THE EARTHWORMS OF BURMA. 1V.
By G. E. Gartes, Judson College, Rangoon, Burma.

INTRODUCTION.

Most of the Moniligastrin, Octochaetin, Glossoscolecin, Microchaetin
and Lumbricid worms with which this paper is concerned were collected
during the rainy seasons of 1931 and 1932. The section on the Megas-
colecinae deals only with material collected in 1932 except in so far as
P. anomala and P, rugosa are concerned. In addition to the collections
mentioned in the preceding paper of this series, Miss Anderson secured
further material from the Pegu Yomas in Tharrawaddy District while
Mr. Blackwell collected in the same hills in the western portion of
Toungoo District as well as in the independent state of Karenni.
Mr. Sutton sent specimens from the Kamaungthwe River region (of
Tavoy District) near the Siamese border. Mr. Cope collected in the
Chin Hills District, an interesting portion of the province in which
no previous collecting had been done. Other collections were made at
various places in the Deltas and Dry Zone sections of the Central Basin
Region, at Namkham, Kalaw and Taungyi on the Shan Plateau and
at Kyaukpyu and Akyab on the western coast of the Arakan Division.

All available types of the Indian Moniligastrin and Octochaetin species
except of D. doriae and E. foveatus have been examined or re-examined
and in many cases the material collected prior to 1931.

Several small collections recently received from the Malay Peninsula
contain only specimens of Pontoscolex corethrurus. A few notes on these
worms have been included in the section on the Microchaetinae.

VARIATION.

Very little information has been available in the past to students
of the systematics of earthworms regarding the variability of oriental
earthworms and in particular in reference to the extent of variation of
those characteristics by means of which species are diagnosed and
defined. The collections obtained in Burma during the last two years
have made available for study rather extensive series of specimens of
several species and the opportunity has been taken to accumulate as
much information as time has permitted with regard to variation of
external characteristics as well as of the internal anatomy. In a pre-
ceding paper of this series some of the results of this study of varia-
tion, especially in connection with the genus Pheretima were presented.
Further material is included in the present paper, especially in the
sections on the genera Drawida and Eutyphoeus.

It 18 now fairly obvious that the lack of this information with regard
to variation in characteristics of systematic importance has resulted
in considerable confusion, in the erection of unnecessary varieties as well
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as species and in the fusion of specifically distinct forms. The confusion
has been accentuated by a myopic concentration on a limited number
of characteristics some of which at least are widely variable intraspeci-
fically or even individually. The situation has been further complicated
so far as the Moniligastrin genera are concerned by the erection or des-
cription of new species in entire disregard of the state of maturity of the
specimens involved. In these circumstances, it is often very difficult,
if not actually impossible, to determine whether or not a particular
individual or series of individuals (Drawida and Butyphoeus) belongs
to an old or to a new species. It is imperative, therefore, that the types
of all old species be re-examined and the exact status of forms pre-
viously recognized be redetermined. A number of types, and other
specimens as well, of species of Drawida and Eutyphoeus have been made
available for study through the kindness of the officials of the Zoological
Survey of India (Indian Museum), Calcutta, and have already been
examined. Numerous changes in the genera just mentioned will have
to be made ; these will be considered in detail later in another paper.

IMMATURE SPECIMENS,

Mention has already been made of the fact that in the Moniligastrinae
species have been erected in entire disregard of the state of maturity
of the specimens involved. This is particularly true with regard to the
genus Drawida (vide, Drawida affinis and D. barwelli in Stephenson,
1923). Clitellate specimens of a particular species of Drawida may be
very difficult to secure and in some cases, at least, fully mature speci-
mens can apparently be obtained only during a short portion of the
collecting season. In these circumstances it is obviously of import-
ance to be able to identify immature specimens. KExtensive series
of aclitellate specimens, not only of species of Drawida but also of all
of the Rangoon species and whenever possible of species from other
localities, have been examined. A few notes on these juvenile speci-
mens have been included in this paper. At this point it will be sufficient
to note that :—(1) Quite small specimens of all of the larger species of
Rangoon can be definitely identified. (2) Quite small specimens of
many species of Eutyphoeus and Pheretima can be definitely identified
when the adult forms are known. (3) Aclitellate specimens of Perionyz
cannot at present be identified specifically. (4) Quite small specimens
of certain species of Drawida can be identified while much Jlarger
specimens, more than 100 mm. in length, of other species cannot be
identified. Before the identification of juvenile specimens of Drawida
is attempted, one must make sure that structures of systematic import-

ance have developed to a stage at which the peculiar specific characteris-
tics are recognizable.

PARASITES OF EARTHWORMS.

A surprisingly large number of worms examined during the last two
years have been found to be parasitized, either by nematodes or by
gregarinoid protozoa, or by both, The nematodes have been sent to the
Division of Nematology in the Bureau of Plant Industry in Washington
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and it is expected that some account of these forms will be published
shortly. Nematodes have been found mainly in species of Phéretima.
The protozoa have been found mainly in species of Pheretima and of
Butyphoeus and are coelomic or so situated that they are visible in
disseoted specimens. The numbers of the parasites in individual worms
are often large, as many as 50-70 have been counted in a single segment
of specimens with numbers of segments equally heavily infested. It
seems hardly possible that such masses of parasites can be present without
having some effect upon the host. Yet some of the most heavily parasi-
tized worms appear to be perfectly norimal externally ; they are large,
somgtimes larger than normial, plusip, firm, riormally pigmented, with
well developed clitella and apparently in healthy ¢ondition. The vegetat-
ive organs are also, so far as can be détermined from macroscopic ap-
pearances, perfectly normal, but the ‘‘ secondary *’ reproductive organs
are rudithentary. In other worms, in which thete are large inasses of
pardsites or evidences of previous infestation, reproductive organs are
either lackihg, rudimenfty or abnormally developed. In the preceding
paper (Qates 1932, pp. 496-501) the suggestion was thade, after consider-
ation of other possibilitiés, that these abiiormalities aré parasitically
induced. The protozoa, it should be noted, are not in, or on, or {often)
even near the reprodictive organs which have therefore been affected
indirectly or fromi a distance., If the abroimalities sre prodiiced in
the manner suggested it is obvious that parasites must be present in the
worms during or before the period in which the development of the
secondary reproductive structures is begun. In at least one species,
the protdzoa have now béeti found in rather small aclitellate earthworms
obtained early in the collectirig season. Not only trophozoites but also
cysts and spores were present. It is quite evident in the case of these
particular specimens that many protozoa were present in the worms at a
period in the life-history of the host in which the parasites could influence
or inhibit the development of reproductive organs. Some further notes
on the protozoa have been included in succeeding portions of the paper
(vide in particular, P. anomala and P. campanulata rugosa).

MiGRATIONS.

In & previous papeér (Gates 1930, p. 263) reference was made to ‘‘ earth-
worm migrations > The frietd who originally reported the pliénoiiénon
with the désignation just quoted was asked to submit fur publication an
account of his observations from which the following is extracted. “ In
the early morning on eertain days in October and Noveitiber, at the
beginning of the cold season, the road is almost covered with worms,
ohe ban see worts tumbling dowti fiom the banks dbove on to the road.
In the evening not a worin is to be found. I have dlways assumed that
the worms were movitig down-hill perhaps in sedrch of water. In this
region the mountains are covered with a thick undergrowth of inosses
and ferns.” Others who have been in the Chin Hills District during the
months mentioned have also spoken of earthworm migrations and have
givenl much the same or very similar information. Mr. Cope, who had
undertaken to collect earthworms in the Chin Hills District was requested
especially to watch for migrating worths, to note the direction of migra-
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tion, and to secure a number of the migrating forms. Mr. Cope repouts,
‘“ All the migrating worms are of the same kind. Both on the slope
above the road and the slope below the road the worms were going down,
where they followed the road they were going down hill as well.” The
migrating worms, of which quite a number were secured, are all aclitellate
specimens of Perionyz, possibly of P. excavatus.

VARIATION IN SIZE.

Intraspecific variation in size of earthworms is rather extensive, so
much so that in the systematic portion of this paper it has hardly seemed
worthwhile to indicate more than the maximum length and diameter
attained. In the table below are included a few notes on variation in
size. The larger of the pair of figures in each case is the length, the
smaller the diameter in the region of greatest thickness—usually at the
clitellum or just anterior to it. No attempt has been made to show in
this table the size of the smallest or of the largest specimen of a species,
but. only the variation in size at a particular locality is indicated.
Thus the dimensions in the two columns indicate merely the size
variation in worms collected from a single small locality, as for instance at
Maymyo, Sagaing, etc. Measurements are of fully clitellate specimens
only and of worms with normal tails without indication of autotomy or
regeneration.

Pheretima elongata . . 85X 3% mm. 300 X 54 mm.
Pheretima gemella typica . . 82x4 mm. 166X8 mm.
Pheretima hawayana lineata 46 X 24 mm. 150X 6 mm.,
Pheretima planata . 64 x4 mm, 160 X7 mm.
Perionyx excavatus 46X2 mm. 120x5 mm.
Octochaetoides birmanicus . 68x4 mm. 156 X8 mm.
Eutyphoeus bifovis 93%x4 mm. 290x10 mm.
Futyploeus excavatus . 90%x5 mm. 230x 6 mm.
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ADDITIONAL NOTES.

The figures of penial setae and reproductive structures are camera
lucida sketches. Except in special cases, reference to the original specific
descriptions are given galy for species erected subsequent to the publica-
tion of Stephenson’s Oligochaeta volume in the Fauna of British India
Series. Reference may be made to that monograph for other specific
descriptions or previous literature. The list of references at the end of
the paper includes only papers or monographs mentioned in the text.
In the systemativ portion of the paper all species are arranged in alpha-
betical order under the respective genera. For notes and explanations
concerning the setal numbers included in the descriptions of Pheretima
reference may be made to Gates 1932, p. 387

SYSTEMATICS.
Family MONILIGASTRIDAE.
Genus Desmogaster Rosa.

Desmogaster doriae Rosa 1890.

Blachi, August, G. E. Blackwell, 1 anterior fragment of an aclitellate specimen,
Leiktho Circle, September, G. E. Blackwell, 2 aclitellate specimens.

Kwachi, September, G. E. Blackwell, 1 aclitellate specimen.

Mawchi, September, G. E. Blackwell, 2 aclitellate specimens.

Kwachi, October, 1 specimen with slight traces of clitellar glandularity.

The subneural blood vessel of the Blachi specimen bifurcates into
two equal branches in xiv, each of which passes out from under the
nerve cord-and anteriorly as the ventrolateral trunk of its side.

Desmogaster planata Gates.

1931. Desmogaster planata, Gates, Rec. Ind. Mus. XX XIII, p. 331.

Mawchi, September, G. E. Blackwell, 1 aclitellate specimen.
Length 110 mm. Greatest diameter 6 mm. The spermathecal pores
are in ¢ or d, on very slight tumescences on the intersegmental furrows,
The female pores are minute, round apertures at the bottom of very
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narrow, transversely slit-like depressions anteriorly on xiv, ca. in line &
There are paired commissures connecting the dorsal and the ventra-
lateral blood vessels, on the posterior faces of 10/11 and 11/12.

The testis sacs are developed, apparently, within the septa and
project posteriorly more than anteriorly. The vas deferens is probably
within the septum which is thin but appears in some places to be more
on the anterior face of the septum, in other places more on the posterior
face of the septum. The vas passes deep into the parietes median to the
prostates, at about ab.

The gizzards are six in xix-xxiv.
Genus Hastiregaster Gates.
Hastirogaster browni (Mich.).

Examined one aclitellate specimen from the Indian Museum, labelled, * Eupoly-
gaster browni Mich. ZEV 2985/7. Lashio, N. Shan States, Burma. J. Coggin-
Brown, Esq. Type .

There are two small, anteroposteriorly flattened flaps in 8/9 in mid
be. The spermathecal pores were not definitely identified but are pro-
bably located on the flaps.

The male pores were not definitely identified but may possibly be in
11/12 in be close to c.

The female pores were not definitely identified but are probably in
transverse slits on the anterior margin of xiv, about in b.

The spermathecal ampullae are disc-shaped as in H. livida. The
ental portion of the spermathecal duct is thick, narrowing gradually
as the duct passes ventrally. The duct is twisted into several, slight
loops on the posterior face of 8/9 and then passes into septum 8/9 within
which it passes directly to the body wall,

There are six gizzards.

The prostates are U-shaped and are flattened. The ectal limb of the
prostate is of about the same diameter throughout, the dorsal portion
of the ental limb is of about the same diameter as the ectal limb, but
the ventral portion of the ental limb is much narrowex and softer than
the rest of the prostate though much thicker than the vas deferens. The
two limbs of the U-shaped loop of the prostate are bound together by
connective tissue, muoch more strongly dorsally than ventrally. The
octalmost portion, of the vas deferens ig buried in the parietes, emerging
therefrom 1n segment xi posterioxly.

Remarks.—As the single specimen for which A. broww: was erected
is immature, the status of the species must remain doubtful. The
number of gizzards can scarcely be used te distinguish H. brown: from
H. livida until more is known about the extent of variation with regard
to the number of the gizzards and the segmental locations.

Genus Drawida Michaelsen.

In Burmese species of the genus the setae begin on segment ii,
apparently without exception. The setae alsa are always clogely paired.
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To indicate relationships between intersetal intervals, it has been custo-
mary to include in specific descriptions and diagnoses some sort of a
formula such as “ aa=} bc, dd>% the circumference ”. There is how-
ever in certain species considerable intraspecific variation in the relative
gize of the intersetal intervals aa and be not only from one worm to another
but from one region of the body to another. An apparent lack of similar
variation in other species may be due merely to a limitation of observa-
tions on this poing to a very few specimens or even to a single individual.
In these circumstances it is obviously impossible to give setal formulae
of the type just quoted or to indicate the relationships of the intersetal
intervals except in a rather general way. The practice followed in this
paper is to indicate merely the size of aa relative to bc on the segments
immediately behind the clitellar region.

Dorsal pores have been recorded from several species of the genus.
Several types said to have such dorsal pores have been examined. It
is extremely doubtful iwdefinite pores are present. There are, it is true,
weakened spots in the parietes in the region of the intersegmental
furrows at the mid-dorsal line but no definite pores such as occur in other
genera have been noted.

In a number of species paired, segmental masses, either of a rather
amorphous, transparent material or of clumps of thread-like bodies
have been observed. These structures which have not been investigated
either physiologically or histologically will be referred to as enteroseg-
mental organs. The ““ segmental ”’ is used merely to indicate that the
structures are segmentally paired ; the ‘ entero’ merely to indicate
that the bodies are located on the gut.

The shape of the prostate is usually noted in specific descriptions.
A prostate may however be erect, nearly straight or only slightly bent
on one side of a worm while on the other side the prostate is twisted into
a U-shaped loop or into an S-shape. The granular investment of the
prostate may be of about the same thickness all around the circumference
of the prostate or may be thinner on one or on two sides so as to produce
an appearance of lateral or anteroposterior flattening ; the investment
may extend all the way to the parietes or may be extremely thin or even
entirely lacking on an ectal portion. These variations, at least in certain
species may be said to be the result of accidents of development and
due to the crowding around or compression of the prostate, as it grows,
by other organs. The shape of the prostate may therefore be of little,
if any, taxonomic value. Removal of the granular investment of the
prostate is fairly easy, especially in mature specimens and when so
removed there is disclosed a firmer, central body. This central body
may be variously bent or twisted but often is, aside from the bending,
rather characteristic ; it may be short or elongate. If short it may be

conical, spindle-shaped or bilobed ; if elongate it may be tubular or
widened entally.

The proqi‘.a.tes and spermathecal atria may be characteristic though
not of full size in rather small, aclitellate specimens. The spermathecal
ampullae are not developed until later but are usually fully grown and
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distended with whitish material which may be iridescent before the
appearance of the clitellar glandularity or the distension of the ovarian
chamber by the ova. The ovisacs apparently do not develop from firm,
whitish, slender, more or less irregular rudiments into softish, yellow,
distended sacs until after the ovarian chamber has been filled by ova.

The clitellar colouration is the last evidence of sexual maturity to
appear.

After the breeding season the clitellar colouration may be retained
but usually in a faded, browned or blackened condition. The ovarian
chambers and ovisacs of clitellate specimens (of D. longatria typica)
collected in the early part of the dry season may be distended as in the
breeding season but are filled not with ova but with a milky fluid. The
milky appearance is due to the presence in an aqueous fluid of large
numbers of fine globules, probably of yolk. In clitellate specimens
collected much later in the dry season the ovarian chambers are practi-
cally empty and the ovisacs are shrunken.

Drawida abscisa Gates.

1931. Drawida atscisa, Gates, Rec. Ind. Mus. XXXIIT, p. 326.

“ Dry grassy mound, Mong Mong Valley, ca. 4,000 ft.”” August, H. Young
12 partially clitellate and clitellate specimens.

Spermathecal genital markings (paired, postsetal or presetal,
transverse areas on the margins of vii and viii just anterior to or just
posterior to the spermathecal pores) may or may not be present on either
of the two segments but are always present on one segment. On each
markings there may be one or two greyish spots, each spot the indication
of the presence of a gland in the parietes. The gland may be between
the circular and longitudinal musculature or may project into the coelom,

Other genital markings are merely slight, whitened, thickenings of the
epidermis,

Length 40-80 mm. Greatest diameter 23-4 mm. Unpigmented.,

The gizzards are three to five in segments xiii-xviii as shown below :—

Segments. Specimens.
xiii-xvi . .

Xiv-xvi . . .

Xiv-xvii

xiv-xviii .
Xv-Xvii . . . . .
xv-xviii

— R B DD N

There are two pairs of commissures in segment viii.

The fine, entalmost portion of the vas deferens is looped somewhat
as in D. longatria and one or two of the loops may project into ix, but
the mass of loops of the wider portion of the vas is confined to x and is
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as large as or larger than the testis sac. The vas appears to pass into
the prostate ventral to the ental end. The prostate is elongate, 3}-56 mm.

SIS

Fia. 1.—Drawida abscisa Gates.

a. Prostate central body after removal of granular investment, Xca. 20. b-f. Prostates
from five specimens, X ca. 11.

in length, usually bent into an S-shape. The granular layer of the
prostate is thickest at the ental end, thinner towards the ectal end and
usually entirely lacking for a short distance just before the prostate
passes into the parietes. This short region on which the granular layer
18 lacking is referred to as the stalk. On several of the Mong Mong
specimens the granular layer extends clear to the parietes. Removal
of the layer of granular material shows the vas deferens passing into the
ental end or practically into the ental end of the central body. The
central body is elongately tubular increasing gradually in thickness
passing entally and without marked enlargement of the ental end.

The spermathecal atria are elongately pear-shaped with a definite
stalk or duct portion which is not constricted or marked off from the
more saccular ental portion. The luminal face of the atrial wall is ridged,
the atrial wall thin relative to the width of the lumen.

Remarks.—With brilliant illumination the genital markings on ix
resemble somewhat the genital markings of D. longatria, with a central
greyish area and a wide, whitish or cream-coloured rim. No parietal
glands projecting into the coelom over these markings have been found.

Immature specimens of this species as small as 40X 2 mm. can be
definitely identified by characteristics of the male porophore and the
spermathecal atria.

It has not been possible to determine even from the immature speci-
mens as to whether the male porophore is derived from segment x or xi,
or from both, but the juvenile specimens give a slight indication that the
porophore develops as a swelling of the anteriormost and posteriormost
margins of xi and x, intersegmental furrow 10/11 disappearing across
the swollen region, the male pore appearing (on the swelling) to be in line
with the intersegmental furrow. The male pore is more readily recogniz-
able in D. abscisa than in most of the Burmese species of Drawida.

Drawida ancisa, sp. nov.
Sandoway, September, F. R. Bruce, 67 aclitellate and clitellate specimens.

External characteristics.—Length up to 121 mm, Greatest diameter
up to 6 men. Colour, blueish especially dorsally.
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The prostomium is prolobous.

The setae begin on segment ii and are closely paired, ab equal to ed,
aa less than be.

The clitellum extends when fully developed on to ix and xiv, the
clitellar colouration deep red.

The nephridiopores of viii are usually dorsal to d.

The spermathecal apertures are transverse slits in 7/8 just median
to c.
The female pores are minute, in 11/12 n b.

The male apertures are open, rather conspicuous though minute
slits diagonally or longitudinally placed, on special male pore markings.

The male pore markings are slightly protuberant, whitish,
transversely elongated "but anteroposteriorly narrow areas on the
posterior margin of x, extending from ¢ or just median to a into bc. The
anterior margin of the male pore marking (but not the lateral or median
marging) may be definitely marked oft on the larger worms by a slight
but evident transverse furrow. The posterior margin of the marking
is intersegmental furrow 10/11. The male pore is on the median half
of the marking in line with b or only the slightest trifle lateral to 5. On
the lateral half of the marking there may or may not be a tiny, round,
greyish marking at the centre of which with bright illumination and
‘high magnification there is visible a minute pore. On some of the speei-
mens on which the clitellar colouration is the deepest there is no anterior
furrow bounding the short male area which is merely the posterior portion
of a whitened, half-moon-shaped area extemding laterally from a inte
bc and anteroposteriorly from 10/11 nearly to the setae of x. The male
pore portion of this marking is slightly more protuberant than the anterior
portion,

In addition to the male pore markings there are usually two pairs
of spermathecal markings—small, transversely oval or half-moon
shaped, translucent areas on the posteriormost margin of vii and the
anteriormost margin of viii, one marking just in front of and another
just behind each spermathecal pore, but the spermathecal pore usually
slightly nearer to the median margins of the markings than te the lateral
margins.

Thirty-one specimens have further markings on vii or xii, On 17
of these specimens there is a pair of markings on vii, usually one on each
side just behind setae cd. On 8 specimens the marking on the right side
is lacking, on 3 specimens the marking on the left side is lacking. On
several specimens the additional markings on vii are slightly dorsal
(lateral) to d rather than immediately posterior to cd. Two specimens
have a round marking on the middle annulus of xii in bec but slightly
nearer to b than to c.

The markings on vii and xii are the external faces of small parietal
glands which may be displayed by removing the longitudinal musculature
in a dissected specimen.

Internal anatomy.—Septa 5/6-8/9 are thickly muscular, 9/10 is thin
and displaced posteriorly as are 10/11 and 11/12.
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Phe giazards are 2-4 in segments xiv-xx as shown below.

Segments. Specimens.
Ziv-xvi . . . 1
XV-Xvii . . . 15
Xv-Xviii . . . . . 19
xvi-xvii 3
xvi-xviii . . . 1
xvii-xviii 1
xvii-xix . . . 3
Xviii-xx . . i . . . 1

In segment xxi, xxii or xxiii the gut is narrowed, abruptly widened
in the segment next behind and thence posteriorly lighter in colour.

The last pair of hearts ia in ix. There are two pairs of commissures
in wviii,

The testis sacs are elongate, the portion in x longer than the part in
ix, constricted usually by 9/10. One of the sacs may extend underneath

the ovarian chamber into xii. TFhe prostates are elongate, ereot and
club-shaped or bent into a J or U shape. TFhe granular investment,

Fie. 2,—Drawida ancisa, sp. nov,

a. Eroatate central body after removal of yranular investment, X ca. 48, b-c. Prostates
from two specimens. d. Spermathecal) atrium, X ca. 27.

which may be lacking for a short distance neax the parietes, is rather
thick. Removal of the granular layer displays a central body which is
elongate, gradually narrowed towards the parietes. The vas deferens
passes into the prostate slightly below the ental end, but was broken
off each time during the removal of the granular investment so that the
point of entrance into the central body is not known.
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The vas deferens is short and appears to be unusually slender in most
specimens, with a number of loops in septum 9/10 some of which may
project slightly into x.

The ovarian chamber is always opened by dissection, 10/11 and 11/12
passing to the parietes ventrally and laterally independent of each other
but probably in contact dorsally. The ovarian chamber is closed off
mesially from the oesophagus as in species with an inverted U-shaped
chamber but the masses of ova in clitellate specimens are in contact
with the parietes at least laterally.

The spermathecal atria are ovoidal and filled with whitish material.
The spermathecal duct is coiled in a sort of corkscrew fashion for a short
distance just underneath the ampulla and then passes into the septum
where it is covered over by a very thin, transparent layer. The portion
of the duct in the septum is practically straight. The atria are pear-
shaped with a thin wall and empty lumen and narrowed ectally to a more
or less stalk-like duct.

Remarks.—The male pores are definitely segmental in location ; on
small, aclitellate specimens before the genital markings have made their
appearance the male pores can be easily identified as patent apertures
on x anterior to 10/11.

In one specimen the spermathecal ampullae are in ix on the posterior
face of 8/9 but not attached thereto, the spermathecal ducts passing
through an aperture in 8/9 just dorsal to the gut and across viii to the
posterior face of 8/9 down which they pass to the panetes in a perfectly
normal manner.

D. ancisa is closely allied to D. peguana but is distingulshed from
the latter by the segmental and more median location of the male pores
and by the distribution of the genital markings. There is no variation
in the position of the male pores on any of the Sandoway specimens
assigned to D. ancisa, nor is there any variation from the intersegmental
location of the male pores of large numbers of D. peguana collected from
widely separated localities in different parts of the province of Burma.

Drawida bullata, sp. nov.

Henzada, August, K. John, 15 aclitellate and 13 clitellate specimens.
Tantabin, September, K. John, 5 aclitellate and 2 clitellate specimens.
Toungoo, September, K. John, 3 aclitellate and -6 clitellate specimens.
Pyigyaung, September, K. John, 4 aclitellate and 4 clitellate specimens.
Kawkareik, October, K. John, 5 aclitellate and 16 clitellate specimens.

External characteristics,—Length 20-45 mm, (Henzada specimens),
40-60 mm. (other localities). Greatest diameter 1}-2 mm. (Henzada
specimens), 3-4 mm. (other localities). Unpigmented, clitellum reddish.

The prostomium is prolobous.

The setae begin on segment ii and are closely paired, ab and cd are
equal, aa usually slightly less than be.

The clitellum covers x-xiii and on some specimens extendsion to ix
and xiv.
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The spermathecal apertures are tiny, transverse slits or rounded
pores in 7/8 in ¢ or just median to ¢, often with swollen anterior and

posterior margins.
The female pores are minute, transverse slits in 11/12 in b or just
lateral to b.

The male pores are short, transverse slits in bc, nearer to b than to
¢, on porophores which are in'bc. The median margin of the porophore
reaches b on the Henzada specimens but does not reach b on the other
specimens, The porophore is a whitened tumescence of the anterior
margin of xi, conical or anteroposteriorly flattened but pointed and
anteroventrally directed. The posterior margin of the porophore may
or may not be marked off by a short but quite definite transverse furrow.
The transverse furrow may end blindly or may pass at each end into the
intersegmental furrow 10/11 ; the furrow on xi is however never as deep
as the groove within which 10/11 is contained. On the extreme end
of the porophore is a tinv round tubercle or what appears to be a tubercle
but is in reality only a&lightly protuberant, ring-shaped tumescence of
the margin of the male pore. On the Henzada specimens the male pore
is on the median part of the male porophore but on the other specimens
the male pore is about at the centre of the porophore.

The genital markings are whitened, flat but protuberant areas in b¢
just lateral to b, on viil, X, xi, xii and xiii. The markings may extend
across the whole length of the segment or may be only on the posterior
half of the segment. The markings may be continued midvertrally
into contact with each other posteriorly or may be connected by a
whitened strip on the anterior half of the segment (markings on x on the
Henzada specimens).

The nephridiopores of viii and ix are in d.

Internal anatomy.—Septa 5/6-8/9 are thickly muscular ; 9/10 is thin
and displaced posteriorly.

The gizzards are 2-5 in xiii-xviii as shown below.

Segments. I II I
xiii-xiv . . . 6

xiii-xv . . e 2

xiii-xvi . . . . . 5 9 2
xiii-xvii 2
Xiv-XV . . . 13 .o .e
xiv-xvi 7 3
xiv-xvii 4 9
xiv-xviii .o 3
XV-Xvii 2 2
Xv-Xviii 2 .o
xvi-xvii 1

Xvi-xXviii 1

I Henzada, IT Toungoo, Tantabin and Pyigyaung, 11T Kawkareik.

There dre two pairs of vascular commissures in viii. The last pair
of hearts is in ix. There s a band of opaque, whitish or yellowish,
material on each side of the dorsal blood vessel from ix, x or xii postenorly,
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The testis sacs ave oVoidal, spheroidal or kidney shaped with the
concave side facing ventrally, constricted or unconstricted by 9/10,

@. d e
C.
F1a. 3.=Drawida bulluta, sp. nov.

a-¢, Spermathecal atria from three Henzada specimernis. d-e. Spermathecal attia of two

specimens from Tantabin. All X ca. 22.
in both ix and x or only it x. The vas deferens is short, almost straight,
bent into a few short zigzag ldops on the posteriot face of 9/10. The
prostates are short, erect, club-shaped or bent, the prostate is widest
entally narrowing towards the parietes, the portion nearest the parietes
in the Henzada specimens very slender and withotuit surface granulations.
The central body narrows gradually towards the parietes. The vas
deferens passes into the prostate near the ental end.

Segment xi is reduced to a closed ovarian chamber of the inverted
U type. The ovisaes exteird through xii or xii and xiil; rarely into xiv.
The spermathecal atrium is finger-shaped, and widened slightly at the
parietes in vii. The widened portion is more noticeable in the Henzada
specimens, the atrium in that portion with a bulbous appearance. The
atrial lumen is narrow. The atria of the Henzada specimens are shorter
than those from other localities.

Remarks.—D. bullata is allied to D. rulgaris from which it is distin-
guished by the position of the male pores on the anterior margin of xi.

Drawida burchardi Mich.

1929. Drawida nepalensis, Stephenson, Rec. Ind. Mus. XXXI, p. 229.
1930. Drawida nepalensis, Gates, Rec. Ind. Mus. XXXII, p. 290.
1931, Drawida nepalensis, Gates, Rec. Ind, Mus. XXXIII, p. 348.

Mt. Harriet, Andaman Islands, February, C. Amirthalingdm, 12 aclitel-
late specimens.

Mt. Harriet, July, C. Amirthalingam, 7 aclitellate and 1 -clitellate
specimens.

Mt. Harriet, September, (. Amirthalingam, 3 aclitellate and 2 clitellate
specimens.

Kalewa, August, 10 clitellate specimens.

“ Dry, grassy mound, Mong Mong Valley, ca. 4,000 feet,” H. Young,

Avugust, 5 clitellate specimens.

Sandoway, September, F. FE. Brace, 2 clitellate and 2 aclitellate
specimens.

Namkham, September, G. S. Seagrave, 9 partially clitellate or clitellate
specimens.

“ Banyan Grove,” Homang Village; Mong Yai Stdate, October, H.
Young, 8 clitellate and 3 aclitellate specimens.

Akyab, September, Bruce Taw, 5 clitellate specimens,
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Baternal characteristics.—The nephridiopores of viii are usually dis-
placed dorsal to d.
Setal interval aa is less than be.

The spermathecal pores are small, transverse slits in 7/8 just median
to c.

The female pores are minute, round apertures or transverse slits on
the anterior margin of xii or in 11/12 in line with & or very slightly
lateral to b.

The male pores are on protuberant porophores and are in be a trifle
nearer to b than to c.

The male porophores are in be, usually slightly nsarer to b than to ¢;
the median margin of the porophore does not however reach to b on any
of the specimens. The porophore is a ventrally directed, more or less
cone-like but usually slightly flattened anteroposteriorly, whitish body,
apparently between segments x and xi. It has not been possible to deter-
mine defipitely whether the porophore is derived from segment x, xi
or from both but the immature specimens appear to indicate that the
porophore is derived from both x and xi with the male pore in line with
the Intersegmental furrow 10/11. On the ventral face of the porophore
of clitellate specimens there are two distinct markings—towards the
median margin, the rather readily visible male pore ; towards the lateral
margin a small, round, greyish concavity at the centre of which is a very
minute pore. Within the porophore and dorsal to the genital marking
or greyish concavity there is a small, hard, spheroidal gland. The gland
i8 solid (¢.e., with no lumen) and with a greyish translucent appearance
that makes the gland rather conspicuous against the whitish tissues
surrounding it. The prostatic duct passes through the porophore median
to the gland.

The margins of x and xi immediately anterior and posterior to the
male porophores are whitened and in some specimens protuberant as
lip-like structures around the base (dorsal portion) of the porophores.

A small, whitened patch of epidermis extends in a diagonal direction
from the male porophore towards setae ab of x or of xi.

All except four of the specimens have a pair of postsetal spermathecal
markings on segment vii, one marking just anterior to each spermathecal
pore. Bach of these markings indicates the presence of a small, spheroid-
al, parietal gland which extends through the body wall into the coelom.

Each of the clitellate specimens from the Andaman Islands and eight
of the Kalewa worms have a genital marking on segment ix. This
marking is transversely oval, in aa, extending laterally on each side nearly
to a and located on the middle secondary annulus of the segment,
although secondary annuli are not visible on many ot the specimens. The
marking is merely a greying or whitening of the epidermis ; not delimited
by a special groove or furrow ; no special gland in the parietes dorsal to
the marking. Three of the Mong Mong specimehs and 5 of the Homang
specimens have somewhat similar markings on ix but paired, the markings
presetal, the centre of the marking about in a. Five of the Namkham
specimens have a pair of transversely elongated presetal markings on
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viil ; each marking extending from about mid be to ¢, d, or slightly dorsal
to d, but not reaching anteriorly to 7/8.

Internal anatomy.—The parietal attachments, at least dorsally, of
septa 10/11-17/18, 18/19 or 19/20 are posterior to the intersegmental
furrows.

In 14 specimens the gizzards are in successive segments as follows :—
xii-xv, b specimens ; xiii-xvi, 7 specimens, xv-xvii, 1 specimen ; xvi-xviii,
1 specimen. In all other worms the gizzards are not all in successive
segments but are located as shown below.

Segments. Specimens.
xii, xiii, xiv, xviii
xii, xiii, Xvi, xvii . . .
xiii, Xiv, xv, xviii . . o .
xiii, xiv, xvi, Xviii
xiii, xiv, xvi, xvii
xiii, xiv, xXvii .

xiii, Xv, Xvi . . .
Xiii, xv, xvii, xix . . .
xiv, Xv, xviii .

xiv, Xvi, Xviii . . . . .
xiv, xvii, xix

XV, Xvi, Xviii . . . . .
XV, Xvil, Xviii . . .

XV, Xvii, Xix . . . . .
xvi, xvii, xviii, xx . . . . .
xvi, Xviii, xx

. . [ . . . ° .
L]

L ]
® o o @
b bt DD b DD e b e et et DD e bt b e

There are two pairs of vascular commissures in viii.

The testis sac is kidney-shaped with the concavity directed ventrally,
about half of the sac in ix and half in x. The vas deferens iz twisted
into a conspicuous mass of loops in x, the size of which may equal or
even exceed the size of the testis sac.. No loops of the vas deferens have
been seen in ix. Kctally the vas passes into the ental end of the
prostate.

a.

F16. 4.—Drawida burchanrds Mich.
a-b. Prostate central bodies after removal of granular investment, from two specimens,
X ca. 27.

The prostate is anteroposteriorly flattened and bent into an 8, J, U
or other shapes or may be bent without being flattened, The layer of
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granular material extends clear to the parietes (¢.e., there is no coelomic
gtalk). Removal of the granular layer discloses a central body increasing
gradually in diameter passing entally-—increasing more gradually than
in D. absctsa for instance—and without marked special enlargement
at the entalmost, end portion. The prostate varies from 3-4 mm. in
length.

Segment xi is reduced to an ovarian chamber in the form of a
U inverted over the oesophagus from which the ovisacs extend into xiii,
xiv or xv. The testis sacs may, one or rarely both, extend underneath
the ovarian chamber, through the oesophageal annulus into xii or xii
and xiii.

The spermathecal ampulla is large and ovoidal and always contains
a transparent mass, either reddish or uncoloured. The spermathecal
atrium is elongately pear-shaped and erect in the coelom of segment
vii. The ental half or more of the atrium may be annulated and the
ental end may be invaginated slightly.

Maximum length of worms 85 mm. Greatest diameter varies up to
5 mm,

Remarks.—The body wall may be weak at the region of the interseg-
mental furrows in the mid-dorsal line, the weak spots with more or less
of an appearance of dorsal poies. Careful examination of a number of
specimens on which the weak spots were most evident failed to reveal
the presence of any real pore-like apertures through all the layers of the
parietes.

A single specimen from the Indian Museum labelled “ W 1224/1
Drawida burchardi, Mich. Mt. Harriet, Andamans. Dr. Annandale,”
has been examined. The worm is a juvenile specimen without trace of
clitellar glandularity and does not differ in any significant point from
small, aclitellate specimens collected at Mt. Harriet by Dr. Amirthalin-
gam. Re-examination of Burmese specimens in the Indian Museum and
the Judson College collection assigned by Stephenson and Gates to
D. nepalensis shows the latter to be conspecific with D. burchardi. Some
of the differences between the description given above and that given
by Michaelsen (1909, p. 149) are due to the fact that Michaelsen had
only juvenile specimens.

Drawida caerulea Gates.
1926. Drawida caerulea, Gates, Rec. Ind. Mus. XXVIII, p. 143,

Var. typica Gates.

Toungoo, September, K. John, 1 specimen.

Pyinmana, September, XK. John, 1 specimen.

Kyauk-kyone, Scptember, K. John, 1 aclitellate specimen.

Sagaing, September, K. John, 6 aclitellate specimens.

Tonbo, September, K. John, 4 aclitellate specimens.

Kyaukpadaung, September, K. John, 1 clitellate specimen.

Mandalay, Septemter, K. John, 100 aclitellate and partially clitellate

specimens.
External characteristics.—The nephridiopores of segments vii, ix, x,

xi and xiii are usually in line with or about in line with d. The nephn-
diopores of viii and xii are displaced dorsal to d, quite noticeably. The

B
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nephridiopores of vi and the more anterior segments are also dorsal to
d but not so noticeably as on viii and xii. Though this arrangement
appears to be rather characteristic of the species individual specimens
may vary therefrom. Thus one nephridiopore of xii may be in line
with rather than dorsal to d, and one or both of the nephridiopores of
xili may be displaced dorsal to d.

Setal interval aa is slightly less than be.
The clitellar colouration is dark reddish.

The apparent spermathecal pores are rather wide transverse slits
with tumescent and often lobulated margins in 7/8 in the region of cd,
opening into a slight parietal excavation. Within the excavation is a
rounded, softish tubercle with a smooth, glistening surface. On the
ventral face of this tubercle is a round or more or less slit-like aperture, the
real spermathecal pore. This development of the ectal end of the sperma-
thecal apparatus is readily recognizable on immature specimens as small
as 25 mm., in length with a diameter of 21-3 mm.

The male porophores have been described and figured in a previous
paper (Gates, 1930, p. 279). The dorsalmost portion of the porophore—
the ovoidal basal body—extends anteroposteriorly across some or all
of the posterior two thirds of xi, and along the transverse axis, from b
to lateral to mid b¢c. The epidermis can be scraped oft with a little care
from the porophore, more readily from the basal portion than from the
ventral portion. The tissue of the basal body is softish, but removal
of the thin epidermis from the ventral portion of the porophore discloses
a firm, nearly spheroidal body. This has a tough, muscular wall and a
lumen which is lined with a rather thick layer of soft, whitish tissue.
The spheroidal body is regarded as the equivalent of the central body
of the prostate in other species, as for instance in D. fucosa.

In worms from the southern part of Burma the porophore is always
in a condition previously referred to as ‘‘ everted ’ Usually the pore-
phore is conspicuously protuberant and ventrally directed. Rarely
the porophores are folded over on the median side towards the midven-
tral line and are in a midventral depression. The ‘‘ retracted  con-
dition has never been found in the Lower Burma worms.

Specimens from Upper Burma may or may not have the porophore
fully everted as in the Lower Burma forms. In the fully retracted condi-
tion the ventral portion of the porophore is not visible externally and
the ovoidal basal body is not conspicuously protuberant. On the basal
body and about in line with 10/11 there is a transversely slit-like
depression within which there are visible two narrow, transverse whitish
folds or ridges. Removal of the epidermis discloses a spheroidal body
as in the worms with everted porophores but here within the softish
tissue of the basal body.

In the completely everted condition there is a slight protuberance
from the ventral portion of the porophore, on which the male pore is
located. In the fully retracted condition this protuberance is retracted
into the central spheroidal body in such a way as to produce the two
folds or ridges.
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The male pore is a tiny, transveise or longitudinal slit in be, nearer
to b than to c.

The female pore is a minute, transverse slit on the anteriormost margin
of xii or in 11/12, in line with or just Jateral to b.

There are no genital markings.

The length varies from 50-80 mm., the maximum diameter from
3-4 mm. The dérsum is bluish,

Internal anatomy.—There is a lateral strip of soft, yellowish
or brownish material on each side of the dorsal blood vessel from segment
ix or x posteriorly. Paired enterosegmental organs are present from the
first postgizzard segment posteriorly. In a worm 67 mm. long these
organs extend as far back as a segment 13 mm. from the tail end.

The subneural blood vessel is almost, if not quite, imperceptible
posterior to segmen. xii but widens in the region of xx-xvii. At about
segment xiil the subneural passes out from underneath the nerve cord,
to the right or to the left side, and is continued anteriorly on the pariet-
es parallel to the ventral blood vessel as a ventro-lateral trunk. There
are, of course, two ventro-lateral vessels but one of these vessels in each
worm cannot be traced posteriorly into the subneural trunk and appears
to break up into a number of small vessels on the anterior face of 10/11.
In x and ix there are paired commissures conpecting the dorsal blood
vessel with the ventro-lateral trunks. These commissures are on the
posterior faces of 9/10 and 8/9 but dorsally pass through the septa and
into the dorsal trunk with the hearts ¢f ix and viii. Paired, short,
transverse commissures connect the ventral and ventro-lateral vessels
in segments viii, vii and v. The hearts of ix-vi connect the dorsal and
ventral trunks. There is only one pair of commissures in viii.

The gizzards are 2-4 in segments xiii-xviii as shown below.

Segments. Specimens.
Xxiil-xiv . . . . . . . 2
xiii-xv . . . . . . . . . 11
xiv-xv . . . . . . . . 19
xiv-xvi . . . . . . . 26
xiv-xvii . . . . . . ' . . 2
xv-xvi . . . . . o o . . . 23
xv-xviii . . . . . . . . . . 3
xvi-xvii . . . . . 6
xvi-xviii . . . . . . . 1
xvii-xviii 2

The testis sacs may extend equally into ix and x or may be entirely
in x. In nearly every specimen, one testis sac passes through the perioe-
sophageal annulus under the ovarian chamber into xii or xii and xiii.
The testis sac is probably not actually in xii for in favourakle specimens
the sac can be pulled back again into x leaving a membranous pocket
jn xii within which. the sac had been contained.

H2
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The vas deferens is elongate, the loops rather long and loose. The
entalmost portion of the vas is within 9/10 but part may pcotrude into
ix. The whole mass of loops is very much smaller than the testis sac.

In the Lower Burma specimens there is no prostate in the coelom.
After cutting the diagonal muscle fibres there is visible in the parietes
& longitudinally oval area of slightly darker appearance than the
surrounding tissues into the centre of which the vas deferens passes.
The oval area is the dorsal face of the basal body or portion of the male
porophore. Glands such as form the granular layer of the prostate in
other species have not been found. In the Upper Burma specimens
with retracted male porophores there is a more or less hemispherical,
hard projection into the coelom. This projection has a smooth, glisten-
ing, pinkish surface without any indication of the presence of the granular
layer glands. The vas passes into the anterior face of this body.

In the larger specimens, both clitellate and aclitellate, the sperma-
thecal ampullae are large and ovoidal and filled .with whitish material.
The spermathecal duct is much thicker throughout relative to the size
of the worm than in many other species but is short with only a very
few short loops on the posterior face or 7/8. The portion of the atrium
that is visible in vii in the dissected specimens has the appearance of a
tiny cone at the base of 7/8. The spermathecal duct passes into the
ental point of the cone kut may be bent ventrally and covered over with
tissue so that it at first appears to pass into the median or posterior face
of the cone. Within the parietes is a much larger, almost spheroidal
portion of the atrium which is covered over by muscular fibres. The
parietal portion of the atrium is soft.

Segment xi is reduced to a characteristic, inverted U-shaped ovarian
chamber. The ovisacs may extend posteriorly as far as inte xviii or
Xix,

Remarks.—One worm has an extra spermatheca in ix on the right
side and an extra spermathecal pore in 8/9 in ¢. The ampulla and
atrium of this spermatheca are smaller than those of the anterior sperma-~
thecae.

Just anterior to 5/6 on each side of the pharyngeal bulb are 3 or 4
postero-laterally directed, flattened flaps or appendices.

In the coelom behind the gizzard region of the Mandalay worms there
are numbers of rather curious parasites. Kach parasite is perfectly
spheroidal and about 1 mm. in diameter. The wall of the sphere is thin
but tough and perfectly transparent and distended by a clear watery
fluid. In this fluiid in many of the parasites there are two, whitish,
spindle-shaped bodies. The spindles float freely in the fluid and change
their position when the parasite is rolled around. No nuclei were found
in the spindles which appear to consist merely of masses of closely com-
pacted, fine granules. TIn a few of the parasites the spindles are replaced
by a single, circular disc cf granules just underneath the membrane.
The number of these parasites per host varies from one to seventeen.

In another worm there are hundreds of ovoidal parasites in the coelom
behind the gizzard region. Each parasite is ca. -20--25 mm. in length,
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opaque, filled with granules of about the same size and appearance as in
the spheroidal parasites.

var. rasilis, var. nov.

In a previous paper (Gates 1930, p. 281) it was pointed out that about
one fourth of the specimens from Upper Burma referred to D. caerulea
were distinguished from all other specimens of the species by the length
of the vas defecens and the size of the spermathecal atrium. Worms
with the large atria were regarded as fully mature, those with smaller
atria as only partially mature though both groups were clitellate.

Examination of extensive series of specimens in various stages of
development (of the reproductive organs) has failed completely to pro-
duce any evidence in support of this view. In these series the spermathe-
cal atria have a definite appearance long before the appearance of the
clitellar glandularity. The Upper Burma worms with large spermathecal
atria and the very long vasi deferentia must therefore be regarded as
taxonomically distinct from the forms with a much shorter vas deferens
and a tiny, mainly parietal spermathecal atrium. Unfortunately only
one, already partially dissected, not fully mature specimen is at present
available for study, so that it is not now possible to attempt a thorough
study of the new form. As the differences which have already been
pointed out do not appear at present to be very significant the Upper
Burma forms are regarded only as a distinct variety.

External characteristics.—The nephridiopores of viii are displaced
dorsal to d.

The ectal end of the spermathecal apparatus is similar to that of
the variety typica but the papilla in the parietal excavation is here
much longer, longitudinally oval in outline, and the real spermathecal
pore is a narrow, longitudinal slit. The tubercle or papilla is much
firmer here than in fypica.

The male porophore has not been found in an everted condition.
The appearance of the retracted porophore, externally, is similas to that
in the retracted condition of the variety typica but hece the transver-
sely slit-like depression across the basal body is much deeper and the
two ridges are lacking or only one is indicated.

Internal anatomy.—The testis sac may extend equally into ix and x
or only into x, in the latter case the testis sacspushes through the perioe-
sophageal annulus under the ovarian chamber into xii. The vas deferens
is very long and compacted into a mass of loops that may be as large as
the testis sac _or even larger. Segment ix is occupied by a portion of
the vas, some of the loops of which are in contact anteriorly with 8/9.
The prostate or what appears to be the prostate is a large hemispherical
to dome-shaped, ovoidal protuberance into the coelom. The surfaceis
smooth without trace of the granular investment of cther species of
Drawida. The vas deferens passes into dorsal face of this body at the
centre or sliglitly anterior to the centre. The coelomic layer (muscular %)
of the prostate is thin and rather easily scraped off disclosing a firm,
reddish, spheroidal body like the central body of typica. This body
can be easily pulled out from parietes and when so removed there is
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visible on its ventral face a transverse slit, the margins of which are
smooth and shining. This slit probably indicates that the ventral end
of the porophore bearing the real male pore has been drawn in or retracted.
The spheroidal body and the lumen are both larger than in typica.

The spermathecal atrium is large, conical or of an ovoidal or elon-
gately dome-shape, extending antero-posteriorly from 7/8 to 8/9, erect
in vii and nearly reaching to the dorsal parietes. The spermathecal
duct passes into the median face of the atiium towards the posterior
and the ventral margins. The papilla or tubercle in the parietal (sper-
mathecal) excavation is the ventral face of the atrium.

Drawida constricta Gates.

1929. Drawida constricta, Gates, Proc. U. 8. Nat. Mus. LXXV (10), p. 8.
1930. Drawida constricta, Gates, (in part) Rec. Ind. Mus. XXXII, p. 282.

Mandalay, September, K. John, 26 aclitellate and partially clitellate
specimens.

Thayetmyo, September, K. John, 28 aclitellate specimens.

Tn addition to the above the following material has beon re-examined :—
type-specimen from Mandalay, 22 partially clitellate specimens from
Pakokku, 1 clitellate specimen from Kalewa.

The nephridiopores of segment viii are not, usually, displaced dorsal
to d.

Setal interval aa is less than bc.

The spermathecal pores are small, transverse slits slightly median
or very slightly median to ¢, in 7/8 or on the posterior margin of vii.
The margin of the pore may be conspicuously protuberant as a smooth,
ring-like lip or the lip may be lobulated.

The male pores sre on the ventral faces of porophores and are in
be nearer to b than to ¢ and in line with 10/11.

The male porophores are whitish, ventrally directed, somewhat
conical protuberances extending across the posterior portion of x and
the anterior portion of xi. On the Thayetmyo specimens intersegmental
furrow 10/11 can be clearly seen ending against the base of the pero-
phore, or on the smallest speoimens continued very slightly on to the
base of the porophore on each side—the porophore is apparently a de-
velopment from the contiguous margins of both x and xi, the male
pore at the site of 10/11. The anterior and posterior margins of the
porophore are marked off by short, transverse furrows, one just in
front of the porophore on x and one just behind the porophore on xi.
On some of the partially clitellate as well as some of the clitellate
specimens the anterior furrows have apparently been extended into
10/11 at one or both ends so that the porophore has the appearance of a
forward protuberance from the anterior margin of xi.

There are paired genital markings on x and xi except on two aclitel-
late specimens from Thayetmyo and two specimens from Pakokku.
Each of the latter has a single transverse marking on xi, equivalent to
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a fusion of a pair of markings at the midventral line. In addition to
those just mentioned genital markings are present as follows :—

1. Ap unpaired, transverse marking on xii on 38 specimens; 10 from Mandalay
8 from Pakokku, 20 from Thayetmyo.

2. Paired markings on xii on 8 specimens ; 4 from Pakokku, 2 from Mandalay,
2 from Thayetmyo.

3. An unpaired, transverse marking on ix on 9 specimens; 1 from Mandalay, 5
from Pakokku, 3 from Thayetmyo.

4. Paired markings on vii and viii, 1 specimen from Maundalay.
6. Paired markings on vii only, 10 specimens from Mandalay.

Each of the paired markings on x and xi is in bc, reaching mesially
to b or sometimes slightly median to b, and laterally to mid b¢c about
as far as the male porophores or further—sometimes nearly to c. These
markings are transversely oval, round or variously shaped, white patches
or sometimes with a glistening greyish appearance but-always without
clitellar colouration. The area gnay be definitely marked off by a
circumferential groove and be slightly protuberant, or no groove or
furrow may be visible. The marking may be depressed in a concave
fashion. Occasionally the depression, but not the marking is continued
mesially so that there is a single transverse depsession extending across
the midventral line. Anteroposteriorly the markings extend across
the two posterior secondary annuli of a segment. The markings on x
do not extend median to . On three Pakokku specimens the markings
of xi extend median to @, just median to a on each side on one, slightly
further towards the midventral line on each side on another, almost
reaching the midventral line on a third. The paired markings on xii
are like those of x and xi. A single transverse marking of xii extends
to mid bc on each side and anteroposteriorly across the posterior two
secondary annuli of the segment, including on its anterior margin the
setae ab of each side. The single transverse marking of ix is similarly
located. The markings on vii and viii are not as smooth as the posterior
markings and appear to be slightly more protuberant. ach marking
extends across the posterior two secondary annuli of the segment and
from b to c or rarely slightly median to b.

Internal anatomy.—Septa 5/6-8/9 are thickly muscular. The gizzards
are 2-3, in segments xiv-xviii as shown below.

Segments. I 1l 111 1v
Xiv-xv . . . . . 2 .
Xiv-xvi . b 1

xv-xvi . 16 1 10 3
xv-xvii . . . . 8 2
xvi-xvii e e e .. 6 20
xvi-xviii . . . . o e 1
xvii-xviii . . . . e e . . 2

-1 Pakokku, IT Kalewa, 111 Mandalay, IV Thayetmyo.

One specimen has two gizzards, in segments xv and xvii. Kight
specimens with three gizzards in the list above have the anteriormost
or posteriormost gizzarl much smaller than the other two, but still
moniliform.
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There is brownish material along the sides of the dorsal blood vessel
from ix or x posteriorly. There is only one pair of commissures in
segment viii but on the posterior face of 8/9 there is a pair of commis-
sures passing from the dorsal to the ventrolateral trunks and correspond-
ing to the median pair of commissures in viii of other species. There
is a pair of commissures on the posterios face of 9/10 connecting the
dorsal and the ventrolateral trunks.

The vas deferens is rather slender and short, twisted into a
small mass of loose loops, part of the loops anterior to 9/10 and part
posterior to 9/10. The prostates are short but project definitely into
the coelom ; mound-shaped, somewhat conical, almost always, if not
always, slightly wider than long, very rarely flattened and plate- or
disc-like. The granular investment may be removed easily disclosing
a firm central body bent over towards the nerve cord as a rule. Into
the ental end of this body the vas deferens passes. The vas passes into
the prostate of some specimens at the centre of the dorsal face but in
other specimens passes into the granular layer mesially or at an antero-
median point. The central body is more or less club-shaped, narrowing
gradually as it passes into the parietes.

The spermathecal duct is very slightly thickened in the parietes,
the 'thickened portion of the duct in the shape of a minute cone, the
point of which may reach up from the parietes in the tissues of septum
7/8. The spermathecal ampullae of the Thayetmyo specimens are filled
with a whitish material.

_ Remarks.—The aclitellate specimens from Thayetmyo reach a length
of 95 mm., and a maximum diameter of 4} mm.

The species, as it is now defined, has no coelomic, spermathecal atria
and differs from D. rara in the characteristics of the prostates, the number
of gizzards, the appearance of the male porophores and possibly also
in size and certain characteristics of the genital markings.

The Thayetmyo specimeuns in spite of their size are not fully sexual,

the identification—in the absence of clitellate specimens from that
region—is not regarded as positive.

Drawida flexa Gates.

1929. Drawida fleva, Gates, Proc. U. S. Nat. Mus. LXXV (10), p. 10.

Kamaungthwe River, August, W. D. Sutton, 2 aclitellate specimens.

Kawkareik, October, K. John, 19 aclitellate and 26 clitellate spesi-
mens.

Ye, Ootober, K. John, 1 aclitellate and 8 olitellate specimens.

Ewternal characteristics.—The nephridiopores of viii are displaced
dorsally, usually, quite noticeably, rarely not quite so markedly. The
nephridiopores of ix may be in line with ¢, d, in cd or slightly dorsal to d.

Setal interval aa is less than be.

The cliteilar colouration is lacking on a midventral region of variable
extent.
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The spermathecal pores are minute, transverse slits in 7/8 in line with
or very slightly median to ¢, the margin of vii just anterior to each pore
tumescent with deep longitudinal creases.

The female pores are minute, transverse slits on the anterior margin
of xii or in 11/12, in b or very slightly lateral to b.

The male pore in bec nearer to b than to ¢ is a minute, transverse
glit on a special porophore dise.

The male porophores of aclitellate specimens are whitened, circular,
flattish, very slightly protuberant areas in bc with the median margin
in line b, extending anteroposteriorly across the posteriormost one sixth
of x and the anteriormost one sixth of xi. The male pore which is readily
visible at the bottom of a small depression at the centre of the disc
8 in line with 10/11 though 10/11 is not continued across the disc. On
the clitellate specimens the male porophore may be circular or elongated
slightly in a transverse direction apd may extend posteriorly on to the
middle secondary annulus of xi. A very slight crease runs across the
porophore in line with 10/11. The disc may be nearly flat, slightly
depressed at the centre or the epidermis around the male pore may be
slightly protuberant with an anterior and a posterior lip which must
be separated before the male pore is visible as in the type-specimen.
No gland has been found within the male pore disc as in the male poro-
phores of D. longatria and D. tumida.

The genital markings are circular, transversely oval or elongately
oval with wide whitish rims and a central, round, greyish spot as in D.
longatria or the boundaries of the markings may be very faintly demar-
cated, or the rim may be scarcely if at all recognizabie while the central
grey spot can be recognized only with difficulty. The markings indicate
thickenings of the body wall, but the thickened portions though some-
what like the parietal glands of D. longatria do not protrude into the
coelom, The longitudinal musculature must be removed in dissected
specimens before the glands become visible. After removal of the
longitudinal musculature the glands can be pulled out of the body wall
leaving an aperture through the parietes with a smooth margin and the
cuticle intact. The Jocations of the genital markings are as previously
indicated except that in a few of the recent specimens a marking may
extend across more than one secondary annulus.

The length varies up to 112 mm., the diameter up to 3} mm., un-
pigmented.

Internal anatomy.—The longitudinal muscles are easily stripped off
from the body wall in segments x and xi, the diagonal muscles are
much more delicate in this region than in D. tumide and D. longatria.

The gizzards are in segments xvi-xxiv as shown below.

Segments. Specimens.
xXvi-xx . . . . . . . 1
xvii-xix © ., . . . . . 2
Xvii-xx . . . . . . . 4
xvii-xxi ° . . . » . . . . . 5
xviii-xxi . . . . . ® ® ® ] ° 10
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Segments Specimens.
xviii-xxii . . . . . . . . . 2
xix-xxi . . . . . . . . . 2
xix-xxii . . . . . . . . . . 6
XX-XXii . . . . . . . . . 1
xx-Xxiii . . . . . . 4
XX-XXiV ' 1
xxi-xxiii 1
Xxi-xxiv 1

There are two pairs of vascular commissures in viii but the median
commissures are usually much smaller than the more lateral commis-
sures (s.6., those between the dorsal and ventral trunks).

The testis sacs are medium-sized to large, deeply constricted as a
rule by 9/10, the part in x usually 2-3 times the size of the part on ix,
extending from 8/9 to the ovarian chamber which may be pushed back
dorsally by the testis sacs. The vas deferens is short, a few short loops
in a vertical mass within septum 9/10, with several of the loops pro-
jecting into ix, and a few loose loops in x underneath the testis sac. The
vas passes into the ental end of the prostate or very slightly below the

Fia. 6.—Drawida flexa Gates.

Prostate contral bodies after removal of granular investment, of two specimens, a-b. Xcd
35. x=granular investment.

ental end. The prostate has a finely granular surface and is bent into &
crescentic, J, U, or S-shape. The granular layer varies in thickness on
different parts of the prostate, the variation in thickness of this layer
sometimes afiecting quite considerably the appearance of the prostate
but removal of the granular layer discloses a central body that is of about
the same diameter throughout, only very slightly, if at all, widened
entally.

The spermathecal ampullae (clitellate specimens) are relatively
very large, filling all of segment viii except the ventralmost portion.
The ampuilae are filled with an iridescent whitish material. The sper-
mathecal atria are short and small; slightly wider at the ental end than
ab the ectal.end ; with a thin, transparent wall ; erect or bent at right
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angles or crushed into a small mass at the base of 7/8. The atria are
usnally empty but in several clitellate specimens there is a pasty whitish
material in the atrial lumen.

Remarks.—In a previous paper (Gates, 1931, p. 338) the statement
was made that the male pores in this species are not located on poro-
phores. In that paper the term porophore was restricted to apply to
especially protuberant structures as on D. l. typica, deminuta, etc. In
the present paper the term porophore has been used to refer to any
special area on which the male pore may be located whether protuberant
or not. If the porophore gland of D. tumida were lost, the male poro-
phore of that species would probably be much like that of D. flexa. The
parietal glands of D. flexa are like the parietal glands of D. longatria
in a juvenile stage.

