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Synopsis

Following the studies on the Pheretima group of Asio-Australasian earthworms by Sims & Easton (1972),
those genera lacking intestinal caeca, Archipheretima, Metapheretima (inc. Ephemitra), Planapheretima,
Pleionogaster and Polypheretima, are examined by taximetric procedures. One hundred and fourteen
nominal species and subspecies are reviewed ; 75 species are regarded as valid and a further 25 are described
as new. Keys, descriptions and distributions are provided to the genera and species. The morphological
development and structural specializations of the male pores are detailed and their taxonomic importance
is discussed. The nephridial systems of several species are described and doubt is expressed about the
validity of attributing classificatory significance to these characters. The distribution of the Pheretima
group of genera is established in the context of plate tectonics and the restrictions are correlated with
present day climatic factors.

Introduction

Sims & Easton (1972) employed numerical techniques to detect phenetic assemblages within the
genus Pheretima auct. which at that time included 746 nominal species. From their studies on a
sample of 114 species, they concluded that eight genera should be recognized. Four, Archiphere-
tima Michaelsen, 1928, Ephemitra Sims & Easton, 1972, Metapheretima Michaelsen, 1928 and
Planapheretima Michaelsen, 1934, contained species lacking intestinal caeca and the remaining
four, Amynthas Kinberg, 1867, Metaphire Sims & Easton, 1972, Pheretima Kinberg, 1867
(sensu Sims & Easton, 1972) and Pithemera Sims & Easton, 1972, accommodated species with
caeca on the intestine. The authors assigned the nominal species previously included in Pheretima
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auct. to species-groups within these genera although they did not attempt to describe or taxono-
mically revise the individual species.

This report is a continuation of those taximetric studies and contains the results of critical
appraisals of all the taxa included in the ‘acaecate’ genera (Archipheretima, Ephemitra, Meta-
pheretima and Planapheretima) also the closely allied monotypic genus Pleionogaster Michaelsen,
1892. After full investigation, the genus Metapheretima is now redefined to include Ephemitra
and some of its species are assigned to Polypheretima Michaelsen, 1934, previously a synonym.
Numerical procedures similar to those employed by Sims & Easton (1972) were adopted to test
the phenetic validities of the genera and to detect infra-generic groups. Descriptions, synonomies
and distributions are given of 100 valid species which are recognized among the five genera
investigated. The higher systematics and zoogeography of the acaecate genera are briefly discussed.

Fig. 1 Planapheretima hasselti, transverse section of body. /m, longitudinal muscle;
km, circular muscle; iy, epidermis; cu, cuticle. (From Horst, 1883.)

Morphology

An account of the morphological features observed to vary among the species of the Pheretima
group of genera and found to be useful for delineating taxa was provided by Sims & Easton
(1972). Since then the taxonomic significance of variations in setal number, segment size and
number of spermathecae has been demonstrated by Easton (1976). During the course of the
present investigation it became apparent that further morphological specializations can usefully
be employed for generic and specific recognition. The following require comment.

1 Body shape

The body shape of most species is approximately circular in cross-section although it may be
flattened or concave ventrally in the region of the genital field. The spasmodic contraction of the
archiform muscles (Oishi, 1930) in the more anterior segments during preservation may in par-
ticular give the body a flattened appearance. The majority of species included in Planapheretima
are arboricolous, these too have depressed bodies but with the longitudinal muscles grouped in
paired lateral blocks (Fig. 1). (Associated with this condition are cryptic coloration, crowded
ventral setae and often a glandular ventral surface forming a ‘creeping sole’.)

It is assumed that the diameter : length proportion is constant for individuals of all species of
the Pheretima group killed by a standard method (excluding regenerating specimens) as established
for Amynthas hupiensis by Grant (1955).

