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REPORT UPON THE TUNICATA IN THE COLLECTION
OF THE INDIAN MUSEUM.

By Asajiro Ora, PhD)., Tokyo.
(Plates 1—V.)

The collection of Tunicata may, for the sake of convenience, be divided into three
groups: (1) simple Ascidians, (2) compound Ascidians, and (3) pelagic Tunicata
including the Ascidiae Salpacformes, the Thaliacea, and the Larvacea. The present
report contains a detailed account of the first and third groups; the compound Asci-
dians, of which there are only a few specimens, will be worked up along with those
from other sources and will be described and figured afterwards in-a separate
paper.

The collection generally was in a fairly good state of preservation, but some of
the specimens, especially the pelagic forms, were rather in a poor condition, making
in a few cases the identification extremely difficult. Among the simple Ascidians
I found two specimens of which the test alone was preserved, so that it was impos-
sible to determine with certainty to what form they belonged.

The group of simple Ascidians consists of seventeen species arranged in nine
and for one of these it was
found necessary to form a new genus. The other group—the pelagic Tunicata—
contains only one species of Pyrosoma and five species of Salpa, all of which are well
known cosmopolitan forms, and a specimen of a very large Appendicularian, appar-
ently belonging to the genus Megalocercus. The number of species recorded in this
paper is, accordingly, twenty-four in all.

This collection, though a small one, is especially interesting on account of its
containing five well-preserved specimens of an extremely aberrant simple Ascidian,
very probably belonging to the genus Hexacrobylus, Sluiter. As is well known, this
genus was formed by Sluiter for a curious deep-sea Ascidian dredged during the
Siboga Expedition, which in external appearance was so unlike ordinary Ascidians
that neither Weber nor Sluiter was able to guess its true nature until they cut open
the only specimen. The description published in the Reports of the Siboga Expedi-
tion, based upon the examination of the unique specimen, could naturally not be
quite satisfactory, and yet it has remained the only record of the genus. Under
such circumstances the five specimens contained in the collection, though represent-
ing a different species, were extraordinarily valuable, and I paid special attention

genera. Ten of the species seemn to be new to science
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to the internal anatomy of the animal. One specimen was carefully dissected and
two others, removed from the test, were stained with borax carmine and cut
into sections. Pl. III, fig. 2, is a reconstruction from such sections and represents,
satisfactorily 1 hope, the relations of the internal organs of this very curious
Ascidian.

The new genus Monobofryilus is interesting inasmuch as it represents a connect-
ing link between the two families, the Styvelidae and the Polystyelidae. Although
itself a simple Ascidian, it is most closely allied, not to any of the simple forms, but
to some members of holosomatous compound Ascidians.  In the shape and position
of the branchial sac and alimentary canal it very muech resembles the genus Bofryi-
lus or Botrvlleides, while in the arrangement of the gonads, which are hermaphrodite
polyearps, it 1s so exactly like the genus Michaelsentia among the Polystyelidae that
nobody would hesitate placing it in that genus, were the individuals found imbedded
0 a common test, This furnishes another instance showing that the division of the
Ascidians into simple and compound forms is simply a matter of convenience.

The occurrence of a representative of the genus Megalocercis in the Indian Seas
i« of much interest zoo-geographically. “This genus has hitherto been known only
from three specimens procured from a considerable depth (600 and goo meters) near
Ischia and Capri in the Mediterranean.

Two specimens of simple Ascidians, belonging to widely different species, Poly-
carpa annandalei, n. sp., and Ascidia willeyi, n. sp., harboured each in the branchial
sac a pair of macrurous crustaceans, which, judging from their size, must have en-
tered the bodyv of the host as larvae and grown up there to maturity. Although a
number of crustaceans may frequently be found in the branchial sac or atrial
cavity of Ascidians they are almost always amphipods or copepods; commensal
macrurans living in pairs, as those found in the interior of the siliceous sponge
Euplectella, have, so far as T am aware, never been recorded from Ascidians.

Before proceeding to the description of the species I wish to express my cordial
thanks to Dr. N. Annandale, Superintendent of the Indian Museum, Calcutta, for
having given me the opportunity of studying a material including so many interest-
ing forms.

ASCIDIAE SIMPLICES.
Fam, MOLGULIDAE,

‘This family is represented in the collection by three species. Two of these belong
to the genus Molgula (Caesira) and, though both of them are new to science, do not
exhibit any striking characters. The third is a very remarkable form apparently
belonging to the genus Hexacrobylus, Sluiter, which has hitherto been considered as
the type of a separate order, the Aspiraculata, on account of the total absence of
stigmata in the branchial sac. After a careful study of the internal anatomy, how-
ever, I came to the conclusion that it is more natural and convenient to place it,
notwithstanding its most aberrent characters, in the family Molgulidae. A pre-
liminary note on this animal giving the reasons for regarding it as a highly modified
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Molgulid was published in ** Zoologischer Anseiger ", Vol. XLIII, No. 1, in November
1913.'
Molgula simulans, n. sp.
(Pl. II, tigs. 1 and 2.)

External A ppearance.—The body is ovate, broad and rounded at the anterior
end and somewhat tapering towards the posterior, the long axis being directed antero-
posteriorly. It is compressed laterally, evidently in consequence of preservation.
The apertures are sessile, not conspicuous ; they are situated at the dorsal and vent-
ral edges of the anterior end, the distance hetween them being about one-fifth of the
longitudinal circumference of the body. The animal is not attached.

The surface of the body is regular and even, and is pretty smooth. There are,
however, a large number of small papilla-like processes, corresponding no doubt to
the delicate hairs of other Molgulids, scattered all over the surface. ‘These are usual-
Iy short and almost conical, but in some places they are longer and may even he
branched. On account of the adhering mud particles they appear as minute opaque
dots on the surface of the otherwise transparent test. Here and there foraminiferan
shells and broken sponge spicules are found attached to the external surface of the
body. The colour of the animal preserved in alcohol is a light transparent grey.

The dimensions of the three specimens are as follows:—

Specimen. Entire animal. Internal body.
No. 1 I nim, X7 mn. 4 mim, X 5 mni.
No. z 8§ mm. ¥ 5 mm. 3 M. ¥ 3 5mim.
No. 3 7°5 mm. ¥ § mm. 3 mm. X3 mm.

The Test is thin, soft, gelatinous, and quite transparent. Between the papilla-
like processes, which are mostly opaque, the outer surface of the test is entirely
naked, allowing the mantle and the viscera to be seen distinctly from the outside.
There are no blood vessels traversing the substance of the test.

Owing to the contraction of the mantle the internal body taken out of the test
is considerably smaller than the entire animal (see the dimensions given above).
There is a large space between the test and the mantle all over, the latter being
separated from the test except round the apertures; in the posterior half of the body
this space is especially large so that here the test is hollow inside. ‘T'he internal
body is, consequently, broader than it is long, i.c. its greater diameter lies dorso-
ventrally. Itis oval or almost spherical with the short siphons projecting from the
dorsal and wventral edges of the broad anterior end (PL II, fig. 1). ‘The branchial
siphon is pointed anteriorly and somewhat ventrally, and is distinetly six-lobed ; the
atrial is directed anteriorly and is four-lobed. The lobes are trialngular and pointed.

The Manile is thin, almost membranous, and transparent. The mustulature is
only feebly developed, the bands being fine and distant, with the interstices filled up

! Dr. R. Hartmeyer, of Berlin, who is at present engaged in drawing up a complete list of the
Ascidians for ** Das Tierreich *7, has told me in a letter that he will in that work relinquish the Order
Aspiraculata and place the genus Hexacrobylus in the family Molgulidae,
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with gelatinous connective tissue. The muscular bands either radiate from the bases
of the branchial and atrial siphons, or rum parallel with their lower edges, so that
they generally cross one another at right angles and form a more or less regular net-
work with large rectangular meshes. Posteriorly the work is more irregular. The
siphons are short, but the sphincters are tolerably well developed.

The Tentacles are much branched and not numerous. There are about seven
large ones and, alternating with these, about the same number of much smaller ones.
In the interspaces between these branched tentacles a number of minute, unbranched,
almost papilla-like, rudimentary tentacles are found, arranged in a row. The mode
of branching of the larger tentacles is rather irregular and the terminal twigs end
bluntly, as is usual in other Molgulids (PL. 11, fig. 2).

The Branchial Sac is tolerably well developed and has seven distinet folds upon
each side: those next the endostvle are rather slighter than the others. These folds,
however, do not include the stigmatic part of the branchial sac, but are formed en-
tirely of a number of internal longitudinal bars united by short transverse vessels, and
thus form an open network with rectangular meshes. Usually eight to ten inter-
nal longitudinal bars form a fold, while there is none in the space between two folds.
Narrow horizontal membraues are seen running transversely from fold to fold at the
same levels as the transverse vessels, The stigmata form large flat infundibula ar-
ranged regularly in longitudinal and transverse rows, each infundibulum being com-
posed of a single spiral with six to eight turns. The longitudinal rows of infundibula
coincide in position with the folds in the interior of the branchial sac, but as the in-
fundibula are extremely shallow, they hardly project into the folds. The boundary
lines between the transverse rows of infundibula correspond in position with the
transverse vessels on the folds. The arrangement of the infundibula is therefore much
the same as that found in the genus Eugyra. The peripharyngeal ridge is conspicu-
ous by being strongly undulated.

The Dorsal Tubercle is very simple, the opening being a short straight slit with
slightly raised lips, situated longitudinally in the centre of a rather small perituber-
cular area.

The Dorsal Lamina is a plain broad membrane with no ribs and no teeth.

The Alimentary Canal forms a long narrow loop upon the left side. The oesopha-
ceal aperture is situated rather backward in the branchial sac, near the dorsal edge
of the body. The oesophagus is short, narrow, and cylindrical, and opens into the
wider end of the small pyriform stomach. There are no hepatic folds, and the pos-
terior end of the stomach is not sharply bounded from the intestine. The intestine
runs posteriorly and ventrally for some distance, then turns round abruptly, and re-
turns closely pressed against the anterior wall of its first part, so that no open loop
is formed, and finally runs anteriorly along the dorsal edge of the branchial sac past
the oesophageal aperture and opens just opposite the lower edge of the atrial siphon.
I'lie anal opening is entire and smooth. The greater part of the alimentary canal 1s
firmly attached to the iuner surface of the mantle and is clearly visible from the
external surface.
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The Gonads are paired ; that on the left side is placed anteriorly to the intesti-
nal loop, close to the place of bending of the latter, while the other one is situated
in the centre of the right side : both are attached to the inner surface of the mantle.
They are roundish oval in shape, with the peripheral part divided into a number of
small lobes. The ducts of the genital glands, as well as the renal organ, could not be
satisfactorily made out,

Locality.—Station 277, 5° 48" 15" N., 80® 356’ L. ;

3

depth 85¢-880 fathoms; bot-
tom green mud and sand ; January roth, rgor. Three specimens.

This interesting little species looks externally very much like Eugyra. The large
infundibula arranged regularly in longitudinal and transverse rows and showing clear-
ly through the transparent test strongly reminds one of those of Eugyra, so that at first
glance one is greatly tempted to refer the animal to that genus. On cutting it open,
however, 1t becomes at once clear that we have here, not Eugyra, but a member of
the genus Molgula, which is characterized by the branchial sac being disposed in well
marked folds. There are, indeed, some species of Molgula already known, such as
M. ewgyrordes, Traustedt (16) from the West Indies and the two species, M. sordida
and M. erintta, Sluiter (13) from the Malay Archipelago, which have the branchial sac
with large infundibula arranged regularly like that of Eugyra, but the present species is
quite distinet from all of them. It differs from M. eugyroides, whose ‘° gjellesackken
minder i en paalaldend Grad om Eugyra-Slaegtens ', in having seven folds instead
of six upon each side of the branchial sac, and also in having eight to ten internal
longitudinal bars on each fold instead of three or four. The other two species, which
have both seven folds on each side, can readily be distinguished from the present
species by the unusual number of the lobes at the branchial and atrial apertures,
M. sordida having seven lobes at the branchial and none at the atrial, while M. crinita
has both apertures four-lobed.

Of the three specimens one was tolerably well preserved, though somewhat con-
tracted ; and the above description refers mainly to this.specimen. The remaining
two had the whole internal body so strongly contracted that it was impossible to
study the internal anatomy satisfactorily.

Molgula birmanica, n. sp.
(P1. I, figs. 1—=2; pl. I1, figs. 3—7.)

External Appearance.—The body is roughly speaking egg-shaped, with the longer
axis directed dorso-ventrally, The anterior surface is usually sunk in, so as to form
a shallow elliptical depression, at the bottom of which the short siphons are placed
(PL I, fig. 1). The posterior end is broad and rounded. The dorsal and ventral
edges are both strongly convex, but the ventral is more so than the dorsal, the for-
mer corresponding with the pointed end of the egg. The animal is not attached,
lying at the bottom either singly or gathered into groups of several individuals.

The apertures are borne on short siphons, and are not distant. The siphons
form knob-like prominences and are distinctly visible even when they are fully
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retracted. The number of lobes at the apertures, which is as usual six for the branchial
and four for the atrial, is always discernible, though very faintly, from the outside.

The surface is entirely covered with a layer of fine sand attached to the hair-
like processes of the test. The sandy coating is partly coutinued on the siphons,
thus rendering them incapable of being completely retracted. The colour of the
sand is dark greenish grey.

Size: length of the body (dorso-ventral) 28 mm., breadth of the body (antero-
posterior) 21 mm., distance between the apertures 7 mm.

The Test is thin (less than o2z mm. in thickness), membranous but rather
tough, and is quite transparent. It bears fine, branched, hair-like processes all over
the outer surface, to which sand is attached in such quantity as to form a solid
coating of uniform thickness (about 0’5 mm). On sections it is clearly seen that the
sand grains are also attached to the outer surface ol the test itself, but are never
imbedded in the substance of the test. The length of the hair-like processes does
not exceed 1 mm.

The internal body taken out of the test has nearly the same form as the entire
animal (Pl. II, figs. 3 and ), the test being in close contact with the mantle all over.
The test can, however, be separated with ease except at the tips of the siphons
where it is firmly attached to the mantle. The siphons, though short, are promin-
ent, and the lobes at the branchial and atrial apertures are very distinetly seen.
Most of the internal organs, particularly the gonads, the intestine, and the endostyle
show through the mantle. The internal body is of a pale brownish-grey colour with
a slight tinge of greenish-yellow.

The Mantle is thin, membranous, and for the most part transparent. The
musculature is not strong; in the anterior part of the body stout longitudinal bands
radiating from the bases of the siphons are conspicuous, but in the posterior half
there are scarcely any muscle bands visible to the naked eye. Iixamined under a
low power, however, we find minute spindle-shaped muscle bands, so characteristic
of the Molgulidae, scattered over the whole extent of the mantle. They are very
minute and run in all directions, not forming a continuous layer. In the anterior
part of the body they lie mostly in a transverse direction so as to cut the con-
spicuous longitudinal bands at right angles. Ring muscle fibres are well developed
on the siphons, especially at their base, and form powerful sphincters.

