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Clitellata INFORMATION SHEET

ECOLOGY

Classification
Phylum:
Class:
Common name:

Annelida
Clitellata
worms

Distinguishing Features
• Segmented body (Fig. 1–2).
• First segment (prostomium) forms a smooth lobe or cone.
• Segments do not have appendages other than four bundles of
chaetae on each segment.
• Mature specimens have a ring (clitellum) around the forward
part of the body formed by modified segments containing
secretory gland cells in the body wall.

FIGURE 1.

Campbell Island freshwater worms

Comments
The class Clitellata includes both earthworms and leeches, but this
sheet refers only to earthworms as no leeches were found. These
two groups have traditionally been considered to be related but
separate (with a common ancestor). However, taxonomic research
has shown that leeches lie within the earthworm evolutionary tree
(closely related to Lumbriculidae) and so should not be considered
as a separate group (Erseus, 2005).
Almost 9,000 oligochaetes were found in freshwater samples
collected during the 2010-11 Campbell Island Bicentennial
Expedition. One of the few described species is Antarctodrilus
spinosus Pinder & Brinkhurst, 1997. However, there are likely to

FIGURE 2. Anterior

be a number of other undescribed species in the orders Tubificida
(Naididae and Phreodrilidae) and Enchytraeida (Enchytraeidae). One
new naidid species, Macquaridrilus mcmurtrieae Pinder and James
2014, has recently been described (see below).
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Biogeographic Information
Presence/absence on streams, tarns, and a seepage sampled on Campbell Island.
Distribution map based on surveys undertaken by EOS Ecology during the 2010–11 Campbell Island Bicentennial Expedition
(www.campbellisland.org.nz). Distribution data © EOS Ecology, 2013.
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Macquaridrilus mcmurtrieae
Classification
Phylum:
Class:
Family:
Genus:
Specific name:

Annelida
Clitellata
Naididae
Macquaridrilus
mcmurtrieae

Distinguishing Features
In comparing M. mcmurtrieae with the only other member of the
genus, M. bennettae Pinder & James (2014) stated that Macquaridrius
mcmurtieae “resembles the only other species in the genus,
Macquaridrilus bennettae Jamieson, 1968, in most aspects, but shows
significant differences in the anatomy of its genitalia. In particular, the

FIGURE 3. Male genitalia of M. mcmurtrieae, based on the holotype: a,
atrium; b, bursa; ed, ejaculatory duct; mf, male funnel; mu, muscle bands
covering bursa; pr, prostate gland attached to atrium; v, vas deferens. Scale
50 Sm. Illustration: Adrian Pinder

spermathecal pores are dorsal rather than lateral, the spermathecae lack
diverticulae, the ejaculatory duct is more stout and muscular, the vas
deferens is shorter relative to other organs and the anterior prostate is
compact rather than elongate. The presence of a cuticular sperm canal
appears to be a synapomorphy for the genus” (Fig. 3–4).

Comments
The related species, M. bennettae is found on Macquarie Island
(Jamieson, 1968).

Original Description
The following is a direct excerpt from Pinder & James (2014):
All features are as observed for specimens killed in formalin or
ethanol and then preserved in alcohol.
Dimensions: Length of whole worms 5.5 to 10 mm, width at VI to
0.3 to 0.35 mm, width at XI of mature worms 0.35 to 0.45 to mm,
number of segments 32 to 38.
External features: Prostomium bluntly conical in dorsal/ventral
view, sometimes more squarish in lateral view. Anterior chaetae
bifid crotchets with upper teeth much shorter than lower, posterior
chaetae with upper tooth minute or absent, all chaetae sigmoid
and with indistinct nodulus approximately medial. Anterior chaetae
60 to 70 µm long (measured as a straight line between base
and tip) and 3 µm wide in II (at nodulus), increasing in length in
subsequent few segments, so that chaetae along most of body 85
to 105 µm long and 4 µm wide at nodulus. Number of chaetae 3 to
7 (mostly 4 or 5) per bundle. Clitellum from 10/11 to about the level
of the chaetae on XII, with about three-quarters of the cells being

FIGURE 4. Photos of M. mcmurtrieae genitalia. A, ejaculatory duct (left)
entering the copulatory bursa (right): ed, ejaculatory duct; mu, muscle
bands covering bursa; cg, copulatory gland cells; sc, sperm canal.
B, spermatheca: sd, spermathecal duct; sa, spermathecal ampulla.
Scales: A, 14 Sm; B, 35 Sm. Image: Adrian Pinder

glandular and the rest hyaline. Crescent-shaped ventro-lateral male
pores (exterior opening of the bursae) on postero-lateral edges of
a broad ventral depression which runs the length of XI. Opening
of bursae with particularly large and protruding epithelial cells on
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the lateral walls. Female pores within intersegmental furrow 11/12.

by multiple layers of muscle fibres differing in their orientation.

