uring vitellogenesis, large yolk spheres and  lipid 
droplets accum ulate  in the ooplasm. At the onset of choriogenesis a thick, 
hom ogenous envelope is formed on the oocyte surface. Sim ultaneously, PAS- 
positive cortical g ranu les are formed in the peripheral ooplasm.

POSTER
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C laudia B r o c k m a n n * ,  Renate M u m m e r t* * , Hilke R u h b e r g *  and Volker
S t o r c h **

The fem ale genital tract o f E p ip e r ip a tu s  b io lley i  (Bouvier 1902): an 
ultrastructural study (Onychophora, Peripatidae)

Zoologisches In s titu t und  Zoologisches M useum ; U niversitat H am burg, M artin-Luther-King-
Platz 3. D -20146 H am burg, G erm any 
* *

Zoologisches In s titu t, R uprecht-K arls-U niversitat Heidelberg, Im N euenheim er Feld 230, D- 
69120 Heidelberg, G erm any

Two accessory organs of the  female genital tra c t are found in the 
O nychophora, the recep tacu la  sem inis and the ovarian funnel. An 
varia ltrich ter occurs only in the Peripatidae, w hereas receptacula  sem inis may 
also be p resen t in the Peripatopsidae, the  only o ther family in the 
O nychophora. The female genital trac t of the  Neotropical peripatid 
Epiperipatus biolleyi is exam ined using transm ission  and scann ing  electron 
m icroscopy. The ovarian funnel of E. biolleyi are thin-w alled and closed from 
the hem ocoel. This is the sam e in Epiperipatus trinidadensis ( S e d g w ic k ,  1888) 
and M acroperipatus torquatus ( K e n n e l ,  1883) ( K e n n e l  J . 1884. Arb. zool. Inst. 
W urzbg 7: 95). O ther peripatids have ovarian funnel which appear to open 
into the  hem ocoel ( W a l k e r  M. H., C a m p ig l i a  S. S. 1998. J .  Morph. 237: 127). 
A previously d iscussed  function of the ovarian funnel as a  "receptaculum  
ovorum" w as not confirmed by the resu lts  of our study. The female 
investigated contained one unsta lked  cleavage embryo in each u teru s-ho rn . 
Two fea tu res of the  u te ru s  were found to be unique to E. biolleyi: (1) a second 
cell layer overlying the u terine epithelium  with a pronounced secretory 
activity, (2) em bryos are enclosed in a  non-cellular coat in terspersed  with 
num erous tra n sp o rt vesicles. The presence of sperm atozoa both  in the 
recep tacu lum  sem inis and in p arts  of the  u te ru s  of the female exam ined in 
th is s tu d y  su p p o rts  the hypothesis th a t in E. biolleyi insem ination of subadu lt 
fem ales occurs directly via the  genital opening.

POSTER
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H eim a  BROSIUS

Studies on the developm ent o f ovoviviparous onychophorans, 
A u stro p e r ip a tu s  e r id e lo s  Reid, 1996  and P erip a to id e s  n o v a e zea la n d ia e  

(H utton, 1876) (Peripatopsidae, Onychophora)

Abt. Niedere Tiere I. Zoologisches In s titu t und  Zoologisches M useum  der U niversitat H am burg. 
M artin-Luther-K ing-Platz 3. D -20146 H am burg, Federal Republic of G erm any

The developm ent of ovoviviparous onychophorans w as stud ied  in 
Austroperipatus eridelos (Australia, N orth-Q ueensland) and Peripatoides 
novaezealandiae  (New Zealand, n ea r Wellington). Living specim en of both 
species were kept in captivity in the laboratory in H am burg. Female 
reproductive trac ts  were exam ined together with embryos by m eans of light 
and  scann ing  electron microscopy. Besides, living specim ens were observed.

A. eridelos and P. novaezealandiae  are typical representatives of the 
ovoviviparous reproductive mode: fertilized eggs are retained in  the  female 
genital trac t, where em bryonic developm ent is completed. Developing embryos 
feed exclusively upon yolk supplies, there  are no feto-m aternal s tru c tu re s  (e. 
g. a placenta, "yolk-sac" or "trophic vesicle") providing nu trim en t. Juveniles 
h a tch  soon after deposition.

Both species have got large, yolky ovarian eggs (P. novaezealandiae: 0,5 
m m. m ax., A. eridelos: 1,3 mm. max.) in an  exogenous position, i. e. the  ova 
project freely into the haemocoel. Sem inal receptacula as well as  additional 
pouches are well-developed. Few em bryos (up to 10) were found in u teri of P. 
novaezealandiae, located one after ano ther like a string  of pearls. All embryos 
were a t the  sam e developm ental stage. The developing em bryos of A. eridelos 
lay in cavities of the u te ru s , each of these containing a single em bryo. Up to 
100 em bryos were found in the genital trac t of a single female, in individual 
u teri a t successive stages of development. In A. eridelos the  m atu re  fetus is 
covered by an  em bryonic cuticle th a t is m oulted soon after b irth . In P. 
novaezealandiae  an embryonic cuticle w as not traceable.

Juven iles of A. eridelos were born  from M arch to Septem ber. B irth could be 
docum ented in one case, the  extrusion lasting only 20 seconds. In P. 
novaezealandiae  juveniles were born in M arch and April in b a tch es  of 3-5 
anim als.

LECTURE
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A m a z o n a s  C h a g a s - J u n io r

Catalogue o f th e  type specim ens o f Scolopendrom orpha in  the  
m yriapodological brazilian co llection s

M useu de H istoria N atural Capao da Im buia, Rua Professor Benedito Conceięao 407, cep: 
82810-080 , C uritiba  -  P arana  -  Brasil, E-mail: a.chagas@ m ilenio.com .br.

It was at the turn o f the 20th century that studies o f Brazilian myriapods 
started with the works by Meinert, Humbert and Saussure, Goeldi, Brolemann 
and Chamberlin. Nevertheless, the most important contribution to studies o f the 
Brazilian centipede fauna was given by Biicherl (between 4(Fs and 70’s). Very 
little has been published about this group during the last twenty years. The 
absence o f myriapodologists in Brazilian museums has caused an 
impoverishment o f collections. This work aimed to verify the quality o f 
conservation o f the type specimens o f Scolopendromorpha in Brazilian 
collections. From a total o f 60 taxa (specifics/subspecifics) o f 
Scolopendromorpha, described from material collected in Brazil, 63% can be 
found in Brazilian collections, (Museu de Zoologia da Universidade de Sao 
Paulo, Coleęao de Artrópodos Peęonhentos do Instituto Butantan, Museu 
Nacional do Rio de Janeiro e Museu de Historia Natural Capao da Imbuia). O f 
those 76% are considered to be in satisfactory conditions o f conservation, 19% 
are damaged and 5% have not been located. Work has been done together with 
the curators o f such collections in order to locate disappeared specimens.

POSTER
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Per D j u r s v o l l * ,  Sergei I. G o l o v a t c h * *  and B jam e M e i d e l l *

P hylogenetic  relationsh ips w ith in  P o lyd esm u s  sen su  Hoffman (1979), I: 
D evelopm ent o f a character m atrix.

‘M useum  of Zoology, U niversity of Bergen, M useplass 3, N-5007 Bergen, Norway 
“  In s titu te  for Problem s of Ecology and Evolution, R ussian  Academy of Science, L eninsky 
prospect 33, Moscow 117071, R ussia

The aim  of our study  is to work out a  phylogeny of the  family 
Polydesm idae. H o f f m a n  (1 9 7 9 ) stated: "At the p resen t time, the  palearctic 
fauna of th is  family is in complete chaos. Nothing sh o rt of an  overall revision 
will bring  any kind of order." At p resen t 2 9  subgenera  and  genera  are  lum ped 
together w ith in  P olydesm us  sen su  H o f f m a n  1 9 7 9 . This includes the  subgenus 
A bsurdodesm us  M r s ic ,1 9 8 8  as  well as  Polydesm us s .s tr . L a t r e i l l e  1 8 0 2 /0 3 .

M em bers of these  2 9  taxa, preferably their type species, are  a t p resen t 
u nder analysis. Specim ens from 13 taxa have so far been available for 
investigation, while the  rem aining 16 taxa  have been included based  on 
published data . In addition 7 species have been included, supp lem enting  the 
13 taxa  already represented  by specim ens. Initially m ore th a n  1 0 0  charac te rs  
were taken  into consideration, ending up w ith 4 2  th a t showed variation 
w ithin the  group of species un d er study. A list of characters, the  different 
s ta te s  they show, and their d istribu tion  w ithin the 3 7  species u n d e r study, 
are presented .

LECTURE
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Per D j u r s v o l l ,  Kjell Arne J o h a n s o n  and B jam e M e i d e l l

P hylogenetic relationsh ips w ith in  P olydesm u s  sen su  Hoffm an (1979), II: 
A c lad istic  analysis and a prelim inary revised c lassification .

M useum  of Zoology, University of Bergen, M useplass 3, N-5007 Bergen, Norway.

Based on a ch arac te r m atrix  u nder developm ent, including representatives 
from all nom inal subgenera  known to date, a cladistic phylogenetic analysis is 
carried ou t using  PAUP 3.1.1 ( S w o f f o r d  1993). Thirty-seven taxa  (including 
two outgroups) and 42 charac te rs  are included. R esults are d iscussed  and  a 
prelim inary revised classification with diagnosis and  com m ents, is presented.

Six taxa  are  a t p resen t recognised a t the genus level: Polydesm us  
L a t r e i l l e ,  1802/03; Brem bosom a  V e r h o e f f ,  1931; Propolydesmus 
V e r h o e f f ,  1895 (stat. n.); Pseudom astuchus  C e u c a ,  1966 (stat. n.); Soleurus 
M a n f r e d i ,  1957 (stat. n.); Brachydesm us  H e l l e r ,  1858.

Synonym s (or possible subgenera) o f Polydesm us  L a t r e i l l e  1802/03: 
Spanobrachium  A t t e m s ,  1940; Merioceratium  V e r h o e f f ,  1931; Basicentrus  
A t t e m s ,  1940; Hormobrachium  A t t e m s ,  1940; Nomarchus A t t e m s ,  1940; 
Perapolydesm us  B r o l e m a n n ,  1916; Goniodesmus COOK, 1895; M astuchus  
A t t e m s ,  1940.

Synonym s (or possible subgenera) o f Brachydesm us  H e l l e r  ,1858: 
Bosniodesm us  V e r h o e f f ,  1929; Chrom obrachydesmus  A t t e m s ,  1912; 
Schizobrachydesm us  V e r h o e f f ,  1926; Stylobrachydesm us  A t t e m s ,  1912; 
Troglobrachydesmus A t t e m s ,  1951; A bsurdodesm us  M r s i c ,  1988; 
K erkodesm us  Lang, 1935; Eubrachydesm us  Attem s, 1912; Bosporodesm us 
V e r h o e f f ,  1940; Kerkosoma  V e r h o e f f ,  1929; H aplobrachydesm us 
L o h m a n d e r ,  1929, Lophohrachydesm us A t t e m s ,  1912.

Incertae sedis: Peltogonopus V e r h o e f f ,  1943; Tolosarxius A t t e m s ,  1952.

LECTURE
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Henrik E n g h o f f

M illipede phylogeny: how m uch do we know and what it  is good for?

Zoologisk M useum , U niversitetsparken 15, DK-2100 K rbenhavn R, D anm ark. E-mail:
henghoff@ zm uc.ku.dk

Specu lations abou t phylogeny of millipedes have been  offered by several 
diplopodologists over the  years. In the las t few decades, the 
c lad istic /H enn ig ian  m ethod h as  been applied to m illipedes, or to subg roups of 
m illipedes, and  h as  provided a num ber of more or less well su b s tan tia ted  
hypotheses. We are still waiting for significant m olecular phylogenies of 
m illipedes b u t these  will surely come.

H ypotheses abou t phylogeny are an  in teresting  achievem ent per se, b u t 
m ore im portan tly  they allow m uch better insights in to  the geographical and 
biological h istory  of the study  group.

In the  lecture, an  overview of published phylogenetic analyses of millipedes 
will be presented , as well as exam ples of how the  phylogenetic hypotheses 
have or can  be used to elucidate millipede biogeography and evolutionary 
history.