2 Setae

Examination of long series of individuals show that, in the Polypheretima elongata species-
complex, the number of setae on segment vii is positively correlated with the volume of that seg-
ment and that two groups of taxa may be recognized with different setal densities (Easton, 1976).
In Metapheretima sentanensis and M. triciae the setal densities are considerably higher and they
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form a third group (Fig. 2). Unfortunately the majority of other species discussed in this report are
known only from one or few individuals. Nevertheless, it is possible to assign these taxa to one or
other of the three groups recognized on the basis of data derived from the examination of a
single individual. The number of setae increase posteriorly usually to about segment xxx and
then decrease in number to the posterior end of the body (Beddard, 1895 :291; Hatai, 1924;
Sivickis, 1930). These variations are not included among the taxonomic criteria employed in the
present revision.
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Fig.2 Correlation between the number of setae and segmental volume of segment vii (scales logarith-
mic). Setal densities: L, low (Polypheretima kinabaluensis); I, intermediate (P. elongata, everetti,
phacellotheca and stelleri); H, high (closed circles — Metapheretima sentanensis, open circles —
M. triciae).

The setae are usually situated in a single ring around the equator of each segment, but in a few
species of Planapheretima and Metapheretima some may be displaced to form two or three rings.
In most species the setae are regularly distributed around each segment, being rarely crowded
ventrally or dorsally. However, in the majority of species of the genus Planapheretima the setae
are densely crowded ventrally (see Body shape).

The ventral and dorsal gaps in the setal ring (aa and zz) are often larger than the adjacent gaps
(ab and yz) but seldom exceed twice the size of the adjacent gaps; exceptionally in Archipheretima
they are much larger and in A. ophiodies the dorsal gaps are equal to one quarter of the body
circumference. The conventional setal nomenclature has been followed throughout (Stephenson,
1930).

Penial setae occur rarely in the Pheretima group of genera and are unknown among the acaecate
species.

3 Dorsal pores

The location of the first dorsal pore is fairly constant in most species, usually occurring in the
region of 11/12 but it may be in any furrow between 5/6 and 13/14, even 19/20 in the case of Poly-
Pheretima coplandi.
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4 Clitellum

The clitellum is usually restricted to three segments (xiv-xvi) but it may begin on xii or xiii and
extend posteriorly to xvii or xviii. The clitellum is annular on segments xiv-xvii but may be in-
complete ventrally on xii, xiii or xviii. All of the species of Polypheretima as well as the majority
of Metapheretima have clitella restricted to three segments. All of the species of Archipheretima
and Pleionogaster have extended clitella as do most of the species of Planapheretima. Occasionally
clitella are found to be poorly developed in fully grown individuals. This condition is believed
to be characteristic of a postsexual phase (Gates, 1972a : 318).

S Male pores

The species investigated may be divided into two groups on the basis of the structure of the male
pores. In the first, each male pore is situated in the centre of a circular or oval papilla, the poro-
phore, which is often pigmented ; crescentic genital markings are never associated with these pores
(while the spermathecal pores are always small). In the second group the male pores do not
discharge through porophores and crescentic markings are often present (here the spermathecal
pores may be small or large).

In both groups the male pores may have accessory structures which show a wide range of intra-
and inter-specific variation. Among these diversifications it is possible to recognize a morphological
series of increasing complexity in each group ranging from a simple superficial pore to a condition
in which the pore discharges into a copulatory pouch. In a separate study of the ontogenesis of
species possessing the more complex pore structures, it was found that during development each
individual passes through successive growth phases which represent the condition of adults of less
highly specialized species. The structure and development of the copulatory pouches in the two
groups differ yet the developmental processes are sufficiently similar for the two to be regarded
as an example of parallel development.

(a) Male pores on porophores. The total range of variation in the structure can be traced during
growth in Polypheretima elongata and, in the case of the more complex structure, P. koyana.

