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1. Abstract 
 

After anaesthetising several Scolopendromorpha-species of centipedes with carbon 

dioxide, the genital region is visible after putting slight pressure on the 20th sternite. This 

method makes it possible to distinguish males from females. There are significant 

differences between different species as well as in different genera. This analysis is 

based on genera Scolopendra.  

 

2. Introduction  
 

The successful breeding of centipedes is not well studied, hence there are not many 

publications available so far. In general, sexing centipedes is not an ordinary practice in 

hobby. Secondary sexual dimorphisms are only visible in some certain species (e.g. 

bristeled tarsi on terminal legs of Scolopendra dalmatica, ridged prefemur, femur, tibia 

and tarsus 1 in S. morsitans males). By first external look, males and females assemble 

each other. In husbandry of centipedes an external sex determination has only been 

possible by chance and feel until now. By far it has been only possible to spot a female 

by clutch in captivity - it has been even more difficult to sex a male. 

 

A relatively unusual method (the focus of the method presented in this essay) is sexing 

by primary sexual dimorphisms, thus analysis of the genital region. This method was 

already successfully applied by taxonomists in past (KLINGEL, 1960; RADL, 1993) for 

S. cingulata. 

 

In males of Scolopendra cingulata a spinning organ, usually named “penis”,  is visible 

(Fig.1). The function of the spinning organ is based on the fact that most of the 

described centipedes mate indirectly, that means: a spermatophore is placed in a web 

that is picked up by a female after mating process has finished.  

 

The spinning organ is located next to the 2nd genital sternite, which acts as a protection 

for the hidden spinning organ (Fig.1). 

 

The 2nd genital sternite is again hidden under the 1st genital Sternite. (Fig.1). The 1st 

genital sternite is embedded in a slot of the 21st sternite and anal tergite where also the 

external digestive region is located (Fig.1). 

 

Males of Scolopendra cingulata bear gonopods at theposterior margin of the first genital 

Sternite (Bücherl, 1942). Unlike in females there is neither a spinning organ visible, nor a 
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2nd genital segment and, of course, no explicitly visible acute/long gonopods (Fig.2). 

Living centipedes have a muscularly system to hold back the external digestive and 

genital region. To disable this function and to make it possible that external and 

digestive genital region becomes visible, it is therefore necessary to find a method to 

slacken the centipede both externally and internally. One promising method is to 

anaesthetise the centipede with carbon dioxide (KLINGEL,1960; RADL, 1993). 

It is reasonable to focus further elaboration of this method and to find out if it is 

successful and applicable to most representatives of genera Scolopendra and even 

other genera in family Scolopendromorpha. 

 

 

3. Method / Material  
 

3.1. Materials used 

 

 1x canister with carbon dioxide, most practicable with a system that allows 

monitored dosage (in Germany it is possible to use a "soda stream" that is mainly 

used for manual production of sparkling water at home). 

 1x plastic box, about 15x15 cm (depending on the size of the animal)  

 1x digital camera or a magnifying glass  

 1x tool for pushing out the genital region (depending on the size of the animal: a 

spoon, a pen or a screwdriver)  

 

3.2. Preparation  

 

To make the anaesthetising of centipede with CO2 as simple as possible, a commercial 

"soda stream" can be used.  

 

Additionally a plastic box which is adapted to the size of the centipede should be 

prepared.  

 

A small hole (0, 5-1 cm in diameter) can be drilled directly on the corner of the lid to 

provoke a secure and controlled infusion of carbon dioxide. The safest and best method 

to place the centipede in a small box is to use tweezers and possibly a second bigger 

enclosure to avoid escape attempts. 

 

As CO2 outweighs oxygen it is helpful to drill some additional holes in the enclosure lid 

to let the oxygen exhaust. The shaft of the "soda stream" can now be sticked into the 
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drilled hole, so that the box with the centipede can be loaded with CO2 which leads to a 

volatilization of oxygen. The dosage of carbon dioxide depends on the size of the 

centipede.   

Usually it is safe to push four times for approximately three seconds for each push to 

anaesthetise centipedes from 7 to 19 cm bodylength. Waiting for additional 30 seconds 

is recommended to ensure the centipede not only looses complete mobility but also 

strength of musculature.  

 

3.3. Method  

 

The next mentioned steps should be processed without delays. The camera and the 

necessary tools should be also prepared. After the gas has been injected and the box 

finally opened the centipede regains in less then a minute body control again. 

 

After ensuring that the centipede is unconscious, it is possible to put slight pressure on 

the 20th sternite with the help of a tool (e.g. backside of a screwdriver, pen or spoon). 

The best applicable tool depends on the size of the centipede. 

 

The genital region puts out from the 21st sternite. While keeping the pressure it is 

necessary to make a high quality lateral macro picture of the genital/digestive region. 

Alternatively a magnifying glass can be used to observe the genital region. Nevertheless 

it is possible that the centipede has too powerful control of the inner musculature and 

thus is still able to hold back the inner genital region. If that's the case either some more 

carbon dioxide can be injected or a second trial started later on, because the most 

effective unconsciousness can be provoked by a high dose of carbon dioxide in short 

time. 

