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Abstract 
Pinder, A. 2010. Tools for identifying selected Australian aquatic oligochaetes (Clitellata: Annelida). Museum Victoria 

Science Reports 13: 1-26. 
Since Pinder and Brinkhurst (1994) produced a ópreliminaryô guide to identifying Australian limnic oligochaetes there have 

been numerous new species described and substantial insights made into oligochaete phylogenetics, the latter reflected in 

recent changes to oligochaete classification. This report updates Pinder and Brinkhurst (1994) by 1) updating the taxonomy, 

2) better describing and illustrating the characters and methods required to identify aquatic oligochaetes and 3) providing 

keys to the major groups of marine and freshwater aquatic oligochaetes (and some allied worms) and of all species of the 

subfamily Naidinae known from Australia. The impetus for this report was a workshop on aquatic invertebrate identification 

organised by La Trobe University and the Taxonomic Research and Information Network (TRIN). 
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Introduction  

 

The oligochaete fauna of Australian Inland waters was 

reviewed in the identification guide of Pinder and Brinkhurst 

(1994).  Since that that publication there have been significant 

changes in oligochaete systematics and improved knowledge 

of Australian oligochaete diversity, and an update is timely. 

Molecular work has confirmed that leeches and 

branchiobdellidans form a monophyletic clade within 

Oligochaeta (Martin, 2001). Since these three groups 

constitute the entire Clitellata (annelids with a clitellum, 

Michaelsen, 1928), Oligochaeta and Clitellata are therefore 

synonymous. Nonetheless óoligochaeteô is still used as a 

convenient term to refer to clitellates other than leeches and 

branchiobdellidans, as here.  Moreover, it appears that 

clitellates may lie within the polychaete clade (e.g. Rouset et 

al. 2007; Siddall et al. 2001). 

 

The other major change is that the former family Naididae 

sensu strictu was synonymised with the Tubificidae, with the 

name Naididae having precedence (Erséus and Gustavsson, 

2002; Erséus et al., 2005; IUZN, 2007). Thus the former 

Naididae s.s. is now a subfamily, Naidinae, within a larger 

Naididae that also includes the former tubificid subfamilies 

(Tubificinae, Rhyacodrilinae, Phallodrilinae, 

Limnodriloidinae and Telmatodrilinae). This refining of 

clitellate systematics is continuing with indications that 

Naidinae itself is not a monophyly (Envall et al., 2006). In 

Australia, the former Telmatodrilinae have been placed within 

new genera of Rhyacodrilinae, so the subfamily is no longer 

represented in Australia (Pinder and Brinkhurst, 2000). 

Finally, phallodriline naidids have been recorded in 

Australian limnic waters for the first time (Pinder et al., 

2006). 

 

On top of these systematic changes, the number of limnic 

species known from Australia has grown from 91 to almost 

200 (Table 1), although a large proportion remains 

undescribed and there are undoubtedly other species not yet 

collected. The number of marine oligochaetes known from 

Australia also continues to grow (e.g. De Wit et al., 2009; 

Erséus, 2008). 

  

 

Table 1. Numbers of species within each of the aquatic oligochaete families known from Australia (numbers in brackets are 

endemic).  

Family limnic described
limnic known        

undescribed
terrestrial

marine/ 

estuarine
total

Naididae 76 (23) 36 (36) 0 135 247

Phreodril idae 32 (28) 32 (32) 0 1 65

Lumbriculidae 2 (0) 0 0 0 2

Capilloventridae 3 (3) 0 0 0 3

Enchytraeidae 4 (2) probably many 6 33 43

Haplotaxidae 4 (1) 1 (1) 0 0 5

TOTAL 121 69 6 169 365
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CLASSIFICATION OF AQUATIC ANNELIDS FROM 

NON-MARINE WATERS  

 

POLYCHAETA  

Twenty five families known from non-marine waters, 

including nine from Australia. See Glasby and Timms 

(2008) plus additional records in Halse et al. (2000) 

from Lake McLeod in north-western Australia. 

