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The Director of the Raffles Museum has forwarded for
examination a small collection of earthworms which contains
representatives of but few species and, with only one exception,
no novelties. The opportunity has been taken to incorporate
in the report on this collection comments on a few of the
Peninsular species topether with a list of the forms known
from this portion of the world.
The author's thanks are due to the Director of the Museum
for the opportunity of examining the collection.

Genus Drawida Michaslson,

Drawida species.

Kuala Legap, Plus Valley, E. Perak

1 juvenile specimen.

Ezternal chaveeteristics—Length, 29 mm. Diameter, 2 mm,
Unpigmented.

The prostomium is prolobous, attached to the roof of the
buccal cavity beneath intersegmental furrow 1/2,

.. The setm begin on ii and are clozely pairved; ab=ed, in the

midbody sepments; aa<bhe.

The spermathecal pores are minule, in /8, in or just
median to ¢

[y aa 4 g

March 1883,
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The male pores are minute, in be but much nearer to b
than ¢, on the ventral ends of small, conical porophoves on which
intersegmental furrow 10/11 is lackine,  The porophorse ia
formed by a protuberance from the posteriormost margin of x
and the anteriormost margin of xi aud extends from mid be to b,
The male pores are about in line with 10/11.

The nephridiopoves ave in d or just dovsal to d.

Genital markings are lacking,

Internal enctomy.—The gizzards are thres, in segments xiv
to xvi. The gut is very narrow in xx, abruptly widened to full
infestinal diameter in xxi. The last hearts are in ix.

The testis saes ave firm and small, in 9/10, projecting
equally into both ix and x. The vas defersns is, relative to
the size of the worm, fairly thick and very long, It is twisted
into a considerable mass of Ipops in ix at the side of the
@sophagus, the massed loops in contact with both 8/9 and 9/10.
There are further massed loops in x.  The vas passes into the
prostate well below the ental end of the latter, The prostates
are ervect, i.e, not sessile or bound to the parietes and each
comprises an ental, thickly sausage-shaped portion slightly bent
into a crescentic curve and a narrower, much shorter stalk. The
cazlomic surface of the guter layer has an appearance suggestive
of fine granulations but the layer is closely adherent to the
central body and can be seraped off therefrom only with
diffieulty, The shape of the central body is approximately the
same 88 that of the prostate before removal of the external layer.
The central body is tough, with a thick wall and VEYY narrow
lumen which is cireular in seetion. The prostates arve lavge,
velative to the size of the worm, that of the right side DasEag
under the gut and into the left side of x; that of the left zide
passes through the perimsophageal annulus mesial to the ovarian
chamber and into xii.

The ovarian chamber is probably horseshoe-shaped but is
empty, i.e., without free ova. The ovisacs are confined to xii
and are also empty.

The spermathecal ampulle are smallish but are filled with
whitish material with a brilliant iridescence. The atria are
tubular, shortly finger-shaped, erect on the anterior Tace of 7/8,
with very short and slender stalks just at the parieles into
which the spermathecal ducts pass. The atrium on the left
side is probably abnormal (cvst-like bodies in its tissues) whila
the atrium of the right side may not have attained its definitive
form.

Remarks—The erection of a new species, especially in the
genus Drawida, for a single, juvenile specimen of uncertain ags,
m which the spermathecal atria may be deformed as a result
of the presence of parasites, cannot be justified. The worm
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described above does, however, appear 1o be distinet from all of
the Burmese Drawidas:

species of Deatwide which at present appear to be endemie
are known from China, French Indo-China, Burma and India.
One, apparently endemic species is known only from Vietoria
Point in the southermmost portion of the provines of Burma,
Althouph endemics may not be as frequent east of t111E oceidental
margin of the Shan Plateau as to the west, yvet there_ i8 no reaaon
immediately obvious for the absence of such species from the
Peninsula and mainland Siam. DMichaelsen would, of course,
explain the absence of Drawids from the areas just mentioned
in accordance with his theory of Pherelimo-dominance, but the
evidence for this theory is, at present, nothing more than the
very fragmentary character of our knowledge of the eavthworm
fauna of south-eastern Asia, The failure of eollectors hitherto
to secure vepresentalives of this important Asiatic genus in the
Peninsula and in mainland Siam iz dne probably to & restriction
of eollecting to densely populated areas, cultivated land or other
unfavourable localities,

Genus Pheretima Kinberg.

Pheretima cameroni Stephenson,
Pheretima dndice var, cameroni Stephenson 1932, Bull, Raffles Mua,
o T, po 47, {T;nj:'e lecality, lanah Rata, Pahang. Type in
the Dritish Museum).

