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INTRODUCTION.

THis memoir on the Oligochwta of Natal and Zululand is
based largely on an examination of a series of specimens which
I collected in Natal during my visit to South Africa, 1911.
My collection has been amphitied by a considerable amount of
material from the Natal Museum, which Dr. E. Warren kindly
entrusted to me for examination. I am also indebted to Mr.
E. C. Chubb, of the Durban Museum, for certain specimens.

With the material at my disposal it has been found possible
to treat the oligochiete fauna in a monograph form. In this
undertaking I have received valuable assistance from Dr. R.
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Collett, of the Christiania Mnsenm, Dr. Jigerskiold, of the
Gotenborg Museum, and Prof. H. Théel, ot the Riks Museum
of Stockholm, who have been so good as to allow me to re-
examine the types of certain formerly described species of
olicochzetes from Natal and Zululand.

HISTORY AND BIBLICGRAPHY.

Our knowledge of the earthworms from Natal and Zululand
extends back to the year 1866, when J. G. H. Kinberg pre-
sented to the Academy of Sciences at Stockholm a prelimimary
paper on the “ Ohgochweta of the Eugenie Expedition.”  Thix
paper, as well as a few others published 1n the mneteenth
century, give only scanty information with reference to the
olicochates of Natal. In the present century ounly two
papers dealing with the earthworms of the districts now being
considered have been published.  These papers, however, are
far from giving an even fairly adequate picture of the oligo-
chaete fauna, since the larger of them deals with only six
different species.

In the following hist of papers there is given all the litevature
up to the present which contains descriptions or revisions of
the Ohgochaeta of Natal and Zululand. To the titles of these
papers I have added the names of the species described, while
the modern synonyms are given i square brackets.

1866. Kinperg, J. G.—“Annulata nova” [Continnatio].
“Ofv. Vet. Forh.,” ur. 4, 1866.
Tritogenia sunlecata u. sp. [Microchetus sulcatus
(Kinb.) t. typicus.]

Geogenia natalensis n. sp. [Microchatus uata-

lensis (Kinb.).]

Hegesipyle hanno g.e.sp.ou. [Gew. et spec. spur.]
1886. BexmAM, W. B.—“ Studies on Earthworms, 11,7 ¢ Quart.

Journ. Micr. Sc1” (w.s.), 26, 1886.

Microchwtabeddardi n. sp. [Microchwmtus bed-

dardi Beah.]
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1892. Benuam, W. B.— Description of Three New Speciex of
Earthworms,” “Proc. Zool. Soc. Lond.,” 1892.
Microchweta papillata n. sp. [Microchatus papil-
latus Benh. . typicus.]
Microchata beddardi Bewh. [Microchmtus bed-
dardi Benh.]

1393. Bevpagp, F. E.—“On some New Species of Earth-
worms trom Varions Parts of the World,” ¢ Proc. Zool.
Soc. Lond.,” 1892,

Fudriloides durbanensis n. sp. [Bu. durbanensis
Bedd.]

Ilyogenia africana n. sp. [Ocnerodrilus (llyo-
genia) africanus (Bedd.)]

1899. Micmaersen, W.— Revision der Kinberg’schen Oligo-
chaeten-Typen,” < Ofv. Vet. Forh.” nr. 5,1899. The same
species as in 1.c. 1866, J. G. H. Kinberg.

1906. Cocnertr pe Marrirs, L.—“Nuove Specie dei Generi
Pheretima e Tritogenia,” “Atti. Ace. Torino,” xli.

Tritogenia morosa n. sp. [Microchwtus sulcatus
(Kinb.) . typicus.]
Microclhwtus n. sp.  [(fen. et spec. spur.]

1907. Bepparp, F. E—“ On Two New Species of the African
Genus Microchwtus belonging to the Collection in the
Museum of Christiania,” < Proc. Zool. Soc. Lond.,” 1907.

Microchatus colletti n. sp. [M. colletti Bedd.]
Microchwtus zuluensis n.sp.  [M. zulueunsis Bedd.]

1907. MicaaeLseN, W.—“Oligochwten von Natal und dem
Zululand,” © Ark. Zool., iv, nr. 4.

Fridericia bulbosa (Rose) var. [F.peregrinabunda
. sp.|

Chilota trdgéardhi . sp. [Ch. trvagardhi Mick. f.
typicus.]

Microchatus papillatus Benh. [M. papillatus Benl.
f. typicus.]

Microchetus zulu n.sp. [M. zuluensis Bedd.]

Microchatns gracilis n.sp. [M. gracilis Mich.]

Microchatus ivari n. sp. [M.ivari Mich.]
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The above list shows that we were acquainted with only
twelve different species of oligochwetes from Natal and Zulu-
land, excluding the doubtinl Hegesipyle hanno Kinb.,
which is probably a form with acanthodrilid sexual apparatus
and belongs to one of the following genera: Dichogaster,
Kerria, Chilota, Microscolex, or Acanthodrilus.

Considering that Natal and Zulnland have been uuder
seientific exploration since about the middle of the nineteenth
century, we must regard this as a very poor result; but we
shall see mn the following that it cannot be laid to the charge
of the collectors. It would appear that we have in Natal and
Zululand a region with a poor oligocheete fauna, that is to
say, poor relatively to that of the Cape Province, which ix a
rich one.

GEOGRAPHICAL DISTRIBUTION.

Before discnssing the general character of the oligochate
fauna of Natal and Zulnland, I will give a list of all the
species fonnd in the large collection at my disposal.

LIST OF OLIGOCHATA FROM NATAL AND ZULULAND.
(Species known to April, 1913.)

Fam. ENCHYTR ATDA.
Fridericia peregrinabunda u. sp. (peregrine).
Fridericia perrieri (Vejd.) (peregrine).

Faym. MEGASCOLECID A.

Sub-fam. ACANTHODRILINZ.
Chilota warreni u. sp. (endemic in Natal).
Chilota tragdrdhi Mich., f. typicus (endemic in Zululand).
Chilota trigdrdhi var. major (endemic in Natal).

Chilota walilbergi Mick. f. typicus (endemic in Natal and
Transvaal).

Chilota braunsi Mich. (endemic in Natal and Eastern Cape
Province).
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Sub-fam. MecascoLrciv,
Pontodrilus bermudensis Bedd. f. typicus (widely distributed
littoral species).
Pheretima heterochata (Mich.) (peregrine).

Sub-fam. TrRIGASTRINZ.
Dichogaster bolaui (Mich.) (peregrine).
Dichogaster erawi Eiseu. (peregrine).

Sub-fam. OCNERODRILIN 4.
Kerria gunningi Mich. (endemic in Natal and South Transvaal).
Ocnerodrilus (Ilyogenia) africanus (Bedd.) (endemic in Natal).

Sub-fam. KupriLinza.

Eudriloides durbanensis Bedd. (endemic in Natal ?).

Fam. GLOSSOSCOLECID A.

Sub-fam. (GLOSSOSCOLECINA.

Pontoscolex covethrurus (Fi. Miill)) (peregrine).

Sub-fam. MicrocHETINE.

Microch@tus natalensis (Kinb.) (endemic in Natal).

Microchwtus papillatus Beuh. f. typicus (endemic in Natal).

Microch®tus papillatns Benk. var. ciementevii n. var. (endemic
in Natal).

Microchatus sulcatus (A7nb.) f. typicus (endemic in Natal).

Microcheetus sulcatus (A7nb.) var. howickianus u. var. (endemic
in Natal).

Microchatus zuluensis Bedd. (endemic in Zululand).

Microcheetus colletti Bedd. (endemic in Zululand).

Microch®tus gracilis Mich. (endemic in Natal).

Microch®tus ivari Mich. (endemic in Natal).

Microchatus parvus w. sp. (endemic in Natal).

Microchztus beddardi Rosa (endemic in Natal).

Famn. LUMBRICIDA.

Helodrilus caliginosus (Sav.) f. trapezoides (Duy.) (peregrine).
Helodrilus constrictus (Rosu) (peregrine).
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This list contains twenty-five species and three varieties,
which are about twice as many as formerly known in this region.
Constdering the quantity of materal at my disposal, I expected
at the beginning of my studies, a larger gain of new species;
but 1 soon perceived that the great majority belonged to
kuown forms.  Indeed, there are ouly three new species and
three new varieties of old species 1 the list; and one of the
new species, F'ridericia peregrinabunda, is but a new
nomination for an oligochate formerly described as a varéty
of another species.  The collection has, however, a consider-
able value, ax it has enabled me to re-examine old species, such
as those of Kinbere, which were very imperfectly known.

A reference to the list will show that many of the species
are peregrine, or non-indigenous, and were doubtless intro-
dueed by man; these have nothing to do with the real oligo-
cheete fauna.

The foreign species are: two species of the genus
Fridericia of the family Buchytraida, the widely distri-
buted Pherctima heterochwta, the two species of Dicho-
gaster, the cosmopolitan Pontoscolex corethrurus, and
the two species of the Lumbricid genus Helodrilns.

The locality of Eudriloides durbanensis Bedd. 1s some-
what doubtful. The headquarters of the genus Eudriloides
are the coast districts of British Kast Africa and German
East Africa. Beyond this region, Eu. parvus Mich. was
found at Quilimane at the month of the Zambezi River.
This species has been regarded as an outpost of the genus,
and we may perhaps in a like manner regard Eu. durban-
ensis as an outpost of the tropical African fauna continued
farther to the sonth.  Simlar outposts are known extending
as far south, such as Nemertodrilus kellneri Mich. from
the Orange Free State. This is likewise a member of the
Ethioptan sub-fam. Hudrihina, and allied to N. grisens
Mich. from Mozambique. The doubt about Eundriloides
durbanensis is due not so much to the improbability of the
locality, as to the manner in which it was found. The species
was not collected at Durban, but at Kew Gardens, in England,
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from a box containing plants sent from Durban; and there
is consequently no real security that the specimens came
from Durban. Even if they actually did come from there,
the species may have been introduced with foreign plants.
Also Eu. durbanensis is one of the very few of the older
species which has not been found agaim in Natal. Thisis a
suspicious circumstance, and 1t wonld be unwise to base any
conclusions with regard to geographical distribution on such
an 1nsecure foundation.

[n addition to the peregrine species we have to remove the
littoral species Pontodrilus bermundensis Bedd. . typicus.
Such littoral species, to which the sea is not an impassable
barrier, have a very different kind of distribntion to the bulk
of the Oligochwta, which avoid salt water, and to which the
sea-shore is a strict Hmit. Pontodrilus bermudensisis a
species oceurring on the sea-shore of all oceans in the warmer
zones, and therefore its presence does not assist in charac-
terising the oligochate fanna of our region.

The remaining species on the list are endemic, and represent
the typical, i.e. the primordial, oligochwte fauna of the
conntry. These alone are of use in establishing the geo-
eraphical relations, which will be fonnd are m accord with
the geological history of the countinent. The indigenons
oligochwete fauna is composed of three different groups, belong-
g to different families or sub-families, and exhibiting quite
different faunistic relations.

These three groups are: (I) The genns Chilota of the
section Chilotacea, sub-fam. A canthodriline, fam. Mega-
scolecidar; (2) the sub-fam. Ocnerodriling, fam. Mega-
scolecida; (3) the sub-fam. Microchatinea, fam. Glosso-
scolecida. To these might be added a questionable fourth
group represented by Kudriloides durbanensis with
doubtful origin.

(1) Section Chilotacea.—This group is represented by
tonr species and one variety of the genus Chilota.

The distribution of the genus Chilota appears to be ve-
stricted as follows. In the sonthern parts of Africa there are
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many species in the Cape province, oue in the Transvaal,
several in Natal and one in Zululand. In the sonthern parts
of South America there are many species in South Patagouia,
Fireland, Falkland Islands, and Chile northwards as far as
Coquimbo. The only known species which occurs elsewhere
is Chilota exnl (Rose) from the Cape Verde Island, San
Antonio ; but it is very donbttful if it is an indigenons species
there. The Sonth African gronp of Chilota is accompanied by
the single species of the genus Udeina (U. kinbergi (8ich.y),
from the banks of the river Vaal, whilst that of South America
is hving together with the allied great genns Yagansia.

This group of Chilotacea of Natal and Zululand cou-
sequently forms an integral part of the typical South African
fauna, and especially exhibits the singular faunistic connec-
tion between the sonthern corners of the two continents of
Africa and South America.

(2) Sub-fam. Ocnerodrilina.—This group is represented
by a single species of the genns Kerria, occurring in the
meantime as far north as Pretoria, Transvaal, and a single
species of Ocnerodrilus (Ilyogenia).

The sub-family Ocnerodrilinw is a typical Ethiopian
group, and all the known geuera are represented in the
tropical regions of Africa. But it is not restricted to Africa,
and Just these two genera found in Natal, viz. Kerria and
Oc¢nervodrilinus, are also found in the tropical parts of
South America, Central America, and West Indies.

In the Cape Province no Ocnerodrilina have been found.
In the eastern districts Natal appears to be the southern limit
of this sub-family. In the more western districts the southern
limit is further north; Pygmaodrilus arausionensis
DMich. occurs at Bathville in the north of the Orange Free State,
and there are some species in German South-West Africa.

This second group of the oligochwmte fauna of Natal thus
includes an outpost of the fauna of tropical Africa, which has
extended to the south-east of the continent; and 1t is also
related, as we have seen above, to the fauna of South
America, Central America and the West Indies.
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(3) Smb-tfam. Microchwtinwe . —This sub-family, belong-
g to the family Glossoscolecidae, forms with its nine
species of the genns Microchwtns the bulk of the original
mdigenous oligochate fanna of Nuatal and Zululand. The
genns Microchatus is strictly conflined to Sonth Africa,
and is distributed throughont the whole of the Cape
Province, but it is more prevalent in the eastern (and
northern #) districts. It passes northwards as far as the
north-west corner of the Cape Proviuce, also to the northern
frontier of the Orange Free State and to Zululand,

The nearest terricolons ally of this genus is Kyunotus of
Madagascar; but the relationship is not very close, and inter-
mediate steps arve exhibited by certain aguatic forms. The
genus Microchwtus was doubtless derived from the aguatic
genus Glyphidrilus, whilst the agnatic genus Callidrilus
must be regarded as the ancestor of Kynotns. Both of
these aquatic ancestors are living in the ecastern parts of
tropical Africa. Glyphidrilus also occurs in the HBast
Indies and in the Malay Archipelago. In the regions of
their presumed descendants these genera have mnot been
found, neither Callidrilns in Madagascar nor Glyphi-
drilus in South Africa.