Aeolosomatidae Beddard, 1895. Several 

species in freshwater. 

Capitellidae Grube, 1862. Coastal/marine 

influenced wetlands. 

Sabellidae Malmgren, 1867. Coastal/marine 

influenced wetlands and inland salt lakes 

(Manayunkia spp.) 

Serpulidae Johnston, 1865. Coastal/marine 

influenced wetlands. 

Histriobdellidae Vaillant, 1890. 

Coastal/marine influenced wetlands. 

Nereididae Johnston, 1845. Coastal/marine 

influenced wetlands. 

Orbiniidae  Hartman, 1842. Coastal/marine 

influenced wetlands. 

Polynoidae Malmgren, 1867. 

Coastal/marine influenced wetlands. 

Spionidae Grube, 1850. Coastal/marine 

influenced wetlands. 

 CLITELLATA  

Branchiobdellida Holt, 1965. Five families 

(Gelder, 1996). Ectocommensal on freshwater 

crayfish - not known from Australia. 

Hirudinea  Lamarck, 1818. Leeches. Of the 

fifteen aquatic families, the following four are 

known from Australia (Sket and Trontelj, 2008). 

Hirudinidae Whitman, 1886 (including 

Ornithobdellidae Govedich, 2001). 

Glossiphoniidae Vaillant, 1890. 

Ozobranchidae Pinto, 1921. 

Erpobdellidae Blanchard, 1884. 

ñOligochaetaò 

 ñEarthwormsò. Mostly terrestrial but eight 

families with non-marine aquatic 

representatives (Martin et al. 2008), some of 

which are comprised mostly or entirely of 

aquatic species. In Australia, earthworms are 

frequently encountered in inland waters but 

no obligate aquatic species these have been 

described. 

Haplotaxidae (Michaelsen, 1900). 

Freshwater worms, generally interstitial, 

semi-terrestrial, profundal or stygal. 

Lumbriculidae  Vejdovský, 1884. Two 

introduced freshwater species in Australia. 

Naididae Ehrenberg, 1828. Freshwater or 

marine. 

Tubificinae Vejdovský, 1876. Mostly 

freshwater, few marine. 

Phallodrilinae Brinkhurst, 1971. 

Mostly marine, few stygal. 

Naidinae Ehrenberg, 1828. Former 

Naididae (sensu strictu), mostly 

freshwater. 

Rhyacodrilinae Hrabe, 1963. Marine 

and freshwater. 

Limnodriloidinae  Erséus, 1982. All 

marine. 

Phreodrilidae Beddard, 1891. Gondwanan, 

almost entirely freshwater. 

Enchytraeidae Vejdovský, 1890. Marine, 

terrestrial and freshwater - poorly studied in 

Australia. 

Propappidae Coates, 1986. Not known 

from Australia. 

Capilloventridae Harman and Loden, 1984. 

Marine and freshwater, most endemic to 

Australia. 

Opistocystidae Cernosvitov, 1936. Not 

known from Australia. 

Narapidae Righi and Varela, 1983. Not 

known from Australia. 

 

Explanation of characters 

 

Arrangement of the body. Roman numerals are used to 

denote segments (Fig. 1) while Arabic numerals are used to 

denote septa between segments (1/2, 2/3 é). The head end is 

almost always broader than the anal end of a worm and the 

mouth is within a ventral furrow just behind the front of the 

worm. The most anterior part of the worm is the prostomium 

which is not counted as a segment (Figs 1 and 2). Segment I 

has the crescent-shaped ventral mouth but no chaetae. 

Chaetae generally start on segment II but dorsal (rarely 

ventral) chaetae may be absent on some anterior segments. 

 

A useful orienting feature is the nerve cord which is normally 

easy to see and is always mid-ventral (Figs 1 and 2). The 

nerve cord is uneven in thickness and has a speckled 

appearance. The mouth is also ventral and normally long hairs 

(see below) are restricted to the dorsal side. 