The Tentacles are compound, and much branched ; there are about seven large
and seven small ones placed alternately. The larger tentacles show ramifications
repeated to the fifth order, The stem is pyramidal and curved so as to have the
convex side looking posteriorly. The fine terminal twigs end rather bluntly, with the
epithelial lining somewhat thicker at the tip than elsewhere.

The Branchial Sac is moderately strong, with seven distinct but narrow folds on
each side. There are usually three or four internal longitudinal bars upon each fold,
and none in the space between two folds. The transverse vessels are very irregular;
they originate at the base of the folds and soon divide and anastomose to form a

network in the meshes of which the infundibula are placed. Narrow, delicate mem-
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branes springing from the branches of the transverse vessels run in all directions
over the space between the folds. The stigmata are very irregular in shape, being
short and almost straight or even oval in some places, while in others they are long
and wavy or curved in spirals. These spirals are quite irregular both in size and in
position, the larger ones form conical infundibula, but the smaller ones are perfectly
flat (P1. II, fig. 6). The endostyle is long, but rather narrow.

The Dorsal Tuberele is elliptical or kidnev shaped with the greatest length
antero-posterior; both horns are coiled inwards and form simple spirals of nearly
equal size; the aperture is at the left side. It occupies the centre of a flat triangular
peritubercular area (PL. II, fig. 7).

The Dorsal Lamina is narrow and very thick; it looks like a stout internal
longitudinal bar, and there are no ribs and no marginal teeth.

The Alimentary Canal forms a long curved closed loop on the left side. The
oesophageal aperture is on the dorsal side of the branchial sac at the posterior
extremity of the dorsal lamina, and the oesophagus curves posteriorly to open into
the oblong stomach situated at the dorsal edge of the posterior end. The wallof the
stomach is thick, and its outer surlace is rough from the presence of a number of
small rounded projections.

The Gonads are present on both sides of the body. The gland on the left side lies
dorsally to the place of abrupt bending of the intestine, while the opposite gland occupies
the centre of the right side. They are irregular in shape, being composed of minute
follicles, and there is no apparent distinction between the ovarial and testicular
portions of the gland. A common genital duct is seen springing from the middle of
the inner side and running for a short distance towards the base of the atrial siphon.

The Excretorv Organ is a long, slightly curved, sausage-shaped sac, situated
posteriorly to the genital gland of the right side. A small number of irregularly
shaped brownish conecretions are found floating in the sac.

Locality.—Byickhwaaw Bay, Lower Burma, *‘Investigator’’, 1911. About a
dozen specimens.

This species is very closely allied to M. marlenst, Traustedt, a species collected
by the ‘* Gazelle’’ in Mermaid Strait in North-West Australia. In the external
appearance, the shape of the body, and the configuration of the intestinal loop, the
two species are almost identical, and, besides, they are both from the Indian
Ocean. There are, however, certain differences in the internal anatomy which neces-
sitate the specific separation of these two forms. In M. birmanica the dorsal
tubercle is elongated antero-posteriorly with both horns coiled inwards, whereas in
M. martensi it is broad and S-shaped with one of the horns bent outwards and the
other inwards—* Fomrcorganet stort, bredere end langt, S-formigt, det tilhdire
liggende Horn udad—det tilventre liggende indad krummet.”” Then, the latter
species has usually six internal longitudinal bars on one side of the fold, the stigmata
are mostly straight, and the anus has ** 3 store Lappen in Randen”, all of which
characters do not apply to our species. They are also different in size, M. marlensi
being much the larger of the two.
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Hexacrobylus indicus, Oka.
(PL I, fig. 3; pl. II, figs. 8-13; pl. III, figs. 1 and 2.)
Hexacrobylus indicus, Oka, A., Zur Kenntnis der zwei aberranten Ascidiengattungen, Dicopia,
Sluiter und Hexvacrobylus, Sluiter.  Zool, An:. Bd XLIII, No 1, 1013,
External Appearance.—The body is ovate in shape, and is slightly compressed
laterally (PL. I, fig. 3, and pl. I, fig. 8). The anterior or upper end is broad and

rounded, the posterior or lower is somewhat narrower and slightly pointed. The
T'he branchial aperture is situated a

dorsal and ventral edges are equally convex.
My
I'he

little above the middle of the ventral edge, and is very large and conspicuous.
atrial aperture is placed in the middle of the anterior surface, i.c. at the summit of
the body, looking anteriorly; it is very small and insignificant. The animal is not
attached, having its lower end simply imbedded in sand or mud of the bottom.

The configuration of the branchial aperture is very peculiar. It isa wide trans-
verse slit, more or less gaping in all the specimens, and guarded by what seems at
first glance to be thick projecting warty lips. In reality the opening is surrounded
by six pinnately branched processes arranged in such a manner that two of them
stand on the anterior border and the remaining four on the posterior border of the
aperture. They are not all of one size, those on the anterior border being the
largest, while the median ones on the posterior border are slightly smaller than the
lateral ones (Pl. IT, fiz. g). In consquence of preservation in alcohol they are all
strongly contracted and bent inwards, and the stem exhibits a series of transverse
furrows corresponding to the intervals between the lateral branches, of which there
are five to seven on each side. These branches are again ramified (PL II, figs. 10
. and 11). Judging from the development of muscular fibres in their interior it is
highly probable that these processes could be expanded during life, like the teutacles
of Aleyonarians, to serve as an organ for collecting food.

The external surface is covered all over with delicate woolly hairs. These gener-
ally are rather short, but at the lower end of the body, which seems to have been
buried in mud or sand, they are much longer. Sand grains and foraminiferan shells
are seen here and there adhering to these hairs, The colour of the animal is.a light
brownish-grey, owing to fine mud particles on the outer surface. Held against the
light, the body is found to be semi-transparent. The six tentacle-like processes
of the branchial aperture are almost destitute of hairs and are much darker.

The dimensions of the five specimens are as follows: —
Specimen.  Length (antero-posterior).  Breadth (dorso-ventral).  Thickness.

No. 1 34 mm, s 23 mm. 20 min.
No. 2 : 25 min. 20 mim. 15 mui.
No. 3 25 mini. 18 min. 14 1mum.
No. 4 20 M. I5 mm. 10 mimn,
No. 5 1 mml. 15 mul. 12 mm.

The Test is composed of two layers, an outer and an inner. The outer layer,
which is formed mainly of the basal parts of the delicate hair-like processes, is very
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thin all over and can be peeled off as a fine, moderately tough membrane, The
hairs are outgrowths of this layer and are seen to spring densely from the surface in
an oblique direction. Lach hair is nearly of the same thickness throughout and is
never branched ; the surface is rugged and is covered with fine mud particles. The
imner layer or the test proper is soft, cartilaginous, almost colourless and trans-
parent. Itsthickness varies considerably in different parts, so that the internal body,
taken out of the test, has quite a different shape compared with the entire animal
(Pl. II, fig. 12). It is thickest in the region lyving between the branchial and atrial
apertures where it is nearly 5 mm. thick, while at the opposite end of the body it is
less than o5 mm. thick. The inner surface is even and smooth, and is of the same
colour as the substance of the test proper. A thin continuation of the test extends
for some distance inwards from the branchial aperture.

The internal body has a very peculiar shape. Tt consists of a globular trunk
from the anterior end of which two large siphons are projecting. One of these, the
atrial, exhibits no striking character, being simply a long, conical, slightly curved
tube directed anteriorly and ending in a small four-lobed aperture, but the other,
the branchial, is modilied in a most extraordinary manner, and its shape is quite
unique among the whole group of the Ascidiacea. Roughly speaking, it may be
compared with a very short but wide tube bent in a curve, with one end compressed
50 as to represent a bilabiate mouth, and the wall on the convex side puffed out in
the form of a hemispherical dome. The brauchial aperture is directed ventrally,
the rounded dome-like surface looks anteriorly, and the whole structure is placed at
the ventral edge of the anterior end of the trunk. The branclhial siphon is nearly
as large as the trunk itself, and as there is a slight constriction looking like a neck
between the trunk and the siphon, one is reminded of a bird's head with a dispropor-
tionally wide mouth. Strangely enough, there is nothing in the external appearance
of the animal suggestive of this peculiar configuration of the internal body.

The Mantle is very thin and transparent in the trunk region, and scarcely any
muscle bands are visible in this part of the body. On the siphons, on the contrary,
both the connective tissue and the muscular bands constituting the mantle are well
developed. There are strong muscle bands forming the rim of the branchial aper-
ture, and a number of concentric annular bands are seen running parallel with the
former. The longitudinal muscle bands are also numerous; they all start at the
margin of the aperture, and run on the inner side of the transverse bands, cutting
them at right angles so as to form a regular network with rectangular meshes. On
the anterior surface of the body the longitudinal bands disappear gradually, being
lost in the connective tissue, but on the ventral side they all terminate rather
abruptly in a line marking the posterior boundary of the branchial siphon. Fach
of the tentacle-like lobes surrounding the branchial aperture is provided with a
bundle of strong muscle fibres which fill up the axial portion of the stem. On reach-
ing the base of the process just inside the rim of the branchial aperture, these fibres
diverge and are either mixed up with the longitudinal and transverse bands of the
branchial siphon proper or are gradually lost in the connective tissue (PL. III, fig. 1).
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The musculature of the atrial siphon is simple and regular, being composed of longi-
tudinal and transverse bands cutting one another at right angles so as to form a
very regular network.

The Tenfacles are entirely absent. "There is not even a trace of these organs,
whose much branched and dendritic [orm is so characteristic of the family Molgulidae.

The Branchial Sac is in a totally reduced condition. There is, it is true, a more
or less widened part of the alimentary canal in front of the narrow oesophagus, but
this region exhibits nothing characteristic of a Tunicate pharynx., The walls are not
perforated, and there are no stigmata, no endostyle, and no dorsal lamina, if we do
not count as such a slight longitudinal ridge immediately below the opening of the
dorsal tubercle. Besides, there is no demarcation between this part and the oesopha-
gus proper. The inner surface is perfectly smooth, and the lining epithelium seems
not to be ciliated. A network of fine blood spaces traversing the wall probably
subserves the respiratory function. The boundary between the internal wall of the
branchial siphon and the pharyngeal portion of the nesophagus is very distinet, since
the former is lined with a thin laver of test, whereas the latter has of course the
epithelium naked.

The Dorsal Tubercle is situated on the dorsal wall of the pharyngeal region just
below its anterior boundary. It is a simple round pit with scarcely raised lips, con-
nected by a short canal with the subneural gland lying immediately underneath the
nerve ganglion. The latter is ovalshaped and is placed at the anterior end of the
trunk between the bases of the branchial and atrial siphons. It gives off six nerve
trunks, one to each of the tentacle-like lobes of the branchial aperture.

The Alimentary Canal consists, as usual, of oesophagus, stomach, and intestine,
and forms a loop twisted somewhat in the shape of the figure 8. The oesophagus,
which is fairly long but rather narrow, is directed posteriorly and dorsally and opens
into the anterior end of the stomach. The stomach is of an elongated oval form, and
lies obliquely in the hindermost region of the trunk with its hind end looking vent-
rally and a little towards the left. The wall of the stomach is smooth both inside
and outside. The intestine, immediately after leaving the stomach, turns dorsally
and, running along the inner surface of the mantle of the left side, reaches the
dorsal edge of the body and then turns anteriorly to open into the cloacal cavity
at the base of the atrial siphon. The anus is somewhat bilabiate with entire margins.
A rounded pouch-like liver is present, attached to the hind part of the stomach. It
is a large organ, hollow inside, crenated externally, and placed in the centre of the
trunk, occupying the space between the stomach and the renal organ.

The Gonqds are symmetrically developed on both sides of the body. The ovaries
and the testes are separate, and each gland is provided with its own duct. The tes-
tes, of which there is one on each side, are attached to the inner surface of the mantle
about half way between the anterior and posterior end of the trunk, and rather near-
er the ventral than the dorsal edge. Each testis is roughly oval in outline, and is
composed of a large number of branched seminiferous tubules. The vas deferens is
extremely short and opens directly into the lateral region of the peribranchial cavity.
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" The ovaries, of which we find likewise one on each side, are elongated tubular organs
placed for the greater part horizontally in the same level with the testes and in direct
contact with the dorsal part of these organs. Each ovary is bent almost at a right
angle near its distal end, so that the terminal portion assumes a vertical position.
This part is pointed anteriorly and is directly continuous with the oviduct. The
latter is short and wide and opens with a large gaping aperture into the cloacal cavi-
ty at the base of the atrial siphon. The axial portion of the ovary is taken up by a
spacious canal directly continuous with the oviduct, while the ova are found imbed-
ded in, or bulging out of, the thickness of the wall.

The Excretory Organ is globular in shape, and is situated just inside the mantle
on the ventral median line of the trunk. It is a large, completely closed, sac-like
organ with thin transparent membranous walls, in which a comparatively large dark
brown spherical concretion is seen floating.

Locality—South of Ceylon, at Station 278; 6° 52" N., 81° 11° E.; depth 1912
fathoms, bottom green mud and sand, January 11, 1gox. Five specimens.

The genus Hevacrobvlus, undoubtedly the most extraordinary member of the
Order Ascidiacea, has hitherto been known to science in only one species, namely,
H. psammatodes, Sluiter (13, ry). A single specimen of this form was collected
during the Siboga-Expedition at Station 211 (5° 40" 7" 8., 140% 45" 5" E.) from a depth
of 1158 meters, and a detailed account of its external appearance and its internal ana-
tomy, so far as could be ascertained from the unique specimen, was given by Sluiter
in 1905 in the Report of that Expedition. As the present species differs markedly
from this form in some essential points of structure, it will be interesting to go over
the more important organs and examine the differences and resemblances which they
exhibit in these two forms.

In regard to the external form, the difference between the two species appears to
be considerable. In H. psammalodes the body is provided at the anterior end with a
distinct collar, sharply bounded from the trunk proper and a little narrower than the
latter. The trunk proper is cylindrical in shape and bears a small tail-like atrial
siphon at the posterior end. Thus, in this species, the branchial and atrial apertures
lie at the anterior and posterior extremities of the body, whereas in the new species
here described the branchial aperture is on the ventral edge and the atrial on the an-
terior surface, so that the two apertures are separated only by a fraction of the longi-
tudinal circumference of the body. However, this difference might be more apparent
than real, since the condition met with in H. psammatodes would also be produced in
H. indicus if the atrial aperture were shifted dorsally until it came to lie opposite the
branchial, and the denominations of parts were changed accordingly. The condition
of the external surface and the colour of the animal seem to be essentially the same
in both forms.

In H. psammatodes the test is very thin, especially on the ventral side, but on the
tentacle-like lobes of the branchial aperture it is thicker and. brittle on account of
foreign bodies imbedded in its substance. In H. indicus, on the contrary, the test
is rather thick all over, and is elastic and never brittle. The delicate hair-like
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processes of the test are in H. psammatodes least numerous on the ventral side, while in
our species these processes are best developed at the posterior end, evidently corres-
ponding to the ventral side of the Malayan species.