It 1s dounbtful in what region the terricolons gencra
Microchatus and Kynotns have arisen.  They may have
originally developed from their aquatic ancestors in eastern
tropical Africa, and have spread from there to the southern
regtons, becommg extinct m the land of thewr birth. On the
other hand, we might assnme that their ancestors in former
times had a wider distribution, Glyphidrilus extending
over Sounth Africa and Callidrilus over Madagascar, and
that they have become extinet after giving rise to themr
terricolous descendants.

Be this as it may, the time of the descent of Micro-
chatus and its allies from their aquatic ancestors wust be
placed in a far-distant geological period ; and we must regard
the genus Microchatus as typically Sonth African.

Even if we have to assnme that the genus originally
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imvaded South Africa from the northern regions in past
geological time, yet its presence forms the sharpest contrast
between the modern oligochate fanna of Sonth Africa and
that of tropical Africa. The latter is dominated by the
phyletically much younger groups of the Trigastrine genus
Dichogaster and the sub-family Eudrilinz. These arve
hving in South Africa with the Ocuerodriline and with
some other aqguatic and amphibial groups. The Ocnero-
drilinge have only a portion of their dominion m this vegion,
and they stand somewhat apart owing to their ditferent habitat.

To recapitulate, the endemic fauna of the Oligocheata of
Natal and Zululand proves to be an mtegral portion of the
(ape fauna with a small addition of outposts from the
tropical African fauna.

But the oligochwete fauna of the Cape region 1s not homo-
geneous, the Microchatinae prevail in the eastern districts,
whilst the Chilotacea occur especially in the western parts.
In this respect Natal and Zululand seem to even surpass the
sonth-eastern districts of the Cape Province.

The tannistic character of the nmmerical preponderance of
Microchatus over Chilota is accompanied by a peculiarly
local distribution.  All Microchwmtus species are found in
very restricted areas of Natal and Zulnland, although they are
true endemic species. Somewhat different is the distribuaion of
the Chilota species. 1t is true that Ch. warreni has up till
now been found only in Natal, but the three other species have
a much wider distribution: Ch. trigardhi occurs both in
Natal and Zululand, Ch. wahlberg: in Natal and the
Transvaal, and Ch. braunsi in Natal and the Cape. "These
species may be regarded as peregrine to a certain extent,
sinee probably they invaded Natal and Zululand at a fairly
recent geological period ; bnt the Microchaetus species are
the real aborigines of the eastern parts of South Africa.

The eastern fanua of the Cape is distinguished from the
western by the non-occurrence of certain genera. The
genera in question both belong to the section Acanthodri-
lacea [Bodrilacea] of the sub-family Acanthodriline.
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Acanthodrilus [Eodrilus] isarchaic in character, and in
far-distant geological periods was spread presumably over all
the continents of the southern hemisphere as well as over the
neighbouring portions of the northern hemisphere, such as
Cameroon and Central America as far as Mexico. But this
wide region of distribution has been much restricted and
split np, and in recent times we only find the genus in scat-
tered and widely separated localities. Ome of these localities
1s the sonthernmost corner of the African continent in the
vicinity of Cape Town. Here we find a small number of species
of Acanthodrilus, which give an archaic character to the
oligocheete fauna of the Cape region. In other parts of South
Africa, inclnding Natal and Zululand, this archaic genus has
been exterminated and replaced by phyletically vounger
oligochwetes.  In addition to the Cape Town residue we have
several different species of Acanthodrilus surviving in
Madagascar, and a single species i the Cameroons.

In the other genus, Microscolex, the distribution s quite
different. This genns 15 represented by a small nmmber of
species in the southernmost coastal districts of the Cape Pro-
vince. These extend eastwards as far as Port Elizabeth.
The genns Microscolex 1s phyletically younger than
Acanthodrilus, and has acquired the power of enduring
salt-water, and thns it has the power of spreading widely
across the sea. It probably origmated m the soanthern
corner of South America, and was distributed by means of the
west-wind drift over all the region of the subantarctic seas,
Patagonia, Falkland Islands, South Georgia, Crozet Islands
and Kerguelen as far as the islands sonth of New Zealand.!
In the conrse of distribution, which has probably occurred in
relatively recent times, the sonthernmost coast of Africa was
affected and became colonised with Microscolex. It would
appear that there has not been time for the genus to spread
further north, and so the oligochwete fauna of Natal and Znlu-

! Michaelsen, W., “ Zur Kenntnis der Eodrilaceen und ihrer Ver-
breitungsverhaltnisse.” * Zool. Jahrh. Syst.." xxx, p. 540 a. f., map p. 436.
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land is distinguished from that of the Cape Proviuce by the
absence of species of Microxcolex.

SYSTEMATIC ACCOUNT.
Fam. ENCHYTRAIDE.
Fridericia peregrinabunda ». sp.

Fridericia sp. (* bisetosa Levins); Michaelsen, * Die Oligochwten
der deutschen Sudpolar-Expedition 1901-1903." Deutsche Sudpol.-
Exp. 1901-03, IX, Zool. 1, p. 19, 1905; Michaelsen, ** Die Oligochten
Deutsch-Ostafrikas,” Zeitschr. wiss. Zool., Ixxxii, p. 310.

Fridervicia bulbosa (flose) var.; Michaelsen, “ Oligochaten von Natal
und Zululand,” Arkiv. Zool., iv, nr. 4, p. 2, 1907.

Has.—Howick, Natal; valley jnust beneath Shelter 1Talls
in rather dry earth, W. Michaelsen, September 2und, 1911.
Umgeni near Durban; at the roots of carnations, W. Michaelsen,
September 7th, 1911,

Pietermaritzburg  (teste Michaelsen); Zanzibar (teste
Michaelsen) ; 7 St. Panl (teste Michaelsen) ; 7 New Amsterdam
(teste Michaelsen); 7 St. Helena (teste Michaelsen).

In my material there were many specimens of an Kuchy-
trwid which belonged to the group of Fridericia bulbosa
(Rosa), but which differed somewhat from all the species of
the group. It is not quite clear whether the small differences
which are present really justify a specific separation, or whether
such differences should be regarded as characterzing varieties
of a somewhat variable species, as Tassnmedin 1907, Althongh
still inchined to my former view, I here adopt the method of wy
colleagues, and treat the supposed variety as a trne species ;
but in the future revision of this family 1t 1s quite likely that
these forms will be re-united in one species.

ExrerNaL CHAarAcrers.—Dimensions of mature specimens
(the fignres in parenthesis rvefer to stretched specimens from
Pietermaritzburg) : length 10-12 (15-18) mm., diameter 04—
0°45 (0:25-0-33) mm. Number of segments 60-70.
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Colour light grey, irregularly mottled by the contents of the
alimentary canal shining through the body-wall.

The setw are straight for nearly the whole length, but are
beut slightly at the proximal end. They occur regunlarly
pairs thronghout the body.

Dorsal pores are distinet ; they begin on the seventh segment
and are placed in the middle of the segments.

Clitellum ring-shaped, but ventrally it 1s flatter. It extends
from the beginning of the twelfth segment to the end of the
middle third of the thirteenth segment. The pellucid gland-
cells of the clitellum are arranged in more or less regular
transverse rows or zones.

INTERNAL ANaTOMY.—Septa between segments 6 and 7, 7
and 8, 3 and 9 are somewhat thickened.

Alimentary Canal.—There are three pairs of main septal
glands sitnated in the fourth, fifth, and sixth segments, two
pairs of smaller intermediary ones in the fifth and the sixth
segments and a less distinct pair in the fourth segment. The
main septal glands are nearly globnlar, those of each pair are
connected together by a narrow median transverse bridge.

The peptonephridia arve provided with an irregular main
portion, which is widest at the ends and somewhat narrow
in the middle.  In the widened fore-part the lnmen shows an
irregnlar undulation, and in the widened hind-part the walls
show bladder-like projections, some two of which are pro-
longed into narrow diverticula or branches.

"Phe cesophagus ends and the intestine beginsin the mddle
of the twelfth segment. The front part of the intestine from
the middle of the twelfth segment to the end of the fifteenth
is provided with a system of “ chyle-channels.”

Nervous System.—The brain is only a little longer than
broad, rather thick and somewhat convex belind; it projects
in front in a short convex bow. Commissural bands arise
laterally from the underside somewhat behind the frontal
curve.

Exeretory System.—The nephridia were examined in
the segments of the fore-body only as far as the sixteenth
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segment. They have a large pre-septal portion which 1x only
a Dittle shorter and somewhat narrower than the post-septal
part. 'The pre-septal and post-septal portions are connected
together by a rather narrow neck. The duct arises from
the underside of the post-septal part at a small distance from
the neck, but as the long axis of the post-septal part mostly
runs transversely in the body it often appears that the duct
arises from the hinder end of the apparently shortened and
much broadened post-septal portion. i

Reprodunctive System.— Spermiducal funnel rather
thick, not quite twice as long as broad, with a narrow collar,
and pierced excentrically. Sperm-dnct very thin, rather
long and coiled irregunlarly.

Spermathecaee with a very slender curved dnct withont
glandular appendages, and with a single bulb-shaped ampulla
withont diverticula. The duct enters the broad pole of the
ampulla, and its proximal end projects somewhat mto the
Inmen of the ampnlla.  Proximally the ampnlla narrows into
a moderately long prolongation, which enters the cesophagus
laterally in the hinder part of the fifth segment in front of
the septum between the fifth and sixth segments. 1In this, I.
peregrinabunda differs from F. pulchra, where the pro-
longation opens in the sixth segment, in front of the septum
between the sixth and seventh segments.

Remarks.—Fridericia peregrinabunda belongs to the
group of I'. bulbosa (Rosa), and is particularly related to F.
pulchra Friend! It differs from the latter species m
certain  mmor points, principally in the more complex
shape of the pepto-nephridia which are long and quite
simple and smooth tubes in I'. punlchra; also in the shape
of the nephridia, and in the normal conrse of the sperma-
thecee which enter the cesophagus in the fifth segment, whilst
mm F. pnlchra they run backwards nearly as far as the
septum between the sixth and seventh segments.

F. peregrinabunda is doubtless a peregrine species im-
ported by man into Africa. It seems to be rather widely dis-

! Friend. H.. * Journ. Micr. Sci.,” 1912, p. 21, text-figs. 9. 10.



THE OLIGOCHATA OF NATAL AND ZULULAND. 111

tributed. It is also denselv distributed, sinee there are no
less than three localities in Natal—ITowick, Pietermaritzburg,
Durban. The worm was doubtless introduced in earlier times
and has spread widely. Various statements have been made
of a Fridericia being found on varions islands associated
with Africa—Zanzibar, St. Paul, New Amsterdam, St. Helena.
In all these cases the worm referred to 18 a species of the
small “bisetose” group of this genns. In my opinion all
these worms are Fridericia peregrinabunda; but since
the specimens from these islands were immature it is not
possible to be absolutely sure.

Fridericia perriern (Vejd.).

Fridericia perrieri (Vejd.): Michaelsen, * Oligochwta.” Tierreich,
x, p. 98, 1900. Contains synonymy and bibliography.
Loc.—Howick, Natal; found in detritus near the Umgeni
Falls, W. Michaelsen, Augnst 30th, 1911 (2 specimens).
This is a peregrine species spread over most Furopean
countries.

Fan. MEGASCOLECID A&.

. Sub-fam. ACANTHODRILIN .
Chilota warreni n. sp.  PL XXXII, figs. 1, 2.

Has.—Howick, Natal ; found in detritus near the Umgeni
Falls, W. Michaelsen, Angust 30th, 1911 (many specimens).

Farm “ Camin” between Pietermaritzburg and Grevtown,
Natal ; found at the roots of fern, Mrs. Liebermann, November
11th, 1911 (one specimen).

Game Pass, Drakensberg, Natal; H. (. Burnup, June, 1912
(a number of mature specimens).

Exrerval CuHaractERs.—Length 42-65 mm., diameter 2:5—
3 mm., number of segments 102-114. Many apparently com-
plete specimens are counsiderably shorter, and they without
doubt represent pieces with regenerated hinder ends.
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Colonr dark violet-grey dorsally. The intensity diminishes
on passing backwards from the fore-end, and the colour
changes into a reddish-brown. Ventral side yellowish-grey,
and laterally somewhat abruptly separated from the dark
colour of the dorsal snrface.

Seta rather large, especially at the hinder part of the body ;
ventrally they are widely paired, dovsally they are separated.
Generally the middle lateral distance is equal to the width of
the dorsal pairs; it is distinetly larger than the width of the
ventral pairs, and a little smaller than the ventral median
distance! (va :ab : be: ed =7 :4:6:6). Median dorsal
distance rather small; at the fore-end twice as large as the
width of the dorsal pairs, at the hind-end even smaller, measur-
ing only once and half times the length (dd=13-2 ¢d). The
width of the ventral pairs diminishes in the region of the male
pores.

Nephridial pores are in the lines of seta c.

(‘litellum ring-shaped, ventrally not very conspicuons. It
extends over five segments, 13-17. At the thirteenth and at
the seventeenth, or at one of them, the clitellnmm often appears
incompletely developed.

Male area : prostate pores are in two pairs on the seven-
teenth and nineteenth segment in the lines of seta b, each on
a transversely ovate papilla which is often provided with a
deep transverse furrvow. Male pores not seen, probably on
the eighteenth segment in the lines of seta b; in most cases
there is to be seen a pair of transverse furrows in these
places.  There are no seminal longitudinal furrows.

The whole ventral surface of the seventeenth and eighteenth
segments is often glandular, and this modification sometimes
extends a little beyond these segments.

I'emale pores are in front of setae « in the fourteenth

! For the sake of convenience in referring to the various distances the
four sete of the two pairs on each side arve lettered respectively «, b, ¢, d,
passing from the ventral to the dorsal surface. The letter u stands for
the whole circumference.
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segment, and are reflected slightly towards the mddle
ventral line.

Spermathecal pores in two pairs are on the furrows
between the seventh and eighth segments, and the eighth
and mnth segments in the lines of seta b.

InteErNAL AnaroMy.—The septa of the gizzard region are
extraordinarily tender. Septa between the ninth and tenth
segments, tenth and eleventh segments and the eleventh and
twelfth segments are very little thickened, and must still be
regarded as thin.

Alimentary Canal.—Gizzard small, hardly broader than
the neighbouring part of the wsophagus; occurs in the fifth
and sixth segments.  (sophagus without calciferous glands.
Intestine without typhlosole.

Circulatory System.—Dorsal vessel simple; the last
hearts are in the twelfth segment.

Reproductive System.—Male organs: one pair of
great sperm-duct funnels occur free in the tenth segment,
they are not enclosed in seminal vesicles. There are two
pairs of great grape-like sperm-sacs depending from the septa
between the ninth and the tenth segments and tenth and
eleventh segments. They project into segments 9 and 11.