 
Figure 1. Major features of the anterior end of an oligochaete. 
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Figure 2. Photograph of a stained and slide mounted oligochaete 

showing major features. 

 

Chaetae (= setae of some authors): Chaetae occur in groups 

called bundles (although sometimes there will only be one 

chaeta/ôbundleô). Most oligochaetes have 4 bundles per 

segment (2 ventro-lateral and 2 lateral to dorso-lateral). 

Chaetae are absent on the prostomium (head) and segment I 

but present on all or most segments thereafter, except for the 

anal segment (pygidium) and sometimes ventrally (rarely 

dorsally) on 1 or 2 segments containing the genitalia. There 

are several main kinds of chaetae as follows. 

 

Hair chaetae (sometimes just called  hairs or capilliform  

chaetae): long, thin óhair-likeô chaetae, normally with a fine 

tapering tip (Fig. 3). In most oligochaetes (except for the 

Capilloventridae, plus 2 naidids and 1 phreodrilid) these 

are restricted to dorsal bundles. Hairs sometimes have 

annulations or serrations along the shaft or have secondary 

hairs giving a  frayed or plumose appearance. 

 

 
Figure 3. Pristina longiseta showing position of dorsal hair chaetae 

and ventral crotchet chaetae. 

 

Crotchet chaetae: non-hair chaetae, often sigmoid in 

shape, usually with a swelling (nodulus) along the shaft, 

with tips either single (=simple) (a bluntly or sharply 

pointed tip, Fig. 4), bifid  (forked, Fig. 5), pectinate (with 

comb-like teeth between the fork, Fig. 6) or otherwise 

modified (e.g. paddle-shaped). In bifid and pectinate 

chaetae the upper tooth is on the convex side of the 

chaeta and the lower tooth is on the concave side, though 

sometimes curvature is difficult to detect. The relative 

length of these teeth is frequently used in keys. 

 
Figure 4. Tips of single-pointed chaetae 

 

 
Figure 5. Tip of bifid chaeta 

 
Figure 6. Tips of pectinate chaetae 

 

Needle chaetae: Most members of the subfamily 

Naidinae have short, fine, and usually fairly straight 

crotchet chaetae called needles. These are generally 

much smaller than the bifid ventral chaetae (Fig. 7) and 

usually occur with hairs. High magnification is normally 

needed to see the form of the tips of needle chaetae. 
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Figure 7. Naidine needle chaetae (left) compared to bifid ventral 

chaetae at same scale. Note nodulus (swelling part way along shaft). 

 

óSupportô chaetae: Most Phreodrilidae have a pair of 

small fine chaetae ósupportô surrounding the base each 

hair or crotchet chaeta (Fig. 8). These look very much 

like especially fine needle chaetae (when they can be 

seen) but they do not emerge from the chaetal sac within 

the body wall and are only visible on slide mounted 

specimens by looking through the epidermis. Some 

Naidinae, especially some Pristina, have such fine 

needles that they appear much like support chaetae but do 

emerge from the body wall. 

 

 
Figure 8. Phreodrilids hair chaeta with a pair of basal support chaetae. 

 

Genital chaetae: The ventral chaetae of mature 

specimens are usually absent or modified on the segments 

bearing the genital pores. Modified chaetae are mostly of 

two forms. 1) long straight single-pointed chaetae with 

grooved distal halves and sharp blade-like tips and usually 

associated with a large gland, often occurring with one 

much smaller chaeta and most frequently associated with 

the spermathecal segment(Fig. 9). 2) one or more chaetae, 

often in parallel or with the distal ends bunched together, 

with bifid or bluntly simple tips and generally associated 

with the segment with the male pores (Fig. 10). Both 

types are largely hidden within the body but can be seen 

in stained and cleared specimens. Genital chaetae of 

capilloventrids are long thickened hairs. 