The musculature of the mantle exhibits, roughly speaking, the same type of
arrangement in both species. There are but few muscle bands on the trunk proper,
while on the siphons they are pretty well developed. The strongest muscle bands are
found in both species along the margin of the branchial aperture and inside the
tentacle-like lobes surrounding it.

The tentacles show a very striking difference in the two species. In H. psamma-
fodes there are more than a hundred tentacles having the form of short finger-like
filaments. As stated above, our species has no tentacles at all.

The branchial sac, which is the most characteristic feature of the genus, exhibits
a wonderful conformity in the two species. In both forms it is narrow, and its walls
are perfectly intact, there being no stigmata perforating them. DBetween the pharyn-
geal portion of the alimentary canal and the oesophagus there is no visible constric-
tion, so that these two regions cannot be sharply defined.

The course of the alimentary canal is very different in the two species. In
H. psammatodes it is very short and wide, and runs almost in a straight line to the
anus at the hind end of the trunk, there being no stomach and no intestinal loop, a
condition not found in any other known Ascidian. The liver, which is a conspicu-
ous organ in our species, was not observed in H. psammalodes.

The gonads show partly a close agreement and partly a remarkable discrepancy
in the two species. Both have the testes and ovaries developed one on each side,
and the gonoducts are all separate. The testis is roughly oval in outline, while the
ovary is elongated and bent in kuee-like [ashion. But in H. psamutatodes each geni-
tal gland is provided with alarge bladder-like sac with thin membranous walls, and
differs in this respect markedly from the gonads of all other Ascidians. In the pres-
ent species nothing comparable to these sacs could be observed.

The excretory organ is not mentioned in Sluiter’ s description of his species. In
H. indicus, on the other hand, there is a large globular renal sac containing brown
concretions, exactly like that of a typical Molgula.

As seen from the above comparison, the two species, while agreeing in many im-
portant points of structure, still exhibit so great a difference that it would seem
almost necessary to regard them as the types of two different genera. When we
consider, however, that they agree m a most striking manner just in those points
which separate them so widely from all other Ascidians, and further that only a single
specimen of H. psammatodes could be examined, which of course made the investiga-
tion of the internal anatomy somewhat difficult, it is thought best, at least for the
present, to unite the two forms under one generic title and amend the diagnosis of the
genus Hexacrobylus accordingly. Under these considerations I have decided to name
our species Hexacrobylus indicus. i

The only other simple Ascidian hitherto known which shows any close affinity
to the genus Hexacrobylus is the curious deep-sea Torm Oligotrema psammites, collec-
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ted by Dr. Willey off Lifu, New Britain, and described by Prof. Dourne in the
““ Quarterly Journal of Microscopical Science " i 1903 (1). In external appearance
this species looks very much like an Aleyonarian zooid having six pinnately branched
tentacles surrounding the mouth-opening at the anterior end of the body. In re-
gard to internal anatomy it agrees with Hevacrobylus indicus far better than H. psam-
matodes. 'The intestine forms a loop, with distinct oesophagus, stomach, and intes-
tine, and there is a globular renal sac lying on the ventral side of the stomach. The
chief point of difference, which renders the generic separation of the two forms neces-
sary, is found in the structure of the branchial sac. ‘'his organ is likewise much reduced
in Ofigotrema, being nothing more than the widened anterior portion of the alimen-
tary canal, but its walls are perforated by a number of rudimentary stigmata.

’ Fam., CYNTHIIDAE.

This family is represented in the collection by four species: Cynthia lanka,
Herdman: C. sluiteri, n. sp.; Rhabdocynthia cevionica, Herdman : and Microcosnuies
smanaarensis. Herdman. Three of these were collected for the first time by Herdman
on the coast of Cevlon, and were described in his ‘* Report on the Pearl Oyster
Fisheries'’, 1906 (7). The remaining one, which is new to science, shows a close
affinity to C. spinesa, Sluiter (15), from the Gulf of Tadjourah on the eastern coast of
Africa. It is curious to find that out of the four species two are entirely covered by
a thick coating of sand, which is rather exceptional in this family.

Cynthia lanka, Herdman.
(Pl. I. fig. 4.)
Cynthia lanke, Herdman, Report on the Pear! Oyster Fisheries of the Gulf Manaar. On the
Tonicata, 1906

Localities.—(1) Palk Strait, 1z fathoms. One specimen. (2) Mergui. One
specimen. (3) Laccadive Sea, at Station 246, 11° 14’ 30" N., 74° 57" 15" E.; depth
68-148 fathoms ; bottom sand and stones; October 15th, 1897. Two specimens.

In one of the specimens the ridge joining the apertures on the anterior end is well
marked, and the configuration of the apertures is exactly like those shown in Herd-
man's figures. In the remaining three the ridge is only very faintly represented and
the apertures are simply cross-shaped as in the majority of Cynthia. ‘The sandy
coating of the test is in one specimen, from Palk Strait, rather thick {about 3 mim. ),
while in the others it is ““not thick'’, as given in the original description of the
species. The branchial and atrial siphons are of nearly the same length, and the
minute spines lining the branchial siphon are yellowish-green with beautiful metallic
lustre. ‘The zigzag arrangement of the oviduct connecting the gonads is very con-
spicuous except in the specimen from Mergui, which also differs somewhat in the course
of the intestinal loop reaching higher up than in the other specimens. Otherwise the
internal anatomy agrees pretty well with the accounts given by Herdman. The dimen-
sions of the four specimens are 30 mm. x 26 mm., 24 mm. X 18 mm., 23 mm. %
17 mm. , and 20 mm. ¥ 15 mm. respectively.
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Cynthia sluiteri, n. sp.
(PL. I, fig. 5; pl. III, figs. 3 and 4.)

External Appearance—The body is roundish ovoid in shape, and is not com-
pressed laterally. ‘The branchial aperture is at the anterior end, and the atrial about
one-third down the dorsal edge: they are hoth cross slit, and are borne each on a
very short, truncated, conical projection. ‘The animal is attached by the ventral edge
and near the ventral half of the left side.

The surface in the exposed part of the test is regular and even, but very rough
from the presence of small pointed scales all over.  On the lips of the apertures these
suddenly increase in size and form large branched spines. The latter, however, are
not numerous, being arranged in a single irregular row round the aperture, The
attached surface of the test is provided with numerous short but branched root-like
processes to which a few shell fragments and sand grains are seen attached. - Along
the boundary line between the free and attached parts of the surface, the test is
s]ightl}-‘ raised, so as to form a very low ridge running in a circle.

The scales covering the greater part of the test are roundish in outline, slightly
elevated, and are each provided with a small pointed spine at or near the anterior
border (PL. II1, fig. 4). The base of this spine is surrounded at some distance by a
number of much smaller prickles arranged in a circle. The larger spines found on
the lips of the aperture consist each of a straight stem, tapering towards the tip, from
which a number of lateral prickles spring at three or four different levels (PL. I11, fig. 3).
Some of these spines are 1°5 mm. long and are surrounded at the base by a circle
of curved pointed prickles. There are, besides, smaller spines which look like inter-
mediate stages between the larger spines and the ordinary scales shown in the figure.

The colour of the body is a dull greyish-yellow. The tips of the spines and
prickles are dark brown. The body measures 25 mm. in length and 19 mm. in
diameter at the broadest part. :

The Test is leathery, not thick (0’5 mm); the inner surface is of nearly the same
colour as the outside. :

The Mantle is not very thick, but muscular. 7The musculature consists of two
layers, an outer layer of fine transverse fibres and an inner layer of much stronger
longitudinal bands. On the siphons the external fine transverse fibres are wanting :
but there is a deeper layer of annular muscle bands which form powerful sphincters
at their bases.

The T'entacles are compound, but not bushy, the branches being rather distant
and short; they are about twenty in number, five of them heing much larger than the
rest. They are of several sizes and there is no regularity in their arrangement.

The Branchial Sac has nine broad folds upon each side. There are about
thirteen to fifteen internal longitudinal bars on the fold, and only three to four in the
interspace. Lvery fourth transverse vessel is much wider than the intermediate
ones, which are all of one size. The meshes are elongated transversely and contain
each six or seven stigmata.
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The Dorsal Tubercle is roundish in outline; the funnel is horseshoe-shaped with
the horns turned spirally inwards.

The Dorsal Lamina is represented by a series of slender languets.

The Alimentary Canal forms a wide loop as is usual in the genus Cynthia. The
anus has its margin entire.

The Gonads are hermaphrodite glands developed one upon each side of the body.
Fach gland has the shape of a curved eylinder with smooth surface, and opens into
the peribranchial cavity at the base of the atrial siphon.  The openings of the glands
are separate, but lie very close to each other,

Localitv.—Muscat, 5 fathoms. One specimen.

This species is closely allied to . spruwosa, Sluiter (15), from the Gulf of
Tadjourah, East Africa, which 1s also covered all over with peculiarly shaped spiny
scales. These scales, however, though apparently belonging to the same type, are
different in shape in the two species. In €. spinosa they are characterized by
hearing along the margin five to seven curved spines, o'25 mm. long, with their
points turned towards the central spine, which is erect, straight, and o5 mm. long.
As will be seen at ouce by comparing our figures (Pl II, fig. 8¢c. Sluiter, l¢., and
Pl. II1, fig. 4 of this paper) the difference in the shape of these scales is fairly
striking. The larger spines surrounding the aperture, on the other hand, are quite
similar in both species.

In internal structure the two species agree tolerably well, but slight differences
are found in the number of tentacles, the number of internal longitudinal bars on
the fold and the arrangement of transverse vessels, and in the form of the gonads.
Thus, in C. spinosa the tentacles are only sixteen in number instead of twenty, and
they are all of the same size. The number of the internal longitudinal bars on a fold
is ten in C. spinosa, but thirteen to fifteen in C. shuiteri. Again, in C. spinosa the
transverse vessels are placed large and small alternately, whereas in C. sluiteri every
fourth transverse vessel is distinctly wider than the intermediate ones. ‘The herma-
phrodite glands of C. spinosa are lobed, and not entire as those of C. sluiferi, In
other respects the two species agree almost perfectly.

Rhabdocynthia ceylonica, Herdman.
(PL. I, figs. 8-11.)
Rhabdocynthia cevlonica, Herdman, Report on the Pearl Oyster Fisheries of the Gulf of Manaar. On
the Tunicata, 1906.

Localities.—(1) Station 152; 11} miles S. 83" W. of Colombo Lt., depth 26
fathowns; bottom sand, shell and coral; December rz2th, 1893. One specimen. (2)
Andamans., One specimen. (3) West coast of Andamans. Four specimens. (4)
Coast of Cheduba, 25-30 fathoms; August 2gth, 1877 (coll. Armstrong). One speci-
men. (5) Nicobars (coll. Armsfrong). One specimen, (6) East of the Terribles,
15 fathoms. Two specimens. :

This species appears to be rather common in the northern part of the Indian
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Ocean, as the collection contains specimens from no less than six different localities.
They vary somewhat externally, but in internal structure they agree pretly well
with Herdman's original description and figures of this species. The largest speci-
men, from the Andamans, measures 35 mm. X 2I mm. X 16 mm., and is consider-
ably larger than those from the Gulf nf Manaar. The next largest, also from the
Andamans, is 26 mm. long and 21 mm. wide. The remaining specimens are all less
than 2o mm. in length.

Four of the specimens, from the west coast of the Andamans, have the siphons
very prominent and the body covered with clear pale yellow sand and small shell
fragments, and thus look very like the type specimens figured by Herdman (f.c.
Pl. III, figs. 1, 2, 3, and 4). In another specimen, the largest one, the anterior
surface of the body is sunk in, undoubtedly in consequence of preservation, and the
siphons, which are less prominent than in others, are placed at the hottom of this
concavity. Besides, this specimen is characterized by the well-developed condition
of the dorsal tubercle which recalls that of Rh. pallida. The rest of the specimens,
except two mentioned below, have the siphons more or less contracted, but conspicu-
ous on account of their nakedness.

The two specimens referred to above are those from Iast of the Terribles.
They differ somewhat both externally and in internal structure, and might as well
be regarded as a distinet variety. The body is nearly globular, and the siphons
are very short with the apertures scarcely discernible, being thinly covered with
sand all over. The test is soft, leathery, and transparent. Internally they agree
in most respects with the typical form, but differ somewhat markedly in the struc-
ture of the branchial sac. There are seven folds on each side as usual; the internal
longitudinal bars are, however, much broader and look like so many longitudinal
membranes, projecting into the lumen of the branchial sac. I counted four to six
such membranes on a fold and about two in the interspace. The meshes are
broader than long and contain six or seven stigmata each.

Microcosmus manaarensis, Herdman.

(Pl. I, figs. 6 and 7.)

Microcosmues manaarensis, Herdman, Repord on the Pearl Oyster Fisheries of the Gulf of Manaar,
On the Tunicata, 1906,

Locality —Madras coast, 20 fathoms. Twelve specimens.

I have referred these specimens to this species notwithstanding certain differ-
ences in the structure of the branchial sac, because they agree quite well in all other
respects with the original description. They are nearly spherical and form a rough
mass of sand, foraminifera, and shell fragments, stiff but brittle, with two short
siphons projecting, and having the posterior end thickly covered and prolonged
into root-like sandy wisps. The apertures are distant and looking awayv from each
other, they are both cross slit. The crust of sand covering the test is 3 to 7 mm.
thick, and some of the branched root-like processes are more than 2o mm. in length,
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The tentacles are much brauched, there are six to eight large and six to eight
smaller placed alternately, with somz very small intesmadiats ounes. The dorsal
tubercle is small, cordate in outline, with the opening anterior and both horns

turned in. The dorsal lamina is a plain membrane.

The branchial sac has six folds on each side, but there are on each fold about
twelve internal longitudinal bars instead of five, and only one in the interspace
instead of three. In this respect the specimens are sharply distinguished from the
type of the species, but otherwise they agree quite well, so that it seems inadwvisable
to separate them specifically on the strength of this single character. Possibly the
species may have a very wide range of individual or local variation in the arrange-
ment of the internal longitudinal bars. The arrangement of the transverse vessels
is also somewhat different; in the type specimens there are seven narrower trans-
verse vessels between each pair of very much wider, while in our specimens they are
of three different sizes placed alternately after the scheme 1, 3, 2, 3, I... The
meshes in the interspace between thz folds are elonzatzd and contain aliout nine
stigmata each. Most of the meshes are crossed by a narrow horizontal membrane.

As Herdman has already pointed out, this species is very c'osely allied to
Microcosmus gleba, Traustedt, from the Pacific. The differences are, in fact, rather
slight, being confined to some details of the branchial sac, and it seems doubtful
whether the two forms should be regarded as specifically distinet or not. T have
preferred, however, to leave the question to those investigators who have the oppor-
tunity of comparing the original specimens of both forms. It is, by the way, also
guestionable if the Island of Banca where Microcosmus gleba was found should be
included in ¢ Stille Hav'’, as given in Traustedt's paper and quoted by Herdman.

Fam. STYELIDAE.

This family is represented in the collection by three species of Polvcarpa, one
of which is new to science, and a minute solitary form for which it was found
necessary to form a new genus. The latter is especially interesting, as it exhibits a
combination of characters which is intermediate between the Styelidae [rom among
the simple Ascidians on one hand and the Polystyelidae from among the compound
Ascidians on the other.