Drawida fucosa, sp. nov.

1930. Drawida constricta, Gate@(in part), Rec. Ind. Mus. XXXII, p. 282,
fig. 4.

Prome, September, K. John, 5 aclitellate, 7 partially clitellate and 2
fully clitellate specimens.

The following material has been re-examined :—8 clitellato specimens
from Kalewa, August.

Eaxternal characteristics.—The Kalewa specimens reach a length of
170 mm., the Prome specimens, 130 mm. The greatest diameter of the
Kalewa specnnens is 6 mm., of the Prome specimens, 7 mm, Un-
pigmented.

The nephridiopores are on the anterior margins of the segments and
about in line d.

The prostomium is prolobous.

The setae begin on ii, ab and cd are closely paired, the setal intervals
vary somewhat, but behind the clitellum aa is usually slightly less than
be.

The clitellum when most fully developed extends on to the posterior
portion of ix and the anterior portion of xiv. The clitellar colouration
is dark red.

The spermathecal apertures are small, transverse slits slightly median
to ¢ on the posterior margin of vii. The parietes around each pore is
slightly swollen and protuberant, the protuberance forming a smooth
ring around the pore or wrinkled.

The female _pores are minute, transverse slits in 11/12 or on the ante-
riormost margin of xii, about in b.

The male porophores are ventrally directed, anteroposteriorly flattened
flaps in bc, the median margin just lateral to b. Dorsally the porophore
is flattened out slightly, the basal portion of the porophore extending
across the whole of the anteriormost secondary annulus of xi. On the
Kalewa specimens the basal portion is more flattened out so that the
porophore is sliglitly less protuberant but is extended anteriorly over
10/ 11 from which it can however be easily pushed back. The porophore
is softish, whitened and sharply marked off by a circumferential furrow
at the base.
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The genital markings are as described below.
Kalewa specimens :—

1. One pair of transversely elongated, postsetal markings on the posteriormost
secondary annulus of x. Each of these markings is white, smooth and glistening;
slightly protuberant ; extending laterally as far as the male porophores extend and
mesially 10 a or to slightly median to a. The lateral end is usually bluntly rounded,
the median end more pointed. These markings are present on 8 specimens.

2. A pair of similar but smaller postsetal areas on xi, 5 specimens.

3. A transversely elongated area on xi, reaching laterally into bc as far as do the
male porophores, and anteroposteriorly covering the last two secondary annuli of xi.
Each of the last two secondary annuli is wider than the anteriorn:ost secondary annulus.
Setae ab are on the anterior margin of this marking which is usually slightly protuberant
2 specimens.

4. A transversely elongated area on xii, of the same size, appearance and location
as that of xi. 2 specimens.

5. A transversely elongated area on ix, of the same size, appearance and location as
that of xi. 1 specimen.
Prome specimens :—

1. A pair of markings on the last two secondary annuli, somewhat similar to those
of the Kalewa specimens, but here elongated in a longitudinal direction and extending
from b nearly to c. Except on one specimen these markings are depressed in a regularly
concave fashion. 14 specimens.

2. Paired postsetal genital markings on xi, each slightly depressed, usually elongated
in a transverss direction, reaching laterally nearly as far as do the male porophores,
mesially to a or slightly mecian to a and anteriorly to include ab or on fully clitellate
specimens to 10/11 just median to the male porophore.

The genital markings are areas of slight thickening of the epidermis

only.

Internal anatomy.—Septa 5/6-8/9 are thickly muscular, 9/10 is thin
and displaced posteriorly.

The gizzards are in xv-xvii in the Kalewa specimens; in xv-xwii
(B), xv-xvi (2), xvi-xvii (4) and xvii-xviii (1) in the Prome specimens.

The last pair of hearts is in ix. There are 2 pairs of vascular commis-
sures in viii. In the Prome specimens there are small masses of a trans-
lucent material on the dorsal surface of the intestine one of each side of
the dorsal blood vessel for about 8 segments following the last gizzard
segment. In Kalewa and Prome specimens there is a strip of opaque,
yellowish material along each side of the dorsal blood vessel, from about
segment xii posteriorly.

The testis sacs are kidney-shaped and are in both ix and x, the portion
in ix slightly smaller than the portion in x in the Kalewa specimens,
of the same size in the Prome specimens. The testis sac is slightly
constricted dorsally by 9/10 in the Kalewa specimens, usually uncon-
stricted in the Prome specimens. The concave face of the sac is directed
ventrally. The vas deferens is rather short, twisted, in the Kalewa
specimens, into a very few rather closely compacted coils on the posterior
face of 9/10 just under the testis sac. The vas deferens in the Prome
gpecimens is twisted into a number of rather loose coils on the posterior
face of 9/10 forming a mass about one fourth the size of the testis sac.
Ental to the mass of coils or loops the vas is slenderer and either in 9/10
entirely or with a very few short loops projecting into ix. The prostate
is rather short, sessile, more or less conical, often anteroposteriorly
flattened, usually bent towards the nerve cord, narrowed only in the
parietes. The vas deferens passes into the morphological ental end of
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the prostate which faces mesially. The granular layer may be easily
scraped off to display the pinkish, central body which is of about the
same diameter throughout.

~

Fi¢. 6.—Drawida fucosa, sp. nov.
Prostate central body after removal of granular investment, X ca. 40.

The ovarian chamber is U-shaped and inverted over the oesophagus.
~ The spermathecal ampullae are filled with whitish material even in
the aclitellate specimens. The spermathecal duct is twisted into a
number of loose loops just ventral to the ampulla and then passes ven-
trally straight to the parietes in septum 7/8 just underneath a rather
delicate coelomic layer. The duct is slender and appears to be slightly
narrower ectally than entally. The spermathecal atria of the aclitellate
Prome specimens are erect in vii, 6-10 mm. in length, looped back and
forth in a rather regular zigzag fashion, or compressed into a rounded
mass at the base of 7/8 and covered over by transparent connective tissue.
The wall of the atrium is thin and transparent. The atria in the aclitellate
and clitellate specimens from Prome are empty. The ental portion of
the atria of the Kalewa specimens is widened, the lumen filled and the
atrium distended by a mass of sticky whitish materiai, the zigzagging
of the atrium more or less completely lost. The spermathecal duct
passes into the atrium in the parietes.

Remarks.—Certain worms from Kalewa and Mandalay formerly
(Gates, 1930, p. 282) referred to D. constricta have well developed atria
in segment vii. D. constricta as now defined has no spermathecal atria
in vii. It has therefore been necessary to erect a new species for the
worms with atria.

The atria, except when distended by the presence of sticky whitish
material, are very similar in appearance to the atria of D. longatria
(those forms with short atria). No sticky whitish material has ever
been found in the atria of D. longatria. D. fucose is distinguished from
D. longairia by the characteristics of its genital markings and by the
absence of parietal glands in or near the male porophores.

>
e

Drawida gracilis Gates.
1925. Draxida gracilis, Gates, Ann. Mag. Nat. Hist. (9) XVI, p. 660.

Pegu, August, K. John, 12 aclitellate specimens.
Tharrawaddy, August, K. John, 47 aclitellate specimens,
Pegu Yomas, August, G. R. Anderson, 1 aclitellate specimen.
Sando vay, September, F. R. Bruce, 3 aclitellate specimens.
Thanatpin, September, K. John, 2 aclitellate specimens.
Letpadan, September, K. John, 4 aclitellate specimens.
Prome, September, K. John, 4 aclitellate specimens.

Tiddim, September, J. H. Cope, 1 aclitellate specimen,
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Eaxternal characteristics.—The nephridiopores of viii are not generally
displaced dorsal to d.
Setal interval aa is less than be.

The spermathecal pores are rounded apertures or transverse slits on
7/8 or on the posteriormost margin of vii near to 7/8, in line with or
very slightly median to ¢. On the largest specimens the margin of the
pore is slightly swollen, the tumescence a simple ring or lobulated.

The female pores are minute, transverse slits in 11/12 in line with or
very slightly lateral to b.

The male pore is a very short, transverse slit, in bc but nearer to b
than to ¢ as a rule. The posterior margin of the pore is swollen as a sort
of tiny rounded lobe or teat-like projection which often conceals the
male pore.

The male porophore is a whitened, slightly protuberant epidermal
area with a flat-yentral surface or elevated into a cone-like protuberance,
extending acrosk the posterior half of the last secondary annulus of x
and the anterior half of the first secondary annulus of xi, the median
margin of the porophore ahout in line b or very slightly lateral to b,
the median margin not reaching to c¢. Intersegmental furrow 10/11
is not continued across the male porophores. No glands have been
found in the male porophores as in the porophores of D. longatria or
D. burchards.

The genital markings are whitened, faintly or scarcely demarcated
thickenings of the epidermis, protuberant externally only and slightly ;
no glands visible in a dissected specimen after removal of the longi-
tudinal musculature. Usually there are two pairs of the genital markings,
one marking, just in front of each male porophore—-on the middle annulus
and the anterior half of the posterior annulus of x, and one marking
just posterior to each male porophore on the middle annulus of xi. There
may be additional markings as previously indicated.

Internal anatomy.—The gizzards are 1-4, in segments xv-xxi as shown
below :—

Segments, Specimens.
XV-XVi . . . o o . . . . . 1
xvi . . . . . . . . . . 1
xvi-xvii . . . . . . . . . 1
xvi-xix 1
xvii-Xviii 51
xvii-xix . . . . . 4
xviii-xix 2
Xix-xxi . . . . . o 1

In one of the cotype specimens there are three gizzards in segments
xvi, Xviil and Xix.

There are two pairs of commissures in viii, the median commissures
often very much smaller than the lateral commissures. There is a streak
of opaque, whitish or yellowish material on each side of the dorsal blood
vessel from ix or x posteriorly.
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The testis sacs are usually kidney-shaped, the concave side directed
ventrally, in ix and x, the portions in the two segments of about equal
size. Rarely the testis sac does not protrude into ix but pushes under-
neath the floor of the ovarian chamber into xii. The vas deferens is
elongate with a mass of loops in ix and another mass of loops in x, the
gsize of these two masses together, small relative to the size of the testis
sac. The vas passes into the dorsal face of the prostate at the centre
or towards the median margin anteriorly.

The prostate is a flattened disc, circular in outline, or shortly cone-
like and slightly protuberant into the coelom. The layer of surface
granulations 1s very thin in the smaller specimens, thicker in the larger
specimens. Removal of the granular layer discloses an erect, cone-
like central body into the pointed ental end of which the vas passes.
The parietal base of the central body is wide.

The spermathecal atrium has a smooth surface and is erect in vil
on the anterior face of 7/8. The atrial wall is thick, the width of the atrial
lumen less than the thickness of the atrial wall. In cleared atria the
wall appears to consist of two layers, an outer thin and transparent
layer and an inner mucl thicker layer which clears more slowly and
less satisfactorily.

Remarks.—The specimen from Tiddim is only 59 mm. in length
and 3 mm. in diameter but appears to be nearly sexual, as the sperma-
thecal ampullae are ovoidal and distended with whitish material, septa
10/11 and 11/12 are widely separated from each other mesially by a mass
of ova. The ovisacs which extend only into xiv or xv are firm and
whitish. In this specimen the posterior ends of both testis sacs are
pointed and project into xii. The spermathecal duct is slightly more
than 5 mm. in length, the atrium slightly more than 1} mm. in length.

The body wall of segments x-xiii of the type and one of the cotype
specimens is slightly pinkish, a characteristic which was overlooked or
not recorded originally. These two specimens may be fully clitellate
or the light colouration may indicate only an early stage of clitellar
development. Aside from the two specimens just mentioned no clitellate
worms of this species have yet been found.

Segment xi is always opened in dissection but is always closed oft
from the oesophagus mesially as in those species which have an inverted,
U-shaped, ovarian chamber.

Drawida hehoensis Steph.
1931. Drawida hehoensis, Gates, Rec. Ind. Mus. XXXI1I, p. 340.

Maymyo, August, K. John, 2 aclitellate specimens.
Kalaw, September, Saya Ah Sou, 1 aclitellate specimen.

In addition to the above, material collected previously from Maymyo,
Taungyi and Yaungwhe has been re-examined.

Eaxternal characteristics.—The nephridiopores of viii and ix are not as
rule displaced dorsal to d.
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Setal distance aa is less than be.

The genital markings are one or two pairs and are whitened areas
on the margins of x and xi immediately anterior to or posterior to the
penis. The markings on x are small and protuberant in a rounded
fashion, the markings on xi are also protuberant but more as triangular
flaps projecting anteriorly over 10/11 from the margin of xi. These
flaps at first glance look very much like male porophores hut lack pores.
The anterior pair of markings are always lacking on the Taungyi and
Yaungwhe specimens but are clearly visible on the specimens from
Kalaw and Maymyo. On several of the Maymyo specimens the markings
on xi are scarcely indicated.

Setae @ and b of segments x and xi may be located at the centres of
tiny whitened areas on which the clitellar colouration is lacking.

The markings represent merely thickenings of the epidermis; no
parietal glands have been found.

The penis is rarely tubular in a strict sense but is slightly flattened
anteroposteriorly and with a broader basal (dorsal) portion. The
penis is usually retracted into an invagination of the parietes at the in-
tersegmental furrow, and in the retracted condition is entirely con-
cealed from view by the flap from the anterior margin of xi or by the
juxtaposition of the margins of the two markings of a side. On several
of the Maymyo specimens the invagination containing the penis has
been partially or completely everted. When partially everted, the
ventral end of the penis protrudes to the exterior from between the
margins of the markings. When fully everted, the penis is seated on
a porophore-like protuberance that is more or less conical and of which
the markings of x and xi now appear to be integral portions. The penis
and male pore are in mid ‘bc perhaps a slight trifle nearer to b than
to c.

Internal anatomy. —The gizzards are in xiii-xviii or xix, the first
gizzard in xiii, Xiv or xv.

There is a band of opaque, yellowish material along each side of the
dorsal blood vessel from ix or x posteriorly. There are masses of brow-
nish or reddish translucent materiai on the dorsal surface of the intestine
for several segments behind the last gizzard segment, one mass on each
side of the dorsal blood vessel in each segment.

The testis sacs may be kidney-shaped with the concave side facing
ventrally or of various other shapes. The testis sac may or may not
be noticeably constricted by 9/10. The testis sac may be mainly in x
or with portions of about equal size in ix and x. At the anterior and
posterior ends of the testis sacs there may be narrowed prolongations
referred to as ““ beaks or tails >’ variously bent. The tails at the posterior
ends of the testls sacs may protrude underneath the ovarian chamber
into xii.

The vas deferens is twisted into a rather compact but very small mass
of loops on the posterior face of 9/10 but one or two or several of the loops
may project slightly into ix. The vas passes into the prostate ventral
to the ental end, usually quite noticeably so. The prostate is rather
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long and erect in the coelom, sometimes bent. The layer of
surface granulations is easily scraped off, especially in aclitellate
specimens revealing a firm columnar
central body. The central body appears to
be widened quite noticeably as it passes into
the body wall, the widening more or less
spheroidal in appearance. In some speci-
mens this widened region projects cons-
picuously into the coelom. This spheroidal
body is probably not a part of the prostate
at all but merely a parietal invagination
into the coelom through the wall of which
the central body of the prostate is continued
into the penis. The layer of granular mate-
rial does not always extend clear to the
parietes or to the spheroidal body and
rather infrequently may be limited to a
F1q. 7.—Drawida hehoensisy: - crown ”’ or tuft of fairly large granula-
Prostate Ste%h-llii‘l(:l- ftor ro. tions at the ental end of the central body
o el o"feg“mri ular investment, ©f the prostate. The granulations on the
% ca.20. x=granularinvest- prostates of the Kalaw specimens are
ment. unusually large and can be pulled or
scraped off from the prostate individually as they are very loosely
attached to each other and to the central body of the prostate.

The spermathecal duct is 6-7 mm. in length and twisted into a few
loose loops on the posterior face of 7/8 just underneath the spermathecal
ampulla. The duct is slightly widened ectally, the widened region
slenderly conical in shape, in septum 7/8, bound to the posterior face of
7/8 or projecting, erect, into viii at the base of 7/8.

Remarks.— There are probably always two pairs of vascular commis-
sures belonging to segment viii but in some of the specimens the median
commissures appear to be unusually small and when empty are difficult
to find. In one specimen the median commissures of viii (the commis-
sures to the ventrolateral trunks) are actually in septa 8/9.

Drawida lacertosa Gates.
1930. Drawida lacertosa, Gates, Rec. Ind. Mus. XXXII, p. 284.

var. typica Gates.

Sandoway, September, F. R. Bruce, 2 aclitellate specimens and 1 speci-
men with slight clitellar colouration on segments x and xi.

The greatest length is 144 mm., the greatest diameter 64 mm. Un-
pigmented.

The nephridiopores of viii and ix are about in d.

The spermathecal apertures are transverse slits about in ¢ or very
slightly median to ¢, probably on 7/8 but with the appearance of being
on the posteriormost margin of vii, the anterior and posterior margins
of the pore tumescent, the tumescence lobulated. The posterior tumes-
cence appears to be actually on 7/8.

I
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The male pores are readily recognized at the ends of the whitened
male porophores.

The male porophore consists of a firm or hard, more or less conical
or teat-like ventral portion and a softer dorsal or basal portion which has
an appearance of a basal plate or of a thickish ring about the dorsal part
of the conical portion of the porophore. The basal portion of the poro-
phore extends across the posterior half of the last secondary annulus of
x and the whole of the anteriormost secondary annulus of xi, in bc¢ from
b to mid bc and is marked off from the conical or teat-like ventral portion
by a fairly deep, circular furrow.

The genital markings are not sharply delimited by grooves or furrows
and are located as follows :—

1. A transversely elongated, presetal area extending laterally on each side to just
beyond b on viii and ou ix.

2. A protuberant area on xii in aa extending across the anterior two secondary
annuli {type-specimen) or across the whole length of the segment.

3. Paired very slightly protuberant or not protuberant areas in bc just lateral
to b on x and xi, one area just anterior to and one area just behind each male porophore,

Internal anatomy.—The gizzards in the Sandoway specimens are five
in xvi-xx, the gizzard in xvi smaller than the other gizzards.

The last pair of hearts in the Sandoway specimens is in ix. There
are two pairs of vascular commissures in viii. There is a band of opaque
and yellowish or transparent and brownish or reddish material on each
side of the dorsal blood vessel from segment ix or x posteriorly. There
are paired enterosegmental organs in a few segments (8 or more) just

o.
a. c.

Fi16. 8.—Drawida lacertosa typica Gates.

a. Prostate central body after removal of granular investment, X ca. 40. Variety

;egmlta b-c. Prostate central bodies after removal of granular investment X ¢a.
following the last gizzard segment, each organ of long, whitish or trans-
parent threads. ,

The testis sacs of the Sandoway specimens are fairly large, in both
ix and x, constricted or unconstricted by 9/10, the portion in ix smaller
than the portion in x or of about the same size. The entalmost portion
of the vas deferens is very slender and appears to project into ix but is
covered over with transparent connective tissue which also surrounds
the hearts of ix. Insegment x the vas is wider and twisted into a compact
mass of loops which may be slightly smaller or about as large
as the testis sac. The vas passes into the centre of the dorsal face of the
prostate. The prostate is an elongate body with bluntly rounded ends,
sessile on the parietes and conspicuously protuberant into the coelom,
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Removal of the granular investment displays a tough, hollow, fairly
large, elongated central body with a depression at the centre of the dorsal
face into which the vas deferens passes. The central body is continued
through the parietes and the tissues of the male porophore as a short
but tough and thickly columner stalk.

The ovarian chamber is of the usual inverted U-shape and in the
specimen with slight traces of clitellar glandularity is distended by ova.
The ovisacs extend through xii and xiii.

The central body of the prostate is nearly filled with a soft, whitish
material which can be easily scraped off leaving a clear, uncoloured or
reddish, transparent layer of considerable toughness.

Remarks.—D. lacertosa was erected for a single specimen with a dark
red, clitellar colouration on segments x-xiii but with small testis sacs,
ovarian chamber and ovisacs. The specimen was collected late in Octo-
ber, probably at the close of the breeding season, the testis sacs probably
reduced in size, v.e., smaller than normal for a sexual specimen, the
ovarian chamber and ovisacs almost certainly shrunken, like the post-
reproductive period ovarian chambers and ovisacs of D. longatria.

var. sepulta Gates.
1931. Drawida sepulta, Gates, Rec. Ind. Mus, XXXITI, p. 362, fig. 4.

Toungoo District-west, September, G. E. Blackwell, 2 aclitellate speci-
mens.
Blachi, September, G. E. Blackwell, 1 aclitellate specimen.
Kawkareik, Ocotober, K. John, 13 aclitellate and 43 clitellate speci-
mens.
Thaton, Ootober, K. John, 9 aclitellate and 16 clitellate specimens.
The nephridiopores of viii and ix are not displaced dorsal to d.
The male porophores are like the porophores of the variety typica

but the conical ventral portion is usually smaller than in ¢ypica.

The genital markings are transversely elongated, anteroposteriorly
short areas of parietal thickening, only slightly different in appearance
from the ventral parietes and not marked off by definite grooves, or
furrows. The markings extend laterally on each side to a@, rarely to
about mid bc or to ¢ or d, and are located on the posteriormost annulus
of ix, the posteriormost annulus of viii and the presetal portion of ix.

The gizzards are 3-b in segments xiv-xix as shown below.

Segments, Specimens.
xiv-xvi . . . . . . . . 1
xiv-xvii . . . . . . 6
xiv-xviii 2
XV-XVii 2
XV-XVviii . . . . . . 13
xvi-xviii . 4
Xvi-Xix 4

There is a band of opaque, yellowish or brownish material on each
side of the dorsal blood vessel from segment ix or x posteriorly. There
are paired enterosegmental organs in a few segments just posterior to
the last gizzard segment, each organ of transparent reddish material
and similar in appearance to the dorsal blood vessel.

12
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The prostates are sessile, circular patches into the centre of which
the vas deferens passes, only slightly protuberant into the coelom.,
Removal of the granular investment displays a small but firm central
body with a bilobed dorsal face, the anterior lobe slightly larger than the
posterior lobe, the vas passing into the central body in the transversely
depressed region between the two lobes.

Remarks.—The central body of the prostate of D. sepulta is really
only a smaller copy of the central body of D. lacertosa, the prostates of
the two forms differing from each other only in the size of the central
body and the thickness of the granular investment. Such differences
cannot be accepted as evidence of specific distinction. The second
reason for regarding D. sepulta as specifically distinct from D. lacertesa
was the posterior location of the gizzards in the latter ; in xiii-xix in
sepulta, in xvii-xx in lacertosa. A

The variation in segmental location of the gizzards is however much
greater than was formerly supposed (vide D. longatria as well as other
species) so that the slight differences in segmental location of the gizzards
can also not be regarded now as evidence for specific distinctness of D,
sepulta and D. lacertosa.

As the size of the prostate and the central body seems to be subject
to only slight variation in the two forms, D. sepulta is retained, for
the present, as a distinct variety.

Drawida longatria Gates.
1925. Drawida longatria, Gates, Ann. Mag. Nat. Hist. (9) XVI, p. 50.

1.

One large, flask-shaped, parietal gland in each male porophore regioni

var. typica Gates.
1930. Drawida longatria typica, Gates, Rec. Ind. Mus. XXX1I, p. 286, fig. b.

Pegu, August, K. John, 1 aclitellate specimen.

Tantabin, September, K. John, 48 specimens, 40 aclitellate.

Maubin, September, K. John, 10 clitellate specimens. )

Sandoway, September, F. R. Bruce, 53 aclifellate and 8 clitellate speei
mens.

Pyapon, September, K. John, 47 aclitellate and 7 clitellate specimens.

Thanchitaw, September, K. John, 1 aclitellate specimen.

Coomzamu, September, K. John, 4 aclitellate and 3 clitellate specimens.

Yandoon, September, K. John, 3 aclitellate and 1 clitellate specimens.

Letpadan, September, K. John, 73 aclitellate and partially clitellate
specimens. . .

Prome, September, K. John, 27 aclitellate and partially clitellate speoci-
mens.

Akyab, September, Bruce Taw, 4 aclitellate specimens.

Henzada, October, K. John, 6 aclitellate specimens. .

Myaungmya, October, William Law, 196 aclitellate and partially clitellate
specimens. .

Mandalay, September, K. John, 3 clitellate and 10 aclitellate speoi-
mens.

Tonbo, September, K. John, 16 aclitellate and 27 clitellate specimens.

Examined 1 specimen from the Indian Museum labelled W 1796/1, K¢
maing, Myitkyina, Upper Burme, B. CLopra .
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_ Externat characteristics—The nephridiopores of viii are usually
displaced slightly dorsal to d ; nephridiopores on other segments usually
in line & or about in line d.

Setal interval aa is usually less thah be, but occasionally is nearly
equal to be.

The clitellar colouration is yellowish, dark yellow or dark red, usually
the latter. The colouration when fully developed extends over seg-
ments x-xiil and on to ix and xiv.

The spermathecal pores are small, transverse slits in 7/8 in line with
¢ or very slightly median to c.

The female apertures are minute, rounded pores or transverse slits,
on the anteriormost margin of xii or in 11/12, in line b or very slightly
lateral to b.

The male porophore is located on a slightly protuberant and whitened
ridge, the median margin of the base (dorsal portion) of which is about
at line b or reaching very slightly median to b or very slightly lateral
to b; the lateral 1argin median to ¢. The ridge extends across the
posteriormost secondary annulus of x and the anteriormost margin of
xi or the anterior secondary annulus of xi. The male porophore is an
elongately ovoid body attached to the parietes along the whole length
of the ridge on x, but with the dorsal surface of the posteriormost portion
free, the porophore projecting posteriorly over xi. The anterior end of
the porophore is bluntly rounded, the posterior end more or less pointed.
At the posterior end is the small male pore which is about at the level
of the setae of xi or slightly anterior to or slightly posterior to the setal
level of xi. The male pore faces posteriorly as a rule but the male poro-
phore may be turned very slightly into a diagonal position so that the
male pore is directed posterolaterally or more rarely posteromesially.
The porophore is marked off from the more dorsal portion of the ridge
by a completely circumferential furrow that is oval in outline. Dorsal
to this furrow there are usually two or three additional horizontal furrows
on the porophore ridge.

Buried in the tissues of the parietes in each ridge and concealed
from view in a dissected specimen by the diagonal muscle fibres is a
single, large, flask-shaped gland with a firm or tough, reddish wall and
a softer, whitish internal content. This gland, as also in other varieties
may be displayed by removing or simply cutting the diagonal muscles
and then carefully separating the longitudinal muscle fibres in a dis-
sected specimen or by removal of the epidermis from the porophore
and ridge externally. The gland is more or less horizontal in position
with the neck of the gland directed posteriorly. In the parietes the
prostatic duct is narrowed, thin, flattened and strap-like and passes
posteriorly in the porophore on the dorsal surface of the neck of the
parietal gland. No.definite pore of the parietal gland has been found
but if there is such a pore distinct from the male pore, it must be just
ventral to the male pore, at the posterior end of the porophore. The
gland of the porophore differs from the genital marking glands mainly
in that it has a longer neck and is more horizontal in position. The
characteristic shape and appearance of the male porophore in this variety
may be said to be an external expression of the size and location of the
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tough parietal gland which is just under the epidermis of the male poro-
phore and its ridge.

On worms of this variety there are areas of greyish appearance on
each side, one just anterior and gnother just posterior to the spermathecal
pore, the intersegmental furrow 7/8 forming one margin of each area,
the centre of the area usually slightly median to.c. The area of vii
may be slightly median to the area of viii or vice versd, or the areas af
vii and viii may be directly opposite each other. Each of these areas
may be the external face of a single parietal gland, or on each area of
viii there may be two, three or four small, round areas, each of which ig
the external face of a smaller gland. These glands like the glands of the
other genital markings project through the parietes into the coelom.

Other genital markings are round areas, usually presetal ; an up-
paired marking in ae, and paired laterals extending from about line b
to mid bc. These markings are to be found on segments ix-xii and very
rarely on xiii.

The length of clitellate specimens varies considerably but fully mature
worms may reach a length of about 190 mm. and a diameter of 6 mm.
Unpigmented.

Internal anatomy.—The gizzards are 2-5 and are located in segments
xv to xxi as shown in the table below. One specimen has a gizzard in
each of segments xv, xvii, xviii, xix and xx.

I I I 1iv. v VI VII

XvV-Xvii 3
xv-Xxviii 1 . . 1 1 2
Xv-xix .. 1
XVi-xviii 4 9
Xvi-xix 1 2
xvi-xx .. - o 1
xvii-xix 4 21 1
Xvii-xx . 3
Xvii-Xxi
xviii-xix
xviii-xx 3
Xvili-xXxi . .. .
Xix-xx .o . . .o . 1

I=Maubin. IT=Sandoway. III=Pyapon. IV=Thanchitaw. V=Akyab.
VI=Rangoon. VII=Various localities.

The testis sacs, though not ordinarily constricted by 9/10, extend
ito both ix and x, the partion in ix smaller than that in x, sometimes
very much smaller. The testis sac may be dorsal to the main mass of
the coils of the vas deferens, or posterior to the main mass of ‘the coils,
In the latter case the testis sac may protrude underneath the ovarian
chamber into segment xii (very rarely into xiii-xiv). When the testis
sac is behind the main mass of coils of the vas or protrudes into xii, the
anterior end of the sac is located within the posterior part of a tubular,
posterior pocket of septum 9/10.

The ental end of the vas deferens is fine, arranged in a vertical bub
narrow series of more or less regularly zigzagged loops within the tissues
of septum 9/10, or a few of the loops may project anteriorly into ix. The
vas passes from the tissues of 9/10 into x where it is widened and twisted
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into a closely compacted mass of loops that is as large or larger than the
testis sac. Emerging from this mass of coils the ectal end of the vas
passes into the ental end of the prostate. The latter is an elongate
body, 6-6 mm. in length with a finely granular surface and may be twisted
in such a way as to be spirally coiled. Careful removal of the granular
layer from the surface of the prostate does not reveal any markedly
noticeable widening of the ental end of the prostate.

The spermathecal atrium is long ; it may reach a length of 140-180
mm. The atrial wall is rather thin and transparent. The atria are
always either transparent or almost so. No opaque, whitish material
has been noted in the atria of any of the specimens.

There are two pairs of vascular commissures in segment viii.

Remarks.—A typographical error in the original description of the
species placed the spermathecal atrium in viii instead of vii. The
atrium is always in vii. In the same account the nephridiopores were
said to be in the intersegmental furrows and in line with b. This is
incorrect. The nephridiopores, are, generally speaking, in line with d
and on the anterior. margins of the segments close to the intersegmental
furrow.

Rangoon specimens of this variety even as small as 52 X 23-3 mm, can
be identified. In specimens of this size the genital markings are not visi-
ble and the male porophores are represented only by very slightly protu
berant whitish patches, one on each side, on the posterior margin of x
just lateral to b. Intersegmental furrow 10/11 is dislocated posteriorly
very slightly by each patch, or the patch may have the appearance of
extending on to 10/11. The male pore at this stage is a definite slit
on the posteriormost margin of x or on the swollen portion of 10/11,
In slightly larger specimens (60-70 mm.) the male porophore is more
protuberant, more ovoidal and extends posteriorly over segment xi.
The male pore is at the posterior tip of the porophore but there is no trace
as yet of the ridge.

The spermathecal atrium, in the smallest specimens that have been
identified, is a fine thread, projecting into the coelom of segment vii
and bent into a few, rather short, zigzag loops. The prostate is elongate,
erect and columnar or slightly twisted. The testis sac is very small but
is equalled in size by the mass of coils of the vas deferens in x.

There are no parietal glands visible in the coelom of the smallest
specimens on which genital markings can be recognized— the longitudinal
musculature dorsal to the glands is uninterrupted. Removal of the
longitudinal musculature in some of these specimens shows the primordia
of the glands as very slight elevations underneath the circular muscle
layer. The parietal glands are to be regarded as ectodermal struc-
tures.

The Myitkyina specimen in the Indian Museum is aclitellate. The
male porophores are characteristic but the porophore ridge is only
slightly developed.

The Mandalay-Tonbo Specimens,

External characteristics.—The length varies up to 66 mm., the greatest
diameter up to 33 mm.
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The male porophore ridge extends across the posteriormost annulus
of x and the anteriormost annulus of xi. The portion of the ridge which
belongs to the anteriormost margin of xi forms a sort of lip on which the
posterior end of the male porophore rests on some of the specimens,
while on other worms the lip covers over the posterior end of the poro-
phore. The porophore itself is flattened rather than ovoidal -but the
outline of the porophore is oval, bluntly rounded at the anterior end and
pointed at the posterior end. The anterior part of the porophore slopes
dorsally so that the posterior end of the porophore is much more pro-
tuberant from the general body level than the anterior end. (In normal
specimens of fypica the ovoidal male porophore is not flattened and is
horizontal, the anterior end of the porophore pushed out from the body
about as much as the posterior end.) The porophores are slightly
diagonal so that the male pores are directed towards ab of xii, 4.e., the
anterior end is very slightly more lateral than the posterior end. The
flask-shaped parietal gland in the porophore is, relative to the size
of the worm, about as large as in specimens of ¢ypica, the difference in
appearance of the porophores, due mainly to the deeper position of the
gland in the parietes.

Each worm has a pair of postsetal spermathecal markings on vii
and a pair of slightly larger, presetal, spermathecal markings on viii.
In addition to these markings 17 specimens have one or two other genital
markings, all of which are presetal in position, Nine specimens have
an unpaired, median marking on xi; 1 specimen has a single, lateral
marking on the left side of xii; four specimens have a single, lateral
marking on the right side of xii ; one specimen has a pair of lateral mark-
Ings on xii ; one specimen has a single, median marking on xi and a
lateral marking on the right side of xii ; one specimen has two unpaired
median markings, on segments x and xi.

Internal anatomy.—The gizzards are located -in segments xiv-xix as
shown below.

Segments. Specimens.
Xiv-xv . . . . . . . . . 2
Xv-Xvi . . . . . . . . 3
xv-xvii . . . . . . . . . 10
xvi-xvii . . . . . . . . . 10
xXvi-xviii . . . . . . . . . 17
xvii-xviii . . . . . . 11
xvii-xix . . . . . . 6
Xviii-xix . . . 2

A testis sac may project into xii.

A spermathecal atrium from an apparently characteristic specimen
is 35 mm. long.

Remarks.—Aside from the- external appearance of the male poro-

hores the Mandalay-Tonbo worms are distinguished from .tne variety

typica by (1) small size, (2) short atria (relatively, not absolutely), (3)
fewer gizzards (average ‘number of gizzards per worm ca. 2:5 contrasted
with ca. 3-3 in the variety typica).

var. planata Gates.
1931. Drawida longatria planata, Gates, Rec. Ind. Mus. XXXIIIT, p. 344, fig. 2.
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The nephridiopores of viii are displaced dorsal to d. The nephri-
diopores of ix may or may not be similarly displaced.

The protuberant male porophore ridge is triangular in shape with the
point of the triangle directed towards the midventral line. Secondary
annulations are lacking or not very clearly developed but the porophore
ridge appears to extend across the posteriormost annulus of x and
the anteriormost annulus of xi or what would correspond to those two
annuli. The base of the triangular ridge (the lateral margin) is not
sharply marked off but the other two sides are clearly outlined. The
male pore is located at the point of the triangle and is more median in
position than on other varieties, being slightly median to a, in line with
@, or very slightly lateral to a. The male pore does not, as a rule, face
directly towards the midventral line but towards setae ab of segment
xi of the opposite side. There is no ovoid porophore as in the preceding
variety, the ventral face of the protuberant area wrinkled or furrowed.
Within each thickened area is a single, large, flask-shaped gland with the
bulbous portion laterally and deep in the parietes, the neck of the gland
directed mesially and more superficially.

var. ordinata (Gates,

1930. Drawida longatria ordinata, Gates, Rec. Ind. Mus. XXXII, p. 288,
fig. 7.

Toungoo, September, K. John, 14 clitellate specimens.

The nephridiopores of viii are slightly dorsal to d and a trifle more
posterior to the anterior intersegmental furrow than on other segments.

The male porophore ridge extends across the anteriormost annulus
of xi and the posteriormost secondary annulus of x, in bc slightly nearer
to b than to ¢ but the median margin of the ridge not as near to b as in
typica. The ridge is not as long ventrally as dorsally (as in typica)
but has more of a cone-like appearance than in typica. The male poro-
phore is a very small, smooth-surfaced, more or less ovoidal body at the
ventral end of the ridge, with the posterior pointed end directed across
xi so that the male pore is at the level of the setae of xi or even slightly
posterior to that xi. The porophore is perhaps a quarter of the size of
the porophore of typica and is delimited from the ridge by a completely
circumferential furrow which is usually circular in shape. The ridge
dorsal to the porophore is wrinkled or furrowed. The male pore is
directed posteriorly or posterolaterally. =~ Within the ridge is a large,
flask-shaped gland with the bulbous portion deep in the parietes, the
neck of the gland passing ventrally and posteriorly. When the gland
is dissected out from the parietes the concavity in which the gland was
contained appears to be wholly within the last half of the posteriormost
annulus of x.

On the middle secondary annulus of x just anterior to the male
porophore on each side but distinct from the porophore ridge is a genital
marking. On some specimens this marking is pushed slightly back into
the posteriormost annulus, the position of the postsetal secondary furrow
usually indicated by a crease across the marking.

There are no unpaired median markings. The characteristic mark-
ings of this variety are the presetal, paired median markings on segments
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ix, x, xi and xil. In addition to these markings there may be paired
lateral markings on vii and viii and spermathecal markings in the vici-
nity of the spermathecal pores.

The length varies up to 200 mm., the greatest diameter up to 9 mm.

IT.

One small, flask-shaped, parietal gland in the thickened male poro-
phore region.

var. deminuta Gates.

A.

1930. Drawida longatria deminuta, Gates, Rec. Ind. Mus. XXXIT, p. 287,
fig. 6.

Pyigyaung, September, K. John, 14 aclitellate and 6 clitellate specimens.

Ywadaw, September, K. John, 11 aclitellate specimens.

Kochi, September, K. John, 18 aclitellate specimens.

Bassein, October, K. John, 18 aclitellate specimens.

Kokya, Ootober, K. John, 41 aclitellate and partially clitellate speci.
mens.

Tavoy District, September, W. D. Sutton, 807 aclitellate, 137 partially
clitellate and 33 fully clitellate specimens.

Tavoy Distriot, September, W. D. Sutton, 24 aclitellate and 18 olitellate
specimens.

Thazi, September, K. John, 12 aclitellate specimens.

Thazi, September, K. John, 32 partially clitellate and clitellate speci-
mens.

Eaxternal charactervstics,—The nephridiopores of viii of the Kochi
specimens are displaced dorsally. The nephridiopores of viii of the
Pyigyaung and Pyinmana specimens are in line with d. The nephri-
diopores of viii are in d on all of the Tavoy-Thazi specimens on which
the location was noted.

The clitellar colouration is a very dark red. The clitellum is annular
but the clitellar colouration is interruptéd ventrally by the genital mark-
ings.

The white, male porophore ridge extends across the posteriormost
secondary annulus of x and the anteriormost secondary annulus of xi
in all of the specimens while on worms from the first five localities the
ridge has the appearance of being extended anteriorly on to the middle
annulus of x. The ridge is located in bc nearer to b than to ¢, the male
pore much nearer to b than to ¢ (but about in mid bc, equidistant from
both b and ¢ on worms from the last two localities). The male poro-
phore is much like the porophore of typica except in size, being much
smaller and shorter ; it is marked off from the ridge on which it is located
by a completely circumferential furrow that is circular in shape. On the
Tavoy-Thazi specimens the porophore is variable in shape and the
furrow marking off the smooth porophore portion from the furrowed
and wrinkled portion of the ridge is also variable in shape. Within
the ridge is a small, horizontally placed, flask-shaped gland. The
thin, flat prostatic duct passes along the dorsal surface of the neck.of this
gland to the male pore. The gland, though small, can be pulled out of
the parietes after the removal of the epidermis, leavmg a concavity in
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the posterior half of the last secondary annulus of x. In the anterior
half of the last secondary annulus of x there is another parietal gland
but with a shorter neck, the gland vertical in position, the ventral face
of the gland forms the genital marking on the anterior portion of the
ridge but on the posteriormost secondary annulus. The Pyigyaung-
Kokya specimens have, as a rule, another genital marking immediately
anterior to the one just mentioned and on the middle secondary annulus
of x. This marking and gland are of about the same size and appearance
as the marking and gland just behind. The middle gland does not, as
a rule, project conspicuously, if at all, into the coelom ; the anterior
gland (on the middle annulus) when present usually does so project into
the coelom.

The ovoid porophore on several of the Pyigyaung-Kokya specimens
is retracted witbin the ridge leaving a transverse slit on the ventral face
of the ridge at about the level of 10/11, the posterior lip of the slit covering
over the porophore.

The porophore is dirgcted posteriorly (or very rarely posterome-
sially) on the Pyigyaung-Kokya specimens, posterolaterally on the
Tavoy-Thazi worms so that the male pore is directed towards cd of
gegment xi or xii of the same side.

On aclitellate specimens of the Tavoy-Thazi collections the genital
marking just anterior to the male porophore is always on the anterior
portion of the posteriormost annulus of x. On clitellate specimens
the marking may extend slightly on to the middle secondary annulus
of x. On the Pyigyaung-Kokya specimens the marking is prevented
from extending anteriorly by the marking on the middle annulus. On
Tavoy-Thazi worms the marking just anterior to the male porophore
i8 larger than on the Pyigyaung-Kokya worms,.

The Tavoy specimens lack genital markings aside from those already
mentioned and the spermathecal markings. The Thazi specimens
{all except one) have unpaired, presetal median, markings on some or
all of segments xi-xiii,

The Pyigyaung specimens are 140-170 mm. in length : the greatest
diameter 5-6 mm. The Ywadaw specimens, though aclitellate and not
sexual, are 110-150 mm, in length. Worms from Tavoy (1) may reach
a length of 175 mm. and a diameter of 4} mm. or (2) a length of 180 mm.
and a diameter of 6}-8 mm,

Internal anatomy.—The gizzards are 1-5, in segments xiv-xx as shown
below.

1 I Il Iv. V. VI VII VI Total.

Xiv-xv 1 1
Xiv-xvi . e .e .o .o . .o 1 2 3
XV-Xvi 1 4 5
Xv-xvii 1 .2 6 .o .e 3 3 15
XV-Xix . . . . .e 2 1 .o . 3
Xvi-xvii . 1 1 2 9 13
xvi-xviii,. 1 2 14 .o e 2 7 26
xvi-xix . 1 4 ] 4 40 1 . . 51
xVi-xx 9 1 . 10

xVii . L] L] LN} LI . [ 2 ] oo e 1 .e 1
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I II I 1Iv VvV VI VII VIII Total

Xvii-xviii 1 .o 5 .o .e 2 9 17
xvii-xix . . e e 3 1 12 .o .o ’e .o 16
Xvii-xx .. e e 2 .o .o 34 3 .. .o 39
xvii-xxi .e . .o .. 2 1 .e .o 3
Xviii . .o .o .o .o .o .e .o 1 1
xviii-xix . e e 1 e 2 . 3
Xviii-xx .o 1 1 6 8
xviii-xxi .. .o .. .e 7 8 .. .o 15
xviii-xxii e . .o .. .o 1 1
XiX-XX . .s .. 1 1

I=Pyigyaung. II=Ywadaw. III=Kochi. IV=Bassein and Kokya. @V=Tavoy
District. ~VI=Tavoy District. =~ VII=Thazi. VIII=Thazi.

A specimen from Bassein has no testis sacs, the position of the sacs
indicated only by opaque whitenings of septum 9/10, one white spot
just dorsal to the ental end of each vas deferens.

The spermathecal atria of Tavoy worms are 75-80 mm. in length.

B.

Kaungmudaw, September, K, John, 55 partially clitellate specimens.
Mandalay, September, K. John, 5 partially clitellate specimens,

External characteristics.—Each of these specimens has an elongately
oval genital marking with bluntly rounded ends on x on each side,
just behind setae ab, the median margin of the marking slightly median
to a, the lateral margin slightly lateral to b. The male porophore is a
tiny, pointed projection of the posterior margin of x over xi directed
towards cd of xii. The porophore is not sharply marked off from the
slight ridge of which it is the posterior extremity, the whole ot the ridge
and the porophore finely wrinkled. The male pore is in mid bc about
equidistant from both b and ¢. Within the porophore and ridge is a
single, small, flask-shaped gland in a more or less horizontal position,
usually with the bulbous portion of the gland somewhat dorsal to the
neck portion. Removal of the gland leaves a concavity in the posterior
half of the last secondary annulus of x. Dorsal to each of the oval
markings is an elongately ovoidal gland which projects into the coelom.

In addition to the paired presetal and postsetal spermathecal mark-
ings on viii and vii and the oval postsetal markings on x there may be
one or more round markings, unpaired and median or paired and lateral,.
Presetal on ix, xi-xiii or postsetal on viii-ix.

The worms are small, the maximum length 70 mm., the maximum
diameter 3} mm.

Internal anatomy.—The gizzards are 2-4,in segments xiv-xviii as
shown below.

Segments. Specimens.  °
xiv-xvii 1
XV -XV'i 3 3 . - 7
Xv-Xvii . . . . . 7
xvi-XVl‘.i . [ . . ] . 36

XVi -XViii . . L) [} . . . . L] L) 5
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Oue or both of the testis sacs may project into xii.
The spermathecal atria are about 20 mm. long.

Remarks.—These worms differ from specimens assigned to the
variety deminuta in the presence of two postsetal, longitudinally oval
genital markings in the region of @b on x and the absence of genital
markings on the ridge anterior to the male porophore.

C.
Meiktila, September, K. John, 24 clitellate specimens.

The male porophores of these specimens are directed posteriorly
and are similar in appearance to those of the Kaungmudaw specimens
(B) but are slightly nearer to b than on the Kaungmudaw worms. Post-
setal genital markings in ab on x are lacking on each of these specimens
but 15 worms have an oval marking on each side on x, just anterior to
the male porophore. “Aside from these markings and the spermathecal
markings the only other genital markings are unpaired median markings
in aa on viii-xii.

I11.

Male porophore a tiny conical or teat-like protrusion of the epidermis
within which there is only the ectalmost portion of the prostatic duct.

var. tortuosa Gates.
193). Drawida longatria tortuosa, Gates, Rec. Ind. Mus. XXXITI, p. 345.

Blachi, September, G. E. Blackwell, 8 aclitellate and 8 clitellate speci-
mens.

Leiktho Circle, September, G. E. Blackwell, 4 aclitellate and 5 clitellate
specimens.

Sagaing, September, K. John, 56 clitellate specimens.

External characteristics.—The nephridiopores of viii may or may not
be displaced dorsal to d.

The secondary annuli are not marked out or are only imperfectly
indicated on these specimens. On the posteriormost portion of x on
each side there is a characteristic longatria genital marking, just lateral
or slightly lateral to b. The male porophore is a tiny, teat-like or conical
protrusion of the epidermis, ventrally directed with the male pore at the
tip ; the porophore located mesially or posteromesially on the margin
or rim of the genital marking and hence much nearer to b than to c.
The porophore contains only the ectalmost portion of the prostatic duct
(no parietal gland or gland neck). Anterior and very slightly lateral
to the male porophoie genital marking but still on the postsetal portion
of x there may be a second genital marking, of about the same size as
the posterior marking.

The genital markings are the external faces of the spheroidal
parietal glands, the anterior gland (when present) projecting, as a rule
more conspicuously into the coelom than the posterior gland- which
may not be visible at all in the coelom.
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Genital markings are almost entirely lacking on the Blachi-Leiktho
specimens except for those on x and the spermathecal markings. The
ventral surfaces of segments viii or ix to xii or xiii of the Sagaing speci-
mens are almost covered with genital markings as in the variety verru-
cosa. Each of the Sagaing worms has a pair of postsetal spermathecal
markings on vii but the presetal spermathecal markings of viii are lacking
except on two specimens.

The length of the Blachi-Leiktho specimens varies from 90-140
mm. The greatest diameter is 4 mm. The Sagaing specimens reach
a length of only 60 mm. and a maximum diameter of 3 mm.

Internal anatomy.—The gizzards are two to five, in segments xvi-xx
as follows :—

I I
xiii-xv . . . 1
xXiv-xv . . . 4
xiv-xvi . .e 14
XV-XVi . . . .. 21
XV-XVii . . . . . .e 156
xvi-xvii .o 1
xXvi-xix . 1 .
Xvi-xx 1
Xvii-xix . 2
Xvii-xx 4
xviii-xx 1

I=Blachi-Leiktho. II-=Sagaing.

One or both of the testis sacs may extend into xii.

The spermathecal atria of the Sagaing specimens are about 10 mm.
in length, the atria of the other specimens longer than 10 mm.

Remarks.—There are spheroidal, cream-coloured cysts in the testis
sacs of all of the Sagaing worms,

var. verrucosa Gates.

1931. Drawida longatria verrucnsa, Gates, Rec. Ind. Mus. XXXIH, p. 347
fig. 3.

A.

Tharrawaddy, August, K. John, 11, aclitellate specimens.

Ngapugale, August, G. R. Anderson, 28 aclitellate specimens.

Keinbyingyi, August, G. R. Anderson, 6 specimens with slight traces
of clitellar glandularity.

Myagyaung, September, K. John, 4 aclitellate specimens.

Letpadan, September, K. John, 1 aclitellate specimen.

Tharrawaddy, September, K. John, 30 aclitellate and partially clitellate
speoimens.

External characteristics.—The nephridiopores of viii are in line d.

In be on each side there is a longitudinally extended, whitish diso
with bluntly rounded ends,.slightly protuberant from the parietes,



1933.} G. E. Gates : Earthworms of Burma. 459

and extending when most fully developed across the last two secondary
annuli of x and the first two secondary annuli of xi. The disc may be
shortened at either end. The lateral margin of the disc is just median
to ¢, the median margin slightly lateral to . On each disc are two or
three genital markings, the external faces of spheroidal, parietal glands.
Ordinarily there is one marking on the posterior portion of the dise
belonging to segment xi, another marking on the anterior portion of the
disc, and usually a smaller marking near the median margin of the disc
and between the other two markings. Just lateral to the small marking,
which may have rather vague outlines and be rather difficult to recog-
nize, is a tiny, teat-like male porophore within which there is only the
ectalmost portion of the prostatic duct. Intersegmental furrow 10/11
is not continued across the disc. Ordinarily the porophore is situated
about in line with 10/11 or slightly anterior thereto, but in a few speci-
mens it is slightly posterior to the region of 10/11 and has the appearance
of being a forward jootuberance of the anterior margin of xi. The
male pore is directed anteriorly or anterolaterally towards ed of x and is
nearer to ¢ than to b, The portion of the disc between and around
the genital markings may be finely wrinkled or furrowed.

The genital markings are numerous and closely crowded, on ix-xii,
rarely xiii. The postsetal spermathecal markings of vii are present but
the presetal spermathecal markings of viii are lacking.

The length of clitellate specimens may be as much as 160 mm., the
greatest diameter varies from 6-9 mm.

Internal anatomy.—The gizzards are three to four, in segments xv-xxi
as shown below :—-

Segments. Specimens.

Xv-Xviii

Xvi-xix

Xvii-xix

XVil-Xx

xviii-xix

XViii-xx . 1
xviii-xxi

xix-xxi

The oesophagus in one, two or three segments anterior to the first
gizzard segment may be strengthened and whitened but the thickened
whitish region is not moniliform.

i T T R - N Sy

B.

Tonho, September, K. John, 21 aclitellate and 8 partially clitellate specimens.

Kyauk-kyone, September, K. John, 26 aclitellate and 7 partially clitellate speci-
mens.

Egternal characteristics.—The nephridiopores of viii are dorsal to d.

The clitellar glandularity is probably not fully developed, the clitellar
colouration a light pinkish, on segments x-xiii.

The spermathecal pores are minute transverse slits or rounded
apertures in 7/8 in line with ¢ or just median to c.
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The male pores are minute, apparently a trifle nearer to ¢ than to b
and anteriorly or anterolaterally directed.

The female pores are minute, transverse slits in 11/12 in line with or
very slightly lateral to b. _

A longitudinally elongated, whitish region with bluntly rounded ends
extends across the posteriormost annulus of x and the anteriormost
annulus of xi; in bc but nearer to ¢ than to b. The anterior portion of
this area is smooth, not protuberant, sometimes slightly depressed. The
posterior portion of the area, including that portion belonging to xi
and to the posteriormost portion of x is protuberant ventrally as a firm,
more or less conical porophore. Within the porophore is a very small,
flask-shaped gland the short neck of which passes ventrally in a vertical
fashion. The prostate duct is flattened and strap-shaped and is usually
lateral, rarely median to the porophore gland. The male pore is on the
anterior face of the porophore. On the posterior face of the porophore
there may be a circular area delimited by a slight furrow (12 specimens).
No pore or central, round greyish spot as on the longatria markings was
noted on this area but there is within the parietes dorsal to the markin
a small, spheroidal gland. If the gland and its marking are lacking the
male ridge may extend posteriorly only over the first half of the anterior-
most secondary annulus of xi. On every one of the Tonbo specimens
(and on those specimens only) there is a slightly protuberant, whitish
circular area on the middle secondary annulus of x, just in front of the
male area. On a very few specimens this appears to. be a portion of the
ridge, but on others the marking is separated from the ridge by the
postsetal secondary furrow. No pore or round, greyish spot was noted
on this marking on any of the specimens but within the parietes just
dorsal to the marking is a very small, spheroidal gland. This gland
as well as that in the posterior portion of the ridge is larger than the male
porophore gland, and is, like the two latter glands, entirely concealed
within the parietes and not visible in the coelom in dissected specimens.

Each of the Tonbo specimens has a pair of spermathecal markings
on vii, one just in front of each spermathecal pore. These markings
may be rather easy to see or may be very difficult to recognize. They
are the external faces of longatria glands which project through the
parietes into the coelom. On three of the Kyauk-kyone specimens the
spermathecal markings extend across 7/8 on to the margins of both vii
ahd vii.

On the Tonbo specimens, in addition to the markings of the male
ridge and the spermathecal region, there may be presetal, unpaired
median markings on ix and x. Each of these markings is a small, circular,
whitish, slightly protuberant area on the anteriormost annulus of a
segment. Eleven specimens have markings on both segments ix and
x, 7 specimens have a single marking on ix. The markings are the
ventral faces of the glands which do not project into the coelom and are
not visible in dissected specimens until after removal of the longitu-
dinal musculature. In one worm, one gland of segment x protrudes
through the parietes into the coelom. On the Kyauk-kyone specimens
the additional markings are located as follows:—an unpaired median
marking on the anteriormost secondary annulus of x—4 specimens; an
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unpaired median marking on the last two secondary annuli of ix and an
unpaired median marking on the last two secondary annuli of x—1
gpecimen ; an unpaired median marking on the anteriormost secondary
annulus of each of segments x-xii—4 specimens ; a pair of lateral mark-
ings on the middle annulus of ix, each marking just median to ¢c—2
specimens ; paired lateral markings just median to ¢, on the middle
annulus of ix as well as of viii—7 specimens.

Internal anatomy.—The gizzards are located in segments xiii-xviii
as shown below :(—

Segments. Specimens.
xiii-xv . R . . . 2
Xiv-xv . . . . . . . . . 3
Xiv-xvi . . . . . 17
xiv-xvii . . . . . . 1
XV-XVvi . . . . . . . . 3
XV-Xvii . - . . . . . 18
xvi-Xvii 6
xvi-xviii . . . . . . . . b
Xvii-xviii 1

There are two pairs of vascular commissures in viii.

The testis sacs extend into both ix and x; one or both sacs may
protrude into xii or through xii into xiii. The vas deferens is short and
is coiled into a closely compacted but small mass of loops or into a few
loose loops on the posterior face of 9/10 and then passes into the ental
end of the prostate. The latter is spirally coiled or bent into a U or S-
shape. Removal of the finely granular surface layers displays an elongat-
ed central body much like that of ¢ypica, though the ental end may be
very slightly widened.

The ovarian chamber is of an U-shape, inverted over the cesophagus.
The ovisacs extend into xii-xv. The spermathecal atrium is a thin-
walled, transparent, tubular structure in vii, about 2-4 mm. long, into
the posterior face of which the spermathecal duct passes just dorsal to
the parietes. The atrium is crushed down to form a rounded mass
at the base of 7/8 but is readily straightened out.

Remarks.—The short, spermathecal atria are more like the atria
of D. tumida than the atria of D. longatria. D. tumida has, however,
been found hitherto only in the Tenasserim Division. The Tonbo and
Kyauk-kyone specimens are regarded for the present as rather aberrant
forms of D. longatria. The male areas, especially when two spheroidal
glands are pressent therein, are much like the male areas of the variety
verrucosa, but no gland has been found in the male porophore of the latter
variety.

IV

The male porophore a small, anteroposteriorly flattened flap in
intersegmental groove 10/11.

var. mana, var. nov.

Rangoon, July, 2 aclitellate specimens.
Rangoon, August, 1 aclitellate specimen.
Rangoon, January, 1 aclitellate specimen.
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External characteristics.—Length to 66 mm. Greatest diameter to
3 mm. Colour, slightly blueish or greyish, both dorsally and ventrally.
There are no secondary annulations. The clitellar region of one specimen
is whitened.

The spermathecal pores are minute, transverse slits in 7/8 jusb
median to ¢ or in line with c.

The female pores are in line with b, anteriorly on segment xii.

The male porophore is a very small, more or less conical but usually
slightly anteroposteriorly flattened structure in or rather on 10/11 and
apparently belonging neither to x or to xi; in be, apparently a slight
trifle nearer to ¢ than to b. The porophore may be concealed in the groove
between the margins of x and xi or the end of the porophore may pro-
trude slightly from between the margins of the segments mention-
ed. The anterior margin of xi immediately posterior to the porophore
is slightly tumescent and forms a sort of special lip just behind the
porophore.

The genital markings are small, paired, transversely oval or almost
circular, greyish areas, each with a central pore which is in line a or slightly
lateral or median to . Each area is situated just in front of ab but does
not reach to the anterior margin of the segment. The markings are
paired on vii-xii on the first three specimens. On the fourth specimen
the markings are located as follows ; right side of vi, left side of ix, right
and left sides of vii-viii, x-xii. A further pair of markings is located on
segment x, one just in front of the male porophore on each side (save
on the January specimen which lacks the marking on the left side).
The genital markings are similar in appearance to those of D). peguana
but are slightly more protuberant.

Internal anatomy.— The gizzards are in xiii-xv (2), xiii-xiv (1),
or xiv-xv (1).

There are two pairs of vascular commissures in viii.

The testis sacs are ovoid to spheroidal and apparently wholly in x
except in the January specimen in which a slight knob from the sac of
one side projects slightly into ix. The vas deferens is long and compacted
into a mass of loops about equal in size to the testis sac. The width of
the vas is slightly greater, relative to the size of the animal, than in other
varieties. The vas passes into the ental end of the prostate. The
latter is long and spirally coiled or looped in a regularly zigzag fashion
and has a finely granular surface.

Segment xi was opened by dissection in each specimen. Septa 10/11
and 11/12 are attached to the parietes close together wentrally and
laterally but are probably fused dorsally. The ovisacs are wide and
blunt and turned laterally in xii. The spermathecal atria are elongate,
12-15 mm. in length, coiled into a rounded mass of loose loops which are
easily straightened out.

Dorsal to each genital marking there projects into the coelom a sphe-
roidal, whitish, soft-walled gland. = These glands as in other varieties
can be pulled out of the body wall leaving a gap in the parietes with a
smooth margin and the cuticle intact. In the smallest specimen, which
is about 40 mm. long, the glands do not project into the coelom,
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Remarks.—The genital markings recall those figured by Stephenson
in his F. B. 1. volume for D. japonica. The locations of the genital
markings are somewhat similar to those of the variety ordinata.

APPENDIX TO D. longatria.
Tavoy, September, W. D. Sutton, 20 aclitellate specimens.

The male porophores are in such rudimentary condition that the
variety cannot be determined. The reproductive organs though quite
rudimentary are sufficiently developed to enable accurate specific identi-
fication. The worms are fairly large, around 150 mm, in length and
with a maximum diameter of about 5 mm.,

The gizzards are 4-6, in segments xv-xxi as shown below.

Segments. Specimens.