In the immature condition (Fig. 3a-b) the circular porophore of elongata is faintly demarcated
with a poorly discernible crescentic ridge enclosing the porophore. With increased maturity
both the porophore and the ridge become more distinct (Fig. 3c). During the next phase the
porophore begins to invaginate along its lateral margin while its median edge often becomes
raised above the surface of the body (Fig. 3d). At its maximum development in elongara, the
porophore is almost completely enclosed leaving only a characteristic crescentic aperture to the
copulatory pouch visible on the body surface (Fig. 3e¢). In this species the copulatory pouch is
restricted to the body wall and does not invade the coelom; the porophore occupies the medial
wall of the copulatory pouch.

Juvenile individuals of Polypheretima koyana have copulatory pouches indistinguishable from
those described above in mature adults of elongata (Fig. 3e). With increasing maturity the aperture
to the pouch of koyana becomes a longitudinal slit and develops tumid lips while the porophore
occupies the floor of the pouch (Fig. 3f). Insufficient material of this species is available to allow
intermediate stages between figures 3e and 3f to be recognized.

Male pores are on porophores in all species of Polypheretima as well as some species of Archi-
pheretima and Planapheretima. The porophores may be within copulatory pouches in species of
Polypheretima. However, it is possible that when more mature individuals become available for
study some of the species which are noted as having simple male pores will be found to have more
complex structures.

Chen (1946) described the porophores of Planapheretima continens as occasionally bearing a
penis-like structure (Fig. 3g), this species has not been examined. However, during the examin-
ation of an individual of elongata, a similar structure was observed which proved to be an artifact
caused by an incomplete removal of the cuticle.

(b) Male pores lacking porophores. The stages in development of the male pore present in the
species lacking porophores are represented in a series of individuals of Metapheretima kilii and,
in the case of the most complex condition, M. oinakensis.
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Fig. 3 Development of male pores. (a—f) Polypheretima; (g) Planapheretima continens;
(h-1) Metapheretima.
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In an immature individual of kilii the male pore is at the centre of a low conical body (Fig. 3h).
With increasing maturity the conical body increases in size and elevation (Fig. 3i), and the upper
portion finally develops into a slim, penis-like structure (Figs 3j-k).

In oinakensis the male pore is terminal on a slim penis similar to that found in kilii (Fig. 3k),
but it is incorporated within a copulatory pouch (Fig. 31). The intermediate stages by which this
form of copulatory pouch develops are unknown, but in view of its different structure they are
unlikely to be similar to those found in elongata. Development possibly involves the invagination
of the body wall around the whole periphery of the basal end of the penis.

Male pores lack porophores in all species of Metapheretima and Pleionogaster and some species
of Archipheretima and Planapheretima. The male pores may be in copulatory pouches in species
of Metapheretima. Several species (Metapheretima deirdrae, jocchana and sembaluensis, Pleiono-
gaster horsti. Planapheretima maculata) have male pores considerably larger than those usually
encountered.

In two species. Archipheretima ophiodies and Planapheretima hasselti, the male pores are on
raised areas which extend onto xviii-xx and xvii-xix respectively (Figs 12a and 29b).

6 Female pores

The female pores are either paired or single, occurring ventrally on the equator of segment xiv.
Occasionally individual variants may have paired female pores, although they belong to species
in which the pore is usually single, the converse condition also occurs.

7 Genital markings

Glandular areas and other markings are present on the ventral surface of the anterior body wall
of both clitellate and aclitellate individuals of many species. The nature and arrangement of these
markings are specifically distinct and so provide valuable diagnostic information. They vary
intraspecifically but these differences (degree of development and number of markings) may be
attributed principally to growth since the patterns are usually constant in mature worms.

(a) Diffuse genital markings with poorly defined periphery are present only in the Archipheretima
iris species-group where they are always intersegmental (Fig. 4a).

(b) Discrete genital markings with clearly defined periphera commonly occur in all of the genera
revised below, they are usually segmental and only rarely intersegmental. These markings are
usually circular or oval and differentiated into two or more concentric areas (large markings,
Fig. 4b, small Fig. 4d); rarely, in Polypheretima aringeana, the central area of each genital marking
is differentiated into small spots (Fig. 4e). The glandular tissue associated with the markings is
usually restricted to the body wall, termed ‘sessile’ (Gates, 1972a). In species with very small
markings, such as grata, the glandular tissue may invade the coelom in the form of a stalked
gland. (In grata genital markings are present within the copulatory pouches but absent from the
external, postclitellar ventral body surface.)