INVITED LECTURE
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Alfred E r n s t

Structure and function  of different cuticular sensilla  in  th e  cen tipede  
Geophilus longicom is  Leach

In s titu t fu r Spezielle Zoologie und  Evolutionsbiologie, F riedrich-Schiller-U niversitat Je n a , 
ErbertstraJ3e 1, D -07743 Jen a , G erm any

The following 5 types of sensilla on the an tennae , m axillae and 
m axillipedes were investigated by m eans of scanning- and transm ission- 
electron-m icroscopy, and their d istribu tion  w as registered. 1. Sensilla  
trichodea: Long (30-120 pM) hair-shaped  s. trichodea (1100 -1300 /an tenna , 
44 on m axilla II) consist of a  movable h a ir  shaft, one biciliate 
m echanoreceptive and 14-16 uniciliate chem oreceptive sensory cells (5-8 in 
the m axillary sensilla). They are typical con tact chem oreceptors. 2. Sensilla  
m icrotrichodea: Bimodal s. m icrotrichodea (8 0 -1 1 4 /antenna) arranged  in 3 
rows a t  the  base  of m ost an tenna l segm ents possess a  movable h a ir shaft (7- 
17 p), 2 biciliate m echanoreceptive and 5-7 uniciliate chem oreceptive sensory 
cells. They are proprioreceptors, which register changes in the  positions of 
an ten n a l segm ents. 3. Sensilla  brachyconica: 7 s. brachyconica concentrated  
on the top of the  term inal segm ent of each an te n n a  consist of an  immovable 
sensory  cone (14-18 p), one uniciliate and  2 biciliate sensory  cells. The 
requ irem ents for hum idity  and tem pera tu re  of G. longicomis and  the top 
position of the  sensilla  suggest th a t the s. brachyconica are therm o- a n d /o r  
hygroreceptive. 4. Sensilla  basiconica: 36-53 peg-shaped s. basiconica are 
found in 2 lateral situa ted  depressions of the term inal segm ent of each 
an ten n a . They possess an  immovable, m ultiporous sensory  peg (10-14 p) and 
3 uniciliate sensory  cells. The pores do not reach the peg lum en. The th in  
dendritic ou ter segm ent forms a cytoplasm atic tube  in the peg a round  both 
thick dendritic ou ter segm ents. The pores of the s. basiconica show  two 
olfactory sensilla. 5. Sensilla  coeloconica: 55-65 s. coeloconica concentrated  
on each  poison claw of the m axillipedes consist of a sh o rt cone (1.8-1.9 p) in a 
sm all pit and  3-8 uniciliate sensory cells. Both are  connected by a long 
cu ticu la r channel (20-90 p). It is supposed th a t  in  connection w ith prey 
catch ing  the  s. coeloconica have therm o- a n d /o r  hygroreceptive functions. 
The above u ltra s tru c tu ra l findings will be com pared with those found in 
m illipedes and insects.
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D onatella F o d d a i and A lessandro M in elli

P hylogeny of geophilom orph centipedes: old w isdom  and new  in sigh ts
from m orphology

D ipartim ento  di Biologia. U niversitr di Padova, via U. Bassi, 58 B, I- 35121, Padova, Italy

W e p e r f o r m e d  a  c la d is t ic  a n a ly s i s  o f  m o rp h o lo g ic a l  c h a r a c t e r s  o f  
g e o p h i lo m o r p h  s p e c ie s  r e p r e s e n t in g  a l l  t r a d i t io n a l  f a m i ly -g r o u p  t a x a ,  t o g e th e r  
w i th  s u i t a b l e  o u tg r o u p s .  T h e  d a t a  m a t r ix  w a s  a n a ly s e d  u s i n g  t h e  H e n n ig 8 ó 
p r o g r a m m e .  A  p r e l im in a r y  r e p o r t  o f  t h i s  w o rk  is  F o d d a i (1 9 9 8 ).

O ur cladogram s confirm  som e 'traditional' views b u t also suggest new 
in teresting  affinities, especially for several problem atic taxa.

M ecistocephalidae b ran ch  out basally, as recently suggested by m olecular 
evidence (G ir ib e t  et al. 1999), and quite basal are also, in the  order, the 
b ran ch es rep resen ting  Aphilodontidae, D ignathodontidae and  Neogeophilidae. 
All extrem e polypodous geophilom orphs, up  to date  classified in  Oiyidae, 
G onibregm natidae + Eucratonychidae, H im antariidae and  E riphan tidae, form 
a single clade. The genus Strigamia (Linotaeniidae) com es out in  the  sam e 
clade as  all conventional Geophilidae + Chilenophilidae, very far from Henia 
and Dignathodon.

Very peculiar is the  isolated position of the  Neotropical genus 
Macronicophilus (originally described as a m em ber of G onibregm atidae, later 
moved to Geophilidae). It com es ou t as a m em ber of a large clade, also 
including Ballophilidae + Schendylidae and Geophilidae, b u t no t nested  
w ithin any of them . Macronicophilus is distinctly  identified by several 
au tapom orph ies, e.g. 4 articles in the telopodite of II maxillae and  labrum  
with a double row of teeth .
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G iu s e p p e  FUSCO a n d  A le s s a n d r o  M in elli

D evelopm ental stab ility  in  geophilom orph cen tip ed es

D epartm en t of Biology, University of Padova, via U. B assi 58 /B , 1-35121 Padova, Italy

In so far as evolution is the change of ontogeny w ith tim e, developm ental 
stability, as  a  property  of the dynam ics of developm ental processes, can help 
in u n d e rs tan d in g  the  relationship  betw een the genotype, environm ent and 
phenotype in evolution.

In th is  study  we deal with the developm ental stability  of segm ent 
differentiation. While investigating segm ental p a tte rn s  in som e species of 
geophilom orphs, we found individual specim ens w ith g rea t local disparity 
betw een contiguous segm ents, these irregularities resem bling random  
p e rtu rb a tio n s  of a basic  pa ttern . This variation h as  a t lea s t two com ponents: 
a) a population level polym orphism  affecting segm ent specification and b) 
developm ental noise, eventually producing a developm ental instability 
com parable to th a t som ehow recorded by fluctuating  asym m etry  (random  and 
no t inheritab le  deviations from bilateral symmetry) b u t working along a 
different axis.

We develop a m orphom etric analysis specifically devised for evaluating 
developm ental stability  in segm ented anim als. In two geophilom orph species, 
we com pare the variability in segm ental differentiation w ith the  degree of 
developm ental stability  estim ated by m easu res of fluc tuating  asym m etry. The 
w ith in-population variability of segm ental p a tte rn s  for several m etric tra its  of 
m etam eric s tru c tu re s  (trunk  tergites and sternites) exhib its species-specific 
behaviour.
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Je an -Ja cq u e s  G e o f f r o y

D ynam ics o f m illipede populations in  forest litter

CNRS, M useum  National d ’Histoire N aturelle, IEGB, Laboratoire d ’Ecologie G enerale, 4, avenue 
du Petit C hateau , F-91800 Brunoy, France. E-mail: geoffroy@mnhn.fr

The specific richness and  biodiversity of a  millipede com m unity  were 
investigated over a period of several years in a tem perate forest a rea  near 
Fontainebleau  (France). Some changes in the  organization and  spatio- 
tem poral com position of the  diplopod population were identified and 
d iscussed . Yearly and  seasonal differences in the  relative ab u n d an ce  of 
specific populations can  be taken  into account and  com pared w ith the  resu lts  
regarding the activity cycle of the dom inant species : Glomeris marginata  
(Glomeridae), Polgdesm us angustus  (Polydesmidae), Cylindroiulus punctatus  
and  Allqjulus nitidus (Julidae). These investigations form p art of a long-term  
research  program m e investigating the functional biodiversity of diplopod 
populations in forest ecosystem s.

Some of the  resu lts  are presented  here.
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Jean -Ja cq u e s  G e o f f r o y

The French C entipede Survey, Fauna Gallica Chilopoda: check-list, 
distribution, conservation

CNRS, M useum  N ational d 'H istoire N aturelle, IEGB, Laboratoire d'Ecologie G enerale, 4, avenue 
du  Petit C hateau , F -91800 B runoy, France. E-mail: geoffroy@mnhn.fr

D uring recen t years, field investigations have been carried out in various 
ecosystem s, providing original taxonom ical and  zoogeographical d a ta  th a t 
have to be added to overviews dealing w ith up-to -date  centipede check-list 
and  d istribu tion  in  France. This brings the total num ber of sp e c ie s /su b 
species to 117 for all centipede taxa. Recent zoogeographical trends in Europe 
show  th a t  centipede biodiversity stud ies, m onitoring, m apping, and the 
p reservation  of special s ites will be of in terest far the fu ture.

FAUNA GALLICA CHILOPODA is a da tabase  whose aim  is the  m anagem ent 
and  m onitoring of the  d istribu tion  and biodiversity of centipedes in France. It 
is developed on a "4th dim ension SGBD" da ta  base  and enables integration of 
14 d a ta  files organized around  the checklist of species. The m ain da ta  files 
deal with localities and  sam ples. Such  a data-base  m u st be as precise and 
com plete as  possible bu t, in order to be of easy use for different partners, it 
m u st be quite sim ple and  clear. In order to avoid use less complexity, it seem s 
advisable to select only a restricted  num ber of species categories and 
ecosystem  types. On the  one hand , we have to consider species showing a 
w ide-ranged d istribu tion ; on the o ther hand , species closely related to either 
M editerranean, A tlantic and  N orthern influences, or peculiar environm ents 
su ch  as halophilous sea-coasts, high m oun ta in  and  caves or any other deep 
su b te rra n e a n  biotope. Regarding this, provisional checklists of species highly 
in te resting  for n a tu ra l patrim ony have been proposed. They obviously are of 
special in te rest bo th  to those studying biogeography and  to those in terested  in 
evolutional and  paleological history  of lineages and  territories. These species 
and  their h ab ita t could be em braced by conservation projects in order to 
m ain ta in  the p resen t biodiversity level of these groups on a national and 
E u ropean  scale.

The FRENCH CENTIPEDE SURVEY and FAUNA GALLICA CHILOPODA are 
tools for th is  purpose .
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Beverly G e r d e m a n

Insigh ts in to  the biology o f a m illipede-m ite associa tion

Ohio S ta te  University, M useum  of Biological Diversity, 1315 K innear Road, C olum bus, OH 
43212-1192 , USA. E-mail: bgerdem a@ postbox.acs.ohio-state.edu

Millipedes are host to a  highly diverse m ite fauna, m ost of w hich are very 
poorly known. The focus of th is  study  is a  new U.S. species of 
H eterozerconidaetiae assooiated w ith Narceus (Spirobolida). O bservations 
have yielded su rp rising  stra teg ies th a t suggest a close relationship .

While H eterozercortids w ander actively on the millipedes they  exhibit a 
general site  specificity. Males can  often be found huddled beneath  the 
an tennae , neatly  ftting in the  depression. Alarm behavior, including response 
to millipede defensive chem icals, is very specific, involving a  rap id  re trea t 
betw een the  h o s t’s legs.

Only ad u lt heterozerconids possess posterior "suckers" supposedly for 
a ttach m en t purposes. They are the only life stage found on the  millipede. 
Im m atures, previously undescribed for the entire infraorder, are  no t found on 
the millipede. They are p redato rs of sm all m ites and collembola and  are free- 
living. The im m atures are extrem aly fragile and secondary associations with 
millipede created  hab ita t could be possible,
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Sergei I. G o l o v a t c h *  and Richard L. H o f fm a n * *

On th e  m illipede taxa and availability o f type m aterial o f J . F. Brandt
(Diplopoda)

* Institu te  for Problem s of Ecology and  Evolution, R ussian  Academy of Sciences, Leninsky pr. 33, 
Moscow 117071 (V-71), R ussia.
** Virginia M useum  of N atural History. M artinsville. Virginia 24112, U.S.A.

Between 1833 and  1841, J .  F. B randt (1802-1879), one of the  pioneers of 
myriapodology, described 15 genera and 79 diplopod species, m ostly exotic. A 
com plete relevant bibliography of B rand 's works is provided as well as a 
com plete list of his millipede generic and specific nam es, w ith indication of 
ex tan t type m aterial, its provenance and, w hen possible, the  p resent-day  
identities. Many of the  types are still available in the collection of the  
Zoological In stitu te  of the R ussian  Academy of Sciences in St. Petersburg, the  
in stitu tion  B randt headed since its creation in 1830. Several enigm atic 
species from th a t collection are redescribed and illustrated , m ostly w ith the 
aim  of m atching  them  with o ther available m ateria l/species.
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Kazimiera G r o m y s z - K a ł k o w s k a ,  Aneta U n k ie w ic z - W in ia r c z y k  
and Ewa S z u b a r t o w s k a .

The in fluence o f environm ental contam ination  on respiratory m etabolism  
and hum oral im m unity  in  C ylin dro iiilu s bu rzen lan d icu s  V e rh o e ff, 1907.

(Diplopoda).