Prostates are tubular; the glandular part is very long and
richly folded in broad and narrow coils, which extend from
the segment of the prostate pores into the segment in front.
Duct 1s relatively short, somewhat bent, and much thinuner
than the glandular part.

Penial setee are of two kinds ; each prostate is accompanied
by one of both kinds. (1) Length 1-2 mm., thickness at
proximal end about 35 u. The seta gradually dimimshes
towards the tip, close to which the thickness is about 20 p.
The seta of this kind is distinctly bent, and ends in a very
sharp point. With the exception of the terminal pointed
portion, the distal third of the seta is ornamented with a
somewhat close annulation. The edge of the annulets consists
of densely crowded, irregular triangular teeth closely clinging
to the surface, and forming irregular zigzag transverse rows.

VOL. 2, pakT . 28
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(2) This kind is somewhat more slender than the first. Length
1*4 mm., thickness of proximal end 30 u. Seta gradually tapers;
at a distance of 0-2 mm. from the tip the thickness is about
16 u. The seta is only very slightly bent. A distal length
of about 0°16 mm. is flattened and somewhat broadened,
being 26 ;1 broad, forming a slender and fine lancet ending in
a simple acute-angled often somewhat reflected tip. With
the exception of the lancet extremity the distal third is orna-
mented like the other penial seta, but the ornamentation is
somewhat more delicate.

Female organs: a pair of great ovaries project free into
the thirteenth segment.

The spermathecee have an ampulla which 1s broad and
irregularly puffed out. Duct short and narrow, coming off
abruptly from the ampulla. Into the duct there open two
short, broad and rounded diverticula which are scarcely longer
than it. The diverticula are nearly opposite to each other, but
their bases are confluent on the front side of the duct of the
ampulla. The central lumen of the diverticula is small, and the
thick walls contain numerous minute cavities filled with sperm.

Remarks.—Chilota warreni is one of the few South
African species with two spermathecal diverticula. It comes
nearest to Ch. triigdrdhi Mich. from Zululand; and re-
sembles this species in the lines ot sete « and b converging
towards the male pores, but more distinetly so; also in
possessing two spermathecal diverticula and two kinds of
pemal setee and in many other characters. The two species
may easily be distinguished from one another by the shape
of the penial setze and by other less obvious characters, such
as seminal furrows, copulatory papille, colour, etc.

Chilota tragardhi Mich. f. typicus.

Chilota tragdrdhi Michaelsen, “ Oligoch®ten von Natal und dem
Zululand,” Ark. Zool. iv, nr. 4, p. 3. text-figs. 1, 2. 1907.

Hap.—Lake Sibayi, a freshwater lake near the coast, N.
Zululand (teste Michaelsen).
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Chilota trigérdhi Mich. var. major n. var. Pl. XXXII,
figs. 4, 5.

Hap.—Hilton Road, eleven miles N.W, Pietermaritzburg
Natal; Dr. M. A—, July 28th, 1905 (one nearly mature
specimen).

Natal ; Miss Blackmore, 1905 (several immature specimens
with only two showing the first signs of sexual organs, one
nearly mature specimen).

Exrervan CHARACTERS.—Largest specimen, length 130 mm.,
diameter 3:5—4 mm., number of -segments 124.

The colour and arrangement of setwc are as in the typical
form. The lines of setee « and b converge very gradu-
ally towards the male pores, and the setw are distinetly
enlarged at the hinder end as in the typical form. In the
original description of typicns I omitted to record these facts.

INTERNAL ANATOMY.—As far as the sexnal development and
the state of preservation permitted me to see, the general
anatomy resembles that of typicns with the exception of the
shape of the penial setze. In typicus each prostate 1s accom-
panied by two penial setee of distinctly different shape, while
in major these seta closely resemble one another and differ
only slightly in size. The penial setee of major arve very
slender, being 1-1-1 mm. long and 13 y thick at the proximal
end ; the seta tapers very gradnally towards the distal end,
where the thickness is about 5. The setw are only slightly
bent, and they are quite smooth and transparent withont any
ornamentation, while in typicus one kind of the penial setwe
has an external ornamentation, which, however, is rather faint
and irregular, and perhaps has no great systematic value.

In typicus the distal tip is simple and sharp-pointed; but in
major it has a very characteristic shape, and in both of the
penial setee the distal extremity ends in two minute claws,
which are connected together by a membrane like that of a
webbed foot. In the plane of the membrane the extremity
is slightly widened, but in profile there is no hroadening.
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(‘hilota wahlbergi Mich. . typicus.

Chilota wahlherei AMichaelsen, © Revision der Kinherg'schen Oligo-
cheten-Typen,” Ofv. Vet. Forh., Ivi, p. 441. 1899,

Hap.—Farm between Pietermaritzbnre and Greytown,
Natal; at the roots of ferns, Mrs. Liebermann, November
L1th, 1911 (one specimen). “Katferlandet” (teste Michaelsen).

The form pulchrior . f. from Witpoortje in the Middle-
burg district, Transvaal (teste Michaelsen). '

When examining the material from the Transvaal I was of
the opinion that the main difference between these specimens
and the type specimen of Kinberg was that the latter had
lost its colour throngh remaining in spivit for nearly fifty
vears.! But recently I obtamed a specimen that had been in
spirit only for a few honrs, and it had the same pale coloration
as the type. It may therefore be stated that there does exist
a difference between the spectmens from the Transvaal and
those from other localities, and consequently I distingnish the
Transvaal intensively coloured race from the typical form as
f. pulchrior . f.

Chilota braunsi Mich. Pl XXXII, fig. 3.

Chilota brauusi Michaelsen. ~ Terricolen von verschiedenen Gebieten
der Erde.” Mt. Mus. Hamburg, xvi, p. 102, fig. 21. 1849,

Hap—7waartkop Valley, threc and a half miles west of
Pietermaritzburg, Natal (one not quite mature specimen).

Port Elizabeth, Cape Provimce (teste Michaelsen).

The penial sete of this species are characteristic in being of
a hght wine-red colonr. This was observed both in the type
and in the Natal specimen. The scales ornamenting the
penial setwe arve distributed rather irrvegnlarly, and their
arrangement is somewhat variable. They are scattered in the
type, but m the specimen from Zwaartkop Valley they tend
to be grouped so as to form wregular transverse rows.

! Michaelsen. W., = Oligochaiten vom tropischen und sidlich-sub-
tropischen Afrika, I.” ¢ Zoologica.' Heft 67, p. 146.
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Sub-fam. MEGASCOLECIN.E.

Poutodrilus bermudensis Bedd. f. typicus.

Pontodrilus bermudensis Bedd. f. typicus; Michaelsen, ** Oligo-
chaten von verschiedenen Gebieten,” Mt. Mus. Hamburg, xxvii,
p- 85, 1910.

Hap.—Kosi Bay, Zululand; collected December, 1905.
Distributed along the coasts of the Pacitic, Indian, and
Atlantic Oceans in the warmer zones.

The specimens were badly preserved.  When copulatory
papillee were visible, a single median ventral papilla counld be
seen at the furrow between the mmeteenth and twentieth
segments.

Pheretima heterochata (Mich.).

Amyntas heterochwtus (Mich.); Beddard, “A Revision of the
Earthworms of the genus Amyntas.” Proc. Zool. Soc. Lond,
1900, p. 615. Contains synonymy and bibliography.

Has.—Howick, Natal; in detritus near the foot of the
Umgeni Falls, and in rather dry earth beneath stones on veld,
W. Michaelsen, Angust 30th, 1911.

Hilton Road, Natal ; Dr. M. A—, July 28th, 1905.

Dorp Spruit, Pietermaritzburg, Natal; October 30th, 1904

Ziwaavtkop Valley, near Pietermaritzburg, Natal.

Scottsville, Pietermaritzburg, Natal; W. G. Rump, De-
cember, 1911.

Durban, Natal ; J. Clark, 1911.

This is a peregrine species distributed far over the warmer
zones, and doubtless introdnced by man into Natal.

Sub-fam. TrRiGAsTRINA.
Dichogaster bolaui (Mich.).
Dichogaster bolaui (Mich.); Michaelsen. * Oligochata,” Tierreich,
x, p. 340. 1900. Contains synonymy and bibliography.
Hag.—Scottsville, Pietermaritzburg, Natal; W. G. Rump,
1,
This is a peregrine species of the warmer zones, imported by

man into Natal.
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The specimen from Scottsville represeuts the larger form,
which was formerly separated from the typical form as the
variety octouephra (Rosa), where in most of the segments
there ave four micronephridia on each side, but the ventral-
wost wicronephridinm is very small.  In many segments of
the Scottsville specimen the innermost micronephridium is
altogether absent, and these segments are in the condition of
the typical form. The specimen may be regarded as iuter-
mediate. )

Dichogaster crawil Hisen. Pl XXXII, figs. 6 and 7.
Dichogaster crawi Eisen, " Researches in American Oligochweta.

with especial reference to those of the Pacific Coast and adjacent
Islands,” Proe. Cal. Ac. (3) ii, p. 228, pl. x, figs. 82-94.  1900.

Hap.—Scottsville, Pietermaritzburg, Natal; W. G. Rump,
December, 1911.

Chapel Street, Pietermaritzburg, Natal; H. C. Burnup,
December, 1911. ’

Also San Francisco, California, and Del Mounte in conser-
atories (teste Hisen).

The specimens from San Francisco were said to have been
introduced from Honoluln, Hawaii; but I have shown else-
where! why I regard these statements of Mr. Craw as
being incorrect, and it is probable that the worms entered
the plant receptacles after their arrival at Mr. Craw’s nursery.
In any case most of the species of this genus, including
D. erawi, have been widely transported hither and thither
by man into numerous localities.

Remarks.—The specimens fromr Natal show in general such
a striking conformity with Kisen’s Dichogaster crawi that
there is no doubt abount the identity of the species; but at the
same time there is an apparently very important difference in
a certain structural character. If Eisen’s statemeut is correct,
it must be assumed that there is great variability in the
character in question.  According to Kisen the spermatheca

! Michaelsen, W., = Die geographische Verbreitung der Oligochiten,”
Berlin, 1903.
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are provided with one simple diverticulum. In the specimen
from Natal, carefully éxamined by myself, each of the four
spermatheca was provided with two diverticula, and one of
these in three of the four spermathece was even doubled. Each
diverticulum carried a completely separated globular seminal
chamber. The diverticula seem to be rather fragile and easily
torn off, and perhaps in Eisen’s specimen one of the diverticula
had been overlooked through being broken away accidentally.

Further, Eisen’s statement with regard to the larger of the
two pénial setae requires modification. Fisen! describes it as
being “strongly wavy” in outline, “but with no other ornamen-
tation,” and it may appear thus in a balsam preparation.
Mounted in spirit or in water the waviness s seen to depend
on the presence of a number of convex longitudinal ridges,
which are sharply truncated distally. The ridges on one side
correspond to grooves on the opposite side, and when the
seta is viewed in profile a wavy appearance is produced.

In all other points the penial setae of the Natal specimen
agree with Eisen’s description.

Dimensions : large penial seta, length 0:6 mm., diameter at
proximal end 10su; smaller penial seta, length 0'4 wm,
diameter at proximal end 7 p.

Sub-fam. OCNERODRILINE.
Kerria gunningi Mich.

Kerria gunningi Michaelsen, ** Oligochiten vom tropischen und
sitdlich-subtropischen Afrika, ii,” Zoologica, Heft 68, p. 1. 1912

Has.—Howick, Natal; in detritus near the Umgeni Falls,
\W. Michaelsen, August 30th, 1911.

Umgeni near Durban, Natal; in the mud on the marshy
banks of the Umgeni River, W. Michaelsen, November 7th,
1911.

Pretoria, Transvaal (Michaelsen).

t Loc. cit., p. 229, and pl. x, fig. 87.
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I the original description of this species I stated that the
clitellnm  was saddle-shaped, being interrnpted ventrally
between the lines of setee . This statement is not quite
correct, or at least it is not in accord with the condition seen
1 all the specimens of this species. In the Natal specimens
the clitellum is ring-shaped; but ventrally, and especially
between the lines of seta «, it is less strongly developed.
Even in the type-specimens from the Transvaal there are no
distinet ventral borders to the chtellum, and 1t is not easy to
be sure that the glandular structnre is entirely lacking medio-
ventrally. Tt is obvions, therefore, that snch a slight
difference 1n structure does not justify a separation of the
Natal spectmeus from those of the Transvaal.

Ocnerodrilus (llyogenia) africanns (Bedd.).

Ilyogenta africana Beddard, * On some New Species of Barthworms
from various parts of the World,” Proc. Zool. Soc. Lond., p. 703,
1892,

Ocnerodrilus africanus (Bedd); Michaelsen, " Die Regenwiirmer
Dentsch-Ost-Afrikas.” Dentsch-Ost-Afrika, iv, p. 43. 1896,

Ocnerodrilus (Enicmodrilus) africana (Bedd.); HKisen, *“ Re-
searches in American Oligochata, with especial reference to those
of the Pacific Coast and adjacent Islands,” Proc. Cal. Ac. (3). 11, p.
112, 1900.

Ocnerodrilus (Ilyogenia) africanus (Bedd.); Michaelsen, ** Oligo-
chieta.” Tierreich, x, p. 380. 1900.

Hap.—Chapel Street, Pletermaritzbnrg, Natal; H. C.
Burnup, December, 1911.

Durban, Natal (teste Beddard).

Five rather poorly preserved specimens, two of which are
mature, enable me to make some additional statements about
this 1ucompletely known species.

Exterxan Characrers. — Dimensions of the two mature
specimens : length 25 mm. and 35 mm., maximum diameters
1:0 mm. and 1°3 mm., nnmber of segments 78 and 82.

Colonr greyish without special pigmentation.
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Head epilobous,! abont L.

Setae tend to be strictly paired.  Median ventral distance
about equal to the middle lateral ones. Median dorsal dis-
tance a little smaller than half the circnmmference of the body
(e = be, dd < in).

Ixreryan ANaromy.—The calciferous glands, or chyle-sacs
as I think they should be called, are characteristic in this
species.  Externally they are sac-like and broader than the
wsophagus which 1s very narrow in the ninth segent.
Ventrally they extend forward in the longitudinal axis of the
body trom the hinder part of the ninth segment to the front
end.  They arise laterally from the cesophagus. The lumen
is divided by a number of longitudinal septa which spring
from the external wall and meet in the mid-axis of the orgal.
A transverse section has, therefore, a wheel-like appearance.
The number of radiating septa varies somewhat in different
parts of the organ. The maxnnum nnmber is in the middle,
where I have found seven. The external walls, as well as the
septa of the orgamn, are rather thick and are provided with a
systewn of very narrow canals (“ Chylusgefisse 7).