The genital markings on segment xviii are often similar in shape and position to those on ad-

jacent segments, but they may be crescentic in shape and are closely associated with the male
pores (Fig. 4¢). Crescentic markings are present in Metapheretima (distinguishing the genus from
Polypheretima), Pleionogaster and possibly two species of Planapheretima (celebensis and
moultoni). Histologically crescentic markings are indistinguishable from the more common
circular and oval genital markings.
(¢) Annular ridges encircle the male pores in several species of Metapheretima (orcrista, parmata,
glamdringi, jocchana) and one species of Planapheretima (maculata). Several other species of
Metapheretima, all members of the oinakensis species-group, have similar, but less extensively
developed structures. Functionally these structures would appear to facilitate the transfer of
sperm between opposing male and spermathecal segments during copulation.

8 Septa

In the oesophageal and pharyngeal regions septa are often absent, incomplete or thickened.
Considerable variation exists within a species and septal characters appear to be of little diagnostic
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value (especially in view of the imprecise terms ‘delicate’, ‘membranous’, ‘thickened’, etc., which
are used in descriptions). The absence or incomplete development of the septa associated with the
gizzard (8/9 and 9/10) and, when present, the oesophageal pouches (10/11 and 11/12) can be
correlated with the degree of development of these organs. In Pleionogaster, in which the oeso-
phageal gizzard is vestigial, the anterior septa are uniform.

The septal muscles form part of the musculature of the hydrostatic skeleton (Chapman, 1958).
Thickened muscular septa may therefore be indicative of an active burrowing species, certainly
the musculature is poorly developed in arboricolous forms whose functional requirements are
different.

¢ &
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Fig. 4 Terminology of genital markings. (a) diffuse; (b) large discrete; (c) crescentic; (d) small
discrete; (€) Polypheretima aringeana type.

9 Alimentary canal

Within the Megascolecidae (sensu Gates, 1959) the Pheretima group of genera is characterized by
the presence of an oesophageal gizzard in viii. In most species the gizzard is well developed,
invading the next two posteriad segments, but in the monotypic Pleionogaster it is vestigual and
its function is taken over to some extent by the intestinal gizzards which characterize the genus.
Oesophageal pounches, structures of unknown function, may be present in some species of
Metapheretima. They are usually paired, flexed anteriorly, and arise from the dorsal surface of
the oesophagus immediately posteriad to the gizzard. The extent of their development varies
considerably among the series examined; they are often darkly pigmented and always have a
well-developed blood supply.

Intestinal caeca are absent from most of the species investigated with the exception of a few
Asian species of Planapheretima. In some of the latter and several related acaecate forms, the
intestinal wall was reported as being glandular (Chen, 1946) but it has not been possible to ex-
amine material and the taxonomic significance of this specialization is uncertain.

10 Lateral hearts

Four pairs of circumoesophageal contractile blood vessels are usually present, one pair in each of
x-xiii, although the posterior or anterior pair may be absent or incomplete. As the number of
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pairs often vary individually within a species, the differing conditions are of little taxonomic
significance.

11 Anterior male reproductive system

The majority of species of the Pheretima group are holandric (testes paired in both x and xi) as
are all of the known species of Archipheretima, Planapheretima and Pleionogaster. Species with a
proandric condition (testes paired in x only) are rare and acaecate examples are accommodated
in Metapheretima (with the possible exception of sibogae in Polypheretima). Metandric species
(testes paired in xi only) occur in both Polypheretima and Metapheretima; in the former genus
metandry is restricted to (and diagnostic of) members of the badia and patae species-groups.
However, in Metapheretima the character has a limited taxonomic value since metandry is present
in most of the species-groups recognized.