XV-XViii .

XV-xix . I
XV-XX

xvi-xix

Xvi-xx

xvi-xxi

xvii-xx

xXvii-xxi .

=00 et i O s O DD

Drawida molesta, sp. nov.
Viotoria Point, October, Saw Nelson, 28 aclitellate specimens.

External characteristics.—Greatest length 146 mm,. Greatest diameter
5 mm. None of the specimens are deeply pigmented, a few have a dark
blueish oy greyish tinge dorsally, others show no trace of this colouration.
Two specimens have slight indications of a reddish clitellar colouration
on segments x-xiii,

The prostomium is prolobous.

The setae begin on ii and are closely paired, ab equal to cd, aa less
than be, usually just a trifle more than one half be.

There are no dorsal pores but a few dark spots are visible in the mid-
dorsal line at some of the intersegmental furrows.

The nephridiopores of viii are usually displaced dorsal to d, quite
noticeably, or rarely only slightly. The nephridiopores of vii and ix
are either in line with d or very slightly dorsal to d.

The spermathecal pores are transverse slits, on the posteriormost
margin of vii, just median to ¢, each pore with a tumescent anterior and
a posterior lip, lips usually lobuiated. The posterior lip actually on
7/8. The lips may be so protuberant as to present the appearance of
a columnar or conical porophore.

The male aperture is a transversely slit-like or crescent-shaped pore
at the ventral end of a short, tubular or slightly flattened penis. The
penis is usually located in the groove between segments x and xi and
i8 probably on intersegmental furrow 10/11 but in some specimens the
appearance is such that the penis seems to belong to the posteriormost
margin of x. The penis is on a whitish, genital marking in mid be,
reaching neither to b nor to ¢, longitudinally oval in shape, but with

K 2
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bluntly rounded ends, extending across the anteriormost secondary
annulus of xi or slightly more and the posteriormost secondary annulus
of x. The groove between x and xi is continued across the genital
marking so that the two halves of the genital marking produced by the
groove must be separated, at least in some specimens, in order to see the
penis. In other specimens the ventral end of the penis protrudes slightly
from the groove as if between two whitened lips (retracted or partially
retracted conditions). On two specimens the groove across the genital
marking is lacking and intersegmental furrow 10/11 ends abruptly against
the median and lateral margins of the marking which is much more
protuberant than on other specimens; the whole of the penis clearly
visible.

There is a single, tranversely elongated, whitened genital marking
extending from 9/10 to just behind the setae of x and laterally as far as
the lateral margin of the male porophore, on nearly all of the specimens.
The marking is only faintly indicated on one, lacking on five other speci-
mens, but these 6 worms are among the smallest of the collection.

Internal anatomy.—Septa 5/6-8/9 are thickly muscular, 9/10 is thin
and displaced posteriorly as are 10/11 and 11/12.

The gizzards are three to five, in segments xiii-xxi as shown below.

Segments. Specimens.
xiii, xv, xvii, xix
xiii, xvi, xvii . . . . . .
xiv, xv, xvi, xix
xiv, Xv, xvi, Xviii, XX
xiv, Xvi, Xviii . .
xiv, Xv, Xvii, xviii, xix . .
xiv, Xv, Xvii, xix
xiv, XV, Xvii, xix, xx . . .
xiv, xv, xvii, xx
xiv, Xv, Xviii, xix, Xxi .
xiv, xv, xviii, xx . . . . .
xiv, xvii, Xviii
xv, Xvi, Xviii, xix
XV, Xvi, Xviii, xx
XV, XVii, Xix
XV, Xvii, xix, XX
xvi; xviii, xx . . . .

One specimen has a gizzard each in segments xv, xvi, and xxi and two
gizzards in xix. Another specimen has a gizzard each in xviii and xix
and two gizzards in xv,

The gut immediately behind the last gizzard for two or three segments
is wider than the gizzard, gradually decreasing in diameter until segment
XXViil, XXiX or Xxx is reached, where the gut is a very nparrow, straight
tube. Behind this segment the gut is much larger again and the coelomie
face of the gut is lighter in colour. :

The last pair of hearts is in ix. There are two pairs of commissures in
viil. There is a second dorsal blood vessel, which might be called &
supra-intestinal blood vessel, first visible in the last gizzard segment
from whence it passes anteriorly into ix or the anteriormost portion of
x where it bifurcates and passes ventrally at each side of the oesophagus.

ot bl ol DO pd e el e et e e e g fd el e
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The supra-intestinal vessel is never as large as the dorsal vessel and may
be quite definitely smaller ; the bifurcated, ventrally directed branches
at the anterior end in ix, when distended with blood look something like
a-second pair of hearts for which they might easily be mistaken.

The testis sac is usually more or less ovoid but may be laterally flat-
tened, unconstricted, at first glance only in x. There is however a funnel-
like outpocketing of septum 9/10 into x, the anterior end of the testis
sac within this pocket. A testis sac may pass underneath the floor of
the ovarian chamber into xii. The vas deferens is long, twisted into a
mass of coils which is usually as large as the testis sac. The ectal end
of the vas passes into the ental end of the prostate.

The prostate is elongate, about 8-9 mm. in length, variously twisted,
looped, bent or coiled. The granular investment is so firmly adherent
that I did not succeed in displaying completely the central body, but so
far as can be determined fom attempts to dissect off the layer and from
.cleared prostates, the central body is of about the same diameter through-
out, very slightly narrower entally. The granular investment may be
lacking for a short distance just before the prostate enters the parietes.
As the prostate enters the parietes it appears to be slightly enlarged,
this apparent enlargement is a slight parietal invagination within which
is the dorsalmost portion of the penis.

Both septa 10/11 and 11/12 are attached to the parietes independently,
ventrally and laterally but probably are fused dorsally. Segment xi
is shut of from the oesophagus mesially as in species with an inverted
U-shaped ovarian chamber. The ovisacs are finger-like projections into
xiii or xiv, often with dark, blackish masses in the posterior portion of
the sac.

The spermathecal ampullae are small, but are probably not fully
developed. The spermathecal duct is threadlike, looped slightly in a
sort of rounded zigzag fashion, reaching a length of 8 mm., on the posterior
face of 7/8. The atria are large, empty sacs, reaching a length of 8 mm.,
of which an ectal portion of about 2-3 mm. is narrower and somewhat
stalk-like. The atrial wall is thick, ridged internally in a transverse
fashion.

Remarks.—The female pores are probably in 11/12 in line with b.

The prostates of D. molesta are like those of D. longatria, the atria
like those of D. burchardi. The penis is somewhat like the penis of D,
hehoensis except that in a retracted condition it is concealed between
lips formed from the margins of x and xi rather than withdrawn into a
parietal invagination. The segmental locations of the gizzards are
like those which characterize D. burchards.

It is unfortunate that no clitellate or sexual specimens were obtained.
However there is every reason to believe that structures such as the
spermathecal atria, the penis and the prostates have reached definitive
stages in development and that further development, if any, of these
structures will be only along lines of slight increase in size. The granular
investment of clitellate specimens will probably be slightly thicker
and the ovisacs larger.

D. molesta is distinguished from D. longatria by characteristics of
the genital markings and of the spermathecal atria, from D. hehoensis
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by the presence in vii of large spermathecal atria and from D. burchardé

by the tubular penis in place of a porophore with a parietal gland.
The presence of an apparently indigenous species of Drauwida as far

south as Victoria Point is a matter of some zoogeographical interest.

Drawida peguana GATES.
1925. Drawida peguana, Gates, Ann. Mag. Nat. Hist. (9) XV, p. 316.

Pegu, August, K. John, 14 specimens.
Kyangin, August, K. John, 4 speoimens.
Meiktila, August, W. C. Dudley, 13 aclitellate specimens.

Pegu Yomas, August, G. R. Anderson, 1 clitellate and 3 aclitellate speci-
mens.
Leiktho Cirole, September, G. E. Blackwell, 5 aclitellate specimen.

Thanohitaw, September, K. John, 7 specimens.

Toungoo, September, K. John, 18 specimens.

Southern Mergui Distriot, September, W. I. Sutton, 9 specimens.
Ywadaw, September, K. John, 17 aclitellate and 1 clitellate specimens.
Kyaukpadaung, September, K. John. 11 aclitellate specimens.
Mahlaing, September, K. John, 6 aclitellate specimens.
Thayetmyo, September, K. John, 5 aclitellate specimens.
Myagyaung, September, K. John, 11 aclitellate specimens.
Prome, September, K. John, 3 aclitellate specimens.

Kokya, October, K. John, 14 aclitellate specimens.

Thaton, Ootober, K. John, 16 aclitellate and 1 clitellate specimens.
Kawkareik, Octoter, K. John, 31 aclitellate specimens.

External characteristics.—The nephridiopores of viii, on most of
these specimens, are displaced dorsal to d; on the remainder of the
specimens the nephridiopores of viii are in line d.

Setal interval aa is less than be.

The clitellar segments of mature or nearly mature worms are often
much lighter in colour than the other segments, with a creamy .white or
light greyish-white appearance. In other specimens the clitellar seg-
ments are pinkish or light reddish.

The spermathecal apertures are tiny, rounded pores or transversely
or longitudinally placed slits, in 7/8 in ¢ or just median to .

The female pores are short, transverse slits in & or very slightly
lateral to b, in 11/12 or on the anteriormost margin of xii.

The male pores are tiny, longitudinal or diagonal slits on 10/11 slightly
lateral to b. The male pores are not located on special porophores or
protuberances nor is the epidermis around a pore swollen to form a lip.
The margins of groove 10/11 have to be separated from each other, a8
a rule, before the pores can be seen.

The genital markings are small, round areas of greyish translucence
which are located usually on regions of special whiteness that are nob
noticeably protuberant or demarcated by furrows. One of these regions
is located just in front of and another just behind each spermathecal and
male pore, median to d on vii and viii and just lateral to b on x and xi.
Each whitened region may have one, two, three, or four markings.
Isolated markings of about the same size and appearance as those on
the whitened regions may be present occasionally. Such isolated mark-
ings are variously located on segments vii-xi outside of the whitened
regions.
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Within the parietes dorsal to each marking is a spheroidal or ovoidal
gland. These glands do not project through the longitudinal muscula-
ture into the coelom and are not visible in a dissected specimen until
after the removal of the longitudinal musculature.

Worms of this species may reach a length of 130 mm., and a maximum
diameter of 6 mm, Colour : blueish, purplish, or reddish purple.

Internal anatomy.—The gizzards are 2-b, in segments xii-xix as
indicated below :

I I1 II1 v v VI
xii-xiy . .e .o .e .e 1
Xiii-xv .. .o .o 2 .e 1
xiji-xvi .o .o .o 1 .
Xiv-xvV .o .o .. .o .e 2
xiv-xvi 3 6 .o 4 8 2
xiv-xvii 8 1 2 .o 3 .
Xiv-xviii 2 .o .
xv-xvi . . 1 .o .o .
Xv-Xvii . . 6 8 3 . 3
Xv-xviii . « e .o 14 .e
xvi-Xviii 3
Xvi-xix . .o .e 3
xvii-xix 1

I=Ywadaw. II=Thaton. III=Kawnkarcik. IV=Kokya. V=Kyaukpadaung.
VI=Mahlaing. '

There are 2 pairs of vascular commissures in viil. There is a soft
whitish or yellowish material along each side of the dorsal blood vessel
from x posteriorly.

The vas deferens is rather short and is coiled into a few loose loops
on the posterior face of 9/10. The prostates are club-shaped and erect.
The ental end is rounded ; below this swollen portion the prostate
narrows gradually towards the parietes. Just before reaching the

Q. D C.

F16. 9.—Drawida peguana Gates.
a-¢, Prostate central bodies after removal of granular investment, X ca. 20.

parietes there is a stalk portion of variable length on which the layer of
surface granulations appears to be lacking, The vas deferens passes
into the prostate just below the swollen ental portion or at the ectal
margin of the swollen portion.
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Segment xi is rather narrow but is always opened in a dorsal dissec-
tion. The segment is closed off mesially from the oesophagus as in those
species which have an ovarian chamber in the form of an inverted U,
but septa 1({/11 and 11/12 pass to the parietes both laterally and dorsally
independent of each other. In a worm dissected from the ventral side
the ova are on the dorsal parietes,

The spermathecal atria are thin-walled, pear-shaped sacs, erect
in vii, The atrium may reach dorsally into contact with the dorsal
blood vessel or may extend dorsal to that vessel into the opposite side
of the segment. The ectalmost portion of the atrium is a tubular stalk.

Remarks.—One or both testis sacs may project into segment xii.

The spermathecal ampullae of all dissected specimens clitellate or
aclitellate are filled with a sticky, whitish material. The atria are
usually empty but may contain a small amount of whitish, sticky
material, usually as an irregular layer lining the lumen. In one atrium
there was found an elongate mass of tissue, about 12 mm., in length,
twisted into a mass of loose coils. In one specimen the atrium of one
side is lacking though the spermathecal duct and ampulla of that side
are normally developed. The atria of rather young specimens frequently
have a blackish pigment scattered in fine flecks on the entalmost portion.

Within the ovisacs, at the posterior end, there are often spheroidal,
brownish or blackish masses.

Drawida rangoonensis Gates.

1925. Drawida rangoonensis, Gates, Ann. Mag. Nat. Hist. {9) XV, p. 320.
1931. Drawida rangoonensis, Gates, Rec. Ind. Mus. XXXIII, p. 349.

Pegu, August, K. John, 1 aclitellate specimen.
Baassein, September, K. John, 3 aclitellate specimens.
Yandoon, September, K. John, 2 aclitellate specimens.
Maubin, September, K. John, 26 aclitellate and 9 clitellate specimens.
The nephridiopores of both viii and ix are displaced dorsal tod as a
rule.
The spermathecal pores are tiny, transverse slits in 7/8 just median
or slightly median to c.
On the 1931-32 specimens setal interval aa is about equal to be or
very slightly smaller than be.
The gizzards are in segments xii-xvi as shown below :

Segments I II I
xii-xv . . . . 1 3
xiii-xv . . . 2 8
Xiii- XVi . L] ] ] L] 14 L] 1
Xiv-xvi . .17 0 11

I=Maubin. II=Yandoon. III=Rangoon.

There are bands of opaque, yellowish or brownish material on the
sides of the dorsal blood vessel from ix or x posteriorly. There are pro-
bably paired enterosegmental bodies in a few segments immediately
posterior to the gizzard but these bodies are softened, translucent and
rather formless. There are two pairs of commissures in segment vii.

The entalmost portion of the vas deferens is very slender and within
the tissues of 9/10 though one or two or several loops may project into
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ix. The portion of the vas in x is wider, twisted into a mass of loops
closely compacted together and equal or nearly equal in size to the testis

@ b. C

F1a. 10.—Dro-vida rangoonensis Gates.
a-c. Prostate central bodies after removal of granular investment, of three specimons,
X ca. 40.

sac. The vas passes into the ental end of the prostate. The prostate
is erect, straight, or slightly bent, usually towards the nerve cord. The
granular investment is fairly thick, removal of this layer discloses a
tubular central body decreasing very gradually in diameter passing
ectally.

The spermathecal ampullae are filled with whitish material in the
aclitellate specimens. The atria are empty. The atrial wall is strong
but thin relative to the width of the lumen and may be ridged internally.
The atria are flattened but may be referred to as elongately saceular
but with a short and gradually narrowed stalk portion.

The atrium of the left side of one specimen is in viii instead of vii.

Drawida rara Gates.
1925. Drawida rara, Gates, Ann. Mag. Nat. Hist. (9) XV, p. 321,

Kyauktan, August, K. John, 2 aclitellate specimens.

Pegu, August, K. John, 7 aclitellate and 12 clitellate specimens.
Falam, August, J. H. Cope, 7 partially clitellate specimens.
Thanchitaw, September, K. John, 11 aclitellate specimens.

Kochi, Septerrber, K. John, 10 aclitellate and 1 clitellate specimens.

Thanatpin, September, K. John, 18 aclitellate anc 25 clitellate speci-
mens.

Pyigyauag, September, K. John, 4 clitellate and 2 aclitellate specimens.
Coomzamu, September, K. John, 3 clitellate specimens.
Bassein, September, K. John, 11 aclitellate specimens.

Thonze, September, K. John, 32 aclitellate and partially clitellate
specimens.

Letpadan, September, K. John, 20 partially clitellate and -clitellate
specimens.

Tharrawaddy, September, K. John, 2 aclitellate specimens.
Myagyaung, September, K. John, 2 aclitellate specimens.

Bassein, October, K. John, 53 partially clitellate and clitellate specin.ens.
Kokya, October, K. John, 8 partially olitellate specimens.

Henzada, October, K. John, 58 aclitellate and partially clitellate speci-
mens

Ka,ma.m;gthwe River, October, W. D. Sutton, 3 aclitellate specimens.
Falam, March, J. H. Cope, 1 aclitellate and 2 clitellate specimens.
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The spermathecal pores are short, transverse slits on the posterior
margin of vii in ¢ or just median to ¢. The margin of the pore may be
swollen, the tumescence smooth or lobulated.

The male porophores are more or less flattened but slightly protuber-
ant areas, circular in outline, extending across the anteriormost secon-
dary annulus of xi or a part thereof and the posterior half of the posterior-
most secondary annulus of x, and from b or slightly lateral to 6 to mid
bc. At the centre of each porophore there is a very slight projection or
teat-like protuberance at the ventral end of which is the male pore.

In many specimens the male porophores appear to be anterior projec-
tions from the margin of xi, intersegmental furrow 10/11 displaced
anteriorly by the projection. A fairly large series of specimens of this
species was collected at Rangoon in the early part of the rainy season.
In the smallest specimens that can be identified the male pores are quite
clearly on 10/11, with little, if any, traces of the porophores. On slightly
larger specimens the male pore is located on a tiny tumescent region
which extends across 10/11 on to both x and xi. On slightly larger
specimens the tumescent region has become circular and more charac-
teristic in appearance, the approximate location of 10/11 across the male
porophore indicated by a very fine furrow on which the male pore is
present. On these specimens there is visible at the anterior margin of
each male porophore a crescentic groove with the concavity facing
posteriorly. There may be slight indications of a similar groove at the
posterior margin of the porophore. On still larger and on clitellate
specimens the anterior groove has extended laterally and mesially into
intersegmental furrow 10/11 and is so deep and like the intersegmental
furrow that it appears to be an anteriorly displaced portion of that
furrow. There are however on most specimens still visible very slight
traces of what may be 10/11 on the male porophore.

The gizzards are 3-5 in segments xii-xviii as shown below:

Segments I I m Iv vV VI v VII
xii-xv 1
xii-xvi . . .o .o .o . .e . .o 1
xiii-xv . . e .o .e . 2 . .o 5
xiii-xvi . 3 3 3 .e . .s 4
xiii-xvii 1 1 ve .o . .
xiv-xvi 2 8 .o 3 3 9 8
xXiv-xvii . 2 3 19 .. 1 9 1
xv-xvii 1 1 b 1 4 14 16
Xv-Xviii .e 1 3 2 .e .o 6 1
xvi-xviii . : 1 3 2

I="Thanchitaw. II=Kochi., III=Thanatpin. IV=TFalam. V=Pyigyaung.
VI=XKokya. VII=Various localities. VIII=Rangoon.

There are two pairs of vascular commissures in segment viii. There
are bands of opaque, yellowish or brownish material on the dorsal blood
vessel, one on each side, beginning in ix or x or posteriorly. Reddish,
transparent masses paired in a few segments behind the last gizzard
segment may be enterosegmental organs or blood vessels, the colour is
almost exactly the same as that of the dorsal blood vessel which is not
however transparent,
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The prostate is a flattened, circular disc, sessile on the parietes.
Sometimes the dorsal face of the disc is slightly rounded, but in either
case the vas passes into the centre of the dorsal face. Removal of the
granular investment displays a tiny central body which is almost entirely
buried in the parietes—within the tissues of the male porophore. In
specimens with especially conspicuous porophores the vas deferens
appears to pass into the parietes and not into a central body. The
granules of the granular layer are rather large but not firmly adherent,
either to each other or to the central body and are readily removed with-
out breaking the vas deferens.

The spermathecal duct appears to be slightly widened in the parietes
but it is not clear whether or not this apparent widening of the spermathe-
cal duct is really an atrium or not. In some specimens the widened
portion extends up from the parietes into 7/8, but only slightly.

Drawida spissata Gates.
1930. Drawtda spissata, Gates, Rec. Ind. Mus. XXXII, p. 291.

Collectors have been unable to secure specimens of this species since
the original examples were -secured. The type-specimens have been
re-examined.

The nephridiopores of viii and ix are not displaced dorsal to d.

There are two pairs of commissures in viii, the median commissures
small and held against the anterior face of 8/9 by transparent connective
tissue. There is a band of opaque, yellowish or whitish material on
each side of the dorsal blood vessel from segment ix, xi or xii posteriorly.
There may be paired enterosegmental organs in a few segments posterior
to the last gizzard segment ; the masses are reddish and transparent.
There is a supra-oesophageal blood vessel in segments x-xiv or xv at
least.

The gizzards are in xvil-xx (2) or xvii-xxi (1) as in previously opened
specimens.

The vas deferens as it emerges from the testis sac is very fine and
thread-like and twisted into a number of loops in a small mass immediate-
ly underneath the testis sac. Emerging from this mass of loops the vas
is widened about 2-4 times and twisted into another mass of loops which
covers over and conceals from view the loops of the slenderer portion,
The vas may pass into the very centre of the ental end of the prostate
or into the ental face but near the margin or at the side just below the
ental end. The granular investment of the prostate is uniformly thin
over the whole length but is lacking for a short space just before the
prostate passes into the parietes. The prostate within the parietes is
not narrowed and sometimes appears to be widened though anteropos-
teriorly flattened. The central body of the prostate is lined with soft
whitish tissue which is longitudinally ridged. The soft tissue can be
scraped of leaving only a thin and transparent but tough layer.

The ental portion of the spermathecal duct is glistening, the wider
ectal portion is tough but with an opaque dull appearance. The mass
of loops of the ectal portion of the spermathecal duct somewhat resembles
the mass of loops of the spermathecal atrium in vii of D. longatria,
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Drawida tumida GATES.
1929. Drawida tumida, Gates, Proc. U. 8. Nat. Mus. LXXV (10), p. 12, fig. 4

VAR. typica GATES.
1930. Drawida tumida typica, Gates, Rec. Ind. Mus. XXXII, p. 294.

Ye, October, K. John, 6 specimens.
Northern Tavoy District, October, W. D. Suttcn, 2 specimens.

Ezternal characteristics.—The nephridiopores of viii are usually dis-
placed dorsal to d.

The clitellar colouration, a dark red, extends across x-xiii and on to
the posterior portion of ix and the anterior portion of xiv.

Setal interval ae is smaller than bc.

The spermathecal pores are minute appertures in 7/8 incor just
median to c.

The female pores are minute, transverse slits in 11/12, in b, or just
lateral to b.

The male porophore is white, circular in outline and borne on a slight
elevation above the general body level or on the posterior end of a longi-
tudinal, whitened ridge. It is located in bc but nearer to b than to ¢
and extends across the anteriormost portion of xi and the posteriormost
portion of x, intersegmental furrow 10/11 not continued across the poro-
phore but ending abruptly against the base (dorsal portion) on each side.
The ventral surface of the porophore may be nearly flat or may slope
very slightly to an eccentric point, the pointed portion a minute, teat-
like epidermal protuberance within which is the ectalmost portion of
the prostatic duct. The male pore is a minute slit on the ventral surface
of the porophore either at the end of the epidermal protuberance or not
elevated above the rest of the porophore. On the ventral face of the
porophore slightly anterior and either median or lateral to the male
pore is a small, round, grey spot such as is usually at the centre of a
longatria genital marking. With adequate illumination it is sometimes
possible to make out a rim around the grey spot also as on a longatria
marking, the rim interrupted by the male pore protuberance. Within
the porophore is a single, small, flask-shaped gland of the same type as
is present within the porophores of D. longatria. The bulbous portion
of the gland is not visible in a dissected specimen until after the diagonal
muscles have been cut and also, as a rule, until aiter the longitudinal
muscle strands have been separated. The neck of the gland is short
and passes ventrally to the greyish spot on the porophore. The prosta-
tic duct is not as flattened and strap-like as in the longatria porophores
and may be median, posterior or lateral to the neck of the porophore
gland.

The longitudinal genital marking on the median side of the male
porophore ridge is the ventral face of an elongately ovoidal parietal
gland of the longatria type which is buried in the tissues of the ridge
and is not visible in a dissected specimen until after the diagonal muscles
have been cut and removed. The marking and gland are always present
on both sides in this variety. On small, aclitellate specimens the mark-
ing is confined to the posterior half of the anteriormost annulus of x
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but in larger aclitellate as well as the clitellate specimens the marking
extends on to the middle annulus of x. The lateral margin of the marking
is a trifle nearer to ¢ than the median margin is to b. The lateral face
of the ridge which bears the longitudinal marking is whitish and with
short horizontal furrows. ,

There is ordinarily but a single pair of spermathecal markings and
these are usually on the posterior margin of wvii, the markings just
anterior to and slightly lateral or slightly median to the spermathecal
pores. Rarely the markings are on the anterior margin of viii. More
rarely there are two pairs of spermathecal markings on vii and viii as on
D. L. typica. Each marking is an external indication of the presence of
a spheroidal or ovoidal gland which penetrates through the parietes
into the coelom.

Further genital markings are rare in this variety, but when present
are the external faces of longatria glands which penetrate through the
muscular [ayers of the body wall into the coelom.

Maximum length 110 mm., maximum diameter 43 mm. Unpigmented.
Internal anatomy.—The gizzards are 3-5, in segments xvi-xxii as
indicated below.

Segments. Specimers,
xvi-xix . . . . . . . . . . 3
XVi-xx . . . . . . . ] . 3
xvii-xxi . . . . . . . . . . 4
X viii-xxi . . . . . . . . . . 13
xix-xxi . . . . . . o . . . 1
Xix-xxii . . . . . . . . . 3

There are two pairs of vascular commissures in viii. There is a slight
layer of opaque, whitish or yellowish material on each side of the dorsal
blood vessel from segment ix or x posteriorly. There are paired masses
of translucent material in several segments posterior to the last gizzard
segment, the masses on the dorsal surface of the intestine, one at each
side of the dorsal blood vessel in each segment.

The testis sacs may extend into xii but are usually in both ix and x,
sharply constricted by 9/10, the portion in ix smaller than that in x.
The ental portion of the vas deferens in septum 9/10 is fine and is looped
in a compact fashion in septum 9/10 with some of the loops protuding
intoix asin D. l. typica. The wider portion of the vas is compacted into
a close mass of loops on the posterior face of 9-10, the mass of loops much
smaller than that of the testis sac. The vas passes into the median
face of the prostate below the ental end. The prostate is short, erect,
antero-posteriorly flattened, the ental end widened and inclined or bent
mesially towards the nerve cord.

The spermathecal atria are almost spheroidal in aclitellate and clitel-
late specimens both. The duct passes into the posterior face of the
atrium just dorsal to the parietes. The atria are not erect but are crushed
down on to the floor of vii against the base of 7/8. The atrial wall is
thin and transparent, the atrial cavity filled with a whitish, rather
pasty mass, similar in appearance to the whitish material in the
spermathecal ampulla. The atria are 2-3 mm. in length, tubular, but
usually very slightly wider entally than ectally.
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The ovisacs may extend as far back as into xviii.

Remarks.—Attention has been directed in the preceding papers to
the similarity of D. tumida to D. longatria. The genital markings and
associated parietal glands and the porophores are similar in the two
species. The differences between the two species in view of the rather
wide variation with respect to a number of important structures in D,
longatria appear to be rather small, but taken together are regarded for
the present as sufficient justification for retention of D. tumida as a
distinct species. D. tumida is distinguished from D. longatria by the
following characters :—(1) presence of whitish material in a shortened
atrium, (2) shortness and anteroposterior flattening of the prostate, (3)
widening of the ental end of the prostate, (4) passage of the vas deferens
into the prostate below the ental end of the latter, and (5) small size
and globular or spheroidal shape of the spermathecal ampullae (even
in fully clitellate specimens).

var. deleta Gates.
1930. Drawida tumida deleta, Gates, Rec. Ind. Mus. XX XTI, p. 295.

Ye, October, K. John, 23 specimens.
Northern Tavoy District, October, W. I>. Sutton, 14 specimens.

This variety is characterized by the absence of the longitudinal geni-
tal markings on x, just anterior to the male porophores and the absence

F1a. 11.—Drawida tumida deleta Gates.

a-c. Prostate central bodies of three specimens, after removal of granular investment,
X ca. 32.

of the associated glands and by the presence of rounded genital markings
of the longatria type on segments ix-xiii. '
The gizzards are in xvi-xxii as shown below

Segments. Specimens
xvi-xx . . . . . . . . . 1
xvii-xix . . i . . . . . . . 1
xvii-xx . . . i . . . . . . 12
xvii-xxi . . . R . . . . . . 9
xviii-xx . . . . . . . . . 2
xviii-xxi . . . . . . . . 10
xviii-xxii . . . . . . 1

xiX'xx.ii [ L] L] L 4 [ ) [ ] [ ] (] [ ] () l



1933.] G. E. Gates : Earthworms of Burma. 475

Drawida vulgaris Gates.
1930. Drawida vulgaris, Gates, Rec. Ind. Mus. XXXII, p. 296.

The nephridiopores of viii are displaced slightly dorsal to d.

All specimens are either fully clitellate or partially clitellate.

The male porophores are in b¢ slightly nearer to b than to ¢, the median
margin of the porophore not quite reaching to &. The porophore is
formed, apparently, by the development of a short transverse furrow
towards the posterior margin of x on each side. On the partially
clitellate and some of the clitellate specimens this furrow terminates
blindly at each end. On some of the clitellate specimens the furrow is
deepened and extended laterally and mesially to pass into the interseg-
mental furrow 10/11, cutting off from the posterior margin of x a *“ slice ”’
which fits into a definite indentation on the posterior margin of x. At
the centre of the slice is the male pore which can be definitely identified
only with high magnification and brilliant illumination or by pulling
the anterior margin of the porophore forward in such a way that the male
aperture is stretched widely open. The ventral face of the porophore
may be elevated slightly producing a cone-like or flap-like appearance.

F1g. 12.—Drawida vulparis Gates.

a. Spermathecal atrium X ca. 27. b-c. Spermathecal atria from two other specimens,
X ca. 47. d-e. Prostate central bodies after removal of granular investment.
Xx=granular investment X 55.

There are two pairs of vascular commissures in viii,
The gizzards are 2-4 in xii-xvi as shown below.

Segments. Specimens.
xii-xiv . . . . . . 4
xii-xv . . . . 4
xiii-xv . . . . . . 11
xiii-xvi . . . . . . . . 1
Xiv-Xxv . R . . . . . . 2

The prostate is short, erect or bent, club-shaped. The central body
decreases gradually in diameter passing ectally. The granular invest-
ment is much thinner on a short portion near the parietes or lacking,
The vas deferens which is short and slender passes into the prostate
near the ental end,
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The spermathecal ampullae are large relative to the size of the worm.
The atria are finger-shaped tubes, erect in vii, the ental portion smooth,
the ectal portion may be bent and annulated. The ectal part of the
atrium appears to be, at first, of about the same diameter as the ental
part but is probably slightly narrower but covered over with connec-
tive tissue.

Drawida sp.
Tharrawaddy, August, K. John, 1 aclitellate specimen.
Thayetmyo, September, K. John, 1 aclitellate specimen.

Length 26, 25 mm. Greatest diameter 1 mm., ca. 2 mm. Unpig-
mented. No trace of clitellar colouration.

Setal interval aa is slightly less than bc, ab and cd closely paired.

The spermathecal pores are small transverse slits in 7/8 slightly
median to c.

The female pores are in 11/12 slightly lateral to b.

In the groove between segments x and xi, in b¢ but slightly nearer
to b than to ¢, on each side there is a short, tubular but slightly flat-
tened anteroposteriorly placed penis. At the ventral end of the penis
is the minutely transverse, slit-like male pore. The posteriormost
margin of x just in front of the penis, as well as the anteriormost margin
of xi just behind the penis, is swollen and forms a sort of lip at the
base of the penis. The median margins of the lips do not reach to b.

There are no genital markings,

Internal anatomy.—The last pair of hearts is in ix. There are two
pairs of commissures in viii.

.

Fi6. 13.~Drawida sp.
a-b. Spermathecal atria X ca. 75. c¢-d. Prostates X ca. 47.

There are four gizzards in xiii-xvi or three in xiv-xvi.

The testis sacs extend slightly into ix, constricted by 9/10. The
vas deferens is long, rather wide and coiled into a mass of loops in X
underneath the testis sac which is of about the same size as the testis
sac. The vas passes into the prostate near the ental end. The prostate
is erect, club-shaped or pear-shaped with a finely granular surface.
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The ovarian chamber is of the inverted U type. The ovisacs are
small, in Xii. The spermathecal ampullae are large, the duct fairly thick
relative to the size of the worm. The spermathecal atrium is finger-
shaped, erect, thin-walled, the atrial lumen filled with whitish material.

There are paired, whitish masses, probably enterosegmental organs
on the dorsal surface of the intestine at the sides of the dorsal blood
vessel, in several segments just behind the last gizzard segment.

Remarks.—The penis is rather like the penis of D. molesta. All of
the reproductive organs except the ovisacs appear to be fully developed.
The ovarian chamber is not distended by ova as in completely sexual
Wworms.

The worms cannot be placed in any of the Burmese species of Drawida.

« Family MEGASCOLECIDAE.

Subfamily MEGASCOLECIN AE.
Genus Plutellus E. Perr.

Plutellus inflexus Steph.
1931. Plutellus inflexus, Stephenson, Rec. Ind. Mus. XXXIII, p. 179, figs. 2-4.

var. typicus Stephenson.

Stephenson did not see the spermathecal pores but stated that
“from internal dissection they are four pairs, opening in furrows 5/6
—=8/9 in line with the ventral setae.”” Three specimens of this species
forwarded by Dr. Stephenson have been examined. With the 26 mm,
objective and bright illumination the spermathecal pores can be recog~
nized on each of these specimens. The pores are in the intersegmental
furrows in setal line 0.

The clitellum according to Stephenson ‘‘ extends over segments
xiii-xix.”” In the three specimens just mentioned the clitellum extends
to 18/19 on one, to just behind 18/19 on another, and about half way
across xix on the third.

var. compositus, var. nov.
Tonbo, September, K. John, 59 aclitellate and 72 clitellate specimens.

External characteristics.—Length of clitellate specimens 50-87 mm.
Greatest diameter, 2 mm. The clitellate worms arc about 2 mm. in
diameter throughout. Unpigmented, yellowish clitellum. The anterior
end is hooked as in the variety typicus.

The prostomium is prolobous, marked off from segment i by a trans-
verse furrow. Just behind the prostomium on i, in the mid-dorsal line
is a minute triangular area with the base of the triangle a portion of the
furrow separating the prostomium from segment i. The first segment
I8 quite noticeably wider than the succeeding segments and usually has
8 single, more or less complete secondary furrow.

L
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The setae begin on segment ii. Interval ab is always smaller than
cd but the relative widths of the other intervals vary, the following
relationships were noted :—

ab<<cd<<be<<aa
ab<cd<<bc=aa
ab<cd<bc>aa
ab<cd>bc<aa

On the preclitellar segments, setae @ and b are about as large and
conspicuously protuberant as are ¢ and d but posterior to the clitellum
setae ¢ and d appear to be slightly larger and more conspicuously pro-
tuberant.

The position of the first dorsal pore was noted on 25 specimens on
each of which the pore is in 7/8.

The clitellum is saddle-shaped, reaching anteroposteriorly across
segments xiii-xviii at least. In a few specimens the clitellar glandularity
extends slightly on to segments xii and xix. The clitellar glandularity
on xix is slight, when present, and on none of the specimens does 1t
extend as far posteriorly as on the specimen of the variety fypicus
referred to above. Ventrally the clitellar glandularity extends to setal
line b. Setae a and b are present on the clitellar segments except on
segment xvili. Setae ¢ and d are not usually visible on the clitellar
segments although on some specimens the positions of these setae may be
indicated by very minute pits, the apertures of apparently empty setal
follicles. Dorsal pores are lacking between the clitellar segments but the
pore in 12/13 and that in 18/19 is almost always, possibly always,
functional. Intersegmental furrows are not usually recognizable ventral-
ly on the clitellar region and are not indicated dorsally and laterally.

The spermathecal pores (except in one specimen) are four pairs in
intersegmental furrows 5/6-8/9. The pores are minute and cannot be
seen except with the highest power of the binocular, with lower powers
of the binocular the positions of the spermathecal pores can often be
determined, the site of the pore is indicated by what appears to be a
minute blackish dot. The locations of the spermathecal pores are variable
but are always in aa, median to a. The pores are almost always symmetri-
cally placed, %e., the pore on one side is at about the same distance from
the midventral line as the corresponding pore on the opposite side. In
five specimens the pores are not symmetrical, one pore of each pair nearer
to the midventral line than the other pore. As a rule the ventral dis-
tance between a pair of pores varies from one intersegmental furrow to
the next. On a number of specimens the greatest ventral distance is in
5/6, the ventral distance shortening in each succeeding furrow until the
last pair of pores in 8/9 is fairly closely approximated to the midvental
line. On one specimen with a similar pore-arrangement there is a single
spermathecal pore in 8/9, in the midventral line. The regular decrease
or shortening of the ventral distance from 5/6 posteriorly is not charac-
teristic, the ventral distance varying from one furrow to the next in
many specimens in so many ways as to be scarcely worth recording.

The:e is a pair of female pores on xiv on a transversely elongated,
protuberant area on the anterior half of the segment, the area reaching
to b on each side or slightly lateral to 5. Each pore is just anterior to
seta a.
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The male pores were not definitely identified. There is, however,
on xviii, on each side and about in line with @, a minute, pit-like depres-
gion. If the prostatic duct is carefully pulled out of the parietes after
removal of the longitudinal musculature a bit of the epidermis on which
this pit is located is also removed.

The male area is not clearly outlined but is almost circular, trans-
versely oval, or elongately oval, extending across xviii and on to the
posterior margin of xvii and the anterior margin of xix. On a few
specimens there can be made out two very slight and rather vague pro-
tuberances, one on each side about in line @ and on this protuberance is
the pit previously mentioned.

The genital markings are transversely oval, median and slightly
protuberant areas in the region of the intersegmental furrows, reaching
laterally to @ on each side. Each marking involves the anterior portion
and the posterior portjon of two successive segments, the intersegmental
furrow lacking across the marking. At the centre of each marking is
a slight, transverse depression. Five specimens have a single marking
on 12/13 while 67 specimens have two markings on 11/12 and 12/13.

Internal anatomy.—(Opened 20 specimens.)

Septa are present, at least from 5/6 posteriorly ; 5/6-8/9 or 9/10 are
thickly muscular; 9/10 or 10/11 to 11/12 or 12/13 are slightly muscular
or muscular but never as thickly muscular as 5/6-8/9.

There is a gizzard, slightly longer than wide, just anterior to 5/6.
The intestine begins in xiv.

The last pair of hearts is in xii in each specimen.

The testes and male funnels are free in x and xi. There is a small,
acinous, vertical seminal vesicle at each side of the oesophagus on the
posterior faces of 10/11 and 11/12. The prostate is S-shaped or more
or less approximates to an S-shape, is straplike, flattened out against the
parietes, in xviii and xix or practically confined to xix. The prostatic
duct is short and slender, almost straight, widened slightly and glistening
towards the ectal end. On the posterior or mesioposterior aspect of
the duct is the bundle of penial setae.

ao é’ C.

F1a. 14.—Plutellus inflexus compositus, var. nov.
a-d. Spermathecae X ca. 14.

The penial setae are -4 to -6 mm. in length. The middle portion of
the shaft is practically straight, the base of the seta hent towards one
side as the handle of a walking stick. The tip is usually a straight con-
tinuation of the shaft, but may be very slightly bent towards the same
side as the basal bend. The tip tapers gradually to a fine point, and is
ornamented by a few spines or teeth. In some specimens these spines
seem to be paired and located at the sides of the seta, usually three or

L2
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four pairs. In other specimens one or two additional spines can be made
out between the lateral spines, forming rings. The bases of the spines of
a ring do not however appear to be continuous. There are either three
or four of such rings and there may be in addition faint indications of a
supplementary ring.

The spermathecae are four pairs, in vi-ix, each spermatheca passing
into the parietes close to the ventral nerve cord. In a very few speci-
mens the spermathecal ducts of the posterior pair of spermathecae
appear to come into contact within the parietes, but there are distinctly
separate spermathecal pores. One specimen, having a single sperma-
thecal pore in 8/9 in the midventral line, has the last pair of spermathecae
partially fused. Each spermatheca of this pair has an ampulla, a
diverticulum and a duct, but before the duct passes into the parietes it
unites with the duct of the other spermatheca, a fused duct of about
twice the usual width passing into the parietes in the midventral line
underneath the nerve cord.

The vas deferens in several specimens was traced from the posterior
faces of septa 10/11 or 11/12 until it passes into the parietes. The
posterior end of the vas was not found.

Remarks.—The spermathecal diverticulum is similar to that figured
for P. pandus save that in these specimens the oval chamber at the end
of the diverticulum is empty. The ovaries are paired masses of egg
strings in xiii. There are paired receptacula ovorum as in P. pandus
but the number of the egg-like bodies in the receptacle appears to be
smaller in the specimens from Tonbo.

Aside from the location of the spermathecal pores the differences
between the Tonbo specimens and the Kalewa specimens (variety fypicus)
are slight. But the constant location of the spermathecal apertures in
aa rather than in b appears to be significant and when taken together with
other less important points to justify a distinct varietal status for the
Tonbo specimens.

Plutellus pandus, sp. nov.

Rangoon : June, 7 aclitellace and 2 clitellate specimens ; July, 13 aclitellate and 20
clitellate specimens ; August, 51 aclitellate specimens ; September, 7 aclitel-
late specimens.

Ezternal characteristics.—Length of clitellate specimens, 57-87 mm,
Greatest diameter 2 mm. Number of segments of 5 specimens selected
at random :—185, 186, 177, 202, 205, Unpigmented ; clitellum yellowish.
The aclitellate specimens are practically straight, the partially clitellate
specimens may be straight or hooked, all fully clitellate specimens hooked.
The hooked appearance is due to the bending of the anterior end of the
worm in the clitellar region towards the ventral side.

The prostomium is prolobous but on many specimens there is dorsally
on the anteriormost margin of i just behind the transverse furrow
separating the prostomium from i a minute, triangular area outlined
by slight but definite furrows.

The setae begin on segment ii and are eight per segment throughout
the length of the body. Interval ab is always less than interval cd,
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usually about one half or less but the other intervals vary relative to
each other throughout the length of one individual or from one worm to
another. The following were noted :—

ab<cd<<bc<aa
ab<cd>bc=aa
ab<cd>bc<aa
ab<cd<bc=an

Setae ¢ and d are always slightly larger and more protuberant through-
out the whole length of the worm than a or b.

The position of the first dorsal pore was noted in 50 specimens in
each of which it is in 7/8. In two specimens there is a non-functional,
black marking in 6/7.

The clitellum, when fully developed, extends at least from 12/13 to
18/19, but in many (pecimens the clitellar glandularity extends very
slightly beyond these limits on to xii and xix. There are no dorsal pores
on the clitellum but pores in 12/13 and 18/19 are always functional. The
clitellum is saddle-shaped, reaching ventrally into be, to mid be, or to just
lateral to b. Setae a and b are present on each of the clitellar segments
except on segment xviii. Setae ¢ and d may be both present on the
clitellar segments or seta d may be lacking on each of the segments or
both ¢ and d may be lacking on each of the segments.

The spermathecal apertures are six pairs in intersegmental furrows
5/6-10/11 (11/12 on one specimen). The pores are minute, so small as
to be scarcely recognizable as definite pores even with high powers of the
binocular. Each of the first four pairs of pores is surrounded by a very
fine, rim-like lip, which is lacking about each of the last two pairs of
pores. The latter appear, with the high powers of the binocular, to be
merely minute black dots in or in the region of the intersegmental fur-
rows. The spermathecal apertures are in line with seta a or very
slightly median to a.

There is a pair of female pores on xiv, each pore just in front of seta
@, the aperture a trifle larger or more readily recognizable than either
the spermathecal or male pores.

The male pores have not been definitely identified. There is on
xviii on each side in the transverse setal line and in line a longitudinally,
a minute pit or pore. When the prostatic duct is carefully pulled out
from the parietes after removal of the longitudinal musculature a cir-
cular patch of epidermis is removed on which the pit is located.

The male area is not clearly outlined but is a single, transversely
oval area, reaching laterally to b or nearly to b, extending across the
whole length of xviii and reaching slightly on to xvii and xix. On this
area there are two very slight and very small tumescences, each of which
bears one of the pits or pores associated with the ectal end of the pros-
tatic duct.

The genital markings are unpaired and median in position. Each
marking is a transversely elongated, anteroposteriorly narrowed swell-
ing or tumescence of the parietes just along the intersegmental furrows,
reaching laterally to b or nearly to b or slightly lateral to 5. The number
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and location of these markings were determined on all specimens on which
the markings can be recognized and are as follows :—

Specimons,
Markings. I I
9/10, 10/11, 1112 . . . . . . .o 2
9/10, 10/11 . . . . . . . 1 .o
10/11, 11/12 . . . . . . . 8 8
10/11, 11/12, 12/13 . . . . . . 4
11/12, 12/13 . . . . . . . 8 1.
11/12 . e e e e e b 7
12/13 4 .

I=aclitellate. II=clitellate.

On several aclitellate specimens as well as on four of the clitellate
specimens one of the markings is asymmetrical and just lateral to the
midventral line, on one side or the other. The intersegmental furrow is
lacking ventrally in the region of the genital marking but the spermathe-
cal pores on a marking are in line with the intersegmental furrow.

Internal anatomy.—(Opened 14 clitellate and several aclitellate speci-
mens).

All septa are present from 5/6 posteriorly, 5/6-9/10 thickly muscular,
10/11-12/13 also thickened and slightly muscular as a rule ; 12/13 usually
thinner than the preceding septa.

The gizzard is located just anterior to 5/6, is not very strong, slightly
longer than wide. The intestine begins in xiv, with 14/15 or anteriorly
in xv.

The last pair of hearts is in xiil in all but one specimen in which the
last pair is in xii (the specimen is however abnormal in other respects).

The testes and male funnels are free in segments x and xi. There are
two pairs of seminal vesicles, in xi and xii. Each vesicle is a small,
acinous, vertically elongated body on the posterior face of 10/11 or 11/12
at the side of the oesophagus. The prostates are flattened and strap-
like, in xix and xviil or xix only, bent into an S-shage or an approxima-
tion of an S-shape. The prostatic duct is straight, short, slender, but
with a thickened and glistening ectal portion. The vasa deferentia were
not found.

The ovaries are small and hard to find in most specimens. As a
matter of fact I did not succeed in getting out the ovaries from a number
of specimens although a small, button-like body in the usual location in
xiii on each side was noted. In three specimens the ovaries were readily
visible and were removed. Each ovary consists of a number of elongated
egg strings, each strinig containing several fairly large, ovoid ova at the
posterior end and anteriorly a string of smaller, almost cuboidal ova in
which the nuclei are much larger relative to the size of an ovum than
posteriorly. In each worm there is a pair of receptacula ovorum in xiv,
each ovisac attached to the posterior face of 13/14 just lateral and close
to the gut. In a number of specimens these ovisacs were not at first
visible but were eventually found in a slight funnel-shaped invagination
of septum 13/14 anteriorly in such a way that the ovisacs are pressed
against the cesophagus and covered over by the septum. The ovisacs
were removed from a number of the specimens. Fach contains a central,
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dark mass of tissue around the periphery of which are arranged a number
of cells which may be of various sizes. Each cell has a single ovoidal
(nuclear ?) body or several such bodies. Definite measurements were
not made but each of these ovoidal bodies is of about the same size and
appearance as a terminal ovum of an egg string.

The spermathecae are six pairs, located in segments vi-xi (one speci-
men with 7 pairs in vi-xii). In the first four spermathecal segments each
spermathecal duct is, as a rule, slightly shorter than the ampulla which
is ovoidal. The diverticulum consists of a short and narrow stalk portion,
swelling out entally into a more or less ovoidal-shaped sac in which there
is a solid ovoidal body nearly but not quite filling the lumen. The
solid body is iridescent and presumably contains spermatozoa. Each
spermathecae of the next two spermathecal segments are provided with a
diverticulum with stalk a trifle thicker than anteriorly, while the duct is
usually longer than the ampulla which is spheroidal rather than ovoidal.
In several specimeéns a diverticulum is lacking on one of the spermathecae
of xi. The diverticulae of spermathecae of segments x and xi have the
iridescent mass as anteriorly. Curiously, this iridescent mass is present
in the terminal chambers of the diverticula of specimens which have no
trace whatever of clitellar glandularity. The spermathecae of xii are
small and lack diverticula.

L 00

Fia. 15.—Plutellus pandus, sp. nov.
Spermathecae from left side of one specimen. @, from segment vi, b. from segment vii,
c. from segment ix, d. from segment xi, e, from segment xii.

~ The penial setae are -033--047 mm. in length and about -007-:009 rm,
thick at the region of greatest width. The shaft is straight throughout,
or with a slight bend at one end or with a bend at each end, in the latter
case both bends are towards the same side of the shaft. The tip narrows
gradually to a fine point and is ornamented with a few sparsely scattered
teeth or spines that are very difficult to see.

Remarks.—Although large numbers of earthworms have been col-
lected in Rangoon, nearly every year for ten years, no mature specimens
of this species were obtained until this year. All of the 1932 specimens
were collected from one spot about five minutes walk from the University
estate. When this little area dried up in September the worms dis-
appeared and none have been found since. As clitellate specimens were
found only in June and July, it would appear that the breeding season of
this species, at least in Rangoon, is unusually early, i.e., at the very
beginning of the rainy season. The majority of the aclitellate specimens
obtained in Avgust and September are fully as large as the clitellate
mdividuals but vave no traces of clitellar glandularity.

The species may be distinguished ficm all other Indian ar.d Euimese
species of Plutellus by the six pairs of spermatkecae.



484 Records of the Indian Museum. [ Vor. XXXV,

Plutellus sp.
Chaukan near Pegu, August, K. John, 1 aclitellate specimen.

Length 250 mm. Diameter about 2 mm. There is a pair of pores
on xviii, each pore about in line @. The anterior setae on segments
ii-vii are enlarged and blackened so that the appearance of the ventrum
anteriorly is much like that of Drawide gracilis.

The last pair of hearts is in xiii. The intestine begins in xvii.

Enlarged anterior setae such as are present in this specimen have not
been observed in any species of Plutellus hitherto recorded from Burma.
The worm is either abnormal with respect to this characteristic or else
belongs to some species not yet found in a clitellate condition. The
length is also much greater than any previously noted in Burmese
species of Plutellus.

Genus Tonoscolex, gen. nov.

Unpigmented worms with spermathecal pores in  6/7-7 /8, in a or
median to a ; paired female pores on xiii ; male pores on xvil in seminal
grooves which extend either across xvi and xvii or xvii and xviii. Gizzard
large in vi; intestine begins in xiv ; paired, stalked calciferous glands
on the oesophagus in ix-xii. Last pair of hearts in xii. Testes paired
in ix and x ; seminal vesicles paired in x and xi; ; prostates strap-shaped
with soft, Whlthh ducts. Ovaries and oviducal funnels in xii.

The genus is erected for Burmese worms formerly referred to Notos-
colez. Three Indian species of Notoscolex and one species of Megascolex
are probably to be included in the new genus. Further discussion of
the relationship of Tonoscolex to Megascolex and Notoscolex as well as a
consideration of the classification of the Megascolecinae is postponed
for lack of space to a later occasion.

Tonoscolex birmanicus (Gates).

1927. Notoscolex hirmanicus, Gates, Ann. Mag. Nat. Hist. (9) xix, p. 609.
Maymyo, August, K. John, 10 aclitellate specimens.

Tonoscolex depressus (Gates).
1929. Notoscolex depressus, Gates, Proc. U. S. Mus. LXXV (10), p. 14.

Pyinmana, September, K. John, 12 clitellate specimens.
Taungyi, September, Saya Ba Te, 18 clitellate specimens.

The Pyinmana specimens.—Length of each specimen greater than
200 mm., the tail portion of each worm lacking. Greatest diameter
6-7 mm,

The first dorsal pore is in 9/10 (1 specimen), in 10/11 (4), in 10/11
but with a non-functional, pore-like making in 9/10 (7).

The clitellum is fully developed and is reddish. Intersegmental
furrows and dorsal pores lacking.

The male region is an area of slight protuberance without the mid-
ventral depression that characterizes the type specimens. The seminal
grooves when fully developed have the f-shape characteristic of the
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species. On some of the specimens the grooves are unusually short,
ending anteriorly just behind the male pore or continued anterior to the
male pore only slightly. The posterior ends of the male pores are in
line with ¢ or slightly median to ¢. The male pores, when not in seminal
grooves, are readily recognizable as small, transverse slits.

Testes were not found in ix and x but the male funnels are well deve-
loped as are the oviducal funnels. The seminal vesicles are small. The
vasa deferentia have an unusually wide lumen and an abnormally thin
wall. The spermathecae are small.

In ix and x there are masses of nematodes. In each seminal vesicle
of xi (and occasionally also in vesicles of x) are several ““ brown dises”.
The disc is composed of a brownish granular material, setae and pseu-
domavicellae cysts. Cysts filled with pseudonavicellae spores are present
in the seminal vesicles, massed in the coelom of ix and x, and are also
scattered throughout the coelom posterior to the prostatic region.

The Taungyi specimens.—The greatest length is 150 mm. The
greatest diameter is 5-5} mm.

The clitellar region is markedly protuberant and dark reddish.
Intersegmental furrows are lacking but dorsal pores or rudiments of the
pores are visible.

The first dorsal pore is in 9/1€ in 17 specimens, in 10/11 in one speci-
men.

The male region is, as in the preceding specimens, an area of slight
‘protuberance without a midventral depression. The seminal grooves
are perfectly formed and contain the male pores which are recognized
only with difficulty. The male region of each specimen is divided into
two portions by a groove at the midventral line.

The prostatic duct emerges from the median margin of the gland and
about one-third of the length of the gland from the anterior end. In
several specimens each prostate is separated into two distinct portions,
the prostatic duct bifurcating to send a branch to each portion. The
posterior portion of such a divided gland is usually folded on itself.

The spermathecae and seminal vesicles are small.
There are no calciferous glands in segment x of one specimen.

There are masses of spermatozoa (morula stage) in segments ix and
x. Scattered through these masses are numerous cysts containing
pseudonavicellae spores. In several specimens there are additional
cysts sparsely scattered throughout the coelom of the region behind the
prostates. In one specimen the parietes is nearly covered by cysts
throughout the whole length of the worm behind the prostatic region.
No nemas were found.

var. scutatus, var. nov,

Loikaw, September, G. E. Blackwell. 7 aclitellate or partially clitellate specimens,

Koopra, September, G. E. Blackwell, 19 clitellate specimens. (Three aclitellato
specimens without seminal grooves or genital markings may also belong to
this variety).

External characteristics.—Length up to 160 mm, Greatest diameter
53-6% mm.
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The setae begin on segment ii and are eight per segment, although on
ii-viil, ix or x, setae @ and b are usually not visible and possibly lacking,
The ratios of the setal intervals vary but usually eb<<ed<bc < aa, dd
slightly greater than one half of the circumference.

The first dorsal pore is in 9/10 but on a number of specimens there is
a more or less pore-like marking in 8/9 in the mid-dorsal line.

The spermathecal apertures are minute, in 6/7-7/8, in line with or
slightly median to a.

The male pores are minute, transverse elits towards the anterior ends
of the seminal grooves.

The clitellum is conspicuously protuberant, reddish, annular, ex-
tending from 12/13 to 16/17 or only across the anterior two-thirds of
zvi. Dorsal pores and intersegmental furrows are lacking ; setae may
or may not he present.

Segments xvii and xviii are longer ventrally than preceding and
succeeding segments and in this region the epidermis and muscular
layers are thickened, the thickened region in the shape of a U with the
limbs of the U directed posteriorly and parallel to the midventral line.
Midventrally between the imbs of the U the body wall is thin, the
epidermis often transparent so that the muscle fibres underneath can
be recognized from the exterior. ‘The midventral area between the
limbs of the U may be depressed as a whole or there may be two longi-
tudinal, slit-like grooves or depressions of the area, one on each side just
median to the arm of the U. The thin epidermis is flecked with minute
bits of yellowish or brownish pigment. The seminal grooves are located
on the arms of the U. Posteriorly each groove is slightly median to
c or in the lateral portion of bc and is practically parailel to the mid-
ventral line. The anterior portion of the groove is also almost straight
and is bent at an angle to the posterior portion of the groove so that the
anterior end of the groove almost reaches the midventral line. There
is no specially protuberant U-shaped ridge at the anterior terminus of
each seminal groove as in the previous specimens of the species but the
epidermis at each side of the groove is slightly protuberant, softly
tumescent anteriorly, more firmly tumescent posteriorly. On xvi,
immediately in front of the anterior ends of the seminal grooves there
is a deep, transversely, slit-like groove or depression, reaching laterally
on each side about to b.

Internal anatomy.—(Opened 13 specimens).

Septa 6/7-10/11 or 11/12 are thickly muscular, 12/13 (and sometimes
11/12 also) are slightly muscular and translucent.

The last pair of hearts is in xXii in every specimen.

Male funnels are present in ix and x but no testes were definitely
identified. 'The seminal vesicles are small, vertical bodies at the sides
of the oesophagus on the posterior faces of septa 9/10 and 10/11. The
prostates extend through xvi-xx, xxi, or xxii. The vas deferens has
not been traced throughout in any specimen but can be seen in xvii
rising from the parietes and passing into the prostate just anterior to
the point of emergence of the prostatic duct. The latter is about 3-4
mm. long.

The anterior spermathecae are usually slightly smaller than the
posterior spermathecae. The spermathecal ampulla is spheroidal,
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subspheroidal to heart-shaped and is longer than the coelomic portion of
the duct which is short and stout and narrowed abruptly within the
parietes. The diverticulum is rounded, usually more or less spheroidal

a. . C.

F16. 16.—Tonoscolex depressus scutarius, var nov.
a.). Spermathecae from 3 specimens, X ca. 14.

and apparently sessile on the duct at the junction of the latter with the
ampulla. It is possible to dissect off from the duct connective tissue
which conceals from view a stalk-like portion of the diverticulum that
passes into the duct nearer to the parietes. The spermathecal ampulla
is distended by masses of finely granular, light brownish material.

The U-shaped thickening of the parietes projects conspicuously into
the coelom but is concealed from view in a dissected specimen by
numerous muscular cords which pass in a diagonal fashion from the dorsal
face of the thickening to the parietes laterally.

Remarks.—No parasites were found.

The reproductive organs of the aclitellate specimens are minute
rudiments or entirely unrecognizable.

Tonoscolex ferinus, sp. nov.

Koopra, September,. G. E. Blackwell, 5 aclitellate specimens.

External characteristics.—Length, to 1256 mm, Greatest Jdiametei,
5 mm. Unpigmented. On segment v there is a single, postsetal, secon-
dary furrow. On segment vi and the succeeding segments there is a
presetal secondary furrow and in addition a postsetal secondary furrow.
Tertiary furrows are not well developed and rarely are completely cir-
cumferential. There may be a tertiary furrow on the posterior-most
secondary annulus of viii-xi and a similar tertiary furrow on the ante-
rior-most secondary annulus of ix-xi. On segments vi and vii there a1¢
numbers of short furrows passing anteroposteriorly on the midventral
region.
 The setae begin on segment ii. The setal circles have a wide mid-
dorsal and midventral break anteriorly but posteriorly the mid-dorsal
break decreases until it almost disappears, but the midventral break
remains of about the same width throughout. The numbers ot the
setae on three specimens are indicated below.

ii vii xii p-9-4
29 29 39 40
23 26 36 37

26 21 31 41
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The number of setae on the posterior segments varies from 34-41.

The first dorsal pore is in 9/10 ; two specimens have a non-functional,
pore-like warking in 8/9 in the mid-dorsal line.

One specimen has very slight indications of the initial development
of clitellar glandularity on segments xiii-xv and the anteriormost por-
tion of xvi.