For the remainder of the anatomy reference must be made
to the original deseription by Beddard.

Sub-fam. EvpriviNz.
Eudriloides durbanensis Bedd.

Eudriloides durbanensis Bedd., **On some New Species of Earth-
worms from varions parts of the World.,” Proc. Zool. Soe. Tond.,
1892, p. 696, pl. xlvi. figs. 11, 14. 1893,

! There are certain terms to express the relationship hetween the pro-
stominm and the peristomial segment: (1) zygolobous, where the
prostomium is completely fused with the peristomial segment withont
showing a dorsal twrrow; (2) prolobons, where the dorsal furrow
between them is transverse; (3) pro-epilobous, where thefurrow is cou-
cave in front; (4) epilobous, wheve the furrow is split dorsally to form
two longitudinal grooves running hackwards, and the extent to which
they puass backwards is expressed by a fraction of the length of the
peristomium ; (5) tanylobous, where the two longitudinal grooves
reach the transverse turrow between the peristomial segment and the
segment behind.



429 WILHELM MICHAELSEN.

Hap.—Found in Kew Gardens, England, in a box of plants
from Dnrban, Natal (teste Beddard). .

In the general part of this paper I showed that there was
much doubt about the original home of this species. Even if
the specimens actually came from Durban, there is nothing to
prove that the species was not mtroduced by man into Natal.

Fam. GLOSSOSCOLECIDA.
Sub-fam. (GLOSSOSCOLECINE.

Pontoscolex corethrurus (Fr. Mull.)
Pontoscolex corethrnrus (Fr. Mull.); W. Michaelsen, *“ Oligochaeta,”
Tierreich, x, p. 425. 1900.

iHlap.—Chapel Street, Pietermaritzburg; H. C. Burnup,
December, 1911.

Umgeni, Durban; in  plantation, W. Michaelsen, Sep-
tember 7th. 1911,

This is a peregrine species of the warmer zones, found
wherever there 1s horticulture.

Sub-fam. MICROCHBTINE.

Microchwtus natalensis (Kinb.). PL XXXITI, figs. 8, 9.
Geogenia natalensis Kinberg. " Annulata nova [Continuatio],”
Ofv. Ak. Forl., 1866, nr. 4, p. 100. 1367.
Geogenia [?Microchwta?] natalensis Kiub.; Michaelsen, ** Revi-
sion der Kinberg'schen Oligochzten-Typen,” Ofv. Ak. Forh., 1899,
nr. 5, p. 428, text-fig. 1.
Geogenia [P Microchetus?] natalensis Michaelsen. « Oligochaeta,”
Tierreich, x. p. 462.  1900.
Has.—Scottsville, Pietermaritzburg, Natal; W. G. Rump,
December, 1911.
Pietermaritzburg ; i a garden, Dr. E. Warren, September
Hth, and December, 1911.
Also Natal, Port Natal (teste Kinberg).
I have examined seven specimens in addition to the type-
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specimen. 1 am convinced that the specimens collected by
Dr. Warren and W. G. Rump at Pietermaritzburg belong to
this spectes, althongh they seem to differ considerably from the
type. It is probable that these differences depend upon the
different state of development, as the type 1s not qnite matnre.
At any rate the difference in the shape of the sexual sete is
to be so regarded.

Since the type was immature and badly preserved, 1 now
give a complete description fonnded on mature and better
preserved specimens.

ExrerNyaL CHARACTERS.—Dimensions of the smallest and
largest specimens: length 118 and 170 mm., breadth 4'5 to
7mm. and 6 to 7 (at clitellum 9) mm., number of segments
232 and 297.

Colour smoke-grey dorsally, and yellowish-grey ventrally.

Head prolobons. The prostonminm, first, second and fore-
half of third segment are longitudinally fnrrowed. The first
and second segments are simple, third segment irregularly
biannunlated. The turrow of annulation and the fnrrows
between the first and second segments and the second
and third segments are not quite regnlar. The fourth to
the ninth segments are divided into two segment-like ringlets.
Front ringlet of the fourth segment is shightly biaunulated;
all the other ringlets, are simple. Fore-ringlets, bearing setwe
and nephridial pores, of fonrth to the eighth segments are
somewhat larger than the hind-ringlets. The tenth and
following segments are simple or indistinetly biannnlated.

Setee begin in the third segment; in general they are
rather small.  One from the sixth segment measured 0'5 mm.
in length, and 45 u in thickness, and was rather strongly
bent into an §. The seta had an indistinet ornamentation,
consisting of irregnlar and broad scales running mainly in a
transverse direction. The setee are strictly paired. 'The
median dorsal distance of the seta is a little smaller than
half the circumference of the body (dd=circa, +t ). Median
ventral distance of setee abont as large as the middle lateral
distance (ae=circa be). Towards the region of the clitellum
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the median ventral distance diminishes, while the median
dorsal distance is enlarged. The degree of this dislocation
of the lines of setee varies somewhat m different specimens,
and may depend on the state of contraction of the body.

I'he ventral setwe of the fifteenth to twenty-first segments are
transformed into sexunal setee and are not as strictly paired as
in the case of the normal setee. In some specimens the median
ventral distance of setee is hardly larger than twice the
distance of the setze of a ventral pair: «e=21-3 ab at
segments 15 to 21.

Nephridial pores are in the lines of setwe c.

Chitellum 1s saddle-shaped, and in all specimens extends
over ten segments, thirteenth to the twenty-second inclusive.

Copulatory Organs.—At each side there is a very broad
and flat copnlatory ridge (“ Pubertiitswall”) extending over four
segments, fitteenth to eighteenth, and ventrally nearly reaching
the line of setae 0, while dorsally it reaches the middle lateral
line, transgressing considerably the line of the setee d and of
the nephridial pores, which line is bent ventrally in the
region of the clitellum.  The nephridial pores are seen
distinetly on the copnlatory wall.  The fore-part of this
copulatory wall belonging to the fifteenth segment is some-
what differentiated, being thicker than the other parts, and,
expecially laterally, it overhangs the borders of this segment.
In two of the specimens it looks like a mnarrow, laterally
ronnded shield. From the fifteenth to the twenty-first
segment the ventral borders of the clitellnm are formed by a
more or less distinet undulating white hne. Between these
lines the body-wall is glandular and bears the sexual setw.
Only a very narrow medio-ventral strip of the body-wall is
tree from this glandular modification.

The male pores are in the middle of the copulatory walls
in the furrows between the sixteenth and seventeenth
segments and somewhat beneath the lines of sete ¢ and of
the nephridial pores.

Female pores are somewhat medial to the lines of sete a in
front of the zone of seta of the fourteenth segment.
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Spermathecal pores are inconspicuous; they ave in groups
of about ten to thirteen in the furrows between the thirteenth
and fourteenth seginents and the fonrteenth and fifteenth
segments. They occur ventro-laterally between the lines of
sete b and e.

InTERNAL ANatoymy.—The septa between segments 4-5,
7-8 and 8-9 are extraordinarily strong, while those between
5-6 and 6-7 are very tender, if not quite rudimentary or
absent. Septum between ninth and tenth segments and all
the following septa are tender and thin.

Alimentary Canal.—There is a very large gizzard in
the seventh segment. A pair of nearly globular calciferous
glands spring laterally from the cesophagus in the ninth and
tenth segments. The tender septum between the ninth and
tenth segments seemed to be fixed to the middle zone of the
-alciferous glands.

Cirenlatory System.—Dorsal blood-vessel simple; the
last heart is in the eleventh segment.

Reproductive System.—Male organs: there are two
pairs of large glittering spermidncal funuels in the tenth and
eleventh segments; each pair is enclosed in a median
transverse seminal vesicle. The lateral ends of the seminal
vesicles are prolonged into sperm-sacs which project into the
cleventl and twelfth segments respectively.

Spermathecwe are in fonr groups of about eleven each, and
are totally embedded in the thick body-wall ; they may be
seen shining through the semi-pellucid wall. The spermatheca
are elongated, being 0-3-0'7 mm. in length and 0°0% mm. in
diameter ; they open to the exterior by a very thin and short
duct.

Sexnal setwe: the ventral setee of fifteenth to twenty-first
segments are enlarged and transformed into sexual sete.
They are about 21-3 mm. in length, that is, about five or six
times longer than the ordinary setee. At the proximal end
they have a thickness of about 60 u, which diminishes to
about 45 p at the middle of the setae. The sexual setw are
distinctly bent at the proximal end, while distally they are
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nearly straight. The distal end is thickened and broadened
to a diameter of abont 80 ;i jnst beneath the tip. One side of
this broadened portion is strongly convex, the other side is
flat or shightly concave or provided with a longitudinal cleft.
The seta ends in a simple and rather clumsy tip, or in two
tips with a shghtly concave edge between them. In the type-
specimen all the sexnal setee had only one point. In one of
the specimens from Pietermaritzburg about half of the sexnal
setee were provided with two tips while the other half had
ouly one. There is a very characteristic external ornamenta-
tion consisting of somewhat irregular, rather densely crowded
annulations, the distal borders of which are rather prominent
and almost scale-like. From the distal border of these
annulations a closely set row of very slender teeth, clinging
to the surface of the seta, extend distalwards, and nearly
reach the distal border of the next annulns. This ornamenta-
tion was not very clearly seen, as the sexmal seta were
enclosed in a fine cnticular sheath difficult to remove. In the
type-specimen the sexual setae are not fully developed, and
Leunce they differ in shape and structure.

There are no special glands connected with the sexual setw
projecting into the hody-cavity as are found in other species
of this genus.

The sexual setee of M. natalensis are provided with a very
strong mantle of longitudinal muscles, which at one end ave
fixed to the proximal portion of the setal sac, and at the other
to the body-wall in the immediate neighbourhood of the setal
pore.

Microchatus papillatus Benham f. typicus. PL XXXII,
fig. 10.

Microcheta papillata Benkam, * Descriptions of Three New Species
of Earthworms,” Proe. Zool. Soc. Lond., 1892, p. 141, pl. vii, figs. 5,
7; pl. viii, figs. 9, 10, 11, 13.

Microch@tus papillatus Bewl.; Michaelsen, ** Oligoch®ta,” Tier-
reich, x, p. 450.  1900.

Microchmtus papillatus Benh.; Michaelsen, **Oligochzten von
Natal und dem Zululand,” Arkiv. Zool., iv, n. 4, p. 5. 1907,
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Has.—Durban, Natal; T. H. Bowker, 1898, Dr. Purcell,
1907, E. C. Chubb, 1911.

Pietermaritzburg ; W. G. Rump, December, 1911.

Also, Durban (teste Benham) and Stamford Hill, near
Durban (teste Michaelsen).

Ten specimens 1 all were examined, and these [ call
Microchaetus papillatus Denh. f. typicus.

ExrernaL CHArRACTERs.—The dimensions of the mature
specimens vary considerably ; length 220-350 min., diameter
10-16 nun., number of segments 324-490.

Colonr yellowish-grey with sometimes a slight violet-grey
tint on the upper anterior surface.

Head prolobous. Segments 1-3 simple, fourth to the ninth
all divided by a furrow into two ringlets of about equal size,
but the hinder ringlet, especially of the ninth segment, is
often somewhat shorter than the front one. 'The tenth and
following segments are simple or slightly biaunulated.

Setee are rather tender; they begin on the third segment
and are strictly paired. The median ventral distance is equal
to the middle lateral (ae = be). The median dorsal distance
equals about omne-half of the circumference of the body
(dd = circa $u).

The nephridial pores are in the lines of seta cd.

Clitellumn is saddle-shaped and extends over the segments
10-29 or 30 = 20 or 21 ; but it is not always sharply bordered
in tront and behind.

Copulatory Organs.—A pair of copulatory walls extend
laterally over the five segments 16-20, being very prominent
in the middle segments 17-19. These walls broaden the
body at this region, especially in the mneteenth segment, and
here ventrally the body is flattened. There are no copulatory
cushions, or at least no distinct ones. There are generally
two pairs of large copulatory papillae with sexunal setae which
are always in the lines of the ventral pairs of setee. The
position of these papillae is rather constant. There is always
a pair on the tenth segment, and a second pair either on the
twenty-third segment (in seven specimens) or on the twenty-
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ninth segment (in four specimens). In one specimen there
was found a snpernumerary papilla on one side of the twenty-
third segment besides two normal pairs on the tenth and
twenty-ninth segments.  Another specimen possessed a super-
numerary pair of papilla on the eleventh segment besides the
normal ones. Often there are to be seen a great number of
very mnch smaller papillae carrying all the ventral pairs of
setee of the clitellum region extending from the eleventh to
the twenty-ninth segment. These, together with the lavrge
papillee, form two contimnons longitudinal series in the Hues
of the ventral pairs of setee.  Generally these smaller papille
are indistinet or quite inconspicnons.

Male pores were not seen; probably they occur at the same
points as in var. cementerii, i.e. at the furrow between
the seventeenth and eighteenth segments, beneath the lines of
setxe c.

Female pores are just in front of setwe 4 of the fourteenth
segment.

Spermathecal pores are in groups of two to twelve mn the
lateral parts of the furrows between the twelfth and
thivteenth segments and thirteenth and fourteenth segments,
or between segments 12 and 13, 13 and 14, and 14-15.

IxrERNAL  Axarody.—It has been described by Benham.
The following additional statements may be made. The
sexnal setwe are abont 1°75 mm. in length and 754 in
thickness i the middle. They ave slightly sigmoid. The
thickness diminishes towards the distal end, being ouly abont
20 s¢ Just beneath the distal tip. The tip is not simple and
conical, but is sharpened to form a triangular pyramid, the
lateral sides of which ave deeply excavated. The distal third
of the seta, with the exception of the extreme end, is
ornamented. This ornamentation in the proximal parts
consists of transverse or more or less oblique annnlations, the
scaly margins of which are irregularly toothed or pronged.
Towards the distal end the annulations become interrupted,
and nltimately pass into more or less irregular transverse
lines which finally disappear.
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Setal glands: the pairs of sexual setae arve provided with
two or four setal glands. These are sac-like and compressed
on the longitadinal axis so as to be much broader than long.
Benham describes two glands, one in front and one behind
the setee. 1 generally found fonr of these glands forming a
square, the centre of which was occupied by the pair of
sexnal setw. In one specimen there was a transitional
arrangement ; here only two glands were obvious, and they
were placed laterally ; but in front and behind in the middle
line the body-wall was distinetly elevated on the inner
surface. Donbtless these elevations were due to the formation
of two setal glands which did not break through the mmscular
layer of the body-wall. These specimens with only two setal
glands in commection with each pair of sexunal seta: come
nearer to the variety cmmenterii described helow. The
difference between Benham’s type and the specimens that I
have examined must be regarded as bemng dune to a casual
varation.