Variety camereni differs from P, indica (Horst) 1883 as
follows.—(1) Larger setal numbers: vii/24; 49/v, 65/ix, T6/xii
in contrast with vii/12-15; 32-42 /viii, 40-44/xii, 88-43/xx. (2)
Absence or rudimentary charaeter of septum /9. (3) The
annular, unpaired testis sac of x, in eontrast to paired, ventral
testis sacs i dndica. (4) The unpaired, eylindrieal testis sae
of xi, in contrast to paired, snbesophageal testis sacs in indica.
(0) The inclusion of the anterior seminal vesicles within the
testis sae of xi, (6) Absence of copulatory chambers, (T}
Junction of the diverticulum with the spermathecal duct close
to the parietes, rather than near the ampulla. (8) Absance of
a nephridial “fur” on the spermathecal duet.

There may he further differences in the male genital
terminalia of xviii in the two forms, but the type of cameront was
"in very bad econdition” and Stephenson did not indicate whether
the male pores of his variety arve to be reparded as superficial
or invaginale. In either case the differences noted above
certainly and clearly differentiate eameront from indica.

Pheretima campanulata (Rosa) 1890,
Fleratima eompanulate Stephenson 1980, J. F. M. 8. Mus. vol. 18,
p. 272,
Stephenzon was not guite cerlain as to his identification of
a specimen from Kuala Lumpur referred to this species.
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Through the kindness of Dr. C. C. A, Monro this particular
specimen which is in the British Museum has been examined
Ly the writer. As a result it is possible to confirm Stephenson’s
identification. The Kuala Lumpur specimen iz ch avacterized by
the biglandular arrangement in connection with each sperma-
theca, the trilobed wentral end of the penial body or male
porophore in the copulatory chamber, and by the presence of
penial sete in the wall of the copulatory chamber. Stephenzon
noted that “penial setie were not searched for" (p. 273). Penial
selm are very rare in the genus Pherefima and in this particular
case gerve, at least so far as normal specimens are coTicerned,
to differentiate P, companulale from P, houlleti with which it
has been confused.

Pheretima houlleti (I, Perrier) 1872,
Pharetima fioulleti Stephenson 1932, Bulll Rafles Mus; Na. 7, p. 46,
Stephenson notes, after a deseription of a specimen from
Kuala Lumpur, and a reference to the two species P Toulleti
and P. caempanulate, that “The present specimen is about half
way between the two; I choose the older name for it. It would
seem to be still slightly doubtful whether the distinetion hetween
the two is as clear cut as Gates supposes.”’ | 1. 47). Tha three
major characteristics distinguishing howlleti from campanulate
are (1) the monoglandular apparatus in conmection with each
spermathecn, (2) the absence of penial setz in the wall of the
copulatory chamber, and (8) the absence of the trilobulation of
the ventral end of the penial body or male porophore within the
copulatory chamber. Examination of long series of specimens
has shown quite clearly that there is no intraspecific variation
with respeet to these three characteristics, at least so far as
normal specimens arve concerned. Tt is evident from atephenzon’s
deseription (note, monoglandular apparatus on each spermatheea
and absence of penial set@) that his worms are to be referred
to P. houlleti. No information is given as to the shiape of the
penial body but this is, perhaps, not of great importance in
view of the definile evidence of the other two characters. The
specimens as to which StepHenson was doubtful ean be eonsidered
“half way belween the two” species only so far as charactoristics
of minor specific importance which are known to vary within
both species, are concerned.

Pheretima indica (Horst) 1883.

Ferichaeta floweri Benham 1897, J. Linn. Soe. London, vol, 26, p. 217,

:{PiI‘ype lq]cniity, Bukit Timah, Singapors. Types in the British
usaun) .

Bheretima floweri Michaelsen 1900, Das Tierreich, wol. 10, p. 287.

Pheretima floweri Gates 1934, Kee. Indian Mus, vel,. 386, p. 258
{After examination of the types).

Amyning peregrinug Beddard 1900 (part), Fauna Hawaiiensis,
vel 8, p. 414, Proc. Fool, Soe: London, 1900, p. 644, (Excluding
peregrina. and molokatensis).

Mua, 10, 1985, [83]
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Christmas Island. Auvg-Sept. 1032, 8 clitellate specimens.

Kuala Legap, Plus Valley; E. Perak:. DMarch 1933,
8 etitellate specimens.

liver Yum, Plus Valley, K. FPerak. DMarch 1933,
3 clitellate specimens.