With the possible exception of several species of Archipheretima, the testes are invested by tough
membranous sacs in all species of the Pheretima group, including Polypheretima fida, although
testes sacs were recorded as being absent in this species (Michaelsen, 1913b; Stephenson, 1930).
In Archipheretima the sacs are usually more delicate and larger, mostly forming a lining to the
parietal wall, although they have been reported as absent in some species (Gates, 1970a). The shape
and the extent of the testes sacs varies with genus, species and to some extent with the maturity of
an individual. In a few species the seminal vesicles and lateral hearts may also be enclosed within
the testes sacs.

The seminal vesicles are paired, posteriorly directed, sac-like evaginations of the hinder septa
of each testes segment. In most species each pair is restricted to one segment where their size varies
with maturity, but in several Chinese species of Planapheretima, they extend several segments
anteriorly and posteriorly.

Small, paired sacs which resemble the seminal vesicles may be present on the posterior surfaces
of septa 12/13 and 13/14. These structures of unknown function have been termed ovisacs (Bed-
dard, 1895), coelomic sacs (Sims & Easton, 1972) and pseudoseminal vesicles (Gates, 1972a). It is
proposed here to adopt the term pseudoseminal vesicles, to avoid confusion with other structures
described as coelomic pouches and coelomic sacs by Beddard & Fedarb (1902).

12 Ovaries

The female gonads are paired and free in xiii in all the species investigated as well as the majority
of other species of the Pheretima group. However, the ovaries are enclosed in delicate walled
sacs in Pithemera mira and several related taxa from New Britain and nearby islands (Gates,
1972b).

13 Spermathecae

The duct and ampulla of each spermatheca are distinctly demarcated in mature individuals of
most of the species reviewed here. In immature specimens, and mature examples of Archiphere-
tima, the duct merges gradually into the ampulla. In species of the acaecate genera a diverticulum
(rarely several diverticula) arises from the spermathecal duct and provides a useful diagnostic
character for generic, species-group and specific identifications. Several types of diverticula are
encountered (Fig. 5).

The spermathecal pores may be either small (and difficult to see) or large, often within tumid
lips. Gates (1972a : 150) described the large spermathecal pore as secondary since he recognized
a minute (primary) pore within the invagination. The taxonomic aspect of this specialization was
not investigated during the present study.

The number and situation ot spermathecae may vary within a thecal segment. These variations
are reflected in the arrangement and number of spermathecal pores which are often diagnostic
of species-groups and species. The pores may be segmental as in Polypheretima annulata and P.
voeltzkowi or, more usually, intersegmental. In both situations they occur either in a single furrow,
or segment, or in several consecutive furrows between 4/5 and 8/9, even 7/8/9/10 in the case of
Metaphire sanseiana (Ohfuchi, 1951). When monothecate there is a single pore either dorsally or
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ventrally placed in each segment (a single lateral pore indicates an abnormal example of a bithe-
cate species). Bithecate species have two symmetrically placed pores, while numerous pores
arranged in paired symmetrically placed batteries are external evidence of polythecate species.
Most species are monothecate, bithecate or polythecate but some may be divided, being,
for example, bithecal in some segments and polythecal in others. Immature specimens of poly-
thecal species may be bithecal while the number of spermathecae in the batteries of the species of
the Polypheretima elongata species-complex increases with maturity (Easton, 1976).

In bithecal and polythecal species the ventral separation of the pores (or batteries) can be
expressed as a fraction of the body circumference at that segment. This proportion is reasonably
constant in a taxon and often diagnostic. In this paper the separation of the most posterior sper-
mathecal pores is utilized since occasionally the more anterior pores are more closely paired.

a b [ d e

Fig. 5 Spermathecae. (a) differentiated with simple ectal diverticulum; (b) differentiated with
simple ental diverticulum; (c) undifferentiated with multilocular diverticulum (Archipheretima);
(d) differentiated with multilocular diverticulum (Metapheretima); (¢) differentiated with numerous
diverticula.