The spermathecal apertures are minute, two pairs, in 6/7-7/8, slightly
median to a. On one specimen there is an unpaired median sperma-
thecal pore about in the midventral line in 6/7 as well as in 7/8.

The female pores are paired on xiii, in aa and are either in the trans-
verse setal line or slightly anterior to the transverse setal line.

The male pores are minute, transverse slits in the seminal grooves—
towards the anterior ends of the grooves.

Segments xvii and xviil are much longer ventrally than the preceding
and succeeding segments. On these two segments of the most mature
specimen there is a thickening of the body wall in a sort of U shape.
The limbs of the U are not parallel to the midyentral line but posteriorly
are slightly more lateral than anteriorly. On each arm of the U is a
seminal groove ; the posterior end of the groove is about opposite seta
e, f, or g, from whence the groove passes anteriorly and then mesially
but not quite reaching the midventral line. On xvii, immediately in
front of the anterior ends of the seminal grooves there is a deep, trans-
versely slit-like groove or depression, reaching laterally on each side
about to b. The midventral region between the arms of the U is un-
usually thin, the epidermis so thin that the circular muscle fibres are
visible from the exterior through the epidermis.

The midventral thinness of the parietes on the male area is deve-
loped only in one specimen, but with this exception the male areas
are alike in all the specimens.

Internal anatomy.—(All specimens opened).
Septa 6/7-10/11 are muscular or thickly muscular, 11/12 and 12/13
are slightly muscular and translucent.

The gizzard in vi is well developed. The intestine begins in xiv,
There are four pairs of stalked calciferous glands in ix-xii,

The last pair of hearts is in xii.

The testes and male funnels are paired in ix and x. The sgminal
vesicles are vertical bodies at the sides of the oesophagus on the poste-
rior faces of septa 9/10 and 10/11. The prostates are flattened, strap-
shaped bodies’ extending through segments xvii-xix, xx, xxi, or xxii.
Each prostate has a smooth median margin, the lateral margin incised
by the septa through which the prostate passes. The prostate is thinner
laterally than at the median margin. The prostatic duct is about 1-1}
mm. in length, soft, whitish, practically straight. The vas deferens-
has not been traced throughout but can be seen in xvii rising from the
parietes and passing into the prostate just anterior to the point of emer-
gence of the prostatic duct. The prostatic duct emerges from the median
margin of the prostate near the anterior end or from the anterior margin
(1 specimen),
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The parictal thickening of the male region projects slightly into
the coelom. Muscular cords pass from the dorsal face of the thickened
region to the parietes laterally.

.

F1c. 17.—Tonoscolex ferinus. sp. nov.
a-c. Spermathecae X ca. 22.

K’W

The spermathecal ampulla is spheroidal to heart-shaped, longer
than the coelomic portion of the duct which is stoutish. The duct is
rarrowed within the parietes. The diverticulum is small but consists
of a narrow, stalk-like portion and a widened terminal chamber. The
diverticulumw issues from the duct just as the latter passes into the
parietes. The anterior spermathecae appear to be slightly smaller than
the posterior spermathecae.

In the specimen with unpaired, median spermathecal pores the ducts
of a pair of spermathecae unite in the parietes opening to the exterior
by a single pore.

The ovaries and oviducal funnels are at the usual locations in xii.

Remarks.—In spite of the fact that the clitellar glandularity is not
developed the reproductive apertures and the reproductive organs appear
to be fully developed.

T. ferinus differs from other Burmese species of Tonoscolex only
in the possession of perichaetine setae. Were it not for these setae the
determination of the specific status of the worms would be rather diffi-
cult. The seminal grooves are almost exactly like the grooves of 7' d.
scutatus and are not very different from the grooves of T' triquetrus.

T. ferinus stands in somewhat the same relationship to the Burmese
species of Tonoscolex as does M. horar to the Assamese species of Tonos-
colex. Stephenson states (1923, p. 248) with reference to M. horai that
“ This species is closely related to an Assamese group of species of
Notoscolex and has doubtless arisen from some species of this”group,
independently of the great majority of species of Megascolex.”” In spite
of the apparent origin of M. horar from the Assamese species of Noto-
scolex and the greater similarity of M. horai to those species than to
any species of Megascolex and mercly because of the presence of peri-
chaetine setae, hora; was placed in the genus Megascolex. Only a single,
immature specimen of M. hora: has bheen collected hitherto. Until
further material and especially clitellate specimens become available
for study, the status of M. horai must be regarded as doubtful. The
species may have to be included in T'onoscolex.
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Tonoscolex lunatus (Gates).
1929. Notoscolex lunatus, Gates, Proc. U. S. Nat. Mus. LXXYV (10), p. 16.

“ Wet soil, grove of trees, Peng Sai, Mang Lun State, October’’, H.
Young, 9 clitellate specimens.

-Namkham, September, G. S. Seagrave, 5 clitellate specimens.

The Peng Sai specimens.—Length 85-121 mm. Greatest diameter
3 mm, Unpigmented, clitellum bright yellowish after more than a
year of formol preservation.

The setae begin on ii and are present, throughout, though one or more
setae may be lacking on any particuiar segment.

The clitellar region is conspicuously -protuberant ; intersegmental
furrows lacking but functional dorsal pores or rudiments of pores pre-
sent.

The first dorsal pore is in 9/10.

The spermathecal and male pores were not identified.

The male genital field is characteristic as in the type specimens.

The seminal vesicles and the spermathecae are small, the spermathe-
cal diverticula unusually short. The vasa deferentia are very delicate,
abnormally narrow and thread-like especially towards the posterior
end. FEach ovary contains only a few ova.

In each of eight dissected specimens there are masses of cysts in
ix-xi. The cysts are white or transparent, if white filled with pseudona-
vicellae spores. There are also further cysts or masses of spores
sparsely scattered throughout the coelom bhehind the prostatic region.
There are nemas in the coelom of segments ix and x of three specimens.

The small size of the worms, the small size of the- seminal vesicles
and of the spermathecae and the abnormal condition of the vasa defer-
entia may, perhaps, be regarded as results of parasitism.

The Namkham specimens.—Length 140-170 mm. Greatest diameter

4} mm.

The first dorsal pore is in 9/10.

The clitellar region is markedly protuberant.

The longitudinal setal rows are regular on three of the specimens,
quite irregular behind the clitellum on two specimens.

The male field is an area of slight protuberance, without the mid-
ventral depression present on the type and the Peng Sai specimens,
The seminal grooves are characteristic. The posterior ends of the grooves
are about in line with b or slightly lateral to 5. The U-shaped ridge
at the anterior end of each seminal groove is unusually protuberant,
the ridge soft, wrinkled and apparently retractile.

The seminal vesicles and the spermathecae are small and the vasa
deferentia are unusually fine. The spermathecal diverticula are un-
usually short ; they may be knob-shaped, about twice as long as wide,
or 3-4 times as long as wide but never as long as in the type specimens.

There are nematodes in the masses of spermatozoa (morula stage)
in segments ix and x. There are numerous cysts on the parietes behind
the prostatic region and also on the intestine,
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? Tonoscolex triquetrus (Gates).
1932. Notoscolex triquetrus, Gates, Rec. Ind. Mus. XXXIV, p. 370, fig. 2.

Koopra, September, G. E. Blackwell, 7 aclitellate specimens.

The length varies from 340-450 mm., but three of the specimens are
incoraplete posteriorly. The greatest diameter is 10 mm. Unpig-
mented.

The longitudinal setal rows are more or less irregular. Any seta
of a particular segment may be lacking or displaced mesially or laterally
from its normal position. Niue setae were found on one segment of
one specimen.

The first dorsal pore is in 9/10.

Each specimen has a single, readily recognizable female pore in the
midventral line on xiii.

The male genital field is an area of slight protuberance without
midventral depresssbu. The seminal grooves vary slightly in their
conformation. On one specimen the grooves are perfectly straight as
in friquetrus. On other specimens there is some slight bending so that
there 1s more or less resemblance to the grooves of depressus or on two
specimens to the grooves of the variety scutatus.

The ovaries and testes are represented by slight ridges on the poste-
rior faces of the reproductive septa. The seminal vesicles and the sper-
mathecae are small. The spermathecal diverticula are tubular or
finger-shaped, longer than the spermathecal ducts but shorter than the
ampullae.

There are masses of nemas in segments 1x and x, smallish cysts with
pseudonavicellae spores in the seminal vesicles and larger cysts with
similar spores on the parietes from ix posteriorly. The parietal cysts
are flattened discs with an coval outline and a length of 1 mm. or slightly
more.

The Koopra specimens are not only the best preserved specimens
of the genus Tonoscolex that have been collected for a couple of years,
but also have the most normal appearance, so far as external condi-
tions are concerned. The worms are plump and the body. wall is firm.
The presence of so many parasites in worms that appeared to be in
such good condition was therefore quite unexpected.

A single female pore has not hitherto been noted in the genus Z'onos-
colex,

Genus Megascolex Templeton,

Megascolex mauritii (Kinberg).

Meiktila, August, H. E. Dudley, 3 aclitellate and 1,001 clitellate specimens.
Mahlaing, September, K. John, 16 specimens.

Magyidaung, September, K. John, 8 specimens.

Mondine, September, K. John, 33 specimens.

Kyaukpadaung, September, K, John, 17 specimens,

Tonbo, September, K. John, 21 specimens,

Thazi, September, XK. John, 43 specimens.

Mandalay, September, K. John, 51 specimens.

Sagaing, September, K. John, 6 specimens.
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Meiktila, September, K. John, 53 specimens,
Kyauk-kyone, September, K. John, 7 specimens.
Prome, September, K. John, 5 specimens.
Thayetmyo, September, K. John, 26 specimens.
Akyab, September, Bruce Taw, 77 specimens.
Bassein, October, K. John, 1 specimen.
Kyaukpyu, January, Saya Ah Sou, 38 specimens.

An aclitellate specimen from Meiktila had lost the first seven seg-
ments and a considerable portion of the eighth segment. It had re-
generated the lost portion of segment viii and six segments and a pros-
tomium.

Genus Pheretima Kinberg.

Pheretima alexandri (Bedd.).

Maymyo, August, K. John, 29 specimens.

Loikaw, September, G. E. Blackwell, 70 specimens.

Koopra, September, G. E. Blackwell, 1 specimen.

Mala, September, G. E. Blackwell, 69 specimens.

Thandaung, September, G. E. Blackwell, 14 specimens,

Mt. Popa, September, K. John, 5 specimens.

Sagaing, September, K. John, 6 specimens.

Thayetmyo, September, K, John, 1 specimen.

Prome, September, K. John, 1 specimen.

Taungyi, September, Saya Ba Te, 173 clitellate specimens.

Kalaw, September, Saya Ah Sou, 295 clitellate specimens.

Kalaw, September, Saya Ah Sou, 32 clitellate specimens.
Kamaungthwe River, August, W. D. Sutton, 140 clitellate specimens.
Kamaungthwe River, October, W, D. Sutton, 49 clitellate specimens.

In a previous paper two varieties of P. alexandri were distinguished.
During routine examinations of collections these varieties have been
identified by counting the male setae on xviil. If the number of setae
is less than xiv the worm has been considered to belong to the variety
typica but every fifth worm has been opened to confirm the identi-
fication. If the number of male setae is xiv or more the specimen has
been opened and the identification made in accordance with certain
internal characteristics as previously described (Gates 1931, p. 367). This
procedure had made possible the placing of any particular worm in
one or the other of the two varieties until the Taungyi-Kalaw-Kamaun-
gthwe collections were taken up. The points of especial interest in
connection with the specimens in these collections are summarized briefly
below.

The Taungyi specimens differ from the variety typica as follows :—
The genital markings are only faintly indicated or feebly developed.
The testis sacs of x are fused dorsally in such a way as to include the
hearts of x and a small portion of the dorsal blood vessel in an inverted
U-shaped chamber, the hearts of x surrounded by testicular material.
The muscular widening of the ‘spermathecal duct is less evident
though recognizable.

The Kalaw specimens (first batch) differ from the variety typica as
follows :—The male pore areas on xviii are deeply retracted into the
parietes, in such a way that the male pore areas appear to be much



1933.} G. E. Gates : Earthworms of Burma. 493

nearer than usual to the midventral line. The seminal vesicles of xii
are unusually small. The spermathecae are smaller than usual and the
diverticula are bright yellowish, of about the same shade as the clitellar
colouration.

The Kalaw specimens (second batch) differ from the variety typica as
follows :—The male setae on xviii are 13-22: 13 (4 specimens), 14 (3),
15 (4), 16 (3), 17 (1), 18 (4), 19 (2), 20 (8), 21 (2), 22 (1). The sperma-
thecal setae on segment vi are 14-18. The genital markings are of the
gracilior type. The spermathecae are smaller than usual and the diver-
ticulum is always shorter than the combined lengths of the duct and
ampulla.

The Kamaungthwe specimens (first batch) differ from the variety
typica as foillows :—The male setae on xviii are 16-22 : 16 (1 specimen),
17 (17), 18 (41), 19 (9), 20 (9), 21 (4), 22 (1). The spermathecal setae on
vi are 11-14. The genital markings are of the gracilior type. The
testis sacs of x are,rounded bodies projecting anteriorly from 10/11 on
the ventral parietes. The hearts of x do not pass into the testis sacs
until they have passed down about to the level of the ventral face of
the oesophagus, the dorsal face of a testis sac distinctly invaginated
at the point where the heart passes into the sac. Kach seminal vesicle
of xii as well as of xi is in two parts,—a dorsal, cream-coloured, smooth
portion which fits over the dorsal end of the ventral part as the socket
of a ball and socket joint. The ventral part of the vesicle is greyish
with finely granular surface. The spermathecal duct is unusually nar-
row, just ectal to the ampulla.

The Kamaungthwe specimens (second batch) differ from the variety
typica as follows :-—The male setae on xviii are 16-22. The spermathe-
cal setae on vi are 9-14. The genital markings are of the gracilior type.
The internal characteristics are as in the August specimens from the
same localities. The October worms are however unusually large,
reaching a length of as much as 290 mm., and a diameter of 9 mm.

All of the Taungyi worms are infested with parasites in an encysted
or trophozoite stage as follows : —Cysts in the nerve cord from segments
xi-xxx or xxxv, 85 specimens. Cysts in or on the dorsal blood vessel
of segments xix-xxx or xxxv, 25 specimens. Small cysts on the intes-
tine which is almost entirely covered thereby from segment xix to the
anal region, 1 specimen. A few small cysts scattered throughout the
coelom from segment xix to the tail region, 62 specimens. The genital
markings of the last 62 specimens are more like the genital markings
of typica than on any of the other specimens, but curiously these 62
worms are all much smalier and slenderer than the others from the same
locality.

Three cysts were found on the dorsal blood vessel in the region of
segment xvii of one specimen of the first batch of Kalaw specimens.
No parasites were found in the other worms of that batch.

In 17 specimens of the second batch of Kaiaw specimens there are
masses of small, spheroidal or ovoidai cysts on the dorsal blood vessel
and on the dorsal face of the gut in the region of segments xvi-xxvii,
xxvili or xxix, the dorsal blood vessel scarcely if at all recognizable
and the dorsal face of the gut completely covered by the cysts. In
some of these specimens there are in addition cysts in the walls of the

M
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hearts of xii-xiii, the hearts hypertrophied, formless structures filling
the coelom hetween the gut and the parietes. Smaller numbers of cysts
in the same region were noted in 2 specimens. No macroscopic para-
sites were found in the remaining 13 specimens of the batch.

No parasites were found in the first batch (August) of worms from
the Kamaungthwe River region. In the second batch (October) from
the same area every specimen is parasitized. The parasites are .in a
cyst stage and are located on : -septa 6/7 and 11/12-13/14, on the parietes
of segments vii-xx, on the spermathecal diverticula, on or within the
seminal vesicles. The spermathecal diverticulum or seminal vesicle
may be nothing but a mass of cysts. Collapsed cyst-like bodies, either
empty or filled with a finely granular, brownish material are fairly com-
mon within the longitudinal muscular layer in the region behind segment
xx. Attention is called to the fact that in spite of the heavy parasitic
infestation these worms are unusually large, i.e., long and thick. Ex-
ternally, as in so many other cases, the worms have a perfectly healthy
appearance,

The failure to find parasites in the August Kamaungthe specimens
is probably due to the fact that at that time of the year the parasites
are present only in some microscopic stage of the life cycle and hence
are not readily visible in the dissected specimens.

One of the Loikaw worms has no male pore or male pore area on
ene side of xviii, the marking of the other side poorly developed. The
spermathecae are rudimentary and without diverticula ; prostates and
prostatic ducts lacking. The parietes of the region from xix to the
tail is covered with cysts.

The Mamyo-Loikaw-Thayetmyo-Prome worms can all be referred
to the variety typica. The Taungyi-Kamaungthwe worms cannot be de-
finitely referred to either typica or gracilior as previously defined. It
now seems likely that some if not all of the characteristics that were
thought to be typical of gracilior are in reality the result of protozoan
parasitism.

Pheretima analecta Gates.

1982. Pheretima analecta, Gates, Rec. Ind. Mus, XXXIV, p. 501, fig. 27.

variety promota, var. nov

Pegu Yomas, August, G. R. Anderson, 2 clitellate specimens.

One of the worms (No. 1) was improperly preserved. The wall of
the gut is rotted but the body wall and the reproductive organs are in
a fairly good state of preservation.

Eaxternal characteristics.—Length, ca. 94 mm. Greatest diameter,
4 mm. Number of segments (No. 2), 108. Colour: dorsally, red-
dish to brownish ; clitellum, greyish. The buccal cavity is everted
and conspicuously protuberant at the anterior end.



1933.] G. E. GatEes : Earthworms of Burma. 495

The setae begin on ii, are small and closely crowded. There is no
definite midventral break, a slight middorsal break of variable width
may be present. The setal numbers are indicated below.

1. 2.
vi . . . . . . 27 26
vii . . . 28 28
viii . . . 31 29
xvii . 29 26
Xviii . 184 20
XX . ‘e 96

The first dorsal pore is in 12/13.

The clitellum covers or nearly covers segments xiv-xvi. Setae,
dorsal pores and intersegmental furrows lacklng

The spermathecal pores are four pairs, minute, on tiny tubercles
ou intersegmental furrows 5/6-8/9.

The single female pore is on xiv, at the centre of a transversely oval,
whitish area.

The male pores are minute, each pore at the centre of a small, round
or longitudinally oval disc which is marked off from the parietes by
a definite but slight furrow ; the discs probably slightly retractile into
the parietes.

Each worm has a single, transversely elongated, concave or protu-
berant but level genital marking with rounded euds, extending antero-
posteriorly to the setae of xviii and xix and (No. 2) including on its
margins the setae of xviii and xix. Laterally the marking reaches nearly
but not quite to a point in line with the median margin of the male pore
disc. The marking of No. 1 is 26 intersetal distances wide transversely,
the marking of No. 2, 21 intersetal distances wide.

Internal anatomy.-—Septum 6/7 is muscular but not especially thick,
8/9 present only ventrally ; 9/10 lacking.

The intestine begins in xv. The intestinal caeca are simple, extend-
ing from xxvii into xxiii or xxiv.

The last pair of hearts is in xiil. There is a single heart belonging
to ix, on the right side. The commissures belonging to x are bound
against the anterior face of 10/11 by connective tissue.

There are masses of nephridia in v and vi and masses of blood glands
in v.

There is a single, median, transversely elongated testis sac on the
anterior face of 10/11 and a similar but slightly shorter sac in xi. The
seminal vesicles are paired in xi and xii, the vesicles of a segment in
contact dorsally over the dorsal blood vessel and filling the segment
but not markedly displacing the septa. Tho prostates are small, con-
fined to xviii (No.1) or extending through xviii-xix. The prostatic
duct is short and slender, about 2 mm., in length in the softened speci-
men, more than 4 mm., in length in the other worm ; bent into 2 u-shaped
loops (No. 1) or coiled.

The spermathecal duct is slender, shorter than the ampulla. The
diverticulum is longer than the combined lengths of duct and ampulla,
narrowly tubular but slightly widened entally, bent into a regular zigzag,

M2



496 Records of the Indian Museum. [ Vor. XXXV,

coiled or irregularly looped. The diverticulum passes into the anterior
face of the spermathecal duct in the body wall.

Remarks.—The more important differences between these two worms
and the original specimens are the anterior location of the genital mark-
ing and the slightly greater setal numbers, especially on segment xx.

Of 207 specimens of this species prevmusly examined all but one
have a genital marking on 19/20. Several specimens have an additional
genital marking, but this extra marking is located on 18/19 in only one
worm and is smaller than the normal marking on 19/20. The presence
of a single marking of normal size on 18/19 and the absence of the mark-
ing on 19/20 together with the slightly greater setal numbers may per-
haps justify the erection of a distinct variety. It 1is however unfor-
tunate that further specimens from the Yomas were not available to
furnish data as to the variation in the location of the genital markings
in the worms from that particular region.

Pheretima anomala Mich.

With the assistance of J P. Owen, B. 4.

This portion of the paper is based on a study of the specimens of
P. anomala secured during 1928-32 from a rather considerable number
of localities widely scattered throughout the province of Burma. A
complete report-of our studies on these worms will be rather lengthy.
We therefore present only a selection of the data secured, in the form
of a fairly extensive description of the variety typica, restricting the
descriptions of the other varieties mainly to a consideration of those
conditions or structures which may be regarded as characteristic of
the varieties.

During the last few years such large numbers of worms have been
received in this laboratory that it has been necessary to crowd the spe-
cimens into a limited number of jars. We cannot therefore report on
seasonal and local variations in connection with a number of interesting
points, an omission which is regretted.

Individuals of this species are unusually difficult to preserve in per-
fect condition and even when perfectly preserved seem to be easily
damaged by handling or during transportation or as a result of crowd-
ing in jars. In a mixed collection of species, the specimens of P. anomala
are almost always in the poorest condition. As a result our report is
not as complete in several points or as definite in connection with several
important structures as we had planned.

var, typica Stephenson.
1929. Pheretima anomala typica, Stephenson, Rec. Ind. Mus. XXXI, p. 236

Pegu Yomas, August, G. R. Anderson, 1 aclitellate specimen.
Kamaungthwe River, August, W, D. Sutton, 377 specimens.
Falam, August, J. H. Cope, 7 specimens.

Loikaw, September, G. E, Blackwell, 14 specimens,
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Koopra, September, G. E. Blackwell, 5 specimens.

Mala, September, G. E. Blackwell, 6 specimens.

Thandaung, September, G, E. Blackwell, 2 specimens,
Letpadan, September, K. John, 1 specimen.

Akyab, September, Bruce Taw, 1 specimen.

Kalaw, September, Saya Ah Sou, 9 specimens.

Tiddim, September, J. H. Cope, 1 specimen.

Taungyi, September, Saya Ba Te, 32 specimens,

Myitkyina, September, L. R. Dudrow, 1 clitellate specimen,
Henzada, October, K. John, 1 specimen.

Bassein, October, K. John, 1 specimen.

Kamaungthwe River, October, W. D. Sutton, 69 specimens,

External characteristics.—The length of clitellate specimens varies
from 89 to 200 mm., the greatest diameter from 3-7 mm. The dorsum
is usually reddish (much darker anterior to the clitellum than poste-
riorly) but may be light brownish, greyish, or practically unpigmented.
The clitellum is yellowish, light or dark brownish or greyish.

The number of segments varies from 119-130 (vide Gates 1932, p. 378)
as follows :—

Segments. Specimens.
119 1
120 5
121 1
122 3
123 7
124 1
125 11
126 8
127 21
128 20
129 9
130 13

The setae begin on ii on which segment there is an uninterrupted
setal circle. The setae are small and closely crowded, slightly more
so ventrally than dorsally, the setal circles unbroken in the midventral
and middorsal lines. The number of setae on segment xiii varies from
86-96 as shown below :—

Setae. Specimens,

86 2
87
89
90
91
92
96

e d N R )

Setae are not visible on segments xiv and xv of clitellate specimens
but there is always a ventral row on segment xvi with the tips of the
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setae projecting quite definitely from the epidermis. The number of
setae In this row varies from 6 to 24 as indicated below.

Setae. Specimens,
6 1
16
16
17
18
19
20
21
22
23
24

W T W =

The number of ventral setae between the genital markings on segment
xvil varies from 17-23 as follows :—

Setae. Specimens,
17 53
18 9
19 11
20 15
21 156
22 6
23 1

The number of ventral setae between the male pore markings on xx
varies from 16-21 as follows :—

Setae, Specimens.
16 9
17 8
18 20
19 14
20 7
21 3

The first dorsal pore 1s in 12/13 in 98 specimens, in 13/14 with a non»
functional, pore-like marking in 12/13 in 2 specimens. There are ng
dorsal pores on the clitellum.

The clitellum is annular, extending from 13/14 to 16/17, interseg~
mental furrows lacking.

Spermathecal pores are lacking except on three specimens each of
which has a single spermathecal pore.

There is a single female pore on xiv (100).

Thée genital markings are paired slits, opening into slight, parietal
excavations. On xx the slits are very slightly wider than on other seg-
ments but the lateral margins of these slits are practically in line with
the lateral margins of the slits of the other segmonts. Some or all of
the parietal excavations into which the slits open may be partially on
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wholly everted as porophores. When fully everted the porophores of
xx are thicker and longer than those of the other segments. The cir-
cular, pore-bearing disc on a porophore of xx is slightly larger than on
the porophores of other segments and bears the minute male pore. The
slits or porophores are always symmetrical, ¢.c., each marking of a pair
is equidistant from the midventral line, and are located as follows :—

Segments. Specimens.
xvii-xxi o . . 75
Xvij-xxii . . . . 279
xvii-right xxii . . . GY
xvii-left xxii . . . 67
Xvil-Xxiii . . . . 99
xvii-left xxiii . . . 77
xvii-right xxiii . . . o4
Xvii-xxiv . . o . 21
xvii-right xxiv . 7
xvii-left xxiv . . 1
xviii-xxi . 10
xXviii-xxii . . . 32
xviii-left xxii . . 10
xviii-right xxii . 4
xvili-xxiii . . 22
xviiil-xxiv . . 2

In addition there are 71 worms on which a slit or porophore is lack-
ing on one side of two, three, or four segments.

Internal anatomy.—Ordinarily no septa are thickly muscular; some
or all of septa 5/6-7/8 and 10/11-14/15 may be sligntly muscular and
translucent. Septum 8/9 is always present; it may be complete, a
ventral rudiment only, or may have lost much of its septal appearance
—passing mesially to the oesophagus as fine shreds or fibres. Septum
9/10 does not, at tirst, appear to be present, but what is probably a ventral
rudiment of this septum can be found on the parietes ventrally in welle
preserved specimens. In one specimen 8/9 is complete and thickly
muscular. In a very few specimens 11/12-12/13 or 13/14 are thickly
muscular and opaque.

The intestine begins in xv in almost all of the specimens in which
this character was noted. The intestinal caeca are simple, extending
forward from xxvii into xxii or xxiir or long enough to do so if straight-
ened out. The caeca are simple but may be incised on the dorsal and
ventral margins by the septa through which they pass. On the oeso-
phagus immediately behind the gizzard is a collar or ridge of whitish
(glandular ?) material which is small but quite definite and practically
always without incisions. Although there is some variation in height
the ridge is always small and is easily overlooked

The last pair of hearts is in xiil in 296 specimens. In four specimens
there is a single heart in xiii.

What appears at first to be septum 10/11 is in reality a double sheet
of tissue, at least ventrally and mesially. The anterior lamella repre-
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sents 9/10, the posterior lamella 10/11. Between these two lamellae—
at the sides of the oesophagus are the hearts of x ; ventral to the oeso-
phagus, the testes and male funnels of x, On the anterior face of the
anterior lamella and just behind the heart or hearts of ix is a pair of
funnels belonging to ix.

The testes and funnels of x may be contained within a single space,
shut off from the rest of the coelom of x, or may be contained within
two small spaces shut off from the rest of the coelom of x, or the testis,
funnel and heart of one side may be in one space shut off from a similar
space on the other side of the oesophagus.

Usually a portion of the coelom of segment xi containing the testes
and male funnels is partitioned off from the rest of the coelom. The
method of partitioning varies as well as the size of the closed-off portion.
In some specimens 10/11 itself comes into contact with 11/12 in such
a way as to shut off a mesial or a ventral testicular chamber. In other
specimens there is a definite sheet of tissue passing from 10/11 to 11/12
to close off a chamber. The chamber may be small and ventral or may
extend dorsally for some distance at the sides of the oesophagus. In
several specimens a cylindrical sheet of tissue extending from 10/11 to
11/12 encloses a considerable portion of the coelom of xi at about the
centre of which is the oesophagus. The testicular chamber may be
single or may be partitioned off in various ways into two small chambers,
each of which is more or less equivalent to a testis sac. The testicular
chambers, as a rule, are almost empty for the testes and male funnels
do not occupy all of the space in the chambers. The whitish material
present in the testis sacs of other species of Pheretima is almost always

lacking.

On the posterior faces of the septa, opposite each male funnel or its
approximate position, there may be a small, disc-shaped body, circular
in outline. These discs are similar in appearance to the testes in the
testis sacs of young specimens of normal species of the genus. Michaelsen
(1908) refers to these bodies as testes and this term will be used herein-
after. Although the discs appear to be testes the production of sperma-
tozoa by the discs is very dubious. In several hundred specimens that
were especially examined with this in mind no spermatozoa were found
either in x and xi or in the coelom of segments v-ix.

Testes and male funnels are present in segments v-xii. Both funnels
and testes are always present in x and xi. A pair of funnels, each of
about the same size and appearance as the funnels of x and xi, is pre-
sent in xii in one specimen. The funnels of ix are almost always present
but the testicular discs of ix may be lacking. There is a pair of funnels
and also a pair of testes in each of segments v to ix in 14 specimens. In
all other specimens in which these structures were especially noted there
i1s more or less variation from this arrangement. Thus, one or more
of the funnels may be lacking, one or more of the testes may be lack-
ing, or in place of a single testis there may be two or even three testes.
In the latter case the supernumerary discs are almost always smaller
than the paired discs. The distribution of testes and male funnels in
a random sample of 22 specimens is shown below. In this table super-
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numerary testes are not indicated, though 12 of these bodies were noted
in nine specimens.

0. 1 pr. L. R.
Segment. T f T. f. T f. T. f
V. 4 10 16 6 2 6 o ae
vi. . 2 6 17 10 2 3 1 3
vii. . . 1 2 20 18 1 1 1
Viii. . . L] e e 22 19 ] 2

Figures under column headings indicate number of specimens.

0. indicates absence of both testes and funnels.
1 pr. indicates presence in segment of paired testes and paired funnels.
L. indicates presence on left side only of a testis or funnel.
R. indicates presence on right side only of a testis or funnel.
T.—testis.

f.—male funnel.

One specimen has no-male funnels anterior to x, but testes are pre-
sent in v-ix. Threé-specimens have no funnels or testes in v-ix.

The stalks of all of the male funnels of a side can be traced to an
elongate vas deferens which runs posteriorly from v to xx in but very
few specimens. In many of the specimens the stalks of the funnels
of v-viii cannot be traced further than into the parietes, the stalks ap-
parently ending blindly in the parietes. Inability to trace the stalks
posteriorly may be due in some cases to poor preservation but it is very
doubtful if the failure to trace the stalks of the funnels posteriorly in
the majority of the specimens can be explained in this way. From seg-
ment xiii to xx the vasa defferentia are readily recognizable and easily
traced ; they pass into the prostates just anterior to the point of emer-
gence of the prostatic duct. The stalks of the male funnels of ix were
traced to the vas deferens in 14 specimens. Possibly these funnels are
always or nearly always connected to the vas. The stalks of the fun-
nels of x and xi of a side unite usually in xii but may not do so uatil
into xiv or xv.

Seminal vesicles are usually lacking. In a number of worms a
pair of collapsed, bladder-like structures was noted on the posterior
face of 11/12. Each of these sacs has a thin, transparent wall and is
filled with a clear, watery fluid. Paired flattened or rounded but solid
masses of tissue on the posterior faces of 10/11 and 11/12 that may be
interpreted as minute rudiments of seminal vesicles have also been noted
in several specimens. Definite seminal vesicles of varying size, but never
as large as in the variety centralis, have been noted as follows :—

Vesicles. Specimens.
1 pair, in xi 10
1 pair, in xii 655
1 pair, in x 2
2 pairs, in xi-xii 29
1,in xi 2
1, in xii 10
2, 1in xi, 1 in xii 3

The prostates are large, extending through some or all of segments
xvi-xxiii. The prostatic duct is 4-7 mm. in length, glistening through-
out but thickening gradually towards the parietes; bent into various
shapes, U, C, or 8, or otherwise twisted, looped or coiled. Removal
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of the longitudinal musculature discloses a ring of whitish tissue around
the ectal end of the prostatic duct, similar but smaller rings around the
ectal ends of the stalks of the mushroom glands. The mushroom gland
stalk is thick, straight and glistening.

A pair of oviducal funnels which appear to be fully developed and
perfectly normal is always present in xiii. The ovaries- are rounded
dises with fairly smooth margins, on the posterior face of 12/13. The
disc varies from $—1 mm. or very slightly more in diameter. Each
ovum has a more or less eccentric nucleus, oval in outline, containing
a single eccentric endosome.

Four worms have a singls funnel in segment xii. This funnel is
smaller than the male funaels and of about the same size and appear-
ance as the oviduczi runnels of the succeeding segment. There is no
ovary or testis on the posterior face of 11/12 opposite the funnel.

Remarks.—Three thecal specimens of this variety have been found.
The characteristics of these worms may be briefly summarized as fol-
lows :—

1. (Myitkyina) Genital markings on xvii-xx on the left side, on xviii-xxiii on the
right side. Single spermathecal pore in 7/8 on the left side. Paired prostates with
prostatic ducts in xviii, mushroom glands as indicated by genital markings, Paired
testes and male funnels 1n v-xi, pair of small seminal vesicles in xi, single, normal, cen-
tralis spermatheca in viii.

2. (Moulmein) Genital markings on xvii-xxi, spermathecal pore in 6/7 on the left
side. Prostates in xx, mushroom glands in xvii-xix and xxi, no seminal vesicles, testes
and male funnels in v-xi. Rudiment of a spermatheca buried in musculature.

3. (Kya In) Genital markings on xvii-right xxiii. Single spermathecal pore in
8/9 on the right side. Prostates and prostatic ducts in xx, mushroom glands in xvii-
xix and xxi-right xxiii, no seminal vesicles, testes and male funnels in v-xi. Singls,
normal, centralis spermatheca in ix.

var. centralis Stephenson.

1929. Pheretima anomala forma centralis, Stephenson, Rec, Ind, Mus, XXXI,
p. 234.

Loikaw, September, G. E. Blackwell, 1 specimen.
Koopra, September, G. E. Blackwell, 21 specimens.
Myagyaung, September, K. John, 6 specimens,
Taungyi, September, Saya Ba Te, 7 specimens.
Myitkyina, September, L. R. Dudrow, 1 specimen.
Bassein, October, K. John, 6 specimens.

External characteristics.—The. number of segments varies from 119
to 130 as indicated below :—

Segments. Specimens.
119 2
120 . 2
121 . . 2
122 . . . 2
123 . . . 4
124 . . . 7
125 . . . 5
126 . . . 13
127 . . . 6
128 . . . 4
129 . . . 1
130 . o . 1
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The number of setae on segment xiii varies from 81-90:

The first functional dorsal pore is in 11/12 in 3 worms, in 12/13 in
the remainder. There is a definitely pore-like, but non-functional
marking in 11/12 on a number of the specimens.

The number of spermathecal setae on segments vi and vii varies
from 17 to 22.

There are three pairs of transverse slits in 5/6-7/8 which at first
appear to be spermathecal apertures. Hach of these apertures opens
into a parietal invagination within which is a round disc that bears at
its centre the real, minute spermathecal pore.

The male pores are on segment xx. On all but one of these specis
mens there are four pairs of genital markings on segments xvi-xx. On
the exceptional specimen there is in addition a single marking on xxi
on the left side. The markings are slits or porophores as in typica.

Internal anatbiny.—Septa 5/6-7/8 are present, slightly muscular and
translucent ; 8/9 is present as a ventral rudiment only ; 9/10 cannot be
definitely identified but a remnant of it may be present as the hearts
of x are bound to the anterior face of 10/11 by very delicate connective
tissue ; 10/11 is very thin and transparent but is always present ; 11/12-
12/13 or 13/14 or 14/15 are usually slightly strengthened, transparent to
translucent.

There is a slight (glandular ?) collar on the oesophagus immediately
behind the gizzard which may or may not be incised. The intestine
begins in xv. The intestinal caeca extend from xxvii forward into
xx1-XXiv or are long enough to do so when straightened out.

The testis sacs of x and xi are unpaired and dumb-bell shaped or
paired. The neck between the two portions of a dumb-bell-shaped
sac is sometimes so small as to be very difficult to recognize. The testis
sacs are always distended with whitish material. The seminal vesicles
are fairly large and paired in xi and xii. The vesicles of a segment fill
the space Letween the oesophagus and the body wall and push 10/11
anteriorly and 12/13 posteriorly into contact with 13/14 but dorsally
the vesicles reach only to the dorsal blood vessel. The margin of each
vesicle has several incisions. The prostates extend through some or
all of segments xix-xxiii. The prostatic duct is 4-6 mm., in length,
glistening, gradually widening towards the parietes, usually bent into
an elongately u-shaped loop. The prostates are on the whole smaller
than in typica and are often confined to xix and xx though 18/19 and
20/21 are displaced anteriorly and posteriorly.

The spermathecal duct is long and slender, and may be nearly as
long as the elongately saccular ampulla from which it is not clearly
marked off. The diverticulum is longer than the combined lengths. of
duct and ampulla and is slenderly tubular except the entalmost portion
which is slightly widened and filled with iridescent whitish material.
The diverticulum passes into the anterior face of the duct which is
widened in the parietes. .

The ovaries are discoidal, but are olongately oval in outline and,
as a result of the posterior displacement of 12/13 by the vesicles of i
lie with the posterior face of the disc on the floor of xiii just in front
of the oviducal funnels. The ova are as in the variety typica.
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Each specimen has a pair of mushroom glands in each of segments
XVIi-XiX,

var. insolita Gates.

1929. Pheretima anomala forma tnsolita, Stephenson, Rec. Ind. Mus, XXXI,
p. 236.

Kamaungthwe River, August, W. D. Sutton, 11 specimens.
Loikaw, September, G. E. Blackwell, 6 specimens,

S’nite, September, G. E. Blackwell, 148 specimens.
Koopra, September, G. E. Blackwell, 67 specimens.

Mala, September, G. E. Blackwell, 1 specimen.

Letpadan, September, K. John, 2 specimens.

Thayetmyo, September, K. John, 1 specimen,

Akyab, September, Bruce Taw, 2 specimens.

Kalaw, September, Saya Ah Sou, 5 specimens.

Taungyi, September, Saya Ba Te, 293 specimens.
Henzada, October, K. John, 11 specimens.

Kamaungthwe River, October, W. D. Sutton, 2 specimens.

The number of segments varies from 119 to 128 as indicated below :—

Segments. Specimens,

119 . . .
120 . . .
121 . . .
122 . . .
123 . . .
124 . . .
1256 . . .
126 . . .
127 . . .
128 .

NwWwo Gt owowoo =

The number of setae on segment xiii varies from 87 to 94. The num-
ber of spermathecal setae on segments vi and vii varies from 17 to 25.

The first functional dorsal pore is in 12/13 in all specimens examined.

There are three pairs of spermathecal apertures as in centralis on
every specimen referred to this variety.

There are no male pores, at least such as can be detected by ex-
ternal examination.

Internal anatomy.—As in the variety centralis except as noted below.
There are no mushroom glands or prostates or prostatic ducts.
Seminal vesicles and testis sacs always present and as in centralis.

The ovaries are discoidal and with smooth margin as in the preced-
ing varieties, circular in outline as in typica or oval as in centralis. The
ova are as in the preceding varieties.

The posterior terminus of the vas deferens is as in the forms referred
to as transitional and described below.
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Intermediate or transitional forms.

A.
Kamaungthwe River, August, W. D. Sutton, 31 specimens,
Loikaw, September, G. E. Blackwell, 10 specimens.
Koopra, September, G. E. Blackwell, 9 specimens.
Mala, September, G. E. Blackwell, 9 specimens.
Thandaung, September, G. E. Blackwell, 2 specimens.
Kalaw, September, Saya Ah Sou, 2 specimens.
Namkham, September, G. S. Seagrave, 4 specimens.
Taungyi, September, Saya Ba Te, 3 specimens.
Kamaungthwe River, October, W. D. Sutton, 8 specimens.

These worms are like wnsolita except that there are one or more cen-
tralis mushroom glands, one or more prostates or ducts without
prostates.

The vas deferens in many of these specimens is unusually conspi-
cuous, especially so in some or all of segments xvi-xxx. In this region
the vas is widened slightly and coiled in a loosely spiral fashion, the
coils projecting conspicuously from the parietes. The vas may end
abruptly and blindly or may be attenuated into a very fine thread which
cannot be traced to a definite ending. If a prostatic duct is present
the vas passes into the ental end of the duct or into its prostate when
present. In several specimens in which there are no prostates the vas ap-
pears to pass, within the parietes, into the duct of a mushroom gland,
but before the gland stalk is reached the vas becomes thread-like and
so slender that it has been impossible to trace the thread into the tissues
of the duct. The vas may become thread-like or terminate anywhere
in segments xvi-xx or may be continued posteriorly as far as xxx, very
rarely more posterior still, before becoming thread-like.

A worm may have mushroom glands only, mushroom glands and
prostatic ducts with or without prostates or prostatic ducts with or
without prostate glands but no mushroom glands. The incidence of
these structures in the worms collected during the last few years ig
shown below.

Number of
specimens.
1. Mushroom glands present, no prostates or ducts.

1 in xx, left side . 17
1 in xx, right side 20
1 in xvii, left side

1 in xvii, right side

1 in xviii, left side

1 in xviii, right side

1 in xix, left side

1 in xix, right side

1 in xxi, right side

2 in xx 1
2 in xviii

2, right xvii, left xx

2, left xvii, right xx .

2, right xx, left xxi
3, right and left xx, right xxi . 8
3, left xviii, right and left xx . . . .
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Number of
specimes,
1. Mushroom glands present, no prostates or ducts—contd.
3, right and left xvii, right xix 1
4, right xvii, xviii, x, ix and xx . 1
5, left xvii, xx, xxi and right xviii, xix 1
5, right xvii, xviii, xix, right and left xx 1
8, paired in xvii, xviii, Xix and xx 1
8, paired in xvii, xviii, xx and left xix, right xxi . 1

2. Prostatio ducts with or without prostete, no mushroom glands.

1 pair ducts and prostates, xx 5
1 duot and prostate, left xx 2
1 duct and prostate, right xx . : 1
1 duct and prostate, left xxi . 3
1 duct and prostate, right xix . 3
1 duct and prostate, left xix . 1
1 pair ducts and prostates, xxi 1
1 pair ducts and prostates, xix . . 1
1 duot, left xxi . . . 1
3. Mushroom glands and prostatic ducts, with or without prostates.
1 gland right xx, prostatic duet right xxi 1
1 gland left xx, duct and prostate right xx 1
1 gland right xx, duct and prostate left xx 1
1 gland right xx, paired prostates and ducts in xxi 2
2 glands in xx, prostate and duot left xxi . 1
2 glands in xx, prostate and duct right xx . . 1

In the last specimen mentioned above, the prostatic duct passes
into the soft tissues of the head of the mushroom gland rather than into
the parietes.

One specimen with a genital marking on the left side of xx has
on the parietes just dorsal to the marking an irregular clump of whitish
tissue into which the vas passes but there is no prostatic duct or the
prostate.

B.

The worms mentioned in A may be regarded as intermediate bet-
ween tnsolita and centralis. Three specimens have been found that
may possibly be regarded as intermediate between typica and centralis.
The characteristics of these worms are briefly summarized below.

1. Four pairs of mushroom glands in xvii-xx. Paired seminal vesicles in xi and
xii, testis sacs in x and xi, paired testes and male funnels in v-viii.

2. Four pairs of mushroom glands in xvii-xx. Paired seminal vesicles in xii, paired
testes and male funnels in v-xi, normal spermatheca in vii on right side. No testis
sacs,

3. Four pairs of mushroom glands in xvii-xx, one gland in xxi on the right side.
Single seminal vesicle in xii on the right side. Paired testes and male funnels in v-xi.
Single testis sac in xi on the right side. Septum 8/9 thickly muscular.

The determination of the systematic status of the various forms
just described is a peculiarly interesting and puzzling problem. Ste-
phenson (1929) regards the variety centralis as a normal hermaphrodite
form from which secondarily bisexual male (typica) and female (insolita)
forms have diverged. Some objections to considering the varieties tyzica
and insolita as secondarily bisexual forms have already been mentioned
(Gates 1932, p. 388). To furnish a basis for further consideration of this
problem large series of the varieties typica (1), centralis (2), insolita (3)
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and of the intermediate forms (4) were examined. In the course of this
examination special attention was devoted to variation both of vege-
tative and reproductive structures. Some of the results of this exami-
nation are indicated in the table below. Variation in the testes and
male funnels of v-viil of typice and of the prostates and their ducts and
of the mushroom glands is so great that it has not been practicable to
include these in the table. Indications of the extent of this variation
are given in the descriptions of these two groups of forms.

The examination of the four series has supported the objections
previously raised against Stephenson’s interpretation. Thus for in-
stance, spermatozoa were found in only two of the supposed male forms
but were found in every one of the supposed female forms while normal
ovaries and ova were found in every one of the supposed male forms.
The Pickford-Stephenson thesis of the evolution of secondary bisexua-
lity must obviously be discarded in this connection at least.

Referring againy to the results of the examination of the four series
as indicated in the table, the following points should be noted. There
is no variation so far as the presence or absence of the oesophageal collar
is concerned while the variation with regard to the hearts of ix, xi-xiii
and the beginning of the intestine is small, certainly no greater than is
likely to be found in any otber Burmese Pheretima. Furthermore there
is no variation with regard to the normal gonads (.e., in x, xi and xiii)
and the normal (s.e., in x and xi) spermiducal and oviducal funnels.
There is, on the contrary extensive intraspecific or intravarietal varia-
tion with regard to structures that may be called secondary reproduc-
tive organs—structures which, in contrast to those just mentioned,
are not present in very immature worms but which develop late, at the
onset of maturity. These organs are the prostates and their ducts,
the spermathecae, the seminal vesicles and the mushroom glands. But
it is just these structures that will be aflected by pre-maturity para-
sitism if parasites can produce abnormalities as has been suggested
elsewhere in this as also in the preceding paper. Is there then any
evidence to indicate that the-development of secondary reproductive
structures in P anomala may be influenced by parasitic infestation ?

I I 11 1v

Intestine begins in xiv . 2 . . ..
Intestine begins in xv . 244 130 250 65
Intestine begins in xvi . . 4 .. .
Oesophageal collar present 260 130 250 65
Last pair of hearts in xiii 247 129 249 65
Right heart of xiii lacking . 1 ..

Left heart of xiii lacking 2 1 1 ..
Paired hearts belonging to ix ? 6 10 1
Single heart of ix on left side ? 64 117 33
Single heart of ix on right side ? 61 123 31

Paired testes and male funnels in x and xi 260 130 250 65

Testis sacs of centralis type . .. 130 250 65
Spermatozoa in (testis sacs of) x and xi . 2 130 250 66
No spermatozoa . 248
No seminal vesicles 187

Seminsl vesicles paired inx . v 1 .o .. .
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I oI III 1Iv

Seminal vesicles paired in xi . 53 .. .o .
Seminal vesicles paired in xii 25 .. .. .
Seminal vesicles paired in xi and xii 19 129 250 66
Single seminal vesicle in xi 2 *] .o e
Single seminal vesicle in xii 10 .. e .o
Seminal vesicles paired in xiii . 1 .. . ..
Paired ovaries and oviducal funnels in xiii 250 130 250 65
Three pairs of normal spermathecae . 130 249 65
Extra spermatheca in ix on the right side . . 1

Anteriormost pair of spermathecae lacking .o . 1 oo

1=Variety typica. I1I=Variety centralis. II1I=Variety insolita. IV=Intermediate

forms.
* This specimen has, however, a pair of seminal vesicles in xii.

9. Information not available owing to the notes having been lost. .

In the series of centralis one specimen has & vesicle on the right side, but only about
half the normal size of a seminal vesicle. Another specimen has a vesicle in xii on the
right sice of about half the normal size.

In the ¢nsolita series there is one specimen with a half-sized vesicle in xi on the left

side. .
In the series of intermediate specimens there is one worm with the vesicles of the

left side both half-sized.

Every specimen of the typica series has a pair of male funnels belonging to segment
ix. :

There are paired hearts in xi and xii of every specimen of each series.

Every specimen of series 1 and 2 has a pair of normal prostates and ducts ; pros-
tates and ducts lacking in series 3, present or absent in series 4. ..

In a series of 250 :litellate specimens of the variety tygpica, 77 worms
are heavily parasitized. In these worms the parasites are present in
a trophozoite stage, each parasite a small spheroidal or ovoidal body
filled with a mass of densely packed minute granules. Each parasite
examined contains a single nucleus which is clear and transparent except
for a single, opaque and eccentric endosome. The parasites are res-
tricted in almost all of these specimens to the region of segments vii-
xiii where they are found on the gizzard, in or on the blood vessels of
vii, viii, on the ventral surface of the oesophagus from ix-xiii in the
region subtended by the longitudinal oesophageal sheet of tissue (vide
Gates, 1926, p. 546) and in or on the hearts of xi-xiii. The parasites
always appear to be located in a blood vessel or in the wall of a blood
vessel, but often the masses of these parasites are so large that the vessel
is distorted almost beyond recognition. The gizzard is frequently so
covered by these parasites that the surface is not visible at a single point.
In some of the most heavily parasitized specimens there is a deposit
of black or dark brownish pigment on the septa and (or) on the parietes
in the immediate vicinity of the parasitic masses.

Similar masses of parasites have been seen in other series of this variety
but no records were kept as to the exact number of parasitized indivi-
duals.

In a series of 130 clitellate specimens of the variety centralis no
parasites were found.

In a series of 250 clitellate specimens of the variety ¢nsolita there are
38 parasitized individuals. The number of parasites in any one host
is not large. The parasites are always In an encysted stage, the cysts
gcattered throughout the coelom in segments xi-xv and in the region
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behind the gizzard segments. The cysts are packed full of spores,
rather pseudonavicella-like in appearance but smaller than spores of
that type which have been observed in other species. No blood-vessel
parasites, such as are present in the variety typica, were to be found.
The majority of specimens in this series are fully clitellate and were
obtained late in the collecting season.

In the series of 65 clitellate specimens of the transitional or inter-
mediate forms, 16 worms have cysts filled with pseudonavicella-like
spores in the coelom of the region behind segment xviii. Furthermore
each specimen of the series has one or more peculiar parasites in each
ovary. The eggs in these ovaries however appear to be normal and

are like those in the ovaries of other varieties in which no parasites
were noted.

Two of the specimens regarded as intermediate between the varieties

typica and centralis have small masses of typica parasites in the blood-
vessels on the gizzard.

In a series of 434 clitellate specimens of ¢nsolita there are 40 worms
parasitized! as in the first series of this variety. In a third series of
clitellate specimens of the same variety (total number not recorded)
there are 44 specimens which are parasitized! as in the first series. The
parasites in all three series in a cyst stage.

The records cited above refer only to macroscopic parasites—tro-
phozoites and cysts—that are readily recognized by the unaided eye
or by means of a magnifying glass or the lowest power of a binocular
microscope. No search was made in the seminal vesicles, testis sacs,
coelom or other structures for microscopic parasites or stages.

Thus out of a total of practically 1,100 specimens of the intermediate
forms and of the varieties typica and tnsolita (but not including centralis)
171 worms or roughly 15 per cent. are characterized by the presence
of protozoan parasites in late stages of the life cycle. Iarlier stages
probably of microscopic size may be present in many other specimens
in which case the percentage of parasitized specimens will possibly be
much higher than 15 per eent. To be contrasted with this situation is
the entire absence of macroscopic parasites in the 130 normally deve-
loped worms referred to the variety centralis.

There is then a. certain amount of evidence to indicate not only that
the forms referred .to as .centralts are merely normal individuals of the
specles while the varieties typica and nsolvta comprise merely abnormal
individuals but also to indicate that the presence of one type of para-
site is associated with one variety, while another type of parasite is
assoclated with the other variety.

Objection may be raised that parasites, in order to bring about the
results suggested, must be present at rather early stages and that the
presence of parasites, even in trophozoite and encysted stages does
not constitute evidence for the presence of parasites in the earthworms
at the critical stage, i.e., just at or just before the initiation of the deve-
lopment of the secondary reproductive organs.

! In many of these specimens there are considerable masses of cysts in the region
of segments xi-xiv or xv.

N
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Unfortunately we have not been able to secure an extensive collec-
tion of immature specimens but some 65 specimens of the variety typica
and 36 specimens of the variety ¢nsolita were collected at or near
Rangoon at the beginning of the rainy season. These worms are quite
small, about 40-60 mm., in length and 2} to 3} mm. in diameter. The
rudiments of the spermathecal pores of ¢nsolita and of the genital mark-
ings of typica can just barely be recognized with good magnification
and favourable illumination.

In the 65 specimens of the variety typica no parasites were found. In
17 of the 36 specimens of insolita considerable masses of coelomic para-
sites @n trophozoite and cyst stages were found. These parasites must
have been present in the young worms before the initiation of the deve-
lopment of the secondary reproductive organs.

The names typica and insolita are retained to designate in each case

a characteristic forma or facies which can be readily recognized or iden-
tified.

Pheretima birmanica (Rosa).

Maymyo, August, K. John, 1 clitellate specimen.
Namkham, September, G. S. Seagrave, 4 clitellate specimens.
Myitkyina, Septewber, L. R. Dudrow, 6 clitellate specimens.

The Maymyo specimen is abnormal. The spermathecal pores are
paired in 5/6 and 6/7, a single pore in 7/8 on the right side only. There
is a median, female pore on xiii and one on xiv. On the left side the
male pore is on xvii. On the right side the male pore is on xviii. The
clitellum extends over segments xiii-xv on the left side, over segments
Xiv-xvi on the right side.

The intestinal caeca extend from xxvii into xxiv on the right side,
from xxvi into xxiii on the left side. The intestine begins in xv on the
right side, in xiv on the left side. The last heart is in xiii, on the right
side.

There is a single seminal vesicle in xii, on the right side ; a pair of
vesicles in xi, a single vesicle in x on the right side. Septum 9/10 is
present on the left side only. There is a single testis sac on the anterior
face of 9/10, a pair of testis sacs on the anterior face of 10/11 ; a single
testis sac on the anterior face of 11/12, on the right side.

The right oviducal funnel and ovary are in xiii. The left oviducal
funnel and ovary are in xii.

Pheretima bournei (Rosa).
Kwachi, September, G. E. Blackwell, 1 clitellate specimen.

The setal numbers of this specimen are as follows :—spermathecal
on vi—7, on vii—19 ; male on xvii—25, on xviii—15, on xix—23 ; on
segment xx—b5.

The genital markings are rather small, circular areas. The pre-
clitellar genital markings are three pairs, one marking just posterior
and very slightly median to each spermathecal pore. Each of these
markings is delimited by a slight but definite furrow. The postclitellar
markings are two pairs ; two markings just anterior to the setal circle
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of xviii and two just posterior to the setal circle of xviii, the two mark-
ings of a side just median to the male pore. There projects into the
coelom over each of the preclitellar genital markings and probably
also over each of the postclitellar markings an irregular mass of softish
(glandular ?) tissue.

Pheretima campanulata (Rosa).

var. typica (Rosa).

Pogu Yomas, August, G. R. Anderson, 8 aclitellate and 4 clitellate specimens.
Kamaungthwe River, August, W. D. Sutton, 103 specimens.

Minnie Bay, Andaman Islands, September, C. Amirthalingam, 1 clitellate speci-
men.

Mt. Harriet, Andaman Islands, September, C. Amirthalingam, 1 clitellate speci-
men.

Toungoo DistFict-western, September, G. E. Blackwell, 35 specimens.
Leiktho Circle, September, G. E. Blackwell, 122 specimens.
Thandaung, September, G. E. Blackwell, 84 specimens.

Akyab, September, Bruce Taw, 2 clitellate specimens.

Kalaw, September, Saya Ah Sou, 3 clitellate specimens.

Namkham, September, G. S. Seagrave, 2 clitellate specimens.
Kamaungthwe River, October, W. D. Sutton, 86 clitellate specimens.
Bassein, October, K. John, 7 clitellate specimens.

Padali, October, Bruce Taw, 2 clitellate specimens.

Hitherto the copulatory chambers hdave not been found in an everted
condition. Two of the western Toungoo specimens have the copulatory
chambers everted as porophores. Each porophore is a thick, short,
whitish, protuberant column from the ventral face of which there pro-
ject slightly the small, greyish papillae, and from near the median mar-
gin and much more conspicuously the trifid penial body.

Seven specimens from Koopra probably belong to this variety but
are all abnormal ; prostates and prostatic ducts lacking and sperma-
thecae rudimentary or abnormal. Five specimens from the western
portion of the Toungoo District and 3 specimens from Mala probably
also belong to this variety but have abnormalities similar to those of
the Koopra specimens.

var. meridiana Gates.

1932. Pheretima campanulata meridiana, Gates, Rec. Ind. Mus. XXXIV, p.
4517.

Kamaungthwe River, August, W. D. Sutton, 205 clitellate specimens.

Toungoo District-western, September, G. E. Blackwell, 40 olitellate
specimens.

Taungyi, September, Saya Ba Te, 2 clitellate specin.ens.
Kamaungthwe River, October, W. D. Sutton, 72 clitellate specimens.

var. penetralis Gates.

1931. Pheretima campanulata penetralis, Gates, Rec. Ind. Mus. XXXIIT, p. 435,
ﬁgs- 46'470

Kamaungthwe River, August, W. D. Sutton, 29 clitellate specimens.
Kalaw, September, Saya Ah Sou, 7 clitellate specimens.
N2
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Namkham, September, G. S. Seagrave, 1 clitellate specimen.

Toungoo District-western, September, G. E. Blackwell, 24 clitellate
specimens.

Loikaw, Septomber, G. E. Blackwell, 1 clitellate specimen.

Leiktho Circle, September, G. E. Blackwell, 14 clitellate specimens.
Thandaung, Septomber, G. E. Blackwell, 8 clitellate specimens.
Taungyi, September, Saya Ba Te, 3 clitellatc specimens.

Bassein, Oetober, K. John, 2 clitellate specimens.

Kamaungthwe River, October, W. D. Sutton, 102 clitellate specimens.

Worms referred to the variety penetralis in this paper not only lack
parietal glands and markings but also the accessory glands on the sper-
mathecal duct, aside from the two which are characteristic of the spe-
cies.

var. rugosa Gates.

1926. Pheretima houlleti rugosa, Gates, Ann. Mag. Nat. Hist. (9) XVI1I, p. 459.
figs. 9-10.
1932, Pheretima ruqosq, Gates, Rec. Ind. Mus, XXX1V, p. 398.

Pegu Yomas, August, G. R. Anderson, 2 clitellate specimens (athecal).
Fa,lgm, August, J. H. Cope, ¢ clitellate specimens (athecal).

Toungoo District-western, September, G. E. Blackwell, 75 clitellate
specimens (62 athecal, 13 thecal).

Leiktho Circle, September, G. E. Blackwell, 3 clitellate specimens (athecal).
Thandaung, September, G. E. Blackwell, 1 clitellate specimen (athecal).
Kalaw, September, Saya Ah Sou, 6 clitellate specimens (athecal).
Namkham, September, G. S. Seagrave, 4 clitellate specimens (athecal).

Taungyi, September, Saya Ba Te, 158 clitellate specimens (87 athecals
71 thecal).

A

Athecal Specimens.

Eaxternal characteristics.—The length varies from 92-200 mm., the
greatest diameter from 4-7 mm. The number of segmeuts varies from

92-140 but the segmental numbers most commonly found are between
115 and 125.

The pigmentation of the dorsum varies from light brownish to dark
brownish or brownish red, light reddish (rarely) to dark reddish, or light
greyish brown to dark bluish grey.