Fxternal olaveeteristics—Length, T6-170 mm. Diameter,
a8-0 1mm,

The gels berin on il on which segment there is a complate
eirele: more or less obvionsly enlarged on ii-ix or iii-viii, usually
mare eongpicuously protuberant on iii-viii, gradually decreasing
in size passing postericrly. The setal numbers are indicated in
the table below,

SETAL FORMULAS

vi vii o wilf aovdl xviil ik wiil il XX

1. 14 16 16 13 B 15 a8 45 43

2. 12 18 14 13 10 e av A0 40

a GrLd® 16 14 14 8 13 42 a4 a4

4, 15 14 12 14 ] 13 e E e

b, 12 14 16 11 8 14 aT 44 d1

fi. 12 12 11 14 8 14 ar 43 a8

T vi: 1P 6+ 11 13 g 14 a2 42 41

B 12 12 13 13 10 16 Ai 40 b

9. 12 13 12 12 9 14 — — —

10. 11 13 12 13 9 14 - e .-
11. 13 14 13 16 10 15 o - —_
12. 11 14 15 o - B — —_ —_ =

(-L47}—4 szetal pits in which no setm are visible.
L—gaps in setal eirele, no setal pits Tecognizable,
s*__sobin pot counted beounuse of wide paps in setal cirele,
Formule 1 to 7 are of Peninsular specimens, 8 from a Christmasz
Island specimen, 12 from a type of flowerd, 9 of a specimen from
Lavwei, Obi Island, Moluceas, 10 of a specimen from Owvalnu,
Levika, Fiji Islands, 11 of a specimen Trom Botoran, Lizon,

Philippine Islands.

The first dorsal pore is in 11/12 (1), 12/18 (10).

The eclitellum is annular, extending from 13/14 to 16/17
or not quite reaching to 13/14 or 16/17 (3 specimens); setm
{except ventrally on xvi on the type of floweri), dorsal pores and
intersegmental furrows lacking.

The external aperfures of the spermathecal battery are
small, less than 1 intersetal interval in width, transversely placed,
slit-like to oval; 4 pairs, in 5/6-8/9.

There iz but one female pore.

The apertures of the copulatory chambers are transversely
slit-like to roughly circular; margins crenate,

Genital markings are lacking, externally.

Internal ancfomy.—(Examined 16 specimens). Septum
8/9 iz present and complete but membranous, almost perfectly
transparent; /10 lacking; 10/11-13/14 slightly muscular,
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The intestine beging in xv j i i i

. . heg Xy Just anterior to 15/16 or in wvi
Jmnlmd;ﬂte!y posterior to 15/16. The intestinal esmen are simple
E!-ELI:!HE]H}@,‘ from »xvii into xxiii, xxiv or xxv; margins .‘-}mﬂﬂth'
Etcfpt' ..'?1' ?ﬁptal constrictions. In one specimen there are
stertorly, tnree very small lobulations of the ventr in
of each c@eum, e

The last pair of hearts is in xiii {15). There i i
- : g ] : 3). 2 18 8 palr of
hp&.l ts belonging to segment ix (1) or a single heart on tth right
side {’E ) or on the left side (7). There are no hearls or dorso-
ventral commissures belonging to segment x, The hearts of ix
xi-xi11 all pass into the ventral vessal, '

The testis sacs of x and xi are ventral a ir
members of a pair usually fairly widely HEI}&tt‘atf;L']“ﬁu][??:‘f i‘g:.e?:f]
specimens the sacs of xi are separated by a distance only very
slightly greater than the diameter of the ventral blood vesse]
The seminal vesicles of xi and xii are each provided with a
dorsal ampulla which has a blu ntly round base zunk into a deep
cleft in the dorsal margin of the ventral lamina, the ampulla
tapering dorsally to an almost peinted  termination.  The
pseudovesicles of xiii vary in size from rudimentary to about
h.a_a]i the size of the seminal vesicles of xii. In number 3 each
nf_ the pseuduve_smles of xiii has a dorsal ampnlla with shape and
attachment as in the vesieles of xii. The pecudovesicles of xiv
are lacking or are represented only by tiny rudiments. i