D epartm en t of Animal Physiology, In s titu te  of Biology UMCS, Akademicka 19, 20-36  Lublin, 
Poland

The experimental material consisted of adult Cylindroiulus burzenlandicus. 
Millipedes collected in the forests of the Chelm Forrest District. In the laboratory, 
the control anim als were m aintained on uncontam inated litter, and the 
experimental anim als were m aintained on litter contaminated with sulphuric 
acid, cadm ium  chloride and deltametrine a t concentrations producing mortality of 
about 25 %.

Oxygen consum ption was m easured every other day for one m onth by micro- 
respirometric method at a  tem perature of 22°C. Prior to beginning m easurem ents, 
the anim als were adapted to experimental conditions for 20 min. Oxygen use was 
m easured for 2.5h. Results were expressed as mm3/g  of fresh body w eight/h.

Lysozyme type protein activity and anti-E. coli activity were m easured in the 
animal hemolymph by cup agar-diffusion technique. Hemolymph samples were 
placed in Petri plate wells prepared for the assays of the lysozyme activity and 
antibacterial activity of cecropins (and incubated at 28°C for 48h, after which the 
zone of lysis was m easured accurate to 0.5mm. Activity levels of proteins in 
hemolymph were expressed in gg/ml.

Generally speaking, all the tested toxins reduced oxygen usage and the 
sporadically noted increase in respiratory metabolism was not statistically 
significant. Reduction in oxygen metabolism is associated with decreased feeding 
activity and oxygen metabolism increase is a result of the initiation of feeding 
activity. Increased oxygen consumption can also indicate mobilisation of the 
organism and initiation of detoxication mechanisms. Low levels of respiratory 
metabolism observed during the term inal phase of the experiment are probably an 
effect of the destructive activities of the tested contam inants on respiratory 
structu res and respiratory enzymes.

The experimental anim als were characterised by low innate levels lysozyme- 
type proteins both in sum m er and winter. Anti-E. coli protein activity in the native 
hemolymph was noted in sum m er only. Basically, the tested contam inants did 
not increase protein levels, which indicates that m echanism s of humoral 
imm unity in millipedes are not completely developed and that the basic line of 
defense is associated with cellular immunity.

POSTER

http://rcin.org.pl



Michelle.L. Ha m e r * a n d  Robert S l o t o w **
21

Patterns o f specia tion  and distribution in  Southern African D oratogon u s
(Diplopoda; Spirostreptidae).

*Natal M useum , Private Bag 9070, Pieterm aritzburg, 3200, S outh  Africa.
**School of Life and  E nvironm ental Sciences, U niversity of Natal. D urban, 4041, South  Africa.

The tw enty previously known, and an  additional five new species of 
Doratogonus were recently revised. This genus is largely confined to Africa 
so u th  of the Zambezi and Kunene Rivers. In order to investigate relationships 
betw een the species, and their biogeography we used Hennig 86 to produce a 
cladogram  based  on male m orphological ch arac te rs. We th en  used th is  and 
Geographic Inform ation System  analysis to m ake a prelim inary assessm en t of 
the  relative contribution of abiotic and  biotic factors to speciation in 
Doratogonus. We considered the following factors: vegetation biome, edaphic 
(geological) biome, m inim um  w inter tem pera tu re , m ean an n u a l rainfall, CV of 
an n u a l rainfall, altitude and latitude. Factors were classified a t the  174- 
degree square  level from a range of sources. Each species w as listed in 
phylogenetic order and corresponding values for each biotic and  abiotic factor 
were included based on the locations of collected specim ens. The analysis 
reveals the relative im portance of each factor for speciation in  Doratogonus. In 
addition, th is analysis allows predictions to be m ade regarding d istribu tions 
of under-collected species, and provides insight in to  taxonom ically 
problem atic "species".
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J o s e p h  T. Ha n n iba l

A new  m illipede from the Mazon Creek, Illinois, fauna (Carboniferous, 
North Am erica), w ith prom inent paranota and about 6 0  body segm en ts

The Cleveland M useum  of N atural H istoiy, 1 W ade Oval Drive, Cleveland Ohio 44106-1767 ,
USA; E-mail: hannibal@ cm nh.org

D uring a survey of Mazon Creek fossils in the collection of the  Field 
M useum  of N atural History, Chicago, a  new species of helm inthom orph 
m illipede w as identified. This species has  conspicuously  keeled diplotergites 
m uch  like those of ex tan t polydesm ids. It also tapers  an teriad  and  h a s  long 
legs w ith (?) six segm ents. However, these m illipedes have abou t 60 body 
segm ents, m any more th an  do polydesm ids. The m etazonite is covered by two 
tran sv erse  rows of longitudinally oriented o rnam en ta tion  separa ted  by a 
tran sv erse  su lcus. The dorsal side of the  m etazonite is strongly tubercu la te , 
w ith the  tuberc les irregularly and  longitudinally arranged , and  the a rea  below 
the  p a ran o ta  is o rnam ented by elevated longitudinal ridges. This 
o rnam en ta tion  is som ew hat sim ilar to those of callipodids and  cam balids. The 
s te rn a l a rea  is narrow. The millipede is a  vary rare  form; only two specim ens 
are  know n. This species rep resen ts  a new family, a t least. Based on its 
p rom inen t pa rano ta  and an terio r tapering, it belongs in the  wedge 
ecom orphological group.
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H arald  Ha u s e r

H eterodactyly in  th e  genus C rasp ed o so m a  (Diplopoda, Chordeum atida, 
Craspedosom atidae): an observation error.

S taatliches M useum  fu r N atu rk u n d e  Górlitz, PF 300154, 02806 Gorlitz, G erm any

The num ber of described species, subspecies and varieties in the genus 
C raspedasom a  is im m ense. Many of these were separated  on the basis  of 
differences regarding the  ch arac te rs  of the back gonopods, the  so-called 
podosternite. Heterodactyly m eans th a t the processes of the podostern its may 
have very different lengths, no t only w ithin one species b u t also w ithin the 
sam e population. G enital m orphological exam inations of a  large series of Cr. 
rawlinsii (Le a c h , 1815) from the  whole d istribu tion  area did not reveal any 
differences regarding the  length  of the  podosternit processes. Analysis of the  
spatia l s tru c tu re  of the  podostern it showed th a t different perspectives of the  
sam e podostern it p roduce projections which look like brachy-, meso- and 
m acrodactyl forms. This resu lt suggests th a t heterodactyly is no t a  n a tu ra l 
phenom enon b u t an  erro r of observation. Consequently, a considerable p a rt of 
the  described taxa  th a t  are based  on such  perspective observation errors have 
to be deleted.
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A n g e la  H uth

D efensive secretion s o f m illipedes: m ore than ju st a product o f m elting
point decrease?

U niversitat B ayreuth , L ehrstuh l Tierókologie II, D -95440 B ayreuth, G erm any. E-email: 
angela .hu th@ uni-bayreu th .de

Ju lifo rm ian  m illipedes are know n to produce secretions dom inated by 
m ethyl-1,4-benzoquinone (Me-BQ) and 2-m ethoxy-3-m ethyl- 1,4-benzoquinone 
(2-MeO-3-Me-BQ). Up to now the apparen t absence of solvents in a lm ost all of 
these  defensive exudates has  been explained by referring to the  phenom enon 
of m elting point decrease: Mixing 2-MeO-3-Me-BQ with Me-BQ reduces the 
m elting point of the former com pound th u s  rendering the m ixture liquid.

B ut is the  only function of the  segm ental glands of m illipedes really to 
produce the two quinones a t an  optim al ratio to achieve an  effective defense?

R ecent gas chrom atography-m ass spectrom etry (GC-MS) analyses of the 
secretions of som e E uropean  Ju lid ae  have not confirmed th is  suggestion. 
Most species investigated produce a m ixture of several qu inones accom panied 
by m inor am oun ts  of some solvent com pounds. This m odification m akes the 
secretions more individual and probably changes their chem ical properties 
and  biological activity, too.

Moreover quantitative G C-analyses proved th a t the ratio  of 2-MeO-3-Me- 
BQ and  Me-BQ in some species is significantly different even betw een m ales 
and  fem ales. This resu lt does no t fit in w ith the concept of an  evolutionary 
improved defensive system  based  upon m elting point decrease. B ut it could 
indicate an  additional inter- and  intraspecific function of the  repugnatorial 
g lands of m illipedes.
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J a n  J a r o s z * and G rzegorz K ania**

The q uestion  of w hether in testin a l m icroflora o f th e  m illipede  
O m m a to iu lu s sa b u lo su s  could function  as a threshold  to  food in fection s

‘D epartm en t of Insect Pathology, Marie Curie-Sklodow ska University, A kadem icka 19, 20-033 
Lublin, Poland
“ D epartm en t of Biology and Parasitology, Medical University, Radziwillowska 11, 20-080 Lublin, 
Poland

The p resence of antim icrobial su b stan ces  in the insect gu t produced by 
ind igenous m icrobial flora m ight be detrim ental to the  developm ent and 
m ultip lication  of the ingested bacteria . The sterilizing effect due to 
Streptococcus faeca lis  in the gu t of the  greater wax m oth Galleria mellonella, 
especially w ith regard to the production of antim icrobials, h a s  been well 
docum ented . Since diplopods are considerably sim ilar to insects in term s of 
the ir biochem istry  and physiology it w as of in te rest to determ ine if a  sim ilar 
b a rrie r  to food infections could occur in the millipede Ommatoiulus sabulosus. 
Evidence obtained in th is study  ind icates th a t the  enteric bac te ria  group 
p redom inates in the  in testinal trac t of m ost Ommatoiulus individuals. The gut 
con ten t obtained from the te s t an im als revealed no significant differences in 
the  n u m b er and  types of enterococci present: Escherichia coli, Enterobacter 
agglomerans and  Klebsiella sp. occurred frequently in large populations (from 
3 .84  x 10H E. co li/individual to 1.09 x 108 E. agglom erans/individual) in the 
diplopod guts. Accidental microflora represented by Pseudom onas Jluorescens, 
Sarcina, Micrococcus and spore-form ing bacilli belonging to Bacillus sp. was 
no t num erous. Occasionally, yeast-like fungi and m oulds were detected in 
sm all popu lations only. W hen the individual contained larger populations of 
Enterococaceae, o ther morphologically different forms constitu ted  only a very 
lim ited percentage of the m icroorganism s present. This specific com position of 
m icroflora suggested  th a t in testinal bacteria  have the ability to produce one or 
m ore com pounds w ith an tibacteria l activity.

The p redom inan t types of bacteria  p resen t in the  gu ts  of O. sabulosus  were 
unab le  to produce any bacteriolytic activity contribu ted  to lysozyme-like 
enzym es, colicins or o ther antibiotic su bstances. Some o ther com petition 
m echan ism s m ust, therefore, be active since the predom ination of enteric 
b ac te ria  in Ommatoiulus in testines cannot be explained simply by antibiosis. 
The lack of contam inating  m icroflora could ra th e r resu lt from unfavourable 
biochem ical environm ent of the  m idgut ju ice  and  little or no com petition for 
the  p redom inan t bacteria  th a t th rough  rapid colonization and overgrowth of 
the millipede intestines eliminate microbial contam inators adsorbed with food.
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W łodzimierz J a ś k i e w i c z  and Zygm unt P ir ó g

The diplopod com m u n ity  o f alder forests in  Beskid N iski m ountain  chain,
Poland.

M edical U niversity in Lublin. D epartm en t of Biology and Parasitology, Radziwiłłowska 11. 20-080 
Lublin, Poland

A com m unity  of m illipedes w as studied in four alder forests belonging to 
the  p lan t associations: A lnetum  incartae (Ai), A. incanae w ith Alium  ursinum  
(AiAu), A. incanae  w ith Fraxinus excelsior (AiFe), A. incanae  subjected  to 
anthropogenic p ressu re  (Aiap). These are swam py forests growing along 
s tream s and  occurring  characteristica lly  in the  valleys of w atercourses, with 
lu sh  ground  cover arranged  in c lum ps and  patches. The m illipedes were 
sam pled for 2 years in  spring, early sum m er and  early au tu m n . In the  forests 
hab ita ts , litter siftings were used  as  the  m ost efficient m ethod for collection of 
m illipedes rep resen ting  the  edaphic com ponent in the  fauna.