Spermathecal pores above the line of the dorsal chaetae and about

Additionally, there are muscle fibres that run in parallel from the

2/3rds of the distance between 9/10 and 10/11.

ventral to dorso-lateral body wall and anchor the entire bursa to the

Internal somatic features: Pharynx in III with numerous muscular

lateral body wall. The upper half of the bursa is covered by diffuse

connections to body wall in II-V. Pharyngeal gland development
variable but primarily ventro-lateral to lateral in clumps from IV
to posterior of septa 5/6. No coelomocytes observed. A layer of
chloragogue cells covering gut from VI. Oesophagus expanded and
with taller lining cells in VIII, IX and sometimes X. Post-clitellar
intestine intrasegmentally constricted (at about a third of the

accessory copulatory gland cells (sensu Erséus & Jamieson 1981)
underlying the muscle fibres. In some of the examined specimens
the bursa are protruded from the body a distance of about half of
the body width. Within this protruded bursa, the ectal part of the
muscular ejaculatory duct can be seen, though it is not clear how
close the cuticular sperm canal then is to the opening of the bursa.

distance from anterior to posterior of the segment), as well as at

Spermathecae short (115-155 µm x 35 µm), hardly differentiated

each septa. In most of the specimens examined there are parasitic

along their length other than a constriction at the pore and thinner

ciliates partially embedded in the walls of the fore-gut, especially

epithelium at its ental extremity. Each spermatheca entirely covered

in segments VIII to X. Paired nephridia present in VII to IX with

by a thick (5-6 µm) layer of longitudinal muscle covered by a single

lateral pores anterior to ventro-lateral chaetae, then again in most

layer of low peritoneal cells. Glandular cells are clustered around

segments between XV and XVIII.

the base of the duct at the pore. For the ectal 2/3 to 3/4 of the

Genitalia: Small antero-ventral testes anteriorly in X. Ovaries

spermathecae (this part being equivalent to a duct) the epithelial

larger than testes and present anteriorly in XI. Egg sacs extending
posterior as far as XIV. Sperm sacs not observed but a few sperm
morulae sometimes present in coelom of IX and X.
Sperm funnels 50-65 µm across at the flare (with cilia projecting
forward by up to 40 µm), narrowing to 20-30 µm behind the
flare, then narrowing further to 10 µm by the time it becomes
the ental vas deferens. The ciliated vas expanding to the width
of the atrium as it passes (or passes through) the prostate to join

layer is broad, leaving only a small lumen. The epithelium becomes
much thinner in the ental portion (the ampulla). Sperm in the
ampulla is loose and occupies the entire lumen and there are often
sperm lying along the lumen of the duct. The spermathecae lack a
diverticulum.
Etymology. Named for Shelley McMurtrie, from EOS Ecology, New
Zealand; leader of the freshwater team on the 2010/11 Campbell
Island Bicentennial Expedition.

the atrium. Atrium 170-190 x 20-30 µm, consisting of a thin layer
of peritoneal cells around a strongly vesiculated epithelial lining
with cell walls often not visible, around a narrow ill-defined lumen.
A compact prostate gland appears to be broadly attached to the
ental portion of the atrium, although the precise nature of the
connection(s) could not be determined. Atrium joining the ental
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from the middle to ectal part of the ejaculatory duct, so that their
apical walls combine to form a cuticular tube (‘sperm canal’ sensu  
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the anterio-medial wall of the dorsal chamber of the bursae. The
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epithelial lining cells of the ectal-most part of the ejaculatory duct
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are not elongated and are continuous with the epithelial tissue of

Clitellata information sheet. EOS Ecology, Christchurch, New

the bursa to which it connects. There are muscle fibres encircling

Zealand.   

the region on the ejaculatory duct where it enters the bursa. The
nature of the ectal end of the sperm canal cannot be discerned in
the type material.
The internal structure of the bursa is difficult to discern from
dissected or whole-mounted worms, but it appears to be at least
two-chambered (or at least with the walls strongly folded inwards
to form constrictions).  It has a layer of epithelial cells surrounded
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Biogeographic Information
Presence/absence on streams, tarns, and a seepage sampled on Campbell Island.
Distribution map based on surveys undertaken by EOS Ecology during the 2010–11 Campbell Island Bicentennial Expedition
(www.campbellisland.org.nz). Distribution data © EOS Ecology, 2013.
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