Polycarpa cryptocarpa, Sluiter.
(PL. I, fig. 13.)
Polycarpa cryprocarpa, Sluiter, Uber einige einfachie Ascidien von der Insel Billiton. Natuurk.
Tijdschr. Ned. Ind. D. X1V, 1885,

Localities.—(1) Madras coast, 2o fathoms. Five specimens. (2) Off C Negrais,
Burma, at Station 384; 16° o’ N., 93° 37" E.; depth 40 fathoms; bottom coral:
February 22nd, 190g. One specimen.

The specimens agree quite well with the original description by Sluiter except
in certain details of internal structure. The tentacles are not all of one size as in
the type specimens, but are of three different sizes placed alternately after the
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schema 1, 3, 2,3, I. .. There are about seventeen tentacles of the first order. The
dorsal tubercle is of the usual form and not broken up in a number of small openings
as in Sluiter's specimens. The branchial sac is dark brown and has four large folds
on each side, but there are ten to twelve internal longitudinal bars upon a fold and
four or five in the interspace, while in the original description the number of
longitudinal bars in the interspace is given as about eight. The transverse vessels
are of two sizes, there being three smaller ones between each pair of the lﬂrgcr
These are, however, all points of minor importance subject to individua! variation
and do not affect in anv degree the identification of this exceedingly well charac-
terized species.

The specimens from the Madras coast are about 50 mm. long and 35 mm. broad,
and much compressed laterally; at the posterior end the test is provided with a
number of branched root-like processes for attachment. The specimen from Station
384 is somewhat smaller and is of a lighter brown colour.

Polycarpa glebosa, Sluiter.
Styela glebosa, Sluiter, Die Tunicaten der Siboga-Expedition. IAbt. Die Sozialen und Holosomen
Ascidien. Siboga-Expad. Bd, LVIa, 1904,

Locality.—Andamans. One specimen. -

It is with much hesitation that I refer this specimen to Sluiter's species from
Pulu Sebangkatan, Borneo Bank. As will be seen below, there are many points in
internal structure in which it does not quite agree with the description of Styela
glebosa, but as the points in which they agree appear to outweigh the differences
I have thought it better to regard, at least temporarily, the two forms as identical,
rather than to increase the number of species of this already bulky genus on the
strength of a single doubtful specimen.

The body is erect, oval in shape, 27 mm. in length and 18 mm. in breadth, and
is not compressed laterally. The branchial aperture is at the anterior end, and the
atrial is about one-third of the way down the dorsal edge; they are both cross slit,
inconspieuous, there being no prominent siphons. The surface is irregularly creased
all over, and is of a pale greyish yellow colour, with reddish brown patches on both
sides of the dorsal half. There are some branched root-like processes of the test,
especially along the ventral edge and on the ventral half of the left side, to which
foraminiferan shells and fragments of algae are found adhering.

The test is not thick, but tough and leathery; it is white on the inside and in
section. The mantle is rather thick, soft and gelatinous, with the musculature only
feebly developed. The siphons are very slight even in the mantle.

The tentacles are simple, filiform; there are eight larger and eight smaller,
placed alternately, with some quite small intermediate ones here and there.

The branchial sac has four very narrow folds on each side; the most dorsally
situated pair is very slight. The fold has about ten internal longitudinal bars and
there are two to three in each interspace. The transverse vessels are of three sizes
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arranged thus: 1, 3, 2, 3, I. .. The meshes are broader than long and contain each
about seven stigmata.

The dorsal tubercle is broadly crescentic in shape, placed transversely with the
concavity turned forwards.

The dorsal lamina is a narrow plain membrane.

The alimentary canal forms a short close loop with a distinct stomach. The
intestine is rather wide, and the wall of the stomach is ridged longitudinally. The
anus has a finely toothed margin.

The gonads consist of about a dozen roundish polycarps on each side, all
embedded in the thickness of the wall.

The most important point of difference between the present specimen and the
description of Styela glebosa by Sluiter is in the shape of the dorsal tubercle which
is a transverse slit with irregularly indented lips in the type specimens. Another
point of difference is that in our specimen the ‘‘ziemlich regelmissig verbreitete
runde Piuinktchen'” on the outside of the mantle are not found. There are also
differences in the number of tentacles and of the internal longitudinal bars on the
folds of the brauchial sac, but they are not considerable.

Polycarpa annandalei, n. sp.
(P1. I, fig. 12; pl. III, figs. 5-9.)

External Appearance.—The body is somewhat quadrate in shape, with the aper-
tures on two equal projections at the dorsal and ventral edges of the anterior end,
giving the latter a cleft appearance (Pl I, fig. 12). The siphons are bent towards
the ventral and dorsal sides respectively. The surface is corrugated and encrusted
with sand grains and shell fragments all over, and is of a yellowish-brown colour on
account of the sand. Itis 33 mm. long, 23 mm. broad, and 19 mm. thick, and the
apertures are 38 mm. distant from each other. The apertures are both cross slit.

The Test is thin, hard, and stiff, and is whitish with pearly lustre on the inside.
In section it is seen that the sand grains are embedded in, as well as attached to,
the test. Some of the sand grains even project inwards forming little prominences
on the inner surface of the test.

The Mantle is exceedingly thin and colourless, and contains an irregular network
of fine muscle fibres.

The Tentacles are of three sizes ; there are about twelve large, twelve smaller,
and a number of still smaller ones arranged regularly, though not throughout, atter
the scheme 1, 3, 2, 3, 1... They are finger-like in shape, with the tips rather blunt
(PL. III, fig. 5).

The Branchial Sac has four narrow folds upon each side. There are seven to
fourteen internal longitudinal bars on a fold and five to nine in the interspace. The
transverse vessels are of two sizes, for the most part placed large and small alter-
nately, but in some places every fourth vessel is larger than the intermediate ones.
The meshes are nearly square and contain three to four stigmata each (PL III,
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fig. 6). In one of the specimens the number of internal longitudinal bars on the
folds and in the interspaces is as follows :—

End. 8 (7), 6 (9), 5 (14), 7 (9), 9 D.L.

The Dorsal Tubercle is a cordate horse-shoe, with the opening anterior and the
horns bent inwards at the tip (Pl 111, fig. 8).

The Dorsal Lamina is very narrow but rather thick, somewhat resembling a
stout longitudinal bar.

The Alimentary Canal forms a simple small open loop on the left side of the
branchial sac. ‘The stomach is distinet, oblong in shape, and longitudinally folded ;
the intestine is both thin and short for an animal of this size (P1. III, fig. 7). The
margin of the anal opening is entire.

The Gonads are present in the form of numerous elongated polycarps attached
to the outer surface of the branchial sac. There are about twenty placed along the
fourth fold on each side, and about fourteen forming a row just below the anterior
margin of the branchial sac. Each polycarp cousists of a central ovarial portion
surrounded by a peripheral layer of fine testicular follicles (P1. III, fig. 9).

Locality.—Madras coast, 2o fathoms. Two specunens.

The specimens show externally so striking a resemblance to Polyearpa manaar-
ensts, Herdman, from the Gulf of Manaar, Ceylon, that at the first glance I had
almost no doubt as to their identity. On cutting them open, however, many points
of diffzrence in internal structure were found, which necessitated the formation of
a new species for the present form. Thus, the mantle, which 1s very thin and
colourless in our species, is thick, opaque, and ruddy brown in P. manaarensis. The
dorsal tubercle is a widely open horse-shoe with the horns not turned in in that
species, whereas it is almost closed in our specimens. The shape of the stomach also
is not the same in the two species. But perhaps the most important point of differ-
ence in the internal anatomy is the situation of the polycarps, which in Herdman's
species are rounded and embedded in the thick mantle.

A pair of a macrurous Crustacean was found living as commensals in the
branchial sac of one of the specimens.

Monobotryllus violaceus, n. g. and n. sp.
(PlL. III, figs. 10 and 11; pl. IV, figs. 1-3).

Exterial Appearance—The body of this curious little species is ovoid in outline,
much depressed, and attached by the whole of the under surface. Along the
periphery the test is drawn out to form a thin layer with irregularly indented mar-
gins. The upper surface is convex and bears the branchial and atrial apertures on
the longer diameter, placed rather distant from each other. The apertures are both
simple round holes, not lobed, with somewhat raised lips. The surface is entirely
naked and smooth and is of a pale greenish-violet colour with a little silky lustre.
The size of the largest specimen is about 4 mm. in length and 2'5 mm. in breadth.

The Test is thin, but tough and leathery; on the under surface it is exceedingly
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thin and colourless. In the marginal zone it is traversed by numerous blood vessels
with terminal knobs like those of Bofryilus.

The Mantle is very thin all over, with no specially developed musculature. It
is quite transparent, allowing all internal viscera to show through distinetly.

The Tentacles are simple, filiform, with pointed tips. They are twenty in num-
ber, and of two sizes, placed large and small alternately.

The Branchial Sac is well developed and occupies a large portion of the internal
cavity. It is not folded, but bears a number (fifteen or more) of internal longi-
tudinal bars on both sides. The stigmata are broad and short, sometimes oval in
shape, and are arranged more or less regularly in transverse rows on both sides of
the endostyle; in other places their arrangement is quite irregular. “The transverse
vessels, where they are present, are only slightly larger than the interstigmatic
vessels, and are all of one size. The endostyle is long but narrow.

The Dorsal Tubercle is elongated longitudinally and placed between the posterior
arms of the peripharyngeal ridge; its opening is a short simple longitudinal slit.
The nerve ganglion is seen lying immediately behind the dorsal tubercle.

The Dorsal Lamina is a very narrow plain membrane.

The Alimentary Canal is very much like that of Botryvllus. It forms a simple
loop consisting of cesophagus, stomach, and intestine, and is placed under the
posterior portion of the branchial sac, mostly on the left side of the median line.
The oesophagus is very short and bent ventrally to open into the stomach. The
. stomach is oval-shaped with its walls folded longitudinally. It is provided with a
small curved blind sac. The intestine is bent in the shape of the letter S, and has
its posterior half surrounded by a ramifying gland whose duct opens into the blind
sac of the stomach. The margin of the anal opening is entire.

The Gonads consist of a number of small polycarps projecting from the walls of
the peribranchial cavity. They are arranged in two rows, one on each side of the
endostyle. Each polycarp is rounded in shape and is made up of two parts, the
ovarial lying nearer the endostyle and the testicular occupying the outer half.

Locality.—Puri, Orissa. ‘*Golden Crown". About fifty large and small speci-
mens attached to a fragment of oyster-shell.

This species is especially interesting as it exhibits a close resemblance to certain
compound Ascidians, such as the Botryllidae and the Polystyelidae. The shape of
the body, the structure of the branchial sac and the alimentary canal, and the
condition of the reproductive organs are all so strikingly similar to the corresponding
parts in members of the above named families that the only thing wanting for
placing it in one of these families is the common investing mass. At first I con-
sidered the possibility of the reproduction by budding and carefully examined some
of the specimens, but was unable to find any trace of the occurrence of this mode of
propagation. Besides, compound Ascidians. are, so far as I know, never solitary,
and even in a minute colony containing a single full grown ascidiozooid there are
always one or two large and some smaller buds imbedded in the common test. That
the test is traversed by blood vessels with enlarged terminal bulbs like those of
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Botryllus is not in itself suggestive of the occurrence of budding, since exactly the
same condition is also met with in certain species of simple Ascidians, e.g. Ascidia
lurida, Moll., Ascidiella expanse, Kiaer, Aseidiclla minuta, Kiaer, ete. which certainly
do not propagate by gemmation.

As this species cannot be included in any of the known genera of the Ascidiae
Simplices, it was found necessary to form a new genus for its reception. This genus,
which I propose to name Monobotryllus in reference to its great resemblance to
Botryllus, may be diagnosed as follows:

Monobotryllus, uov. gen.

Test leathery, both apertures not lobed.

Tentacles simple, filiform.

Branchial sac without folds, with numerous internal longitudinal bars.

Alimentary canal lying alongside the branchial sac; stomach longitudinally
folded , with a small blind sac.

Reproductive organs consisting of a number of hermaphrodite polycarps arranged
in two rows, one on each side of the endostyle ; each polycarp made up of an
ovarial and testicular part joined together to form a rounded mass.

As to the systematic position of this genus it is quite obvious that its nearest
allies are those forms among the Polystyelidae which have no folds in the branchial
sac, ¢.¢. Goodsiria and Chorizecormus; but as it is a solitary form I have thought it
more convenient to place it in the family Styelidae alongside the genus Polycarpa.
In the structure and arrangement of the polycarps it comes very near Michaelsen’s
Monandrocarpa, which is known only from a solitary individual but which the
author is inclined to regard as the voung stage of a colony. The presence of a small
curved blind sac attached to the posterior end of the stomach seems to point to a
close affinity to the Polystyelidae, whose members are invariably provided with such
an appendage, while on the other hand the simple unlobed condition of the branchial
and atrial apertures would rather suggest a near relationship to the Botryllidae.

Fam. ASCIDIIDAE.

This family is represented in the collection by five species, which, with the
exception of a single doubtful form, are all new to science. They all belong to the
genus Ascidia. The doubtful form could not be identified with certainty, as the
internal body had been removed from the test, the latter alone being preserved.

Ascidia canaliculata, Heller (?).
(PL IV, fig. 4). :
Asecidia canaliculata, Heller, Beitrige zur niheren Kenntnis der Tunicaten. Stlzungsber. Akad.
Wiss, Wien. Bd, LXXVII, 1848,
Locality.—The Andamans. One specimen (the test only).
It is from the external appearance alone that I refer this specimen with much
doubt to Heller's Ascidia canaliculata, originally described from the Cape of Good
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Hope. So far as the shape and condition of the test is concerned, especially in the
presence of longitudinal grooves on the outer surface of the siphons, it agrees pretty
well; but the number of lobes at the branchial and atrial apertures is different,
being in our specimen seven and five instead of the usual eight and six respectively.
As there is ouly one specimen in the collection it is impossible to decide whether
this is an abnormal condition or a constant specific character. In the latter case it
should of course be considered as a distinet species and be given a new specific
name.

The body is ovate in shape, with anterior end narrower and pointed and the
posterior broader and rounded ; it is somewhat compressed laterally, and is attached
by the whole of the left side. The apertures are borne on large prominent siphons,
the sides of which are channelled by well marked straight grooves running down
longitudinally from between the lobes. “The branchial siphon is anterior, terminal,
and is directed anteriorly : it is not curved and the aperture has seven lobes. The
atrial is situated about one-third the way down the dorsal edge, it is nearly as large
as the branchial, and is directed anteriorly and somewhat dorsally; the aperture
is only five-lobed. ‘Lhe surface is a little roughish, otherwise it is smooth and
regular, and is quite naked. The colour is a light yellowish-grey. The test is
cartilaginous and semi-transparent; it is not thick, the thickness varying from
0'5 mm., on the left side to nearly T mm. on the siphons. Size of the body: 43 mm.
long and 22 mm. broad. ;

Sluiter (11) described two specimens of this species from the island Billiton;
strangely enough they had both only seven longitudinal grooves on the branchial
siphon, fhe same as our specimen, and not eight as in the type described by Heller.
The atrial siphon, however, seems to have had the usual number of lobes and
grooves, as Sluiter makes no mention of abnormalities about them.