A to tal of 24 millipede species were recorded in the  alderwoods of Beskid 
Niski m oun ta in  chain  (physiographic u n it of the  C arpath ians), w ith 20 species 
in Ai, 15 species in AiAu, 5 species in AiFe and 6 species in  Aiap. Two 
ecological ind icato rs were used  to evaluate the  Diplopoda com m unity: an 
index of dom inance and  an  index of constancy  of occurrence. It was 
estab lished  th a t  the  com m unity  included 5 different zoogeographical factors, 
w ith C arp a th ian  and  C entral E uropean  species prevailing. High indices of 
dom inance and  constancy  of occurrence in the  com m unity were registered for 
the  species: Glomeris connexa  C. L. KOCH, Trachysphaera acutula  ( L a tz e l ) ,  
Leptoiulus trilobatus trilobatus ( V e r h o e f f ) ,  Leptophyllum  transsilvanicum  
V e r h o e f f ,  Polyzonium germ anicum  B r a n d t .  D uring the investigations new 
locations were identified for som e un ique Diplopoda species in  Poland, namely 
Trachysphaera gibbula  ( L a t z e l ) ,  B eskid ia  ja n ko w sk ii  ( J a w ł o w s k i ) ,  Microiulus 
carpathicus ( V e r h o e f f ) .
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G rzegorz Kania

S u scep tib ility  o f O m m ato iu lu s sa b u lo su s  (Diplopoda, Julida: Julidae) to
invasion  w ith n em atod es

‘‘D epartm en t of Biology and Parasitology, Medical U niversity, Radziwiłłowska 11, 20-080  Lublin, 
Poland

This investigation concen tra ted  on study ing  the  m echanism  of cell- 
m ediated im m une response  in nem atode invasions of larvae of the  millipede 
Ommatoiulus sabulosus  and  the  greater wax m oth  Galleria mellonella. The 
target a rth ropods were exposed to infective juven iles of two entom opathogenic 
rhabditid  nem atodes S teinem em a carpocapsae  and  Heterorhabditis 
bacteriophora and to the free-living sap rophagous nem atode Rhabditis Duj.

As can  be seen  from laboratory  b ioassays bo th  Ommatoiulus sabulosus  and 
Galleria mellonella were highly sensitive to invasions of insect-pathogenic 
nem atodes S. carpocapsae and  H. bacteriophora, and  nearly  100% of the 
m illipedes had  perished two w eeks post-invasion. In general, 
entom opathogenic nem atodes quickly killed the  g rea ter wax m oth w ith typical 
sym ptom s of nem atode parasitism . Life cycle in  Galleria w as com pleted and 
new generations of infective entom opathogenic nem atodes appeared normally. 
The parasitic  nem atodes were no t encapsu lated  in  the  body cavity of O. 
sabulosus  and  G. mellonella. In conclusion, in O. sab u lo su s  encapsulation  
was only seen  in the case of the  free-living nem atode Rhabditis Duj. 
E ntom opathogenic nem atodes are highly pathogenic for G. mellonella and  for 
O. sabulosus.
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C hris K e t t l e * ,  W allace A r t h u r * ,  Trevor J o w e t t * *  and A lessandro
M in e l l i***

D escription  o f a hom eotica lly  transform ed specim en  of S tr ig a m ia
m a ritim a  (Leach, 1 8 17)

* Ecology C entre, University of S underland , Sunderland  SRI 3SD, UK
**School of B iochem istry & G enetics, University of Newcastle upon Tyne, Newcastle-upon-Tyne, 
NE1 7RU, UK
***Department of Biology, University of Padova, Via Ugo B assi 58 B, I 35131 Padova, Italy

The coastal geophilom orph Strigamia maritima is d istribu ted  along 
E uropean  coasts from Norway to France. In Britain, there  are m any 
populations, som e of them  very dense. In routine sam pling from a population 
a t W hitburn  in NE England, a  male specim en w as discovered th a t exhibited a 
com plete transform ation  of the  ‘in term ediate segm ent’ into a  repeat of the 
final tru n k  segm ent. This transform ation  gives the affected individual two 
pairs of specialized back  legs and, in total, an  even num ber of pairs of legs 
(48), w hich is unique. The transform ation  is reasonably sym m etrical, and  so 
m ay well be genetic in origin - i.e. due to a hom eotic m utation . Nothing is yet 
know n abou t geophilom orph Hox genes, b u t by com parison w ith o ther 
arth ropods a possible cause  of the  transform ation  observed is a  change in the 
dom ain of expression of the  Abdominal-B  gene. Here we describe the specim en 
in detail. We also describe the exlent of variation in segm ent num ber in the 
source population, and  the h ab ita t in which th a t population lives.
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Desm ond K im e

Present know ledge o f th e  distribution o f European m illipedes (Diplopoda).

Entom ology D epartm ent, Belgian Royal In stitu te  of N atural Science, 29 rue V autier, B -1000 
B russels, Belgium.

The am oun t of detailed inform ation available concerning the d istribu tion  of 
m illipedes in the different regions of Europe is outlined and sum m arised . It 
re su lts  from tw enty years of investigations, m ainly into the large am oun t of 
published  literatu re , b u t also in the field. A part from recording the 
d istribu tion  of the  taxa  in forthcom ing atlases, th is a ssessm en t has  two 
principal objectives. The first is to pick out those geographical a reas  where 
m ore work is needed to complete our knowledge of the taxa present. Secondly, 
to arrive a t a  position where it is possible to relate the d istribu tion  of the 
different taxa  to their ecological needs and to the history of the C ontinent. The 
d istribu tions of the various orders and the p a tte rn s  of millipede diversity are 
briefly d iscussed  in  th is context. In view of taxonom ic revision on the one 
hand , and  the continuing discovery of new species on the other, the  num ber 
of species of European  Diplopoda is no t certain, b u t is supposedly the best 
p a rt of two thousand .
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E m il ia  Ko n d e v a

M illipedes (D iplopoda) in  litter  o f xerotherm ic oak forests in  Bulgaria

In s titu te  of Zoology, 1 ‘T s a r  O svoboditel” Blvd., 1000 Sofia., B ulgaria

The litter fall of mixed broad-leaved forests in the tem perate  clim atic zone 
is actively settled by specific complexes of millipedes. In ten  oak com m unities 
(Quercus cerris L., Q. Jrainetto  T e n . and  Q. virgiliana (Ten.)) were investigated 
the litter-inhab iting  diplopods in th ree  climatic zones-subm editerranean , 
tran sco n tin en ta l and continental. The oak com m unities are in  30-50 age-old 
s tru c tu re  and  their litters are com posed of some or all of the th ree  Ao layers 
on the soil m ineral horizons.

The field investigations were connected with h an d -so rtin g  and  sieving the 
an im als from the leaves. In the laboratory analyses w as included the 
photo therm oextraction  by Berlese ap p a ra tu s , too. The different m ethods for 
the ex traction  of the  anim als were selected depending on the  landscape 
peculiarities of the forests. These analyses were provided in the  period of more 
th an  10 years.

The millipede species of genders Glomeris, Poydesm us, Megaphyllum, 
Allaiulus and  Leptoiulus are predom inated in these mixed oak forests. There 
are species with eurytopic d istribu tion  like M egaphyllum transsilvanicum  
(Ve r h o e f f ) and Leptoiulus trilineatus (C.L.K o c h ). The o ther one, like Allaiulus 
abaligetanus  V e r h o e f f , is stenotopic in the so u th eas te rn  forests of Bulgaria
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Zoltan K o rs ó s * ,  E rzsebet H o rn u n g * * , Zsuzsa C sab a* *  and Gyuzu S z e l*

Diplopoda of riparian forests affected  by the Gabcikovo-Nagymaros
Barrage System

*

D epartm en t of Zoology, H ungarian  N atural H istory M useum , B aross u. 13, H -1088 B udapest. 
H ungary
‘‘D epartm en t of Ecology, University of V eterinary Science, Rottenbiller u. 50, H-1071 B udapest, 
H ungary

In the fram ework of the environm ental assessm en t of the Gabcikovo- 
Nagym aros Barrage System , NW Hungary, Diplopoda assem blages were 
com pared to show  the effect of changes in soil w ater supply of different forest 
hab ita ts .

Five plots, including Salix- and Q uercus-dom inated soft- and hardwood 
riparian  forets, were sam pled by pitfall trapping  in 1998. Ten species of 
diplopods were found altogether.

Based on the prelim inary data, a h ierarchical c luster analysis resu lted  in 
the  separa tion  of h ab ita t ‘2 ’ th a t is supposedly m ost influenced by the 
decreasing  w ater table due to the diversion of the old D anube river in the 
Szigetkóz area  in 1992. The softwood and  hardwood forests are pairwise 
grouped together because  of their sim ilar species diversity and  relative 
ab u n d an ce  values.

A n n u a l a c tiv ity  c y c le  a n d  age  g r o u p s  o f  th e  tw o  m o s t  a b u n d a n t  p o ly d e sm id  
s p e c ie s  (Polydesmus complanatus (L in naeus) a n d  Polydesm us denticulatus C. 
L. K o ch ) a re  a lso  d e sc r ib e d .

F u rth e r da ta  evaluation and long-term  m onitoring activity are necessary  to 
follow successional changes in the area.
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G e o rg e  Ko zu lk o

Som e a sp ects o f the occurrence o f G lom eris con n exa  C. L. K och, 1847  
in  B eloviezha Primeval Forest

S tate  National Park “Belovezhskaya P u sh ch a”, 225063, B rest region. Republic of B elarus

Glomeris connexa  is a rare  species included in the  B elarus Red list. The 
stud ies  on the d istribu tion  of the species in n a tu ra l ecosystem s of Belovezha 
Primeval Forest (the B elarussian  part) were conducted in 1988-93, on 17 
pe rm anen t plots, in 12 m ost typical forest types, using  the s tan d ard  m ethod 
of soil sam ples. In total, 2488 sam ples were taken  and 598 specim ens of G. 
connexa  were collected.

G. connexa is a  common, som etim es num erous and  dom inant species 
am ong Diplopoda in Beloviezha Primeval Forest. The density  of G. connexa  in 
different forest types varies ra th e r  considerably from 0 to 42.8 in d ./m 2 . The 
h ighest density  of the species h as  been registered in wet pine stands: 11.3- 
42.8 in d /m 2 . The density  of the species in birch  s ta n d s  is 5 .0 -14 .8  in d /m 2 
b u t reaches very low values or falls to 0 in o ther types of forest w ith hardwood 
trees.

The correlation analysis h as  show n an  absence of a close dependence on 
any environm ent factors. It is explained by the effect of the excessive num ber 
of wild u n gu la tes  th a t cause  significant changes to the environm ent of 
Belovezha Primeval Forest.
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D m itry  A .K rivolutsky

M yriapods as b ioindicators o f radioactive pollution

Biogeography D epartm ent, G eography Faculty, Moscow S tate  University, 119899, Moscow,
R ussia

M yriapods are a  sensitive group of bioindicators in areas of radioactive 
con tam ination . A long-term  analysis of ecological after-effects, biodiversity 
changes and  effects of n a tu ra l protection regulations on soil anim al 
com m unities w as carried ou t in Russia, U kraine and  K azakhstan in 1968- 
1998. C ontam inated  areas were investigated in Chernobyl, South  Urals, 
Sem ipalatinsk , Novaya Zemlya and North Urals. An initial sh a rp  reduction in 
an im al biodiversity and com m unity s tru c tu re  of soil fauna  w as observed and 
w as followed by a long-time process of the  system  retu rn ing  to the  initial 
param eters . Secondary changes and side-effects were registered for active 
m igran t forms and  for trophically connected species. M yriapods disappeared 
in soils subjected  to more th an  1000 C i/km 2 S r90 contam ination. An increase 
in the  ra te  of anom alies and population variability on the polluted plots has 
been noted in two geophilid species.
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J a n u sz  K u b r a k ie w ic z  and Bożena S im ic z y je w

The ovary structure and oogenesis in  diplopods.