The setae begin on ii on which segment there is usually a nearly
complete circle, There may be a definite midventral break in the setal
circles of the preclitellar segments and also of a varying number of post-
clitellar segments beginning with segment xvii, xviil or xix, or this break
may be lacking on one or the other or both of these regions. On the
posterior portion of the body the setal circles are usually closed mid-
ventrally. A mid-dorsal break of varying width may or may not be

et

1 This section of the paper is based upon a study of an extensive series of colleo-
tions secured during the past six years from a number of Burmese localities.
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present. The ventral setae may be quite noticeably larger than the
dorsal setae or only slightly larger. The ventral seae of the anterior-
most segments may be regularly or irregularly spaced. Posterior to
the chtellum, seta a may or may not be conspicuously enlarged amnd
espectally protuberant from the parietes, the setae, passing laterally
gradually decreasing in size. The midventral setae, especially anterior
to the clitellum and on a varying number of segments just behind the
clitelum may be modified ; straight and ornamented or sigmoid and
ornamented. The number of the setae on segment xx is quite variable
a8 is shown in the table below.

Number of setae on Number f
segment xx. specimens.

44
46 . .
47 L] L .

50 . . .

51 . . . .
55

56 . . .
58 . v - .
59 .

60 . .
61 . .
62 . .
65 . .

b’

-

e el R R R I

» ° L ] . [

There are no empty setal pits on segment xx of any of these worms
to indicate that setae have recently dropped out. The number of male
setae on xviil is relatively less variable, the extent of variation being
about that nermally found.

Locality. 4 5 6 7 8 9 10 11} Number of
male setae.
Taungvi . i 7 34 27 16 2 .
Bhamo, etc. 1 e 15 24 72 39 31 2
Tonunzoo .o 12 27 I1 9 3 . .o

1 13 49 69 108 58 33 12 Totals.

The first dorsal pore or definitely pore-like marking is in 11/12 on
all but one of the specimens. In five specimens there is.a very small,
‘blackish dot in the mid-dorsal line in }0/I1, but this can hardly be called
pore-like. The first functional dorsal pore is in [1/12 in all except 24
specimens, in 23 of which there is a pore-like marking—but doubtfully
functional—in 11/12; the first functional pore in 12/13. In the 24th
specimen the first definitely functional pore is in 13/14 with a doubt-
fully functional, pore-like marking in 12/13.

The clitellum is annular, extending from 13/14 to 16/17 in afl speci-
mens ; dark reddish, dark brownish, light yellowish or light brownish.
Dorsal pores and intersegmental furrows are lacking, but setae are pro-
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sent. The clitellar setae are of various sizes, the outer tip may or may
not be bifid as previously illustrated (Gates, 1926, p. 461). The clitellar
setae are usually characterized by more or. less regular, completely
circumferential furrows which produce a curiously abnormal appear-
ance. The clitellar setae are not protuberant from the epidermis as
a rule and may be exceedingly difficult to see, except with high magni-
fication and brilliant illumination. The aperture of the setal follicle
is usually at the bottom of a minute concavity. The concavities are
in three rows on the clitellar segments and are readily visible and can
almost always, in these worms, be taken as indications of the presence
of clitellar setae, although this is not necessarily so in other species.

There is a single female pore on xiv.

There are no indications of spermathecal pores on any of these spe-
cimens.

The apertures of the copulatory chambers are small and usually
somewhat rounded as in P. houllets and P. campanulata.

There are no genital markings.

Internal anatomy.—A rudiment of 8/9 is recognizable in each spe-
cimen, attached to the parietes only ventrally and to the ventral sur-
face of the oesophagus just behind the gizzard. No trace of 9/10 was
found. Septa 5/6-7/8 are thickened ; they may all be slightly mus-
cular and translucent, or may all be thickly muscular and opaque or
the last two may be quite noticeably thicker than the first. Septa 10/11-
12/13 are slightly muscular, usually translucent ; rarely 10/11-11/12 are
opaque.

The intestine begins in xv. The intestinal caeca are simple, extend-
ing from xxvii into the region of xxi-xxiii. The margins are usually
indented by the septa through which the caeca pass, in addition to
which there may be one or two other very slight indentations of the
dorsal or ventral margin.

The last pair of hearts is in xiii in each specimen., The commissures
of ix-xiii all pass into the ventral blood vessel. The single commissure
of ix is on the right or on the left side in approximately equal numbers
of worms. There is a pair of commissures belonging to ix in one specimen,

There are masses of nephridia and of blood glands in vand vi. There
are lymph glands from xxviii or xxix posteriorly.

The testis sacs of x and xi may be unpaired and median or paired.
When unpaired the anterior margin of a sac is bilobed. The seminal
vesicles are always small though slightly variable in size. The vesicle
is In two parts :—a flattened, leaf-like ventral portion with smooth
ventral and lateral margins, the dorsal margin incised or depressed ;
in the incision or depression an avoidal, primary ampulla. The ampulla
may be larger than the ventral portion, of about the same size, or quite
definitely smaller. The seminal vesicle may be flat against the posterior
face of a septum or the median portion of the vesicle may be on the
side of the oesophagus, reaching in rare cases to the posterior septum
of the segment.



1933.] G. E. Gases : Earthworins of Burma. 516

There are paired, stalked, minute, club-shaped pseudovesicles in
xiii and xiv,

The prostates vary considerably in size. When well developed;
they extend through segments xvi-xx but may be limited to xvii-xix,
rarely confined to xviii and more or
less rudimentary. The prostatic ducts
are 5-7 mm. in length, bent usually into
a C or U-shape, the middle portion of
the duct muscularly thickened. The
duct passes into the lateral face of the
copulatory chamber. The copulatory
chambers project more or less cons-
picuously into the coelom. On the
posterior face of each copulatory cham-
ber there are several stalked glands,
usually three to five, while on the an-
terior face there are further glands,
ordinarily 2-3 more than on the pos-
terior face. There are no penial setae

in the copulatory chambers of any of

F16. 18.—Pheretima campanulata these specimens
rugosa Gates. : .
Ental end of prostatic duct from Rarely prostates are laCklng' In

specimen without prostates X ca. 66,  WOTIS without prostates the Prostatic
y=posterior end of vas deferens. ducts may be present and characteristi-
cally developed. The ental end of a prostatic duct from a worm without
prostates is shown in the figure. The prostatic ducts may also be lacking.
In worms without prostatic ducts there are ordinarily copulatory
chambers with the usual stalked glands which may project conspicuously
into the coelom or may not be visible until after removal-of the longi-
tudinal musculature from the parietes of a dissected specimen. In a
very few specimens there are no copulatory chambers ; the setal circle
of xviii is interrupted at the site of the copulatory ckamber arer-
ture.

In the copulatory chamber there are several small papillae and a
more conspicuously protuberant columnar body, the terminus of this
body may be pointed. On the ventral end of the column there are
usually 4, occasionally 5-6 papillae similar to those on the wall of the
chamber. The arrangement of these papillae is variable but almost
always one is much more conspicuously protuberant from the column,
either ventrally or laterally, than the others. In general this columnar
papillaphore resembles the penial body of P. campanulala typica or
penetralis, but is usually smaller, often much smaller. The appearance
of the papillaphore is so variable that all that can be said about
it is that it is never exactly like the penial body of P. c. typica or meri-
diama, but more like that of the former than that of the latter.

The ovaries and oviducal funnels are present in xiii and appear
to be normal. Removal of the longitudinal musculature from the
coelomic face of the parietes of dissected specimens entirely fails to
reveal any rudiments or traces of the sperrathecae.
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B.

Thecal Specimens.

Each of these worms is characterized by one or more spermathecal
pores and.a similar number of more or less rudimentary spermathecae
but is otherwise like the athecal worms.

The male setae of xviii of these specimens are 6-11 as shown below.

Locality. 4 5 6 7 8 9 10 11 Number of
male setae.
Taungyi . « e . 13 27 21 b 2 3
Toungoo . ee .o 2 6 b 2

ToTaL . 0 0 16 33 26 7 2 3

The variation in number of male setae on xviii of thecal and athecal
specimens is indicated below.

Number of Numbker of

male setae. specimens.
. . . . . . . 1
. . . 13

. . . . 64

102

134

65

35

15

— e D 00 =1 O T

-

The number of spermathecal setae on vii or on viii was determined
on as many specimens as possible :(—vii—13, 18, 15, 20, 16, 16, 16, 15 ;
viii—19, 20, 19, 15. These numbers are probably not useful for syste-
matic purposes as the sperma.thecal pores are often asymmetrical with
relation to the midventral line, s.e., one of a pair of pores is more
lateral than the other pore.

The spermathecal pores are transverse slits in the intersegmental
furrows 6/7-8/9 as in P. houllets and P. campanulata. On 102 specimens
there are 166 spermathecal pores as shown in the table below.

6/7. 7/8. 8/9.

Locality. L r. L T. IR r.  Specimens.
Bhamo and Kengtung 1 1 b 5 7 7 18
Toungoo . . . 3 (0] 7 4 1 4 13
Taungyi 25 9 45 39 1 2 7}

ToTar 29 10 567 48 9 13 102

Genital markings are present on a few of the Taungyi and Toungoo
specimens. These markings are very small, round areas of greyish
translucence in the epidermis; each marking the external indication
of the presence of a stalked gland, the duct of which passes into the
parietes as indicated by the marking rather than into the spermathecal
duct. These markings are always in the immediate vicinity of a sper-
mathecal pore, one or two markings near a pore, just in front of, just
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behind, or just median to the pore, on the anteriormost or posteriormost
margin of the segment concerned. In size and appearance these mark-
ings appear to be identical with those of P. campanulata typica.

Five specimens have no prostate on one side ; in two of these worms
a prostatic duct is also lacking. Otherwise prostates and prostatic ducts
are present.

The spermathecae are always more or less rudimentary. The
characteristics of the spermathecae of these specimens are briefly indi-
cated below.

a. A small, whitish, hollow cone of tissue over the spermathecal aperture, the cone
covered over by the longitudinal musculature.

b. Similar to @ but the cone slightly larger, either just visible between the strands
of longitudinal muscles or projecting slightly into the coelom.

¢c. Cone of tissue projecting slightly into the coelom with stalked glands passing into
the cone in the parietes. There may be one of these glands passing into the
anterior face or into the pesterior face, or two glands, one to the anterior face
and on(;to the posterior face.

d. Cone projecting into the coelom, no stalked glands but 1, 2, 3 or 8 rounded knobs
on the coelomic portion of the cone.

e. As in ¢ but with one or two rounded knobs on a coelomic, filamentar prolongation
of the tip of the cone.

f. Cone projecting into the coelom, the tip of the cone continued dorsally as an
elongated, solid filament.

g. Cone projecting into the coelom and attached thereto a small, but definitely
zigzagged diverticulum.

k. A whitish column projecting quite conspicuously into the coelom, the ental
end of the eolumn pointed or bluntly rounded. The eolumn is of about the
same size as a spermathecal duct and is probably roughly equivalent to a
duct.

3. Duct with or without a rudimentary ampulla at its ental terminus, with or with-
out a definitely zigzagged diverticulum.

j. Duect with a short finger-like diverticulum.

k. Duct with a medium-sized or large ampulla, no diverticulum, one or two stalked
glands to the duct.

l. Duct short and tough, an elongate thin-walled, transparent ampulla, with or
without one or two stalked glands to the duct.

m. Duct short, ampulla small, one stalked gland to the posterior face of the duct
in the parietes.

n. Duct, ampulla, two stalked glands—one to the anterior face, the other to the
posterior face of the duct. With or without a very short, straight, tubular
diverticulum.

Parietal glands with stalks passing through the musculature to the
genital markings are present in a few of the Taungyi and Toungoo speci-
mens, associated with b, g, I, m and ».

In five specimens having a zigzagged spermathecal diverticulum
there is within the diverticulum an iridescent whitish material, the
iridescence is probably due to the presence of spermatozoa.

Remarks.—The percentage of thecal individuals of the variety rugosa
varies considerably from one locality to another. A colleetion of several
hundred individuals of rugose from Rangoon contains only two worms
with spermathecal pores ; of the Toungoo batch less than one-fifth
are thecal ; while in the Taungyi colleetion the number of thecal speci-
mens is nearly as large as the number of athecal specimens. On the
whole, however, thecal specimens have been found much less frequently
than athecal worms.

C.

Four worms from Toungoo with no copulatory chambers and lack-
ing spermathecae and spermathecal pores are something of a systematic
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puzzle. Léaving out of consideration the structures at the ectal end
of the male deferent apparatus these worms cannot be distinguished
from athecal specimens of rugosa. The male setae on xviii are 6-9.

In the setal circle of xviii on each side where the aperture of the
copulatory chamber should be located there is a break or gap where
setae are lacking. The region of the gap may be smooth and glistening,
roughened, or very slightly invaginated.

The vas deferens becomes very thin and filamentous in xvi or xvii
and cannot be traced further posteriorly.

D.

The name rugosa was first used (Gates 1926, p. 459) as a varietal
designation for certain athecal worms found in Rangoon. These worms
were characterized by the presence in the clitellar segments of setae
with peculiar bifid tips. Setae with somewhat similar tips were also
found in the clitellar segments of two other (thecal) forms at the same
locality. As clitellar setae of this type were known, at that time, to
characterise only P. houlleti all three forms—athecal and thecal—were
placed provisionally as varieties of P. houlletr. Later (Gates, 1927) one
of these varieties, P. h. tortuosa, was_shown to be identical with Rosa’s
P. campanulata. With the separation of P. campanulatea from P.
houllet: some of the reasons for the inclusion of rugosa in P. houllets
disappeared. However, it was not quite clear as to just what rugosa
actually was and so it was allowed to remain as a variety of P. houllets.
As additional specimens of rugosa were collected and studied it became
increasingly evident that rugosa was at least as near, if not actually
nearer, to campanulata than to houlleti, but inasmuch as the significance
of this relationship was not clear, the worms were referred to simply as
P, rugosa, as in the preceding paper (Gates 1932, p. 398).

The reduction or absence of prostates and the lack of spermathecae
in the early specimens together with the curious furrowing of the clitellar
setae seemed to indicate that the worms with these conditions were
to be regarded simply as abnormal specimens of either P. houlletz or
P. campanulata (Gates 1926, p. 157). P. rugosa was, however, found
to be, in rnumerous localities, nearly as common as either P. houllets
or P. campanulata, or occasionally in greater numbers than one or the
other. (For a similar instance note numbers of P. campanulata and
rugosa from Taungyi in this year’s collection). It hardly seemed at that
time that a form about as common as or even more common than the
possible normal form could be regarded as abnormal. Furthermore,
the curious mixture of houllets and campanulata characteristics in rugosa
required explanation. It may of course be possible that rugosa is a
hybrid, P. houllet: X P. campanulata ; the two species are almost always
found together in Burma. There is, however, no evidence available
to show that earthworm species hybridize naturally and certainly no
evidence for this particular suggestion has been found during the last
eight years.

At this point it may be emphasized again that P. houlleti and P.
campanulata are very similar in many ways, so much so that they have
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been confused even quite recently. If the characteristics which these
two species have in common be left out of consideration the similarities
between the athecal forms of rugosa and P. houlleti may be stated as
follows :—

1. Absence of penial setae in the copulatory chambers.

2. Size and shape of the seminal vesicles.

3. Number of male setae on xviii : (4-11 in rugosa, 5-12 in houllets,
11-16 in campanulata typica, 9-13 in campanulata penetralis),

On the other hand the athecal forms of rugosa resemble P campa-

nulata in the following characters :—
1. Position of the first dorsal pore in 11/12 or posteriorly.
2. Number of stalked glands on the anterior face of the copulatory
chamber.

The following characters may be regarded as peculiar to P rugosa :—

1. Furrowiny of the clitellar setae.

2. Characteristically variable papillaphore in copulatory chamber.

3. The presence ordinarily of more than two stalked glands on the
posterior face of the copulatory chamber.

No definite evidence has been found to disprove the specific identity
of the thecal and athecal forms referred to rugose while the similarity
of the copulatory chambers and the associated structures in the two
groups of forms may be regarded as definite evidence for such identity.
If the thecal and athecal forms are taxonomically identical then to the
second list above there may be added the following :—

3. Presence of stalked glands in the spermathecal region with ducts
passing through the parietes to genital markings.

4. Biglandular apparatus on the spermatheca, the duct of one gland
passing to the anterior face, the duct of the other gland
passing to the posterior face of the spermathecal duct or its

- rudiment.
5. The looping of the diverticulum in a regularly zigzag fashion.

In this connection it may be pointed out that in normal specimens
of P. campanulata on the spermathecal duct there is always a posterior
stalked gland which is always lacking in P. houlletr, and that genital
markings may be present in P. campanulata but are never found in P,
houllets.

Furthermore, there are in this year’s collections several specimens
which can be definitely identified as P. campanulata typica. In each
of these worms some (but not all) of the spermathecae are rudimentary
and similar to the spermathecae of the thecal individuals of rugosa.
Rudimentary spermathecae of the types characteristic of rugosa (a-n)
have not been found in P. houllets.

Finally the size of the seminal vesicles cannot be regarded as very
important in this connection. The vesicles of immature specimens of
P. campanulata are often much like those of clitellate specimens of P,
houlleti and of rugosa, both in size and general appearance. The vesicles
of P. rugosa can be regarded as retained in the clitellate specimens in
their juvenile condition. The absence of penial setae is also probably
not of importance in this instance, penial setae are always lacking in
one variety of P. campanulata, i.e., var. meridiana. The transverse
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furrowing of the clitellar setae can be regarded as produced by mregn-
larities in secretion asseciated with the abnormal conditions of the
spermathecae and the male deferent apparatus.

The worms hitherto designated as P. houllety rugosa or P. rugosa
are accordingly regarded now as abnormal specimens of P. campanulata
var. typica and possibly also var. penetralis. The designation rugosa
is, however, retained for the rather characteristic forma or facies which
is of such frequent occurrence.

E.

The striking similarity, almost identity of the ‘‘ abnormalities ”
of worins from so many widely separated localities indicates, that the
agency responsible for the production of the abnormalities is common
to all the worms. There is some evidence in the worms themselves as
to one agency that may be the cause of the development of the abnor-
malities.

In every one of the Taungyi specimens of rugosa segments v and
vi are crammed full of masses of small cysts. Six of the Toungoo speci-
mens have masses of exactly similar cysts in segments v and vi. Fifty-
four of the Toungoo specimens have cysts scattered throughout the body
in the coelom from segment xvii, xviii or xix to the tail. In'the re-
mainder of the Toungoo specimens no cysts were found in the coelom._

The cysts from segments v and vi are variously shaped ; spheroidal,
ovoidal, disc-like and circular or oval in outline, flask-shaped or elongately
spindle-shaped. The flask-shaped cysts may be short with the neck of
about the same length as the bulbous portion, or the cysts may be much
larger with the neek portion five to six times the length of the bulbous
portion. The walls of the eysts are thin and transparent, the lumen
within the cyst filled with short, spindle-shaped spores.

At one or both poles the cysts taper off gradually to a sort of filament,
the tapering portion is opaque, apparently solid and without” spores.
The ends of most of the filaments are jagged and appear to have been
broken. The ovoidal, spheroidal and discoidal eysts have terminal
filaments at one or beoth poles. The elongately spindle-shaped cysts
have a terminal filament at each pele. The flask-shaped eysts have
terminal filament only at the end of the meck. One perfeet cyst of
the flask-shaped type was found. The bulbous portion is abeut
twice the width of the neck, the latter about six times the length of
the bulbous pertion, both neck and bulb are filled with spores. The
neck narrows gradually to a fine filament, the end of the filament
slightly swollen and with a cluster of closely crowded sucker-like strue-
tures. The spores of this eyst are shortly spindle-shaped. At each
pole of a spore is a clear space within which there is an oveidal bedy
like a nuclear endosome. The eentral portion of the spore is oceupied
by a mueh larger, dark, spheroidal bedy.

The cysts from the coelom behind xvii are spheroidal, oveidal or
diseoidal. The transparent wall of the eyst is kere thicker than in the
case of the spindle-shaped or flask-shaped cysts of v and vi. The cavity
of & eyst is oecupied by a dark mass of fine granules, No nucleaz strue-
tures or spores were found though a number of eysts were ruptared and
their contents examined,
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In a batch of 116 specimens of P. rugosa collected in Rangoon during
the month of October, 1932, there are 37 specimens with masses of cysts
in v and vi. These cysts are like the cysts in v and vi of the Toungoo-
Taungyi specimens. In 40 further specimens there are masses of these
cysts in v and vi and in addition cysts throughout the coelom of the
rest of the body behind vi excepting only segments xi-xiii or xiv. The
cysts from the postclitellar region are similar in appearance to the post-
clitellar cysts of the Toungoo specimens, but in the Rangoon worms
many of the cysts examined are filled with pseudonavicella-like spores.
One cyst is filled with soft round bodies, presumably zygotes at a stage
antecedent to that of the formation of a spore wall. Some of the
spindle-shaped cysts have a transverse partition so that the spores are
contained within two distinct chambers.

In the remaining 39 Rangoon specimens there are no conspicuous
masses of cysts as in the other worms but isolated cysts are scattered
here and there in the posterior portion of the body of nearly every one
of these specimens.

Numbers of normal specimens of P. campanulata typica and of pene-
tralis, collected from the same localities and at the same time as the
infested specimens of rugosa, were carefully examined in an attempt to
find the rugosa cysts but without success.

Pheretima carinensis (Rosa).

var. mota Gates.
1932. Pheretima carinensis mota, Gates, Rec. Ind. Mus. XXXIV, p. 449.

Mawchi, September, G. E. Blackwell, 1 specimen.
Leiktho, September, G. E. Blackwell, 20 specimens.
Thandaung, September, G. E. Blackwell, 41 specimens.

The genital markings of the Leiktho and Thandaung worms are
unusually small, with a stunted appearance, and even when fully develop-
ed almost restricted to the anterior half of segment xviii, just passing
beyond the setal circle of that segment. On four specimens the presetal
locations of the markings are indicated by very small rudiments. The
genital markings of the Mawchi specimen are normal in appearance and
fully developed.

No parasites were found in the Mawchi specimen. Every onc of
the Leiktho and Thandaung worms is heavily infested with parasites as
in the specimens of the variety pinguis (vide infra). The nerve cord
eysts are, however, fewer in these worms, more widely separated {rom
each other and peripherally located, ¢.c., only at the margin of the nerve
cord. In 13 of the worms the larger, transparent nematodes were not
found.

var. pinguis Gates,
1932, Pheretima carinensis pinguis, Gates, Rec. Ind. Mus. XXXI1V, p. 4561,
Toungoo District-western, September, G, E. Blackwell, 3 specimens.

Leiktho, September, G. E. Blackwell, 19 specimens.
Thandaung, September, G. E. Blackwell, 20 specimens.
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Every one of these worms is heavily infested with parasites which
are present in four definite regions. (1) Coelom of segments vii-xiv.
In this region in each of the worms there are small nemas with a bluntly
rounded bulbous swelling of the posterior end on which is a spine. All
the nemas examined are ovigerous. (2) On or near the pharyngeal
bulb. In this region of each specimen there are nemas of about the
same diameter but slightly longer than those in (1). These nemas lack
the bulbous swelling of the posterior end and have peculiar, barrel-
shaped ova. All nemas examined are ovigerous. (3) Posterior to seg-
ment xviil coelom or muscular layers. Larger nemas (6-7 mm., in
length) with a transparent, glassy appearance. These nemas were
not found in five worms. In one worm a single nema was found anterior
to segment xviii, buried in the musculature in the region of segment ix.
(4) Nerve cord—cream coloured cysts. These cysts are present in
numbers in each worm. In some individuals the cysts are crowded so
closely together for a space of several segments that no trace of nerve
cord tissue can be recognized therein.

Worms referred to this variety may be nothing more than individuals
in which the development of the genital markings has been inhibited
by the presence of the parasites.

var. Vara, var. nov.?

Leiktho Circle, September, G. E. Blackwell, 10 aclitellate and 5 clitellate speci-
nmens.

Thandaung, September, G. E. Blackwell, 1 clitellate specimen,

Although the clitellar glandularity is indicated on the specimens
noted as clitellate, it is not as well developed as in some other varieties.
These  clitellate ’ specimens may not be fully mature. Each of the
worms appears to have lost some portion of the tail region, at some time
previous to the collection.

The setal numbers of several specimens are indicated below,

vii. viii. xviii.
16 16 20
16 18 22
15 17 20
16 17 18
156 18 20

The male pore discs are definitely posterior to the transverse setal
line of xviii. Each disc is transversely oval to almost round. The male
pore is a minute but open aperture at the centre of the disc in a greyish
concavity. The latter is surrounded by a very slightly raised, whitish
rim, external to which is a definite but slight circumferential furrow.

The genital markings of each specimen are two pairs. The anterior
pair is located on 17/18, the centre of each marking about in line with
or very slightly median to the centre of the male pore disc. Each mark-
ing is a transversely oval, greyish, concave area, slightly larger than &
male pore dise. The second pair of markings is in the setal circle of
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xviii. Each marking is transversely oval to round and like a male pore
disc in appearance but slightly smaller or definitely smaller and without
a central pore. The marking is lateral to the male pore disc.

Setae are lacking on each side on xviii from a point just lateral to the
setal circle marking to a point just median to the median margin of the
male pore marking.

Twelve specimens were opened. Projecting into the coelom over
each of the anterior pair of genital markings is a flattened glandular
mass. A smaller mass of similar tissue may project into the coelom
just over each of the lateral markings of xviii, or the tissue dorsal to these
markings may be buried in the parietes. The prostatic duct passes
into the parietes in contact with the median margin of the tissue dorsal
to the lateral markings. Deep in the parietes there is similar tissue
around the ectal end of the prostatic duct.

The location of the male pore on the posterior genital markings was
confirmed by removing the longitudinal musculature from the dissected
specimens and tracing the prostatic duct through the parietes.

The postsetal location of the male pores is a characteristic of Rosa’s
specimens (vide variety typica in Gates, 1932, p. 447). Possibly all
worms with such postsetal male pores should be referred to one variety.
The present specimens, however, have genital markings in slightly
different locations. The anterior markings of the present specimens
correspond to the markings of fypica but are displaced anteriorly. The
male pore discs correspond roughly to the male pore areas of Rosa’s
specimens while the lateral genital markings correspond to the lateral
halves of male pore areas of the variety sectilvs. As previously indicated
there is some reason for believing that the absence of genital markings,
as in the variety pingwis, may be due to the action of parasites.
Possibly the diversity in location and size of genital markings may also
to some extent be brought about as the result of heavy infestation by
parasites.

In six worms nemas were found in the coelom of segments vii-xxix.
These nemas have a swollen and bulbous end with a single spine thereon.

AppENDIX TO P. carinensis.

Mawchi, SeptemBer, G. E. Blackwell, 2 clitellate specimens.
Thandaung, September, G. E. Blackwell, 1 clitellate specimen.
Koopra, September, G. E. Blackwell, 1 clitellate specimen.

The male pore areas of these worms are in the setal circle of xviii,
each area transversely elongated with pointed ends.

The genital markings of the Mawchi specimens are a pair of areas on
16/17 reaching towards or nearly to the setae of xvi and (or) xvii. Each
marking is slightly longer in a longitudinal direction than transversely,

The specimen from Thandaung has in addition to the markings on
16/17 a pair of transversely oval areas on 19/20 like the genital markings
on 17/18 in the variety vara.

The Koopra worm has a single pair of markings on 17/18 reaching
antero-posteriorly nearly to the setae of xvii and xviii, i
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A large number of nemas were found in the coelom of segments viii-
xx of the Koopra specimen. No nemas were found in the Mawchi-
Thandaung specimens.

Pheretima compta Gates.
1932. Pheretima compta, Gates, Rec. Ind. Mus. XXX1V, p. 511, fig. 28,

Mawchi, September, G. E, Blackwell, 17 aclitellate specimens.

Eaxternal characteristics—The greatest length is 110 mm. The
setal numbers of five specimens are indicated below.

vi. vii. viii. Xviii.
36 39 41 29
36 38 41 28
37 40 42 31
31 32 34 25
31 31 34 21

The first dorsal pore is in 12/13 on each of the specimens.

None of the specimens have any trace of clitellar glandularity.

The male pores are minute, each pore at the centre of a transverse,
small, whitish area in the setal circle of xviii.

The genital markings are not as fully developed as in the type specimen
but are definitely recognizable in 9 specimens where they are located
on 18/19-21/22 (5) or 18/19-22/23 (4). One of the lateral markings of the
last trio may be lacking and one or two of the first trio may also be
lacking. The genital markings appear at first glance to be lacking on
8 of the specimens, but careful examination under proper illumination
and magnification enables recognition of what appear to be the primordia,
very faint, of the markings.

Internal anatomy.—(Opened 13 specimens).

Each specimen has a pair of the rather characteristic glandular flaps
on the oesophagus just behind the gizzard.

The seminal vesicles in xii are smaller than in the type-specimen.
The spermathecae are all rudimentary.

Remarks.—The single type-specimen was not fully clitellate and was
rather heavily parasitized by protozoa. In three of this year’s speci-
mens the coelomic face of the parietes throughout almost the entire length
of the body is covered by masses of brownish and whitish cysts. A few
cysts, larger, firmer, and more nearly spheroidal than the others are
deeply imbedded in the parietes. Nematodes were found in the
coelomic cavities of the anterior portion of the body in another four
worms.

Pheretima«doliaria Gates.
1931. Pheretima doliaria, Gates, Rec. Ind. Mus. XXXII1, p. 374, fig. 18-20.

var. armillata Gates.
1932. Pheretima doliaria armillata, Gates, Rec. Ind. Mus. XXXIV, p. 415, fig. 7.

Loikaw, September, G. E. Blackwell, 1 specimen,
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There is a complete circle of setae on segment ii. The spermathecal
setae on viii are 22 ; the male setae on xviii are 17

The spermathecal pores are located anteriorly on viii and ix, towards
the lateral margins of the half-moon-
shaped whitenings on viii and ix.
There are similar whitenings posteri-
orly on vii and vili, but none are as
clearly indicated or as sharply delin-
eated as in the original specimen.

The male pore areas and the genital
markings are slightly eroded and in
addition do not appear to be fully or
characteristically developed. The male
pores were not recognised.

The seminal vesicles of xi are in-
cluded within the testis sac of xi.

F10. 19.— Pheretima doliaria armillata  Lhe ectalmost POI'tiOIl of the PTOStatiC
Gates. duct is only slightly thinner than the
Spermatheca X ca. 14. middle Portion.

Pheretima elongata (E. Perr.),

Maymyo, August, K. John, 4 specimens.

Mt. Popa, September, K. John, 38 specimens.

Tonbo, September, K. John, 46 specimens.

Mandalay, September, K. John, 10 specimens.

Sagaing, September, K. John, 79 specimens.

Akyab, September, Bruce Taw, 6 specimens.

Minnie Bay, Andaman Islands, September, C. Amirthalingam, 1 specimen.
Henzada, October, K. John, 2 specimens.

Pheretima exigua Gates.

1929. Pheretima minuta, Gates, Proc. U. 8. Nat. Mus. LXXV, 10, p. 18, fig.
10.
1930. Pheretima exigua, Gates, Rec. Ind. Mus., XXXII, p. 310.

var. typica Gates.
1932. Pheretima exigua typica, Gates, Rec. Ind. Mus. XXXIV, p. 512, fig. 29a,

Kalaw, September, Saya Ah Sou, 7 clitellate specimens,
Taungyi, September, Saya Ba Te, 4 clitellate specimens,
Loikaw, September, G. E. Blackwell, 2 clitellate specimens.
Mala, September, G. E. Blackwell, 4 clitellate specimens.
Prostates are either entirely lacking or represented only by minute

rudiments. Prostatic ducts are present.

var. austrina Gates.

1932. Pheretima exigua austrina, Gat;s, Rec. Ind. Mus. XXXI1V, p. 514, fig:
29b.

Kamaungthwe River, October, W. D. Sutton, 4 clitellate specimens.

The testis sacs and seminal vesicles of each of these specimens are
distended by masses of small, spheroidal, transparent cysts.

)
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Pheretima fucosa, sp. nov.

Kamaungthwe River, August, W. D. Sutton, 1 aclitellate specimen.
Kamaungthwe River, October, W. D. Sutton, 5 clitellate specimens.

Description of the type-specimen.

External characteristics.—Statements in parentheses refer to the
paratypes.

Length 120 mm. (98-120 mm.). Greatest diameter, 6 mm. (5-6 mm.).
Number of segments, 114 (115, 114, 115). Colour of dorsum, reddish,
darker anterior to the clitellum, on the posterior half of the body
much lighter and almost brownish.

The buccal cavity is everted, the intersegmental furrow between
segments 1 and ii only faintly indicated.

The setae are small and fairly closely spaced and begin on ii, on which
segment there is a complete setal circle. There is no midventral break
in the setal circles, a mid-dorsal break may or may not be present. The
setal numbers are indicated below.

vi. vii, viii. xvii. Xviti. Xix. XX,
45 41 39 31 39 105
40 46 39 33 39 *¥110

40 46 .. 27 37 .o
42 41 32 27 36 92

39 38 35 29 35 .e

.o 39 39 29t 29 35 T..
32 46 .. 38 29 40 1*87
36 40 . 33 27 37 1*78

* Immature specimen.
T Type-specimen.
1 Kalaw specimens, vide appendix to P. fucosa.

The first dorsal pore is in 12/13 with a non-functional, pore-like
marking in 11/12. (The first dorsal pore is in 13/14 with non-functional
pore-like markings in 11/12 and 12/13—one specimen, in 12/13 with a
non-functional, pore-like marking in 11/12—4 specimens).

The clitellum is annular, extending from 13/14-16/17 ; interseg-
mental furrows and dorsal pores lacking ; no setae were recognized.

The spermathecal apertures are three pairs of minute pores in 6/7-
8/9. Each pore is located on a tiny, transversely oval tumescence which
is not sharply demarcated.

There is a single female pore on xiv in the midventral line.

The male pores are minute, each pore at the centre of a round (or
transversely oval) disc, the disc surrounded by a slight but definite
furrow. (The male pore discs 3-4 intersetal distances wide transversely. ).

The genital markings are two pairs on 17/18 and 18/19, each mark-
ing transversely oval, only very slightly protuberant, reaching antero-
posteriorly nearly to the setae of xvii and xviii or xviii and xix. The
lateral margin of a marking is very slightly lateral to the median margin
of the male pore disc. (The genital markings are 9-11 intersetal distances
wide transversely, the markings of a pair separated from each other

midventrally by a space equal to or slightly greater than the width of a
single marking), -
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Internal anatomy.—(Opened 5 specimens).

Septa 5/6-7/8 and 10/11-12/13 are slightly muscular ; 8/9 is represent
ed by a ventral rudiment only ; 9/10 is lacking.

There is a small, glandular collar on the oesophagus just behind the
gizzard. The intestine begins in xv. The intestinal caeca are simple,
extending anteriorly into xvii or long enough to do so.

There is a single vascular commissure belonging to ix. The last
pair of hearts is in xiii. (The commissure of ix is on the right side—4
specimens. The last pair of hearts is in xiii. The hearts of ix, x-xiii
all pass into the ventral blood vessel).

There are nephridial masses in v and vi and blood glands in v.

(The testis sac of x is single, with a bilobed anterior margin ; the
testis sac of xi also single and with a bilobed anterior margin). The
seminal vesicles of xi are fairly large and in contact dorsally. The
vesicles of xir are larger than those of xi, in contact dorsally, displacing
12/13- 13/14 posteriorly into contact with 14/15. Each vesicle of xii
has a primary ampulla. (No primary ampullae on the vesicles of xi).
The prostates extend through segments xvii-xx (or xix). The prostatic
duct is 4}-61 mm. in length, bent into a hairpin shape, the ectal limb
slightly thicker than the ental limb.

The spermathecal ampulla is flattened, of about the same length as
or slightly longer than the duct from which it is clearly demarcated.
The diverticulum is tubular, coiled into a flattened mass of loops, and
passes into the anterior face of the stoutish spermathecal duct close
to the body wall. (Ectal to the junction of the duct and diverticulum
the duct is narrowed just as it passes into the parietes).

Over each of the four genital markings is a glandular mass which
projects conspicuously into the coelom.

Remarks.—Intersegmental furrow 1/2 is very faint on each of the co-
type speclmens The buccal cavity of each worm is everted. The
immature specimen, though without trace of clitellar glandularity has
characteristic genital markings only slightly smaller than those of the
clitellate forms. The genital markings are here, however, only slight
thickenings of the epidermis. The thickened epldermls is very easily
rubbed off leaving a slightly concave depression in the circular muscle
layer.

The genital markings are somewhat similar in number and location
as well as appearance to those of P. peguana.

Each worm is parasitized. In the type-specimen there are numbers
of small ovoid cysts in the coelom behind segment xviii. Four of the
cotype specimens have cysts in the lateral margins of the nerve cord
of the posterior half of the body. In the immature specimen these
cysts are smaller and more sparsely distributed. One of the cotype speci-
mens contains a rather amazing collection of parasites. Inaddition
to the nerve cord cysts there are the following : (1) a large nema about
30 mm. in length, alongside the gut in segments vii-xiv ; (2) a much
smaller nema in that portion of the dorsal blood vessel just over the
gizzard ; (3) numbers of small, ovoid cysts in the coelomic spaces posterior
to segment xviii ; (4) two varieties of protozoa attached by stalks to the

02
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parietes in the region of segments iv-vi. (5) Six spheroidal, reddish
cysts, each about 1} mm. in diameter on the ventral parietes of iii-v.

P. fucosa is somewhat like P. terrigena from which it may be distin-
guished by the following characteristics : (1) position of the genital
markings ; (2) setal numbers; (3) extent of the clitellum ; and (4)
presence of a glandular collar on the oesophagus just behind the gizzard,
The seminal vesicles of xi not enclosed within the testis sac of xi,

ArPENDIX TO P. fucosa,
Kalaw, September, Saya Ah Sou, 2 clitellate specimens,

These specimens differ from the Kamaungthwe worms as indicated
below.

The setal circles of ii and iii are incomplete, setae lacking dorsally.

The spermathecal pores are three pairs in 5/6-7/8 with very slight
indications of rudimentary pores in 8/9.

The male pores are minute, each pore at the centre of a round dise
which is withdrawn into the parietes, the margin of the depression
minutely lobulated.

The genital markings are 7-9 intersetal distances wide transversely
and located as follows : specimen 1—on 17/18 and 18/19 on the right
side, on 16/17 and 17/18 on the left side ; 2, on 20/21 and 21/22 on the
right side, on 16/17 on the left side.

The seminal vesicles and prostates are rudimentary. The testis
sacs are filled with cysts. The prostatic ducts are bent into hairpin.
shaped loops, each duct about 7-8 mm. in length, the ectal limb of the
duct quite noticeably thicker than the ental limb.

The spermathecal duct is scarcely recognizable and is not marked
off from the ampulla. The diverticulum is slenderly tubular, looped
into a zigzag with the loops closely adpressed or separated or the diverti-
culum may be more or less spirally twisted.

Remarks.—In each specimen there are large numbers of cysts attached
loosely to the coelomic face of the parietes. These cysts are so numerous
that in some regions the parietes is almost entirely covered thereby.
In one segment over 60 of these cysts were counted.

No nemas were found.

The genital markings on the right side of one specimen are as in P.
Jucosa, to which species these worms appear to belong more than to any
other Burmese form. If the rudimentary spermathecae of vii-ix were
all fully developed and the spermathecae of vi were lacking there would
be little doubt as to the identification. None of the specimens of P.
fucosa have spermathecae in vi. It should be noted however that each
specimen of P. fucosa is heavily parasitized and a characteristic pair
of spermathecae in segment vi may have been inhibited from developing.

Pheretima gemella Gates.
1931, Pheretima gemella, Gates, Rec. Ind, Mus. XXXIII, p. 379, fig. 21.%
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var. typica Gates.
1932. Pheretima gemella typica, Gates, Rec. Ind. Mus, XXXIV, p. 519.

Kamaungthwe River, August, W. D. Sutton, 8 aclitellate and 35 clitel-
late specimens.
Kamaungthwe River, October, W. D. Sutton, 72 clitellate specimens.

All except two of the specimens have the presetal, preclitellar genital

markings. All of the specimens have the postsetal, preclitellar mark-
ings.

var. quadripora Gates.
1932, Pheretima gemella quadripora, Gates, Rec. Ind, Mus. XXXIV, p. 523.

Kamaungthwe River, August, W. D. Sutton, 6 clitellate specimens.
Kamaungthwe River, October, W. D. Sutton, 15 clitellate specimens.

Pheretima hawayana (Rosa).

tvar. typica (Rosa).
Namkham, September, G. S. Seagrave, 3 clitellate specimens.

Each worm has two genital markings in the male pore region, just
median to and almost touching the male pore disc, one anterior to and
one posterior to the setal line. These three markings, the male pore disc
and the two genital papillae, are on an area surrounded by two or more
concentric furrows. In addition there is a pair of similar markings
anteriorly on xviii and another pair anteriorly on xix, the markings of a
side in line longitudinally with the two markings close to the male pore
disc.

var. lineata Gates.

1926, Pheretima hawayana lineata, Gates, Rec. Ind. Mus. XXVIII, p. 154,

Mt. Popa, September, K, John, 11 clitellate specimens,
Maymyo, August, K. John, 34 clitellate specimens.

Kalaw, September, Saya Ah Sou, 32 clitellate specimens.
Taungyi, September, Saya Ba Te, 205 clitellate specimens.
Myitkyina, Septewber, L. R. Dudrow, 13 clitellate specimens.

Very slight pressure on the anterior end of some of these worms
forced out through the anteriormost dorsal pores, in addition to the
usual coagulum, spheroidal or ovoidal cysts containing gregarine (pseu-
donavicellae) spores, nematode eggs, and spheroidal, multicellular bodies
of a greenish colour.

Pheretima heterochaeta (Mich.).
Kalaw, September, Saya Ah Sou, 1 specimen.

Pheretima houlleti (E. Perr.).

Falam, August, J. H. Cope, 193 specimens,

Maymyo, August, K. John, 23 specimens.

Kamaungthwe River, August, W. D. Sutton, 87 specimens.

Mt. Harriet, Andaman lslands, September, C. Amirthalingam, 5 clitellate speci-
mens.

Kyaukpadaung, September, K. John, 2 clitellate specimens.
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Mt. Popa, September, K. John, 12 clitellate specimens.
Toungoo District-western, September, G. E. Blackwell, 1 clitellate specimen,
Loikaw, September, G. E. Blackwell, 57 clitellate specimens.
S’nite, September, G. E. Blackwell, 69, clitellate speciirens.
Koopra, September, G. E. Blackwell, 9 clitellate specimens.
Mala, September, G. E. Blackwell, 69 clitellate specimens.
Letpadan, September, K. John, 5 clitellate specimens.
Thonze, September, K. John, 10 clitellate specimens.
Prome, September, K. John, 17 clitellate specimens.
Letpadan, September, K. John, 3 specimens.

Tharrawaddy, September, K. John, 1 specimen.

Akyab, September, Bruce Taw, 87, clitellate specimens,
Kalaw, September, Saya Ah Sou, 295 specimens.

Namkham, September, G. S. Seagrave, 1 specimen.

Tiddim, September, J. H. Cope, 27 specimens.

Taungyi, September, Saya Ba Te, 133 clitellate specimens.
Myitkyina, September, L. R. Dudrow, 8 clitellate specimens.
Bassein, October, K. John, 15 clitellate specimens.

Henzada, October, K. John, 12 clitellate specin ens.
Myaungmya, October, William Law, 8 clitellate specimens.
Kamaungthwe River, October, W. D. Sutton, 34 clitellate specimens.
Kyaukpyu, January, Saya Ah Sou, 5 clitellate specimens.

The first functional dorsal pore of every one of the specimens is either
in 10/11 or anterior to 10/11.

Three Taungyi specimens have the copulatory chambers completely
everted, the penial body is at the ventral face of a whitish, rounded
mass. The prostatic ducts pass directly into the parietes as in worms
without copulatory chambers.

Pheretima jacita Gates.
1931. Pheretima jacita, Gates, Rec. Ind. Mus, XXXIII, p. 391, fig. 28.

Kamaungthwe River, August, W. D. Sutton, 38 specin ens.
Kamaungthwe River, October, W. D. Sutton, 28 specimens.

Pheretima jacita was erected for five immature worms collected at
Ye, several years ago. Several attempts to obtain mature specimens
at Ye and elsewhere failed. The Kamaungthwe worms which have
been assigned to this species have been compared side by side with the
type-specimens. Some of the immature specimens in the present collec-
tion are exactly like the types, while others are slightly more developed.
The following notes are based on the clitellate specimens. Most of the
worms are badly preserved.

External characteristics.—Maximum length, 170 mm. The greatest
diameter varies from 5-7 mm.

The setal circle of segment ii is uninterrupted. There is no definite
midventral break in the setal circles but a slight mid-dorsal break of
variable width may be present. The setal numbers of a few of the best
preserved August specimens are given below.

vi. vii. xvii. Xviii. Xxix.
30 34 26 19 26
36 35 27 17 25
30 29 26 17 27
29 33 26 14 25

27 27 21 16 22
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The male setae of xviii of eight of the October worms are : 13—3 speci-
mens, 14-—2 specimens, 15—3 specimens.

The first dorsal pore is in 12/13 in 16 specimens, on five of which there
is a definitely pore-like but apparently non-functional marking in 11/12 ;
in 13/14 in three specimens, on one of which there is a non-functional pore-
like marking in 12/13.

The clitellum is annular, extending from 13/14 to 16/17 ; dorsal pores,
intersegmental furrows and setae lacking.

The spermathecal pores are minute, round apertures on the anterior
margins of vi, vii and viii close to the intersegmental furrows. When
the spermathecal duct is pulled out from the parietes of a dissected
worm, a hole is left that appears to be mainly across the intersegmental
furrow, -out in pulling out the duct, the tissue around the pore is
removed. A rod of spermatozoa projecting from the spermathecal
pore can be recognized on some specimens and is quite clearly (when
viewed with high magnification at which the pore itself is alone visible)
on the anterior margin of the segments.

In the setal circle of xviii on each side there is a smooth, glistening,
longitudinally oval area about 5-7 intersetal distances wide transversely
which does not quite reach to 17/18 or 18/19. This area is usually on a
slight protuberance and is delimited by a slight but definite circum-
ferential furrow, external to which there may be several concentric fur-
rows. At the centre of each marking is a small, rounded tubercle on the
centre of which is the minute male pore. The male pore tubercle is
slightly retractile into the parietes.

Internal anatomy.—Septa 5/6-7/8 are slightly thickened and trans-
lucent ; 8/9 is represented by a ventral rudiment only ; 9/10 is lack-
ing ; 10/11 is present but is displaced anteriorly by the seminal vesicles
of xi,

The intestinal caeca are compound, each caecum with 5-9 anteriorly
directed, elongate, fingei-like secondary caeca, one or more of which
may have small tertiary caeca thereon. The dorsalmost caecum is
usually the longest, the length of the secondary caeca decreasing ven-

trally.

The last pair of hearts is in xiii. All hearts of x-xiii pass into the
ventral blood vessel. There are masses of blood glands in v and
vi.

There are paired testis sacs on the anterior face of 10/11 and 11/12,
the sacs of a segment are without transverse communication. The
seminal vesicles of xi are large, pushing 10/11 anteriorly into contact
with the gizzard. The vesicles of xii push 12/13 and 13/14 back into
contact with 14/15. The prostates are large, extending through xvii
or xviii to xxi-xxii but pushing 17/18-15/16 anteriorly to 14/15 so
that the prostates appear, at first, to be in contact with the posterior
seminal vesicles. The prostatic duct is about 4-6 mm., in length,
stout, bent into a sort of crescent or U-shape, usually with the con-
cavity of the crescent or U facing laterally.
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The spermathecal duct is shorter than the ampulla, constricted
abruptly in the outermost region of the parietes so that the bluntly
rounded ectal end of the duct
T can be felt underneath the
epidermis. The diverticulum
passes into the anterior face of
the duct, is longer than the
combined lengths of duct and
ampulla, and is looped ; some
of the loops at least, but
usually not all are in a regular
zigzag arrangement.  The
ectalmost portion of the diver-
ticulum is slightly narrower
F1c. 20.— Pheretima jacita Gates. than the ental portiOn. The
Spermatheca X ca. 14. ampulla usually contains a
rounded, berry-like mass, the peripheral portion of which is trans-
parent and gelatinous, the central portion more compact, opaque and
slightly iridescent. This mass is continued as a sort of stalk through
the spermathecal duct to project, in some specimens, to the exterior
through the spermathecal pore as a fine thread.
Remarks.—Re-examination of the type-specimens shows that on
these specimens also the spermathecal pores are segmental rather than
intersegmental,
In the parietes around the ectal end of the prostatic duct is a collar
of whitish, probably glandular material.
In the coelom of segments xi-xiii of many of the October specimens
there are nemas. No cysts were found in August or October specimens.

? var. defecta Gates.
1930. Pheretima defecta, Gates, Rec. Ind. Mus. XXXII, p. 308.

Kamaungthwe River, October, W. D, Sutton, 8 clitellate specimens,

The male setae of segment xviii are 13-15 ; 13—3 specimens, 14—2
specimens, 15—3 specimens.

The first dorsal pore is in 31/12 or 12/13.

The male genital markings are more or less eroded but are similar
tothe markings of the type-specimen of P. defecta as well as to the marke=
ings of P. jacita.

Spermathecal pores lacking—7 specimens ; three pores on one speci-
mein, anteriorly located, on viii—right and left sides, and vii—right side
only.

The seminal vesicles are quite small in seven specimens, minute in
one specimen. In the latter worm there are no testis sacs. Well develop-
ed prostatic ducts are present in each worm as in the type-specimen.
Prostates are lacking as in the type specimen in 7 worms. In one worm
the prostates are rudimentary and confined to segment xviii.

Seven specimens are athecal. One specimen has three spermathecae,
those on the left side without diverticula and with rudimentary ducts
and ampullae. The spermatheca of the right side has a diverticulum
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looped in a regular zigzag and passing into the anterior face of the duct
in the parietes.

Remarks.—P. defecta was erected for an anterior fragment of a single,
athecal worm without prostates. The absence of spermathecae and
prostates may be the result of a heavy parasitic infestation of some
sort, as in P. rugosa and P. alexandri. 1f this be correct then P. defecta
will be merely an athecal form of some thecal species. The appearance
of the genital markings indicates that P jacita may be the thecal form.
The male pore markings may not however be specifically characteristic,
¢.e., markings of the same type or of a very similar sort may be present
on other species. Such species have not yet been found in the Tenasserim
region from which P. jacita and P. defecta were collected, but the area has
not yet been worked over so thoroughly as to warrant the conclusion
that such species are absent from the area. The single spermatheca of
the single thecal individual of P. defecta may possibly also be regarded
as evidence for the derivation of P defecta from P. jacita by the loss
of spermathecae and prostates. The spermathecal characteristics are
certainly similar in the two, so far as can be judged from the material
available. But in the thecal specimen of P. defecta the whole length of
the diverticulum is looped in a regular zigzag fashion, a condition which
has not been found in any specimen of P. jacita. Therefore, though
the evidence available appears to indicate, on the whole, that the worms
referred to P. defecta are athecal individuals of P. jacite, this relation-
ship can scarcely be regarded as proven.

In the coelom of segments viii-xiv of five of the specimens there are
numbers of nemas. In the coelom of the region behind segment xviii
there are in each specimen large numbers of small, whitish cysts. Such
cysts were not found in any specimen of P. jacita.

Pheretima longicauliculata Gates.
1931. Pheretima longicauliculata, Gates, Rec. Ind, Mus. XXXIII, p. 395, figs.
30-31.

Loikaw, September, G. E. Blackwell, 16 clitellate specimens.
Kwachi, September, G. E. Blackwell, 6 aclitellate specimens.
Mawchi, September, G. E. Blackwell, 16 aclitellate specimens.
Taungyi, September, Saya Ba Te, 60 clitellate specimens,

Eaxternal -characteristics—Nearly one-third of the Taungyi specimens
have a dark reddish pigmentation of the dorsum in place of the usual
greyish blue.

The clitellate specimens have unusually small but otherwise charac-
teristic genital markings. The aclitellate worms though of about the
same size as the clitellate forms have only very faint indications of the
clitellar glandularity while the genital markings are indicated only by
tiny rudiments. The genital markings are located on 19/20-29/30
as shown below. ’

I 11
19/20-24/25 1 9
19/20-25/26 5 8
19/20-26/27 7 3
19/20-27/28 1 2
19/20-29/30 1
20/21-27/28 . 1

I=cli tellate specimens. II=aclitellate specimens.
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Internal anatomy.—The clitellate specimens are characterized by very
rudimentary spermathecae, the diverticula being short and straight.
The seminal vesicles of xii are small relative to their normal size and
the prostates are tiny rudiments in xviii. The prostatic ducts are,
on the contrary, well developed. In the aclitellate specimens the sper-
mathecae are larger and with some portion of the diverticulum looped
in a regularly zigzag fashion. The prostates and prostatic ducts are of
about the same size as those of the clitellate specimens.

Remarks.—A few coelomic nemas were found in each of five clitellate
specimens. A considerable number of gregarinoid parasites are present
in the coelom throughout the whole length of the body of one of the
clitellate specimens. Each parasite attached to the parietes by two fine
filaments. In every worm except the one just mentioned there are large
(huge is the word in the original notes) numbers of cysts. The cysts
are whitish or brownish, flattened, oval discs attached lightly to the
body wall which may be so completely covered in a pinned out speci-
men as to be almost invisible. In a segment at about the middle of the
body of a clitellate specimen 40 cysts were counted. In a few specimens
these cysts are also present on the septa, the ventral blood vessel, and in
the nerve cord. In some of the specimens there are in addition larger,
spheroidal, tough-walled cysts buried almost completely in the parietes.
These cysts are more sparsely distributed throughout the body. In
several cases there are two longitudinal rows of these cysts in the ventral
parietes, the two rows parallel to each other and to the nerve cord and
about equidistant from the nerve cord.

Pheretima maculosa, sp. nov.

Kamaungthwe River, August, W. D. Sutton, 2 specimens—1 clitellate,
Kawaungthwe River, October, W. D. Sutton, 13 clitellate specimens.

Description of the type specvmen.

Eaxternal characteristics.—(Statements in parentheses refer to the
cotype specimens).

Length 49 (46-82) mm. Diameter 4 (3-4) mm. Number of seg-
ments, 109 (119). Colour of dorsum, light reddish ; clitellum greyish.

The setae begin on ii, on which segment there is a complete circle.
The setae are slightly larger and slightly more widely spaced ventrally
and ventro-laterally than dorsally. There are no definite midventral
or mid-dorsal breaks in the setal circles. The setal numbers are indicated
below,

vii. xiv. XV Xvi. XVii. Xviii. XiX. XX,
29 9 3 8 11 8 12 .e
27 6 7 6 12 8 12 54
30 b 8 9 12 8 12 57
29 6 10 7 12 10 13 .o
30 5 8 10 12 7 14
31 7 9 11 12 9 13 .o
26 6 8 10 12 9 12 53
29 4 8 7 10 8 12 .o
217 6 8 8 12 7 13 *55

* Type-specimen.

The first dorsal pore is in 11/12 but there is a definitely pore-like
marking anteriorly on xi(10/11—2 specimens, 11/12—3 specimens, 11/12
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but a definitely pore-like but non-functional marking in 10/11—8 speci-
mens).

The clitellum is annular and extends from 13/14-16/17 Setae
are present ventrally on each segment (always).

The spermathecal pores are minute, in 6/7 a single pair.

The male pores have not been definitely identified but are probably
on round discs in the setal circle of xviii which extend nearly to 17/18
and 18/19. (The male pores are minute, scarcely recognizable even with
high powers of the binocular and brilliant illumination. The approxi-
mate location of the pore can however be determined by carefully pulling
the prostatic duct out from the parietes after removal of the longitu-
dinal musculature. This procedure leaves an aperture at the centre
or very slightly lateral to the centre of the male pore disc. In some
specimens a definite but slight furrow marks off the disc while in others
no furrow is visible. On the male pore disc and median to the male
pore there are usually three markings of about the same size as those
on 17/18 but here much more difficult to recognize).

The genital markings are minute, round, greyish spots on 17/18.
There are six of these markings on each side, two of those on the right
side and one of those on the left side are slightly anterior to the others
and probably on the posterior margin of xvii; 17/18 not clearly visible
in this region. The markings are in transverse rows extending from
a point just in front of the centre of the male pore disc to a point just
median to the median margin of the disc. The preclitellax markings
are similar in appearance to the postclitellar markings but are post-
setal and segmental in position, slightly nearer to the setae than to the
intersegmental furrow, just median to the spermathecal pore lines on
segment viii. There is a single marking on the right side and a trans-
verse row of two markings on the left side.

(The genital markings are minute, round discs in the region of 17/18
and 18/19 and on segment viii, in transverse rows when there is more
than one marking in a special area. The postclitellar markings extend
from a point about in line with the male pore towards the midventral
line, and are in two rows, one of which appears to be actually on the
posteriormost portion of xvii or xviii, the other actually on the inter-
segmental furrow 17/18 or 18/19 or perhaps in a few cases on the anterior-
most margin of xviii or xix. Markings in the region of 18/19 are present
only on two specimens. The numbers and locations of the genital mark-

ings of those specimens on which the setae were counted is indicated
below).

17/18. xviii.
Left. Right. Left. Right.
3-4 1-5 1 0
7-7 5-6 1 0
6-7 6-7 3 2
0-0 1-4 0 0
4.6 4-6 1 1
3-6 3-6 1 0
4.5 1-6 1 0
4.5 1-6 1 0
2-6 1-6 0 0
1-6 2.4 2 1

The first figure of a pair indicates the namber of markings on the posterior margin
of xvii, the second figure those on 17/18 or perhaps on xviii
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Internal anatomy.—(Eight specimens opened).

Septa 5/6-7/8 are present ; 8/9 represented by a ventral rudiment
only ; 9/10 lacking. No septa especially thickened.

The intestinal caeca are simple (long enough to reach into xxii-xxiii).
The intestine begins in xv.

There are masses of nephridia in v and vi.

There is a pair of hearts which appear to belong to segment ix but
no hearts belonging to segments x or xi were found. There are paired
hearts in xii and xiii. (A pair of commissures connecting the dorsal
and ventral blood vessels is present in each specimen just behind the
gizzard. Each of these commissures is slenderly tubular like the single
commissure belonging to segment ix of other species and not “ baggy ”’
like the true hearts of segments xii-xiii. Because of the location near
the gizzard rather than on the anterior face of 10/11 these commissures
are considered to belong to ix. No hearts belonging to x or xi have
been found in any of the specimens. KEach specimen has paired hearts
in xil and xiii passing into the ventral blood vessel).

There is a pair of vertical testis sacs on the anterior face of 10/11
but these sacs do not reach to the dorsal blood vessel. There are paired
vertical testis sacs in xi which do reach to the dorsal blood vessel and
are not bound by connective tissue to the oesophagus as in P. alezandre.
The seminal vesicles of xi are contained within the posterior testis sags.
(No ventral transverse communication between the testis sacs of a seg-
ment has been found). The seminal vesicles of xi are surrounded by
testicular material. The seminal vesicles of xii are vertical bodies, each
with a tiny, dorsal primary ampulla. The prostates are small and con-
fined to xviii. The prostatic duct is short, about 1 mm. in length and
rather stout. (The prostatic ductis either straight and muscular through-
out, or bent into a U-shape—the greater portion of the duct muscular,
or bent into a hairpin shape—the ectal limb of the duct muscular and
very much stouter than the ental limb which is almost thread-like).

The spermathecae are abnormal. (The spermathecae are quite
evidently abnormal in two specimens, apparently normal in two speci-

. 3 C.

F1a. 21,—Pheretima maculosa, sp. nov.
a-c. Spermatheca X ca. 14.

mens, rudimentary in three specimens. One of the supposedly normal

spermathecae is figured. The spermathecal diverticulum passes into
the anterior face of the duct).
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There are very small, coelomic, stalked glands dorsal to both the
pre- and postclitellar genital mackings.

Remarks.—There are numerous, whitish, parasitic bodies in the nerve
cord of the anterior half of the type specimen. There are also parasites
in the coelom.

P. maculosa is distinguished from all other Burmese species of Phere-
tuma by the location of the single pair of spermathecal pores in 6/7.

Pheretima mamillana Gates.
1931. Pheretima mamillana, Gates, Rec. Ind. Mus. XXXIII, p. 400, fig. 33.