What makes me more inclined to believe that the test described above belongs
to this species, is the presence in another bottle, also containing Ascidians from the
Andamans, of a specimen of Ascidia, devoid of test, which agrees tolerably well with
the description given by Sluiter. It is rather small, being only 25 mm. long and
7 mm. broad at the widest part, so that it is of course questionable whether it
belonged to the same individual as the test. T insert here a brief account of this
specimen in order to show how far it agrees with the internal body of 4. canaliculata
as described by Sluiter. As Heller gave no detailed account of the internal organs
it is impossible to compare our specimen with the original type of the species,

The mantle is thin and delicate on the left side; on the right it has well
developed muscle bands running perpendicularly to the margin and ending abruptly at
a short distance from it so as to form a sort of boundary zone surrounding the remain-
ing part of the mantle. The siphons are strongly muscular.

The tentacles are simple, filiform, and numerous; they are not all of one size
and are arranged irregularly.

The branchial sac is rather delicate, and slightly plicated longitudinally. The
internal longitudinal bars are numerous but very thin, and bear at the points of crossing
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with the transverse vessels short curved papillae with rounded tips. Intermediate
papillae do not occur. The meshes are longer than broad, and contain about four
stigmata each. Owing to the contracted state of the specimen the form of the
dorsal tubercle could not be ascertained.

The alimentary canal forms a double loop with only a little space in the first
loop. The stomach is globular, with irregularly raised walls, and is sharply bounded
from the intestine. The intestine is rather thick throughout, except the rectum which
is very short and narrowed. The gonads are not well developed ; they lie in the first
intestinal loop and seem, partly at least, to extend over the outer surface of the
intestine.

The locality is Fast Island, Andamans (coll. Dr. A, R. Anderson), 898,

In the same bottle with this there is a specimen of a simple Ascidian entirely
covered with shell fragments  As nothing but the test is preserved it is impossible
to determine to what genus and species it belongs, but judging from the shape
and condition of the test T am inclined to believe that it is Stvela lapidosa, Herdman,
first described from Ceylon.

Ascidia irregularis, n. sp.
(Pl. 1V, figs. 5-10.)

External Appearance.—The body is roughly oval in outline and a little flattened
laterally. It is attached by the entire left side. Encircling the area of attachment
the test sends out a thin laver extending over the substratum in the form of an
irregular skirt. The siphons are both prominent and tube-like; the branchial is
situated at a little distance from the anterior end, and is pointed anteriorly and to
the right ; its aperture is surrounded by seven lobes, two of which are much smaller
than the rest. The atrial siphon is placed about half way from the anterior to the
posterior end, and is pointed posteriorly and to the right; its aperture is only five-
lobed. The surface is naked and shows small pointed protuberances all over, which
causes a very rugged appearance (PL IV, fig. 5). The colour is a hyaline pale yellow.
In size the animal is 29 mm. long, 20 mm. broad, and § mm. thick.

"The Test is thin, cartilaginous, transparent, and of a pale yellow colour. On the
left side, by which the animal is attached, it is very thin and shows the internal
viscera most clearly.

The Mantle is very delicate on the left side, where no muscle fibres are visible.
On the right side the musculature is pretty well developed and forms a continuous
layer of obliquely running fibres (Pl. IV, figs. 6 and 7).

The Tentacles are simple, filiform, with tapering ends; they are about sixteen
in number and are all of one size.

The Branchial Sac is delicate, and is not plicated longitudinally. The transverse
vessels are all of one size. The internal longitudinal bars are moderately strong and
bear at the angles of the meshes, as well as in the middle of each segment, short
conical papillae with bluntly pointed ends (P1. IV, fig. 10). . The papillae are all of
the same form, but those at the angles of the meshes are somewhat larger than the
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intermediate ones. The meshes are much longer antero-posteriorly than transversely
and contain each three long narrow stigmata.

The Dorsal Tubercle is cordate in shape, and is placed antero-posteriorly, with
the opening at the anterior end, slightly to the left of the median line. The horns
are both turned inwards (P IV, fig. 9).

The Dorsal Lamina is a simple membrane with no ribs and no teeth. Tt is
rather broad.

The Alimentary Canal forms a double loop on the left side of the branchial sac
(PL IV fig. 8). It consists of a very short oesophagus and a large intestine bent in
the form of the letter S, of which the first loop is almost closed. ‘There is no distinct
stomach. The anus is bilabiate.

The Gonads are inconspicuous. No compact ovaries are present, but a large
number of eggs, some very small and some larger, are found imbedded in the mantle
on its inner surface over the intestinal loop. The largest eggs measure about
03 mm. in diameter.

Locality.—Iaccadive Sea, at Station 245, 12° 40" 28" N., 74° 2’ 45" E.; depth
449-4605 fathoms, bottom green mud : October 14th, 1808,

This species belongs to that group of Ascidia which is characterized by the
presetice of asperities on the outer surface of the test, but differs {rom all of them
hitherto known in one or other of the distinctive characters, either in the number of
tentacles, or the condition of the dorsal lamina, or the number and arrangement
of the internal longitudinal bars in the branchial sac. At first I took it to be A. don-
nant, Herdman, recorded from the Gulf of Manaar, Cevlon; but the latter has fifty
to sixty tentacles, a strongly ribbed dorsal lamina, and about half a dozen stigmata
in each mesh of the branchial sac, and can by no means be identified with our
species in spite of their resemblance in the external form.

Ascidia hyalina, n. sp.
(Pl. I, fig. 14; pl. IV, figs. 11 and 12; pl. V, fig. 1.)

External A ppearance.—The body is irregularly ovate in outline, and is much
flattened laterally (Pl IV, fig. 11). The apertures are both sessile, inconspicuous;
they are both in the anterior part of the body and are not far distant from each
other. The surface is naked and smooth. The colour is a pale transparent grey.
The animal appears to have been attached by the leit side to branches of a bryozoan
colony. The size of the body is 20 mm. in length and r4 mm in breadth.

The Test is thin, soft, and gelatinous: it is almost colourless and quite trans-
parent.

The Manile is delicate and transparent, with the musculature very feebly deve-
loped. In some places, especially near the atrial aperture, blood vessels with minute
branches are very distinctly visib'e, '

The Tentacles are simple, filiform, and not numerous.

The Branchial Sac is rather delicate. The transverse vessels are of three differ-
ent sizes, three of the smallest ones occurring between those of the larger sizes
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which alternate more or less regularly. The meshes are almost square and contain
each five or six stigmata (PL V, fig. 1). Short, rounded knob-like papillae are found
at the angles of the meshes. 'There are no intermediate papillae.

The Dorsal Tubercle is horseshoe-shaped, simple, with both horns bent near the
tip to the right (P1. IV, fig. 12).

The Dorsal Lamina is a simple narrow membrane, with no ribs and no teeth.

The Adimentary Canal forms a simple loop on the left side of the branchial sac
in the posterior half of the body (Pl IV, fig. 11). It consists of a short narrow
oesophagus, an oval stomach, and a rather wide intestine bent in the form of the letter
S. The stomach is smooth-walled, and the anal opening is smooth-edged.

The Gonads form an elongated hermaphrodite gland placed inside the intestinal
loop. From it a duct is seen to proceed along the first part of the intestine and the
stomach, and' then along the terminal portion of the intestine to open a little below
the anus.

Localitv.—IiN.I5. of Preparis Id., Bay of Bengal, at Station 61, 14° 54’ 30" N.,
03° 51” E.; depth 41 fathoms; bottom sand, shell, and coral ; November 3oth, 1880.
One specimen.

This species resembles in external appearance some of those Ascidiae already
kllo.wn which have thin transparent tests, but differs from all of them in the details
of internal structure. It appears to be most closely allied to.dAscidia aperta, Sluiter
{,I‘”’ obtained during the Siboga-Expedition, but the form and condition of the
genital glands as well as the course of the genital duct are quite different. The form
of the mtestinal loop, too, is very unlike in the two species.

"

Ascidia willeyi, n. sp.
(PL. V, figs. 2-5.)

External Appearance—The body is longish oval in shape, and is somewhat
flattened obliquely (Pl V, fig. 2). Itis attached by the greater part of the left side
and partly by the posterior end, and the edge of the base is in places expanded into
a thin spreading margin. The apertures are both on the upper (right) side; the
branchial is anterior and subterminal; the atrial is about half way down and at some
distance from the dorsal edge. They are almost sessile, and the lobes, of which
there are eight at the branchial and six at the atrial as usual, are very distinct.

The surface is even, smooth, and naked. The colour is a pale horny tint. The
size of the body: 35 mm. in length and 2o mm. in breadth.

“The Test is cartilaginous and transparent ; it is very thin on the left side, but 1s
much thicker on the right. Fine blood vessels are seen everywhere traversing the
test. :

‘The Mantle is thin and transparent. The musculature is only feebly developed,
consisting on the right side of an irregular network of delicate fibres running in all
directions, while on the left side there are scarcely any muscle fibres so that the
internal viscera are very clearly visible (Pl. V, fig. 3). Even around the apertures
the musculature is very weak.
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The Tentacles are simple and filiform, and about sixty in number. ‘They are of
various sizes, some very long, and are arranged apparently without any regularity.

The Branchial Sac extends to the base of the mantle and is not longitudinally
plicated. The transverse vessels are all narrow. The internal longitudinal bars are
very numerous aud bear pointed conical papillae at the angles of the meshes, There
are no intermediate papillae. The meshes are elongated antero-posteriorly and each
contain two stigmata (PL V| fig. 4). Parastizmatic vessels are not present.

The Dorsal Tubercle is horseshoe-shaped, broader than long, with the aperture
directed forwards.

The Dorsal Lanuna is a rather broad membrane, showing ribs which are con-
tinued beyond the margin of the lamina as long tentacle-like filaments (Pl V, fig. 5).

The Alimentary Canal forms a close loop on the left side of the posterior half of
the body. The stomach is ovate, smooth-walled, and is not sharply bounded from
the intestine. The anal aperture is not toothed.

The Gonads are placed in the narrow space between the first and second loop of
the intestine, as well as over its branchial surface. The testicular follicles are seen to
be connected by delicate duets with the vas deferens. The oviduct is distended by
a large number of spherical ova and is quite conspicuous; it runs along the terminal
portion of the intestine.

Locality.—Off Cape Negrais, Burma, at Station 387, 15° 25" N., 93° 45" E.;
depth j0-49 fathoms; bottom sand and coral ; November 16th, 1g09.

This specimen presents in external appearance much resemblance to Ascidid
depressinscula, Heller, with which it also shows certain affinities in internal structure.
The shape and colour of the body, the mode of attaclunent and the condition of
the test are much the same; and in the number of tentacles, the shape and size of
the alimentary canal, and the position of the gonads our specimen agrees pretty well
with the description ol that species given by Herdman in his report on the Tunicata
of the Gulf of Manaar. But the number of stigmata in each mesh of the branchial
sac is in A. depressiusculu five or six instead of two, and the dorsal lamina is a plain
membrane with slight ribs and small marginal denticulations, differing in a marked
degree from what is found in our specimen.

Ascidia andamanensis, 1. sp.
(PL. V, figs. 6-9.)

External Appearance—The body is longish oval, much depressed laterally, and
is attached by the whole of the left side (Pl V, fig. 6). The brauchial aperture is
anterior, terminal, and appears to be sessile; the atrial, on the other hand, is placed
on a prominent cylindrical siphon springing from the dorsal edge about half way
from the anterior to the posterior end. The apertures are eight-lobed and six-lobed
respectively, as usual. The surface is quite naked and smooth except for a few
slight longitudinal creases and is of a pale yellowish-grey colour. The size of the
body is about 32 mm. in length and 16 mm. across the wider posterior part of the
body ; the length of the atrial siphon is 6 mun.
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The Test is rather thick. It is cartilaginous and semi-transparent, allowing the
internal body to be seen more or less clearly from outside.

The Mantle is very thin and transparent, with the musculature only very feebly
developed (PL V, fig 7). Lven on the siphons the muscular bands are not strong.

The Tentacles are siniple, filiform, and more than thirty in number. They are
not all of one size and are not arranged with any recularity.

The Branchial Sac is well developed and has very numerous internal longitudinal
bars. The transverse vessels are nearly all of the same size. The meshes are
much longer antero-posteriorly than transversely and contain mostly only two stig-
mata each (Pl. V, fig. ). Very short wart-like papillae are found at the angles of
the meshes, No intermediate papillae are present.

The Dorsal Tubercle is horseshoe-shaped, simple, with both horns turned in-
wards. It is placed in the posterior corner of a triangular peritubercular area just
in front of the origin of the dorsal lamina.

The Dorsal Lamina is a simple broad membrane. It has no teeth and no ribs,
and has the free margin undulated sideways (P1. V, fig. 8).

The Altmentary Canal forms a double loop on the left side of the branchial sac
in the posterior third of the body. There is no sharp boundary between the stomach
and the intestine and the anal aperture is smooth-edged.

The Gonads form an oval mass of testicular and ovarial follicles filling up the
space between the first and second loop of the intestine. The oviduet and the vas
deferens are separate, both running parallel with the rectum.

Locality.—Andamans. One specimen.

This species differs more or less distinctly from all the other known species of
Ascidia which have about two stizmata in each mesh of the branchial sac. It differs
from A. diplozoon, Sluiter, 4. longisiphoniata, Kiaer, and 4. longistriata, Hartineyer,
in having the dorsal lamina plain, and from . fricuspis, Sluiter, in having the
branchial papillae rounded aund not provided with lateral processes. In the struc-

ture of the branchial sac this species agrees pretty well with A. replans, Heller, from
which, however, it differs markedly in several important characters. Perhaps its
nearest ally is 4. nodosa described by Sluiter from the Bay of Batavia, but in this
species the tentacles are all of one size, the dorsal lamina is narrow, and the mantle
is muscular.
Fam. CLAVELINIDAE.

This interesting family, characterized by the possession of the faculty of repro-
duction by budding, is represented in the collection by the following single species.

Podoclavella fecunda, Sluiter (?).
(Pl. V, figs. 10-12.)

- Podoclavella fecunda, Sluiter, Die Tunicaten der Sibopa-Expedition. IAbt. Die Sozialen und
Holosomen Ascidien. Siboga-Exped Bd. LVIa, 1904,
Localitv.—Coral Islands, Andamans. Five specimens.
It is with much doubt that I refer these specimens to the above named species,

—
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first recorded from Banda. They are much contracted, and it was difficult to make
out their internal structure. ‘The external appearance, however, and the greater
part of what could be examined internally agree pretty well with the® description
given by Sluiter. The slight differences which occur here and there may be
regarded as coming within the limits of individual variation. T insert here a brief
account of one of the specimens which was least contracted.