Dept, of G eneral Zoology, Zoological Institu te , University of Wroclaw, 50-335 Wroclaw, 
Sienkiewicza 21, Poland

The ovary in diplopods is a single, tu b u la r organ extending along the body 
axis betw een the  alim entary  canal and  the central nervous system . The lum en 
of the  ovarian tube  is filled w ith num erous, d istinct su b u n its  term ed "ovarian 
sacs". E ach  ovarian sac is m ade up  of a germ  cell (oocyte) covered by simple, 
squam ous epithelium . The epithelial cells of the  ovarian sac play an  
exclusively s tru c tu ra l role: they do not seem  to contribu te  to e ither 
vitellogenesis or the form ation of egg envelopes and th u s  can  not be referred 
to as follicular cells. Each ovarian sac is connected with the site of germ cell 
origin by epithelial cells. Com parative histological and u ltra s tru c tu ra l 
analyses of the diplopod ovary s tru c tu re  showed a few significant differences 
betw een the prim itive penicillates and  the more advanced ch ilognathans. The 
m ain  differences are in the location of the  initial stages of germ  cell 
d ifferentiation. In the  penicillates the  gonial cells and early m eiotic oocytes 
differentiate w ithin a single, lens-shaped  germ arium  zone, w here the germ  
cells rem ain  connected by in tercellu lar bridges. In the  ch ilognathans the germ  
cells a t the  initial stages of their developm ent can  be found w ithin the  dorso
lateral p a rts  of the  ovarian wall. They form groups of separa te  cells (germ 
nests) w hich are invested by som atic tissue. In co n tra s t to the  single 
germ arium  zone in  the  penicillates, the germ n ests  of the  ch ilognathans are 
n um erous and  occur in pairs.
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M a łg o rza ta  Le śn ie w sk a

C entipedes (Chilopoda) com m unities o f three b eech  forests o f Poland

D epartm en t of G eneral Zoology, Adam Mickiewicz University, Fredry 10, 61-701 Poznań, Poland

The com m unities of centipedes of th ree beech forests have been com pared. 
The forests are s itu a ted  in different zoogeographical regions of Poland, nam ely 
W ielkopolska, Roztocze and Pieniny. 30 Chilopoda species were recorded in 
the  h a b ita ts  stud ied . 19 species were found in W ielkopolska, 17 in Pieniny 
and  13 in Roztocze. The following 6 species occurred in all th ree  regions: 
Lithobius mutabilis L. K o c h , L. forjicatus L in n a eu s L. erythrocephalus C. L. 
K o c h , L. piceus  L. K o c h , L. lapidicola M e in e r t , Strigamia acuminata  (L each ). 
The average densities of Chilopoda were: in  Roztocze - 17,4 in d ./m 2, in 
W ielkopolska - 51,5 in d ./m 2, in Pieniny - 111 in d ./m 2. Frequency and 
ab u n d an ce  analyses were carried out.
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Jo h n  G. E. Lew is

A ntennal characters in  cen tip ed es w ith particular reference to  
scolopendrom orphs (Myriapoda, Chilopoda).

S om erset C ounty  M useum , T aun ton  Castle, Som erset TA 14AA, U.K.
C orrespondence address: M anor Mill Farm , Halse, T aunton , Som erset, TA4 3AQ, U.K.

V ariation in an tennom ere num ber in the  Chilopoda is sum m arised  and 
possibility of a  comm on developm ental p a tte rn  d iscussed. D uring the 
anam orph ic  developm ent of m any lithobiids the an tennom eres increase from 
7 to 11 th en  to 14 (the num ber in the  Geophilomorpha) and 17 (the basic 
n u m b er in the  Scolopendrom orpha and probably Craterostigmus). It is 
suggested  th a t  the  presence of specialised sensilla on an tennom eres 2, 5 / 9  
and  13 reported for a  num ber of G eophilom orpha reflects the  developm ental 
p a tte rn  of the  a n te n n a  from the 7 to the 14 an tennom ere stage in larval 
Lithobiom orpha.

Scolopendrom orpha w ith a  fixed num ber of an tennom eres (17) cannot 
repair an ten n a l dam age by an tennom ere division, only by their elongation and 
an tennom ere  num ber m ay be used  to separa te  groups of species.

W ith the notable exception of the  Geophilom orpha an tenna l morphology 
h as  largely been ignored. The an tennae  of scolopendrom orphs could provide 
d a ta  th a t  m ight shed som e more light on the relationships betw een the 
scolopendrom orph genera. Such  charac te rs  are the extraordinary  trichoid 
sensilla  of Scolopocryptops w ith their co lum nar sockets and  variety of 
scu lp tu ring  of the  an tenna l cuticle as betw een S colopendra and  A sa n a d a  and 
Otostigmus.
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M irosław Ł u c z y ń s k i* ,  W allace A r t h u r * *  and Jo lan ta  W y tw e r * *

A llozym e electrophoretic study of gen etic  variation w ithin , and 
rela ted n ess betw een, Strigam ia m a ritim a  (Leach, 18177 and L ith ob iu s

fo r f ic a tu s  (Linnaeus 17587

*D epartm ent of E volutionary Ecology, Olsztyn University of A griculture and Technology, 10-718
Olsztyn-Kortowo Bl. 37, Poland 
* *

The N orthhum brian  W ater, Ecology Centre, University of Sunderland , S underland  SR I 3SD, 
United Kingdom
**Museum and  In s titu te  of Zoology, PAS, Wilcza 64, 00-679 W arszawa, Poland

Sam ples from n a tu ra l populations of Lithobius forficatus (an inland 
lithobiom orph) and  Strigamia maritima (a coastal geophilomorph) from several 
sites in  Poland and Britain were studied by allozyme electrophoresis. Allele 
frequency d a ta  derived from electrophoretic separa tion  of the  enzyme 
p roducts  (AAT, ADH, CK, G3PDH, GPI, IDDH, IDHP, LDH, MDH, MEP, PGDH, 
PGM, SOD) of respective genetic loci provided da ta  on the kind and am oun t of 
genetic polym orphism  existing w ithin exam ined sam ples as well as  on the 
genetic re la tedness betw een populations and species. A lthough our d a ta  are 
limited, they provide a considerable extension of cu rren t knowledge on genetic 
variation in centipedes a t the  allozyme level, as only one previous study  has  
dealt w ith th is subject.
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Dieter M a h s b e r g

A m illipede m eets  term ite  m ounds: A rc h isp iro s tre p tu s  tu m u lip o ru s  
(Karsch 1881) in  th e  W est African savanna (Diplopoda, Spirostreptida,

Spirostreptidae)

T heodor-B overi-Institute (Biocenter), University of W urzburg, Zoology III, Am H ubland, D -97074 
W urzburg, G erm any

Archispirostreptus tumuliporus is the largest species in a diverse millipede 
com m unity of the  G uinea savanna  in W est Africa. Ecology and behaviour of 
th is sp irostrep tid  were studied in the Comoe National Park, Ivory Coast, over 
seven rainy season  onsets.

A. tumuliporus occurs in a variety of h ab ita ts  and is found in the  open 
sav an n a  as well as in the  gallery forest. For a study  on d ispersal and  home 
site tenacity, all larger specim ens which were found along a sav an n a  tran sec t 
of abou t 2 km  length were individually m arked and  released. The tra n se c t w as 
resam pled during  consecutive n ights. About 90% of all 300 labeled A. 
tumuliporus were associated w ith m ounds of Macrotermes bellicosus where 
recap tured  specim ens were also exclusively found. In the  savanna, 
m acroterm ite m ounds are very densely d istribu ted  and  they seem  to be 
im portan t shelters, rendez-vous areas, breeding sites and .k indergartens ' for 
A. tumuliporus. They also serve as  .stepping-stones' for d ispersers.

In the  gallery forest, A. tumuliporus also preferred vertical elevations like 
term ite m ounds or river b an k s  as re trea ts. R ecapture ra tes  of specim ens 
m arked during  feeding were h ighest a t sites w ith food of high quality  (e.g. 
fungi).

G roups of sm all A. tumuliporus which were regularly observed a t certain  
sites were considered to be b ro thers  and  sisters. From these groups, repeated 
m easu rem en ts of body size were taken  over several seasons, allowing the 
estim ation  of som e life history  param eters of these long-lived arth ropods.
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S v e t la n a  Mak sim o va

M illipede (Diplopoda) fauna o f forest b iogeocenoses o f P olessky Radio-
Ecological R eserve (Belarus)

In s titu te  of Zoology of NAS of Belarus, 220072, Minsk, B elarus

The m ain  goal of the study  was to investigate the  effect of a high 
radioactive background on Diplopoda fauna in various forest biogeocenoses. 
The m ateria l w as collected in the Gomel region w ithin 30 km from CNPP in 
1986-1996, using  soil sam ples and soil traps. At p resen t the Polessky Radio- 
Ecological Reserve w ith a  contam ination level of up  to 1500 kBq x m-2 is 
located a t  th a t site. Sim ilar biotopes w ithin the "Pripyatski" National Park, 
located 150 km  to the w est of the  study  area, were chosen as  a  control.

Considerable differences were found in the species num ber between 
biogeocenoses w ith different level of contam ination. All 12 species of 
D iplopoda have been identified in the contam inated biogeocenoses (compared 
to 20 in  the  control group). Radioactive contam ination d isturbed  the process 
of no rm al reproduction of Diplopoda and their age s tru c tu re . A higher 
radionuclide con ten t w as found to resu lt in suppression  of Diplopoda, 
m anifested  by a decrease of density  and zoom ass.

O ur resu lts  m ay dem onstrate  the effect of rad iation  on millipede after the 
Chernobyl accident.
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Erwin M e y e r  and Rudiger K a u f m a n n

M illipedes as co lon izers in  a glacier foreland (Austrian Central Alps)
(Diplopoda)

In s titu te  of Zoology and  Limnology, University of In n sb ruck  T echnikerstr. 25, A - 6020 
Innsbruck , A ustria

Most glaciers in the  Alps have been retrea ting  continuously  since the  mid- 
19th century , w hen they a tta ined  their m axim um  postglacial extension. The 
deglaciated area  in the forefield of the  "Rotmoosgletscher" n ea r Obergurgl
(Ótztal Alps) is abou t 2 km long (2250-2450 m a.s.l., 46°50 ' N, 11 °03 ' E) and 
rep resen ts  a chronosequence of successional stages. Pitfall tra p s  were 
employed to investigate the im m igration rate  of millipede species from the 
su rround ing  alpine vegetation zones into deglaciated land and th e ir p resen t 
d istribu tion . Five ju lid  species (Ophyiulus nigrofuscus, Leptoiulus alemannicus, 
L. simplex, L. saltuvagus  and Ommatoiulus sabulosus) and five chordeum atids 
(Trimerophorella nivicomes, H aasea fonticulorum, Iulogona tirolensis, 
Dactylophorosoma nivisatelles and  Ochogona caroli) have already invaded 
across the  m oraine into the glacier foreland. T. nivicomes (a h igh-alpine 
endem ic species) and H. fonticulorum  (a sou th  alpine species, whose 
d istribu tion  is usually  limited by the sum m its of the C entral Alps) have 
advanced 1400 m into the glacier foreland up  to the pioneer vegetation stages 
and  estab lished  breeding populations there. Seven species (L. simplex, L. 
alem annicus, L. saltuvagus, D. nivisatelles, O. caroli and O. nigrofuscus) 
occurring outside the glacier foreland from the tim berline up to the  open 
lichen h ea th  and  the high alpine sedge m ats live in p lan t assem blages of still 
early successional stages th a t have been ice-free for a t least 50 years. The 
w idespread euryoecious O. sabulosus  invaded only 250 m across the  1850- 
m oraine to m ore favourable initial g rasslands, particularly  on the valley 
slopes exposed to the  SW.

From previous investigations by J a n e t s c h e k  (1949) in a com parable area  in 
the  C entral Alps it can  be concluded th a t the im m igration rate  of millipedes 
am o u n ts  to approxim ately 500 m over the last 50 years.
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E le n a  V. M ikhaljova

Som e p ecu liarities in  th e  distribution and ecology o f Diplopoda in  Siberia
and th e  Far East o f Russia

In s titu te  of Biology and  Pedology, F ar E ast Science Centre, R ussian  Academy of Sciences, 
p rospek t 100-letiya 159, V ladivostok 690022, R ussia

Siberia and  the  Far E ast of R ussia are curren tly  know n to suppo rt ca. 100 
millipede species from 27 genera and 16 families. Most of the  species and 
genera, and  even a few families, are endem ic there, largely rooting in a n d /o r  
confined to several m ontane lands (Altai, Sayan, K ham ar-D aban, Sikhote-Alin 
etc.) a t  th e  so u th e rn  periphery of the  region. Diplopoda are predom inantly  
forest-dw ellers, alm ost totally ab sen t from the perm afrost p a rts  of tu n d ra  and 
taiga as well as  from the so u th e rn  steppes. The forest-steppe belt appears to 
be populated  by diplopods only marginally, yet none of the  species is endemic 
there. A family m ost characteristic  and species-rich (taking up  abou t a ha lf of 
the regional list) is the D iplom aragnidae, with the erstw hile sole constituen t 
genus Diplomaragna  A ttem s, 1907 obviously m eriting splitting into a whole 
n u m b er of genera.
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Carm e M i q u e l ,  E duardo  M a t e o s  and Antoni S e r r a

A soil population o f P olyxen us lagu ru s  (Linne, 1758) in  a M editerranean  
forest (Diplopoda, Penicillata: Polyxenidae)

D epartam en t de Biologia Animal, F acu lta t de Biologia, U niversitat de B arcelona. Avda. D iagonal, 
645. 08028  B arcelona, Spain

This work w as performed in  an  experim ental plot in the  Parc N atural de 
S an t Llorenę de M unt (Barcelona, Spain), in a  sclerophilous forest of 
M editerranean clim ate. This forest is m ade up  m ainly o f Quercus ilex and 
Pinus halepensis; the  m ost im portan t b u sh  species in it is A rbutus unedo. The 
litter is of the  leptom oder type, w ith a  m ean pH of 5.88 (m easured in 1:2.5 
w ater).