 

After the examination has finished the centipede should be put into its original enclosure 

again - This step must be completed as fast as possible to avoid being bitten by a 

slightly recovering centipede. 

 

After a short period of time, the centipede has regained power again. During the time of 

examination the centipede should be handled with care because its body is very soft, 

flabby and therefore extremely vulnerable. Due to the lack of body tension, the risk of 

injury stays very high.  
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4. Results 
 

Genera Species Subspecies Variation/ Origin Nr Go Gs1 Gs2 Sp B 

Cormocephalus nitidus nitidus South Africa 1   x      

  westwoodi westwoodi „Brown“ Madagascar 1   x       

Ethmostigmus pygomegas     1           

  trignopodus   Kenia 1   x x   m 

      Tansania 2   x     f 

        3   x x     

        4   x       

      Nigeria 1  x x     

        2   x       

Otostigmus aculeatus     1   x       

  asper     1   x       

Rhysida celeris andina Peru 1   x x     

        2   x       

        3   x       

  stuhlmanni stuhlmanni Kenya 1   x       

        2   x x     

Table 1 

 

 
Male S. s. dehaani 
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Genera Species Subspecies Variation/ Origin Nr Go Gs1 Gs2 Sp B 

Scolopendra alternans   Florida Keys 1   x       

        2   x       

  canidens   Egypt 1   x       

  cingulata   South Spain 1 x x x x   

        2 x x x     

        3   x       

        4   x       

      South France 1   x     f 

        2   x     f 

      Sicily 1 x x x     

        2   x       

        3   x       

        4   x       

      Croatia 1 x x x x   

        2   x       

        3   x       

        4   x       

      Greece 1   x       

      Tunisia 1   x       

      Egypt 1   x       

       2   x       

  clavipes     1 x x x   m 

  dalmatica     1   x     m 

        2         f 

  galapagoensis   Equador     x       

  gigantea   Aruba 1   x       

  gracilima   Java 1 x x x     

       2   x     f 

        3   x       

  mirabilis   Pakistan 1 x x x     

        2   x       

        3 x x x     

        4   x       

  morsitans   Madagascar 1 x x x   m 

        2   x     f 

        3   x     f 

        5   x     f 

        6   x     f 

        7   x     f 

  multidens   China 1   x x x   

        2   x x x   

        3   x       

        4   x       

  subspinipes dehaani Malaysia 1 x x x     

        2 x x x x   

        3   x       

        4   x       

        5 x x x x   

      „Yellow leg“/  Vietnam 1 x x x x   

        2 x x x     

        3 x x x x   

      „Orange leg“/ Vietnam 1 x x x x   

        2   x       

    mutilans   1   x       

        2   x       

    subspinipes Indonesia 1 x x x x   

        2 x x x     

        3 x x x x   

        4   x       

  viridis viridis Florida 1 x x x   m 

        2   x       

        3 x x       

Table 2   
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5. Discussion  
 

Generally, concerning S. cingulata, more females than males have been identified by 

taxonomists. WÜRMLI also observed a similar female/male-division during his studies 

on other Mediterranean species (e.g. S. canidens, S. dalmatica). In turn the ratio of 

males and females in Scolopendra subspinipes is usually balanced (see table 2).  

At the beginning there have been doubts if the analysis of S. morsitans was correct.  

Observation of genital region resulted in just one male centipede out of seven specimen. 

After examination of the sexual dimorphism (dorsally ridged terminal legs) this could be 

proven.  

There were not enough centipedes of certain species available, besides S. cingulata 

and S. subspinipes, to find out a statistically significant ratio of male and female 

specimen.  

To stabilize the proposal and method, other species, where sex could be already 

determined before by mating attempts and or succesful clutches, were examined, too. 

Like Scolopendra cingulata, also S. dalmatica (Fig. 3,4), S. gacillima, S. mirabilis, S. 

morsitans (Fig. 5a/b) , S. subspinipes dehaani (Fig. 6-8), S. subspinipes subspinipes 

(Fig. 9,10) and S. viridis viridis (Fig. 11), showed the same primary sexual dimorphisms. 

All the above mentioned species feature a 2nd genital segment and gonopods in males.  

In female centipedes the first genital sternite is clearly noticable and the genital atrium is 

visible as well (ROSENBERG, 2009). The outer appearance of this genital atrium varies 

more or less. The visible shape of the gential atrium of females depends on the amount 

of pressure on 20th Sternite.  

A different external genital appearance can be seen at S. multidens (Fig. 12, 13).  

Male specimen are missing gonopods (Fig. 13). After DEMANGE, S. valida doesn't have 

visible gonopods as well. In Cormocephalus westwoodi westwoodi (Fig. 14) only a 

female could be identified. Analysis of Otostigmus. aculeatus and O. asper revealed only 

female specimen. 