The prostates vary considerably as to size and segmental
extr.-nf,ganr] are confined to xviii (2) or extend through x%?i—}zvi?i
only (2) or xvi-xviil (1) or from xviil into xix, xx, xxiii or xxv.
TJ{E duet 15 short, only about 2 mm. in length; straight or almost
st}at?ﬂ'}t. The appearance of the copulatory chambers varies
according to the degree of retraction or eversion. When fully
retracted the chambers are rather conspicuously profuberant into
t.he ceelom flm:l erungate]y ovoidal but with both ends bluntly
l_mmdcti. The chamber is partially imbedded in the parieles
hEzL_can be dissected out rather easily except for a short stalk
from the midventral face that encloses the passage to the
exterior, From the roof of the copulatory chamber there hangs
::Iuwn into the lumen a slenderly eonical penis about 2 mm. long
There is no pore at the ventral tip of the penis but on the
posterior face of the penis, at the base near the roof of the
c'.%ua‘mber there is a very slight, vertical fissure the margins of
which are in contact. On separation of the margins of this cleft
the male hore becumeslvisib!e in 2 dorsal portion of the fissure
The male pore fissure is not easily distinguished at first glancé
from purely adventitious wrinkles on the surface of the penis
but after examination of several specimens the fissure can be
identified by slight differences which are extremely difficult to
describe. The prostatic duct passes through the roof of the
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copulatory chamber into the dersal pﬂrh-limﬂ?r t]_}E p.‘etu?maérﬁ&
this part of the male organ is firm and usually wi l_tl R Eﬁ‘. oy
surface. Ventral to the male pore the }JEIH.:"JS[ ?u _.l-.{.l, _%% 1:,5,
often with a semi-collapsed appearance at_ui fulnnf_ t;ftci U?:;f‘gné
In several specimens from the Peninsula the pros atic tttl:cn Lo
or of both sides passes into the copulatory charm:.-_ﬂ on I.LLIL f{. St
face close to the parietes rather than }11’[::: the m{dd{e_ﬂl ?1 f -.;1 or SE}_—l
face. In such chambers the penis is {:a'm:u‘-:rl mf 1.11}119111‘3 1:-,;;11_
dorsally directed, the tip in contact with the .::n:_:f o ”1._15_, ct?ldqu!i
the base of the penis attached ventrally and laLem_}} i}g e !
of the chamber, In another specimen, also from 1.__1:=,i ea}uus% 2,
each penis has been compressed against the mi:f of the f l?m Itlﬂ
and there flattened oub into a dise-=haped body of lcmgi lEEI }nﬁ_l i:.f
oval outline with little resemblance to a normal penis. : *t;
particular specimen were an unique type, the species, almos
certainly, would be erroneously characterized.

y art of the copulatory chamber is taken up b‘« 1:}\’1:!:
gmnd‘i.]ﬁﬁulélted in the anterior wall, the other 1}1 ﬂm 1antle113;
wall of the chamber, The external apertures o lese 2. m}
are located in slight depressions at the centres of E“ 0, Cilli m_ltaé-
cenital markings. The marking may be '.IIlE]lStin.Edj.l' ;IE }mJt{]
from the wall of the chamber or sharply d_emmu.::attEf : mt 1$
latter ecase the marking may be only slightly m?lu ]Ei‘ﬂn nif;
conspicuously protuberant into the lumen and .hec I?{“ i i'.l.S <
were, from the wall en a broad but VEry. shmt_ sdtﬂ : n :?
specimen in which the markings all have this st:'tllxe appcaratmfl ]
the disc of each marking is folded lilterfjmeslally s:.]cThg i Fen retd
axis into a deep vertical groove. The two grooves thus ¢ un:; S
from the anterior and posterior genital markings i}t@! in comn Enl‘t
in the middle of the chamber and surround the IEHF .mfa & ik
of sheath. The pore in the depression at the centre o I]E% ;
genital marking leads anteriorly or posteriorly iﬂm a amal te‘Il'
irregular lumen at the centre of the g!andl, ;:l a curqpti 'b::a
retracted copulatory chamber the glands do II;U apeem
different from those in the same loeations in P. monfaia,

] ecimens have one or both copulatory chumtf‘r:rs in
Varinﬁ:esv:{l:-:énipﬂf eversion. An anterior or pﬂsterma Egrlrwntfﬁ
the stalk of the ehamber may be everted as a rounde : :15 s 1r
anterior or the posterior genital marking ma:r:h?. {}mtt:u Ie‘,HD_
the penis and one of the markings may be '”15.113{ e %Le}mdﬁé
Foth chambers of one worm are completely ever !,.ecl, rt{m rfm A
porophore on this worm has the appearance of a longi l:il mﬁ't g
placed, conspicuonsly protuberant !:1!5{:1 oval l.n.ﬂftt]f“ilﬁ]%lnf Wi E %
flattened ventral surface from which project h’-? ::ﬁ ﬁt‘t. genl 'aan
markings and the penis. The m_ar]cmgs ﬂre_trm .:}1} s lu:‘gmt lm:l
side of the porophore, the penis towards j.lm_latmi} i I?"a'
about equidistant from each of the markings. Internally, in
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this specimen, there is no evidence of the existancs of copulatory
chambers, the prostatie duct passing direetly into the parietes as
in species with superficial male pores,