Kamaungthwe River, August, W. D. Sutton, 28 clitellate specimens.
Kamaungthwe River, October, W, D. Sutton, 223 clitellate specimens,

Pheretima manicata Gates.
1932. Pheretima manicata, Gates, Rec. Ind. Mus, XXXIV, p. 527.

var, decorosa Gates.
1932. Pheretima manicata decorosa, Gates, Rec, Ind. Mus. XXXIV, p. 528.

Thandaung, September, G. E. Blackwell, 1 clitellate specimen.
Mala, September, G. E. Blackwell, 1 clitellate specimen.
Koopra, September, G. E. Blackwell, 1 clitellate specimen.
Loikaw, September, G. E. Blackwell, 2 clitellate specimens.
Mawchi, September, G. E. Blackwell, 4 clitellate specimens.

External charactervstics.—Length to 120 mm. Each specimen lacks
some portion of the tail region. Greatest diameter, 6 mm.

The setal numbers of three specimens are indicated below. The
number of male setae on xviii on six specimens from Loikaw and Mawchi
is 10-20 ; 10—2 specimens, 11—2 specimens, 19—1 specimen, 20—1
specimen. Setae may be lacking on xviii immediately anterior to the
genital markings and present only midventrally, or the setae may be
continued straight across xviii ventrally between the median margins of
the male pore markings, or setae may be entirely lacking ventrally
between the male pore areas.

vi. vii. viii. Xiv. XV. xvi. xvii. xviii. Xix, XX,

23 20 20 3 3 18 27 0 27 69

23 29 29 0 0 12 28 10 27 63
*17 18 .o 3 3 9 18 2 20 53

* Abnormal specimen from Koopra.

The first functional dorsal pore of each specimen is in 12/13,

The clitellum extends from 13/14 nearly to, or slightly posterior
to the setae of xvi but does not reach 16/17 Setae are present ventrally
on xvi of each specimen, but may or may not be present ventrally on
xiv and xv.

The spermathecal pores are minute, in intersegmental furrows 5/6-8/9.

The male pore markings may be small, circular discs with the male
pores exactly at their centres or elongately oval areas, or thickly crescent-
shaped areas with the concave margin towards the midventral line,
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In the last two cases the markings may reach to 17/18 and 18/19 or
may reach neither furrow or may extend across both 17/18 and 18/19
or across 18/19 only, reaching anteriorly about to 17/18. The male
pore may be near the lateral margin of the marking or further mesially.
In the former case the prostatic duct passes into the parietes in contact
with the lateral margin of the glandular mass in the coelom while in
the latter case the prostatic duct passes into the glandular mass.

Each specimen has a pair of transversely oval, postsetal genital
markings on segment xviii. These markings nearly meet at the midven-
tral line and extend laterally about to the male pore areas but do not
quite reach 18/19.

Internal anatomy.—The intestine begins in xv and is not narrowed
in xvi-xix, Each specimen has a pair of characteristically compound
intestinal caeca. In addition there is on the intestine in xxviii on each
side a vertical ridge with slight pocket-like or shortly finger-like pro-
jections ; usually 4-6, but there may be as many as 10-15. There is
a similar but less well developed ridge on the intestine on each side in
XXIiX In some specimens.

The hearts of x are present in each specimen.

There are two unpaired, median testis sacs. The prostatic ducts
are short—2 to 3 mm. in length bent usually into a u-shaped loop,
slender, the ectal limb shghtly thicker than the ental limb.

The spermathecal duct is shorter than the ampulla and is narrowed
in the parietes. The ectal portion of the diverticulum is narrowly
tubular, straight and passes into median face of the spermathecal duct ;
a middle portion is looped, the loops arranged in a more or less spheroidal
mass projecting slightly from which there is an ovoidal or spheroidal
widening of the ental end.

~ Into the coelom of xviii on each side there projects a mass of loose,
glandular tissue. '

Remarks.—The Koopra specimen is slightly abnormal lacking the
posterior pair of spermathecae. The setal numbers of this worm are
slightly smaller than those of the other specimens on which the setae
were counted.

Nemas were found in the coelom of two specimens.

The account of this variety in the preceding paper was basea on a

single, not fully mature specimen collected by H. Young at Teung Cong.

Pheretima mendosa Gates.

1932. Pherctima mendosa, Gates, Rec. Ind. Mus. XXXIV, p. 4783, fig. 20.

Kamaungthwe River, August, W. D. Sutton, 3 clitellate specimens.

Pheretima ornata Gates.

1929. Pheretima ornata, Gates, Proe. U. 8. Nat. Mus. LXXV (10), p. 20, fig. 11.
Namkham, September, G. S. Seagrave, 1 clitellate specimen.

The Namkham worm lacks the small genital markings on xviii and
the associated glands, but is otherwise normal and like the previous
specimens,
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Pheretima papilio Gates.
1930. Pheretima papilio, Gates, Rec. Ind. Mus. XXXII, p. 317, fig. 34.

var. typica Gates.

Kamaungthwe River, August, W. D. Sutton, 1 specimen.

var. hiulca Gates.
1932. Pheretima papilio hiulca, Gates, Rec. Ind. Mus. XXX1V, p. 402, fig. 4.

Toungoo District—western, September, G. E. Blackwell, 7 specimens.

The first dorsal pore is in 11/12 in 2 specimens; in 12/13 in five
specimens, in four of which there is a non-functional pore-like marking
in 11/12.

The spermathecal setae on vi are 37, 33, 35, 36, 34. The male setae
on xviil of the same specimens are 12, 13, 11, 14, 12.

The spermathecal pores are situated on hard, rounded protuberances
from the anterior margin of vi. From the median margin of each pro-
tuberance a narrower, transversely elongated, hard whitened area reaches
towards the midventral line. The spermathecal porophore is about
7-9 intersetal distances wide transversely. Intersegmental furrow 5/6
is dislocated anteriorly by the spermathecal porophore and the body
wall just in front of the porophore is deeply retracted to form a slit-like
cavity.

The genital markings on xviii are elongately oval, about 5-6 intersetal
distances wide transversely, extending antero-posteriorly about to 17/18
and 18/19. In line with the setae of xviii on each genital marking there
is a deep, transversely slit-like depression. The male pore is a small
slit within this depression, surrounded by a slightly tumescent lip.

Into the coelom of segment v there projects conspicuously a trans-
versely elongated body. The posterior wall of this body is much thicker
than the anterior or dorsal wall. The spermathecal duct passes into
the posterior face of this coelomic protuberance.

In xviil on each side there is a smooth surfaced, hard, more or less
conical body, rising in the coelom to a height of 13 mm. This structure
appears to be equivalent roughly speaking to a copulatory chamber.

var. fracta, var. nov.
Toungoo District—western, September, G. . Blackwell, 3 clitellate specimens.

External characteristics.—Length to 80 mm. Greatest diameter
4 mm.

Setae are present on segment ii both dorsally and ventrally. There
is & gap in the setal circle of vi on each side, behind the spermathecal
pore. The spermathecal setae on v are 25, 26, 23 ; the male setae on
xviii are 9, 3, 4. Setal pits are visible ventrally on the clitellar segments
but no setae were recognized.

The first dorsal pore is in 13/14, 11/12 and 12/13.

There is a deep, transverse pit in intersegmental furrow 5/6 on each
side. On the posterior face or wall of this plt there is a slightly proty-
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berant, flat-surfaced, round area at the centre of which is the small
but not minute, transversely slit-like spermathecal pore.

The male pore markings are a pair of elongately oval, very slightly
protuberant and very indistinctly outlined areas, each about 9-10 inter-
setal distances wide transversely, extending antero-posteriorly from the
posterior part of xviii on to the posterior portion of xvii. On the anterior
portion of each marking is a greyish area with rounded anterior margin
and a posterior margin that at first glance appears to be perfectly straight
and in the setal circle of xviii. This area is depressed, the depth of the
depression increasing very gradually passing posteriorly. In line with
the setae of xviii, at the posterior margin of the greyish area is a deep
but short slit-like depression. The male pore has not been seen but is
probably located in the deepest lateral portion of this depression.

The intestinal caeca extend anteriorly into xxiv-xxiii; the shape
triangular, several short but definite pockets on the dorsal margin.

A ﬁnger-hke pnmary ampulla projects dorsally from each seminal
vesicle of xii. There is a hard, round, hemispherical projection into
xviii on each side, into the anterior face of which the short but stoutish
prostatic duct passes.

The spermathecal duct is slightly widened in the parietes and in
this widened portion is contained the slit-like invagination in the region
of 5/6. The diverticulum passes into the anterior face of the duct, is
looped in a regularly zigzag fashion, the loops short, the ental end shghtly.
widened, the widening ovoidal in sha.pe

Pheretima peguana (Rosa).

Mahlaing, September, K. John, 4 specimens.

Mt. Popa, September, K. John, 14 specimens.
Sagaing, September, K. John, 17 specimens.
Letpadan, September, K. John, 11 specimens.
Prome, September, K. John, 12 specimens.
Thayetmyo, September, K. Jobn, 30 specimens.
Thonze, September, K. John, 7 specimens.
Tharrawaddy, September, K. John, 9 specimens.
Myitkyina, September, L. R. Dudrow, 143 specimens.
Bassein, October, K. John, 16 specimens.

Henzada, October, K. John, 12 specimens.

Padali, October, Bruce Taw, 27 specimens.
Myaungmya, October, William Law, 1 specimen.
Akyab, September, Bruce Taw, 101 specimens.
Kyaukpyu, January, Saya Ah Sou, 237 clitellate specimens.

Aclitellate specimens of this species as small as 65 mm., in length
and 2} mm., in diameter can be identified by means of the rudiments
of the genital markings. In the smallest specimens that have been
studied the anlage of the genital markings are faintly indicated, tiny,
transversely oval tumescences. The intersegmental furrows are usually
not visible in the region of these markings but at this early stage the
anterior markings appear to be on the posteriormost portion of xvii,
the posterior markings on the anteriormost portion of xix.

In slightly larger specimens the genital markings have pointed ends
while the central pore is so large relative to the size of the marking that
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the papilla appears to be merely a ring of tissue around the pore. In
still larger specimens the ends of the markings are rounded and the
hard flat area is recognizable. This firm area increases in size more
rapidly than the pore.

The male pore is first visible as a minute, dark or blackish dot in
the setal circle, the dot distinguishable with difficulty from the tip of a
retracted seta. Later this rudiment of the male pore is located at the
centre of an almost circular area of slight tumescence. Still later the
epidermis immediately in front of and immediately behind the tumescence
is greyish. In larger specimens the greyish areas now crescentic in
shape are depressed slightly. With the continuation of this depression
and the confluence of the depressions at the lateral and median margins
of the male porophore, the porophore becomes sunk in a parietal excava-
tion. The anterior depression appears to grow more rapidly than the
posterior depression with the result that the male pore disc is on the
posterior face of the excavation. The margins of the depressions at
first smooth later become minutely lobulated. The excavation can be
everted so that the male pore disc is on the ventral end of a columnar
porophore.

Pheretima planata Gates.

1926. Pheretima planata, Gates, Ann. Mag., Nat. Hist. {9) XVII, p. 411.

Letpadan, September, K. John, 5 clitellate specimens.
Myagyaung, Scptemwber, K. John, 4 clitellate specimens.
Thonve, September, K. John, 2 clitellate specimens.
Tharrawaddy, September, K. John, 7 clitellate specimens.
Namkham, September, G. S. Seagrave, 1 clitellate specimen.
Akyab, September, Bruce Taw, 7 clitellate specimens.

Garai-berana, Andaman Islands, November, C. Amirthalingam, 41
specimens.

Corbyn's Cove-gouth, Andaman Islands, November, C. Amirthalingam,
52 aclitellate and 25 clitellate specimens. (2).

Navy Bay, Andaman TIslands, November, C. Amirthalingam, 53 clitellate
specimens. (3).

Kyaukpyu, January, Saya Ah Sou, 53 clitellate specimens.

Padali, October, Bruce Taw, 275 specimens.

Myaungmya, Octoher, William Law, 7 clitellate specimens.

Bassein, October, K. John, 3 clitellate specimens.

The heart or hearts of ix are as follows in the Andaman Islands
specimens :~—
(1) (2) (3)

Left side only . 15 12417 20
Right side only . 26 13425 33
Paired . e 10

The Garai-berana specimens have a ““ sickly *’ appearance externally.
In this collection the seminal vesicles of xii are rudimentary in 4 speci-
mens, entirely lacking in 6 specimens. The seminal vesicles of xi are
lacking in two specimens; rudimentary, hard, rounded, fibrous bodies
in the other specimens.

The testis sacs of x are lacking in two specimens. Oviducal funnels
are lacking in 2 specimens. In one worm there are gland ducts to the

P
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copulatory chambers but no glands at the ental ends of the ducts. (Vide,
P. gemella typica for a similar condition.) The prostates are rudimentary,
confined to xviii in 7 specimens ; entirely lacking in 1 specimen.

There are numerous cysts on the parietes and the gut and septa of
segments viii-xiii.

Pheretima porrecta Gates ?
1932. Pheretima porrecta, Gates, Rec. Ind, Mus. XXXIV, p. 444, fig. 16.

Loikaw, September, G. E. Blackwell, 6 specimens.

External characteristics —The colouration is a very unnatural, washed
out brownish. The clitellar region of each worm is concave. An almost
exactly similar appearance can be produced in fully mature specimens
of certain species by scraping off the hypertrophied clitellar epidermis.
The muscle fibres of the body wall in the clitellar region are visible
exterally but are covered over by a very delicate transparent tissue
except at a few localized spots where there opaque patches. The male
genital areas are eroded and also the ridges in which the setae are
located so that setal counts have been difficult or impossible.

Length to 120 mm. Greatest diameter, 6 mm.

The first dorsal pore is in 12/13.

The spermathecal setae on vi are about 25; on vii, about 26 : the
male setae on xviii are 11-14.

The spermathecal apertures are minute, transverse slits on the anterior
margins of vi, vii and viii, close to the intersegmental furrows.

The male apertures have not been identified on any specimen but
the position was ascertained by carefully pulling the prostatic duct out
from the parietes. This procedure leaves a small, round hole in the body
wall about at the centre of the genital marking and almost entirely
removes what appears to be a round tubercle that may be slightly re-
tractile into the parietes. The male pore tubercle is at the centre of a
longitudinally oval area which is about 5 intersetal distances wide
transversely and which reaches anteroposteriorly to or nearly to 17/18
and 18/19.

Internal anatomy.—Septa 5/6-7/8 are thickly muscular; 10/11-11/12
thickened and translucent ; 12/13 strengthened but transparent.

There is a well developed collar with a finely granular surface on the
oesophagus just behind the gizzard. The intestinal caeca extend an-
teriorly into xx-xix and are simple but with slight indentations of the
dorsal and ventral margins, especially posteriorly.

The testis sacs are unpaired. The seminal vesicles are fairly large,
the vesicles of a segment in contact dorsally over the dorsal blood vessel,
each vesicle with a hard, ovoid primary ampulla. The prostates extend
through xvii-xix. The prostatic duct is stoutish, 2-4 mm. in length,
straight or nearly straight or bent into a J-shaped or U-shaped loop.

There is no glandular material in the coelom over the male pore
markings though the epidermis of the markings seems to be thickened.

The spermathecal duct is slender, shorter than the ampulla or of
about the same length but not sharply marked off therefrom. The
diverticulum is slenderly tubular, longer than the combined lengths of
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duct and ampulla, bound ectally to the duct, almost straight or slightly
sinuous or more markedly sinuous but not looped. The diverticulum
passes into the anterior face of the spermathecal duct.

Remarks.—No parasites were found in any of the specimens.

The male pore areas lack the glistening peripheral rim present on
the type specimen of P porrecte and are rather like the male pore areas
of P jacita. Otherwise the present specimens are more like P. porrecta
than P. jacita. The single specimen for which P. porrecta was erected
though very much larger was not fully clitellate. The Loikaw speci-
mens are regarded, somewhat dubiously, as abnormal specimens of
P. porrecta.

Pheretima posthuma (L. Vaill.).

Kyaukpadaung, September, K. John, 14 clitellate specimens.
Mandalay, September, K. John, 10 clitellate specimens.
Sagaing, September, K. John, 36 clitellate specimens.
Thonze, September, K. John, 7 clitellate specimens.
Thayetmyo, September, K. John, 26 clitellate specimens.
Prome, September, K. John, 24 clitellate specimens.
Letpadan, September, K. John, 20 clitellate specimens.
Akyab, September, Bruce Taw, 203 specimens.

Henzada, October, K. John, 16 clitellate specimens.
Bassein, Qctober, K. John, 16 clitellate specimens.

Mirnie Bay, Andaman Islands, February, C. Amirthalingam 17, clitellate speci-
mens.

Mahlaing, September, K. John, 14 clitellate specimens.

Specimens of this species as small as 50 mm. in length and 3 mm.
in diameter can be identified. In worms of that size the male pore
disc is visible as a very slightly tumescent, circular area without limiting
furrows ; the minute male pore at the centre of the area. In slightly
larger specimens a slight crescentic furrow is visible at the anterior
margin and another similar furrow at the posterior margin of the disc.
Later these grooves become more conspicuous, deeper and finally con-
fluent laterally. The male pore disc is then depressed and with it a
short portion of the setal ridge with one or two setae just median to the
disc. In the adult worms the parietal excavation is deepest laterally
while on the median wall of the excavation there may be one or two
setae. The minute rudiments of the genital markings, white, trans-
versely oval, slight tumescences in the setal circles are recognizable at
the stage when the male pore discs are first visible, the centres of the
genital markings slightly median to the centres of the male pore discs.

Pheretima rufula, sp. nov.
Toungoo District—western, September, G. . Blackwell, 98 clitellate specimens.

External characteristics.—Length to 150 mm. Greatest diameter
y mm. Number of segments of several specimens selected at random :—
07, 114,109, 105, 116, 111, 112.

The dorsum is reddish, darker anterior to the clitellum, lighter behind
he clitellum, posteriorly much lighter; or the colouration anterior
) the clitellum may be a dark, greyish blue, posteriorly reddish, pinkish
¢ light brownish,

P9
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The setae are small and closely spaced, lacking dorsally on ii; a
definite mid-dorsal break of varying width in the setal circles, usually
no midventral break. The setal numbers of several specimens are
indicated below.

ii. vi. vii. viii. xvil.  Xviii. XX,
1 37 40 43 40 29 119
9 35 35 37 41 27 .o
3 35 32 33 39 27 108

11 35 35 39 38 31 .o
5 39 38 39 35 29
7 37 39 42 .o 27

10 37 37 4] 36 28
7 35 42 45 39 30
5 34 33 36 41 30

10 33 37 38 40 30

The position of-the first dorsal pore was noted on fifty specimens ;
12/13—48 specimens, 12/13 but with a non-functional, pore-like marking
in 11/12—1 specimen, 13/14—1 specimen.

The clitellum is annular and extends from 13/14-16/17, intersegmental
furrows, dorsal pores and setae lacking.

The spermathecal apertures are minute, four pairs, in 5/6-8/9,

There is a single female pore.

The male apertures are minute each pore at or near the centre of a
male pore disc. This area is definitely demarcated by a slight circum-
ferential furrow, lateral to which there may be two or three additional,
short furrows. The disc is transversely or longitudinally oval, or nearly
round, and is usually slightly depressed in a concave fashion. In a
few specimens the disc is slightly diagonal in position.

The single pair of genital markings is just median to the male-
pore discs on 18/19. Each marking is 9-12 intersetal distances wide,
reaching anteroposteriorly nearly to the setae of xviii and xix, separated
from the marking of the other side by a midventral space about equal
to 8-10 intersetal distances. The markings are usually elongated in
an antero-posterior direction and have bluntly rounded ends, but may
be nearly circular or with a bulge of the lateral or median margin. The
markings are usually slightly depressed in a concave fashion but may
be level with the surface of the body or protuberant in a flattened or
rounded fashion. The margins of the markings are not clearly demar-
cated but there may be a slight indication of a rim which is lighter in
colour than the main portion of the marking.

Internal anatomy.—(Opened 39 specimens).

Septa 4/5-7/8 are present, 5/6-7/8, thickly muscular; 8/9 lacking;
9/10 apparently lacking; 10/11-11/12 are thickened, translucent to
opaque ; 12/13 is strengthened, usually transparent but translucent in
gome specimens,

The intestine begins in xv (39). The intestinal caeca are simple,
extending forward into the region of xxii-xxiii. There is in each specl-
men, on the oesophagus, just behind the gizzard, a rudiment of a glan-
dular collar. In many specimens this is simply a ring of tiny greyish
bodies, in size and appearance like the granulations of a fully developed
collar of other species. In some specimens the granular bodies are
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slightly more numerous and aggregated into a more definitely ridge-
like protuberance. In a very few specimens the ridge is even more
protuberant—though not conspicuously so—and the margin is incised
to produce a lobulated appearance.

There are blood glands in v and nephridial masses in v and vi.

The last pair of hearts is in xiii (39). There is a pair of commis-
sures belonging to segment ix in three specimens, in one of which both
commissures are of the same size, in another the commissure of the right
side is the larger, while inthe third the commissure of the left side is
the larger. In one specimen there are no commissures belonging to
ix. In the remaining specimens there is a single commissure belonging
to 1x, on the right side (23) or on the left side (12). The hearts of x are
empty in many specimens and in this condition are hard to find and
difficult to trace. In other specimens the commissures are filled with
blood and can be more readily traced. In such specimens these vessels
appear to be bound by transparent connective tissue against the anterior
face of 10/11 and to pass from the supra-oesophageal vessel to the ventral
trunk. No connection of the hearts of x with the dorsal blood vessel
has been found. The hearts of ix, x-xiii all pass into the ventral blood
vessel.

There is a single, median testis sac on the anterior face of 10/11
and a single median testis sac in xi. The seminal vesicles of xi and xii
fill their segments, covering over the dorsal blood vessel, the vesicles of
xii sometimes pushing 12/13 back into contact with 13/14. No primary
ampullae were found in any of the specimens. The prostates extend
through xvii-xix. The prostatic ducts are muscular but rather slender,
short, about 2-4 mm. in length.

A flattened glandular mass protrudes slightly into the coelom of
xviii-xx from the genital marking. The prostatic duct passes into the
parietes in contact with this mass.

The spermathecal duct is usually shorter than the ampulla but may
be of the same length. It is not sharply demarcated from the ampulla
and narrows gradually in the coelom and parietes. The diverticulum
is slenderly tubular ectally, widened entally, looped in a regular zigzag
fashion or irregularly looped, the loops as a rule in a flattened rather
than a spheroidal mass. The entalmost portion of the diverticulum
projects from the mass of loops with an ovoidal or spheroidal appearance.

Remarks.—A single pair of genital markings across 18/19 charac-
terizes 95 specimens, only three specimens of the lot varying from that
form. On one of these three worms the genital marking of the right
side is lacking. A second specimen has two characteristic genital mark-
ings, the right on 17/18 the left on 18/19. The third worm has a pair
of markings on 17/18 and in addition a single marking on 18/19 on the
right side. ,

Two specimens have each a double spermatheca; on the left side
of viii in one and on the left side of vii in the other. In each case there
are two normal spermathecae with ducts, ampullae and diverticula,
the two ducts passing into the parietes side by side and in the parietes
united to open to the exterior by a common spermathecal pore.

There are numbers of small, ovoidal to spheroidal cysts attached
lightly to the septa or parietes in 13 worms. In four other worms there
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are gregarinoid parasites in the coelom. Several coelomic nemas were
found in one worm,

Pheretima terrigena Gates.
1932. Pheretima terrigena, Gates, Rec. Ind. Mus. XXXI1V, p. 482, fig. 23.

Loikaw, September, G. E. Blackwell, 1 fragment.

The first seven segments and a portion of segment viii are lacking.
The intersegmental furrows, dorsal pores and setae are lacking in the
clitellar region but the clitellar glandularity is only faintly indicated.

The first functional dorsal pore is in 16/17 but there are pore-like
markings in 12/13 and 13/14.

The setal numbers are as follows :—spermathecal on viii, about 18;
male on xvi1i—28, on xviii—20, on xix—29.

The male pores are minute, each pore at the centre of an eroded
area in the setal circle of xviii.

The paired genital markings are on 17/18 and 18/19, the markings
of a pair separated from each other midventrally by a space about equal
to 5 intersetal distances. Each marking is a transversely oval area,
7-9 intersetal distances wide transversely, Teaching laterally nearly to
the line of the median margins of the male pore areas.

The simple intestinal caeca extend anteriorly into xix ; each caecum
has four slight pockets on the ventral margin posteriorly.

The primary ampullae of the seminal vesicles of xii project posteriorly
from the posterior margins of the vesicles. The prostates are confined
to xviii-xix. The prostatic ducts are about 9 mm. in length.

Remarks.—Nemas are present in the coelom of segments ix-xiv.

Aside from the characteristics of the spermathecae which cannot
be determined, the Loikaw worm differs from the specimens of P. terre-
gena described in the preceding paper mainly in the number and loca-
tions of the post-male-pore genital markings.

Pheretima velata Gates.

1930. Pheretima velata, Gates, Rec. Ind. Mus. XXXII, p. 321, fig. 13.

var. clavata Gates.

1932. Pheretima velata clavata, Gates, Rec. Ind. Mus. XXXIV, p. 541, fig. 36.

Mala, September, G. E. Blackwell, 52 clitellate specimens.

Kwachi, September, G. E. Blackwell, 8 aclitellate specimens.

Mawchi, September, G. E. Blackwell, 10 aclitellate specimens and one
specimen with slight traces of olitellar glandularity.

Kwachi, October, G. E. Blackwell, 3 clitellate but very badly preserved
specimens.

The Mala specimens though clitellate are small ; the greatest length
is 164 mm., the greatest diameter 7 mm. The aclitellate specimens
from the other two localities are much larger, reaching a length of as
much as 260 mm., and a diameter of 12 mm.

The pigmentation of the Mala specimens is also not characteristic.
Anterior to the clitellum the dorsum is bluish but of a faded or washed
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out appearance. There is very little indication of the intersegmental
white or yellow bands. Posterior to the clitellum there is no pigmen-
tation or only a faint greyish or brownish colouration. On specimens
from other localities the pigmented bands are dark, the colouration
brilliant while the intersegmental whitish or yellowish bands are clearly
outlined. In the smaller specimens the pigmented bands are not present
on the ventrum ; in 12 specimens the pigmented bands are completely
continuous around the ventrum.

In the largest specimen, a worm from Mawchi, the intersegmental
furrows are not visible between the clitellar segments, but setae and
dorsal pores are present on or between segments xiv-xvi. The inter-
segmental bands in the region of 14/15 and 15/16 are pigmented but
not as darkly as the segmental bands.

The male setae of xviii on the Kwachi-Mawchi specimens vary from
10-15 as follows :—10—6 worms, 11—4 worms, 12—2 worms, 13—6
worms, 14— worm, 15—2 worms.

All of the Mala specimens and 8 of the Kwachi-Mawchi worms were
opened.

The spermathecal diverticulum is always contained within an opaque
sac.

Nemas were found in the coelom of segments xi-xiv in 48 of the
Mala specimens. In 4 of the Mala specimens no nemas were found.
No nemas were found in any of the Kwachi-Mawchi worms. No pro-
tozoan parasites nor nerve cord cysts were found.

Pheretima sp.

Kantaungthwe River, August, W. D. Sutton, 1 aclitellate specimen.

Ezxternal characteristics.—Length 72 mm, Diameter 3 mm. Colour
reddish.

The setae begin on 1i on which segment there is a complete circle.
There are no mid-dorsal or midventral breaks in the setal circles. The
setal numbers are :—spermathecal on vi—22, on vii—22; male on
xvii—16, on xviii—10, on xix—14.

The first dorsal pore is in 11/12.

The spermathecal pores are small, transverse slits in 5/6-7/8.

On segment xviii on each side there is a large, round opening into
an excavation which is narrowed dorsally in a transverse direction so
that the chamber may be said to be of an inverted v-shape. On the
anterior face or wall of the excavation is a transversely oval, glistening
area, a similar area on the posterior face. The male pore has not been
definitely identified but is probably located in the dorsal portion of
the chamber median to the glistening areas.

Internal anatomy.—Septum 10/11 is either fragmentary or very
delicate and ruptured in dissection, if present, it is displaced anteriorly
by the seminal vesicles of xi.

The intestine begins in xv. The intestinal caeca are simple but with
small pockets on both the dorsal and ventral margins.

The hearts of x-xiii all pass into the ventral blood vessel.

There are paired testis sacs belonging to x and xi. The seminal
vesicles are large and in contact transversely over the dorsal blood
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vessel, the posterior vesicles displacing 12/13 and 13/14 posteriorly.
The prostates extend through xvii-xix. The prostatic duct is bent
into a U-shape or looped, the ectal half of the duct much thickened.

The spermathecal duct is not sharply marked off from the ampulla.
The diverticulum passes into the anterior face of the duct.

Dorsal to the male excavation on xviii there is a whitish glandular
mass which projects slightly into the coelom.

Remarks —Somewhat like P. bellatule but the genital markings are
different.

Pheretima sp.
Kamaungthwe River, October, W. D. Sutton, 1 clitellate specimen.

External characteristics—Length 110 mm. Greatest diameter ca.
5 mm. Colour of dorsum, light reddish to brownish.

The setae begin on ii. The setal numbers are :—spermathecal on
vi—23, on vii—21, on viii—20 ; male on xvii—20, on xviii—15, on
xix—21. There are 2 setae ventrally on segment xvi.

The first dorsal pore is in 13/14 but there is a pore-like marking in
12/13.

The clitellum is annular and extends from 13/14 nearly to 16/17.
There are no intersegmental furrows or functional dorsal pores.

The spermathecal apertures are minute, four pairs, located anteriorly
on vi-ix, the intersegmental furrows immediately in front of the sper-
mathecal pores,.

The male pores are minute, each pore at the centre of a transversely
oval, almost circular disc in the setal circle of xviii, each disc surrounded
by a definite but slight furrow.

The genital markings are two pairs, on 19/20 and 20/21. Each
marking is transversely oval, about 5 intersetal distances wide trans-
versely and reaching anteroposteriorly nearly to the setal circles of the
segments concerned. The distance between the markings of a pair
midventrally is about equal to the transverse width of a single marking.

Internal anatomy.—No septa are strongly thickened, 6/7, 10/11 and
11/12 are slightly muscular.

The intestine begins in xv. The intestinal caeca are simple. There
is a glandular collar on the oesophagus just behind the gizzard.

The single commissure belonging to ix is on the right side. The last
pair of hearts is in xiii. The hearts of ix-xiii pass into the ventral blood
vessel.

There is a single large testis sac belonging to x on the anterior face
of 10/11 and a bilobed median testis sac in xi. The seminal vesicles
are moderately large, in contact dorsally over the dorsal blood vessel.
The vesicles of xii push 12/13 back into contact with 13/14. The pro-
states are each composed of two main lobes and extend through xvii-
xix. The prostatic duct is about 3} mm. in length, bent into the shape
of a U, the ectal half thicker than the ental half.

The spermathecal diverticulum is longer than the combined lengths
of the duct and ampulla and passes into the anterior face of the duct
close to the body wall. The diverticulum is narrowly tubular, coiled
into a series of zigzag loops, the arms of the loops short. The duct is
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about equal in length to the ampulla and is narrowed just below the
junction of the diverticulum as it enters the parietes.

Remarks.—There are whitish glandular masses in the coelom over
the genital markings.

The specimen is softened, the gut just behind the prostatic segments
is decomposed.

This worm is nearest perhaps to P. nemoralis, but differs from the
latter in size, segmental location of the spermathecal pores, number
and direction of the long axis of the genital markings, and the possession
of a glandular collar on the oesophagus.

Genus Perionyx E. Perrier.

The rather extensive collections made throughout the Chin Hills
district by Mr. Cope comprise about 8,500 worms of which nearly 8,300
belong to the genus Perionyxz. The genus is represented in these collec-
tions by at least four, possibly 5 or 6 species. Unfortuna.tely the vast
majority of the specimens are immature, and it is not possible at the
present time to identify immature speciméns of Perionyz.

Perionyx excavatus E. Perr.

1916. Perionyx fulvus, Stephenson, Rec. Ind. Mus. XII, p. 322, pl. xxi, fig. 16+
1918. Perionyx fulvus, Stephenson, Rec. Ind. Mus. XIV, p. 16, fig. 4-5.

1926. Perionyx fulvus, Gates, Ann. Mag. Nat. Hist. (9) XVII, p. 472.

1926. Perionyz fulvus, Gates, J. Burma Research Soc. XV, p. 213.

1926. Perionyx fulvus, Gates, J. Bombay Nat. Hist. Soc. XXXI.

1932, Perionyx excavatus, Gaves, Rec. Ind. Mus. XXIV, p. 360.

“From ground ncar manure piles and near a water course > Falam,
March, J. H. Cope, 9 clitellate and 43 partially clitellate specimens.

Falam, August, J. H. Cope, 35 clitellato specimens.

Mt. Popa, September, K. John, 2 clitellate specimens.

Kalaw, September, Saya Ah Sou, 71 clitellate specimens.

Taungyi, September, Saya Ba Te, 203 clitellate specimens.

Letpadan, September, K. John, 3 clitellate specimens.

Prome, September, K. John, 2 clitellate specimens.

Thenze, September, K. John, 1 clitellate speoimen.

Henzada, October, K. John, 8 clitellate speclmens

Bassein, October, K. John, 2 clitellate specimens.

Myaungmya, October, William Law, 30 olitellate specimens.

Kyaukpyu, January, Saya Ah Sou, 2 clitellate specimens.

In addition to the above the followmg have been examined :—One tube
from the Indian Museum labelled ““ P. fulvus Steph. Inlé, S. Shan
States, Sta. 28, W.108/1.” Specimens of P. fulvus in the Judson
College collection.

External characteristics.—The length of the clitellate specimens varies
from 30-180 mm., and the diameter from 3-7 mm. The dorsum is light
pinkish to dark reddish, sometimes with a bluish appearance—especially
anterior to the clitellum, rarely almost unpigmented, or light yellowish
brown posteriorly to a dark reddish brown anteriorly.

The setae begin on ii on which segment there are both dorsal and
ventral setae. The setae are usually located on a band or stripe that
is much lighter in colour than the rest of the segment, but the width
of the band and the degree of distinctness from the rest of the segment
vary considerably. A middorsal break of varying width is usually
present but may be lacking on any particular segment. There is usually
no definite midventral break. The number of spermathecal setae on
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viii (¢.e., setae between lines parallel to the midventral line and passing
across the centres of the spermathecal pores) varies from 4-6. The
number of setae on certain segments of several specimens is indicated
below.

V. ix. Xii. XX.
46 56 52 50*
48 53 52 H52*
41 47 47 52%
45 50 47 50*
42 46 48 46%*
47 50 50 49t

* Rangoon. t Falam.

The first dorsal pore is in 2/3-5/6.

The clitellum is annular, extending over segments xiii-xvii. On
several specimens the clitellum covers only segments xiv-xvii but these
specimens may not be fully mature. Circles of setae are present on~all
segments and the intersegmental furrows are usually faintly indicated.
There are no functional dorsal pores but the pore in 17/18 is functional.
There is usually no functional pore in 12/13 and often the pores in 10/11
and 11/12 do not appear to be functional.

The spermathecal pores are closely paired in 7/8-8/9. The pores
may be transverse slits with the anterior and posterior margins in contact
or the pores may be circular and open. In the latter case the aperture
is filled with a transparent, yellowish or brownish plug which may project
externally. Occasionally a definite circular rim around the aperture
is marked off from the parietes by a slight but definite groove.

The single female pore is presetal on xiii, in the midventral line,
usually about half way between the setae and 12/13.

The male apertures have not been definitely identified.

The male area is a small, transversely placed midventral area in
the setal circle of xviii which does not reach anteriorly to 17/18 or pos-
teriorly to 18/19. The anterior portion of the area may be depressed
transversely. When the anterior margin is depressed the posterior
margin is usually depressed in a similar fashion. Lateral margins of
the area are rarely indicated. The major portion of the area is occupied
by two papillae or tubercles which do not quite meet in the midventral
line. On each of these tubercles there is a transversely slit-like depres-
sion, the margin of which may be slightly tumescent and (or) lobulated.
On each male tubercle there are 2-6 black dots visible, the tips of the
penial setae. These black dots and the slit-like depressions can be
recognized cn aclitellate specimens before any other characteristics
of the male area have appeared.

The nephridiopores are located on the anterior margins of the segments
near to the intersegmental furrows. The first nephridiopores are on
segment ii.

Internal anatomy.—No septa appear to be especially thick relative
to other septa, but in the aclitellate specimens especially all septa seem
to be unusually thick.

The oesophagus in segment xiii of recently killed specimens is dis-
tended with calcareous particles.
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The last pair of hearts is in xii (25 specimens).

The spermathecae are large, erect and with the ental ends in contact
transversely over the dorsal blood vessel. The duct is short and stout,
usually less than one half the length of the ampulla. In many of the
specimens there are no spermathecal diverticula. In others there may
be a very small, rounded, knob-like diverticulum on the duct near the
ampulla, or there may be a row of such knobs running almost completely
around the duct. The spermathecal duct and the ampulla are filled
with a transparent mass in which are imbedded whitish, iridescerit masses
of spermatozoa. Similar masses of iridescent whitish matter may be
present in spermathecae of specimens with little or no trace of clitellar
glandularity.

The bundle of penial setae is on the median face of the prostatic
duct. The penial setae are *62-*9 mm. in length. The thickness varies
from -015--025 mm. The shape of the tip varies; it may be bluntly
rounded, flat and spatula-like, bluntly pointed, finely pointed or truncate.
The number of the rings of spines is also variable. In several Rangoon
specimens the variation is as follows:—9 rings—1 seta, 10. rings—b
setae, 11 rings—1 seta, 12 rings—2 setae, 13 rings—1 seta, 14 rings—1
seta, 15 rings—1 seta. In the Kalaw specimens the number of rings
varies from 6-10; in the Taungyi specimens from 5-9; in the Chin
Hills specimens from 8-16.

Remarks.—After careful examination of the specimens of P. fulvus
and comparison with specimens of P. excavatus I can find no justification
for the retention of fulvus even as a variety.

Perionyx viridis, sp. nov.

Falam, Chin Hills, August, J. H. Cope, 20 clitellate specimens.
Tiddim, September, J. H. Cope, 1 aclitellate specimen.
Haka, October, J. H. Cope, 37 aclitellate specimens.

External characteristics.—Length 40-78 mm. Greatest diameter 3 mm.
Colour of dorsum anterior to the clitellum, brownish; posterior to
the clitellum light brownish., The specimens, when first received
at the laboratory several weeks after collection had a very definite
greenish colouration of the dorsum which has now disappeared except
for very slight traces. Number of segments of 3 specimens:—120,
125, 103.

The setae begin on ii, are small, not conspicuously protuberant from
the parietes. There is usually no midventral break in the setal circles ;
there may or may not be a slight mid-dorsal break of varying width.
There are 6-8 spermathecal setae on vii. The number of setae on xx
varies from 42-47

The first dorsal pore is in 3/4 in 3 specimens ; in 4/5 in many, if not
all, of the other specimens. There is, however, a more or less definitely
pore-like marking in 3/4 on all of these worms..

The clitellum is annular, extending—when most fully developed—
from 12/13 to 17/18 but the clitellar glandularity may be entirely lacking
on xvii or present only dorsally. Colour reddish, yellowish or brownish.
Intersegmental furrows are slightly indicated, dorsal pores are lacking
but setae usually can be recognized,
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The spermathecal apertures are closely paired in 7/8, but the margins
of the pores do not quite meet. The pores may be transversely slit-
like or rounded. In the latter case the aperture is filled by a plug of
transparent material,

The single female pore is on xiv in the midventral line anterior to
the setae.

The male pores have not been identified and must be minute.

The appearance of the male region on xviii varies considerably but
many of the apparent variations appear to represent merely different
stages of development of the area. On some worms there are two male
tubercles or papillae, oval in outline and slightly diagonal in position
so that the posterior ends of the tubercle are slightly nearer to the mid-
ventral line than the anterior ends. On each tubercle is a slit-like but
shallow depression. On a few specimens the two male tubercles are fused
so that there is a single, thickly crescent-shaped male area, the concavity
of which is directed anteriorly.

Internal anatomy.—(Opened 12 specimens).

There is a rudimentary gizzard, apparently in v. Septa 5/6-6/7 are
very delicate and pushed posteriorly to the level of 7/8 by a mass of
tissue which covers the gut dorsally and laterally, The intestine begins
in xv or xvi and may or may not be narrowed in the region of segments
XVii-Xix.

The oesophagus is swollen in xiii, the lumen of the gut in that seg-
ment is filled with calcareous granules.

The last pair of hearts is in xii in each specimen.

The testes and male funnels are free in x and xi. The seminal vesi-
cles of xi fill the segment and are in contact dorsally over the dorsal
blood vessel. The vesicles of xii are also in contact dorsally and extend
through some or all of segments xiii-xvii. The prostates are confined
to segment xviii. The prostatic duct which is surrounded by the pro-
state and connective tissue is bent into 2 J-shaped loops in such a way
that the short arm of the two loops is identical. The ectal portion of
the duct is stoutish and glistening.

The spermathecal duct is stoutish, just over 1 mm. in length and
only slightly narrower than the ampulla which is shorter than the duct,
On the anterior face of the duct near the ampulla is the diverticulum.
This is usually spheroidal and without a stalk but may be represented
only by a low, transverse ridge, or by two or three tiny rounded protu-
berances. Rarely there is no trace whatever of a diverticular protu-
berance.

The penial setae are small and slender, hard to find and difficult
to remove after they have been found. Many of the setae were broken
in attempting to pull them out of the parietes. The length varies from
*65--76 mm., the greatest thickness from -011--013 mm. The shaft is
straight except for a slight bend near the tip. The ornamentation
consists of 12-14 annular rows of elongate spines or teeth.

Remarks.—One of the specimens has three pairs of spermathecal pores
in 6/7-8/9, and a male area on xvi which is the penultimate segment of the
clitellum. There are also abnormalities of certain of the reproductive
organs but the penial setac and the spermathecae are normal. The
abnormalities probably arose in the course of regenerating a lost anterior
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end. Supernumerary spermathecae are produced by P. excavatus in
regenerating a lost anterior end.

The aclitellate specimens from Haka and Tiddim have a greenish
colouration similar to that of the Falam specimens. What appear to
be very minute rudiments of the spermathecal pores in 7/8 can be seen
with brilliant illumination. The penial setae are similar to those of the
types but are slightly larger, 6--82 mm. in length and about -015 mm.
in diameter. There are 16-20 annular rows of spines on the penial
setae. The specific status of the worms cannot be definitely determined.

Only one species of Perionyx with spermathecal pores in 7/8 has been
recorded hitherto from India and Burma wiz., P. ditheca Steph. 1931,
from Thandaung, Burma. From this, P. viridis is distinguished by the
presence of the penial setae.

Perionyx sp.
A. John Lawrence Island, Andaman Islands, October, C. Amirthalingam, 11
aclitellate specimens.
B. Akyab, September, Bruce Taw, 2 aclitellate specimens..
C. Mt. Popa, September, K. John, 13 aclitellate specimens.
D. Maymyo, August, K. John, 28 aclitellate specimens.
E. Taungyi, September, Saya Ba Te, 217 aclitellate specimens.
F. Myitkyina, September, L. R. Dudrow, 6 aclitellate specimens.
G. Kyaukpyu, JTanuary, Saya Ah Sou, 36 aclitellate specimens.

H. ¢ From ground near manure piles and near water courses ’, Falam, March,
J. H. Cope, 6,906 aclitellate specimens.

I. Falam, August, J. H. Cope, 89 aclitellate specimens.

J. Tiddim, September, J. H. Cope, 1 anterior fragment, clitellate.

K. Tiddim, September, J. H. Cope, 125 aclitellate specimens.

L. Tiddim, September, J. H. Cope, 3 aclitellate specimens.

M. Haka, October, J. H. Cope, 523 aclitellate specimens,

N. Chin Hills District—south, January, J. H. Cope, 361 aclitellate specimens.
O. Chin Hills District—south, January, J. H. Cope, 17 aclitellate specimens.
P. Tiddim, September, J. H. Cope, 3 clitellate anterior fragments.

Q. Kamaungthwe River, August, W. D. Sutton, 7 aclitellate specimens.

A.~G. Probably P, excavatus; the worms are very similar in appear-
ance to immature specimens of P. excavatus from Rangoon. The penial
setae are like those of P, excavatus. The worms were collected at locali-
ties at or near which only P. excavatus has hitherto been found.

H. Possibly P. excavatus. The penial of several specimens were
examined and found to be like those of P. excavatus.

I. Possibly P. excavatus.

J. Spermathecal pores paired in 7/8-8/9. Male area a transversely
oval depression anterior to thé transverse setal line. The body wall
is finely wrinkled on the anterior margins of viii and ix between the
spermathecal pore lines. The colouration is reddish as on the majority
of specimens of P. excavatus but the penial setae are like those of P,
viridis. The spermathecae are somewhat like those of P. viridis but
the duct is slightly slenderer, the ampulla smaller, the diverticulum
or diverticula lateral.

K. Probably not P. excavatus, though the spermathecal pores or
rudiments of the pores are in 7/8-8/9, The length varies from 120-
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175 mm. The greatest diameter varies from 6-7 mm. The penial
setae are somewhat like those of P. excavatus.

L. Each of these worms was regenerating a tail when killed. Diameter
5 mm. Colour, dark reddish. First dorsal pore in 4/5. Spermathecal
apertures small but patent pores in 7/8-8/9, the pores more widely
separated than in P. excavatus. Spermathecal setae on viii, 12-16;
number of setae on xx, 65-73. The setae are more closely spaced ven-
trally than dorsally. The spermathecal ampulla is 2-3 times the length
of the duct and only a trifle wider than the duct. Diverticulum as a ridge
on median face of duct near ampulla. Aside from the spermathecae
no reproductive organs were found. Probably not P. excavatus.

M, Possibly P. excavatus.

N. Possibly P. excavatus.

O. Not P. excavatus. The pigmentation is annular on each specimen.
Each segment is girdled by a broad pigmented band which is about
equal in length to two-thirds of the length of the segment, the setal
circle at the centre of the band. The band is dark blue dorsally, pinkish,
reddish or purplish ventrally. In the region of each intersegmental
furrow is an unpigmented whitish or yellowish band the margins of which
are sharply demarcated especially on the dorsum. The spermathecal
pores in 7/8-8/9 are widely separated ; spermathecal setae on viii, ca.
21. There are rudiments of paired and fairly widely separated male
areas on xviii.

P. Probably not P. excavatus. The worms are very brittle and
break easily but the setae are unusually easy to count, the numbers
are indicated below.

v ix Xii b:9.4
55 b8 59 b9
54 61 64 70
50 53 58 58

The clitellum extends from 12/13 or 13/14 to 17/18. The sperma-
thecal apertures are open, rounded pores in 7/8-8/9, the circumferential
lips of the pores in contact at the midventral line. The single male
area is a depressed region on xviii, the anterior margin concave, the
concavity facing posteriorly, the posterior margin shorter than the
anterior margin. In thé wider anterior portion of the depression on
each side there is an oval, diagonally placed male tubercle. On each
tubercle there is a diagonal slit-like depression within which can be seen
the tips of several penial setae.

The internal anatomy is similar to that of P. excavatus. ‘The sper-
mathecal ampulla is elongately ovoid and of about the same length as
the duct which is 1-1} mm. long and only slightly narrower than the
ampulla. The diverticulum, a low ridge of 2-4 small, seminal chambers,
is on the median face of the duct near the ampulla.

The penial setae are almost straight; a very slight bend at the
extreme tip ;- 1:1-1:3 mm, long and -02--025 mm thick at region of
greatest thickness ; ornamented with 13-23 annular rows of spines.

Q. Length 130-160 mm. Maximum diameter 5-54 mm. Rach of
these worms is characterized by a dark purplish pigmentation of the
dorsum. No traces of reproductive organs were found.
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Sub-family OCTOCHAETINAE.

Genus.Octochaetus Beddard.

Earthworms from New Zealand as well as from .Jndia have been
assigned to this genus but ‘“ Michaelsen has pointed out that the Indian
species of Octochaetus differ from those of New Zealand in possessing
better developed calciferous glands. For this reason, and on grounds
of geography, he divides the genus into two sub-genera, Octochaetus
for the New Zealand and Octochaetoides for the Indian species ”’ (Stephen-
son, 1930, p. 844).

There are, according to Stephenson, four or five species of Octochaetus
in New Zealand. These are, presumably, O. antarcticus, O. huttoni,
0. michaelsens, O. multiporus, and O. thomasi. In each of these species
the dorsal blood wvessel is said to be double. Furthermore, in these
worms all septa behind the gizzard are present while six or seven of the
septa immediately behind the gizzard are muscularly thickened. Thus
6/7-12/13 are thickened in O. michaelsent and O. thomast ; there are seven
thickened septa in O. multiporus ; six stout and two not quite so stout
in O. huttons, while in O. antarcticus 7/8-12/13 are thickened. The
spermathecal pores are located apparently in 7/8-8/9. The spermathecae
are characterized by the presence of several, mihute diverticula :—‘ a
number of small, saccules, irregularly arranged and embedded in the
wall of the duct ” in O. michaelsent ; * embedded in the body wall »
in O. multiporus ; ° Numerous, minute diverticula crowded round
duct ” in O. thomast; ‘ minute clump of .diverticula ’ in O. huttons ;
“ three or four small diverticula clustered around the duct ” in O. ant-
arcticus. There is no indication in the descriptions of the New Zealand
species of the presence of copulatory setae in segments viii and ix. (This
apparent absence may, however, be due to the failure to search for such
setae).

In the Indian section of the genus Ocfochaetus there are 20 species ;
aitkens, barkudensis, barnesi, beatrix, birmanicus, castellanus, ercavatus,
fermort, ganeshae, hodgarti, maindront, montanus, paliensis, pattons, phil-
lote, pittnyr, prashadi, roseus, surensis and thurstons.

In all these species, except in O. aitkens, barnes:, excavatus, montanus,
pattons and prashady, the spermathecal pores are segmental, located
on viii and ix rather than intersegmental and in 7/8-8/9.

Copulatory setae have been described from all Indian species with
the exception of O. aitkens, beatrix, fermori, hodgarti, maindrons, pitinys
and thurstons. With regard to O. fermori, Gates (1930, p. 327) states
that ““ Setae ¢ and b on viii and ix are slightly modified,” but no figure
or indication as to the type of modification is given. In O. fermor:
these setae are small and the isolation and removal of the setae is a
matter of some difficulty. Quite possibly there are copulatory setae
in the other species just listed, which have heen overlooked or were not
found because of their small size.

In O. castellanus all septa are present behind the gizzard but only
two are thickened. In O. montanus no septa are lacking but 5/6-6/7
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are very thin. A similar condition prevails, apparently, in O. phillots.
In O. ganeshae, barnest, and paliensis septa 5/6-6/7 are lacking; in
0. birmanicus and fermor: 5/6-7/8 are lacking ; in O. excavatus 5/6-9/10
are lacking. In O. hodgarti, roseus and prashadi only 6/7 is lacking.
In O. barkudensis, and beatriz 6/7-7/8 are lacking ; in O. thurstoni 6/7-
7/8 and possibly 8/9 are lacking ; while in O. pattons 6/7-8/9 are very
thin and in part vestigial. No information is available as to the condi-
tion of the septa in O. aitkent, maindrons, pittny: and surensis. Pre-
sumably the last three species just named are not very different so far
as the post-gizzard septa are concerned from other Indian species or
attention would have been directed to this characteristic.

There are said to be no spermathecal diverticula in O. beatriz, while
0. barkudensis is said to have no spermathecal diverticula or one or two
diverticula, either stalked or sessile. In O. maindroni the diverticulum
is said to be a row of about seven chambers at the end of the spermathecal
duct, almost encircling the duct. In all other Indian species there is
a single, well-markeéd, and wusually fairly large spermathecal diver-
ticulum.

There is no record of the occurrence of a double, dorsal blood vessel
in any of the Indian species.

The first descriptions of species of the genus date back twenty-five
to thirty-five years or more. Some of the species have not been studied
since the publication of the original descriptions. O. aitken: in parti-
cular is known only from a brief description published in the preceding
century since which time the species has not been seen. In these cir-
cumstances there are many points in connection with worms of this
genus about which additional information is needed.

It is, however, fairly evident from the accounts given by the various
writers, and in spite of the incompleteness of these accounts, that the
Indian species differ from the New Zealand species not only with regard
to the calciferous glands (which appear to be not only better developed,
but morphologically different) but also with regard to the single character
of the dorsal blood vessel; the possession of copulatory setae on wviii
and ix; the well developed single spermathecal diverticulum rather
than a number of minute saccules embedded in the spermathecal duct ;
the loss of a varying number of post-gizzard septa or the development
of muscularity in a small number of post-gizzard septa and (in the
majority of species) by the segmental rather than the intersegmental
locations of the spermathecal pores. These differences together with
geographical considerations are quite sufficient to justify a separation
of the two groups of species generically.

Genus Octochaetoides Michaelsen.

Definition.—Setae lumbricine. One oesophageal gizzard. Calcifer-
ous glands as sacs sharply delimited from the oesophagus, one pair in
xv or xv and xvi, or two pairs in xv and xvi. Purely micronephridial,
Sexual apparatus purely microscolecine,
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This definition is practically the same as that of Stephenson (1930)
for the sub-genus Octochaetoides. With the acquisition of further infor-
mation with regard to some of the incompletely described species, it
may be possible to include in the generic definition statements with
regard to some of the peculiarities of the Indian species aside from the
calciferous glands.

Dustribution.—With a single exception, Octochaetoides appears to be
confined to India (including Burma). O. birmanicus is fairly widely
spread throughout Lower Burma. O. fermor: is widely distributed
throughout both India and Burma and has been reported from the
Malay Peninsula by Stephenson.

Octochaetoides birmanicus (Gates).
1925. Octochaetus birmanicus, Gates, Ann, Mag. Nat. Hist. (9) XV, p. 55.

Kyauktan, K. John, August, 12 specimens.
Thanatpin, August, K. John, 18 specimens.
Pegu, August, K. John, 14 specimens.
Coomzamu, September, K. John, 14 specimens.
Thanchitaw, September, K. John, 12 specimens.
Kochi, September, K. Johr, 12 specimens.
Bassein, September, K. John, 12 specimens.
Tantabin, September, K. John, 9 specimens.
Toungoo, September, K. John, 16 specimens.
Thonze, September, K. John, 11 specimens.
Letpadan, October, K. John, 10 specimens.
Bassein, October, K. John, 15 specimens.
Moulmein, October, K. John, 10 specimens.

External characteristics.—The first dorsal pores is in 11/12 on 1 speci-
men, in 12/13 but with a pore-like marking in 11/12 on 1 specimen,
in 12/13 on 232 specimens, in 18/19 on 1 specimen.

The spermathecal pores, on viii and ix, are in the transverse setal
lines, though a or b or both may be displaced anterior to or posterior
to that line.

Each specimen (100) has two female pores on a transversely oval
or bilobed, whitish area in aa.

The male pores can be identified, without dissection only very rarely.
At each end of each seminal groove there is a transversely slit-like aper-
ture through which the penial setae protrude.

Internal anatomy.— (Opened 50 specimens).

Anterior to the gizzard there is one thickly muscular septum, attached
to the parietes in the region of intersegmental furrow 4/5. The next
septum is 8/9, septa 5/6-7/8 lacking or perhaps represented by slight
rudiments.

On the oesophagus just behind the gizzard there is a more or less
completely circumferential, whitish collar, a low but knife-like ridge
somewhat similar in appearance to the post-gizzard oesophageal collar
of certain species of Pheretima but not granular. The intestine begins
in xvii in each specimen, 16/17 is bulged anteriorly into a funnel-shape.

Q
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The last pair of hearts is in xiii (50). Anterior to 8/9 three vessels
pass out laterally and then ventrally from the dorsal trunk on each
side. The pair just anterior to 8/9 representing the hearts of viii can
always be traced to the ventral trunk. The next pair (anteriorly)
representing the hearts of vii have not been traced to the ventral trunk.
The third pair of vessels pass laterally to the dorsal surface of the gizzard
and can be traced for longer or shorter distances passing ventrally on
the posterior margin of the gizzard. If this pair of vessels represents
the hearts of vi the gizzard must be considered as in vi. The commis-
sures of vi, may be very slender and difficult to trace or about as large

as the commissures of vii and viii. Anterior
to the gizzard is a pair of commissures
belonging to v, which can be traced in
some specimens to the ventral trunk
but in others only to the ventro-lateral
trunks. The ventral vessel anterior to
8/9 is very much slenderer than from
8/9 posteriorly. Mesial to each heart of viii
is a commissure as large or larger than the
heart, connecting the supra-intestinal vessel
and the ventro-lateral trunk. This com-
missure might easily be mistaken for a
heart but no connection to the dorsal blood

Fia. 29— Octochactoides ~ V€SSel has been traced and the vessel has
birmanicus (Gates). been disregarded in making segmental en-
Sperma,ther'a X ca. 14. llmerationS.

Segments x and xi are not opened by dorsal dissection. HEach speci-
men has a pair of seminal vesicles in ix and a pair in xii.

Kach specimen has a pair of small receptacula ovorum in xiv on
the posterior face of 13/14 containing numbers of ova with a more vacuo-
lated appearance than the ovarian ova of xiii.

The spermathecae of ix are always anterior to 8/9.

Remarks.— A number of specimens with abnormalities of the male
genital field have been collected; one is especially interesting. On
this worm there are paired female pores on xiv and xv and paired ovaries
in xiii and xiv. On each of the segments xxi-xxviii the posterior portion
of the male genital field is serially repeated. On each of these segments,
on each side in the region of @b is a longitudinal seminal groove, ex-
tending from the middie region of the segment anteriorly on to the
posterior portion of the preceding segment. In the midventral region
of each intersegmental furrow from 20/21-27/28 there is a fairly deep,
transverse depression, reaching on each side to just beyond b. On the
posterior face of each depression in ae is a pair of transversely oval
papillae.

Aclitellate specimens of O. birmanicus as small as 50X 2 mm. can
be definitely identified. On worms of that size there is as yet no trace
or only very faint indications of the presence of the seminal grooves
but seta @ on each side of segments xvii and xix is very close to seta
b and quite lateral to setal line a. Furthermore, setae @ and b of xviii
are lacking as a rule, although four specimens of more than a hundred
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examined have a single ventral seta on each side of xviii, in setal line
a. On slightly larger specimens the future positions of the seminal
grooves are indicated by longitudinal whitish lines. These lines, nearly
straight, slightly bent towards the midventral line at the ends or slightly
irregular, are about in line with b, or very slightly medianto 5. On
many specimens, at this stage, setae @ and b of xvii and xix are either
withdrawn deeply into the parietes or are lost, only the setal pits visible.
On slightly older specimens the male pore can be recognized in the semi-
nal groove in line transversely with the setae of xviii. At each end of
each seminal groove and between the two setal pits is a minute pore,
of almost exactly the same size and appearance as a setal pit. This
aperture is presumably the prostatic pore. Some specimens at this
stage, and almost all slightly larger worms show a slight tumescence
of & midventral area extending across segments xvii-xix on which inter-
segmental furrows 17/18 and 18/19 are no longer visible. On much
larger specimens the transverse depression on the posterior portion of
xvii and the similar depression on the anterior portion of xix has become
visible, along with an increase of tumescence of an outer margin of the
genital area and of a middle portion of the area on xviii.- Later still a
whitish, firm, slight tumescence develops at each side of the seminal
groove,

The spermathecal pores can be identified in very young specimens,
in ab. Setae @ and b of each side of viii and ix are either lacking or
completely withdrawn into the parietes so that only setal pits are visible.
On nearly mature specimens the copulatory setae are always conspicu-
ously protuberant. On mature specimens the copulatory setae may or
may not be visible externally, the setal pits are of about the same size
as the spermathecal pores. The puhescence posterior to a spermathecal
pore may be evident in fairly young specimens, often not sharply
demarcated, and may be only faintly indicated on mature specimens.

One specimens has seta a of each side of segment vii modified, similar
in size and ornamentation as well as shape to the copulatory setae of
viii and ix.

Octochaetoides fermori (Mich.).