 

 
Figure 9. Grooved genital chaeta and gland  

 

 
Figure 10. Parallel genital chaetae. 

 

Coelomocytes: round to oval cells free-floating in the 

coelomic cavity, in clusters or individually (Fig. 11). Often 

very dense in naidine and rhyacodriline naidids. These can 

often be seen in glycerol mounted specimens. 
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Figure 11. Coelomocytes in body cavity. 

 

Genitalia: Although most specimens can be identified to 

family using external features, the most reliable way to 

identify a specimen to family is to use the genitalia. Knowing 

the segmental position of the spermatheca and male genital 

ducts is generally sufficient to arrive at a family, though this 

requires mature specimens which are not always present in a 

sample. Oligochaetes are hermaphrodites so have male and 

female genitalia. Examination of the genitalia is normally 

required for genus or species level identifications, with the 

notable exception of the Naidinae. 

 

Clitellum : The easiest way to determine whether a worm is 

mature is to look for the clitellum. This is a thickened and 

more opaque region of the body with a different texture 

resulting from development of a glandular layer of cells 

around 2 or more segments in the region of the genitalia (Figs 

12 to 15). This cell layer secretes the cocoon (Fig. 16) into 

which the sperm and eggs are deposited and the embryo 

develops. 

 

 
Figure 12. Clitellum appearing as an opaque pale area over two 
segments. 

 

 
Figure 13. textured clitellum on a naidine oligochaete. 

 
Figure 14. Glandular clitellum. 
 

 
Figure 15. Clitellum of an enchytraeid worm. 

 

 
Figure 16. Oligochaete cocoon with two embryos. 

 

The clitellum is located as follows for the different families 

and subfamilies: 

 

Naididae: Naidinae two consecutive segments between 

IV and VIII 

Other Naididae X and XI 

Enchytraeidae XI and XII 

Phreodrilidae ½ XII and all of XIII 

Lumbriculidae  several segments from VIII or IX 

Capilloventridae  ½ XII to segment XIV 

Haplotaxidae over several segments from about X 

or XI 

 

Genital organs (Figs 17 and 18) can often be seen in glycerol 

mounted specimens if the worms are small, but its generally 

best to stain and clear the specimens (see below), especially 

for long term storage as glycerol will eventually over clear 

soft tissues. 
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The spermatheca is an ovoid to elongate sac for storage of 

sperm after mating. There are normally two spermatheca 

present in one segment, usually with separate (and often 

indistinct) pores on the body wall of the same segment 

(normally ventro-lateral). 

 

The male ducts transport sperm from the testes to the 

exterior. The normally paired male ducts start with sperm 

funnels on the posterior wall of the testes segment and in 

mature stained specimens this can be seen as a red mass 

looking like a dense tassel (Fig. 17D). The funnel feeds sperm 

into the vas deferens which leads to the male pores, usually 

via an atrium  with associated glands (prostate) and a penis 

lying in an invagination of the body wall (penis sac), but 

there are many variations around this template. The pores are 

usually on the ventro-lateral body wall of the post-testes 

segment but in lumbriculids and earthworms pores can be 2 or 

more segments behind the testes.  

 

 

 
Figure 17. Cross sections of the segments containing the genitalia of four species from different oligochaete groups, showing variation in position and 

form of the genital organs. A: Pectinodrilus ningaloo (Naididae: Phallodrilinae); B: Insulodrilus linae (Phreodrilidae); C: Breviatria multiprostatus 

(Naididae: Rhyacodrilinae); D: Ainudrilus nharna (Naididae: Tubificinae). a = atrium, gc = genital chaetae, mf = male funnel, o= ovary, p = penis, pr 
= prostate gland, sa = spermathecal ampullae, sd = spermathecal duct, sv = spermathecal vestibule, v = vas deferens.  

 

 

     
 

Figure 18. Images of genitalia from a stained and slide mounted specimens  

 
 

 