The spermathecal ampulla is small and joined to the
apparently thicker and actually longer duet by a narvow neck.
Mixed throughout the whitish material within the ampulla are
soil particles. The neck and an ental part of tha duct ineloding
the diverticulum-duct junction is covered over by a “Tur” of
nephridia. The thickness of this fur is variable. The nephridia
and associated connective tissue can he disgected off from the
duct and must be vemoved in order to demonsirate the neck, An
ental portion of the duct is barrel-shaped. Deep within the
parietes the duct iz usually abruptly narrowed, the narrowed
portion anteroposteriorly compressed. In one, slightly macerated
gpecimen the duet is not, apparently, abrupily narrowed in the
cutermozt portion of the parietes. After separation of the longi-
tudinal musele fibres the duet can be pulled out from the parietes
leaving a transversely oval aperture with smooth marein in the
epidermis. In specimen four the margins of the spermathecal
pores are swollen and conzpicuously protuberant, the aperture
between each pair of tumescencos transversely crescentic but
here too the aperture left in the epidermis after pulling out the
duct is oval.

The wall of the duet is thick, the lumen eccentric, amall and
in section erescentic. The position and shape of the lumen
results from the development of a strong vertieal thickening of
a portion of the wall into an internal rvidge that is bluntly
rounded. A eross section through the duct entally shows the
ridge on the lateral wall,

Further ectally a section through the duct shows the ridge
or thickening anterolaterally while still nearer the parietes the
thickening may be almost if not quite anterior.

The diverticulum is small and consists of an ovoidal, lerminal
seminal chamber and a longer but very slender stalk, The latfer
passes into the duct below the neck hut quite definitely dor=al
to the parietes. Supernumerary seminal chambers (lateral) are
present in all of the Christmas Island specimens that were
opened, the namber of these chambers varying from one to three.
An occasional spermatheca may have only the terminal chamber,
There are no accessory chambers in the specimens from the
Molueeas, the Fiji Islands and the Philippines that were
compared with the Raffles Museum specimens. The Peninsular
forms may be characterized by either of the eonditions just
mentioned or by various phases of a condition intermediate
between these fwo extremes, as shown below. {Peninsular
specimen £ 1). Two lateral seminal ehambers on each diverti-
culum of the spermathecse of viii and ix, 1o extra chambers on

Mug, 10, 1835, [87]
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the diverticule of spermathecm of vi and Wi {%} r‘t‘F‘ExErTL
cliambers present on the diverticula of some spcl:'._n.... .EE..E‘E_.,.
lnckine on others. All lateral chambers are amall, tras 5 Palf"‘."t
or with spermatozoal iridescence. ine :iiata] end of 155-"3,111‘1”-1
gemingl chamber is normal, bilobed ov trilobed. (3) 1E1m1r{a
seminal chembers unusually large, antal ends normal; 1o 1&1':--.3155‘,1
seminal chambers, (1) Each divertieulum has one or t\ﬁ o extra
ceminal chambers; none of the chambers, _e\utllm'lE:_it‘Ej.ail or
terminal, with spermatozoal 11~1descE:nce. (5) I~_,z_1ch divel 1?‘}’ urm
has one. two er three accessory chambers. (6) Each diver b
eulum has one, very small, searcely recognizable, lateral SE!‘.I]ITE:;I!
chamber.. (7)) MNo lateral Eﬂmlll'lﬂl chambers, stalks of _!a’EmAl
seminel chambers present but without trace of terminal dilation.

he supernumerary chambers appear at first glance to be
vervr];]mrt,]ml'} stalked, almost sesslile o1 the a:m]k of the LE‘.‘FEﬂ{l’lﬂ.l
chamber. Removal of conneclive tissue 13, however, usually
possible, therehy disclosing more ectal portions of the s_emnda;y
stalks that pass ventrally for varying dLStP.HEEh: on the main
atalk, Two or three lateral gemninal chambers are 311:-. ays
arranged in a vertical row on the main stallt just below Lha.fa
ferminal chamber. No instances of alternate arrangement o
the lateral chambers were Tound. .