The body is cylindrical in shape, about 15 mm. long and 5 mm. across, with
the posterior end tapering into a short stalk. The branchial aperture is anterior
and terminal, the atrial is placed a little backwards on the dorsal median line; the
two are borne on short conical projections, and are not lobed. The surface is of a grey
colour, and is wrinkled transversely in consequence of preservation. The testis
thin, soft, and transparent. The branchial sac is fegularly built but rather small;
there are broad horizontal membranes running along the transverse vessels and the
stigmata are long and narrow. Internal longitudinal bars are entirely absent. The
dorsal tubercle and dorsal lamina are just like the figures given by Sluiter. The
intestine forms a distinet abdomen ; the stomach is large, oval and smooth-walled.
The gonads are situated in the intestinal loop and are visible on both sides, and the
duct is seen running parallel with the terminal portion of the intestine. Tour
tadpoles were found in the atrial cavity.

PELAGIC FORMS.

Of the three different groups comprised in the Pelagic Tunicata each is repre-
sented by a single family in the collection,—-the Ascidiae Salpaeformes by the family
Pyrosomatidae, the Thaliacea by the family Salpidae, and the TLarvacea by the
family Appendiculariidae.

Fam. PYROSOMATIDAE.

The collection contains numerous specimens of Pyrosoma, but they are mostly
in such a bad state of preservation that it is alimost imnpossible to determine to what
species they belong. It is even difficult to count how many colonies there are, as
the specimens are nearly all very incomplete fragments, some being not more than
one-tenth of a colony. The only species.which I could identify with some degree of
certainty is the following.

Pyrosoma spinosum, Herdman.
Pyrosoma spinosum, Herdman, Report on the Tunicata, Part ITI. Repor! of the Scientific Results
of the Voyage of H.M.S. ** Challenger,’” Vol. XXVII, 1388.

Localities. (1) Laccadive Sea, at Station 275, 8° 27° N., 75° 35" E. ; depth of
net 731-771 fathoms; bottom green mud. One colony, 80 mm. long and 15 mm.
across. (2) 20° 177 30" N., 88° 50° E. Two imperfect colonies. (3} No luca.lit:-,r
given, 1300 fathoms. Two imperfect colonies.

Specimens of Pyrosoma {rom the following localities could not be identified on
account of their bad state of preservation:—

Ya
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(1) Andaman Sea, at Station 235, 14° 13° N., 93° 40’ I3.; depth of net 370-419
fathoms; bottom grey mud; April 8th, 1898. Two broken colonies and four frag-
ments. (2] Andaman Sea, at Station 236, 13° 50" N., 93° E.; depth of net 172-303
fathoms; April trth, 18¢8. One fragment. (3) Laccadive Sea, at Station 37I,
12° 18" 46" N., 74° 5" 29" E.; depth of net 450-380 fathoms; bottom green mud,
sand, and globigerina ooze; December 3rd, 1906. Ten larger and many smaller
fragments. (4) Bay of Bengal, rjoo fathoms. Four larger and four smaller frag-
ments. (3) Andamans.  One small fragment. :

Fam. SALPIDALE.

This family is represented in the collection by five species of the genus Salpa,
all well known to science.

Salpa costata-tilesii, Quoy et Gaimard (Cuvier).
Thetys vagina, Tilesius, fahrd. Nature. Vol. 1, 1802
Salpa tilesit, Cuvier, Anu. du Mus. tome 1V, 1804

Salpa costata, Quoy et Gaimard, Freveinel, I'ovage, 1824,

Loealities.—(1) Station 152, 11} miles S. 83° W, of Colombo [Lt.; depth of net
264 fathoms; bottom sand, shells, coral ; December 1zth, 1893. One specimen.
(2) Bay of Bengal, at Station 162, 13* 51" 12” N., 80° 28’ 12" E.; depth of net
145-250 fathoms; January joth, 18g4. One specimen. (3) Arabian Sea, at Station
358, 15° 55" 30" N, 527 38’ 30" E.; depth of net 585 fathoms: bottom green mud
and sand; December 18th, 1go5. Four specimens.
The specimen from Station 132 is imperfect, nothing but the test being pre-
served.

Salpa hexagona, Quoy et Gaimard,

Salpa hexagona, Quoy et Gaimard, Freycine!f, Voyage, 1824.

Localities.—(1) Bay of Bengal, at Station 1066, 13° 34" 55" N., 80° 32’ 12" E. ;
depth of net 133 fathoms; bottom brown mud; February 8th, 18g4. Two speci-
meus. (2) Bay of Bengal, at Station 323, 16° 25' N., 93° 43’ 30" E.; depth of net
463 fathoms; bottom green mud; December 21st, 1go3. One specimen. (3) Off
Port Blair, 244 fathoms. One specimen. (4) 57 miles SE by I of Ross Island,
Andamans, 165 fathoms. Three specimens. (5) Andaman Sea. Three specimens.

Salpa cordiformis-zonaria, Quoy et Gaimard (Pallas).
Holothuriim zonarium, Pallas, Spicil. Zool., fase. X, 1774.
Salpa cordiformis, Quoy et Gaimard, Ann. des Sci. nal. tome X, 1827,
Localities.—(1) Arabian Sea, at Station 135, 157 29" N., 72° 41 E.; depth of net
55¢ fathoms; bottom green mud; May 4th, 1892. One specimen. (2) Lat. 5° 56
N., Long. g1° 05" E.; 1590 fathoms. Two specimens. {(3) Off Port Blair, 244
fathoms. One specimen. (4) Bay of Bengal, 20" 18" N., go° 50" L., 65 fathoms.
Nine specimens. (5) Andaman Sea. One specimen.
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Salpa cylindrica, Cuvier.
Satpa eylindrica, Covier, Ann. du Mus, tome 1V, 1804,

Localily —Andaman Sea. Numerous specimens,

Salpa scutigera-confoederata, Cuvier (Forskil).
Salpa confocderala, Forskal, Descrip Anfur, 1775,
Salpa scuiigera, Cuvier, Adun. du Mus, tome IV, 1804

Localities. —(1) Lacecadive Sea, at Station 319, 12° 2° N,, 73° 46’ E.; depth of
net 1154 fathoms; bottom green mud, globigerina ooze; November 7th, 1go3. (2)
Gulf of Oman, at Station 342, 24° 40" 15" N., 57° 15" I, ; depth of net 745 fathoms;’
bottom soft green mud ; October 1gth, 1goy. Four specimens. (3) Off Cinque 1d.,
Andamans, surface. One specimen. () Andaman-Sea. Two specimens.

Fam. APPENDICULARIIDAE.

Of this family the collection contains only a single specimen, but this specimen
is highly interesting on account of its being unusually large and having voluminous
spiracular passages which occupy nearly the middle third of the trunk. Very prob-
ably it belongs to the rare genus Megalocercus, Chun.

Megalocercus sp.

This very interesting specimen is unfortunately in a somewhat shrivelled condi-
tion, so that it was-impossible to make out the internal structure satisfactorily. So
far, however, as could be ascertained without injuring the unique specimen, it
presents no character, except its slightly smaller size, particularly contradictory to
the description of Megalocercus abyssorwm given by Chun (2). Whether it belongs to
that species or not, it is of course difficult to §av, but it appears to me very prob-
able that it belongs to the same genus. i

The body including the tail is about 15°5 mm. long. The trunk alone is nearly
5 mm. long and 3 mm. across at the widest part; it is elongated oval in shape, with
the greatest width at the middle of the length and gradually narrowing towards both
extremities. The anterior end is truncated and is occupied by the transversely
elongated ofal aperture, while the posterior end is rounded and a little compressed
laterally. The anterior two-thirds are taken up mainly by the large pharynx and
are comparatively transparent, but the posterior third is filled up with the gonads
and is quite opaque. The endostyle is rather long and narrow, and runs along the
ventral median line of the pharyngeal-cavity ; it is somewhat widened at the anterior
end where it joins the peripharyngeal band. The peripharyngeal band runs trans-
versely in its ventral half parallel to the margin of the oral aperture, but in its
dorsal half its course is more oblique, enclosing a triangular space on the roof of the
pharyngeal cavity. The spiracula are very large; they form two large cavities
symmetrically placed one on each side of the median line in the middle third of the
trunk. It is these cavities that make this region the widest part of the trunk. The
spiracular openings are about r mm. in diameter, and seem to liave been circular in
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life. ‘The spiracular cavities are mostly lined with ordinary flat cells, the ciliated
epithelium being present only at certain places inside the external openings. The
tail is 13 mm. long and 3 mm. wide; the median muscular portion measures 2 mm.
in breadth and is thus wider than half the breadth of the tail. The colour of the
specimen preserved in alcohol is dirty greyish-yellow.

There is in the same bottle a detached tail of another individual ; it is about
10 mm. long and 3 mm. across. It is somewhat darker in colour, being a little
brownish, but otherwise differs in no respect from the tail of the uninjured specimen
described above.

The genus Megalocercus contained hitherto only a single species, M. abyssorum,
known from three specimens collected by Chun near Capri and Ischia from a depth
of six to nine hundred meters. ‘Fhey are 18, 22, and 30 mm. in length respectively.
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INTRODUCTION. .

The following paper deals principally with two collections of Oligochaeta from
the southern extremity of the Indian region, —one made by Mr. Kemp in Ceylon in
December, 1913, and one by Mr. Gravely in Cochin State in September, 1914, I have
added to the account of these collections descriptions or notes of a few worms that
have recently come into my hands [rom other sources; —two species from Bombay
kindly sent me by Mr. N. Kinnear of the Bombay Natural History Society, of which
one is already known and one belongs to a new genus; one found near Simla by my
pupil I,. Baini Parshad, M.Sc., Research Student of the Panjab University; an
Enchytraeid from Darjiling District belonging to Lord Carmichael’s Zoological collec-
tion in the Indian Museum; and one or two species collected by Dr. Annandale at
Ennur near Madras; the occurrence of the common Pheretima posthuma at Allahabad ,
whence it was sent me by Dr. Woodland, is also worth recording because of its bearing
on our knowledge of the Indian earthworm faunain general.

To take the last point first. In a recent paper (22) I wrote:—'‘ Though the
United Provinces (the upper Gangetic plain) is one of the best investigated regions in
India in the matter of terrestrial Oligochaeta, Pherclima posthuma has hitherto been
found nowhere within its limits; though it is on the one hand the commonest worm
of the Punjab, and on the other has been recorded by Michaelsen from no fewer than
ten places in Bengal." Indeed the genus Pheretima appeared to be absent or practi-
cally absent from the region intervening between Bengal and the Punjab. On receiv-
ing a copy of the paper containing these remarks, Dr. Woodland immediately sent
me some worms belonging to the species commonly used for dissection in Allahabad,
asking if they were not P. posthuma,—which they were. Pheretima posthuma
being a well-known peregrine form, the occurrence is of no particular importance from
a zoogeographical point of view: but it is interesting as showing that we are still far
from a complete acquaintance with the distribution of Indian earthworms, and that
any conclusions based on the absence of any forms from this or that region are liable
to be upset at any time. Itis probably true that, as Michaelsen wrote (9) in 1909,
¢ We may now be sure as regards the principal characters of this interesting fauna
and are justified in drawing conclusions as to its distribution and as to the geological
history on which this distribution depends’’; but notwithstanding the [act that consi-
derable collections have been worked over since that date, it would seem that India
is so large and diversified that all that has been done is really not much more fhan
the taking of a few samples here and there.

From the point of view of the Oligochaete system, the most interesting result of
the investigation of the present material is the discovery of two new genera, one from
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Bombay and one from Cochin State. The former, which Thave named Ervihracodrilus,
stands in a somewhat isolated position as a branch from the baseofl the Octochaetine
stock; its nearest relative and probably its immediate ancestor would seem to be
Howascolex, which occurs in Madagascar. The other, Comarodrilus, takes its place as
a well-marked genus of the subfamily Megascolecinae, and is related to other South
Indian genera such as Woodwardia and Megascolides.

The next most striking feature is the large number of new species which have
come to hand. Thus of 37 definitely named forms no fewer than 25 (20 species and
5 varieties) are new ; moreover, even of the specimens which I have referred to some
previously described species, a number are characterized by peculiarities which
seemed worth recording. In the genus Drawida three out of four forms are new, in
Megascolides all three, and in Megascolex twelve out of sixteen. With regard to the
latter especially, the impression left after working over these collections is that in
South India and Ceylon the genus has recently undergone a notable blossoming forth,
with the production of a large number of forms and intermediate forms, and thatin
consequence it is extremely difficult to separate species from varieties, and varieties
from examples of individual variability. The (Indian) range of Megascolex is of very
limited extent, vet the number of species is extraordinarily large; and still every collec-
tor, wherever he chooses to explore, brings back numerous novelties. So Michaelsen
(14) :—** Trotzdem schon mehrfach Oligochitenausbeuten von I'ravancore zur Bear-
beitung gelangten—ich erinnere an die Arbeiten Fedarbs, Michaelsens und Cognettis,
spheint die Oligochatenfauna dieses Distriktes doch noch bei weitem nicht erschop-
fend erforscht zu sein. Dafiir spricht die verhédltnismissig grosse Zahl (fiinf) neuer For-
men in dieser zwolf verschiedene Formen enthaltenden jlingsten Ausbeute. Wir diir-
fen hieraus den Schluss ziehen, dass die Oligochédtenfauna Travancores, sowie des siid._
lichsten Vorderindiens tiberhaupt, eine besonders reiche ist.”’ - And the same author
found the difficulty to which I have also referred (cf. post. under Megascolex sextus)
since he continues:—'‘ Leider wurde die Untersuchung dieser Ausbeute dadurch
erschwert, dass gerade die neuen Arten und Varietiten nur durch je ein einziges Ex-
emplar vertreten sind.” It is interesting to compare the above with what I have
previously said regarding Ceylon (20). The earthworm fauna of the extreme South
of the Indian region contrasts strangely with thiqt of the North, where there are no
endemic species, and those that do occur are well defined and fixed in character.

The addition of a Fridericia to the small list of Indian Enchytraeids deserves
mention in passing. ;

From the zoogeographical point of view no considerable addition to the general
scheme of our knowledge is to be recorded. The significance of Erythracodrilus and
of its relationship to Howascolex can scarcely be discussed at present, and must be
deferred till more is known concerning the earthworms of Western India. Indeed,
this is the portion of India which is most in need of exploration ; a glance through the
table given by Michaelsen (12) shows that with the exception of a few localities on the
West Coast which may more properly be reckoned to the South Indian region, the
only places in Western India which figure in the earthworm records are Thana near
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Bombay, Poona, and  Sind ' ,—each once. Since then I have received a few specimens
from Baroda (22), as well as those from Bombay recorded below. It is probably from
this region that we may look for the greatest advance in our knowledge in the future.

The finding of the first terrestrial species of Ponfodrilus is noteworthy. With
the exception of the lacustrine P. lacustris (Benham) (described originally as a Plutellus,
—perhaps its generic affinities are not vet entirely free from doubt, ¢f. 4 and 11), all
the previous species of Pontodrilus are littoral ; it is therefore startling to find a repre-
sentative of the genus living in crevices of quartz many miles from the shore. The
ancestral Pontodrilus was no doubt terrestrial; and it is interesting to speculate on the
possibility of P. agnesae as representing that ancestor,—at least in so far as it has
retained the terrestrial habit,—and of Ceylon as the original home of the genus;
reaching the shore, and being enabled to adapt theNiselves to a littoral mode of life,
its descendants, on this supposition, would have been carried in well-known ways -
widely over the tropical regions of the globe, becoming differentiated into the various
species which now exist.