Microchawtus papillatus Benli. comes nearest to M.
pentheri Rose from the Cape Province; the principal
difference is that in M. pentheri there are two strongly
thickened septa in front of the gizzard, whilst in M. papil-
latus the septa in front of the gizzard are very tender.

Microchwtns papillatus Benhain. var. ceementerii
n. var. PLOXXXII, fig. 11.

Has.—Howick, Natal; in swampy meadows, W. Michaelsen,
Angnst 30th, 1911.

St. Peter’s Churchyard, Pietermaritzburg, February, 1905.

Pietermaritzburg ; K. Warren, May, 1912.

There were three mature specimens with several half-
matnre ones.

Exreryan Cuaracrers.—Dimension of the largest: length
540 mm., diameter 9—-11 mm., hody broadened in the region
of the copulatory walls into a breadth of 22 mm.; nnmber of
segments about 600. Dimension of the smallest mature
specimen: length 330 mm., diameter 7-10 mu., body

VOL. 2, PaRrT 4. 29
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broadened 1 the region of the copulatory walls to a breadth
of 22 mm. Number of segments about 530.

Clitellum distinetly bordered in front and behind, extends
over the segments 12-24 (=13). Copnlatory walls form
sharp ridges in the lateral lines, extending over segments
16-20, highest at the eighteenth segment. A pair of flat but
very distinet copulatory cushions, surrounded by a wall-like
rim, extend medially from the ridges of the copulatory walls
from the fore-border of the seventeenth segment as far as
the hind-border of the twentieth segment. 'These cushions
are broadest at the seventeenth segment, there reaching from
the hines of setac d nearly as far as the hnes of seta 4, but
the latter are distinctly outside the cushions, being separated
from them by a distance of about 1°5 mm.

Copulatory papillae are of very large size and bear the
sexual sete at the twelfth, fifteenth and mineteenth segments
(in two mature specimens), or at the tenth, eleventh, twelfth,
fifteenth and nineteenth segments (in one mature specimen),
or at the fifteenth, sixteenth and twenty-eighth segments (in
one half-mature specimen). Smaller papillee occur on all
other segments from the tenth to the twenty-eighth segment.
All the papillae, both large and small, occupy the lines of the
ventral pairs of setw, forming a pair of regular longitudinal
series.

Spermathecal pores are in groups of 3-5 on each side on
the furrows between segments 11-12 and 12-13.

InTERNAL ANaroMY.—The sexual setee seem to be larger in
this variety. The larger seta of a pair was 2°5 mm. i length,
and proximally about 90 x in thickness; the smaller seta was
1'8 mm. long and 80 u wide. The sexual setae arve slightly
sigmoid 1n shape. Distally they diminish in thickness. The
tip is generally broadened in the plane of curvature, and ends
in two thick and short teeth which are joined by a web-like
membrane nearly as thick as the teeth. The tip is thus wedge-
shaped. Sometimes, appavently through wear, the typical
shape is not visible. The ornamentation of the distal end
resembles that seen in the sexual sete of typicus; but it
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extends further towards the distal tip, where 1t i1s also more
sharply defined.

Setal glands: each pair of sexunal setw is provided with
two great glands lying medially, one in front and one behind
the setee. These glands differ in shape considerably from
those of typicus; they have the shape of a sansage, and are
abont three times as long as thick and project freely into the
body-cavity.

Rexarks.—Var. caementerii differs from the typical
form of Microchatus papillatns in the extent of the
clitellum, in the possession of distinct copulatory enshions, in
the position of the copulatory papillee and the spermathecal
pores, and in the shape of the sexnal setae and of the setal
glands; perhaps also in the number of segments, which is
larger even in the smallest mature specimen of the variety
than in the largest matnre specimen of typicus.

Microchatus sulcatns (Kinb.) f. typicus.

Tritogeuia suleata Kinbery, ** Annulata nova [Continuatio],” Ofv.
Ak. Forh., 1866, nr. 4. p. 98. 1867.

Tritogenia sulcata HAinb.; Michaelsen, ** Revision der Kinberg'-
schen Oligochwten,” Ofv. Ak. Forh.. 1899, nr. 5, p. 415.

Tritogenia sulcata Kinb.; Michaelsen, * Oligocheeta,” Tierreich, x,
p- 453. 1900.

Tritogenia morosa Coguetti, * Nuove specie dei Generi, " Phere-
tima” e - Tritogenia,”” Atti. Ace. Torino. xli, p. 13, t.f. 14-17.
1906.

Tritogenia suleata Kinb. =T. morosa Cogn.; Michaelsen, ** Oligo-
cheeten aus dem Westlichen Kapland,” Denksch. med.-nat. Ges..
Jena, xiii. p. 32.  1908.

Hag.—Natal; Port Natal (teste Kinberg); Durban (teste
Cognetti).

Through the kindness of Protf. Théel I have been enabled
to re-examine the type and confirm most of my former state-
ments, but the following corrections are to be made.

The median ventral distance of the setee obviously diminishes
towards the segments which bear the copulatory walls, as T
stated; but it does not diminish so far as to vanish, as T
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erroneously supposed.! In the segments with the copulatory
walls the setar are obliterated, and in the neighbouring
segments, seventeenth and twenty-second, the median ventral
distance has diminished so as to equal the middle lateral
distance, aa = be, and only the converging lines of setw, if
continned over the segments 18-21, wounld meet each other in
the middle line as stated correctly in my earlier description.?

The so-called median-ventral “papille” at the hinder part
of segments 17 and 21 are not really papillae, but only flat glan-
dular patches; they are identical with the copulatory enshions
at the eighteenth and twenty-second segments of var.
howickianus (u. var.).

A comparison of the type of f. typicus with specimens of
var. howickianus makes it probable that the number of
segments of the type should be increased by one. From this
there would result a greater conformity of the two forms, and
since the type-specimen had been cut into picces it is quite
likely that a segment had been lost.

Var. howickianus u. rar. Pl XXXII, figs. 13-15.

Hap.—Howick, Natal; found under large stones in the
rather dry clayey soil of a weadow, W. Michaelsen, Angust
30th, 1911 (two specimens).

ExrerNan CHaracrers.—Dimensions : length 80, 85 mm.,
diameter 6, 65 mm., number of segments 90, 91.

Colonr of middle parts of body light greyish with a bluish
tint, ends of body yellowish. Clitellum white.

At first sight it appears unintelligible how such a clumsy,
soft worm conld hurrow into the rather hard soil i which it
was found. Bnt an examination of the internal anatomy
showed that the head-portion is provided with a strong bur-
rowing apparatus in the form of a muscular body-wall,
thickened septa and strong gizzard.

Head prolobous.

Segments 1-3 simple; the fourth to the ninth are divided

! Michaelsen, W., © Oligocheeta,” * Tierreich,” x. p. 453.1900.
2 Michaelsen, W.. * Ofv. Ak. Forh..” 1849, nr. 5. p. 417,
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mto two ringlets, which are equal to one anotheran the fourth
to the seventh segments, but the front ringlet is larger than
the hinder in the eighth segment and even more so in the
ninth.  Segment 10 and the following are simple or indis-
tinctly biannulated.

Seta are absent from the first seven or eight segments.
They are very small and simple, being 0°25 mm. long and 26 .
thick, quite straight, and have no nodunles or ornamentation,
strictly paired, and all ventral in position. The two pairs of
w side approach one another; genevally /d = about 3 wand
ad = 25 be. There 1s no distinet converging of the lines of
setarin the region of the copulatory wall as is secuin f. typicus.
[n the specimens of var. howickianns the ventral-median
distances of seta remain nndiminished i the seventeentl and
the twenty-third segments, and there are no setw on the
eighteenth to the twenty-second segments.

The inconspicnons nephridial pores were not detected in
this form.

The eclitellum is saddle-shaped, sharply interrupted between
the lines of the ventral pairs of setwe. It extends over
segments 13-22 (= 10).

Copulatory Organs.—There are two broad, pear-shaped
copulatory walls extending over three segments, 19-21, and
stretching as far as the borders of the clitellum and the
lines of seta «. Theyare separated from each other by a very
small median longitudinal furrow.  Iun front and behind the
walls there is a transverse cushion ot glandular tissne which
differs a little from the glandular copnlatory walls. These
two cushions occupy the whole length of the eighteenth and
twenty-second segments and reach laterally as far as the
borders of the clitellum. Towards the copulatory walls the
cushions cling closely to the obtuse angles formed by the
tore- and hind-margins of the walls. In the first specimen
examined the middle portions of the copulatory walls are
constrieted and somewhat irregularly wrinkled, and the
cushions of the eighteenth and twenty-second segments ave Hat.
In the other specimen the copulatory walls, together with the
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cushions, form a large, rounded, roof-shaped projection, and
the walls are quite smooth. The cushions of the eighteenth
and twenty-second segments form the gable ends, the tops of
which are connected with each other by the furrow which
separates the two copulatory walls from each other. There
are three pairs of copulatory papille bearing the ventral
setee of the twelfth and twenty-third segments and the lateral
setee of segment 12. The two papille of each side of the
twelfth segment are placed upon a common glandular cushion.
The lateral setwe of the fifteenth to the seventeenth segment
are provided in the type-specimen of f. typicus with special
glandular papillee.  Even if such glandnlar specialisations
were present in f. howickianus they would not be con-
spicuons, as the space is occupied by the thick layer of the
clitellum. I believe that they are absent in f. howickianus,
just as the corresponding glands are also absent.

The male pores (on twentieth segment near the middle line
i f. typicus) could not be detected.

The female pores on the top of minute semi-transparent
papille, which are situated somewhat medially on the inner
side of the lines of setee « (not laterally to themasin f. typicus
according to Cogmetti), are placed at the hinder margin of
the fonrteenth segment, where there are two small convexities.

Spermathecal pores are inconspicuous; there arve generally
four pairs placed on the furrows between the eleventh and
twelfth segments and the twelfth and thirteenth segments in
the lines of the ventral and lateral setze. The external pore of
the left front pair was replaced by two in the specimen which
was examined in detail.

IxrterNAL Anarony.—The septa between segments 4-9 are
all more or less thickened ; septum 4-5 only slightly, 6-7
and 7-8 strongly, 5-6 and 8-9 moderately.

Alimentary Canal.—There is a large gizzard in the
seventh segment scarcely reaching into the sixth segment.
A pair of large, nearly globular calciferons glands occur
dorso-laterally on the wsophagus in the ninth and tenth
segments.  The hearts of segments 9 and 10 cling closely
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to the calciferous glands. The intestine is provided with a
large typhlosole.

Circnlatory System.—The dorsal vessel is single in the
middle portion of the body as far as the fore-part of the
twelfth segment; it is double in segments 11-9. The doubling
of the dorsal vessel is complete, there being no union of the
two vessels at the septa. Large moniliform hearts occur in
segments 11-9.

Excretory System.—Excretory organs consist of small
meganephridia.

Reproductive System.—Male organs: the male
organs of the two sides are entirely separated from each
other. There are two pairs of moderately large spermiducal
funnels in segments 10 and 11; those of each side are
enclosed in a common seminal vesicle which, ventrally to the
asophagus, extends through the tenth and eleventh segments.
The vesicles expand laterally and are constricted by the
septum between the tenth and eleventh segments. The
basal parts of each seminal vesicle are prolonged into a very
small fore and a moderately small hind sperm-sac, the former
lying in segment 9 and the latter in segment 12. The vasa
deferentia are very delicate, and are separate from omne
another at least as far as the fifteenth segment. [ could not
trace them to the external apertures.

Spermathecee : there are generally four pairs which
project freely into the body-cavity in the form of thin-walled
blind sacs. In the specimen which was opened, the outer
spermatheca of the left fore pair was replaced by two.

Sexual setiwe: the ventral and lateral pairs of setw of the
twelfth segment are each replaced by a single sexunal seta.
These set@ are about 0°68 mm. in length, and at the proximal
end 50 ¢ in thickness. They taper towards the distal end
to a width of about 14 u. They are quite straight and have
no external ornamentation ; but at the proximal two-thirds
there is a conspicuous internal structure cousisting of a
rather rongh annulation. I suppose that the ventral sete of
the twenty-third segment are also transformed into sexual
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setw, for these pairs, like the setwe of the twelfth segment, ave
provided with setal glands.

Setal glands.—The sexual setwe of the twelfth segment are
closely accompanied by a number of rather large pear-shaped
setal glands, seven at eaeh side, forming with the two sexual
setw a closely crowded group on each side. The pairs of
ventral setw of the twenty-third segment, which have not been
replaced by a single seta, arve provided with a gronp of four
pear-shaped setal glands whieh are distinetly smaller than
the setal glands of the twelfth segment. In the fifteenth to
the seventeenth segments there were no setal glands i the
specimen which was exammmned.

REMARKS.—The var. howiekianus may be distingnished
fromt. typicusof Mierochatus sulcatus by some external
and internal featares. In var. howickianus the lines of
sete are not converging towards the regions of the copulatory
walls as in f. typiens. Other differences are to be seen in
the position of the female pores, mn the thickness of certain
septa, and in the nnmber of the setal glands; in typicuns there
are only four on each side of the twelfth segment, and iu
var. howickianns there are seven.

Our knowledge of the f. typicns of this species, based
upon the stndy of badly preserved or nmmature specimens, is
far from being complete. For this reason in the foregoing I
have given as complete a description as possible of the var.
howickianns. Themain points in the external and internal
anatomy of the variety will presumably agree with those of
the typical form, and may be regarded as completing our
knowledge of the latter.

Mierochwtns znluensis Dedd.
Microchatus zuluensis Bedd., *“On two new species of Micro.
chztus.” Proc. Zool. Soe. Lond., 1907, i, p. 279, with figuves.
Microchatus zulu Michaelsen, * Olig. v. Natal u. d. Zululand.”

Avkiv. Zool. iv, p. 6, fig. 3. 1907,

Hap.—Eastern Zululaud; E. Warren, June, 1903 (immature
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specimen).  Mfongosi, Zululand; T. W. Jones, September,
1911 (several mature specimens).

Zmluland (teste Beddard).  Umfolozi, Znluland (teste
Michaelsen).