1929. Octochaetus lunatus, Gates, Proc. U. S. Nat. Mus. LXXV, 10, p. 24.
1930. Octochaetus lunatus, Gates, Rec. Ind. Mus. XXXII, p. 325.
1931. Octochaetus lunatus, Gates, Rec. Ind, Mus., XXXIII, p, 417.
1932. Octochactus fermori, Gates, Rec. Ind. Mus. XXXIV, p. 361.

Henzada, August, K. John, 65 clitellate specimens.
Maymyo, August, K. John, 3 clitellate specimens.
Coomzgmu, September, K. John, 4 clitellate specimens.
Pyinmana, September, XK. John, 1 clitellate specimens.
Magyidaung, September, K. John, 2 clitellate specimens.
Kyappea, September, K. John, 83 clitellate specimens.
Mondine, September, K. John, 4 clitellate specimens,
Mt. Popa, September, K. John, 1 clitellate specimen.
Tonbo, September, K. John, 3 olitellate specimens.
Sagaing, September, K. John, 105 clitellate specimens.
Kyaukkyone, September, K. John, 38 clitellate specimens.

Q2
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Kaungmudaw, September, K. John, 55 clitellate specimens.
Akyab, September, Bruce Taw, 5 clitellate specimens.
Namkham, September, G. S. Seagrave, 1 clitellate specimen.
Thonze, September, K. John, 11 clitellate specimens.
Bassein, October, K. John, 8 clitellate specimens,

Padali, October, Bruce Taw, 5 clitellate specimens.

The first dorsal pore is in 11/12 on 10 specimens; in 12/13 but with
a definitely pore-like marking in 11/12 on 2 specimens, in 12/13 on 135
specimens. On 50 of the latter specimens there is a small, slightly pore-
like or blackish marking on the anterior margin of xii near 11/12.

The septa are as in O. birmanicus. Segment x is opened by dis-
section but not segment xi.

The intestine begins in xvii. There is a collar on the oesophagus
just behind the gizzard as in O. birmanicus but often the collar is hard
to find.

The commissures from the dorsal blood vessel are as in -O. birmani-
cus.

Protozoan parasites have been noted in the coelom of the region
behind the prostates in several specimens.

Genus Eutyphoeus Michaelsen.

The prostomia do not appear to be of any importance so far as the
systematics of Burmese species of Eutyphoeus are concerned. No men-
tion is therefore made of these structures in the specific descriptions.

The intersetal intervals vary in width intraspecifically not only from
one worm to another but also from one region of the body to another.
It is not possible therefore to represent the relationships between the
intersetal intervals by compact numerical formulae. The practice
adopted in the following account is to indicate in a general way by the
use of (<< and >) signs the relationships between the intervals on seg-
ment xx. _

In every Burmese species there are two septa anterior to the gizzard,
4/5-5/6 ; usually both are muscular, 5/6 often thicker than 4/5. Septa
6/7-7/8 are always lacking. Septa 8/9, 9/10, and 10/11 are displaced
posteriorly and are usually thickly muscular.

A single, large gizzard is always present in the region of segments
vi-viii. No further mention of this organ is necessary except in the
case of K. strigosus where the gizzard is either deformed ‘or curiously
modified. Similarly calciferous glands of a type characteristic to the
genus are always present in the gut wall in the region of segment xii.
Lateral intestinal caeca are lacking in all dissected specimens in the
absence of any statement to the contrary. Supra-intestinal glands have
been noted in every species except in E. macer where they have not
been positively identified. The intestine begins in segment xv in all
specimens in which this characteristic was noted. The last pair of
hearts is in xiii in all specimens in which this characteristic was noted
with but one exception. Hearts of ix-xii are also always present. This
lack of variation, as shown in the table below, is t0 be compared with
the variation in method of ending anteriorly of the dorsal blood vessel
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and in the presence or absence of vascular commissures belonging to
vii, vi and v, as indicated in connection with each species hereinafter-—

Number Last pair Intestine
Species. of of hearts begins
Specimens, in xiii. in xv.
annulatus . i 50 50 50
bifovis . . . . . 25 25 25
bullatus . . 28 28 28
contrictus . . . 69 69 69
excavatus . . . . 25 25 26
falcifer . . . 7 7 7
foveatus . 40 40 40
hastatus . . . . 25 25 25
longiseta 40 . 40 40
macer . . . 2 1* oo
manipurensts . . 27 27 27
marmoreas . . 12 12 12
peguanus . 100 100 100
planatus . . 25 25 25
rarus . . . . 82 82 82
sejunctus 8 8 8
slrigosus 21 21 21

* One specimen lacks a heart in xiii on one side.

The figures in the first column indicate, not the number of specimens dissected, but
the number of specimens in which the position of the last pair of hearts and the origin
of the intestine were actually noted,

The seminal vesicles of xii are always present, well developed, flat-
tened against the oesophagus in the region of segments xi-xii and call
for little further comment in the specific descriptions beyond some indi=
cations of size, and occasionally posterior extent. The ovaries and
oviduct funnels are also always present, in segment xiii, and require
no further comment as a rule. Male funnels are lacking in segment x
in absence of de'inite statement to the contrary.

A rather extensive series of observations was made on variation in
size and shape of the spermathecal diverticula and the number and
arrangement (grouping) of the seminal chambers. The variation is so
great, not only from one individual to another but also from one sper-
matheca to another and from one side of a spermatheca to the other
that little if any use can be made of these characteristics for systematic
purposes. To be compared with this variation is the almost entire
absence of intraspecific variation in the number of spermathecal diverti-
cula and the location of the diverticula on the duct (vide specific
descriptions hereinafter).

The penial setae of large numbers of specimens are either softened
or broken and therefore offer little of value for purposes of systematics.

The vestibular invaginations and the penes or penial bodies do not
appear to be as widely variable as other characteristics that have been
used for systematic purposes and probably are more useful in this con-
nection than other structures the characteristics of which have been
used as criteria of specific distinction.
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Eutyphoeus annulatus Gates.

1931. Eutyphoeus annulatus, Gates, Rec. Ind. Mus, XXXIII, p. 418- figs, 43
44.

var. typicus Gates.

Kaungmudaw, September, K. John, 23 aclitellate and 43 clitellate speci-
mens.

Sagaing, September, K. John, 3 aclitellate and 22 clitellate specimens,

External characteristics.—Length of clitellate specimens to 70 mm.,
diameter to 4 mm.

Seta d is not displaced dorsally on the posteriormost segments.

The first dorsal pore is in 10/11 on 1 specimen ; in 11/12 on 20 speci-
mens but with a non-functional pore-like marking in 10/11 on 10 speci-
mens.

The clitellum may reach to 17/18. ]

The spermathecal pores are small, transverse slits in ¢ or just median
to c.
There are two female pores (90).

On the smallest immature specimens there is a minute pit on xvii
on each side, in b or very slightly median to 6. On slightly larger speci-
mens this pit is at the centre of a circular, whitened area. On larger
specimens at the centre of the whitened area which now dislocates 17/18
anteriorly and 18/19 posteriorly is a circular depression in which is the
minute rudiment of a penis. On still larger specimens and on the clitel-
late worms the whitened area is invaginated so that the penis is no
longer visible. The vestibula are not as definitely characterized as in
E. foveatus and some other species but are somewhat slit-like, often
with a slight diagonal appearance as if the posterior end were slightly
nearer to the midventral line than the anterior end. The margin of
the whitened area of clitellate specimens is protuberant as a sort of
U-shaped ridge which is especially thick at the median end of the arm.
The vestibular wall is smooth and glistening,

The genital markings are as previously indicated. Of the clitellate
Kaungmudaw specimens, 28 have pre-, intra-, and post-clitellar mark-
ings; 13 have pre- and intra-clitellar markings only, while 1 has pre-
and post-clitellar markings only. The Sagaing specimens have markings
in all three localities.

Internal anatomy.—(Opened 25 specimens).

The median intestinal caeca are in xxviii-xxxv as shown below—

Segments. Specimens,

xxvili-xxxi
xxvili-xxxii
xxviii-xxxiii
xXVill-xxxiv
xxix-XxXXii
xXix-XxXXiii
xXix-Xxxiv
XXix-XXXV

=N D G ®© L W

Each specimen has paired hearts belonging to vi, vii and viii. The
dorsal blood vessel in each worm is continued into the pharyngeal
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region. In v there are large (i.e., readily visible, but not as large as
hearts of vi) commissures in 17 specimens; much smaller commissures
vigible only after search in b specimens; no commissures found in v in
3 specimens.

No male funnels were found in x in 24 specimens. One worm has
paired male funnels in x. The vas deferens of each side is single. The
testis sac is median, ventral to the oesophagus. The hearts of xi do
not at first appear to be bound to the oesophagus but very delicate
connective tissue, which can be demonstrated by pulling the hearts
away from the oesophagus, does hold these commissures to the gut.
The prostatic ducts are 5-6 mm. in length, the ental half almost trans-
parent, slightly thinner than the opaque ectal half. The bulbus ejacula-
torius is well developed, longer than wide, conspicuously protuberant
into the coelom at the side of the prostatic duct in each specimen, some-
times covered over with tissue which is usually very delicate and trans-
parent. There is a definite, more or less .conical protrusion into the
coelom on each side in xvii, the roof of the vestibulum into which the
prostatic duct and the bulbus ejaculatorius passes.

The penial setae from at least one side of each of the dissected speci-
mens were examined. The tips of practically all, reserve as well as
functional are more or less softened. The two functional setae
are dark yellowish brown, the reserve .setae very light yellowish or
greenish. There may be one, two or three constrictions of the seta at
various distances from the tip, or there may be two constrictions close
together or these constrictions may be entirely lacking.

The spermathecal ducts are short and stout, barrel-shaped or slightly
flattened, shorter than the ampulla, narrowed just before passing into
the parietes, the duct easily pulled out of the parietes. Every sperma-
theca has one lateral and one median diverticulum. On the left side
of one worm there are two spermathecae the ducts of which pass into
the parietes side by side. Each spermatheca of the pair has two diverti-
cula-and an independent external pore.

Remarks—In the coelom of each of the specimens there are coelo-
mic parasites scattered in masses throughout the whole length of the
body but in especially large numbers in segments ii-iv, vi-viii and xi-xii.
The parasites are small, ovoid bodies, each containing pseudonavicellae
cysts.

Slight pressure on an unopened worm forces out of the anterior
dorsal pores coelomic coagulum containing pseudonavicellae cysts and
nematode ova.

In segment xxvii on the left side of one specimen there is a finger-
like outgrowth midlaterally from the intestine which passes through
the coelom and the parietes, the blunt end of the outgrowth visible
externally through a round aperture in the epidermis.

One worm has no ova, the eggs being replaced by masses of parasites,

var. compositus, var. nov.

Tonbo, September, K. John, 1 aclitellate and 5 clitellate specimens.
Kyauk-kyone, September, K. John, 47 aclitellate and 89 clitellate specimens,
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Ezxternal characteristics—Length to 85 mm. Greatest diameter to
4 mm. The colour of the dorsum is brownish anterior to the clitellum
and of about the same depth as in the variety fypicus, but posterior to
the clitellum the pigmentation is very slight (except in the region of
the mid-dorsal line) or lacking.

The first dorsal pore is in 11/12 on 25 specimens but there is a de-
finitely pore-like, though apparently non-functional marking, in 10/11
on 17 specimens.

The clitellar thickening of the epidermis is lacking in the region of
the midventral line.

The spermathecal pores are in ¢ or just median to c.

The paired female pores are anterior and just median to a.

The vestibular pores are rounded, in b or very slightly lateral to b.
Immediately anterior to and just posterior to each pore is a transversely
oval, greyish area, extending from @ or very slightly median to @ into
be very slightly lateralto b. The vestibula are short but well-like, the
penes with short lips or smooth margins.

The genital markings are postsetal, transversely oval areas, slightly
protuberant or slightly depressed and with a protuberant marginal rim,
paired on x and xi, each marking in be, but usually extending very slight-
ly median to b, and not quite reaching to c.

Internal anatomy.—(Opened 25 specimens).

There is recognizable on each side of the gut in ten specimens in
segment xxiv a slight midlateral bulge. In one specimen there is a pair
of slight but definite, ventrally directed caeca in xxiv. In two speci-
mens there is a pair of slight but dorsally directed caeca in the same
segment. In the remaining specimens no intestinal caeca are recogni-
zable either in xxiv or clsewhere. The ventral caeca are in xxviii-xxxiv
as shown below—

Segments. Specimens.
xxXvili-xXxxi 2
xxix-xxxi 5
xXix-xxxii 12
XXixX-xxXXiii 2
XXiX-XXXiv 4

The dorsal blood vessel is continued into iii in every specimen, with
hearts belonging to segments vi, vii, and viii. In three specimens there
is a pair of very slender commissures passing ventrally in v from the
dorsal blood vessel, in one specimen no commissures could be found,
in the remaining specimens commissures of v are readily recognizable
but not as large as the hearts of vi.

The median testis sac (segment xi) is a horseshoe-shaped chamber
the limbs of which may reach dorsally as far asin contact with the dorsal
blood vessel but the limbs are not bound to the oesophagus and may or
may not contain the hearts of xi which enter the sac at the median sides
of the dorsal extensions rather than at the dorsal ends. The bulbus ejacu-
latorius is smaller and less readily visible than in the variety fypicus. The
prostates are in xvii-xviii or xix. The prostatic duct is 2-3 mm. In
length and of about the same thickness and appearance throughout.
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The spermathecal duct is barrel-shaped, stoutish, easily pulled out
from the parietes, but the duct in each specimen is quite definitely
shorter and thinner than in the variety typicus. Each spermatheca
has a lateral and a median diverticulum which may be ovoidal, bilobed
or trilobed.

There are glandular masses projecting into the coelom from the
parietes over the genital markings as in fypicus.

Remarks.—The primordia of the genital markings are clearly visible
even on the smallest, aclitellate specimens. One worm lacks the genital
marking on the left side of x. This very small amount of variation in
number and the entire absence of variation in location of the genital
markings is rather unusual. The status of the Kyauk-kyone and
Tonbo specimens, is not quite clear, but the worms appear to be closer
to E. annulatus than to any other species.

Eutyphoeus bifovis Gates.

1929. Eutyphoeus bifovis, Gates, Proc. U. S. Nat. Mus. LXXV (10), p. 25.

Meiktila, August, H. E. Dudley, 1 aclitellate and 69 clitellate specimens

Thazi, September, K. John, 6 clitellate specimens.

Kyaung-gone, September, K. John, 2 clitellate specimens.

Tonbo, September, K. John, 8 clitellate specimens.

Kaung{nudaw, September, K. John, 11 aclitellate and 10 clitellate
specimens.

Sagaing, September, K. John, 3 aclitellate and 8 clitellate specimens.

Meiktila, K. John, September, 32 aclitellate and 8 clitellate specimens,

Exzternal characteristics.—The unpigmented ventral and lateral por-
tions of the body are of a distinctly greenish hue when first killed but
this green disappears, externally at least after several days of formalin
preservation. The nephridial masses in iii and the coelomic face of the
body wall still have a distinctly greenish appearance even after several
weeks of preservation.

The setal intervals vary, ab is slightly smaller than, slightly larger
than or equal to cd, the latter is only slightly smaller than b¢ which is
smaller than aa.

The first dorsal pore is in 11/12 on 20 specimens ; in 17/18 but with
pore-like markings in 11/12 and 12/13 on 5 specimens.

The brown, clitellar pigmentation ends ventrally just behind the
setae of xvi, a whitened region behind the setae of xvi, including the
lateral lips of the vestibular apertures is wrinkled extensively, especially
on the midventral portion between the two vestibular apertures.

The spermathecal pores are in d or in cd slightly median to d.

The female pore is on the left side only on 24 specimens, on the 25th
specimen there are two female pores.

There are really no penes, the transverse slits through which the
penial setae protrude to the exterior are at the centres of more or less
transversely oval, smooth, glistening areas on the roof of the vestibula ;
the margins of the pores may be very slightly protuberant. Usually
8-4 glistening tumescences from the vestibular wall project slightly into
the vestibulum, two anteriorly and two posteriorly. The apertures of
the paired vestibula are elongately slit-like. The body wall is thickened
around the vestibular aperture, the thickening in a sort of U laterally,
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anteriorly and posteriorly but not noticeable in the median wall though
the vestibular roof is thickened especially laterally.

Fifty-three specimens have median genital markings on 15/16 and
18/19, in bb; 15 specimens have a marking on 18/19 only; 1 specimen
has markings on 15/16, 18/19 and 19/20; 1 specimen has markings on
18/19 and 19/20; 1 specimen has markings on 14/15, 15/16 and 18/19.

Internal anatomy.—(Opened 25 specimens).

The ventral intestinal caeca are in xxxiv-xl as shown below—

Segments. Specimens.
XXXiv-XxXViif . 1
XXXiv-xxxix . 5
xxxiv-x] 3
XXXV-XXXIX 3
XXxXVv-x1 3

The diverticula are fairly large, the basal portion, attached to the intes-
tine is much wider than the pointed anterior end filled with mud.

Paired hearts belonging to vii and viii are present (25). An addi-
tional 15 specimens were opened to look at the hearts of vii and wviii.
Of the 40 dissected specimens, 11 have one of the hearts of vii reduced
in size, 7.e., more slenderly tubular and less baggy than the real hearts,
2 specimens have both hearts of vii very much smaller than the hearts
of viii. The dorsal blood vessel ends exactly with the hearts of vii (25).
From the hearts of xi and xiii branches pass to a supra-intestinal vessel.

The testis sac is annular, the testicular material dorsal to the dorsal
blood vessel. The prostates extend through xviii-xx or xxii, usually a
small part of the prostate in xvii. The prostatic duct is 14-21 mm.
in length, the width increasing gradually towards the ectal end. There
is a small bulbus ejaculatorius buried in the body wall.

A number of functional as well as reserve penial setae were examined
but the tips of practically all are softened and flattened. Those not
softened are spoon-shaped. The ornamentation is of a large number
of closely spaced, transverse or circumferential rows of fine spines.

Each spermatheca has one lateral and one median diverticulum, the
diverticulum in most specimens finger-like or tubular, bent or straight,
rarely bilobed or trilobed (3 spermathecae). The spermathecal duct is
stout, muscular, the coelomic portion short, narrowed in the outer
layers of the parietes.

The muscular layers are not interrupted dorsal to the genital mark-
ings though the body wall is elevated slightly into coelom over the genital
markings.

Eutyphoeus bullatus, sp. nov.
Tiddim, September, J. H. Cope, 1 aclitellate and 35 clitellate specimens, -

External characteristics.—Greatest length 210 mm. Greatest dia-
meter 7 mm. Colour of dorsum anterior to the clitellum, light greyish
blue ; just posterior to the clitellum the bluish colouration is con-
tinued for a short distance, fading posteriorly to a greyish or light
brownish.
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The setae begin on segment ii and are slender. On segment xx the
setal formula is ab<<cd<<bc<<aa. Seta d is not displaced dorsally on the
posteriormost segments.

The first dorsal pore is in 10/11 on 16 specimens ; in 11/12 on 3 speci-
mens ; in 11/12 but with a pore-like marking in 10/11 on 12 specimens ;
in 12/13 but with pore-like markings in 10/11 and 11/12 on 4 specimens ;
in 12/13 but with a pore-like marking in 11/12 on 1 specimen,

The clitellum is annular and extends from just in front of the setae
of xiuii to 16/17 or slightly posterior to 16/17, rarely reaching about to
the setae of xvii dorsally; intersegmental furrows and dorsal pores
lacking, setae present, dark bluish grey to brownish or reddish brown.

The spermathecal apertures are transverse slits in 7/8, with their
centres in b or in ¢b. When there are no genital markings in the imme-
diate vicinity of the spermathecal pores, the parietes immediately around
each pore may be much wrinkled.

There is a pair of female pores on each specimen.

The vestibular pores are paired on xvii, each pore is usually a wide
open, rounded aperture, though the anterior and posterior margms
may be more or less approximated so that the vestibular pore is more
or less transversely slit-like. The pores are about in @b, reaching about
to a or rarely very slightly median to ¢ and into bc slightly lateral to b,
In the vestibulum there is visible a single, rounded, greyish, slightly
translucent, much wrinkled body which protrudes through the pore to
the exterior only rarely. There is no tubular penis, nor are penial setae
visible until after the vestibulum is cut open. The deep vestibular
cavity is largely filled by the rounded body, but when the vestibulum
is cut open the appearance of this body is found to be rather variable ;
it may be more or less spheroidal, but is usually folded or cleft into a
thickly U-shaped body, or with a deep cleft or fold along it somewhere,
The appearance varies from one side to another and from one specimen
to another. In the roof of the vestibulum immediately anterior to this
body is a slight depression through which, in some specimens, protrude
penial setae. On the anterior margin or the antero-ventral margin of
the vestibular body there is a transversely slit-like, minute, depression
which may contain the male pore.

The genital markings are small, usually transversely oval to round,
each with a rim and central concavity, The location of the markings
are shown below :—

Location of markings. Specimens.
One, just anterior to each spermathecal pore 17
One, just posterior to each spermathecal pore 12
One, presetal, median, in ae on viii . . 21
One, probably on 16/17, median 20
Two, postsetal on xvi, each just behind ab . 31
Two, presetal on xviii, each just in front of ab . . . 17
Two, presetal on xix, each just in front of ab . . 10
Two, on 17/18, each in region of ab . . . 10
Two, on 18/19, each in region of ad . . . . . 5

QOccasionally one of a pair of markings is lacking, this has not been
indicated in the table to save space. Intersegmental furrow 16/17 is
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not visible midventrally, but the median genital marking in that region
appears to extend across the margins of both xvi and xvii. Interseg-
mental furrows 17/18 and 18/19 are not clearly indicated in some of the
specimens, but when these furrows are clearly indicated both inter-
segmental and segmental locations of the markings have been observed.
The median marking in the region of 16/17 may be elongated in an
antero-posterior direction.

Internal anatomy.—(Opened 28 specimens).

The lateral intestinal caeca are in xxvii in 27 specimens, in xxvi in
one specimen. KEach caecum is fairly well developed and clearly marked
off from the intestine as a pocket much like the simple caecum of Phere-
tima. The caeca may project anteriorly or be bent dorsally but usually
pass ventrally and underneath the gut. The caeca are.attached to the
gut wall so that their cavities open into the gut about at the region of
27/28 (26/27). The ventral caeca are in xxxii-lv as shown below—

Segments. Specimens.
xxxii-xlvii . . - 1
xxxii-xlviii . . . . . . . . 1
xxxii-lii . 1
xxxii-liil 3
xxxii-liv 4
xxxii-lv 1

The dorsal blood vessel ends in the region of segment vi in 24 speci-
mens, either with the hearts of vi, or with a very slight, thread-like con-
tinuation on to the posterior face of 5/6. In four specimens the dorsal
blood vessel is continued, much diminished in diameter, into segment
ili; in one specimen with a pair of very fine, thread-like commissures
in v, in three specimens with no traces of commissures in v. Both
hearts of vi are present in each specimen as well as both hearts of vii
and of viii.

There are well developed, whitish, seminal vesicles in ix, flattened
against the anterior face of 8/9 in three specimens. In ten specimens
there are paired vestiges of seminal vesicles in ix, attached to the anterior
face of 8/9 as in the preceding specimens. These vestiges vary consider-
ably in size. In two specimens they are rather small, almost minute,
in the others quite definitely larger, about one eighth to one quarter
the size of the vesicles in the first three specimens. The minute and
smaller vesicles have a wrinkled and translucent brownish appearance.
No traces of seminal vesicles were found in ix in 15 specimens. In every
specimen there is a pair of well developed male funnels in segment x.
These funnels are not as large as those of xi. No testes were found in
x, but in one specimen segment x is filled with a whitish material that
appears to be similar to the contents of the testis sac of xi. The testis
sac of xi is cylindrical, the testicular contents passing above the dorsal
blood vessel. The seminal vesicles of xii extend through 12/13 or push
12/13 back into contact with 13/14. The vasa deferentia have not been
definitely traced from beginning to end in any one specimen. They are
either buried in the parietes or covered over with tissue so that it has
been a matter of some difficulty to trace them. Though in contact the
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vasa deferentia of a side appear to retain their identity, without fusion,
until into xvi. In segment xvi the vasa deferentia pass up, under a
mass of muscular fibres, on to the dorsal surface of the gland over the
genital marking in ab on xvi and then turn laterally to pass around the
lateral side of the vestibular bulb. Further than this the vas has not
been definitely traced. No bulbus ejaculatorius has been found. Over
each vestibular pore there projects into the coelom rather conspicuously
in xvii, a thickwalled body, the vestibular bulb, which is longitudinally
elonga.ted and oval in outline but with the ends blunty rounded. The
penial setae and the prostatic duct pass into the vestibular bulb on the
lateral face, near the parietes.

The prostates extend through segments xvii-xix or xx. The prostatic
duct is 12-14 mm. in length and is looped. The penial setae are 1-9-
27T mm, long, the region of greatest diameter 35-40 micra thick. The
shaft is nearly straight, the basal portion usually slightly thicker than
the rest of the shaft; sometimes with a very slight curvature on one
side of the shaft. The tip is usually bent slightly over towards the
concave side or almost doubled back on itself, the latter apparently
due to softening. The few immature setae, that were found, lack the
bending of the tip. The ornamentation consists of falrly regularly
placed, transverse rows of 2-4 or a few more teeth.

The spermathecal ampulla is usually elongated in an anteroposterior
direction. The duct is thickly barrel-shaped, with a thick wall, some-
what narrowed as it passes into the parietes, ca. 2 mm. in length. Each
spermatheca has two diverticula, on the lateral and median faces of
the duct, but the diverticula may be dislocated, or the duct twisted so
that the diverticula appear to be anterior or posterior rather than
median and lateral. The shape of the diverticulum varies consider-
ably ; the number of seminal chambers varies from one to four.

Each genital marking is the ventral face of a flask-shaped gland
protruding into the coelom.

Remarks.—A column of hard, whitish material protrudes to the.
exterior through each of the spermathecal pores in a number of
specimens. In the spermathecal ampulla there is a granular material
of a greenish tinge mixed with soil particles.

The vestibula are not developed on the aclitellate specimens but
there is on xvii on each side, about in b, a slight depression at the
bottom of which a peni-setal pore and penial setae can be seen. Imme-
diately behind the depression is a minute pore, possibly the male pore.

The three specimens with well developed semimal vesicles in ix are
characterized by the absence of genital markings, smaller and flatter
vestibular bulb, smaller, protuberant body within the vestibulum,
and continuation of the dorsal blood vessel into segment iii (commissures
belongmg to v in one specimen only and there very slender). However,
two specimens with no seminal vesicles in ix have no genital markings,
while one specimen with genital markings has the dorsal blood vessel
continued into v. KFurthermore some of the forms with characteristic
genital markings have small seminal vesicles in ix and since all speci-
mens have male funnels in x, the three specimens with well developed
seminal vesicles are not here separated off as a distinct form.
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Numbers of very small nematodes are present in the coelom of seg-
ments vi-viii, xi-xii, and xx posteriorly, especially in the latter location.
There are fairly large protozoan parasites in the coelom, along with the
nemas in many of the specimens.

Eutyphoeus cochlearis Gates.
1931. Eutyphoeus cochlearis, Gates, Rec, Ind. Mus, XXXIII, p. 422, fig. 45.

The vestibulum is not quite as deep as in E. excavatus, especially
in the midventral region. The anterior margin has an indentation at
the midventral line which has not been noted in the specimens of E.
excavatus. The penial setae project into the vestibulum through minute,
transverse slits in the roof. In some specimens there is a very slight,
whitish rim around the peni-setal pore but no real penis.

The ventral intestinal caeca are in xxv-xxxviii (1) or xxxvi-xlii (1).

The dorsal blood vessel ends just in front of the hearts of vii as a
triangular-shaped tag.

The testicular material in the testis sac passes above the dorsal blood
vessel.

Many of the penial setae, both reserve and functional have a spoon-
shaped tip. On a very few setae the tip is merely slightly swollen. On
other setae there is at each side of the shaft at the tip a thin, sheet-
like, lateral wing or flap, directed laterally or very slightly towards the
convex rather than the concave side of the bend.

Eutyphoeus constrictus Gates.
1929. Eutyphoeus constrictus, Gates, Proc. U. 8. Nat. Mus, LXXV (10), p. 28.

Meiktila, August, H. E. Dudley, 188 aclitellate and 76 clitellate speci-
mens.

Chappea, September, K. John, 5 clitellate specimens.

Kyaukpada,ung, September, K. John, 17 aclitellate and 2 eclitellate
specimens.

Meiktila, September, K. John, 3 aclitellate and 8 clitellate specimens,

Toungoo, September, K. John, 5 clitellate specimens.

Toungoo, September, K. John, 8 clitellate but small specimens.

Ywadaw, September, K. John, 19 clitellate specimens.

Pyinmand, September, K. John, 27 olitellate specimens.

External characteristics.—Length to 216 mm. Greatest diameter to
7T mm. Unpigmented ; clitellum reddish or yellowish.

The first dorsal pore is in 11/12 on 56 specimens; in 11/12 but with
a pore-like marking in 10/11 on 21 specimens; in 12/13 but with pore-
like markings in 10/11 and 11/12 on 1 specimen.

The spermathecal pores are wide, transverse slits, in ab, with centres
in b, or (first batch from Toungoo) with centres in c.

Each specimen has a pair of female pores.

The male genital areas are elongately oval, transversely oval, or
nearly round, on xvii; the surface level, depressed in a concave fashion
or protuberant slightly in a convex fashion; extending usually from
a to ¢ or d, sometimes with d on the lateral margin, sometimes reaching
nearly to the midventral line or very rarely fused with the marking of
the other side to form a single, dumb-bell-shaped area as on the type-
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specimen. The areas are not sharply delimited by definite grooves or
furrows but are always recognizable, except on the very smallest aclitel-
late specimens. On the aclitellate specimens the markings of xvii push
17/18 posteriorly and 16/17 anteriorly. On the median portion of each
area, about in ab is a short but transversely slit-shaped vestibular pore.
The portion of the marking on which the pore is located is usually slight-
ly elevated as a shortly conical but somewhat blunt elevation. The
anterior and posterior margins of the vestibular pore are usually slightly
swollen, the tumescence often eroded. On the posterior wall of the
vestibulum and near the vestibular aperture is a minute pore, probably
the male pore. The margin of the pore is usually swollen to form a
ring-like lip, which may be fairly conspicuous though small. The vesti-
bulum is small and anteroposteriorly narrowed. On the roof of the
vestibulum is a transversely oval papilla on which are two setal pits.

Aside from the male pore areas, genital markings are lacking except
on the first batch of specimens from Toungoo and the Ywadaw-Pyin-
mana worms. On the Toungoo specimens the markings are sucker-
like, concave depressions from b or just median to b to ¢ or just lateral
to ¢; paired on xiii on four specimens, on xiii on the right side and on
xiv on the left side on one specimen. On each of the Ywadaw-Pyinmana
specimens there is a pair of markings on xvi in ac. These markings
are protuberant and rather triangular in shape but with rounded
corners. The short side of the marking is parallel to the midventral
line, the longest side is diagonal, the base of the triangle just anterior
to the male area.

Internal anatomy.—(Opened 69 specimens).

No lateral intestinal caeca were found in 34 specimens; in 31 speci-
mens there is a pair of small, flap-like caeca in xxviii on the anterior
face of 28/29 ; in two specimens there is a pair of flap-like caeca in xxix
but on the posterior face of 28/29; there is a single, flap-like caecum
on one side of the intestine in xxviii in 2 specimens. The ventral caeca
are in xxxii-Ixxii as shown below.

Segments. Specimens.

xxxii-1lviii

xxxii-lix

xxxii-1x

xxxii-1xv

xxxiii-1x

xxxiii-1xii

xxxiii-Ixiii

xxxiv-lv

xxxiv-lvi

xxxiv-lviii

xxxiv-1x

xxxiv-Ixii

xxxiv-Ixv

xxxiv-lxvii

xxxiv-1xxii . . . .
xxxv-xlvii

xxxVv-Ix

xxxv-1xli . . . . ,
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The dorsal blood vessel is continued into the pharyngeal region in
every specimen (69). Every worm has a pair of hearts belonging to
vi as well as to vil and viil. There are paired commissures from the
dorsal blood vessel in v in 62 specimens; in 7 worms no commissures
were found in v. The dorsal blood vessel is usually much smaller anterior
to the hearts of vi than posteriorly.

Each specimen has a pair of male funnels in x. The vasa deferentia
of a side may pass back into xvii without coming into contact—some-
times rather widely separated—or may come into contact at any point
between xii and xvii. Deferent ducts in contact may unite at any point
anterior to the bulbus ejaculatorius. The stalks of the funnels of x are
usually much slenderer than the stalks of the funnels of xi. There is a
rudimentary seminal vesicle in ix on the left side of one specimen. The
testis sac is annular, the testicular material surrounding the hearts and
the dorsal blood vessel. The prostates extend through xvii-xviii, xix,
xx or xxi. The prostatic ducts are slender, 4-9 mm. in length, usually
bent into one or two, short u-shaped loops. The bulbus ejaculatorius
is small but coelomic. The penial setae are like those of E. pegquanus.

Each spermatheca (138) has a median and a lateral diverticulum.
The diverticula are spheroidal, ovoidal, finger-shaped—straight or bent,
bilobed, trilobed, or otherwise. The duct is wide but softish, apparently
not narrowed in the parietes.

Remarks.—The eight small specimens from Toungoo are perfectly
normal in appearance externally and have fully developed and markedly
protuberant clitella but the prostates, spermathecae and seminal vesicles
are rudimentary. The coelomic spaces from xix posteriorly, of each
worm, are jammed full of protozoan parasites.

E. constrictus is very close to E. pequanus—with which it may even-
tually have to be merged—but it can be distinguished from it by the
continuation of the dorsal blood vessel into the pharyngeal region and
the presence (normally) of a pair of commissures belonging to segment
v. E. peguanus, as a rule, has postclitellar genital markings which are
lacking in E. constrictus. E. constrictus must be regarded as more
primitive than E. peguanus, yet E. constrictus has been collected only
from a limited area of the central basin region of the province while
E. peguanus is rather widely distributed throughout the province.

Eutyphoeus excavatus Gates.

1929. Eutyphoeus excavatus; Gates, Proc. U. S. Nat. Mus. LXXV (10), p. 30.

Meiktila, August, H. E. Dudley, 252 aclitellate and 25 clitcllate sycci-
mens,

Chappea, September, K. John, 3 clitellate specimens.

Thazi, September, K. John, 3 aclitellate and 19 clitellate specimens,

Sagaing, September, K. John, 20 clitellate specimens,

Meiktila, September, K. John, 41 clitellate specimens.

External characteristics.—Setal intervals on xx vary, ab is equal to
or slightly less than bc which is usually slightly less than but may equal
aa.

The first dorsal pore is in 11/12 on 23 specimens; in 12/13 on one
gpecimen ; in 17/18 on one specimen.,
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The spermathecal pores are in b.

There is a single female pore on the left side only, on each clitellate
specimen.

Of the aclitellate specimens the thirteen smallest have no trace of a
vestibular excavation. There are visible on xvii only transversely oval.
greyish areas, without definite delimiting furrows, on which are located
the peni-setal apertures. Penial setae are visible in the apertures even
at this stage. The vestibulum.is more or less clearly indicated on 214
specimens on none of which are the anlage of the genital markings visible.
On 25 specimens the anlage of the genital markings are visible. On each
of the clitellate specimens there are two, transversely oval genital mark-
ings with bluntly rounded ends, in aa to bb, extending across 14/15 and
15/16. The anterior margin of each marking may or may not include
seta a of xiv or of xv. The vestibular aperture on all specimens is trans-
versely slit-shaped. The peni-setal, slit-like apertures on the vestibular
roof are usually without trace of marginal swelling or protuberance.
The Sagaing specimens do have, however, a short, whitish, tumescence
of the margin of the aperture that might be regarded perhaps as a very
rudimentary penis.

Internal anatomy.—(Opened 25 specimens).

The ventral intestinal caeca are in xxxiv-xli as shown below.

Segments, Specimens.

xxxiv-xl
XXXV-XXXviii
XXXV-XXXiX
XxXV-x1
xxxv-xli
xxxvi-x1
xxxvii-xli

NN

Both pairs of hearts of vii and wviii are present in each specimen.
The dorsal blood vessel ends with the hearts of vii in 18 specimens. In
5 specimens the dorsal blood vessel is continued to or towards the gizzard
but ends abruptly as a bluntly rounded stub. In two specimens the stump
in front of the hearts of vii is triangular.

The testis sac is annular with considerable testicular material dorsal
to the dorsal blood vessel. The seminal vesicles push 12/13 and 13/14
back into contact with 14/15. The prostates extend through xvii-xix
or xx, or only into xviii. The prostatic duct is 12-16 mm. in length, the
ectalmost portion of the duct is slightly thicker than the entalmost
portion. There is a slight bulbus ejaculatorius, imbedded in the
connective tissue.

The tips of the penial setae with but few exceptions are softened.
The ornamentation consists of scattered individual teeth or short, trans-
verse rows of teeth.

The spermathecal duct is thick, short, almost confined to the parietes,
but the length of the coelomic portion varies. The diverticulum is on
the lateral side of the duct only (25) and varies in size, shape and number
of chambers ; it may be fan-like with a narrower, stalk-like portion, or
a vertical, transverse, or diagonal ridge or row of seminal chambers.

R
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Eutyphocus falcifer, sp. nov.
Leiktho Circle, September, G. E. Blackwell, 17 clitellate specimens.

Description of the type specimen.

Eaxternal characteristics—Length, 52 mm. Greatest diameter (in the
clitellar region) 3 mm. Number of segments, ca. 152. Unpigmented,
clitellum reddish.

The setae begin on ii; on segment xx the setal formula is ab<<cd
<bc<aa, on the posteriormost segments seta d of each side is dorsal in
position and the interval dd is small.

The first dorsal pore is in 11/12 but there are non-functional pore-
like markings in 8/9-10/11.

The clitellum is annular and extends from mid xiii dorsally and from
just behind the setae of xiii ventrally to 17/18 dorsally and to the region
of 16/17 ventrally. The dorsal pore in 13/14 is functional, but otherwise
dorsal pores are lacking as well as the intersegmental furrows.

The spermathecal pores are longitudinal or slightly diagonal slits in b
with a minute lobe or lip on the median and the lateral margin of the
pore.

The female pores are each just in front of @ on xiv.

The male porophores on each side of xvii are in b, have the appear-
ance of a very short, conical penis. From the pore at the ventral end
of the penis there project two penial setae. The body wall is whitened
and wrinkled midventrally between the two porophores.

Internal anatomy.—The dorsal blood vessel is continued through 5/6
but was not traced anteriorly. There are paired hearts belonging to
Vi,

The single, median testis sac extends dorsally on each side of the
oesophagus in such a way as to enclose the hearts of xi and the dorsal
blood vessel. There are paired, rudimentary male funnels in x. The
seminal vesicles push 12/13 back into contact with 13/14. The prostates
are short and confined to xvii or with a slight projection into xviii.
There is a coelomic bulbus ejaculatorius.

The spermatheca has a short but relatively stout duct and a single
lateral diverticulum.

Remarks.—The length varies from 38-57 mm.

Seta d is dorsal on the posteriormost segments of every specimen,
but the length of the interval dd varies considerably. The interval
may be quite small, d very close to the mid-dorsal line; large (two
specimens only) d shghtly dorsal to the midlateral line ; or intermediate
between the two widths just mentioned.

The first functional dorsal pore is in 11/12 in each specimen, but a
number of the worms have a more or less pore-like marking in 10/11,
and in two specimens bending of the body was sufficient to force fluid
out through the parietes at that point. The aperture in 10/11 however
has a squarlsh appearance as it passes through the muscular layers so
that it is probable that a weak spot in the body wall was ruptured by the
pressure placed on the worm.

The spermathecal pores are in b on each specimen. The pores cer-
tainly appear to be on the posteriormost portion of the segment ; just
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median and just lateral to the pore, the body wall slightly protuberant
as a sort of lip. When the spermathecal duct is pulled out from the
parietes the aperture also appears to be on the posteriormost part of vii
and just anterior to intersegmental furrow 7/8.

The female pore is always double.

There are no genital markings but on each specimen the body wall
is thin in the midventral line across the clitellum and without clitellar
glandularity,

The male areas may have, as in E. pusillulus, the appearance of
diagonally placed oval papillae. On each papilla two setal pits can be
recognized which may be at the bottom of a slight depression, or there
may be a very slight, conical protuberance within which are the penial
setae. A quite definite furrow is developed around the base of the
conical protrusion on some specimens.

Six worms besides the type-specimen were dissected. There are two
ventral intestinal caeca in each specimen in segments xxvili-XXix.

The dorsal blood vessel is continued into the pharyngeal region in
each specimen with a pair of hearts in vi; usually a very fine pair of
commissures can be traced in v, in one case into the ventral blood vessel.

In each of the specimens there are rudimentary male funnels in x and
a double vas deferens on each side, the double condition is maintained
clearly to the bulbus ejaculatorius or the two vasa of a side may unite at
various points anteriorly. The testis sac extends
dorsally in each specimen to include the dorsal blood
vessel. The prostate is 2-3 mm. in length and usually
confined to xvii where it is looped several times ;
the prostatic duct 1-1‘5 mm. long and also slightly
looped. The coelomic bulbus ejaculatorius is always
visible.

The penial setae are 0-82-1-3 mm. in length and
when flattened out by the pressure of the cover glass
appear to be nearly straight except for the tip which
18 slightly sickle-shaped. The ornamentation is of
transverse rows of fine teeth or spines, the rows fairly
closely crowded. Only four penial setae were found
in each specimen, reserve setae either lacking or lost
in dissection. The tips of most of the setae are worn,
cracked or otherwise damaged, the tip, if .normal,
narrowing gradually without a terminal spine.

U Each spermatheca has a single, small diverti-

culum projecting from the lateral face of the duct
’ _ near the ampulla, The diverticulum is short, almost
h}&ff};r, gﬁ%ﬁﬁfm spherical, longer but straight or bent downwards,
Penial seta x ca. 75. upwards, anteriorly or posteriorly.

Eutyphoeus foveatus (Rosa).

Tharrawaddy, August, K. John, 5 specimens,
Henzada, August, K. John, 5 specimens.

Pegu, August, K. John, 13 specimens.

Kyauktan, August, K. John, 10 specimens.
Ngapugsale, August, G. R. Anderson, 10 specimens.

B2
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Toungoo, September, K. John, 10 specimens.
Maubin, September, K. John, 13 specimens.
Yandoon, September, K. John, 12 specimens.
Tharrawaddy, September, K. John, 11 specimens.
Thonze, September, K. John, 7 specimens.
Prome, September, K. John, 31 specimens.
Moulmein, October, K. John, 10 specimens.

Eaternal characteristics—The setal formula on xx is ab<ed<be<aa.
On the posteriormost segments dd is about equal to one-half of the cir-
cumference.

The first dorsal pore is in 11/12 on 35 specimens ; in 11/12 but with
a pore-like marking in 10/11 on 4 specimens; in 12/13 but with a pore-
like marking in 11/12 on 2 specimens ; in 18/19 but with pore-like mark-
ings in 11/12 and 12/13 on 2 specimens.

The spermathecal pores are in ab or b.

There is a single female pore on the left side on 37 specimens. On
three specimens there is a pore-like marking but apparently non-func-
tional, on the right side; on one of these specimens the pore-like mark-
ing is on a transversely oval, whitish area which is not as large as the
female pore area of the other side.

The penes are narrowly tubular, only very slightly thicker dorsally
than ventrally, the ventral margin smooth without trace of lobulation.
The roof of the vestibulum is very thin but there is a thick ring of tissue
in the body wall around the vestibular pore.

The genital markings of all specimens of E. foveatus collected during
the last few years have been re-examined. On one specimen from Pegu
there are two distinct genital markings. The larger of the markings
extends from just anterior to the setae of xvi to just posterior to the
setae of xv. The anterior marking is smaller and extends from just
anterior to the setae of xv to just beyond a point half way between the
setae of xv and the setae of xiv. This double condition of the genital
marking is similar to that described originally for E. spinulosus
from Bassein. One specimen from Rangoon and one specimen from
Maubin have, each, two distinect markings as on the Pegu specimen.
Each of the two specimens from Tharrawaddy has a small genital marking
extending only from the setae of xv to the setae of xvi and on which
setae @ and b of xv are not included. One specimen from Prome has
a small genital marking extending only from the setae of xiv to the
setae of xv. One specimen from Prome has in addition to the normal
genital marking a small, transversely oval marking on 18/19 inaa. Seta
a of xv may be lateral to the genital marking, in the margin of the mark-
ing or median to the margin of the marking. Rarely seta b of xv is
included in the margin of the marking. -The edge of the genital mark-
ing is usually raised as a slight ridge ; this may be definitely marked off
by a slight furrow on its outer margin and (or) by another furrow on the
inner margin.

Internal anatomy.—(Opened 40 specimens).

Careful search was made for lateral intestinal caeca. In several
specimens there is a slight lateral protuberance or bulge from the intesti-
nel wall in xxviii on each side. In several other specimens the pro-
tuberance is more clearly demarcated and rather flap- or ear-like, but



1933.] G. E. GaTEs : Earthworms of Burma. 6717

‘no very definite caeca were found. The ventral caeca are in xxxiv-lix
a8 shown below.

Segments. Specimens.

xxxiv-1

xxxiv-lii . . . . . . . .
xxxiv-liii

XXXiveliv . . .

Xxxjv-lv

xxxiv-lvi . . . .

XXXiV-lviii

xxxiv-lix o o . s . . . . °
xxxv-ly

Xxxv-lvi

XXXV-lvii

xxxv-lix

xxxvi-lvi
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The dorsal blood vessel in every specimen except 4 ends with the hearts
of vii. In one specimen the dorsal blood vessel ends abruptly just
anterior to the hearts of vii as a rounded stub. In two specimens the
short continuation of the vessel in front of the hearts of vii is a trian-
gular flap. In another specimen the dorsal blood vessel anterior to the
hearts of vii is very slender and passes onto the gizzard and here turns
to the right side and passes ventrally on the posterior margin of the
gizzard where it gradually fades out.

The testis sac is median and ventral to the oesophagus, but the hearts
of x are bound down to the oesophagus. The prostatic duct is 7-14 mm.
long, the ectal half usually quite noticeably thicker than the entgl half
and bent into a crescent or bow-shape. The bulbus ejaculatorius is
large, larger than in any other Burmese species of the genus.

The penial setae are usually 2-4 mm. in length, rarely slightly longer.
The functional setae are yellowish or brownish, rather light in colour;
the reserve setae much darker, usually reddish. The ornamentation of
the outer ends of the penial setae varies considerably. It may consist
of a few scattered spines or teeth, or the teeth may be aggregated into
short, transverse rows or the rows may be meore or less continuousin
circles around the shaft. The rows of teeth may be few or many.

Every spermatheca has one median and one lateral diverticulum.
The duct is well developed, thickly muscular and barrel-shaped, sharply
narrowed in the parietes.

There is & slight bulge into the coelom over the genital marking but
the longitudinal musculature is not interrupted.

Remarks.—In the smallest specimens of E. foveatus that can be
identified there is visible on xvii only a single setal pit about in line
with a on each side but no setae are visible in this pit. On slightly
larger specimens there is a slight whitening of the epidermis around
each setal pit and midventrally between these two whitenings an area
of greyish appearance. In slightly larger specimens there are nearly
always two, well-developed penial setae protruding to the exterior
through the pit, which is about in line with a or very slightly lateral
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to @. On some of these specimens there is visible a minute pore on
the parietes immediately behind the setal pit, but in still older specimens
this pore is not visible. On larger specimens a slight midventral de-
pression is evident on xvii and the margin around each peni-setal pit
is slightly tumescent. As the midventral depression becomes deeper
and extends laterally the whitish tumescence about the setal pit becomes
more distinct and shortly conical. As the depression becomes still
deeper the protuberant cones are carried out of sight laterally into the
vestibule under the overhanging margin.

The slightest pressuie on the posteriormest tail segments of some
worms was sufficient to force out through the dorsal pores numbers of
small, whitish, spherical or nearly spherical objects. Hach of these
spheres is packed full of pseudonavicellae spores, the spores of some
four or five distinctly different sizes, each spore containing a bit of pro-
toplasm and a single nucleus. One spherical body is full of triangular
cysts. Along with the spheres nematode eggs were passed to- the ex-
terior. Keilin thinks that masses of spores: may be got rid of by
autotomy of the posteriormost segments. But such mutilation may not
be necessary.. The posteriormost dorsal pores of many worms are un-
usually large and there seems to be no reason why the parasitic masses
cannot be passed to the exterior through such pores, especially when
the masses have accumulated so as to considerably distend the posterior-
most segments. |

Branched specimens of 4. singularss in ccuples, trios, or quartettes
or as isolated individuals have been found in the smallest specimens of
E. foveatus that can be identified, in specimens collected in the earliest
part of the collecting season, the month of June. 4. singularis can
almost always be found in clitellate specimens, especially in the region
of segment iii or on the masses of nephridia in 1ii. In the testis sac
there are often numbers of elongate, unbranched protozoa smaller than
the coelomic 4. singularis.

Eutyphoeus hamatus Gates.
1930. Eutyphoeus hamatus, Gates, Rec. Ind. Mus. XXXI1I, p. 329, fig. 19.

There are paired male areas on xvii. Kach area is transversely oval,
slightly protuberant, extending median to ¢ and well into bc. A consider-
able portion of the area has a wrinkled, dark-greyish, translucent
appearance. A part of the wrinkled region is slightly more protuberant
than the rest as a circumferential lip or rim around the transversely slit-
like peni-setal aperture.

The genital markings on xx are transversely oval, slightly depressed
and concave, reaching nearly the whole length of the segment and ex-
tending from median to @ into bc.

The dorsal blood vessel extends into iii. There are large commis-
sures in v and the hearts of vi-viii are present.

The ventral intestinal caeca are in segment xxxi-(ca) xlviii.

The spermathecal duct is short, definitely coelomic, stoutish.

The vasa deferentia do not unite, apparently, until in xvii, just at
the ental end of the bulbus ejaculatorius which is fairly large.
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_ There is a parietal thickening in the region of the male pore area,
visible in the coelom as a low, flat disc.

Eutyphoeus hastatus Gates.
1929. Eutyphoeus hastatus, Gates, Proc. U. S. Nat. Mus. LXXV (10), p. 32.

Thayetmyo, September, K. John, 24 aclitellate and 140 clitellate and
partially clitellate specimens.
Prome, September, K. John, 1 clitellate specimen.

. Ezternal characteristics—Length to 140 mm. Greatest diameter to
mm.

The first functional dorsal pore is in 11/12 on 23 specimens, in 12/13
on 2 specimens but there are pore-like markings in 10/11 and 11/12.

‘The spermathecal pores are small, transverse slits in c or very slightly
lateral to or very slightly median to c.

Eath worm has a pair of female pores.

The vestibular apertures are tiny, transverse slits towards the lateral
and posterior ends of the anterior genital markings. The more pro-
tuberant portion of the marking bearing the vestibular aperture may
be marked off from the remainder of the genital marking by a slight
groove or this groove may be completely lacking. The vestibulum is
slight and no trace of a penis has been found. Two peni-setal pits are
;fisible on the roof of the vestibulum but a male pore has not been
ound.

The genital markings are clearly indicated even on the aclitellate
specimens. One hundred and thirty eight specimens have in addition
to the paired markings bearing the vestibular apertures a single, trans-
versely oval genital marking on xviii. The anterior and posterior mar-
gins of this marking are often indented at the midventral line but on
none of these specimens is the marking completely divided into two
portions. Three specimens have an additional genital marking on
xix.
Internal anatomy.—(Opened 25 specimens).

The ventral intestinal caeca are in xxx-1xi as shown below.

Segments. Specimens.
xxx-li 1
xxxiii-xlix 1
xxxiii-liii 3
xxxiii-h 1
xxxiii-lv 7
xxxiii-lvi 1
xxxiii-lviii 1
xxxiii-Ixi 1

Each worm has a pair of hearts belonging to vi. The dorsal blood
vessel is continued through 5/6 and 4/5. In v there is a pair of readily
recognizable commissures, in each worm. The commissures may be
slender and tubular or baggy and of about the same size as the hearts
of vi.

The seminal vesicles of ix are usually smaller than the vesicles of
xii, ordinarily confined to ix but sometimes pushing through 8/9 in which
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case the vesicles may be nearly as large as those of xii. The testis sac
(xi) is annular, the testicular material surrounding the hearts of xi and
covering over the dorsal blood vessel. The bulbus ejaculatorius is
small. The prostatic duct is muscular throughout, widening slightly but
gradually passing ectally, 3-33 mm. long.

Each spermatheca has a median and a lateral diverticulum. The
diverticula usually have a number of seminal chambers, but there may
be only one, two or three. The duct is thick and muscular and is nar-
rowed gradually as it passes into the parietes. )

The penial setae from at least one side of each of the dissected speci-
mens have been examined. All are characterized by the widening .Of
the tip, the thickened region often of a diamond shape, otherwise
rounded. The shaft is straight except for the bend near the tip. The
ornamentation is sparse, or the rows of teeth may be closely crowded.

Remarks.—There are protozoan parasites in the spermathecae of a
number of specimens ; gregarine-like trophozoites in the granular mass
within the ampulla, cysts,attached to the ampullary wall or imbedded
in the wall of the ampulla. Several worms have similar parasites 1n
segment iii. Three worms have large numbers of small, ovoid, whitish
cysts scattered throughout the coelom of the postclitellar segments.
The anterior seminal vesicles, are, in many worms, filled with parasites.

Eutyphoeus longiseta Gates.
1930. Eutyphoeus longiseta, Gates, Rec. Ind, Mus. XXXII, p. 332, fig. 21,

Akyab, September, Bruce Taw, 5 clitellate specimens. .
Sandoway, September, F. R. Bruce, 198 aclitellate and 29 clitellate speci-
Imens,

Eaternal characteristics.—The clitellum has a distinct, dark reddish
tinge, even after one year of formalin preservation,

The first dorsal pore is in 11/12 on 24 specimens ; in 11/12 but with
a pore-like marking in 10/11 on one specimen; in 12/13 but with a
pore-like marking in 11/12 on 4 specimens.

The spermathecal pores are always in be.

The single female pore is on the left side of every specimen.

The male pore markings are almost circular to elongately oval, de-
pressed, level or protuberant. The penis is thickly and shortly columnar.
It consists of a smooth, firm, basal whitish ring and a distal portion that
is much wrinkled, more tender, and in various stages of eversion or with-
drawal into the basal portion. On one specimen the basal rings are
sunk into the male porophore and not protuberant. The lumen of the
penis is large and on its posterior wall is a minute pore into which there
appears to pass a delicate strand of special tissue from near the ventral
end. The pore may possibly be a male pore. On aclitellate speci-
mens the male porophores are first indicated as transversely oval areas
of especial whiteness, with a transverse slit at the centre. On the pos-
terior margin of the slit is a minute pore, probably the male pore. With
growth this pore comes to lie within the penis, on the posterior wall.
At the dorsal end of the penial lumen there is a transversely oval papilla
on which there are two setal pits. Just anterior to and just posterior
to each male porophore there 1s & more or less well defined ‘‘ crescent .
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The genital markings are preclitellar, intraclitellar and postclitellar.
One specimen has intraclitellar markings only, 23 specimens have intra-
and post-clitellar markings, 5 specimens have intra-, pre-, and post-
clitellar markings. The preclitellar markings are much more sucker-like
in appearance than the other markings. The segmental locations of
the markings are shown below.

Markings. Specimens,
Paired, postsetal laterals, on vii 2
Single, presetal median, on viii 4
Single, postsetal median, on viii 1
Single, presetal median, on ix 3
Single, postsetal median, on ix . 1
Paired, postsetal laterals, on xiv 3
Paired, postsetal laterals, on xv 28
Single, median, on 18/19 1
Single, median, on 19/20 . . 20
Single, median on 20,21 . 27
Single, median, on 21/22 . 7

Internal anatomy.—(Opened 40 specimens).

The lateral intestinal caeca are fairly large, finger-shaped, ventrally
directed, in xxviii in each specimen. The ventral caeca are in xxxii-
Ix :—xxxii-lv (2 specimens), xxxiii-lvi (1), xxxiii-lvii (3), xxxiii-lx (3),
xxxiv-lix (1).

The dorsal blood vessel ends with the hearts of vii in every speci-
men.

The testis sac is median and ventral to the oesophagus. The pros-
tates extend through =xvii-xx, xxi1 or xxii. The prostatic duct is
20-26 mm. in length, the ectal portion slightly thicker than the ental
half. The bulbus ejaculatorius is small, buried in the parietes or covered
over by nephridia, muscle bands, etc., and not visible until after this
tissue has been dissected off. In 39 specimens there are no male funnels
in X but in the very last specimen opened there is a pair of large and
very definitely funnel-like structures on the anterior face of 10/11. No
continuation of these structures to the vas deferens could be found.

The spermathecal duct is narrowed in the parietes and also just
below the ampulla. On the narrowed ental neck of each spermatheca
is a median and a lateral diverticulum ; the diverticula are long. The
ampulla is always anteroposteriorly elongated.

Remarks.—The variety postremus was erected for specimens without
male porophores, the penes being contained in vestibular excavations,
If, however, the supposed vestibulum is cut open and spread out the
appearance is exactly that of a male porophore of the variety typica. The
porophore on the specimens of postremus is apparently folded across
transversely and then drawn up into the body wall, but a vestibulum
such as characterizes E. foveatus is not present. Aside from the folding
and retraction of the male porophores, postremus is distinguished from
typicus only by the presence of paired markings on xvi instead of xv.
This can scarcely be regarded in K. longiseta as sufficient justification
for the retention of the variety.
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E. longiseta is rather like E. rarus, and large specimens of the latter
from Sandoway are very similar in appearance and many other ways
to specimens of longiseta from the same locality. The two species may
be distinguished by the characteristics of the penes.

Eutyphoeus macer, sp. nov.

Thaton, October, K. John, 2 clitellate specimens,

Description of the type-specymen.

Eaxternal characteristics.—(Statements in parentheses refer to the
cotype specimen).

Length 61 (82) mm. Greatest diameter 3 (4) mm., in the clitellar
region. Number of segments, ca. 161. Unpigmented, clitellum reddish
(purplish).

The setae begin on ii. On xx, ab<cd<<bc<aa. On the posterior-
most segments seta d is mid-lateral in position or a trifle dorsal to that
but projects to the exterior horizontally.

The first dorsal pore is in 11/12.

The clitellum extends from the middle portion of xiii to 17/18 (or
nearly to 17/18). ,

The spermathecal apertures are in 7/8 in ¢ (or just median to c).

There are two female pores, each located on xiv just anterior to a.

The penes are flattened out or slightly eroded, in & (on the cotype
specimen the penes are distinctly protuberant, tubular structures ca.
in ). On the posterior and ventral margin of each penis there is a dis-
tinct, slight notch so that the posterior margin or lip of the penis has a
bilobed appearance.

The genital markings are paired, transversely oval, postsetal, whitish
areas, without demarcating furrow or groove, on xvi, about in ab but
extending very slightly lateral to b.

Internal anatomy.—The type specimen was broken in the course of
dissection so that it was not possible to determine accurately the posi-
tion of the paired, lateral, intestinal caeca, but they appear to be in seg-
ment xxiv, but attached to the intestine in the posterior part of the
segment or at 24/25. (The caeca are definitely in xxiv but attached
to the gut at the level of septum 24/25). (The ventral caeca are in
xxix-xxxiii, filled with dirt and readily recognizable).

The dorsal blood vessel is continued through 5/6 to the pharyngeal
region. There is a pair of blood filled vessels passing ventrally from
the dorsal blood vessel in v. There is a pair of hearts belonging to vi.
The last heart is in xiii on the right side, no heart on the left side of xiii
was found. (Paired hearts in xiii).

The median testis sac passes dorsally at the sides of the oesophagus
so as to contain the hearts of xi and the dorsal blood vessel (and so
that the testicular material is above the dorsal blood vessel). The
seminal vesicles push 12/13 into contact with 13/14 (or pass through
12/13 into xiii). The prostates are short and -looped (ce. 1-5-2 mm.
long), the prostatic duct narrow and shorter than the prostate but also
looped (ca. 1-1-5 mm. in length).
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The bulbus ejaculatorius if present is covered over with tissue and

not visible in the coelom.