Field sam pling w as perform ed for 24 m onths in a  row in  order to quantify 
the  density  of edaphic arthropods. In the  experim ental plot (40 x 40 m), th ree 
horizons were sam pled: L+F, H, and  A (leaf litterfall, hum us, and  the  first five 
cm of the  m ineral layer). A 0.36m -diam eter cylindrical corer (equivalent to 
0 .102 m 2 ), w as used  as sam pling device. Five replicate sam ples were obtained 
a t each sam pling.

The study  m aterial included a rem arkably ab u n d an t population  of 
Polyxenus lagurus which com prised m ales and females. Density fluctuations 
of th is species as well as its horizon preferences were analyzed th roughou t the 
period of study. M ean density  in the  whole profile w as 374.4 in d ./m 2 w ith a 
notable value of 191.5 in d ./m 2 in horizon H. V alues of U sher index suggested 
also a preference for th is  horizon and overall for organic levels. C orrelation of 
their phenology against soil and clim ate param eters (water con ten t in soil, 
tem pera tu re  and rainfall) showed th a t  Polyxenus lagurus is a  therm ophilous 
species.
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A ndrej M ock

M illipedes (Diplopoda) o f the W est Carpathian caves - a prelim inary
review.

E ast-S lovak M useum , Hviezdoslavova 3, SK-041 36 Kosice, Slovakia

The m illipede fauna in W est C arpath ians, in com parison w ith cave fauna 
in the neighbouring Alps or Sou th  (Meridional) C arpath ians, is poor because 
of the  effect of the  las t glaciations. Only one troglobite species, Typhloiulus 
polypodus  (Lo k s a , 1960), is known from th is region. Allorhiscosoma sphinx  
(Ve r h o e f f , 1907) is a troglophile species endem ic to the  central m oun ta ins of 
the  W est C arpath ians. Trachysphaera costata  (Wa g a , 1858), H aasea  
flavescens  (La t z el , 1884), Brachydesm us superus  Latzel , 1884, Polydesm us 
com planatus  (Lin n a e u s , 1761), P. denticulatus C .L.K o c h , 1847, Nopoiulus 
kochii (Ge r v a is , 1847), Boreoiulus pallidus (B r a d e -B ir k s , 1920), also found in 
caves, a re  w idespread species and could be regarded as local troglophiles. The 
o ther records have trogloxenic character. Cold en trances of some caves are 
relic h a b ita ts  for several subalp ine or alpine species. Published da ta  are 
reviewed. The la tes t biospeleological research  indicates th a t our knowledge 
abou t the  millipede cave fauna of W est C arpath ians is not complete.
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T a ro m b era  Mw abvu

A new  sp ec ies o f th e  genus B icox iden s  Attems, 1928 from Gokwe, 
Zimbabwe (Diplopoda, Spirostreptida, Spiriostreptidae)

U niversity of Zimbabwe, Biological Sciences D ept., Box MP 167, M ount Pleasent, H arare, 
Zim babwe

Bicoxidens gokw i n. sp. is described from four m ales. B. gokw i was 
collected in  Nyam uroro m ountains, no rth  of Gokwe near Kuw irirana B usiness 
Centre, w est of H arare, Zimbabwe. The new species differs from the o ther five 
valid m em bers of the  genus in m any aspects. B. gokw i differs from congeneric 
species by having yellow an ten n ae  and a large rounded flask shaped process 
m idlength aborally on the lateral lamella. The telocoxite lacks prom inent 
lateral processes o ther th an  th a t which touches, b u t not overlaps, the 
opposite process. Like descrip tions of o ther valid species w ithin the genus 
Bicoxidens, the  an terio r gonopods of B. gokwi form the  basis  of th is 
description.
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Monique N g u y e n  D u y  - J a c q u e m i n

R edescription  o f P olyxen u s a lbu s  Pocock, 1894 (Diplopoda, Penicillata), 
an addition to  the French fauna.

L aboratoire de Zoologie (Arthropodes). M useum  N ational d'H istoire N aturelle. 61 rue  Buffon F- 
75231 Paris, F rance.

A sixth F rench species of Penicillata was found on the M editerranean 
islands of Porquerolles and Corsica. This species w as identified as Polyxenus 
albus  POCOCK, 1894, based on an  exam ination and redescription of the  types 
from Genoa. Its pale yellow colour readily d istinguishes it from the  brown 
Polyxenus lagurus. O ther m orphological charac te rs  are sim ilar to these  o f P. 
lagurus, except for a lower and  invariable num ber (3) of sensilla basiconica on 
the V lth an ten n a l article, p resen t from the larval s tad ium  II; the  n u m b er of 
sensilla  basiconica varies from 5 to 10 in adu lts  of P. lagums. P. a lbus  m u st 
be considered a m editerranean  species because it w as collected on several 
islands: Ponziane (Italy), Krk and Plavnik (Croatia), Corfu, Crete, Z ante and 
K arpathos (Greece).
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J a n a  OzANOvA

M illipede com m unity  o f Hurka u Hranic National Nature R eserve

Dept, of Ecology, Faculty  of Science, Palacky University, Svobody 26, 77146 Olomouc, Czech 
Republic

H urka u H ranic National N ature Reserve is s itua ted  sou th  of Hranice na 
Morave (northern  Moravia, Czech Republic) on the right bank  of the  River 
Becva. The millipede com m unity of a  beech-oak-hornbeam  forest w as sam pled 
for 2 years.

From J u n e  1995 to J u n e  1997 a program m e of continuous pitfall trapp ing  
was u n d e rtak en  by the Agency for N ature C onservation and  Landscape 
Protection of the  Czech Republic. The trap s  were em ptied every th ree  w eeks in 
the  vegetative season  and every six w eeks in the  w inter season.

A total 511 millipede individuals of 13 species (5 orders, 7 families) were 
recorded. M egaphyllum  projectum  ( V e r h o e f f ,  1907) (29.55% of the  captures) 
and  Leptoiulus trilobatus ( V e r h o e f f ,  1894) (16.63%) were found to be the 
dom inan t species. Activity w as g rea test in May and in October.

The research  in th is region is still in progress.
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Zygm unt P i r ó g  and Włodzimierz J a ś k ie w ic z

T axonom etrical analysis o f Diplopoda distribution in  Poland

Medical University in Lublin. D epartm ent of Biology and Parasitology. Radziwilłowska 11, 20 -  80 
Lublin, Poland

The aim  of the  study  was a chorological analysis of Diplopoda d istribu tion  
in Poland. Inform ational -  weight taxonom etric m ethod w as used (PIRÓG, 
1990).

Physiographic u n its  of the area  of Poland were trea ted  as operational 
taxonom ic u n its  OTU. Diplopoda species observed in the  individual OTU areas 
were used  as distinctive features (characters).

The resu lts  were presented as a dendrogram , dividing Poland into four 
regions of diplopod occurrence. Region A -  Karpaty and  Roztocze. Region B -  
Wzgórza Trzebnickie, Górny Śląsk, Wyżyna M ałopolska, Góry Świętokrzyskie, 
Kotlina Sandom ierska, Podlasie and  Puszcza Białowieska. Region C - Sudety. 
Region D -  A reas N & NW of Poland and, Dolny Śląsk, Krakowsko -  
Częstochow ska and  Lubelska highlands.

The areas (ranges) of these regions and their biogeographic ch arac te r 
strongly suggest th a t the d istribution of Diplopoda w as determ ined by 
geographical and  geobotanical conditions which arose from geological 
processes and  then  ecological changes associated with an thropopression .
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H ubert POTOĆNIK and Ivan Kos

Predation strategy o f som e sym patric lithobiid  sp ecies (Lithobiom orpha,
Chilopoda)

D epartm ent of Biology. B iotechnical Faculty, University of L jubljana, Vecna pot 111, 1001 
L jubljana, p.p. 2995, Slovenia; e-m ails; hubert.potocnikc@ uni-lj.si; ivan.kos@ uni-lj.si

The stra tegy  of predation or the nu trition  hab its  of th ree lithobiids has 
been exam ined. These three species rep resen t the dom inant cen tipedes in 
mixed forests of Slovenia. They live in the  sam e com m unities, frequently  on 
the  sam e m icrolocation. Specim ens (Eupolybothrus tridentinus ( F a n z a g o ) ,  
Lithobius JorJicatus (L in n a e u s )  and Lithobius validus M e i n e r t ,  were fed with 
th ree k inds of prey (enchytraeids, m ealworms, crickets), represen ting  three 
m orphologically different types of prey, which differed in size, anatom ic 
s tru c tu re  as well as in moving speed. A com parison of various pa ram ete rs  of 
p redation  am ong the male of E. tridentinus, L. JorJicatus and L. validus  and 
am ong m ale, female and young female w ithin E. tridentinus h a s  been  made. 
There were no differences in the  tim e of catching for certain  categories the 
various types of prey. B ut the  biggest differences in the  activity of the  p redator 
in the  p resence of a certain  type of prey were found with m ale L. validus, 
where charac te ris tic  differences in activity in the case of all prey types were 
discovered. It w as established for all the three species th a t the nu m b er of prey 
encoun ters  with specim ens which attacked  is significantly lower th a n  the 
num ber w ith the ones which did not. The num ber of encoun ters  with 
m ealw orm s a t hun tin g  individuals differ am ong certain  categories. As for 
predation  sim ilarities am ong certain  categories, the biggest sim ilarity was 
estab lished  betw een adu lt female of E. tridentinus species and  m ale of L. 
validus. S tudying the predatory  habits, it w as discovered th a t regarding 
mobility there  is only one type of predation with regard to all individuals of 
different prey types b u t belonging to a  certain  category. Differences exist in 
swallowing time w ith respect to certain  prey types as well as  certain  
categories. On the basis  of these resu lts  conclusions were m ade abou t the 
different preferences regarding prey am ong these species, leading to sm aller 
com petition and  enabling coexistence of the various species or of specific 
groups of individuals w ithin the sam e species.
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C a r o l-C o n s ta n tin  Pr u n e s c u  a n d  P a u la  PRUNESCU

Com parative h isto logy  o f the genital system s o f A n opsob iu s  Silvestri 
and S cu tig era  L. (Chilopoda)

In s titu te  of Biology, 296 Spl. lndependentei, RO-79651 B ucharest, Rom ania

The genital system  in the representatives of the  order Scutigerom orpha is 
characterised  by the presence of two genital trac ts . Each one of these trac ts  is 
formed of a  d istal vesicle -  the  m acro testis and of a proximal deferent canal 
nam ed the  m icrotestis because m icrosperm atogenesis takes place there.

The genital system  in the representatives of the  tribe Anopsobiini (Fam. 
Henicopidae, Ord. Lithobiomorpha) is characterised  by the presence of two 
genital trac ts . One of these trac ts  is rudim entary , unfunctional. The other 
genital tra c t is constitu ted  by a m acrotestis and a m icrotestis.

The m ale genital system  from two representatives of the tribe Henicopini 
and from num erous representatives of the Fam. Lithobiidae is m ade up  of a 
un ique m edian testis, formed by the fusion of two genital trac ts  during the 
larval developm ent.

This paper p resen ts  in parallels, the histologic s tru c tu re  of the  m acrotestis 
and the micro testis  of the Scutigera coleoptrata Lin n a e u s , and Anopsobius  
neozelandicus S ilv estr i, as well as the  s tru c tu re  of the rud im entary  gonad of 
Anopsobius.

The w eakness of in terpreting  of the rud im entary  gonad in the tribe 
Anopsobiini as  a case of gynandrom orphism  are d iscussed  and  revealed.

The presence of a genital system  constitu ted  by a m acro- and m icrotestis 
on bo th  sides of the phylogenetic abyss th a t separa tes the  subclass 
N otostigm ophora and Pleurostigm ophora represen ts a  character of exceptional 
phylogenetic im portance.
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H ilk e Ru h b e r g

P e r ip a to id e s  n. sp. - a new taxon o f ovoviviparous onychophorans from  
K apiti Island, New Zealand (Peripatopsidae, Onychophora)

Abt. Niedere Tiere I, Zoologisches In s titu t und  Zoologisches M useum  der U niversitat H am burg, 
M artin-Luther-K ing-Platz 3, D -20146 H am burg, G erm any

The onychophoran fauna of New Zealand is m uch  m ore diverse th an  
indicated so far in the literature . Several a ttem pts are curren tly  being m ade to 
investigate peripatopsid biodiversity. Amongst these is the  au th o r 's  endeavour 
to revise the  New Zealand O nychophora in the light of new collections th a t 
have becom e available. New approaches tow ards a m odern m onographic 
account of the  Peripatopsidae are considered, b u t th is p resen t study  is based 
m ainly on morphological, ecological, biogeographical and behavioural data . A 
newly discovered species from a N ature Reserve (Kapiti Island, n ear 
W ellington, NZ) indicates th a t there  is allopatric speciation in rem ote areas. 
O ther possible in terp re ta tions will be discussed.