Almost at the same time Beddard and myself published
descriptions of an earthworm from Zunluland which refer to
the same species. Owing to Beddard’s priority, my name,
Microchwtus zulu, becomes a synonym,

Professor Collett, of the Christiamia Musewmn, has kindly
lent to me for re-examination the type of Beddard’s species,
and 1, consequently, am able to confirm the identity of M.
zuluensis Bedd. and M. zulu Mich. The fignre given by
Beddard* differs considerably from the diagnosis grven by me
for M. zulu. Butthe text-fignre is incorrect in many points,
principally in the arrangement of the sete and i the annula-
tion. [t shows all the segments simple and of equal length,
while the type-specimen of M. zuluensis exhibits the same
difference in the length of the segments of the body 1 front
of the clitellnm as the type of M. zulu, and also the same
biannulation of segments 4-10.

Both  descriptions were based upon immature or badly
preserved specimens, and I now take the opportunity of
giving a fresh deseription with the aid of well preserved
material.’

ExreryaL Cnaracrers.—Dimensions of mature specimens
provided with a clitellum : length 90 mm., diameter 8-9 .
(at the clitellum 11), number of segments 102 ; length 145 mm.,
diameter 12-T4mm. (at elitellnm 16), number of segments 133 ;
length 185 mm.,, diameter 9—11 mm., number of segments 135,

Colour grey with a slight greenish tint dorsally, yellowish
grey vengrally.

M. zuluensis is a vather clumsy, thick and short worm
with a relatively very small number of segments. 'The
-ariation in number is small, fluctuating in general between
131 and 135. But one extraordinarily small specimen shows
a considerable variation, being composed of only 102 segments;

! Loe. cit., text-fig. 86.
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it is probable that the specimen was not full-grown, although
it was sexually mature.

Head indistinctly prolobons, if not zygolobous.

Segments 1-3 simple, 4-10 divided 1mnto two ringlets which
are about equal in length in segments 4-6 or 7, while the
hind one is shorter than the front one in segments 7 or 8-10.
Segment 11 and the following are simple or slightly bi-
annulated by a rather indistinct furrow in the middle zone.

The setae begin ventrally on the sixth segment, laterally
even further back. The ordinary setx are extraordinarily .
delicate, difficult to detect, and very strictly paired. Median
ventral distance distinctly larger than the middle lateral, ao
= 1'5-1'8 be. Dorsal median distance equals about two-
thirds of the whole circunference of the body, dd = circa
3 u. The position of the lateral pairs of setw is somewhat
irregular, and often distinctly different in two neighbouring
segments.

Clitellum saddle-shaped ; in Beddard’s specimen it extends
from the fonrteenth (?) or fifteenth segment to the hinder
border of the twenty-eighth segment, but at the fonrteenth
segment it 1s only vaguely developed. In the specimens from
Mfongosi the clitellum was not distinctly bordered either in
front or behind.

Copulatory organs: a pair of rather thick and rounded
copulatory walls extend from the beginning, middle or end
of the sixteenth segment to the end of the twenty-second
segment. These walls are on the lines of the lateral setw.
They do not extend horizontally, and consequently they do
not increase the breadth of the body as in some other
species of this group, but they extend down vertically.
Besides these copulatory walls there is a variable number of
copulatory papillee, which bear the sexual setw, and generally
occur m the lines of the ventral pairs of setze. There are two
groups of such papille. The front group consists of one,
two or three pairs on segments 11-13, or on some of them.
The most constant is the pair on the twelfth segment; the
pair is absent in only one ont of ten specimens. 'T'his excep-
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tion is Beddard’s specimen, and it bears only one pair of
papillee on the eleventh segment. Generally there is a pair
of papillee on the eleventh or ou the thirteenth segment, if
there are not pairs on each of the three segments 11-13.
While the papilla on the twelfth segment are very large and
prominent, those of the eleventh and thirteenth are often
very small, or at least one is very small, if there are three
pairs. The papillax of the eleventh segment in both specimens
examined by Beddard differ from the others by occnpying
the place of the lateral sete. In Beddard’s figure these
papillee are situated between the ventral and the lateral pairs
of setee, and both of these pairs are shown in the figure in
addition to the sexual seta of the papillee. A re-examination
of Beddard’s specimens shows that the sexunal setz of the
papillze on the eleventh segment are really the transformed
lateral setwe, and the papille lie in the hnes of the lateral
setee althongh somewhat shifted in position. The normal
setee are very small and diffienlt to detect, and are shown too
distinctly in Beddard’s figure ; also, the lateral setw are much
nearer to the ventral ones than indicated in the figure.

The papillee of the hind gronps are smaller than the large
ones of the fore group. They constantly begin at the twenty-
third segment, forming a continuous longitudinal series at
each side. At the most there are five pairs on segments
23-27 ; the smallest nnmber, fonnd only on one specimen and
on one side, was two papillee on segments 23-24. There are
never less than six papillee in both series taken together.

Spermathecal pores: in the specimens on which I
founded my M. zulu the spermathecal pores formed groups
of 1-10 at each side on the furrows between segments 11-12
or 12-13 to 15-16. In oune.of the two recently examined
mature specimens I could not see spermathecw, just as
Beddard failed to find them ; but in a second mature speci-
men, after having torn away all septa, I discovered a few
very small globular spermathecae.  They were, however, very
much fewer than in the original type-specimens.

Male pores: I could not detect the male pores in any
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specimen.  Beddard does not make any divect statement
abont them ; but, from a certain remark,! we may assume that
he thonght that he had seen them in the furrow between the
fourteenth and fifteenth segments. He says: “Assaming,
however, that the male pores are upon the border-line of
segments 14-15, a very nsnal position for them to occupy
i this genns, . . .7 In this T am not in accord with
Beddard; the usual position for the pores to occupy in this
genus is at the beginning of the copulatory walls, which do
uot begin before the sixteenth segmeut in this species.  Only
in certain species of this genus do the copulatory walls reach
as far forward as the fonrteenth segment, and in these the
unile pores may be seen at the furrow between the fourteenth
and fifteenth segments; for instance, in M. modestus
Mich. t. typicuns. Tf Beddard is right, the only exception
to this role, in addition to M. zuluensis, would be M.
pentheri Rosa. But Rosa did not sce the male pores in
this species, and his statement only depends on the observa-
tion that the sperm-ducts enter the hody-wall in the fifteenth
segment. It is quite likely that the sperm-ducts ran hack-
wards in the body-wall, and open to the exterior at the
copulatory walls, which begin at the seventeenth segment.
Personally, I am convinced that neither M. pentheri nor
M. zuluensis are exceptions to the rule, and I heheve that
the pores seen by Beddard on the furrow between the fonr-
teenth and fifteenth segments, vight m front of the copnlatory
walls, are not the male pores but the female ones.

Female pores: in some of the specimens, including one of
Beddard’s type-specimens, which T examined, a pair of rvather
distinet  pores could be seen at the hinder border of the
fourteenth segment. They occurred between the hnes of the
ventral and lateral pairs of setie—that is, in the same position
i which Cognetti fonnd them i M. sulcatus (T'ritogenia
morosa Cogn.). Generally they arc more obvions by being
placed on the top of a cirenlar papilla which shightly presses
hackwards the horder-line of the fonrteenth segment. 1 feel

! Loe.cit., p. 279.
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no doubt that these arve the female pores, even withont being
able to confirm the opinion by anatomical sections, since the
material 1s scarcely good enongh for the purpose.

INreErNAL Axarody.—The septa between segments 4—4 are
thickened; the one between the fourth and fifth segments is
moderately strong, while those between seguments 5-9 are very
strong.  The septum between the ninth and tenth segments
15 very teuder, it not rudimentary or absent.

Alimentary Canal.—A large gizzavd ocenrs in the sixth
and seventh segments.  The septum between the sixth and
seventh segments is fixed in the middle zone of the gizzard.
The wsophagns Dbears 1 the mniuth, or ninth and tenth
segments, a pair of caleiferons glands which arve in the form of
lateral globular swellings. Intestine begins in the twelfth
segment, and there 1s a large typhlosole.

Circnlatory System.—The dorsal vessel is donbled from
the fifth to the tenth segment, confluent mtersegmentally.
The last pair of hearts is in the eleventh segment.

teproductive System.— Male organs: one pair of
large spermidncal tunnels oceur in the tenth segment.  They
are enclosed in a pair of sewinal chambers which extend
laterally and dorsally, and look like sperm-sacs. A pair of
flat, ronnded sperm-sacs project from the septum between the
tenth and eleventh segments into the eleventh segment.

Spermathece are globular, they have very tender and short
dnets which are hidden in the body-wall.

Sexnal setwe: the setwe, sitvated in the glandnlar enshions
of the copulatory papille, are enormonsly enlarged and ave
transformed into sexunal secw. They arve about 2:5-3k mm. in
length and 85 in thickness at the proximal end; they arve
nearly straight except at the proximal end, where they are
somewhat bent. "Towards the distal end the diameter of the
seta gradnally diminishes to about 36 . T'he terminal portion
is somewhat flattened laterally but broadens in the vertical
direction to abont 42 g ; it is then turned obliguely, or nearly
transversely, and ends in an acute point. In profile the distal
end 1s hke a bird’s head with a short and acute heak. The
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fibrous nternal structure, which is extremely conspicuous in
this part of the seta, follows in its course this obligne bending
of the tip, and then converges towards the acute tip. There
is a faint annulation on the internal strncture of the part of
the seta just beneath the modified distal end, and to this
annulation is added amore or less distinet external ornamenta-
tion consisting of irvegular, scale-like projections. These often
join to form irregnlar and bluntly-toothed transverse or oblique
lines.

Setal glands: the internal glands surrounding the sexnal
setce and correspending to the external copulatory papilla
are circnlar in outline, and project more or less into the
body-cavity. At most they are hemispherical, and are only
indistinetly divided by some narrow farrows.

Microchasetus colletti Bedd.

Microchatus colletti Bedd., * On Two New Species of the African
Genus Microchatus belonging to the collection of Oligochata in
the Museum of Christiania.” Proe. Zool. Soc. Lond., 1907, i, p. 277,
text-fig. 85.

Hap.—Zululand (teste Beddard).

Dr. R. Collett, of the Christiania Museum, has kmdly
eutrusted to me the type-specimen of this species for a re-
examination. [ am able thereby to complete Beddard’s
deseription.

Exreryan CHARACTERS.

The number of segments 1s abont
312. The six segments from the fourth to the ninth ave all
divided into two ringlets. (Generally the hind ringlet is
scarcely shorter than the front ome, but in the ninth the
difference in the length of the two ringlets is more obvions.
Beddard notes the biannulation of “some” segments, but does
not state exactly which segments are biannulated, and in the
text-figure there is nothing to be seen of this biannulation,
and there is no difference in the length of the first seg-
ments.

Setae: the median ventral distance is somewhat longer
than the middle lateral distances (aa > be). The median
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dorsal distance is distinetly smaller than half the circum-
terence, at least at the middle and hinder portions of the body.
[t is difficult to see the condition in the front portion, as the
type-specimen is dissected and the body-wall is irregularly
stretched (dd = circa £ u).

Copulatory papillae : the ventral pairs of setwe of the tenth,
eleventh, twelfth and twenty-fonrth segments arve placed
upon the top of copulatory papillee. The papillae of the tenth,
eleventh and twenty-fourth segments are distinct, but those
of the twelfth segment are less obvious.

InrERNAL ANaroMy.—Sexual setee: I have examined the
sexual (ventral) sete of the twelfth and tweunty-fourth seg-
ments ; those of the twelfth segment have alength of 0:6 mm,
and a maximum diameter of 32 y, while those of the twenty-
fourth segment are nearly twice as large, being about 1:0 mm.
in length and 60 p in maximum diameter. 'I'hey are both
sigmoid, and are provided with a distinct but not sharply
bordered nodulus. They terminate in a simple point. With
the exception of the extreme tip the distal third of the seta
shows a fine ornamentation consisting of very small, irregu-
larly toothed transverse ridges. The length of the ridges
hardly reaches a sixth of the diameter of the seta. They are
placed in a somewhat irregular system of two crossing spirals.
These sexual setee have been overlooked by Beddard, but they
give to us the best distinguishing character of this species.

Reaarks.—M. colletti Bedd. is nearly allied to two
species from Natal—M. gracilis Mich. and M. ivari Mich.
We might perhaps be justified in nniting these three species
into one, M. colletti Bedd., and to consider the examples
from Natal as varieties of Beddard’s Zululand species, which
has the priority. But with the material at hand T think it
best to keep them separated provisionally.

Microcheetus gracilis Mich.

Microchatus gracilis Michaelsen, * Oligochaeten von Natal und dem
Zululand.” Arkiv. Zool., iv, nr. 4, p. 8. 1907.

Hap.—Van Reenen’s Kloof, Natal (teste Michaelsen).
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Prof. Jigerskiold, Director of the Gotenborg Museum,
kindly lent to me the type-specimen for re-examination, and
I am thereby enabled to make a certain correction to my
former description.

In the original description it is said that segments 4-10 are
all divided into two ringlets ; but this is a slip, only the fonrth
to the ninth segments are biannulated. To a specialist this
was evident from the statement that the hinder ringlet of the
ninth segment was very much shorter than the front ringlet.
This great difference between the lengths of the ringlets
always oceurs i the last of the biannulated segments.

The main difference in the anatomy of this species and M.
colletti Bedd. is the shape ot the sexunal setae.  In colletti
they are distinctly S-shaped, while in M. gracilis they are
quite straight for nearly the whole length, and are only very
slightly enrved at the distal end. They are not provided
with a distinet nodnlus: also the elements of ornamentation
consist of deep longitudimal scars.

The shape of the copulatory walls is also different in
gracilis and colletti.

Microchwaotus ivart Mich.

Microchwmtus ivari Bickaelsen, * Oligochzten von Natal dem Zulu-
land,” Arkiv. Zool.. iv. nr. 4. p. 10, Text-fig. 4. 1907,

Has.—Estcourt, Natal (teste Michaelsen).

[ examined the type-specimen and found it in a worthless
condition, and we must therefore rely on the original descrip-
tiom.

This species differs from the nearly allied M. colletti
Bedd. and M. gracilis Mich. by the shape of the copunlatory
walls, by the position of the copulatory papille (on the
twenty-first segment), and chiefly by some points in the
internal anatomy.

The sexual setae resemble generally those of M. gracilis,
but differ in the character of the ornamentation.

Finally, M. ivari differs from both of its allies in the
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number of the setal glands; there are four or five of such
glands connected with each pair of sexnal seta, while there
are only two of them in M. colletti and M. gracilis.

Microchatus parvus u. sp. PL XXXITI, fig. 12.

Hap.—Iilton Road, eleven miles N.W. of Pietermaritzburg,
Natal; Dr. M. A—, July 28th, 1905 (one specimen).