14 Nephridia
The nephridia were excluded from the present numerical and taxonomic investigations due to the
uncertainty about their systematic significance (see Classification) and for much the same reasons
that they were omitted by Sims & Easton (1972). The study of the nephridia would necessitate the
destructive dissection of well-preserved specimens, and it was clearly undesirable to go to such
extreme lengths to obtain information. Secondly, some species are represented by specimens often
in poor condition due to either inadequate fixation, or previous dissections, so that information
can no longer be obtained from them. Only a minority of the original descriptions include details
of the nephridial system, so that it would be difficult to correlate this information.
Nevertheless, variations in the nephridial system of a few species were studied for other reasons
since, in the most recent classification of the Megascolecoid earthworms, Jamieson (1971a & b)
attributed considerable systematic importance to the structures of the excretory systems (see
Classification).

Numerical studies

Introduction

Since only 14 acaecate species were assessed in the numerical investigations of Sims & Easton
(1972), it was decided to subject the majority of the 92 species recognized here to a
fuller numerical appraisal. The taxa selected for study and the characters assessed are listed in
Tables 1 and 2 respectively. The data utilized was extracted from the specific descriptions in the
taxonomic section of this paper, instead of from the examination of a single individual which
has been the practice of earlier authors. The techniques used resemble those employed by Sims &
Easton (1972) but the analyses were performed with the aid of a program adapted from the
CLASP computer program (Gower & Ross, Rothamsted Experimental Station) for use with the
Varian V72 computer in the British Museum (Natural History). The mutual similarity coeflicients
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of the taxa investigated were calculated using a coefficient of similarity defined for both quantita-
tive and qualitative characters. A two-dimensional plot of the taxa involved was obtained using
the method of principal co-ordinates analysis and a Minimum Spanning Tree (MST) was added

to the plot.

Table 1 List of taxa studied in numerical investigations

Archipheretima
1 iris

2 margaritacea
3 mazarredi

4 zonata

5 ophiodes

6 picta

Metapheretima
7 arensi

8 bulmeri

9 carolinensis
10 elrondi

11 pallens

12 pickfordi*
13 queribunda*
14 quinqueremis
15 sembaluensis
16 sentanensis
17 simsi*

18 sola

19 speiseri

20 triciae

21 trukensis
22 loriae

23 neoguinensis
24 septocta

25 sucklingensis
26 durendali
27 excalaberi
28 andurili

29 dorii

30 glamdringi
31 kilii*

32 oinakensis
33 orcrista
34 parmata*®
35 stingi

36 jocchana

Polypheretima
37 annulata
38 fakfakensis
39 bifaria

40 brevis

41 fida

42 gatesi

43 iizukai

44 mertoni

45 monticola
46 panarana
47 sempolensis
48 sepikensis
49 taprobanae
50 grata

51 voeltzkowi
52 annamensis
53 aringeana
54 elongata
55 everetti*
56 kinabaluensis*
57 phacellotheca
58 stelleri

59 koyana

60 lesonea

61 pentacystis
62 polytheca*
63 renschi

64 badia

65 elberti

66 kellneri
67 swelaensis
68 sibogae
69 coplandi*
70 kershawae
71 patae

Planapheretima
72 continens
73 lacertina

74 tenebrica

75 bambophila
76 arboricola
77 celebensis
78 moultoni

79 pallescens
80 rufomaculata
81 subulata

82 ambulatrix
83 hasselti

84 maculata
85 nieuwenhuisi

Pleionogaster
86 horsti

* Species not included in the initial numerical study.

Four separate numerical investigations were made. Firstly, a general study was undertaken to

re-appraise the ‘acaecate’ genera recognized by Sims & Easton (1972). One result of this study was
that Ephemitra is merged with Metapheretima, which is itself restricted, and the excluded species
are here accommodated in Polypheretima. Then followed independent studies of each of the genera
Metapheretima, Planapheretima and Polypheretima to detect the phenetic inter-relationships of
their component species. Comparable information on the small genus Archipheretima is obtain-
able from the initial, general computations while Pleionogaster is monotypic. The results of these
studies are discussed under each genus in the taxonomic section.