One or both of the ovaries may be hypeg‘_tmp;md ﬂ.s_the
result of the presence of numbers ol small parasites, r1.h|3 enla gec’i
gonads reaching to or nearly to the dorsal parietes. I‘itleruv:duca
funnels are narrowly ribbon-shaped strips placed ver tically on
the anterior face of 13/14. Toward the ventral end of the bﬂnii
or strip is a depression which is, presumably, the opening oz
the funnel .

Parazites—In number three {Pemnaulqr} there are
numerous, very small, whitish, ovoidal cysts in the cwlomic
cavities of several segmients. Ovarizn parasites have been noted

above.

Diagnosis—Pheretima indica can now be defined as follows.
Octothecal : external apertures of the spermathecal hattery
transversely oval, less than 1 intersetal ETL':E!]_'KEL! in width, 4 pairs,
in 5/6-8/8., Setm: vi/9-14, vii/12-16, 1;11_1_,!12—1!3._:r Izcvu;"?lﬁ:lt":,
xvili/8-10, xix/13-15; 52-42 /viil, -'1_'1}-4ri,a’_ xii, 38-43/xx. First
dorsal pore in 12/13. Male pores invaginate, each pore in a
vertical fissure on the posterior face and near the base of a
slenderly conical penis protuberant into the lumen of the copula-
tory chamber from the raot. No e:-;tm:nu] genital ms.yhpg , An
anterior and a posterior, eircular, genital marking within each
copulatory chamber, oo o

eptum 8/0 present, membranous. Iniestinal czca simpie.
I-Ienr%s%f b lailci;fg, Testiz sacs of x and xi pairved and ventral.

[88] BULL, RAFFLES
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(lenitel marking glands imbedded swithin the anterior and
posterior walls of the copulatory c¢hamber, Spermathecal
ampulla shorter than the barrel-shaped, thick-walled duct.
Diiverticulum small; seminal chamber ovoidal and shorter than
the slender stalk, laterzl seminal chambers present or absent,
stalk into duet entally.

Remarks.—Octothecal forms with spermathecal pores in
5/6-8/9, well developed copulatory chambers, without external
genital markings have been referred by various authors to
different species; cingulite Schmarda 1861, darnlefensis
Fleteher 1886, vatllant! Beddard 1890, martensi Michslsen 1802,
padagensis Beddard and Fedarh 1895, eoa Hosa 1896, madelinae
Benham 1897, floweri Benham 1397, belli Rosa 1898, decipiens
Beddard 1912, kuchingeneis Stephenson 1916,  Michaelsen {1922
and 1928) has suppressed all of these names exeept foweri, belli
and déeipiens. Now thal the characteristics of the male genital
terminalia of xviii in indica are known there is no longer any
justification for the retention of floweri, P. belli cannot be
distinguished at present from indica by any characteristics of
specific importance and probably should be supressed. F.
decipiens is inadequately characterized but is almost cerlainly,
in part, if not entirely, synonymous with éndice. Both Michaelsen
and Ude rerard atheca Fosa 1896 as a synonym of dndice, but
it might be rerarded with almost equal justification as a synonym
of campanulnte. Stephenson's: variety of indica is specifically
distinet (vide P. eameroni on a previous page).

Pheretima polytheca (Deddard) 1500,

Amyntos mingtus Beddard 1900, Proo. Zool. Soe. London, 1900, p. 206,
(Type locality Aring, Kelantan., Holotype in the British
Musoum).

Pheretitma minute Stephenson 1932, Ann, Mag, Nat. Hist, ser, 10,
vol, 8, p, 228, (After examination of the holotype).

No differences of specific importance are apparent in the
oririnal descriptions of polythece and minnte, DBeddard's
definitions of the two forms are almost identical. Stephenson,
after examination of the types of both speciez was, apparently,
unable to record any characteristic that might enable discrimina-
tion between the two forms. P, polyiheca has page priority over
P. minuta.

Genus Perionyx E. Perrier.
Perionyx violaceus Horst 1893,
River Yum, Plus Valley, E. Perak. March 1933,
Under wet leaves on a flat rock by the edge of the River
Yum. 10 clitellate specimens or anterior fragments.

River Yum, Plus Valley, Il. Perak., March 1833. &
clitellate specimens.
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External charaeteristice—Length, 37-65 mm. IHameter, 2
mrm. Colour, reddish with a dark, blusish tinge dorsally. The
firat dorsal pore is in 4/5.