Exreryan CHARACTERS.—Dimensious : length 54 mm., dia-
meter 3—& mm., nmmber of segments 115. Perhaps the hind
end was regenerated.

Colonr, yellowish-grey. Head prolobons.

Segments 1-3 simple ; the first and second are very short,
the third is as long as the first two together. The fourth
to the ninth segments are divided into two ringlets, and
the furrows of annulation are quite as strongly marked as
the intersegmental furrows. The ringlets of segments 4 and
5 are of equal length, and as long as the whole third segment.
In the case of segments 6-9 the front ringlet bears the seta
and the nephridial pores, and is longer than the hind ringlet.
In the tenth and following segments biannulation is indistinet
or absent.

Seta are rather small ; they occur apparently from the third
segment. ' Distances : ae somewhat larger than be; dd equals
about half the ciremmference of the body.

Nephridial pores are in the lines of seta c.

The eclitelhim 18 indistinet and extends over about ten
segments—from the twelfth to the twenty-first. The copnla-
tory walls are broad longitudinal ridges just above the hnes
of the nephridial pores. They are distinctly prominent on
segments 16 and 17, indistinet on segment 18, and hardly
perceivable on segment 15.

The male pores occur on the copulatory walls in the farrow
between segments 16 and 17 (or 15-167?). The sperm-ducts
do not enter the body-wall before the furrow between seg-
ments 15-16.

Spermathecal pores are single or double, and occur in the

VOL. 2, PART 4. 30
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turrows between segments 13-14 and 14-15, just above the
lines of the nephridial pores.

There are glandular cushions present in relation to the
ventral setae of segments 14, 16-18, 23-27, and on segments
13, 22, and 28 they are indistinct, or only occur on one side
of the body. The cnshions of segments 16-18 differ some-
what from the others in heing not circular and small, but in
ocenpying the whole length of the segments, and in being
bordered on the inner side by a common longitudinal line.

InvervAL Axatonmy.—The septum between the sixth and
seventh segments 1s very tender if not absent; in the latter
case the septum between the fifth and sixth segments is
present and very tender. The septa between segments 7-8
and 8-9 are thickened and very strong, while all the posterior
septa are very delicate.

Alimentary Canal.—There is a very large gizzard in
the seventh or in the sixth and seventh segments. A single
pair of nearly globular calciferons glands occur in the ninth
segment as lateral appendages of the wsophagus.  The intes-
tine begius in abont the thirteenth segment.

Circulatory System.—The dorsal vessel is doubled from
the eleventh segment to the middle of the gizzard, that is,
to the middle of the seventh segment. The last hearts ave
in the eleventh segment.

Reproductive System.— Male organs: one pair of
sperm-duet fannels occur ventrally in the tenth segment
enclosed 1 an unpatred common seminal vesicle. The lateral
posterior corners of the vesicle are prolonged into a pair
of somewhat broadened sac-like sperm-sacs which seem to
project into the eleventh segment. The sperm-ducts pass
backwards in a straicht line as far as the end of the fifteenth
segment, where they seem to enter the body-wall.

Spermathecal pores are single or in pairs.  In the specimen
examined they were single on both sides at the intersegmental
furrow of segments 13-14, while in the furrow between seg-
ments 14-15 they were single on the right side and donble on
the left side. In this case the additional spermatheca was
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placed medially to the normal one, and was smaller than
the latter. The spermathecze arc of a stunted pear-shape,
shortly and narrowly stalked, and their contents give to them
a glittering appearance.

Sexual setw : the ventral setee of segments 13, 14, 16 18
and 22-28 or 23-27 are enlarged and transtormed into sexual
setee. They are only slightly bent at the distal extremity, and
are more or less flattened laterally like a sabre. The maximum
dimensions are: length 0°96 mm., breadth 30 ;1 ; and another
example, length 0°78 mm., breadth 60 . The distal end of
the sexnal setee is ornamented ina very characteristic manner,
being covered with deep scars or cicatrices irregularly dis-
tributed or partly joined into small transverse groups. The
proximal border of the scars is sharply marked, and is
rounded or straight; they lie parallel to each other and to
the border of the seta. The scars are as long as broad, or
longer than broad; they flatten out and disappear distally.

Setal glands: a sexual seta is accompanied by two or
three setal glands which project freely into the body-cavity.
Generally these glands are blnntly pear-shaped, firm and
opaque. The glands in segments 16-18 differ a little from
the others in that they are mostly much longer, being club-
shaped and about four times as long as broad ; they are also
not quite so firm and they are semi-translucent.

Remarks.—M. parvus is allied to M. modestus Mich.,
and 1t differs mainly in the arrangement of the seta, of the
tubercula pubertatis, and of the cushions of the sexual setw,
as well as in the thickemng of certain septa.

Microchetus beddardi Benlam.
Microchata heddardi Benhai, ** Studies on Earthworms I1," Quart.
Journ. Micr. Sei., (N.s.) xxvi, p. 78, pl. viii, figs. 1-8, 10, 18S6.
Microchzta beddardi Benh.; Benham. * Description of Three New
Species of Earthworms,” Proc. Zool. Soc. Lond., 1892, p. 142, pl.
viii. fig. 8.
Hap.—Natal (teste Benham).
I'have had no opportunity of examining this species.
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Fam. LUMBRICID /.

Helodrilus (Allolobophora) caliginosus (Sar.)
f. trapezoides (Dug.).

Helodrilns (Allolobophora) caliginosus trapezoides (Dug.):
Michaelsen, * Oligocheta,” Tierreich, x, p. 433. 1900,

Hap.—Howick, Natal; in detritus near the foot of the
Umgeni Falls, W. Michaelsen, August 30th, 1911.
A peregrine species imported by man.

Helodrilus (Bimastus) constrictus (Rosa).

Helodrilus (Bimastus) constrictus (Rosa); Michaelsen. * Oligo-
cheeta.” Tierreich, x. p. 503. 1900,

Hap.—Howick, Natal; in detritus near the foot of the
Umgeni Falls, W. Michaelsen, August 30th, 1911.
A peregrine species imported by man.

ANALYTICAL KEYS TO THE OLIGOCHATA FRCOM
NATAL AND ZULULAND.

A. KEY FOUNDED (HIEFLY ON EXTERNAL CHARACTERS.

a. Minnte white or divty grey worms not longer than 20 mm..
less than 1 mm. thick. Male papille on the twelfth
seament. Clitellum at the twelfth segment and the
immediately adjoining parts of the eleventh and
thirteenth segments.

1 b. Larger worms, at least 20 mm. long ﬂlld thicker than 1 mm.
Male papillie further back than the twelfth segment.
Clitellum ocenpies at least three complete segments
imclnding the sixteenth segment, if not heginning
further back. . . 5 . 3

«. Constantly two sete in a hundle
Fridericia peregrinabunda a. sp.

20. More than two sete in a bundle, viz. 4-6, the middle ones
being smaller than the onter ones.

Fridericia perrieri (Vejd.)

(83}
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3. At each setal segment there are more than eight sete : they
form nearly complete circles round tie body. Prostate
pores at the eighteenth segment, spermathecal pores
four pairs at the intersegmental furrows 5-6 to 8-9
Pheretima heterochata (Mich.)
3b. Every setal segment has in general eight sete. . 4
4 «. Sete of the hinder end are much enhnued and are not
placed in eight longitudinal rows.
Pontoscolex corethrurus (Fr. Mill.)
4b. Setee of the hinder end not. or not much, enlarged, in
‘eight regular longitudinal rows. . . )
5 u. Six or seven segmentsof the pre-clitellar part of the hody.
viz. the fourth to the ninth or tenth segment, divided
by aringlet furrow, quite as sharp as the intersegmental
furrows, into two ringlets; the front one hears the
lateral nephridial pores and the sete., if thuy are
present.! 2 c 6
5 b. All segments are simple or (Jlll) dl\lded by more or less
slight ringlet furrows, which are fainter than the inter-
segmental furrows, and are not restricted to a small
number of segments. 3 14
6 «. Setwe all ventral ; median dorsal dlit’lll(,e of seta* (.qlhll\
ahout two thirds of the whole circumference of the
body. Copulatory walls on segments 19-21, and they
touch each other in the median ventral line.
Microchwmtus suleatus (K7nb.)
« The median ventral distance hetween the inner-
« most ventral setee diminishes distinctly towards
the copnlatory cushions. : 5 f.typicus
B The median ventral distance between the innermost
ventral seta: does not distinctly diminish towards
the copnlatory cushions. var. howickianus n. var.

! This biannulation is not al\'uys easy to recognise, as often the set:x,
which may be completely absent, and the nephridial pores ave difficult
to detect. But the biannulation may be distinguished by the fact that
on front of the clitellum a certain segment-like part (really the hind
ringlet of the hindermost biannulated segment) is somewhat shorter
than the segment behind. while the next segment-like part (really the
front ring of the hindermost bhiannulated segment) is distinetly longer
than the posterior normal segments. When enumerating the segments
of Microchatus species it must be horne in mind that often the first
and second segments are retracted into the mouth, and are consequently
invisible.
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65, Outermost pairs of setz in the lateral middle lines or
even uhove them ; median dorsal distance of setw
equals one-half of the whole circumference of the body

or even smaller.

7 . The median ventral distance bet\\ een the mnelmo%t ventml
stz diminishes distinetly towards the copulatory walls,
which oceur on the fifteenth to eighteenth segments.

Microchatus natalensis (Kinb.)
7b. The median ventral distance hetween the innermost ventral
setse does not diminish distinetly towards the copulatory .
walls, . . . . . . S

Su. Copalatory walls extend over the whole length of the

clitellum, twelfth to twenty-third or twenty-fonrth seg-

ments. . . . Microchmztus beddardi Beih.
S b, Copulatory walls occupy only a part of the lencth of the

clitellum, less than half of it. . . 9
9 «. Copulatory walls occupy more than four \e«'mpnts . 10
¢). Copulatory walls occupy fonr segments or fewer. . 11

10 Number of segments in mature specimens larger than
300. Copulatory walls streteh over segments 16-20,
and are prominent laterally. Microchatus papillatus
Benl.
¢ Olitellant extends from the tenth to the twenty-
ninth or thirtieth segment; colvuhtory cushions
indistinet . . . f.typicus
3 Clitellun: extends from the t\wlith to the twenty-
fourth segment: distinet copulatory cushions
stretch over segments 17-20 . var. cazementerii n. var.
10 6. The number of segments in mature specimens is smaller
than 130.  Copulatory walls extend over the sixteenth
(or part of it) to the end of the twenty-second segment,

not prominent laterally. .  Microchatus znluensis Bedd.
11 «. Copulatory walls occupy the three segments from the
seventeenth to the nineteenth. . 12

11 b. Copulatory walls are prominent on the suteeuth dnd
seventeenth segments, indistinet on the eighteenth
segment, and hm'dly recognisable on the fifteenth seg-
ment. . . Microchwtus parvus n. sp.

12 . Copulatory walls are upon the median slope of a lateral
projection occupying segments 17-19, or they may
extend over the neighbouring segments 16 and 20. : 13

12 0. Copulatory walls arve on the flat ventral side of the body,
there being no lateral projections.

Microch®tus colletti Bedd.
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A pair of large setal papille on the twelfth segment.
Microch®tus gracilis Mich.
A pair of large setal papille on the tenth and twenty-
first segments, and smaller ones on the eleventh and
twelfth segments . 3 Microchwtnus ivari Mich.
Olitellum Dbegins far back. at least behind the twenty-
fourth segment, . , . . ' 15
Clitellum inclndes segments 14-16. . . 16
Seta strictly paired. Clitellum Degins on tlw twenty-

“seventh or twenty-eighth segment, and reaches as far
as the thirty-fourth or thirty-fifth. Distinct copulatory
walls on segments 31-33.
Helodrilus caliginosus (Sav.) £. trapezoides (Duy.)

. Setwe widely paived. Clitellum extends from twenty-sixth

to thirty-first or thirty-second segment. Copunlatory

walls indistinet or absent. . Helodrilus constrictus (fosa)
Two pairs of prostate porves on seventeenth and uine-

teenth segments, those of each side united 1:)' a longi-

tudinal seminal furrow. 17
. Oue pair of prostate pores or a single medmn one ) 22
. Setz ventrally widely patred; dorsally sepavated (dd =

ed) . 3 . . g 1S
. Setiwe strictly p'mpd . . 21

. Head tanylobous; the dorsal .1ppeu<h\ of the pl(mtunnmn

reaches as far as the furrow hetween the first and second
segments. Clitellum extends from the thirteenth to
the eighteenth segment; it may not begin until the
middle of the thirteenth. . . Chilota braunsi iMich.
Head epilohous, the dorsal appendix of the prostominm
does not reach as far as the furrow between the first
and second segments. . 19
Clitellnm extends from the iumteenth to the sntventh
segment, ring-shaped, but ventrally somewhat lower.
Chilota wahlbergi Bieh. f. typicus
Clitellum occupies at least a portion of the seventeenth
segment. . 20
Clitellum extends from the nnddle of the tmltth seumeut
to the middle of the seventeenth segment.
Chilota tvigdrdhi Mich.
a Length, 80-105 mm. ; diameter, 13-2% mm. f. typicus
B Length at least 130 inm., dian]etel 3i—4 mm
vai.major n. var.

! The constancy of these characters is questionable, and it is advis-
able to examine the internal anatomy for distinguishing these species.
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20 6. Clitellum extends from the thirteenth to the seventeenth
segment, but often incomplete on the thirteenth and
seventeenth segments, or on one of them.

Chilota warrenin. sp.

21 «. Seta all ventral in position, median dorsal distance dis-
tinctly larger than half the circumference of the hody.

Dichogaster holani Mich.

21 b. Outer pairs of setw lateral in position ; median dorsal dis-
tance equal to halt the circumference of the body.

Kerria gunningi Mich.

22 «. Setwe separated «b < be < ed.  Prostate pores paired at
the eighteenth segment.

Pontodrilus bermudensis Bedd. f. typicus

22 0. Setwe strictly paired. . . c 2:

23 a. Prostate pores paired at the sev entecnth segment.
Spermathecal pores paired at the furrows between the
seventh and eighth segments and the eighth and ninth
segments, or at one of them. . 5 24

23 b. Prostate pore and spermathecal pore single dnd median
at the seventeenth and thirteenth segments respectively.

Puaired copulatory papille at the eleventh. thirteentlh,
and fifteenth segments. . Kudriloides durbanensis Bedd.

24.a. Setae are all ventral in position; median dorsal distance
distinctly larger than half the circumference of the
body. Two pairs of spermathecal pores.

Dichogaster crawi Eisen.

