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Fig. 1. Distribution of Polyxenus lagurus in Nor­
way. New localities, filled circles: bisexual race; 
open circles: parthenogenetic race. Earlier rec­
ords, filled square: males and females; open 
square: only females; open triangle: find not 
checked. 

P. lagurus is probably much more common 
in Hordaland than the above-mentioned 
finds imply. This is due because it is found 
in localities where diplopods are not usually 
sought, and it is easily overlooked because of 
its small size and dull colouring. Schornann 
(1956) reaches the same conclusion for P, 

lagurus in Germany, and he suspects it to be 
the most numerous diplopod there. All my 
finds of P. lagurus were made under bark on 
living pine. There it is frequently found in 
aggregations together with old cuticles from 

earlier ecdysises. In Finland (Palmen 1949) 
and Germany (Schomann 1965), P. lagurus 
is reported from under bark of pine, spruce, 
birch, alder, willow, asp, lime, oak, and elm, 
but most often on pine. However, it must not 
be regarded as a diplopod living exclusivly 
under bark, like Isobates varicornis (c. L. 
Koch 1847), as large finds were made in shift­
ing moss and litter (Upsoy 19 May 1968 and 
Milde 7 Apr. 1%9). P. lagurus is reported from 
all over Europe (Schubart 1934, 1963). In 
Finland it is found at 63 0 30'N, which Palmen 
(1949) claims to be the northernmost locality. 
However, Strand had previously (EHingsen 
1910) recorded it from the island of Vikna 
near Rorvik in North-Trondelag about 65°N. 
The distribution in Norway is shown in Fig. 1. 

SEX RATIO 

Earlier records mention nothing about the sex 
ratio of P. lagurus in Norway. 

The females of Polyxenus have one pair of 
vulves behind the second pair of legs, like 
other diplopods, but they cannot withdraw 
them like other diplopods. 

As the males of P. lagurus are rare, they are 
poorly described in the literature most often 
used for identification. Usually the male di­
plopod has a pair of thin, tubelike penises 
concealed in the body behind the second pair 
of legs, but in Polyxenus there are two cone­
like structures, resembling the vulves of the 
female. The penis is a cone ending in a tip, 
the vulva is a cone with its tip cut off (in this 
case, the view of both penis and vulva is 
probably from below), Good drawings were 
made by Schomann (1956). 

The full-grown male is somewhat smaller 
than the female, and the two bundles of tri­
chomes on telson are clearly slimmer in the 
male. With some practice, this last character 
may be of practical value for the determina­
tion of the sex of living specimens of P. lagurus 
(Fig. 2). Schomann (1956) gives an account 
of the distribution of the sexes of P. lagurus 
based on his own observations and records 
from various authors, chiefly Vandel (1926). 
Vandel (1926) gives the following ratios: Tou­
louse (France) 41.6 % ~ ~ (in 132 specimens); 
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Alkmar (the Netherlands) 39 % ~~ (in 301 
specimens); Copenhagen Museum Collection 
(Denmark) 8.7 % ~ ~ (in 57 specimens); 
Lohmanders Collections (Southern Sweden) 
from various districts 5.7 % ~ ~ (in 876 spe­
cimens); Museum Collections from Helsinki 
and Turku (Finland) 0 % ~ ~ (in 58 spe­
cimens). On the basis of his material, Van· 
del (1926) concludes that P. lagurus is a typi­
cal example of geographical parthenogene­
sis, the ratio of males sinks from south to 
north, more exactly from south-west to north­
east. To Vandel's (1926) number, Schomann 
(1956) adds 63 specimens from the eastern 
Pyrenees containing 42.8 % ~ ~, but he points 
out the insufficiency in the material from Den­
mark and Finland. However, Palmen (1949) 
had previously reported that 3800 specimensr 
of P. lagurus from Finland had been examined, 
without a single male being detected. 

A fact that does not coincide with Vandel's 
(1926) theory is that a male of P. lagurus has 
never been found in Germany. Schamann 
(1956) stated that earlier records were due to 
wrong identification and that he had examined 
more than 10,000 specimens. The island of 
Sylt is excepted in this figure. Here Schomann 
(1956) first found 40 % ~ ~ and in a second 
investigation, somewhat more than 50 % ~~ 

among 1141 specimens. On the neighbouring 
island of Fahr, P. lagurus was not found. 

Schomann (1956) divides P. lagurus in two 

Table 1. Polyxenus lagurus from Hordaland 

Polyxenus lagurus 

Fig. 2. Photograph showing the hindmost parts 
of two specimens of P. lagurus, female to the left 
and male to the right. Notice the difference in 
width of the backward-pointing brushes. 

races, one bisexual (Sylt) and one partheno­
genetic (rest of Germany). The bisexual race 
differs from the parthenogenetic by having 
two median and two lateral lines in red-brown 
on the dorsal side of the body. The partheno­
genetic race has no such markings. Schamann's 
(1956) experiments show that the female of 
the bisexual race never lays eggs without 
fertilization in advance, and the female of 
the parthenogenetic race does not take sperm 
from the web where the male of the bisexual 
race has placed it. Schomann (1956) suggests 
a theory that the appearance of the bisexual 
race of P. lagurus is dependent on humid 
(coastal) climate. 

P. lagurus from Hordaland has the above­
mentioned colour-markings. We must exclude 
the specimens from Eidfjord (7 ~~) and Roldal 

Specimens at stage (1 <.;?) where the mid-dorsal lines are most 
indistinct. These animals are not included in 

Sex VII ad. the Table below, nor are some that had been 
17 43 injured and consequently unsuitable for sex­
16 43 determination. 

Table n. P. lagurus in material published 
by Ellingsen (1891, 1896, 1903) 

Specimens at stage 

Sex VII ad. 