Of four specim ens collected on Kapiti Island in M arch 1997, two were 
cu ltu red  in  the  laboratory in H am burg (1 female, 1 male). Am ongst o ther d a ta  
their grow thrate and  behaviour were m onitored. More th an  30 juveniles were 
born  in captivity in ba tches of two, betw een early December 1998 and late 
J a n u a ry  1999.

The close relationship  betw een the new 'K apiti'-species and Peripatoides 
novaezealandiae sen su  stricto is obvious. The problem atic taxonom y of the  
la tte r species will be outlined and  suggestions are m ade to resolve th is  
difficulty.
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Arkady A. S c h i l e y k o

A unique hom oplasy betw een two pairs o f eye less  scolopendrom orph  
genera and itstaxonom ic im portance

Invertebrate Dept., Zoological M useum  of Moscow S tate  University, B olshaja N ikitskaja Str. 
6 ,103009, Moscow, R ussia

The m ain  purpose of th is  work is to improve our knowledge abou t the 
in terre la tionsh ips betw een some eyeless genera of scolopendrom orph 
centipedes in  oder to continue revision of classification of the  order 
Scolopendrom orpha.

As h as  already been show n ( S c h i l e y k o  &  P a v l i n o v ,  1997), the 
representatives of "blind" scolopendrom orph subfam ilies Cryptopinae, 
Scolopocryptopinae and  Newportiinae seem  to form a m onophyletic group of 
12 genera. However, it is now difficult to speak  definitely abou t the  real 
in terre la tionsh ips betw een genera traditionally included in these subfam ilies. 
Thus, d a ta  on hom oplasies betw een any of these 12 genera are of 
considerable taxonom ic and phylogenetic in terest.

According to the resu lts  of a prelim inary cladistic analysis ( S c h i l e y k o  & 
P a v l i n o v ,  1997), only such  two pairs of genera as Cryptops (more th an  100 
species) + Paracryptops (2 species) and Newportia (36 species) + Tidops (3 
species) seem  to be m onophyletic group (whereas o ther genera are scattered  
w ithin th a t (monophyletic?) group and mixed with each o ther in various 
com binations).

The two pairs of genera m entioned (which are central for the  subfam ilies 
Cryptopinae and  Newportiinae, respectively) were stud ied  in  an  investigation 
of abou t one th o u san d  specim ens. There is extrem e sim ilarity betw een these 
pairs and the  m ain  clear difference, established for bo th  pairs, is the length  of 
maxillipede tarsu n g u la  (at the  m om ent no analogies of such  a s itua tion  are 
know n in eyed scolopendrom orphs). This example of a  un ique hom oplasy is 
analyzed in detail and som e conclusions abou t adap ta tions and the 
taxonom ical im portance of some m orphological charac te rs  are given.
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G iin th e r  M. SCHMITT a n d  M ech th ild  S . Ro t h ,

The effects  o f habitat islands and land use m anagem ent on cen tipede and 
m illipede fauna of agroecosystem s

C hair of Forest Zoology, University of D resden, P.O. Box 1117, 01735 T harand t, G erm any

The investigations concern the effects of agricultural land-use m anagem ent 
and h a b ita t islands on the d istribu tion  p a tte rn  of Centipedes and Millipedes. 
The stu d y  w as carried out in the  b iosphere reserve Schorfheide-Chorin, 
N orthern B randenburg, G erm any during  the vegetation period of 1995,1996 
and 1997. The sam pling sites included representative land-use system s 
(cereal fields, fallows, different g rassland  types) and as non m anaged h ab ita t 
island a sh rubbed  pile of stones and  a vegetation belt of a kettle hole (small 
pond formed by the postglacial re trea t of glaciers). Animals were sam pled by 
using  pitfall traps, ground photoeclectors and soil extractions. In addition, 
pitfall trap  tran sec ts  from both  h ab ita t islands into cereal fields were 
estab lished .

Despite the  high num ber of ag rarian  h ab ita t types studied, the millipede 
and centipede assem blage was poor in species num bers and abundance. 
Some species were limited to the  h ab ita t islands. Cylindroiulus caeruleocinctus 
(WOOD, 1864) w as the m ost com m on one. Interaction betw een the non 
m anaged h ab ita t islands and cereal fields were low. Juven il stages also 
occured in the cultivated fields.

C ounts of posterior-row  ocelli and num ber of segm ents did not show  
significant differences betw een the age s tad ia  of C. caeruleocinctus w ithin 
different h a b ita t types investigated.
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J ó r g  S peld a

Phylogeny o f th e  fam ily Craspedosom atidae (Diplopoda: Chordeumatida)

A sangstr. 49, D -70329 S tu ttgart, G erm any (private); S taatliches M useum  fur N atu rkunde 
K arlsruhe, Postfach 62 09, D -76042 K arlsruhe, D euschland

U nder th is  heading, by the example of the family Craspedosomatidae, the 
general problem  of phylogenetic reconstruction  will be treated . It will be 
show n th a t H e n n i g ’S (1982) m ethod will work only un d er special conditions 
and  th a t several of h is assum ptions are simply not true. An alternative 
m ethod eveloped by W o a s  (1990) will be in troduced and the resu lts  of both 
m ethods will be com pared.

Special reference will be given to speciation. On the example of the  genus 
Rhym ogona  it will be show n how complete (or incomplete) speciation can  be 
detected by m ethods of m ultivariate s ta tis tics  (discrim inant analysis). 
P a tte rn s of speciation induced by former hybridisation of subspecies will be 
show n.
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V er en a  S tagl

The Myriapod co llection  in  th e  Natural H istory M useum in  V ienna - w ith  
special reference to  th e  life-work of Carl A ttem s.

N aturh isto risches M useum  Wien, 3. Zoologische Abteilung, B urgring 7, 1014 Wien, A ustria

The Myriapod collection of the N atural History M useum  in Vienna is one of 
the largest and  m ost im portan t collections in the world. Carl G raf A ttem s - 
w ithout doubt one of the grea test specialists for M yriapods - was active there 
from 1894 till h is death  in 1952. He exam ined m aterial from nearly all p a rts  
of the world, described more th an  1500 new species and published 138 
papers, m onographs and textbooks.

A part from the core of A ttem s' types the collection con tains m any 
specim ens donated by Verhoeff and several donated by Brolem ann, Carl, 
Silvestri. A ttem s corresponded with o ther specialists in Europe and  
exchanged m aterial.

As early as  the beginning of the 19th century  the zoological departm en t of 
the  Viennese M useum  was a scientific in stitu tion  of in ternational significance. 
In 1869 the whole m yriapod collection, abou t 362 lots, w as on loan to A. 
H um bert and  H. de S au ssu re  in Geneva. They designated some types, stored 
in the  V iennese M useum  now. In 1884 and 1919, the m useum  received the 
great and  im portan t collection of Robert Latzel, abou t 550 lots, m ost of them  
types.

The basic im portan t role of n a tu ra l history m useum s in m any fields of 
biological sciences is d iscussed.
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Vladimir ŚUSTR

Saccharidases in  the gut o f m illipedes.

A cademy of Sciences of the  Czech Republic, In stitu te  of Soil Biology, Na sadkach  7, 370 05 Ćeske 
BudSjovice, Czech Republic

Millipedes play an  im portan t role in the  decom position processes of dead 
p lan t m aterial. Owing to their own enzymes and  the presence of gut 
microflora, m illipedes are able to utilize several com ponents of ingested food. 
About ten  papers have dealt w ith the presence of digestive enzymes in these 
an im als to date. The aim  of th is contribution is to add some new d a ta  to the 
p resen t da tabase  of digestive enzymes in millipedes and to m ake a short 
review dealing w ith th is problem.

The presence of digestive enzymes active against some saccharides 
(maltose, cellobiose, sucrose, trehalose, cellulose, xylan, s ta rch  and 
lam inaran) w as tested  in Glomeris pustu la ta  ( L a t r e i l l e ,  1804), Cylindroiulus 
boleti (C . L. K o c h ,  1847), M egaphyllum projectum kochi ( V e r h o e f f ,  1907), 
Unciger transsilvanicus ( V e r h o e f f ,  1899) and Strongylosoma stigm atosum  
( E i c h w a l d ,  1830). D issected guts, including gut content, were homogenized in 
cold Britton-R obinson buffer (pH 6). Enzyme activity was tested using 
chrom olytic su b s tra te s  (amylase, xylanase and lam inarinase) or by m eans of a 
m ethod based  on the determ ination of glucose by oxochrom -glucose m ethod. 
Cellulase activity w as discovered in the gut of U. transilvanicus and G. 
pustulata. Published tes ts  of activity of saccharidases in millipedes are 
reviewed and tabu lated .
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Noel N. T a i t  and Jenn ife r M. N o r m a n

Novel m ating behaviour in  F loriceps s tu tc h b u ra e  n .gen ., n .sp.
(Onychophora: Peripatopsidae)

D epartm en t of Biological Sciences, M acquarie University, Sydney 2109, A ustralia.

While m ating behaviour in onychophorans h as  been docum ented in only a 
few species, it would appear th a t m ale reproductive strateg ies are  as  diverse 
as  those of the  females. The male strateg ies range from derm al to vaginal 
insem ination. To add to th is diversity, the m ales of m any newly described 
species of A ustralian  onychophorans display distinctive head s tru c tu re s . In 
som e species, these s tru c tu re s  have been show n to carry sperm atophores. 
Here we describe Floriceps stutchburae , a  species possessing a un ique  head 
s tru c tu re . We have included an  account of its m ating behaviour. The m ale’s 
everted head s tru c tu re  is placed against the  fem ale’s gonopore an d  held there  
by the  claws of the  fem ale’s reduced las t pair of legs. After the p a ir  separated , 
we observed a sperm atophore covering the female’s genital opening and 
histological sections of the  fem ale’s reproductive trac t showed th a t  sperm  had  
been released.

This p resen tation  also includes a review of the m ating behaviour in 
onychophorans w ith a d iscussion  of the  correlation betw een sperm  
accum ulation  in the  fem ale’s sem inal receptacula  and  the  fem ale’s 
reproductive cycle.
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Karel Tajo v sk y

M illipede su ccessio n  in  abandoned fields

In s titu te  of Soil Biology, Academy of Sciences of the  Czech Republic, Na sadkach 7, CZ-37005 Ćeske 
Budójovice, Czech Republic

A long-term  survey of millipede assem blages in four different successional 
stages of abandoned  fields and  a subclim ax forest w as s ta rted  in 1986. After 
the first two years, w hen soil sam pling and h ea t extraction of an im als were 
used  m onthly, the  study  continued extensively four tim es per year up  to 
1995. A second series of intensive m onthly investigations of the  sam e plots in 
1997-1999 m ade it possible to com pare in detail the changes in millipede 
assem blages after 11-12 years.

D epending on previous agricu ltu ral m anagem ent, species num bers and 
densities of m illipedes subsequen tly  increased in  abandoned fields up  to the 
3rd or 7 th  year of succession, w hen they culm inated, and  slightly decreased 
la te r on. The developm ent of sh ru b  vegetation in young fallow caused  a new 
tem porary  population increase. R epresentatives of Polydesm ida and Ju lid a  
p redom inated a t the  field and  young fallow stages. In the  following years of 
succession , they were subsequen tly  replaced by Glomeris hexasticha  B r a n d t , 
the  initially frequent species of millipede in the  subclim ax oak forest. A 
m arked developm ent of its population w as observed in a 18-year-old fallow 
w ith a m axim um  density  of 274 in d .m 2. On the contrary, the  defoliation of 
trees in th e  subclim ax forest led in the  recent years to a decrease in the 
densities of Glomeris hexasticha  B r a n d t  and to their increase in Mastigona 
mutabilis (Latzel) and PolycLesmus com planatus (Lin n a e u sJ.
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Tsutom u TAN ABE

M orphom etries in  P a ra fo n ta r ia  ton om in ea  sp ec ies  com plex (Diplopoda,
X ystodesm idae)

T okush im a P refectural M useum , H achim an-cho, T okushim a 770-8070, J a p a n

I perform ed m orphom etric analyses of geographic variation in  Parafontaria 
tonominea  and  related species using  seventy-five populations obtained in  the 
K ansai d istrict, J a p a n .