The elitellum iz whitish, dnnular and extends from 12/18
to 16/17; intersepmental furrows and setm present but dorsal
pores poeluded,

The spermathecal pores are two pairs, in 7/8-8/9, the pores
cloge to the midventral line; on segment vill one or two setz
between the spermathecal pore lines. The single female pore is
prezefa] and median on xiv.

Midventrally on segment xviii there is a relatively deep, de-
pressed aved, The depression may be longitudinally oval in outline
but when most sharply demarcated is diamond shaped, the long
axis of the depression in the midventral line. The depression
extends across the entire lenpgth of xvili. The equatorial band
on which the sete are located iz continued, on each side, into the
depression as a slight ridge, the ridges reaching abmoest to the
midventral line. On some specimens the medianmost portion of
each of these ridges appears to be cub off as a circular protuber-
ance, almost & papilla. At the centre of each of theze papille
or the corresponding portion of the uninterrupted ridge i= a tiny
aperture, presumably the male poro

There are no other genital markings.

Internal anatomy—{(Examined four specimens). The
gigzard is rudimentary. The gul is narrow and not clearly
differentiated from the msophagus through segment xviii,
widening rather gradually in xix, attaining its maximum
dizmeter only in xx.

The last pair of hearts is in xii.

The testes and male funnels are free, in x and xi. Segment
% is filled with o testicular coapulum closely compacted into a
single whitish mass that is adherent to the parietes, gut and
sepla and which resembles an annular or horseshoe-shaped testis
sac. Segment xi is similarly filled by a closely compacted
adherent mass of coagulum in which are imbedded the small,
Inbulated, seminal vesicles of the segment. The coagulum must
be broken up to find these vesicles, The seminal vesicles of xii
are larger and without marked lobulation, in contact middorsally
above the gul: either extending into xiii or pushing 12/13 hack
inte contact with 13/14. The prostates are confined to xviii.
The prostatic duet is aboul 115 mm. long, slightly Iooped or
spirally twisted, slender entally, thickened ectally, a small portion
just at the parieties almost conical in shape.

The spermathecs are relatively large and reach to the dorsal
parietes but do not come into conteet middorsally. The ampulle
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which are diztended by a dull, whitish material within are almost
sessile on the parietes, near which they are gradually narrowed ;
a duct seavcely recopnizable as such until just at the parietes
at the diverticular junction. The diverticulum is of the same
shape and about half as lavpe as the spermatheca. There is no
definite, external demarcation into stalk and seminal ehamber
excent for a very short, stalk-like portion close to the duct. The
seminal chamber is filled with s whitish material characterized
by a brilliant iridescence. The diverticulum of each spermatheca
iz on the lateral (opposite to median) side.
Genus Glyphidriluz Horst,
Glyphidrilus species,
River Yum, Plus Valley, E. Perak. March 1933. Under

wet leaves on a fiat rock by the edge of the River Yum. 9

F{i}j portions or fragments from the posterior portion of the

ey

The characteristic conformation of the body and the zetal
distribution enables the reference of these fragments to the
genus Glyphidrilus. Only one species of thiz penus has been
recorded from the Peninsula, G. Maleyants Michaslsen 1902,
erected for two specimens only one of which is complete. In
spite of the fact that these worms “za Millionen ... ... unter
Wasser lebend” only the two tyvpes have been availahle for study.
The speciez doubtless is, like others of the genus, extremely
variable and in consequence cannot be adequately characterized
until more is known of the extent of wvaviation of certain
important characleriatics. In connection with this species
Micheelsen remarks (1902, p. 37) "Es muss bei dieser Sachlage
bedaunerlich erzcheinen, dass der Sammler dieser Art von den

* Millionen Thieren, die ihm zur Verfiizung standen, nur zwei

mitnahm; aber avch fiir diese zwei Exemplare sei fhun Danlk
gesagt."”