10 50 
3 4 

The material from Hordaland of stage VII 
and ad. contained 49.6 % ~~ (Table I). It is 
at stage VI that the sex of P. lagurus first can 
be determined. To be on the safe side, ] decided 
to use only the stages VU and ad. in illustrating 
the sex-ratio. This percentage of males does 
not agree well with Vandel's (1926) theory 
on geographical parthenogenesis, but rather 
supports Schomann's (1956) suggestion that 
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Fig. 3. Sex ratio of Polyxenus lagurus in Europe. The circles illustrate the percentage of males and 
females of P. lagurus. Open parts, females; filled parts, males. Germany and Norway are repre­
sented by two circles each, one for the parthenogenetic (Germany, mainland, and Norway, Tjome) 
and one for the bisexual race (Germany, Sylt and Norway, outer parts of Hordaland). Centre of each 
circle are at the localities published. Data from Vandel (1926), Palmen (1940) and Schomann (1956), 
plus data from Norway. 

the humid climate is a determinaing factor. The development of segments and pairs of 
I have had the opportunity to examine the legs in specimens from Hordaland is shown in 
material that Ellingsen published in 1892, Table Ill. The measurements of length and 
1896 and 1903, now in the collections of the width, including trichomes, are given in mm. 
Zoological Museum in Oslo. The sex-ratio The number of specimens belonging to each 
in this material is shown in Table 11. The stage is also given in the Table. Stage 11 is 
males are from the following localzies: Krage­ only represented by two specimens in the 
ro, Fredrikstad, Boroy and Tromoy, all on material from Hordaland. In explaining this, 
the Skagerak coast. one must pay attention to the fact that in the 

The specimens from Tjome (leg A. Fje1l­ sample from Upsoy 19 May 1968, this stage 
berg) are all of the parthenogenetic race, was under-represented in comparison with the 
described by Schomann (1956). Carmine is others. More about this later on. 
the dominating colour, especially on the sides, Schomann (1956) investigated the develop­
head, and legs. The coloured parts have a ment of P. lagurus in Germany. There the 
mottled appearance, especially on the legs. The bisexual race has two breeding periods in the 
material from Tjome included 91 specimens year, one in spring and one in autumn. This 
of stage VII and 73 adult specimens. The dif­ gives two different periods of development; the 
ferences in sex-ratios in P. lagurus from Eu­ animals belonging to these he named sum­
rope are illustrated in Fig. 3. mer-animals and winter-animals respectively. 

Schomann (1956) showed how temperature 
influences the rate of development; the 
winter-animals take twice as long from 

DEVELOPMENT stage I to ad. as the summer-animals do. The 
P. lagurus develops through seven stages (indi­ mean temperature during the experiment with 
cated I-VII) till the adult stage (indicated ad.). winter-'animals was 8-11 0 C. The period these 
Schomann (1956) reports that P. lagurus con­ animals spent at each stage is shown in the last 
tinues its ecdysises even after the adult stage, column of Table Ill. Here stage 11 shows a 
but he does not mention anything that might shorter duration than any of the others. A 
remind one of the so-called cilalt-stages that further study is needed to find the correspond­
at least some iulides have. ing periods for P. lagurus on the western coast 

Table Ill. Measurement and development of P. lagurus in Hordaland. 
Data on duration of each stage from Schomann (1956) 

Duration of each stage 
Stage Length (mm) Width Body segments Pair of legs Number of specimens in days at 8-11 qc. 

I 0.8-1.0 0.50-0.68 5 3 22 30 
Il 0.9-1.0 0.50-0.64 5 4 2 24 

III 1.2-1.4 0.70-0.96 6 5 32 32 
IV 1.2-1.7 0.64-0.80 7 6 16 34.5 
V 1.6-2.1 0.84-1.00 8 8 22 40.5 

VI 1.6 0.60-0.80 9 10 24 46 
VII 2.1-2.5 0.76-1.05 10 12 36 98.5 
ad. 204-3.6 1.00-1040 11 13 99 98 
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of Norway, but a short duration of stage 11 
might explain the low number by which this 
stage was represented in the sample from 
Upsay 19 May 1968. 

In Schomann's (1956) experiment, the winter­
animals used 305.6 days through the stages 
I-VII. He further noticed that when the tem­
perature sank towards 0° C, the animals of 
the bisexual race seemed to lie dormant. Such 
a situation might result in the animals 
overwintering at different stages, depending 
on how early they hatched. In Fig. 4 develop­
ment stages of the material from Hordaland 
are plotted against the time of the year the 
catches were made. They have not, however, 
been correlated to fluctuations in the mean 
temperature of the years. At Sylt the first 
reproduction period in 1954 stretched from 
14 Apr. to 21 June and the second period from 
7 Sept. to 12 Nov. In 1955 the first period 
started as early as the end of February, pro­
bably due to favourable temperature. About 26 
days after the female has sucked in the sperm, 
she deposits her eggs. The hatching starts 26 
days later (at 23 ° C, 38-40 days at 10° C). 

Recalling the above mentioned development­
times, Fig. 4 might suggest only one repro­
duction period for the bisexual P. lagurus in 
Hordaland, but further investigations and ex­
periments are needed before this can be de­
finitely stated. From Fig. 4 one might presume 
that the fertilization takes place about March­
April. The fact that P. lagurus is able to re­
produce at stage VII, makes interpretation 

Received 14 April 1970 

Fig. 4. The finds of P. lagurus in 
Hordaland. Developmental stage 
is plotted against date of catch­
ing. 

o N D 

difficult. Even at stage VI it shows signs of
 
sexual behaviour (Schomann 1956).
 

In the parthenogenetic females of P. lagurus
 
(in Germany), egg deposition is observed during
 
the whole year (Schomann 1956).
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