General Study

Seventy-eight species were utilized to provide data for the re-appraisal of the genera recognized
by Sims & Easton (1972). It was not possible to include all of the species listed in Table 1 because
of the limited capacity of the computer program employed, the taxa marked by an asterisk were
those excluded from this study.
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The configuration of the taxa with the first and second vectors of the principal co-ordinates
analysis as axes is shown in Fig. 6. A considerable degree of clustering is evident, which becomes
clearer with the addition of the Minimum Spanning Tree (MST) with graded linkages. Four major
clusters may be recognized. Two, indicated by square and triangular symbols, comprise the six
species of Archipheretima and 14 species of Planapheretima respectively, which by their discrete-
ness and the low values of the MST linkages with other clusters confirm the validities of the
genera. The two other clusters, indicated by closed and open circular symbols contain the taxa

Table 2 Characters used for computing coefficients of similarity

Mean longitude

Mean latitude

Ratio of lengths of arcs containing first five dorsal setae (v-z): first five ventral setae (e—) on segment
vil

4 Shape of body in cross-section: circular or depressed

5 Creeping sole: present or absent

6 Segment number of anterior end of clitellum

7

8

wW N -

Segment number of posterior end of clitellum
Size of spermathecal pores: large or small
9 Ratio of distance apart of posteriormost spermathecal pores: circumference of body
10 Position (furrow number) of anteriormost spermathecal pores (one ‘furrow’=setal row — setal row)
11  Position (furrow number) of posteriormost spermathecal pores
12 Position of spermathecal pores: postsetal, intersegmental, or presetal
13 Main number of spermathecal pores per furrow
14 Origin of spermathecal diverticula: ectal or ental
15 Condition of spermathecal diverticula: single or multiple
16 Condition of male pores: crescentic copulatory pouches, slightly invaginated porophore, superficial
porophore, superficial lacking porophore, penate simple or penate within copulatory pouches
17 Size of male pore (superficial lacking porophore only): large or small
18 Ratio of distance apart of male pores: circumference of body
19 Annular ridges associated with male pores: absent or present
20 Crescentic markings associated with male pores: absent or present
21 Form of genital markings: diffuse or discrete
22 Postclitellar genital markings (discrete only) number on each segment
23 Glands associated with genital markings: sessile or stalked (discrete only)
24 Oesophagus: simple, slightly pouched, or distinctly pouched
25 Intestine: caecate, simple, with gizzards
26 Intestinal wall: unspecialized or glandular
27 Number of first intestinal segment
28 Condition of testes: proandric, holandric or metandric
29 Condition of testes sacs: absent, large membranous, annular, large paired, small paired

previously assigned to Metapheretima by Sims & Easton (1972). The species identified by closed
circular symbols have male pores which lack porophores but usually have crescentic markings
associated with them. The male pores sometimes discharge from within copulatory pouches when
they are on elongate penes. The taxa principally from the Papuan region, have diverse types of
spermathecal diverticula and genital markings which are usually in longitudinal rows. Included
in this cluster are the type species of Metapheretima Michaelsen, 1928 and Ephemitra Sims &
Easton, 1972. The taxa indicated by open circular symbols have the male pores on porophores
which lack associated crescentic markings. These male pores sometimes discharge into copulatory
pouches when the porophore forms a short truncate penis. The taxa, which come from all parts
of the Pheretima group domain, always have simple spermathecal diverticula, but togethefr
exhibit a wide diversity of patterns of genital markings. The type species of Polypheretima is
included in this cluster. The degree of separation of the clusters and the evidence of the MST
linkages permit the recognition of two distinct genera Metapheretima and Polypheretima.




























































































































































































































































































































