7. mueleyanus i3 distinguished, at present, from the Burmese
G papilletys by the absence of the seminal vesicles of ix, the
reatriction of the spermathecie to pairved groups of two rather
!;119{{13 Eﬂred groups of five and the absence of spermathecal pores
1m ! H

LisT 0F THE SPECIES OF EARTHWORME HITBERTD RECORDED
FROM THE MALAY STATES, SINGAPORE AND PENANG
Megascoles mauritii (Kinberg) 1867.
Kuala Lumpur, Selangor; Singapore.
Phevetima
*aringeani (Beddavd) 1900,
Aring, Kelantan, (Hnown only from the
types).
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*horuane Stephenson 1932,
Khota DBara, Kelantan.
the types).
bicincla (E. Perrier) 1875.
Panang,
“hipore (Beddard) 1900,
Malay Peninsula. (Type locality tunknown.
Iinown only from the tvpes).
*brinchangensis Stephienson 19382,
Erinchang Read, Pahang,  (Enown only from
the tvpes).
Foameroni Stephenson 1922,
Tanah Rata, Pahang, (Known only from the
holotype).
campanuiatoe (Rosa) 1890,
Kuala Lumpur, Selangor.
*diencheri Michaelsen 1902,
Lubok Paku, on the Pahang Biver. (Known
anly from the types).
howoeyone (Hosa) 1891,
Kuala Lumpur, Selangor; Singapore.
houllet! (F. Perrier) 1872,
Aring, Kelantan; Kuala Lumpur, Selangor.
indice (Horst) 1383,
Aring, HKelantan; Batu Caves, Selangor;
Fraser’s Hill, Pahang; Gunong Pulai,
Johore; Plus Valley, E. Perak; Singapore.
*malayena {Beddard) 1900,
Arving Kelantan.
types).
morrist (Beddard) 1892,
Penang.
peguana (Hosa) 1890,
Singapore and Penang.
plonata Gates 1926,
Kuala Lampur, Selangor.

"oolytheen (Beddard) 1900,

Aring, Kelantan.
Lypes).

(EKnpwn only from

(Known enly from the

{Known only from the
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posthuma (L. Vaillant) 1868,
(Recorded by Beddard from the Malay
Peninzula, no definite lecality stated),
*pulanensis (Beddard) 1900,
Fulau Bidan, Kedah. (EKnown only from the
types).
Perionyz
excavaius E. Perrier 1872,
Kuala Tumpur, Selangor; Tanah Rata,
Pahang; Taiping.
wviolacens Horst 1893,
Fraser's Hill, Pahang; Plus Valley, E. Perak.
Cetochaetoides
fermori (Michaelsen) 1907,
Kuala Lumpur, Selangor,
Dichogaster
holani (Michaelsen) 1891,
Kuala Lumpur, Selangor.
modiglienii (Rosa) 1896,
Kuala Lumpur, Selangor.
saliens (Beddard) 1892,
Singapore and Penang.

Oenerodrilus
oeeidentalis Tisen 1878,
Singapore.
Fukerria
Eitlenthali Michaelsen 1908,
Batu Caves, Selangor.

Pontoscolex
eorethrwris (Fr. Miiller) 1857.
Kuala Lumpur, Sungei Buloh, Selangor;
Tanah Rata, Pahang; Gunong Pulai,
Johore; Taiping Hills; Penang and
Singapore,
Clyphidritus
malayanus Michaelsen 1902,
Lubok Paku, Pahang Liver.

Listed above are twenty-nine species. Of this number,
twenty must be considered, according to present standards, as
having very little or no zoogeographical significance. The
remaining nine species (marked with an asterisk) all belong
to the genus Pheretime. Bach of these species is known only
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irom the typss and from the {ype localities. The absence of
Drawida from the list has already been eommented upon in an
earlier portion of this paper. That there iz mueh yvat to he
done in eonnection with working out the earthworm fauna of
the region under consideration must be obvious. It may
perhaps be permissible to express the hope that this ean il
attempted before the growth in population, the inerease of
cultivation and the extension of other unfnvourahle influences
have too greatly affected the character of this fauna,

Although Christmas Island is ineluded politically within the
Straits Settlements it is at some distance from the mainland and
intervening between it and the mainland is the island of Java,
The species from Christmas Island ave accordingly listed sepa-
rately. 'With the single possible exception of Plerctimn brevis,
all species on this list are widely spread, peregrine forms,

EARTHWORMS OF CHRISTMAS TerAND
Pontodrilus
bermndensiz Beddard 1891,
matsughimensis Tizuka 1898,

Pheretfinu

Bicineta (K. Pervier) 1875,

"hrewis (Rosa) 1898,

(Known only from the types and enly from
Christmas Island.

indica (Horst) 1883,

posthuma (L. Vaillant) 18682

rodericensis (Grube) 1879.
Ramiclla

ettlirifera Stephenson 1931,
Dichogasler

Bolawi (Michaelsen) 1891.

papillate (Iisen) 1896.

saliens (Beddard) 1592,
Eukerria

kithenthali (Michaelsen) 1908
Pontogscolex

eorethrurus (Fr. Miiller) 1857,
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