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Abstract

Three hypotheses exist for explaining climbing behavior in millipedes: 1) waterlogging, 2) detritus limiting,
and 3) mate avoidance. Data of sex ratios, mating frequency and relative abundance are provided to suggest an
alternative explanation for the pattern in sympatric forest millipedes. Sex ratio differences - from equality -
were tested using a G-test comparing millipedes on and above ground. Mating frequencies were calculated
based on the percentage of paired individuals. Relative abundance may correlate with male-biases in the sex
ratios. All three factors suggest Chersastus inscriptus has a higher reproductive potential than C. anulatus.
This is evidence for mating hotspots.
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1 Introduction

Climbing behavior in millipedes is hypothesized due to water-logging, accessing additional food sources, and
mate avoidance (Telford and Dangerfield, 1996). Data are given for relative abundance, mating frequency, and
sex ratio of sympatric Chersastus inscriptus Attems, 1928 and C. anulatus Attems, 1934, morphologically
identifiable by yellow flashes, red legs and red heads compared to discrete red-black annulations and no
yellow flashes, with black legs and black heads (Lawrence, 1967). These species differ in copulation duration
(Cooper and Telford, 2000), however are similar in sexual size dimorphism (SSD = 0.2) (Cooper, unpublished).

2 Materials and Methods

Millipedes were hand collected in coastal forest habitat at Mtunzini (28° 55' S; 31° 45' E) during the summer
season (1995-1996). Individual millipedes were identified to species and sexed based on the presence of
gonopods in males and their absence in females. Individuals were counted as either on or above ground
(>30cm but <3m above ground surface). The number of mating pairs was recorded. The total number of adults
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was used to estimate the relative abundance. Intercalary males were excluded from the counts. Sex ratio was
calculated as ([number of males] / [males + females]) (Kvarnemo and Ahnejo, 1996). Copulation frequency
was calculated as ([number of copulating pairs] / [males + females]) and converted into percentiles.

3 Results

Swarms of both species were pure (> 95% adults). The C. inscriptus sex ratio was male-biased on the ground
(G =10.48, 0.001 < P < 0.005, DF = 1) and above ground (G = 26.67, P < 0.001, DF = 1); overall male-bias
(G =34.11, P <0.001, DF = 1) (Table 1, 2). The C. anulatus sex ratio was not biased (G =10.48, 0.001 <P <
0.005, DF = 1). The mating frequency of C. inscriptus was 12% (31% on the ground and 69% above ground)
compared to 3% for C. anulatus which was only found above ground. The relative seasonal abundance of C.
inscriptus: C. anulatus differed by an order of magnitude (9.41: 1).

Table 1. Sex ratios measured above ground (SR T) and on the ground (SR G) in sympatric
Chersastus inscriptus and C. anulatus. G-tests were performed against equal sex ratios:
*0.001 < P <0.005, ** P < 0.001.

Species SR G (n) SRT(n) SR (n)
C. inscriptus 55 % (101)* 62 % (445)** 65 % (546)**
C. anulatus ()] 55 % (58)* 55 % (58)*

Table 2. Sex ratios (%) recorded early (SRI) and late (SRII) in the mating season in sympatric
millipedes Chersastus inscriptus and C. anulatus. G-tests were performed against equal
expectation (1: 1): * 0.05 < P < 0.025; ** P < 0.001.

Species SRII (n) G SRI (n) G

C. inscriptus | 60% 21.88** 33 % 27.42**
(480: 320) (45: 90) -

C.anulatus | 2% 4.07* 57 % 14.98**
(47: 28) (26: 20)

4 Discussion

The spatiotemporal distribution of C. inscriptus / C. anulatus suggests mating hotspots (Rowe et al., 1994).
Knowledge on the reproductive biology of millipedes is powerful for ecological rehabilitation programmes.
The three factors recorded here (sex ratio, mating frequency, relative abundance) indicate that C. inscriptus has
a greater potential reproductive rate than C. anulatus.

The mating hotspots suggested by the 3 factors imply more intensive male-male competition for mates and
this may be the reason why millipedes become arboreal. This is not like the savanna millipedes as the soil in
the forest was sandy and did not become waterlogged. Feeding on additional food sources such as lichen and
bark (personal observation) implied detritus cannot be ruled out as a competing hypothesis. Complete mate
avoidance is not possible as males were seen on terminal branches of trees.

Ideally, an experiment needs to experimentally manipulate the sex ratios in situ. Mate avoidance and
mating hotspots are not mutually exclusive hypotheses and both need testing. Additional knowledge on
millipede reproductive systems can be useful in forest regeneration plans.
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