M ethods: (1) L andm arks of genitalia were digitized from all specim ens. 
Body size w as also m easured . (2) Based on the landm ark  data, m orphological 
differences of genitalia were broken down into size, linear com ponent, and 
non linear com ponent using th in -p late  spline and  GLS. (3) M orphological 
sim ilarity  am ong populations was exam ined by body size plots and  relative 
w arp analyses based  on each shape com ponent of genitalia.

R esults and  discussion: Populations were con tinuous in m orphology, and 
could n o t clearly divided into any m orphological subgroups. The study  group 
included nine pa irs  of sym patric populations with d istinct morphology, 
suggesting th a t  the  group is composed of more th a n  one biological species. 
O ur analyses, however, failed to detect any d istinct genitalic-reproductive 
u n its  or body size-reproductive un its . In o ther words, the degree of divergence 
in bo th  genitalic m orphology and body size did no t correspond to th a t  of the 
e s tab lishm en t of reproductive isolation. I also could not recognize any d istinct 
genitalic-geographic u n its  or body size-geographic u n its  in  the  study  
populations.
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P rz em y sła w  T ro jan

The m eaning and m easurem ent o f sp ec ies d iversity

M useum  and  In s titu te  of Zoology, PAS, Wilcza 64, 00-679 W arszawa, Poland

S tud ies of species diversity give rise to a  num ber of questions related to 
theoretical aspec ts  and  methodology. The questions deal w ith 1) estim ation  of 
the  n u m b er of species inhabiting  an  area, 2) the  m easu rem en t of species 
diversity by m eans of sta tistica l indices, 3) the  relation betw een changes in 
diversity and  the s tru c tu re  of anim al com m unities, 4) estim ation of diversity 
in succession  series of biocenoses, 5) defining species diversity in a  landscape, 
6) reduction  in species diversity due to anthropogenic p ressu re . The 
application of quantita tive  m easu rem en ts th a t afford precise answ ers to these 
questions h a s  given contem porary s tu d en ts  of fauna tools w ith w hich to 
evaluate h ab ita t quality and  produce evidence-based directives for n a tu re  
conservation
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Ivan H. T u f

C om m unities o f cen tip ed es in  three floodplain forests o f various age in
Litovelske Pom oravi

Dept, of Ecology, Faculty  of Science, Palacky University, Svobody 26, 77146  O lom ouc, Czech 
Republic

Litovelske Pomoravi Protected Landscape Area form s a narrow  belt along 
the M orava River betw een the tow ns of Olomouc and  M ohelnice. Adjoining the 
river there  is a complex of n a tu ra l floodplain forests and  dam p meadows. 
Litovelske Pomoravi is in the R am sar convention reg ister of w etlands of 
in ternational im portance.

D uring the years 1998-99, com m unities of cen tipedes were investigated in 
th ree  forests of various age in Litovelske Pomoravi PLA: a 3-year-old Quercus 
petrae  tree nursery  (3 year old in 1998), 30-year-old forests w ith Fraxinus 
excelsior a s  the dom inant tree and  80-year-old forests w ith Quercus petrae. 
The an im als were collected by pitfall trapping  and  soil sam pling.

1530 centipede individuals of 12 species (2 orders, 4 families) were 
collected in total.

The centipedes Lithobius mutabilis 1. Ko ch  and  L. JorJicatus Lin n a e u s  
represen ted  m ost dom inant species in pitfall trap s . The m ost dom inant 
species in  soil sam ples were Geophilus Jlavus  (D e  G e e r ) and  Schendyla  
nem orensis (C. L. Ko c h ) (Sch. nemorensis only in the  30- and  80-year-old 
forests).

Forest age w as show n to have a great influence on densities and  
dom inance s tru c tu re s  of com m unities, num ber ratio  of G eophilom orpha vs 
L ithobiom orpha in soil sam ples and period of peak of epigeic activity.
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Helena L e s a r U r b a s  and Ivan Kos

Som e m orphological characteristic  o f G eophilus flavus (De Geer, 1778)
(Geophilidae) from Slovenia

D epartm en t of Biology, B iotechnical Faculty, University of Ljubljana, V ecna pot 111, 1001 
Ljubljana, p.p. 2995, Slovenia; e-m ails: helena .urbas@ uni-lj.si; ivan.kos@ uni-lj.si

The study  p resen ts  the variation in some morphological cha rac te rs  and 
their correlation w ith the size of Geophilus flavus. Anim als were collected in 
two different regions of Slovenia, from Prekm urje and Dolenjska.

The w idth of the  coxofemoral condyle (male: 0 ,223-0,801 mm; female: 
0,207-0,810 mm) w as used  to describe the size of individuals.

The w idth  of the  cephalic plate (male: 0 ,303-0 ,980  mm; female: 0 ,288 - 
1,134 mm), length  of cephalic plate (male: 0 ,378-0 ,938  mm; female: 0 ,360 - 
0 ,994  mm), w idth of the first an tennae-segm ent (male: 0 ,094-0 ,252  mm; 
female: 0 ,076-0 ,270  mm) and w idth of the seventh  trunk -segm en t (male: 
0 ,146-0 ,423  mm;, female: 0 ,060-0 ,486  mm) are quite clearly correlated with 
the w idth of the  coxofemoral condyle.

The length  of the  seventh  trunk -ste rn ite  (male: 0 ,130-0 ,414  mm; female: 
0 ,064-0 ,504  mm), the  num ber of pores on the seventh  trunk-segm en t (male:
10-47; female: 7-64) and the num ber of coxal pores on the la s t trunk- 
segm ent of each  coxa (male: 1-8; female: 1-11) are less closely correlated with 
the w idth  of the  coxofemoral condyle. The num ber of trunk-segm en ts (male: 
45-51; female: 47-55), the num ber of pores on the first tru n k  segm ent (male: 
1-8; female: 3-8), the  occurrence of com pact m etastern ite  pore-groups (male:
11-15. stern ite ; female: 11-16. sternite), the  num ber of trunk-segm en ts 
which show  a carpophagus fossae, the  num ber of trunk-segm en ts which 
show  a carpophagus peg, the  num ber of clypeal setae and  num ber of tee th  of 
lab rum  m id-pieces are not correlated w ith the size of anim als.

A sta tis tica l significance w as established for som e charac te rs  betw een 
groups of individuals from Prekm urje and  Dolenjska.
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Didier V a n  d e n  S p i e g e l

The m argins o f th e  terg ites in  the taxonom y o f Sphaerotherium  
(Diplopoda, Sphaerotheriidae): a SEM approach

Royal M useum  for C entral Africa, Invertebrate Section, 3080-T ervuren, Belgium

D escriptions of the  Sphaerotheriidae species w hich have been  published 
over the years are of unequal value and  in m ost cases insufficient for the 
recognition of the  species. An extensive revision of the  type m aterial and  all 
described species h as  been sta rted  using  the s tru c tu re  of the  m argins of the  
tergites as  the  m ain ch arac te r for determ ining the species. The observation of 
the  m arginal bristles reveals the  occurrence of undescribed  species am ong the 
Sou th  African m aterial.
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V irg in ia  V an d e r  La n d e

The story  behind th e  specim en: O nychophora (Peripatidae) in  th e
Him alayas

D epartm en t of Life Science, University Park  N ottingham  NG7 2RD, U.K.

The eyeless, b u t  non-cavem icolous peripatid  Typhloperipatus wiliamsoni 
w as discovered in  1911 during  a m ilitary expedition in the Assam  hills in the
Indian sub -con tinen t, a t latitude 28°, ie significantly N of the Equator. 
Peripatids also occur in the  Malay Peninsula, b u t there is no continuity  
betw een the two. A G ondw analand origin is supported  by geological evidence. 
The c ircu m stan ces  leading to the discovery of the species are described. The 
speaker visited the  type locality in A runachal Pradesh, only recently 
accessib le to ou tsiders, and  obtained evidence of their continuing existence.
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Karin V o i g t l A n d e r

The life  cycle  o f L ith o b iu s m u ta b ilis  L. Koch

S taatliches M useum  fur N atu rkunde Górlitz, PF 300154, D -02806 Górlitz, G erm any

The life cycle of the  centipede Lithobius mutabilis w as stud ied  during  the 
period 1993 to 1998. Specim ens caugh t in a  deciduous forest a t the  Neij3e 
valley n ea r Górlitz (East Germany), as  well as  those laboratory-reared, were 
observed and  changes in the  following morphological ch a rac te rs  in  different 
s tages are described: body-length, head-length  and w idth, ratio  body- 
leng th /head -leng th , length and  w idth of tergite 3, num ber of coxal pores, 
a n ten n a l articles and  ocelli. The m easu rem en ts were m ade in living 
individuals u n d er C 0 2-an aes th es ia .

Inform ation concerning the egg-laying period, m ean n um bers  of eggs, 
stages in w hich eggs were laid and  hatch ing  is provided as well as  on resu lts  
of du ra tion  of the  different stages and  their to tal num ber. On th is  basis  it is 
possible to draw  conclusions of the m ean and  the m axim al life age of L. 
mutabilis in the laboratory.

The observations are com pared to those of o ther species and  with the 
resu lts  of o ther au tho rs .
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C h r is t ia n  S . W irk ner  a n d  G u n th e r  Pa s s .

M orphology and evolu tion  of th e  circulatory system  in Chilopoda

In s titu te  of Zoology, University of V ienna , A lthanstrasse  14, A -1090 V ienna, A ustria

The recently  revived debate on the relationships am ong m ajor arthropod 
groups necessita tes  re-evaluation of the phylogenetic s ta tu s  of m ost 
m orphological tra its .

D escription of the  circulatory system  (CS) in Chilopoda is still sketchy and 
inform ation on its phylogenetic developm ent largely m issing. Focus here is 
m ainly on C raterostigm om orpha and on Geophilom orpha. In addition, 
S cutigerom orpha, Lithobiom orpha and Scolopendrom orpha were re 
investigated w ith regard to som e controversially-discussed tra its . 
R epresentative specim ens have been exam ined a t light-m icroscopical level by 
sem ith in  serial sections and in in vivo observations of hem olym ph flow.

In all investigated chilopod species, the CS consists of two m ajor 
longitudinal vessels: the  dorsal vessel (DVj and the ventral vessel (W ). In the 
first body segm ent, the  maxilliped arch  connects these two vessels. Both the 
DV and the  W  are m ade up of two com ponents each: the DV of the h ea rt and 
the cephalic aorta , the W  of the  su p ran eu ra l vessel and  the ventral cephalic 
vessel. D ifferences am ongst the groups lie m ainly in peripheral arteries th a t 
b ranch  off these  four longitudinal vessels. R esults are d iscussed  along the 
different new  concepts of arthropod evolution.
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J o la n ta  W ytw er

Chilopoda com m u n ities o f Białowieża F orests

M useum  and  In s titu te  of Zoology, PAS, Wilcza 64, 00-679 W rszawa, Poland

Chilopoda com m unities were stud ied  in  five p lan t associations of 
Białowieża Forests: fresh pine forest (Peucedano-Pinetum ), p ine-spruce mixed 
forest (Calam agrostio arundinaeae-P iceetum ), linden-oak-hom beam  forest 
(Tilio-Carpinetum  typicum), ash -a lder flood plain forest (Circaeo-Alnetum) and 
a bog-alder forest (Carici elongatae-Alnetum ). The study  forests were 
populated by varying num bers of centipedes. A bundance values, estim ated on 
the  base  of soil sam ples m aterial, ranged from 3.25 in d ./m 2 in the fresh pine 
forest to 24.00  in d ./m 2 on bog hum m ocks in the bog alder forest. The values 
of a trapability  index did no t show  su ch  high differences because  of reduced 
centipede activity in the inundated  forests. 6-9 species were registered in each 
type of forests. Most species occurred in the  linden-oak-hornbeam  forest, 
w hereas only ten  species of centipedes were found in the  study  forests 
altogether. 8  species were lithobiids. Two of them : Lithobius mutabilis L. Ko c h  
and Lithobius curtipes C. L. KOCH were dom inant in the  com m unities of the  
first four p lan t associations listed, w ith the  exception of the  com m unity of the  
bog-alder forest, w here Geophilus proxim us C. L. Ko c h  occurred as  a  
sub d o m in an t w ith Lithobius curtipes a s  the  m ost ab u n d a n t species. High 
sim ilarity of species com position (0.56-0.78 according to Soerensen  index) and  
dom inance s tru c tu re  (0.82-0.99 according to M orisita index) w as found for the  
Chilopoda com m unities of the  study  forests.
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