The gender of Rhysida stuhlmanni and Rhysida cleris andina (Fig. 15,16) could be 

determined with certainty. The examined centipedes of the genus Rhysida reveal the 

same sexual dimorphism than can be seen in S. multidens.  

It is therefore possible to suspect that this might be a specific feature of certain species 

or sometime several genera.  

The analysis of Ethmostigmus shows significant differences in comparison to the other 

genera (Fig. 17-20). Similar sex differences as in S. cingulata could be detected, but 

again without gonopods.  
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Also the genital sternites are hard to distinguish from the rest of the genital region.  

An interesting exception is Ethmostigmus pygomegas (Fig. 25) and Cormocephalus 

nitidus nitidus: No gender-specific characteristics could be identified. In S. subspinipes 

mutilans (Fig. 21), S. gigantea (Fig. 22), S. canidens, S. alternans (Fig. 23) and S. 

galapagoensis (Fig. 24) only females could be taken into closer consideration. They lack 

both the 2nd genital sternite and the gonopods and therefore it is by far easier to identifiy 

males. 

 

 

Female S.s. dehaani 
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6. Summary 
 

After the presumption has been established, that the genital region of S. cingulata is 

similar to other Scolopendromorpha, it was necessary to examine other species and 

even genera.  

With the use of anaesthesia with carbon dioxide, it was finally possible to analyze the 

genital region by putting slight pressure on 20th sternite.  

Therefore it was possible to collect data from different species to evaluate their primary 

sexual dimorphisms. The results also revealed sexual differences of S. dalmatica, S. 

gacilima, S. mirabilis, S. morsitans, S. subspinipes dehaani, S. subspinipes subspinipes, 

S. viridis viridis, S. clavipes, R. celeris andina, R. stuhlmanni stuhlmanni, E. trignopodus 

and C. nitidus nitidus. The main benefit is the fact that animals stay alive during and 

after the examination. RADL also reported that the centipedes haven’t carried off any 

damage. A short time after the anaesthesia they were very fast and active again. Even 

with my centipedes, I couldn’t see a change in healthiness or even a disease. 

 

This may be applicable to a lot of other genera with a high certainty. However, due to 

lack of conspecifics, this is not proven. The analysis has further revealed, that some 

species can be distinguished by their genital region. For instance, they have no 

gonopods. I would like to emphasize that this method will play a bigger role in future 

analysis of Scolopendromorpha. 

 

7. Important information 
 

You can’t say for sure, that carbon dioxide doesn’t harm the animals at last.  I am not 

liable for damages on health in humans and animals, each acting independently. Also, I 

assume no liability for damage to the aforementioned technical equipment due to 

improper use.  
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9. List of abbreviations: 
 

A: Anal orifice 

At:  Anal tergite 

Av:  Anal valves 

B:  Already determined sex 

Cx: Coxopleuron 

F: Female 

Ga:  Genital atrium 

Go:  Gonopods 

Gs1:  Genital sternite 1 

Gs2:  Genital sternite 2 

Is: Intersegmental membrane 

M: Male 

Rsg: 21st sternite 

http://dict.leo.org/ende?lp=ende&p=5tY9AA&search=list
http://dict.leo.org/ende?lp=ende&p=5tY9AA&search=of
http://dict.leo.org/ende?lp=ende&p=5tY9AA&search=abbreviations
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Sp:  Spinning organ 

 

10. Figures 
 

Fig. 1:   

S. cingulata (male) 

 

 
Fig. 2:    

S. cingulata (female) 

 

 
Fig. 3:   

S. dalmatica (male) 
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Fig. 4:   

S. dalmatica (female) 

 

 
Fig. 5a:  

S. morsitans (male) 

 

 
Fig. 5b:  

S.morsitans (female) 

 

 
Fig. 6:   

S. subspinipes dehaani (male) 
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Fig. 7:   

S. subspinipes dehaani (female) 

 

 
Fig. 8:   

S. subspinipes dehaani (male) 

 

 
Fig. 9:   

S. subspinipes subspinipes (female) 

 

 
Fig. 10:   

S. subspinipes subspinipes (male) 

 

 



 
 14 

Fig. 11:   

S. viridis viridis (male) 

 

 
Fig. 12:  

S. multidens (female) 

 

 
Fig. 13:  

S. multidens (male) 
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Fig. 14:  

Cormocephalus westwoodi westwoodi 

(female) 

 

 
Fig. 15:  

Rhysida cleris andina (female) 

 

 
Fig. 16:  

Rhysida cleris andina (male) 
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Fig. 17:  

Ethmostigmus trignopodus (female) 

 

 
Fig. 18:  

Ethmostigmus trignopodus (male) 

 

 
Fig. 19:  

Ethmostigmus trignopodus (female) 

 

 
Fig. 20:  

Ethmostigmus trignopodus (female) 
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Fig. 21:  

S. mutilans 

 

 
Fig. 22:  

S. gigantean 

 

 
Fig. 23:  

S. alternans  

 

 
Fig. 24:  

S. galapagoensis 
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Fig. 25:  

Ethmostigmus pygomegas 
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