In favour of this, first, is the fact that species of Plutellus, from which Ponlo-
drilus is descended, are endemic in Ceylon. Secondly, the disposition of the seminal
vesicles in Pontodrilus agnesae {in ix and xii) is peculiar; those organs in other species
of Ponfodrilus are in general in xi and xii (in P. lacustris in ix and xi). In Plutellus,
the direct ancestor of Ponfodrilus, the seminal vesicles vary in position, but the
commonest position, which is also perhaps primitive for the Megascolecinae in general,
is in segments ix and xii, as in the present species.' It is possible therefore that P.
agnesae Tetains a primitive character in the disposition of its seminal vesicles.

On the other hand P. agnesae shows no trace of a gizzard. Now not only has Plu-
tellus a gizzard, but certain forms or species of Ponfodrilus are also said to possess a
rudimentary gizzard (though in others it is quite absent). In this feature therefore
the present species appears to be among those that have departed more widely from
the parent genus. :

The question is not at present soluble. It is of course just possible that, while
the littoral species of Ponfodrilus may have descended from a Ceylon ancestor repre-
sented for us to-day by P. agnssae, and, one step further back, from aCeylon Plutellus,
Pontodrilus lacusiris on the other hand may have originated independently from an
Australian Plufellus. We are familiar with such parallel developments in the Megas-
colecidae ; such characters as the perichaetine arrangement of the setae, the micro-
nephridial condition, the rudimentary gizzard, have arisen at various times in the
history of the family and on various branches of the tree; so too, according to the
arguments used in discpssing the position of Erythracodrilus (v. post.), we have in the
past history of that genus a course of evolution somewhat similar to that which,
occurring on another branch of the tree, has resulted in Ewtyphoecus.

Letetl o 3 A o

! Of the 35 species in which the distribution of the seminal vesicles is mentioned in Michaelsen's
Oligochaeta (Tierreich, 1900}, they are in ix and xii in 18 ; the next commonest condition is that where
they occur in xii only (8 species) ; other conditions are represented only by three, two, or one species.
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In addition to the above remarks there are a few points of more or less general
interest to students of the Oligochaeta, which have recently —in part during the
preparation of the present paper,— suggested themselves to me for brief discussion ;
though I cannot pretend that the species described in the main part of the paper offer
more than a convenient peg on which to hang my remarks.

THE PHARVYNX IN THE ENCHYTRAEIDAE.

The usual condition in which what is sometimes called the ‘ pharynx’ of Enchy-
tracids presents itseli in sections is that of a flat raised plate of high columnar
epithelium, with very definite edges, on the dorsal wall of the alimentary tube
immediately behind the buccal cavity; this is shown, for example, for Enchylracus
barkudensis in fig. 1 of the original description of the worm (23). This plate is
sometimes described as * suckerlike’ —at least it has been so by myself, —with, cer-
tainly, a suspicion that it might be everted from the mouth aperture and applied to
the substratum for the purpose of adhesion after the manner of an actual sucker.

Fig. 1 shows that such eversion may take place; a number of specimens of . bar-
kudensis (belonging to a previous capture from the Chilka Lake) appear to have
everted the pharynx at the moment of fixation. A similar phenomenon is recorded by
Bayvlis (1) for a species which he describes as Enchyviracus careinophilus.

But whether the plate when everted can act as a sucker, for adhesion, possibly
for help in progression, seems to nie more doubtful. The muscular fibres (m. ph., fig. 1)
attached to the epithelial plate might be supposed by contraction to withdraw the
centre of the plate, and so, as for example in a sucker of Sepia, to produce a vacuum
between the centre of the plate and the substratum; but the firm margin, capable of
maintaining a close apposition, is wanting, and the high columnar epithelium seems
an unsuitable sort of covering for such an organ.

The use of the everted pharynx as a means of adhesion and progression in Aulo-
phorus tonkinensis (belonging to the Naididae) is well established (Annandale apud
Michaelsen, g; Stephenson, 18); but under ‘pharynx’ is here included the whole
circumference of the alimentary tube (‘‘ the pharynx is large and wide’’),—hence the
meaning of the word is different from that in which it is used above in connection
with the Enchytraeidae.

It is possible that the plate might be the central plug of the sucker, the margin
being formed by the surrounding structures,—prostomium and everted portion of
buccal cavity, ¢f. fig. 1). But I would suggest rather that the plate is sensory in func-
tion, and may be extruded for the purpose of exploration, or possibly also for picking
up minute food particles by adhesion.

Another condition of the pharynx is shown in fig. 3; the pharynx is here retracted
so as to appear as a thickwalled hollow hemisphere opening forwards into the
beccal cavity. The figure is actually drawn from a specimen of Fridericia car-
michaeli; but the same condition, only in a more exaggerated form (narrower cavity,
the upper and lower walls being almost in apposition; narrower mouth projecting
forwards into buceal cavity) was found in specimens of Enchytracus barkudensis also.

R S T ——
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The condition is therefore to be regarded, wherever found, as temporary only; the
specimen from which Southern has illustrated the pharynx in his account of Grania
maricola is in this condition (106)

O THE OCCURRENCE OF SETAE IN THE BODY-CAVITY IN ENCHVYTRAEIDS.

In the description below of Fridericia carmichaeli, reference is made to aggrega-
tions of setae and setal fragments in segments vii—ix, surrounded by masses of
coelomic corpuscles. These were present in all the specimens examined, and are
therefore, it would seem, not accidental but a regular character of the worm. The
condition is represented in fig. 4. The masses of setae and corpuscles occupy the
hinder and upper parts of the segments, the posterior septum of the segment often
forming a sort of pocket, more markedly bulged hackwards than in the specimen
selected for illustration. The setae are in the actual specimens much more conspicu-
ous than appears from the figure, where they are not distinguished by differential
shading from the masses in which they are embedded ; in reality they stand out by
their brightness very markedly; the small circles in segment viii in the figure are
setae or fragments cut transversely.

The fragments are of all sizes and thicknesses, from fully developed and
normally shaped setae downwards. Some are miniature setae of the ordinary shape;
some are spicule or needle-like, mere straight rods, often much thinner than ordinary
setae, and perhaps longer too; some are stout and blunt, some stout and sharp;
some are hooked at the end, others not. Along with the setae there also oceur in
the mass numbers of black granules. In places the masses appear to be limited by
a membrane formed of flat cells—presumably the modified coelomic corpuscles of
the surface of the mass. L '

The above appearances lJmugl{t to my mind a curious condition I found on a
previous occasion in a specimen of Enchyiracus harwrami, which I did not describe
in my account of the worm (22), but which may perhaps find mention here. Dor-
sally situated under the body-wall, to which it was adherent, was a large sac contain-
ing much granular matter (apparently disintegrating cells), one large normally shaped
seta, a number of normally shaped but smaller setae, and many incomplete setae—
minute fragments only. The capsule or enclosing membrane of this tumour,—for
this seemed the best word to apply t¢ it,—may have been, as I was inclined to
regard it at the time, the distended setal sac itself; or as in the case of Fridericia
carmichaeli the mass may have consisted essentially of coelomic corpuscles, and the
sac wall may have been produced by the modification of an outer layer of the cor-
puscles. But a difference between the two cases is that in the Enchyfraeus, so far
as I know, the appearance was confined to a single specimen.

Another case which may possibly be comparable in some degree with the above
is that of Gramia maricola' described by Southern (16). Here ‘‘in addition to she

! Michaelsen (15) considers this form to belong to the genus Michaelsena; for convenience however
I here retain the author's name for it.
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normally formed functional setae, almost every specimen shows large numbers
of setae of various sizes scattered about in the body-wall. These setae usually
occur in parallel bunches, but may be scattered about quite irregularly. They
lie in the inner layer of the body-wall parallel to the surface, and do not pierce
the epidermis. In shape they resemble the functional setae.” The author con-
siders that ““in order to explain the observed phenomena it is therefore necessary
to suppose that the seta-producing tissue has undergone a process of proliferation
and spread from the region of the normal sctac over the inner surface of the
body-wall, This tissue appears to be in a state of unstable equilibrium in this
species.”” Tt will be observed that the supernumerary setae are not said to be in the
body cavity or surrounded by coelomic corpuscles, but in the inner layer of the
body-wall.

Finally, it is well known that in the Lumbricidae simall brown grains, of about
the size of a small pin's head, may often be found in the coelom; these when broken
up are seen to consist of brown granular matter derived frum broken-down dis-
coloured amoebocytes, in which are embedded discarded setae and nematode worms
(Johnson, 6). I have found such grains, one of which on examination contained an
entire seta, in a species of Perionyx, a Megascolecid.

The above cases may not all be comparable together. In some at least, the
abnormally situated setae or fragments are apparently in process of being got rid of,
—in other words eaten away by the surrounding cells.

The black particles in the corpuscular masses in Fridericia carmichaeli recall
chloragogen pigment, and so too the brown granular matter in the grains found in
the coelom of Lumbricidae, ete. It seems possible that the coelomic corpuscles,
dissolving the substance of the setae, separate out the matter again in the form of
the brown or black granules, and that this is perhaps ultimately got rid of by the
nephridia ; or, of course, the effect of embedding the setae may merely be to render
them harmless.

As to whether the setae are in all cases, at first, normal setae, I should say not ;
it might be possible to suppose that the variously shaped fragments in Fridericia car-
michaelt had been derived from normal setae by gradua! solution under the influence
of the corpuscles; but the long straight needles present a difficulty ; and the smaller
setae of Grania maricola appear to have been laid down originally of smaller size than
the ordinary functional setae.

The chitinous cuticle of Arthropods and Annelids, besides being important or
indispensable to ifs possessors in the role of an external protective covering, is never-
theless suspected to be, in part, an excretion ; and if so the same must be said of the
similar material which composes the setae. It would seem possible from the above,
that this may be formed, on occasion,as rods or spicules purely in the way of excretion.
Tifse purely “.excretury setae ' are perhaps sometimes never got rid of, and remain
to the end of life (as possibly in Grania maricola); in other cases, possibly, they may
in turn be attacked, metamorphosed into substances that can be more easily disposed
of, and finally eliminated through the usual channels.
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ON THE SPERM-SACS IN THE GENUS ENCHYTRIEUS.

In a recent paper (23) I wrote of the sperm-sacs in this genus, ““ The sacs do not
include the funnels of the vasa deferentia’': and since they are, in-the stages at which
I have examined them, completely closed, it is not obvious how the spermatozoa
escape. A specumen of Enchytracus barkudensis perhaps explains this (v. inf.); the
wall of the sac was apparently wanting in part, —hence it would seem that at a cer-
tain stage the sperm-sac disintegrates or ruptures, possibly under pressure from with-
in. Indeed, unless we assume an active penetration of the sac wall by the ripe sper-
matozoa there would seem to be no other means of exit. I do not, however, think we
are at present entitled to exclude the active penetration of the sac; a re-examina- -
tion of my specimens of E. harurami has also shown, in one case at least, a small
hreak in continuity of the wall of a sac; —but on the one hand it is possible that
slight damage of the kind might occur during section-cutting, and on the other the
appearauces do, in one or two places, suggest the penetration of the sac-wall by
mature spermatozoa.

The question now arises,—Are sperm-sacs present throughout the genus Enchy-
fraens? In the published desecriptions of a number of species they are said to be
present!, in others they are not mentioned, while in some they are definitely said to
be absent (as in E. indicus, 19, and compare 22, p. 322). In the latter class I am sure

‘(as regards the specimens I myself examined) I may place E. dubius and E. nodosus,
described some time ago by me from the Clyde (17). But is it possible tlat after
rupturing, the wall of the sperm-sac entirely disintegrates, so that in the later stages
not even the remains of sacs are visible ? On this supposition the species in which the
sacs are absent or are not noted may have been described from specimens in a late
stage of maturity; it may be notedghat I have never seen a clitellum in E. barkuden-
sts, and in E. harwraini, which also possesses testis-sacs, the clitellum, though distin-
guishable, was not conspicuous. It is, however, scarcely possible that the specimens
of E. dubius, without testis-sacs, belonged to a late stdge (¢f. text-fig 2 and fig. 12,
pl. ii of the-original description, both showing large testes,—hence an early rather
than a late stage).

It may perhaps be necessary ultimately to remove E. dubius from the genus (I
included it, as the name implies, somewhat doubtfully); or the present genus may have
to be split up into two, one comprising those species which have and the other those
which have not sperm-sacs. But a number of already described forms may have to
be re-investigated before this can be done.

I may refer briefly to the condition in E. carcinophilus recently described by Baylis
(r). ‘The sperm-sacs appear to be of the nature of those described for E. barkudensis,
etc. ; but the testes are said to be in segment x on septum 10,11, 7.e. outside the
apenn—sal:s —it would be impossible so to deseribe them if they were within the sacs.
Thiis appears to me to be an unlikely position; apart from the analogy of E. harurtimi
and E. barkudensis, to mention only forms with which T am myself acquainted, there

! So recently Stirrup (24), for Enchylracus albidus.
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is the apparent impossibility of the sexual cells getting info the testis-sac, where they
are to undergo ripening ; for whatever may be said as to the possibility of their
getting out, when ripe, in order to enter the funnel, they are at least not motile when,
in their early stages, before they even form the well-known morula-like masses, they
are detached from the testis.'

ON THE USE OF THE TERM ‘‘IRIDESCENT FunNELS."

On dissecting many of the ordinary Indian earthworms, what appear to be the
funnels of the male deferent apparatus are often conspicuous by their glistening or
iridescent appearance; and we find that words like metallic, glittering, iridescent,
glancing, glinzend, have frequently been used in descriptions.

What I wish briefly to draw attention to, is the fact that the funnels themselves
are not iridescent, but that this appearance is due to the ripe spermatozoa in their
neighbourhood. The spermatozoa when fully formed constitute wisps or bundles of
innumerable extremely fAne threads lying parallel to each other, and the iridescence
is a consequence of the parallel arrangement. The phenomenon is the same as that
seen in the well-known ° diffraction grating’; in the same way the separated cuticle of
a worm is iridescent, in consequence of the parallel striae of which it is composed.

While ripe spermatozoa, which have assumed the parallel arrangement, are thus
iridescent in mass, sperm morulae and the various developmental stages of the sper-
matozoa are not. Since the spermatozoa take on the parallel arrangement before their-
discharge by the sperm-ducts, a quantity of matter in the testis segments (or in the
testis-sacs, if these are present) will often be found to be iridescent; and if the ripe
spermatozoa cluster round the funnel, this will be concealed by aniridescent investing
layer.