240, Outermost pairs of seta lateral in position: one pair of
spermathecal pores at the furrow between the eighth
and ninth segments. .Oc¢nerodrilus africanus (Bedd.)

B. KEY FOUNDED ON INTERNAL ANATOMY AS WELL AS EXTERNAL
CHARACTERS.
1 a. Minute white or dirty grey worms, not longer than 20 wm.,
less than 1 mm. in diameter. Male papille at the
twelfth segment, clitellum extending from the twelfth
segment into the neighbouring eleventh and thirteenth
segnients. No muscular gizzard. (Fam. En chytrmidw,
gen. Fridericia). . ]
1. Larger worms at least 20 mm. Jong, (md thicker thaul mmu.
Male papillze further back than the twelfth segment.
Clitellnm occupies at least three complete segments,
including the sixteenth segment, if not beginning
further back (real earthworms). 5 : 3
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Constantly two setee in a bundle. Spermathecz without
diverticula. . Fridericia peregrinabunda n. sp.

. More than two set@ in a bundle. 4-6; the middle ones

being smaller than the outer ones. Spermathecwe with
two diverticula. . . Fridericia perrieri (Vejd.)
Clitellum includes the fourteenth to the sixteenth seg-
ments. Gizzard, if present, is placed before the region
of the sperm-sacs. o . . . 4
Clitellum begins behind the twenty-fifth segment. A mus-
.cular gizzard in the seventeenth and eighteenth seg-
ments. (Fam. Lumbricidea). . . . 24

«. One or two pairs of prostates open at the male pores. or

near them. at the seventeenth or eighteenth segment.
or at the seventeenth and nineteenth segments. (Fam.
Megascolecida. with the exception of some scarce
species).

(]

Prostates absent. (Fam. Glossoscolecida and some
scarce species of Megascolecidae such as Ocnero-
drilus africanus). . . : i4

. One pairof prostates open at the eighteenth segment. (Sub-

fam. Megascolecina). . . o ! G

. One pair of prostates open at the seventeenth segment, or

two pairs open at the seventeenth and nineteenth seg-
ments.

-1

. At each setal segment thers arve eight widely paired sete.

Two pairs of spermatheca open in the fnrrows between
segments S and 8-9. No gizzard.
Pontodrilns bermudensis Bedd. f. typicus

. At each setal segment there are many more than eight

setae; they form mearly complete circles round the
body. Four pairs of spermatheca open at the inter-
segmental furrows of segments 5-49. A large gizzard.
Prostate with racemose glandular portion.

Pheretima heterochwta (Mick.)

. In each post-clitellar segment six to twelve small sac-

like micronephridia ocenr. Setw all ventral in position.
Two muscular gizzards present. (Sub-fam. Trigas-
trin, gen. Dichogaster).

o]

. In each post-clitellar segment there is one pair of large

meganephridia. . . - . . 9

. One pair of prostate pores at the seventeenth segment.

Dichogaster crawi Eisen
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b, Two pairs of prostate pores at the seventeenth and uine-
teenth segments, those of each side nnited by a longi-
tudinal seminal furrow. . Dichogaster bolaui (Mich.)
Y a. Setw ventrally more or less widely paired, dorsally sepa-
rated. (Bsophagus withont glandular or other append-
ages. One pair of spermiducal funnels in the tenth
segment. Two pairs of spermathecal openings at the
furrows hetween segments 7-8 and 8-9. (Sect. Chilo-

tacea of sub-fam. Acanthodrilinz). . . 10
9b. Sete strictly paired. . ! . . .18
10 @. Spermatheca with two diverticula. . . . It
10b. Spermathece with one diverticulum. . 12

11 a. Distal part of the penial sete with exception of thb outer-
most end ornamented by closely spaced toothed ridges
encircling the seta. . . Chilota warreni u. sp.
11 6. Distal part of the penial setw withont distinet orna-
mentation, or with only a few scattered teeth.
Chilota tragdrdhi Mich.
a Penial set@ of two distinctly different kinds. both
of which have a simple distal tip, one of them
ornamented with scattered teeth. Length 80-1035
mm., maximum diameter 1223 mm. . f. typicus
3 Penial setwe not distinetly different, both withont
ornamentation ; one of them, if not both, ends
distally in two minnte claws joined together by a
web-like membrane. Length 130 mum. or more,
maximnm diameter 33—+ nuu. . var major . sdar.
12 a. Diverticulum of spermathecie cylindrical, much longer
than the sac-like ampulla.  Penial seta smooth.
Chilota wahlbergi Mich. f. typicus
12 4. Diverticulum of spermatheca kidney-shaped, without
stalk. much shorter than the ampnlla. Penial setx at
the distal part ornamented with triangular teeth gronped
together in small transverse rows. . Chilota braunsi Mick.
15 a. Prostate pore at the seventeenth segment, spermathecal
pore at the thirteenth segment, both pores unpaired.
Paired copulatory papillae on the eleventh, thirteenth.
and fifteenth segments. (Esophagns with paired. com-
pact, ribbon-like pouches  (Sub-fam. Eudriline).
Eudriloides durbanensis Bedd.
13 b. Two pairs of prostate pores at the seventeenth and nine-
teenth segments. Two pairs of spermathecal pores at
the furrows between segments 7-8 and 8-9. (Esopha-



14 «.

140,

15 «a.

18 b.
19 «.

. Copulatory walls extending over the whole length of the
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gus with a pair of chyle-ponches in the ninth segment.
No muscular gizzard. (Part of sub-fam. Ocnero-

drilin). Kerria gunningi Mich.

One pair of apenn.tthepdl pores at the furrow between

the eighth and ninth segments. No copulatory wall in

the region of the eclitelum. A pair of large chyle-

pouches proceeding from the wsophagus in the hind

partof the ninth segment and stretching freely forward.

(Part of sub-fam. Ocnerodrilina).

_ Oc¢nerodrilus africanus (Bedd.)
Spermathecal pores more than one pair, either placed

further back than the ninth segment. or three pairs at

the intersegmental furrows of segments 6-9. Copula-

tory walls present in the region of the clitellum. A

large muscular gizzard. Chyle-pouches, if present. in

the ninth segment, not stretching freely forward. (Fam.

Glossoscolecida). . . . . 15
Three pairs of spermathecal pores at the intersegmental

furrows of segments 6-Y. Seta at the hinder end of the

body distinctly enlarged, not placed in eight regnlar

longitudinal rows. (Sub-fam. Glossoscolecin®).

Pontoscolex corethrurus (Fr. Mull.)

. Spermathecal pores further back than the ninth segment.

Setze at hinder end of the body not distinetly enlarged,
placed in eight regular longitudinal rows. (Sub-fam.
Microchatinm). . . . . 16

. One pair of spermiducal funnels in the tenth segment. . 17

. Two pairs of spermiducal funnels in the tenth and eleventh

segments.

o

e

clitellum. viz. over the segments 12-23 or 24.

Microchatus beddardi Benh.

. Copulatory walls occupy only a part of the length of the

clitellum, less than half of it. . . . 18

. Copulatory walls oceupy more than four segments, viz.

sixteenth to the twenty-second segment. Sexual sete
2:5-34 mm. long, nearly straight, distal end of the
shape of a bird's head, distal part with internal annula-
tion and external toothed transverse ridges.
Microchatns znluensis Bedd.
Copulatory walls occupy four segments or less. . . 19

Copulatory walls occupy the three segments 17-19. . 20
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19 0. Copulatory walls are prominent at the two segments
16-17. indistinet at the eighteenth segment, hardly
recognisable on the fifteenth segment. Sexual seta
0-76-0-96 mm. long, 30-60 p broad, slightly Lent at the
distal end, flattened like a sabre, ornamented at the
distal end by scattered fine scars.
Microchatus parvus . sp.
20 «. Copulatory walls at the flat ventral side of the body, no
lateral projections in their region. Sexual sete 0-6-1-0
mm. long and 32-60 p thick, bent like an s, provided
with a nodulus distal to the middle, ornamented at the
distal part by very small, irregular, toothed, transverse
ridges arranged in two crossing systems of spirals.
Microchmtus colletti Bedd.
200 b. Copulatory walls on the medial slope of lateral projections
which ocenpy segments I7-19 in addition to a part of
16 and 20. Sexual set® withont nodules. . . il
21 a. Sexual setee about 0°75 mm. long and 30 p thick, nearly
straight, bent very slightly only at the distal end, orna-
mented at the distal part by longitudinal scars arranged
in two crossing spiral lines.  Microchatus gracilis Mich.
21 4. Sexual setw about 10 mm. long and 40 thick. nearly
straight, bent very slightly only at the distal end, orna-
mented at the distal part by irregularly scattered
scale-like projections. . Microchwtus ivari Mich.
22 «. Seta: all ventral in position; median dorsal distance of
seta equals about two-thirds of the whole circumference
of the body. Copulatory walls extend from the nine-
teenth to the twenty-first segment, touching each other
in the median ventral line. Sexual sete 0°68-0°75 mm.
long, and at the proximal end about 50 u thick, quite
straight, no external ornamentation
Microchatus sulcatus (Kinb.)
a. The median ventral distance between the inmer-
most ventral set:s diminishes distinctly towards
the copulatory cushions. : . f.typicus
B. The median ventral distance hetween the inner-
most ventral setz does not distinctly diminish
towards the copulatory cushions.
var. howickianus n. var.
22§, Outermost pairs of sete in the lateral middle lines, or
even ahove them. Median dorsal distance of seta
equnals one-half of the whole circumference of the body. 23
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23 a. The median ventral distance between the innermost
ventral seta diminishes distinetly towards the copula-
tory walls. Copulatory walls extend from the fifteenth
to the eighteenth segment. Sexunal setze about 23-3
mun. long, and at the proximal end about 60 p thick,
distinetly bent at the thinner proximal end. the re-
mainder nearly straight except at the distal end. where
it is slightly bent, thickened and Droadened to a
breadth of about 80 p.  One of the broad sides convex,
the other hardly convex. Tip rather blunt, or two tips
‘with a concave edge hetween them ; external ornamenta-
tion consists of somewhat irregular, rather densely
crowded annulations, the distal borders of which are a
little prominent; they are scale-like and covered by
dense rows of very minnte teeth.
Microchatus natalensis (Kiunb.)
93b. The median ventral distance between the innermost
ventral sete does not diminish distinctly towards the
copulatory walls. Copulatory walls stretch over seg-
ments 16-20, and are prominent laterally. Sexmal sete
1-75-2"5 mm. long, and proxinally 80-90 u thick, slightly
bent into the form of an S§; external ornamentation
consists of more or less oblique annulations, the scaly
distal margins of which are irregularly toothed or
pronged. o . Microchatus papillatus Benh.
a. Clitellnm extends from the tenth to the twenty-
ninth or thirtieth segment. Copulatory cushions
indistinet ; distal tip of the sexunal seta sharpened
to form a triangnlar pyramid with deeply carved
sides. . . . . f. typicus
B. Clitellum extends from the twelfth to the twenty-
fourth segment. Distinet copulatory cushions
stretch over segments 17-20. Distal part of sexnal
seta: generally end in two thick, short teeth, which
are joined by a web-like membrane nearly as
thick as the teeth. . . var.cementerii n. var.
24 a. Setwe strictly paired. Clitellum hegins at the twenty-
seventh or twenty-eighth segment, and reaches as far
as the thirty-fourth or thirty-fifth. Distinct copula-
tory wall at segments 31-33. Four pairs of sperm-sacs
in segments 9-12. Spermatheca present.
Helodrilus caliginosus (Sav.) f. trapezoides (Dug.)
24 b, Sete widely paired. Clitellum extends from the twenty-
sixth to the thirty-second segment. Copulatory walls
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indistinet or absent. Two pairs of sperm-sacs in the
eleventh and twelfth segments. No spermathecz.
Helodrilus constrictus (Rosa)

EXPLANATION OF PLATE XXXII,

INustrating Professor W. Michaelsen’s paper, “The Oligo-
chata of Natal and Zululand.” 1

Fiac. 1.—x 100. Chilota warreni n. sp. Distal end of a penial
seta of the first form.

Fre. 2—x 100. Chilota warreni n. sp. Distal end of a penial
seta of the second form.

Fia. 3—x 100. Chilota braunsi Mick. Distal end of a penial
seta.

Fra. 4.—x 1000. Chilota trdgdrdhi BMieh. var. major n. var.
Distal end of a penial seta.

Fic. 5.—x 100. Chilota triagférdhi Mick. var. major n. var.
Distal half of a penial seta.

Fia. 6.—x 1000. Dichogaster crawi FEisen. Part of a penial
seta.

Fi1c. 7.—x 30. Dichogaster crawi Eisen. Spermatheca.

Fia. 8.—x 100. Microch®tus natalensis (Aind.). Distal end
of a sexnal seta.

Fic. 9.—x 1'5. DMicroch®tus natalensis (Kinb.). Clitellar
region from the ventral side.

Fi1c. 10.—x 1000. Microchaetus papillatns Beuh. f. typicus.
Distal end of a sexual seta.

Fia. 11.—x1000. Microchatus papillatus Benk.var. cemen-
terii n. var. Distal end of a sexnal seta.
Fre. 12—x 100. Microch®ztus parvus u. sp. Sexual seta.

Fic. 13.—x 35. Microchatus sulcatus (Ainb.) var. howicki-
anus n. var. Clitellar region from the ventral side.

Fi1c. 14.—x 3'5. Microchmetus sulecatus (Kinb.) var. howicki-
anus n. var. The clitellar region from the ventral surface of another
individual.

Fic. 15.—x 100. Microchwetus sulcatus (Kind.) var. howicki-
anus n. var. Sexnal seta.




Ann Natal Mus. Vol ll.

e T T e T T e T i/ W . o= SIS TR m
2 3 S—— et il i .
= 9 9
l'\“l{ 6 3 w
X
2
—
- o
e ————— 3 O -
x /,/,,. |
(9} L - 5
\ —— p 5
/ I5) 6
- g &
/rIAI/ x
/I X = </
ﬂ//‘ ) 9
T ATATE w
T S, )
s -
)]
A @ - , . & .
: g , .,
X il 2
x i " L
i S HE - m
; E Hal e - 8 (1
: © ! i G
LT
g N i ’ ¥
8 et , ok |
TR OTETI T Q
€ eMRde S Yilapd ot detimind 44 x
o
- g 3
b e —. -
- X -1\‘1‘16‘,“\% .
O -
TRt TT) O ~ p—" a
\v\x\\\\\ R s cilaldeibie) L R —— a
=

Huth Lith® London.
OLIGOCHATA OF NATAL AND ZULULAND.

Michaeisen del