The spermathecal duct is short, stoutish, strong, and easily pulled
out of the parietes, but only projecting slightly
into the coelom. There are two diverticula,
apparently from the posterior face of the duct
and directed posteriorly. The ampulla is flattened
and pressed anteriorly so that when viewed from
the dorsal side an appearance is produced as
shown in the figure.

(The penial setae are 2-4-3 mm. in length ;

014--016 mm. wide, nearly straight when

flattened out by the cover glass except for a bend

towards one side of the tip. The tips of the four

setae examined—no reserve setae found—are all

softened and rather curious. One has a distinct

terminal spine but a small portion of the seta

immediately behind this spine is hollow. In the

second seta the terminal spine is not visible and

Frc. 24— Hutar the hollow portion is ruptured into several frag-

" macer, sp. ube '° ments but at the centre of these fragments is a

Spermatheca, as seen from S0lid Tod, a continuation of the centre of the setal

dorsal side, X ca. 45. ghaft. The two remaining setae have softened tips

in which little can be made out except that the tip appears to be hollow

and contains a rod which is visible for a short distance as the central

portion of the seta behind the cavity. The shaft, near the tip, is orna-
mented with transverse rows of fine teeth),

Eutyphoeus manipurensis Steph.

Falam, Chin Hills, August, J. H. Cope, 27 clitellate and aclitellate specimens in
very poor condition, especially behind segment xix.

Tiddim, Chin Hills, September, J. H. Cope, 7 clitellate specimens, well preserved.
External characteristics—The Falam specimens are on the whole larger
than the Tiddim specimens, the greatest length of the former 146 mm.,
the greatest diameter 4 mm. ; the greatest length of the latter 83 mm.,
the greatest diameter 3 mm.

The worms are unpigmented. The clitella of the first batch are
reddish, brownish, or dark greyish, of the second batch, yellowish to
yellow-brown.

The setal formula on xx is ab < ¢d < be < aa.

The first dorsal pore is definitely in 10/11 on 5 specimens; in 11/12
but with a definitely pore-like but apparently non-functional marking
in 10/11 on 5 specimens.

The clitellum extends from just in front of or just behind the setae of
xiii to the anterior margin of xvi, rarely further posteriorly on xvi.

The spermathecal pores are large, transverse slits in 7/8, extending
from b to ¢ or from slightly median to b nearly to c.

There are two female pores on each specimen.

The male pore area on each side may be described as longitudinally
oval with bluntly rounded ends, extending about the whole length of
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xvii and reaching from about a or slightly median to a into bc near to c.
The peripheral portion of this area is slightly depressed, the depression,
as a rule, least emphasized posteriorly. External to the depressed
portion the parietes is raised into a sort of ridge forming a rim about the
area. The main portion of the area within the depression is raised into
two bodies which have a wrinkled, turgid, greyish, translucent
appearance. The posterior of the two bodies is much larger than the
anterior and rounded while the anterior is anteroposteriorly flattened.
Between these two bodies is a narrow transverse slit, at the bottom of
which there is a transversely oval, smooth, glistening area, usually slightly
convex which bears two setal pits, through which on some of the speci-
mens the penial setae protrude. On several specimens a distinct pore
can be recognized on the anteroventral margin of the posterior pro-
tuberance, possibly the male pore.

The genital markings are very small, transversely oval to almost
round areas, with slightly raised rim and a depressed central concavity.
Each specimen has several of these markings located as shown below.

Markings. Specimens.

Unpaired, presetal, median, on vii . . . 6
Ubppaired, postsetal, median, on vii . 14
Unpaired, presetal, median, on viii . . . . 18
Unpaired, postsetal, median, on viii . 13
Paired, lateral, spermathecal markings, one just anterior to

and one just posterior to each spermathecal pore . 9
Paired, lateral, spermathecal markings, two anterior to and,

two postenor to each sperm athecal | pore . 6
Paired, lateral, spermathecal markings, three anterior to and

two posterior to each sp.rmathecal pore 1
Paired, postsetal, medians in aa, on—

xvi . . . . . 16

xvil . . . . . 14

xviii . . . 5

xix . . . 2

The spermathecal markings are slightly smaller than the other preclitellar
genital markings.

Internal anatomy.—(Opened 27 specimens).

In each specimen of the first batch segment xi was opened by the
dissection, 10/11 and 11/12 passing apparently to the parietes inde-
pendently of each other in the ventral portion of the body. But dorsally
only one septum could be found so that in the dorsal half of the body,
11/12 appears to be united to or attached to 10/11. The worms of the
second batch that were opened have a U-shaped testicular chamber or
sac inverted over the gut, the chamber not opened by dissection, the
dorsal blood vessel surrounded by testicular material.

There is in each of 12 worms a pair of finger-shaped, ventrally directed,
lateral intestinal caeca in xxvi, on the anterior face of 26/27 In the
other specimens the position of the caeca cannot be determined due to
the rotting of the gut wall. The ventral caeca are in xxxi-xxxv (4 speci-
mens), in xxxi-xxxiv (1 specimen), and in xxxiii-xxxv (1 specimen).
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In each worm the dorsal blood vessel extends into iii with paired
commissures in v, one pair of commissures just anterior to the gizzard
and two pairs of commissures at the anterior face of 8/9.

The seminal vesicles of ix are usually smaller than those of xii, but
may be of about the same size, in which case they either pass through
8/9 or push 8/9 anteriorly. The vesicles of xii pass through 12/13
by which they are constricted and push 13/14 into contact with 14/15.
The prostates extend through segments xvii-xix or xx. The small bulbus
ejaculatorius is covered over with tissue or buried in the parietes. The
penial setae are as described by Stephenson (14-2 mm. long) save that the
tips of the setae are here ornamented with short transverse rows of a few
1solated teeth very sparsely distributed.

On 53 of the spermathecae there is but a single diverticulum and tha®
lateral. One spermatheca, from the right side of one specimen has in
addition, a rather rudimentary diverticulum, about one quarter the size
of the normal diverticulum on the median side. The diverticulum may
be sessile or stalked. There is a definite but short, rather stout and
thick-walled duct which is not narrowed within the parietes. The
ampullae of some of the worms contain a granular brownish or greyish
or yellowish material of about the same colour as the material in the
lumen of the oesophagus and in which there are gritty soil particles.

There are rounded glandular (?) bodies projecting into the coelom
over each of the genital markings.

Remarks.—Stephenson erected E. manipurensis for three worms from
Loktak Lake in Manipur which is not very far from the Burmese Chin
Hills. The male pore areas of the Burmese specimens are exactly the
same as on the type-specimens except that on the types the region
bearing the two protuberances has been invaginated so that the pro-
tuberances appear to lie at the bottom of a shallow, well-like depression.
This difference may be merely the result of greater contraction at time of
killing. The spermathecal pores of the type specimens are in ab rather
than bc but similar variations occur in Burmese species of the genus.
The type-specimens are probably unpigmented, the greyish appearance
probably due to the method of killing or preservation. A midventral
region extending across the posterior portion of xvi and the anterior
portion of xvii may be depressed in the Burmese as in the type-specimens.
The spermathecal duct of the clitellate Burmese specimens is more
readily recognized as such than in the type-specimens, but in the aclitellate
specimens the condition is as in the type-specimens. The type-specimens
are probably, as indicated by the condition of segment xi, not fully
mature. There is, however, one difference between the Burmese speci-
mens and the types that may be important. In the worms from the
Chin Hills the lateral intestinal caeca are in xxvi while in the types the
caeca are in xxvii. It should be noted that on one side of one of the type-
specimens the diverticulum is in xxvii.

Eutyphoeus marmoreus, sp. nov.

Tiddim, Chin Hills, September, J. H. Cope, 15 clitellate specimens of which five
laclk portions of the anterior end. )
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External characteristics.—Greatest length 230 mm. Greatest diameter
6 mm. Unpigmented, whitish or light greyish ; clitellum light yellowish-
brown.

The setae begin on segment ii and are fine. On segment xx and
posteriorly the setal formula is ab < c¢d < be < aa. Seta d is not
displaced dorsally on the posteriormost segments.

The first dorsal pore is in 11/12 on 6 specimens ; in 11/12 but with a
small, blackish, dot-like marking in 10/11 on 4 specimens ; in 16/17 with
pore-like markings in 11/12 and 12/13 on 1 specimen.

The clitellum is annular and extends from anterior to the setae of
xiii to 16/17, intersegmental furrows and dorsal pores lacking.

The spermathecal pores are transverse slits in 7/8 with their centres
in b.

Each worm has a pair of female pores.

The vestibular pores are paired on xvii, each aperture usually wide
open and elongately quadrangular, extending nearly the whole length
of xvii which is elongated ventrally. The lateral and median margins
are more or less closely approximated on several of the specimens to
produce an elongately slit-like appearance of the vestibular aperture.
The apertures are about in the region of ab the margins very slightly
median to and lateral to @ and . There is no definitely demarcated lip
around the aperture, but the lateral margin of the pore may be slightly
thickened and protuberant. The vestibula are not quadrangular but
triangular in cross section. This is due to the fact that the deepest part
of the vestibulum is towards the median wall, while the lateral wall
slopes at a very decided angle towards this deep portion. The lateral
wall or face is smooth, glistening ; the deepest portion of the vestibular
wall and the anterior, posterior and median walls are wrinkled and
greyish. In three specimens very little more than this can be made out
in the vestibula save that at the posterior end and towards the median
face or wall the vestibulum is especially deepened in a funnel-like fashion,
Cutting down through this depression (as viewed from the ventral side)
there becomes visible deep at the bottom a narrow slit at the bottom of
which are two, minute papillae each bearing a penial seta. From the
posterior margin of the pit containing the penial seta is protuberant a
small, ovoidal tag which bears a pore, possibly the male pore. In other
specimens there is visible in the vestibulum at the - postero-median
corner, a more or less conical body, with a hard centre, but a soft, greyish
translucent and wrinkled surface. On the ventral face of this body is a
slit at the bottom of which can be seen the peni-setal papillae. The
ovoidal tag at the posterior margin of the slit is variously protuberant,
sometimes recognizable with difficulty, sometimes eroded. The conical
body protrudes in several specimens slightly through the vestibular
aperture.

There are no genital markings.

Internal anatomy.—(Opened 12 specimens).

There is in each specimen a pair of well developed lateral intestinal
caeca much like those of E. bullatus but located here in segment xxviii
in each specimen. The ventral caeca are in segments xxxiii-lix :—

......
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The dorsal blood vessel passes into segment iii in each specimen.
There are fairly large commissures in v in 11 specimens, on one side
only in one specimen. The hearts of vi-viii are all present.

There is a pair of well developed male funnels in x but these funnels
are not quite as large as those in xi. The seminal vesicles of ix are about
one half or less the size of the vesicles of xii, flattened against the anterior
face of 9/10, in- one specimen projecting anteriorly and through 8/9.
The vesicles of xii extend into xiv. Segment xi is modified into a cylin-
-drical testis sac within which the testicular material surrounds the dorsal
blood vessel. The vasa deferentia of a side are continued posteriorly
in contact but not united. In segment xvii they pass laterally and
around the lateral face of the vestibular bulb and then on to the posterior
face. Just as the vasa deferentia bend behind the vestibular bulb to
pass mesially they are united and at once enlarged to form an elongate
bulbus ejaculatorius on the posterior face of the vestibular bulb, passing
into the wall of the bulb about in the middle of the posterior face. The
prostates extend through segments xvii-xix, xx, or xxi. The prostatic
duct is 12-14 mm. in length and looped.

Projecting into the coelom over the vestibular pore is a thick-walled,
smooth-surfaced body, the vestibular bulb. In those specimens in which
there is no conical protuberance into the vestibulum the vestibular bulb
in the coelom is high and conical in shape. In the specimens in which
there is a conical body in the vestibulum, the vestibular bulb is shorter,
less conical in form, elongately ovoid with bluntly rounded ends.

No penial setae were to be seen in the coelom of any of the specimens
but were found in slitting open the conical protuberances into the vesti-
bula. No reserve setae were found. The penial setae are 1:2-1-7 mm.
in length. The thickness of the widest portion of the shaft varies from
25-35 micra. The main portion of the shaft is usually fairly straight,
towards the tip the shaft is bent slightly towards one side. The tips of
all setae examined are either softened or broken off. The ornamentation
is of short, transverse rows of teeth, the rows being fairly closely spaced.

The spermathecal ampullae are usually elongated in an anteroposterior
direction. The duct is stout and barrel-shaped, and constricted as it
passes into the parietes. The coelomic portion is thick-walled and
slightly more than 2 mm. long. Iach spermatheca is provided with one
median and one lateral diverticulum. The number of the seminal cham-
bers varies from 1-4.

Remarks.—In E. orientalis there appear to be vestibular apertures of
an elongately quadrangular shape as in E. marmoreus.

Eutyphoeus montanus, Sp. nov.
Pegu Yomas, August, G. R. Anderson, 10 dlitellate specimens.

Eaxternal characteristics—Length to 66 mm. Greatest diameter to
6 mm. Unpigmented behind the clitelum, anterior to the clitellum
there is a slight greyish or greyish blue appearance, especially dorsally ;
clitellum, brownish.

The first dorsal pore is in 10/11 on 2 specimens ; in 11/12 on 4 speci-
mens ; in 11/12 but with a non-functional, pore-like marking in 10/11
on 4 specimens.
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The setae begin on 1. Setal formula, ab < ¢d < bc < aa. The
setae are darker, slightly larger, more protuberant, and hence more
readily visible on these specimens than on inviduals of £. peguanus
with which K. montanus was collected.

The clitellum is annular and exteads from just in front of or just
behind the setae of xiii to just in front of or just behind the setae of xvii ;
setae present, dorsal pores and intersegmental furrows lacking.

The spermathecal apertures are transverse slits in 7/8 with centres
in mid bc, or near to ¢ or in ¢.

The female pores are paired on each specimen.

The male areas and the genital markings are all more or less eroded.
The male areas are rounded, on xvii, about in ab with a transversely slit-
shaped vestibular pore at their centres. Just lateral and just median to
each of the circular areas there is a crescent-shaped marking with the arms
of the crescent close to and about the male area. Most specimens show
no indications of a penial body but on two worms there are slight traces
of eroded penial bodies like those of E. peguanus.

The genital markings are nearly circular areas, with roughened sur-
faces, but in several specimens with indications of having been smooth
and glistening. These areas are paired, extending from a or just median
to a to mid bc or slightly more lateral than mid bc, and across the inter-
segmental furrows nearly to the setae of the segments concerned; on
19/20 (1 specimen), 20/21 (5), 18/19 (1), right 20/21 only (2), left 20/21 (1).

Internal anatomy.—Septum 11/12 is thinner than 10/11 and in most
specimens, if carefully dissected, is recognizable as a definite septum
attached to the parietes ventrally and ventrolaterally and to the oeso-
phagus mesially ; it cannot be traced to the parietes dorsally or dorso-
laterally and in the dorsal part of the body appears to fuse with 10/11.

There are small, paired, lateral intestinal caeca in xxviii on the an-
terior face of 27/28 in each specimen, the caeca laterally flattened and
ear-like in 5 specimens, with a ventrally directed, pointed portion in 5
specimens. The ventral caeca are in xxxiii-Ix :—xxxiii-lvii (1), xxxiii-
lviii (5), xxxv-1x (1).

The dorsal blood vessel ends with the hearts of vi in one specimen,
with the hearts of vii in 2 specimens, is continued into iii with slender
commissures passing ventrally in v in 7 specimens.

The male funnels in x are large and may be as large as the funnels of
xi, a trifle smaller or quite distinctly smaller, but are never rudimentary.
The seminal vesicles of ix usually extend through 8/9 and may be as large
as the vesicles of xii. The seminal vesicles of xii may be confined to xii
and xiil or may extend posteriorly into xvi, xvii or even xviii. The
testis sac may be described as annular, for a ring of whitish testicular
material encircles the gut ; the ventral wall of the sac appears to be ‘the
ventral parietes, laterally connective tissue passing longitudinally from
10/11 to 11/12 shuts off the testicular material from the parietes, dorsally
the sac is closed off, apparently, by the fusion of 10/11 and 11/12.
Included within the sac are the hearts of xii and the dorsal blood vessel.

The prostates extend through xvii-xix. The prostatic duct is 5-7
mm. in length. The vasa defferentia of a side are in contact but do not
unite until into xvii. If the vasa are cut acress just anterior to the
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bulbus ejaculatorius the two separate. The bulbus is small but coelomic,
slightly longer than thick. The penial setae are contained within a
column of opaque whitish tissue which passes ventrally into the dorsal
end of & more or less conical mound of whitish tissue just between and
slightly median to the parietal ends of the prostatic duct and the bulbus
ejaculatorius.

The penial setae are almost perfectly straight, 1-5—2'3 mm. long,

the shaft slightly enlarged niear the tip and in that
region ornamented with numbers of very short,
transverse rows of fine spines or teeth. The tip of
nearly every seta examined is broken straight off
and lost ; several unbroken setae have softened tips.
Two setae with perfect tips are figured.

The spermathecal duct is short and stout, but
only very slightly coelomic, and apparently not con~
stricted within the parietes. Each spermatheca has
two diverticula, one median and one lateral. In three
specimens the spermatheca of the left side appears to
have no lateral diverticulum but on close examination
a minute rudiment of the diverticulum can be seen
L protruding from the duct. In one worm the rudiment

A 18 double. The diverticulum is thick, sessile, slightly

@ elongated with bluntly rounded end or nearly

Fic. 26.—Eutyphoeus Spheroidal, or with a narrow, non-iridescent, short,
montanus, sp. nov. stalk-like portion.

a-b. Tips of two penial  Qver each genital marking there is visible in the
setae X ca. 110.  o5elom a slight bulge of the body wall, but no

glandular material projects into the coelom through the longitudinal

muscles.

Remarks.—Two specimens differ from the worms described above as
follows :—Genital markings across 21/22, male funnels in x but no testes
in x and no seminal vesicles in ix. The seminal vesicles of these worms
extend into xvii. The dorsal blood vessel is continued into iii with
ventrally directed commissures in v. At the vestibular pores are eroded
vestiges of tumescences, one at the anterior margin of the pore, the other
it the posterior margin, the tumescence at the posterior margin similar
to the penial body of E. peguanus. The worms may perhaps be abnormal
specimens in which the testes of x and the seminal vesicles of ix have
failed to develop.

The genital markings, except for their intersegmental location, do not
appear to be different from those of E. peguanus.

Eutyphoeus peguanus Gates,
1925. Eutyphoeus peguanus, Gates, Ann. Mag. Nat. Hist. (9) XV, p. 323.

Kamaungthwe River, August, W. D. Sutton, 2 aclitellate and 10 clitellate
specimens.

Pegu Yomas, August, G. R. Anderson, 128 aclitellate and 186 clitellate
specimens.

Blachi, September, G. E. Blackwell, 2 clitellate specimens.

Ywadaw, September, K. John, 21 clitellate specimens.

Pyigyaung, September, K. John, 10 clitellate specimens.
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Toungoo, September, K. John, 41 clitellate specimens.

Thonze, September, K. John, 15 aclitellate and 11 clitellate specimens.
Myaungmya, October, William Law, 1 clitellate specimen.

Ye, Ootober, K. John, 13 clitellate speumens

Thaton, October, K. John, 11 clitellate specimens.

Kamaungthwe River, October, W. D. Sutton, 7 clitellate specimens.

External characteristics—The spermathecal pores are wide, transverse
slits with their centres in b, mid be, lateral to mid be or very rarely in c.

Each specimen has a pair of female pores,

The vestibular aperture may be at the ventral end of a short, mound-
like protuberance. The protuberance may be a part of a genital markmg
or the marking may he lacking. If there is no protuberance the vesti-
bular pore is on a genital marking. The markings are paired, elongately
oval, transversely oval, or almost round, definitely marked off by a slight
furrow or not so marked, usually extending the whole length of xvii
and from @ or slightly median to a to ¢, d or lateral to d. The vestibular
pore may be at the centre of the median half of the marking or at the
centre of the posterior half. When the paired markings are lacking there
may be a midventral marking on xvii between the two mound-like
elevations.

In addition to the markings on xvii there may be a pair of markings
on any of the clitellar segments or any of segments xviii-xxii. A small
number of specimens have an extra pair of markings or an extra asym-
metrical marking, but the markings are always segmental, usually
extending the whole length of the segment, from a, median to @ or lateral
to @ to mid be, ¢, or d, or rarely slightly lateral to d. Fifty-two specimens
have only the markings on xvii ; 248 specimens have a pair of markings
on xix ; 6 specimens have paired markings on xix and on xx ; 58 specimens
have a pair of markings on xx; 44 specimens have paired markings on
xvi and xx ; many of the other specimens have an asymmetrical marking
in addition to a pair of markings on xvi, xv, or xviii-xxi. Only one of the
specimens collected in the last two years has markings cn xxii.

Internal anatomy.—(Opened 175 specimens; the numbers in paren-
theses denote the number of specimens in which a particular charac-
teristic was noted)

One specimen has a pair of intestinal caeca in xxix on the anterior
face of 28/29 ; one specimen has no lateral intestinal caeca ; two speci-
mens have a dorsally directed, pointed caecum in xxviii on each side ;
one specimen has a pair of bilobed caeca in xxviii ; 61 specimens have a
pair of small, pointed, ventrally directed caeca in xxvm the remainder
have a pair of small, flattened, flap-like or ear-like caeca on the anterior
face of 28/29, laterally directed or anteriorly directed but not pointed.
The ventral caeca are in segments xxxii-Ixx as shown below.

Segments, Specimens.
xxxii-1x . . . . . 1
xxxiii-Ix . . . . « 1
xxxiv-lvii . . . . . . 1
xxxiv-lix . . . . . . 1
xxxiv-lx . . e . . . 4
xxxiv-lxiv . . . . . . . . . 1
xxxivelyviii . . . . . R . 1
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Segments. Specimens,
xxxv-1x . . . . . 3 1
XXv-Ixi . N . . . . s 1
xxxv-Ixii . . . . . . . . . 1
xxxv-Ixiii . . . . . 3
xxxv-Ixiv . . . . . 3
XxXXv-1xvi . . . . . . . . 2
XxXxv-Ixviii . . . . . . . . o 1
XXXvi-Ix o . . . . . 1
xxxvi-Ixiii . . . . . . . N 2
xxxvi-lxvi . . . . . . . o 1
Xxxvi-1xviii . . . . 1
xxxvii-lxviii . . . 1
xxxvii-lxx . 1

The dorsal blood vessel ends with the hearts of vii in 2 specimens ;
is continued into the pharyngeal region in 4 specimens in two of which
there are paired commissures from “the dorsal blood vessel in v ; ends
with the hearts of vi in 127 specimens ; is continued anterior to the hearts
of vi but not anterior to 5/6 in the rema.inder.

There is a pair of male funnels in x in each specimen (100). The
vasa deferentia of a side may come into contact at some point from xii
posteriorly or not until xvii, or may be widely separated in xvii; they
may be united after coming into contact or may continue side by side
but not unite until in xvii. The bulbus ejaculatorius is coelomic, very
well developed in some of the Pegu Yoma specimens and spindle-shaped.
The testis sac is eylindrical, the testicular material surrounding the hearts
of xi and the dorsal blood vessel. The prostatic ducts are 54-10 mm.
in length.

Each spermatheca has a median and a lateral diverticulum (175).
One spermatheca has in addition a small diverticulum on the median
face of the duct. The spermathecal duct is wide, softish, only slightly
coelomic and apparently not narrowed in the parietes. The duct cannot
be pulled out from the parietes as in some other species at least not before
the longitudinal musculature is removed. The granular material within
the spermathecal ampulla often contains soil particles.

Remarks.—Specimens of E. pequanus as small as 80 X3 mm. can be
definitely identified when collected in Rangoon whece all other species of
Eutyphoeus are pigmented. On the smallest specimens both setae @ and
b are present on xvii on each side, b about in line b but a lateral toline a
and very close to b. These setae are not as protuberant on xvii as on
other segments, the tips just barely visible. On slightly larger specimens
there is a transverse slit about in b or very slightly lateral to or median
to b and just behind this slit there is another pore, also transversely
slit-like. The anterior slit is the rudiment of the vestibular invagination,
the posterior slit is probably the male pore. On slightly larger specimens
the epidermis immediately around the posterior slit is protuberant as a
tiny marginal ring on the posterior margin of the vestibular pore. On
slightly larger specimens the ring is visible only on the posterior wall of
the vestibulum. In fully mature and perfectly preserved specimens

82
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this ring is developed into a funnel-like structure with a narrow stalk ;
the stalk passing down into the vestibulum, a crescent-shaped slit at the
ventral end of the funnel. The funnel is probably in the nature of a
penis. It is small, soft, and very delicate and may protrude to the
exterior through the vestibular pore. When so protruded it is very
readily damaged. Very slight friction against anything firm seems to be
sufficient to erode the penis so that it is almost unrecognizable.

Specimens of E. peguanus have been grouped hitherto into seven
varieties according to the location of the genital markings or the presence
or absence of a mound-like vestibular protuberance. So many variations
in characteristics of the male areas on xvii and in the locations of the
genital markings have been found in the last two years that the previous
scheme of varietal classification has completely broken down. Merely
to list the various combinations of chracteristics observed would require
several pages.

Eutyphoeus planatus Gates.
1929. Eutyphoeus planatus, Gates, Proc. U. §. Nat. Mus. LXXV (10), p. 35,

Thayetmyo, Septemkter, K. John, 36 clitellate specimens.

External characteristics.—Length to 224 mm. Greatest diameter
to 8 mm. The worms, when first brought to the laboratory, had a
distinct greenish tinge ventrally and ventrolaterally where the brown
pigment is lacking.

. On each of these worms there is ventrally and ventrolaterally a
midsegmental, transverse row of minute, dark spots, in line with the setae,
readily recognizable on the anterior segments, sometimes visible but less
readily posterior to the clitellum.

The first dorsal pore is in 11/12 (25).

The spermathecal apertures are transverse slits in 7/8, the centre of
the slit in b, or slightly lateral to b, or (very rarely) slightly median to .

There is a single female pore in each worm.

The vestibular aperture is large, the anterior half of the aperture
wider (transversely) than the posterior half as previously figured. The
parietes around the aperture is hard and forms a firm, circumferential
lip which is not definitely marked off. On the roof of the vestibulum
there is visible on each side just lateral to the midventral line an elongate,
tumescent and ridged area or there may be two areas. The penes are
short, relatively thick, whitish, truncated cones in the deepened portions
of the vestibulum and not visible usually from the exterior until after
the lateral portion of the lip of the Vestibular aperture has been pushed
or cut away.

Thirty-two specimens have a single, transversely oval, genital marking
in the region of 13/14 as on the type specimen. One specimen has a
marking on 12/13 instead of on 13/14, another has a transversely
shortened marking on the right side only in the region of 12/13, a third
has no genital marking, a fourth has two distinct markings, one in the
region of 13/14, the other in the region of 14/15.

Internal anatomy.—(Opened 25 specimens),
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The ventral intestinal caeca are in segments xxxiii-xxxix as shown
below.

Segments. Specimens.
Xxxiii-xxxix . [ . [ [ ] . 1
XXXiv-XxxXxVii . . . . . 2
XXXiv-XXXViii . . . . . 7
XXXiv-XXXix . . . . 7

The dorsal blood vessel ends with the hearts of vii in 14 specimens.
In 10 specimens the dorsal blood vessel is continued a short distance
beyond the hearts of vii, ending as a sharply conical tag. In one speci-
men there is a thread-like continuation from the cone anteriorly on to
the gizzard.

The testis sac is median, the hearts of xi bound down to the
oesophagus. The prostatic duct which may reach a length of 10 mm.
appears to be muscular throughout and is only slightly thicker ectally
than entally. The bulbus ejaculatorius is small, soft, buried in the
parietes. _

The functional penial setae of one side of each worm were examined ;
all have the characteristic, flattened and widened tip.

The spermathecal ampulla is large and dumb-bell-shaped as a rule.
The duct is short but stout and muscular and can be easily pulled out
from the parietes. Each spermatheca has one median and one lateral
diverticulum. In ene worm the lateral diverticulum of the right side is
in two independent portions. The diverticula are short and stumpy
and ovoid, bilobed, trilobed or rarely with four or five seminal chambers.

Into the coelom of segment xvii there projects a conspicuous elevation
of the parietes, wider transversely than long. Under the nerve cord
the dorsal wall of this projection is thinned and depressed so that, after
removal of the nerve cord there appear to be two longitudinally ovoid
bodies. Into the centre of each half of the elevation pass the prostatic
duct and the bundle of penial setae.

The parietes is only slightly protuberant into the coelom over the
anterior genital marking, the longitudinal muscular layer uninterrupted.

The ovaries are flattened, opaque, oval discs, either in septum 12/13
or covered over by tissue. A peripheral layer of tough tissue must be
dissected off from the disc before the ova can be seen.

Remarks.—There are protozoan parasites in the region of segment iii
in each specimen, in pairs, trios, quartettes, or sometimes singly. Each
parasite is elongate and has at one end a mass of sucker-like or finger-like
projections. In a few worms isolated individuals are present in the
coelom posterior to segment iii. In five worms there are considerable
numbers of ovoid, opaque cysts free in the coelom behind segment xvii.
There are protozoan parasites and nematodes in the testis sac of each of
the worms.

The protozoa in segment iii are somewhat like 4. singularis, but are
not branched.

Eutyphoeus pusillulus Gates.
1931. Eutyphoeus pusillulus, Gates, Rec. Ind. Mus. XXXIII, p. 428.
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E. pusillulus was erected for a single specimen. The following
notes may be added to the original account.

The appearance of the posterior end indicates that a portion of the
tail had been lost prior to the time of collection.

There is a very small, transverse area of especial smoothness on the
anteriormost margin of viii on each side just posterior to each sper-
mathecal pore.

The male pore areas in ab are very small, very slightly depressed,
whitish and oval, each area slightly diagonal to the midventral line.
Each area bears a minute pit through which on one side penial setae
protrude. Just median to the peni-setal pore of the other. side there
appears to be a minute aperture which may be the male pore.

No vascular commissures were found in v though the dorsal blood
vessel extends into the pharyngeal region.

Only one ventral intestinal caecum was found, in segment xxix.

The single spermathecal diverticulum is lateral.

Remarks.—The status of E. pusillulus is not clear. The single indi-
vidual may represent an abnormal specimen of a holandric species, but
no holandric species have been found in or near the region from which
this worm was collected. The species is perhaps nearest to E. falcifer.

From the latter it differs in a number of characters, most important of
which seems to be the condition of the anterior male genitalia. In
E. pusillulus there are seminal vesicles in ix and male funnels and (pre-
sumably) testes in x but no male funnels or testes in xi or seminal vesicles
in xii. E, falcifer, on the other hand has male funnels ir x and xi and
seminal vesicles in xii but no vesicles in ix. Now E. manipurensts, which
is a metandric species but with male funnels in x as in K. falcifer, may
occasionally have small seminal vesicles in ix. If similar variations occur
in E. falcifer it may be possible to regard K. pusillulus as a specimen of
E. falcifer in which the posterior male funnels and seminal vesicles have
failed to develop, perhaps as a result of some parasitic infestation. Other
differences between E. falcifer and E. pusillulus appear to be of minor or
possibly of no importance. Seta d is dorsal in the posteriormost segments
of E. falcifer, not dorsal apparently in E. pusillulus, but the posterior end
of the type of the latter is probably lacking. The ventral intestinal
caeca of E. falcifer are in xxviii and xxix, in E. pusillulus one only, in
xxix. The absence of a caecum in xxviii may be merely an individual
variation as the number of caeca varies in other species also.

Eutyphoeus quinquepertitus Gates.
1930. Kutyphoeus quinquepertitus, Gates, Rec. Ind. Mus. XXX1I, p. 343.

The vestibula are narrow, transversely slit-like. The vestibulum of
one side of the cotype specimen was slit open. Into this vestibulum
from the highest point which is laterally, there projects from the roof a
tubular body with a slit at the ventral end and two marginal lips. The
penis was removed and teased apart but no penial setae were found.
There is a slight protuberance into the coelom over the vestibular region,
it is a sort of flattened vestibular bulb almost oval in outline. The
posterolateral portion of this bulb just dorsal to the penis is slightly
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more protuberant than the remainder. The prostatic duct passes into
the lateral face of the bulb, while the elongate bulbus ejaculatorius
enters its posterior face,

The dorsal blood vessel ends with or just in front of the hearts of vii.

The ventral intestinal caeca of the cotype specimen are in segments
xxxiv-liv,

The testis sac is ventral to the gut but transparent connective tissue
binds the hearts of xi to the oesophagus.

Eutyphoeus rarus Gates.

1925. Eutyphoeus rarus, Gates, Ann. Mag. Nat. Hist. (9) XVI, p- 59.
Kyangin, August, K. Johr, 37 specimens.
Sandoway, September, F. R. Bruce, 16 specimens.
Myagyaung, September, K. John, 2 specimens.
Prome, September, K. John, 33 specimens.
Kochi, September, K. John, 4 specimens.
Bassein, September, K. John, 85 specimens.
Bassein, October, K. John, 9 specimens.

External characteristics.—The first dorsal pore is in 10/11 on 2 speci-
mens ; in 11/12 on 117 specimens ; in 11/12 but with a pore-like marking
in 10/11 on 19 specimens ; in 12/13 on 1 specimen ; undetermined on other
specimens,

The spermathecal pores are in bc (186).

There is a single female pore on the left side only (186).

The male markings of xvii may be described as well-like vestibula,
one on each side of xvii, with a more or less definitely indicated rim or
lip about the vestibular pore, usually the latter delimited by a §light
circumferential groove. At the bottom of the vestibulum (when viewed
inverted) is a small, transversely oval papilla with two setal pits. Around
this papilla is a slight, annular or short tubular body, the penis. Frqm
the ventral end of the penis there projects an anterior lip and a posterior
lip. The anterior lip may be smooth or minutely lobed but is never
very conspicuously lobed while the posterior lip has two, elongate, more
or less pointed lobes that often protrude to the exterior through the
vestibular pore. No specimenhas been found with a vestibulum everted
and penis fully exposed to the exterior ; to determine the characteristics
of the penis the vestibulum was opened.

Four specimens from Sandoway have no genital markings aside from
the ‘‘ crescents at the margins of the vestibular apertuces. There are
intraclitellar markings, paired or unpaired, presetal or postsetal
““medians ”’ on 180 specimens, of which 60 specimens from Bassein and
Kochi have no other markings. There are preclitellar lateral and median
markings on 20 specimens. The postclitellar, paired lateral markings
are on 18/19 (18 specimens), 19/20 (18), 20/21 (2), 21/22 (4). On segment
xviil in aa on 3b specimens there is a pair of postsetal markings.

Internal anatomy.—(Opened 86 specimens). . .

The paired intestinal caeca are in xxviii, ventrally directed (84 speci-
mens) or dorsally directed and small (1), or mere flattened, ear-like
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flaps (1). The caeca are attached to the gut at or near 28/29. The
ventral caeca are in xxxii-lvi as shown below.
Segments. Specimens.
xxxii-xlix
xxXii-1 . . . . . . . . .
xxxii-li
xxxiii-xlviii
xxxiii-xlix . . . . . . . .
XxXiii-1
xxxiii-li

.....

o N P W W e

xxxiii- lv1 . . . . .

The dorsal blood vessel ends with the hearts of vil (86)

The testis sac is ventral to the oesophagus (86). No male funnels
were found in x in 84 specimens. One specimen has a large paic of male
funnels in x ; one specimen has a single large male funnel on the left side.
The stalks of these funnels cannot be traced to the vas deferens. The
prostates extend through xvii-xx or xxi. The prostatic duct is 8-13 mm.
long (Sandoway specimens 15-21). The bulbus ejaculatorius is small but
coelomic. The penial setae may reach a length of just over 4 mm.
(5-6 mm. in Sandoway specimens). The terminal spine of one seta is
bifid.

Bach spermatheca has a lateral and a median diverticulum (86).
The spermathecal duct is thick, but shorter and slendecer than in E.
longiseta, constricted in the outer layers of the parietes from which it
can be easily pulled out.

Remarks.—Aclitellate specimens as small as 85X 3-33 mm. can be
identified by rudiments of the post-clitellar genital markings. On such
small specimens the vestibula are not formed and on xvii there is visible
on each side only a small transverse slit in 5. Through the slit, even at
this stage, there project penial setae.

One worm, when killed, was regenerating, segment i and the prosto-
mium. No instances of anterior regeneration have been found in the
genus Eutyphoeus hitherto.

In a preceding paper, worms belonging to E. rarus were classified into
4 varieties according to the presence or absence of certain genital
markings. So much variation in the number and location of the genital
markings has been found in recent specimens that the previous scheme of
classification has broken down. The four varieties are therefore no
longer retained. It should be noted however that worms with the
preclitellar genital markings have been found only in a region from
Prome, Kyangin, and Bassein westwards to Sandoway.

E. rarus is differentiated from E. longiseta by the definite vestibula on.
xvil, characters of the penes and of the postclitellar genital markings.

Eutyphoeus sejunctus Gates.
1930. Eutyphoeus sejuncius, Gates, Rec. I'nd. Mus. XXXITI, p. 349, fig. 25.

Leiktho Circle, September, G. E. Blackwell, 8 specimens.

Eaxternal characteristics.—On the tail portion of each worm seta d i is
dorsal as in the original specimens,
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The first dorsal pore is in 11/12 on 7 specimens ; in 11/12 but with a
pore-like marking in 10/11 on 1 specimen.

The spermathecal pores are in b (8).

There is a pair of female pores on each specimen, each pore just in
front of a.

There are slight traces of crescent-like markings around the vestibular
apertures on each specimen.

Internal anatomy.—The lateral intestinal caeca are finger-shaped,
ventrally directed, in xxvi but attached to the intestine near or close to
26/27 so that the lumen of the caecum appears to be an extension of the
intestinal lumen of segment xxvii. The ventral caeca are in xxxii-
xliil :—xxxii-xl (2), xxxii-xlii (1), xxxii-xlii (1).

The dorsal blood vessel is continued to the pharyngeal region but
anterior to 5/6 is slender. There is a pair of commissural vessels to the
dorsal blood vessel just anterior to 5/6 but these have not been traced
to the ventral blood vessel. There are paired hearts belonging to vi,
vil and viii in each specimen.

The testis sac is median but with a lateral or dorsal extension of the
sac at each side of the oesophagus. The hearts of x1 do not pass into the
dorsal extensions of the testis sac but are median to the extensions.
The prostates extend through xvii-xix or xx. The prostatic duct is
4-5 mm, in length. The bulbus ejaculatorius is small but coelomic though
covered over with transparent connective tissue. The penial setae are
bow-, crescent or U-shaped and are located on the lateral face of the
“column.” The tips of all functional penial setae are cracked, broken
or softened. The tips of the reserve setae narrow gradually to a point
without a terminal spine. The ornamentation is of closely crowded rows
of fine teeth or spines.

The spermathecal duct is short but stout, whitish but strong, easily
pulled out from the parietes within the outer layers of which it is con-
stricted. The spermathecal diverticula are short, rounded bulbs or
elongated and straight or bent. Kach spermatheca has one lateral and
one median diverticulum.

A rounded, glandular (?) mass projects into the coelom over each
genital marking.

Eutyphoeus spinulosus Gates.
1926. Butypkocus spinulosus, Gates, Rec. Ind. Mus. XXVIII, p. 164, figs, 5-6.

Bassein, September, K. John, 14 specimens.
Coomzamu, September, K. John, 1 specimen.
Basseir, OQctober, K. John, 31 speclmens
Kokya, October, K. John, 4 specimens.

One specimen from Coomzamu has two genital markings as on the
Pegu specimen of E. foveatus (vide account hereinbefore of genital
markmgs in E. foveatus). Other specimens either have no genital mark-
ings or a single marking as in foveatus.

Thirty-five specimens were dissected. The ventral intestinal caeca
are in xxxiv-lxv ;—xxxiv-lxv (1), xxv-Ix (2), xxxvi-Ix (1), xxxvi-Ixi (1).

The dorsal blood vessel ends with the hearts of vii.

The prostatic duct is 14-20 mm. long, the ental half weak and flabby,
the ectal half firmer and gradually thickened passing ectally, The bulbus
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ejaculatorius of every specimen is shorter, narrower and softer than in
E. foveatus.

None of the penial setae, functional or reserve, of the 35 specimens
have the spiral bending characteristic of Z. foveatus. The tip of a penial
seta may have “ wings’ as previously described or may be merely
widened. The widening is so pronounced that it can be recognized with
the 55 mm. objective of the binocular. The rows of spines or teeth may
be continuous or frequently interrupted; the ornamentation may be
reduced to a few short and scattered rows or to a few isolated teeth.

Of the 70 spermathecae each one has only one diverticulum, on the
lateral face of the spermathecal duct. The duct is slightly longer and
stouter than in E. foveatus.

A specimen from Bassein has on xvi on the left side of the segment,
a half portion of an extra vestibulum containing a penis and continuous
with the vestibulum of xvii. The vestibular pore is twice as long antero-
posteriorly on the left side as on the right side. There is an extra pro-
state and bundle of penial setae in xvi on the left side and a bulbus
ejaculatorius. There is no bulbus ejaculatorius in xvii on the left side.

E. spinulosus seems to mature much later than E. foveatus. The
laboratory collector went to Bassein in September 1931 especially to
get mature specimens of this form but did not find % single one. He
returned to Bassein again in October 1932 and succeeded in finding only
a few, fully clitellate specimens.

E. spinulosus is retained for the present as a distinct species. No
variation has been found in the number of spermathecal diverticula
either in E. foveatus or E. spinulosus. The penial setae of the two forms
are characteristic and without intergradations or variation. The genital
markings of the two forms are not however specifically characteristic
as was previously thought. Aclitellate specimens of spinulosus without
genital markings or vestibulum can be definitely identified.

Eutyphoeus strigosus, Sp. nov.

Shoko, September, G. E. Blackwell, 17 clitellate and 3 aclitellate specimens.
Blachi, Septembher, G. E. Blackwell, 4 clitellate specimens.
Ko Haw Der, September, G. E. Blackwell, 2 spccimens.

Description of the type-specvmen.

Eaxternal characteristics—Length 139 mm. Greatest diameter (in
clitellar region) 5 mm. Number of segments, ca. 189. Unpigmented ;
clitellum, reddish.

The setae begin on ii and are paired, on xx ab<<cd <<bc<<aa, dd is
greater than one half of the circumference. On the posteriormost
segments seta d 1s about mid-lateral in position or perhaps a very
slight trifle dorsal to the mid-lateral line.

The first dorsal pore is in 11/12.

The protuberant clitellum is annular and extends dorsally across
the posterior third of xiii and about to 17/18 and ventrally from 13/14
to 16/17 ; ventral setae present, positions of the dorsal pores indicated ;
intersegmental furrows lacking.

The spermathecal pores are in 7/8 about in c.
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There is a pair of female pores, each pore being just anterior to a.

There are small male vestibula on xvii. The vestibular aperture is
rounded and about in b, the vestibular pore practically filled by the
slightly protuberant penis. The region around the vestibular pores and
between the two vestibular pores midventrally is whitish and wrinkled.

The single genital marking is in aa, reaching laterally on each side so
as to include @ within its border and extending slightly on to the anterior
half of xii and just across 12/13 on to the anteriormost margin of xiii,
The posterior half of xii is much longer than the anterior half.

Internal anatomy.—The gizzard is curiously deformed. It is
elongate and extends through vi and vii nearly to 8/9. The anterior end
is bluntly rounded, the oesophagus opening into the gizzard on the dorsal
surface. The posterior end of the gizzard is squarish, from each dorsal
corner of the gizzard there passes posteriorly a strong cord of tissue, the
oesophagus passing out from the gizzard on the middle of the ventral
surface. The lateral intestinal caeca are finger-shaped, ventrally
directed, in xxvii.

There is a pair of hearts belonging to vi anterior to which the dorsal
blood vessel is continued to the pharyngeal bulb. There are readily
visible commissures in v passing ventrally from the dorsal trunk.

The testis sac is median but with a dorsal outpocketing at each side
of the oesophagus into which the heart of xi does not pass. The seminal
vesicles push 12/13 and 13/14 back into contact with 14/15. The
prostates extend through xvii-xx. The vas deferensis readily visible
throughout most of its course. The small bulbus ejaculatorius is covered
over with transparent connective tissue but is readily visible. The
peni-setal bundle projects through xvii-xix.

There is glandular naterial projecting very slightly inte the coelom
over the single genital marking.

Remarks.—The spermathecal pores are in ¢ or just median to c.

The first dorsal pore is in 11/12 on 1 specimen ; in 11/12 but with a
pore-like marking in 10/11 on 25 specimens.

The clitellum which is reddish extends from xiii, just behind the setae,
to 17/18 or from 13/14 to mid xvii or to 17/18.

Seta d is about mid-lateral on the posteriormost segments, never dorsal
as in sejunctus.

There are two female pores on each specimen.

Posteriorly the clitellum is interrupted midventrally by a whitish
area which extends to b or slightly lateral to b. About in line with b is
the rounded vestibular pore. The vestibulum is small, practically
filled by the penis, which is cone-like to columnar, but usually with the
base slightly thicker than the tip. At the bottcm of the penis (inter-
nally) is a transversely oval papilla bearing two setal pits.

Each specimen, except three, has a single median, preclitellar, post-
setal genital marking. The marking is transversely elongated with
bluntly rounded ends, on the posterior half of segment xii which is 2-4
times the length of the anterior half of the segment. The genital marking
may impinge slightly on to the anterior half of the segment (in which
case seta @ of each side is included in the margin of the marking) and
may also extend slightly on to xiii. The marking is usually confined to
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aa but may extend laterally into ab on each side. One specimen from
Blachi and two from Ko Haw Der have no genital markings.

The gizzard is deformed as in the type in each of the 21 dissected
specimens. The lateral intestinal caeca are finger-shaped, ventrally
directed, in xxvii (20). The caeca are attached to the intestine just in
front of 27/28 so that the lumen of the intestine of xxviii communicates
with the caecal cavity, the septum 27/28 attached to the posterior face of
the caecum. In one worm one caecum is in xxviii instead of xxvii but is
attached to 27/28. The ventral caeca are in xxxiii-xlvi :—xxxiii-xlv (2),
xxxiv-xliv (1), xxxiv-xlv (4), xxxiv-xlvi (4).

The dorsal blood vessel passes anteriorly through 5/6 to the pharyn-
geal bulb in every specimen. There are paired but narrow commissures
in v in each specimen, the commissures traced to the ventral trunk in one
specimen.

The prostates are in xvii-xxi, The prostatic ducts are 4-6 mm. in
length, There is a small but coelomic bulbus ejaculatorius which is well
developed relative to the size of the worm. The penial setae are like
those of E. sejunctus except that the crescent or bow-shape is more widely
open.

Each spermatheca has two diverticula, one median and one lateral.
The diverticula are bent, almost at a right angle, the ectal portion cf the
diverticulum perpendicular to the duct and parallel to the ventral parietes,
the ental portion of the diverticulum directed anteriorly or posteriorly.
The duct is stout and whitish, easily removed from the parietes in tlie
outer layers of which it is constricted,

Remarks.—E. strigosus is distinguished from E. sejunctus by the
lateral position of seta d on the posteriormost tail segments, by the single
median genital marking and its location, and by the location of the lateral
intestinal caeca in xxvi.

Eutyphoeus sp.
Tiddim, Chin Hills, September, J. H. Cope, 1 clitellate specimen.

Eaxternal characteristics.—Length 128 mm. Maximum diameter
4 mm. TUnpigmented.

The setae begin on segment ii. On xx the setal formula is ab<<cd<<bc<<
aa. On the posteriormost segments interval cd is widened so that d is
dorsal to the mid-lateral line.

The first dorsal pore appears to be in 10/11.

The clitellum is annular and extends from anterior to the setae of xiii
to slightly posterior to 16/17 ; intersegmental furrows and dorsal pores
lacking, setae present.

The spermathecal pores are transverse slits in 7/8 in ab.

There are two female pores.

There are paired male areas on xvii, each area dark greyish, oval
but placed slightly diagonally so that the anterior end is slightly nearer
the midventral line than the posterior end, slightly depressed. There is
a slight suggestion of a ridge around the posterolateral portion of the
marking. On the anteromedian portion of the marking there is a slight
elevation on which is seated a tubular, softish body. At the ventral
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end of this body there is a slit through which the penial setae protrude.
The posterior margin of the slit is especially protuberant as a sort of
tag-like body which is somewhat eroded. There are no other genital
markings.

Internal anatomy.—The ventral intestinal caeca are fairly large and
in segments xxxiii-Ix.

The dorsal blood vessel is continued into segment iii. There is a
pair of fairly large commissures in v and also commissures belonging to
vi-vili,

The seminal vesicles of ix are small and flattened against the anterior
face of 9/10. There is a pair of male funnels in x but no testes or testicular
material was observed. The testis sac (segment xi) is annular. The
seminal vesicles of xii push 12/13 back into contact with 13/14. The
prostates extend through segments xvii-xx. The
prostatic duct is about 5 mm. long. There is a
glight coelomic bulbus ejaculatorius.

Two functional penial setae and one reserve
seta were removed from one side. The functional
setae are 1°6-1-8 mm. in-length, about 45-50 micra
thick in the widest region ; the main portion of the
shaft is nearly straight, the tip bent over to one
side as shown in the figure and ornamented with
numerous, short, transverse rows of teeth. The tip
of the reserve seta is swollen and softened.

‘The body wall in the region of the genital
marking is thickened and slightly protuberant into
the coelom as a flattened disc.

Remarks.—As only one specimen is available
for study a specific determination in this case is a
matter of some difficulty. The worm does not
appear to belong to any of the Burmese or Indian
species known at present but may be an abnormal
F1a. 26.— Eutyphoeus sp. individual of some species that normally has genital
Tip of penial seta X ca. markings or of a species that normally has no semi-

110. nal vesicles in ix.

S

Family LUMBRICIDAE.
Sub-family GLOSSOSCOLECINAE.
Genus Pontoscolex Schmarda.

Pontoscolex corethrurus (Fr. Miill.).

Tharrawaddy, August, K. John, 5 clitellate specimens.

Mt. Harriet, Andaman Islands, August, C. Amirthalingam, 5 clitellate specimens.
Chaukan, August, K. John, 1 clitellate specimen.

Thanatpin, August, K. John, 1 clitellate specimen.

Kamaungthwe River. August, W. D. Sutton, 196 specimens.

Coomzamu, September, K. John, 4 clitellate specimens,

Thanchitaw, September, K. John, 5 clitellate specimens.

Pyapon, September, K. John, 13 clitellate specimens,

Bassein, September, K. John, 18 clitellate specimens,
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Tantabin, September, K. John, 1 clitellate specimen.

Toungoo, September, K. John, 4 clitellate specimens.

Leiktho Circle, September, G. E. Blackwell, 86 specimens.

Mt. Harriet, Andaman Islands, September, C. Amirthalingam, 5 clitellate speci-
mens.

Letpadan, September, K. John, 1 clitellate specimen.

Akyab, September, Bruce Taw, 50 specimens.

Kalaw, September, Saya Ah Sou, 2 clitellate specimens.

Taungyi, September, Saya Ba Te, 2 clitellate specimens,

Northern Mergui District, September, W. D. Sutton, 130 specimens.

Myittha, September, W. D. Sutton, 136 specimens.

Minnie Bay, Andaman Islands, September, C. Amirthalingam, 37 clitellate speci-
mens.

Myaungmya, October, William Law, 96 specimens.

Kawkareik, October, K. John, 16 specimens.

Ye, Ootober, K. John, 31 specimens.

Thaton, October, K. John, 31 specimens.

Northern Tavoy Distriot, October, W. D. Sutton, 165 specimens.

Viotoria Point, October, Saw Nelson, 2,292 specimens.

Bassein, October, K. John, 3 clitellate specimens.

Kamaungthwe River, October, W. D. Sutton, 93 specimens.

Kyaukpyu, January, Saya Ah Sou, 20 aclitellate and 146 clitellate specimens,

M¢t. Harriet, Andaman Tslands, February, C. Amirthalingam, 5 clitellate specimens.

Toungoo, Myingyan District, September, K. John, 3 aclitellate and 2 clitellate
specimens.

Kyaukpadaung, September, K. John, 6 clitellate specimens.

Mt. Popa, September, K. John, 2 clitellate specimens.

Thazi, September, K. John, 3 clitellate specimens.

Maymyo, August, K. John, 2 aclitellate specimens.

Sungei Buloh, Selangor, Malay Peninsula, December, A. S. Corbet, several specis
mens.

‘ Primary jungle soil,” Sungei Buloh, Selangor, April, A. 8. Corbet, several speci-
mens,

‘¢ Agricultural clay soil, cultivated about five years,” Tanah Rata, Cameron’s
Highlands, Malay Peninsula, April, K. B. Williamson, 72 specimens.

According to Mr. Williamson, cocoons were numerous in the soil in.
which the worms were found. As only one species of earthworm was
associated with the cocoons the latter were, presumably, deposited by the
former. Winter formation of cocoons by this species has previously
been recorded (Gates, 1930, p. 352).

Four of the Tanah Rata specimens have a peculiarity not hitherto
noticed in this species. In each of these worms there is on the left side
of segment xviii in the region of ab a pair of whitened, tumescent areas;
each area having a very evident, deep, slit-like aperture. Setae a and b
of the left side of xviii are not visible. The whitish areas have an appear-
ance like that of genital markings. Protruding conspicuously into the
coelom of xviil above these areas is a pair of hypertrophied setal follicles,
each follicle containing a single giant seta, The measurements of four of
these setae are as indicated below :—

1. Length 1-09 mm., diameter through nodule near the base or ental
end, 60 micra.

2. Length 1-05 mm., diameter through base which lacks the nodule,
60 micra.

3. Length 1:28 mm., diameter through base which lacks the nodule,
90 micra.

4. Length 1-16 mm., diameter through nodule near base, 115 micra.
The tip, ectal end, is lacking, probably broken off in course of
dissection, ' ‘
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Seta 1 is J-shaped, with a slight curve at the base. The other three setae
are practically straight. At least one half of the length of the shaft is
sculptured, the sculpturings on all sides of the shaft, the appearance of
the sculpturings as if pieces had been gouged out in such a way as to form
pockets, the wall of the pocket extremely thin near the mouth.

F1a. 27.—Pontoscolex corethrurus (Fr. Miill.).

a. Giant seta from segment xviii x ca. 50,
b. Tip of a giant seta X ca. 205.

a.

)

b.

Five Burmese specimens have one or two pairs of similar giant setae
on xviii, two specimens with a pair on the right side, two with a pair on
the left side, one with two pairs.

The giant setae are merely hypertrophied clitellar setae, for setae a
and b of segments xvii-xix at least are similar to the giant setae in shape
and sculpturing but are smaller.

The spermathecae lack diverticula. The spermathecal ampullae are
flattened oval discs. The length of the spermathecal duct varies con-
siderably as shown below by measurements of the coelomic portion of the
ducts of the left side of two specimens.

Segment. Length of spermathecal duct.
vii . . c¢a.1lmm, ca. 1} mm.
viii . . ca.l} mm, ca. 4 mm,
ix . . ca. b5 mm, ca. b mm.

Subfamily MICROCHAETINAE.
Genus Glyphidrilus Horst.

Glyphidrilus papillatus (Rosa).

“In clay and mud under water in paddy fields >’ Bana, June, H. Young, 6 speci-
« Dr;:egnrsa:ssy mound > Mong Mong Valley, August, H. Young, 8 specimens.
Tharrawaddy, August, K. John, 20 specimens.

Bassein, September, K. John, 2 specimens.

The wings of the Bassein worms extend across segments xviii-xxiv,
of the Tharrawaddy worms across xviii-xxv, of the Mong Mong worms
across xxi-xxviii, of the Bana worms across some of segments xxi-xxx as
follows :—xxili-xxx (1), xxii-xxix @), xxi-xxix (2), xxi-anterior portion
of xxix (1), posterior portlon of xxi-anterior portion of xxix (1).

The Young specimens have paired, lateral genital markings only,
on segments xiii-xxvi and xxix-xxx as follows ;—xiii-2 specimens, xiv-6,
xv-12, xvi-12, xvii-12, xviii-13, xix-13, xx-13, xxi-13, xxii-12, xxiii-7,
xxiv-b, xxv-1, xxvi-1, xxix-7, xxx-3.
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Glyphidrilus sp.

“In clay and mud under water of paddy fields ” Bana, June, H. Your g, 12 speci-
mens.

Thanchitaw, September, K. Jobn, 4 specimens.

Letpadan, September, K. John, 5 specimens. '

“ Mud in paddy fields ” Na Hang, Mang Lun State, October, H. Ycung, 14 speci-

mens.
Henzada, October, K. John, 1 specimren.
All these worms lack wings, genital markings and clitellar colouration.
As no other species of the genus has hitherto been found in Burma

these worms probably are G. papillatus.
Subfamily LUMBRICINAE,

Genus Bimastus Moore.

Bimastus parvus (Eisen).
Taungyi, August, H. B. Gates, 1 specimen.
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APPENDIX.

A list of localities from which worms were secured in 1931 was
included in the preceding paper (Gates 1932, p. 548). The list below
includes only those localities at which worms were collected in 1932,
Attention may be directed to the fact that Pyinmana, Pyigyaung and
Ywadaw, three localities mentioned in the preceding paper, are in
Yamethin District and not, as was stated, in Pyinmana District.

Tavoy District,

Kamaungthwe River. Collections were made from Kyaukmedaung north to and
along the Kamaungthwe chaung and its tributaries the Kameik chaung and
the Gaungse chaung: in the vicinity of Kameik, along the Ban chaung and
in the vicinity of Pyin Tha Daing and Kataungni. The area in which the
collections were made is nortteast of 1avoy towards the Siamése berder
The most western point reached by the collector was in jungles west of Kameik
and about 25 miles from Siam. '
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The Shan Plateau.

Kwachi, on the western border of Karenni.

Mawochi, on the Kemapyu River. Collections were made at Mawchi, along the
river to Kemapyu, at Kemapyu, and then northwards at Bawlake, Kyebogyi,
Po Saw and Kay Ba.

Loikaw, in Kantarawaddi State, the headyuarters of Karenni. Collections were
made at and in the vicinity of Loikaw, Ngedaung and Naungpale.

Mala, West of Loikaw. Collections were made at or near the villages of Mala,
Shimi Sawde, Waw Baw Blau.

Koopra, west of Mala. Collections made at Xoopra and Lerbako.

S’nite, in Mong Pai State, F. S. S.

Leiktho. Collections made along the road from S’nite to Yado and Leikiho
village.

Kalaw, 63 miles from Thazi.

Taungyi.

Maymyo.

Namkham, on the Chinese border about 132 miles from Lashio.

Mandalay District.

Mandalay.
Tonbo.
Kyauk-kyone.

Sagaing District.

Sagaing.
Kaungmudaw.

Meiktila District.

Mahlaing, 22 miles northwest of Meiktila.
Mondaing, 9 miles southeast of Meiktila.
Meiktila.

Thazi.

Myingyan District.
Mt. Popa.
Kyaukpadaung.
Chappea.

Toungoo.
Kyaung-gone.

Toungoo District—west.

Collections made at villages of Su Law and Pray Law in the hills of the Pegu
Yomas due west of Toungoo.

Tharrawaddy District.

Myagyaung.

Tharrawaddy.

Letpadan.

Thonze.

Pegu Yomahs. This designation is used to refer to a number of villages in the hills
east of the Rangoon-Prome railway line which were reached from I.etpadan
vid Nyaungbinzu (1,000’): Raytho (1,500’), Palete, Hsoywa, Kyawkwet,
Pankepin, Myanmalike, Thei Mai South (3,600’), Thei Mai North.

Myaungmya District.
Myaungmya.
Akyab District.

Akyab. Collections were made in the region between Akyab and Myinbya ‘ near
the Arakan Yomas.”
Padali, *“ 15 miles along the creeks north of Akyab.,”



606 Records of the Indian Museum. [ Vor. XXXV,

Kyaukpyu District.
Kyaukpyu.
Chin Hills District.
Falam, about 4,000".
Tiddim. Collections were made at and near Tiddim, in the region south of Tiddim
on both sides of the Manipur River, as well as to the north and northwest.
Haka. Collections were made at or near Haka and at or near Kanpetlet and along
the road from Haka to Kanpetlet.

Chin Hills District—South. Collections were made at various places south of
Kanpetlet to the borders of Minbu and Akyab Districts,

Bassein District.

Bassein.
Kokya.