As confirmatory, it may be recalled that in the Megascolecidae the spermathecal
diverticula (which act as the storehouse for spermatozoa received from another worm)
are frequently of the same glancing appearance. In some cases the flocculent mass
of sperm morulae, etc. in a testis segment passes gradually into the iridescent material,
without there being any definite separation between the two (I observed this in Megas-
colex polytheca var. zonatus). In Drawida ghatensis a fragment of what might have
been described as a large iridescent funnel, when broken off and teased, was found to
consist entirely of spermatozoa (the ® Samentrichter’ in Michaelsen's figure of this
species,—fig. 2,—is I think obviously merely bundles of spermatozoa). Finally, I
have cut sections of the ‘iridescent funnels' of Pheretima hawayana, after detaching as
much of the surrounding matter from them as possible, and found, as was to be expec-
ted, that the actual funnels were largely overlaid by a layer of spermatozoa arranged

— S ———— e e i — i -

' If I might venture a further word of criticism, I would briefly advert on the non-correspondence
of text and figures in the account of this worm. The segments occupied by the clitellum (xi—xiii) are
said to be devoid of setae; but setae are shown on xi in fig. T and on xiii in fig, 8, The dlitellum
itselt'in fig. 8 seems only to extend over xii-1/2 xiii. The outline of the brain is said to be very slightly
concave behind ; but figs. 1 and 4 show it as slightly or markedly convex, It is hardly likely that the
writer has prepared text and figures from different species; is the species variahlg‘.rin these points? Tt
would have added to the value of the description if (supposing this to be the ca.seﬁi_t had been so stated.
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parallel to each other, with their axes at right angles to the epithelial surface of the
funnel.

It is quite allowable, I think, to take the presence of the iridescent material, at
any rate when adherent, as an indication of the presence of an underlying funnel;
though probably no inference as to the actual size of the funnel can be drawn from
that of the iridescent mass, and such a phrase as ‘large iridescent funnels ' (which I
have no doubt used myself on occasions) is scarcely admissible.

Family ENCHYTRAEIDAE,
Genus ENCHYTRAEUS.
Enchytraeus barkudensis, Stephenson.
(Plate VI, figs. 1-2.)
Ennur backwater, Sta. 3. Two batches, one of four and one of three specimens, both obtained
during January, 1015 (N, Annandale).

This species was recently described (23) from the Chilka Lake, and it is perhaps
not surprising to find it again in a somewhat similar habitat further south. There
are, however, a number of differences, some of which are imteresting and have a bear
ing on the general anatomy of the Enchytraeidae; these are referred to below, The
three chief diagnostic marks of the species however, which I gave in my former paper
{number and distribution of setae, rudimentary salivary glands, and sperm-sacs enclos-
ing testes) characterize the present specimens ; as additional points of agreement may
be mentioned the characters of the penial bulb and perhaps the thickening of septa
7/8-9/10

In the first batch the specimens were 6 mm. or less in length, and comprised
46-48 segments; in the second the¥ were 8-10 mm., and of 64-67 segments. No
clitellum was seen even in those specimens which were fully sexual.

The pharynx was found in one of two conditions. Either it presented a dorsally
situated sucker-like plate (the condition usually met with in Enchytraeids), sharply
defined, of a very tall narrow epithelium ; or it resembled the form of pharynx found
in Fridericia carmichaeli (v. inf.},—a hemispherical thick-walled caecum with convexity
backwards, the narrow lumen in this case appearing as a slit between the dorsal and
ventral walls of‘the caccum, the oesophagus beginning ventral and anterior to its nar-
row mouth. For\a third condition (extrusion outside the mouth) found in some later
specimens from the Chilka Lake, and remarks thereon, see the Introductory section.

In hoth the gaecal and the sucker-like condition of the pharynx a stout band or
bands of musct fibres were seen passing downwards and backwards from the
pharynx to the, al body wall, in addition to the numerous bands, universal in the
Oligochaeta, pass upwards and backwards to the dorsal parietes (¢f. ridericia
carmichaelt ‘\R’ith this band the anterior prolongation of the septal glamds
towards the x (supposed ductules of the septal gland-cells) unite.

The oeso s certainly passes into the intestine without sudden change, as
noted in the description; but this seems to take place in segment xi or xiii
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(instead of further back in Xv, xvi, or xvii). The dorsal vessel also seems to hegin
variously in xii, xiii, or xxii; therr; appears to be no doubt about the last observation,
and, since the previous account of the worm gives the origin of the vessel as xv, xvi,
Or Xvii, we may conclude that this character also shows a large degree of variation

’lllere are four well-marked lateral vascular commissures in the anterior regiot ;
the first, running very obliquely downwards and forw ards, ends ventrally at a lev -:1
between the setae of segments ii and il ; the second, lessoblique, ends between the
setae of iii and iv; the third, almost 1.L,|L1L.1I ends behind the setae of iv; the last,
behind the setae of v : they seem therefore to belong to segments ii—v. lllf_' ventral

vessel is formed by the union of two trunks from the anterior end of Hu.- animal ; this

union takes place just behind the level of the setae of segment iv; the first two com-
missures therefore join the trunks before their union, the last 1u-:: join the ventral
vessel.

The form of the nephridia is'illustrated in fie. 2¢ and . The interest here again
lies in the variability of characters which are commonly taken to be of specific value;
and it may be noted that in this case the vari: ability exists within the same specimen,
Fig. 24 represents the nephridinm ol segment ix: it is thin, elongated, continued
behind without sharp demarcation into the duct ; 1,1_:. 2h, from a nephridium behind
the genital segments, is pyvramidal, with a relatively narrow duet which leads off from
the ventral and posterior angle with an arched course downwards and backwards to
the surface (the arching was conside rably more marked in another case). The figures
were drawn from an entire specimen in cedar o1l ; the facts were also confirmed by :
subsequent examination of longitudinal sections.

The sperm-sacs and lestes present the same featuies as the previous specimens from
the Chilka Lake; hut in one of the specimens which was sectioned the wall of the sac
appeared to be wanting in its posterior part, and™there also seemed to be a gap at one
place on the antero-dorsal part of its extent. The mutade sperm-morulae v .re
nevertheless not scattered through the adjacent segments, but remained comnacted
together in a definite mass within the sac. Ripe spermatozoa were c-:»e-m?n ' n;,.,lx-a

1 ¥ H 4 e
round the mouth of the funnel. The sac-wall is an extremely delicate *«‘rnri:: e vu;_d‘,. T

it is of course possible that the apparent rents in its continuity argalue 1ﬂ-%m:iﬂ:-‘ :
during section-cutting; I have, howev er, no reason to think that’ this i 15 really
and of course a disintegration of the sac is the easiest w ay of e\phumui__, how the 11;.111:,
products reach the funnel.

The penial bull is a small approximately spherical cluster of.cells surrounded by
a membranous capsule ; it might be called rudimentary. Tho'm ;2[15 f which itis com-
posed have no very distinctive characters: muscular strands pass BAwards, as usual.
The penial lumen is chitin-lined ; the bulk c:f the bulb, and the ten ortion of the
vas deferens lie to its inner ulde The male aperture can be SE‘EH \ surface as a
semgcircular slit, in the position of the {absent) ventral setae of %

What I think must be regarded as a rudimentary female f:mm
discovered in longitudinal sections. A few nuclei are seep,on :
pouching of the ventral portion of septum 12/13 in one uP =

vidict were
tht backward
nd from this
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situation a cord of cells leads downwards, apparently losing itself i or on the body-
wall, '

To the previous description of the spermathecal apparatus it may be added that
there are no glands found round the end of the duct, which opens in 4/5 just below
the level of the lateral setae.

Genus FRIDERICIA.
Fridericia carmichaeli, sp. nov.
(Plate VI, figs. 3-5.)

Runeneet Tea estate, 40005000 {t., Darjiling District ; ii-iii, 1014, Thirteen specimens.
( The average {ength was about 15 mm., breadth 4 mom. ; 64 segments were counted

in one of the specimens.

The prostomiwm is rounded, more or less semicircular in shape. The first six seg-
ments are relatively short.

The sefae are of the * Enchviracus type'. The lateral bundles contain each.two
setae s and this was also the case in the ventral bundles of four out of five worms
examined carefully for their setal characters. In the fifth specimen, however, the
number of setae was mostly three per ventral bundle in front of the ¢litellum and two
per bundle behind 1t ; bundles of replacing setae, three or two, were also seen. DBoth
ventral and lateral bundles are absent in segment xii.

A Jread-pore 1s present, and also dorsal pores from segment vi onwards.

The clifellum is only slightly marked ; it covers segments xii—xiii. The male aper-
fires are situated on bluntly conical papillae on segment xii at the sites of the
missing ventral setae.

The internal anatomy was elucidated principally by means of sections.

The coelomic corpuscles arelarge W%al, and granular, with a very distinet nucleus
1ere are dgfinite aggregates of these corpuscles dorsally insegments vii, viii and ix

= unding numbers of setal fragments; these are not chance collections,

cur 1 the same situations in all four of the sectioned specimens; they
erred to on p. 41, General Part.

__hl lining of the buccal cavily is approximately cubical, and is thrown
IR 115 and ventrally, especially ventrally (fig. 3, buc. cav). The

both do: . g : .
My 18 not in these specimens marked by the flat sucker-like
-dorsal wall of the prr

elevation, composed
Enchytraeids; the
directed backwards,
and a lumen opening :
probably temporgry

I columnar cells, which is commvnly seen in sections of
7 be described as a hemisphere with its convexity
rall composed of an elongated columnar epithelium,
ly into the buccal cavity (fig. 3, p# ) but the condition is
the General Part anf.; the oesophagus begins
cal cavity in front of the pharynx. The pharyngeal muscu-

igd the hemispherical projection ; especially noticeable ig a
de of the oesophagus, at the anterior limit of segment 1v,
ckwards to the ventral body-wall (fig. 3, m.). Fur-
I Encloggacids will be found on p. 40.
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The salivary glands are small; they originate from the junction of pharynx and
oesophagus as diverticula which are prolonged backwards each as a solid club-shaped
mass of cells (fig. 3, sal.), the posterior end being rather broader than the stalk, and
appearing to be somewhat curled inwards hehind the pharynx towards the middle line.
These structures are limited behind by the sheet of muscle-fibres passing downwards
and backwards from the pharynx. In their club-like form and small extent of the
lumen they resemble the structures described 1n Enchviraecus barkudensis (23).

Septal glands are present in segments iv, v and vi: they are bulky, filling the
segments at the sides of the oesophagus; those in v and vi have forwardly extending
ventral lobes in addition

{ hloragozen cells begin in v, and are numerous i vi and behind. 'I‘lluu[':{ral.-'u'n'rr;,'.'r.\'
passes into the imfesfine without the appearance ol any marked difference between
these two portions of the canal

The chvle cells which are a character of the genus extend in this species through
segments xiv—xviii. In these segments they form a comsiderable portion of the ali-
mentary epithelium, indeed in a number ol s ctions apparently the whole, though
usually other more cubical cells are present along with them. The chyle cells are
clongated columnar cells, their peculiarity, as is well known, heing the possession ol

a central canal which opens into the lumen ol the gut, In the present species the

canal is straight for the greater part of its length, but at the basal end of the cell it is

often bent to a right angle or curved into a semicircle; the portion ol the canal near
its mouth seems to be ciliated, but only that portion. The free surfaces -of the cells
are ciliated ; the nucleus, containing a cei _l'-_i] L<~11,|M’ﬁﬂh‘fh",fnl pated at about half the
height of the cell or a little lower. The iI.I|1'r1‘-*‘!\-.3ﬁ-d:f'.1ﬁ3tﬂg_ﬁ'glF“-?‘i}l:in the cell is bordered
by a zone of hyaline non-granular protoplasity "-'5||11|‘]~ bevangd: this again is a zone of
deeply-staining (with iron haematoxviin) _-.:r:nuﬂ“ particles. " T'he cells are not in close
alshetwee

apposition throughout their length ; there appear to be considerable im
them : the intestinal blood-sinus bathes their basal ends.

The dorsal vessel can be traced backwards in sections as far, at leas
XV

in the posterior part of ix, just in front of its passage  {hroudh)
number of cells are ageregated inside its lumen but thess ;1;'{5‘!;15‘.:;(1.,153
be called a cardiac body A sinus-like space containingthils ".}"i_hL o
intestinal wall as far forwards as segment vi. O (- L
= Y N : S ! onspicue
The nephridyr héginedrom, seement vii. The antesep Y 51 :
: L sl ol relatively
tiie thbe undergoes

The duct appears

considerable sizeé, perhaps a third as long as the pos’
some windings in the anteseptal portion before pierci
_to leave the lower surface at the posterior end. _The det
of the nephridia in preserved material is not alwaye

The cerebrul ganglion is rounded behind, concave antern

"

is a little longer

thgn broad, and lies above the buccal cavity, in front of { :
al pharynx.

The ventral nerve cord shows a giant fibre dorsal in positio
The festes were doubtfully identified: ventrally jg
anteriorly as a collar of cubical cells; the mau
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collar, appears as a large spongy mass, in which it is mostly impossible to discern cell
boundaries ; each funuel is larger in section than the alimentary tube, the space
between which and the lateral body-wall it entirely fills out. The lumen is small,
excentric, nearer the inner side of the funnel ; the cells of which the mass is composed
appear, so far as they can be distinguished at all, not to radiate directly outwards

from the lumen to the periphery, but to be disposed in a spiral manner

Sperm morulae are free in large numbers in xi; septum 1o/11 15 much bulged
forwards, so that serment x is nlnost non-existent as a cavity in the mature animal
{¢f. fig. 4.) The vas deferens i1s an extremely line much coiled tube situated in the

ventral portion of xii; the amount of coiling is illustrated by the fact that it may be
cut about 16 times in a single section,

The penial body (fig. 5) is a small compact ovoid structure, with a musecular o

fibrous capsule; strong strands pass dorsally and laterally to the hody-wall L'he

mass lies to the inner side of the penial lumen, which latter extends upwards and out

wards beyond the point where it is joined by the vas d ns,  The cells of the bulb

do not extend on to the body-wall ; but [ am unable to give more precise detailsof its

i

ire since the condition of the specimens scarcely permits of refined histological
letached ova are present in segment xii; funnel and oviducts

- the usual situation. The ampullae are ovoid n shape
¢ : be oesophagus, with which thetr lower
an are continued into those of the

PLAE T Bt the lumina of the two. The (_']li-

s15t%.0 unnar cells of variable height, but mostly

pnrotoplasim and basally situated nucleus;
relatively small. At the upper end where
L111 plic clongated granular cells have dis
of the duct is mvaginated into the cavity of the am-
the direction of the ampulla obliquely upwards
; nds downwards and outwards to open on the
ateral line of the body. There are no gland cells
v MONTLIGASESR : —
wIDA.
Pvida ghatensis, Mchlsn.
VII, fig. 6.)

rotate , 24—27-1x.1014 (F. H, Gravely). Two specimens.

T4, alt. 0-300 ft.; Cochin State; 28 -29-ix-1gty (F. A, Gravely) Two
L ]
v been described by Michaelsen (12); it will therefore

picrencggetween his specimens and mine, and to

of str
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External characters —Length of largest specimen 105 mn., diameter 7 mm. Daor-
sally the colour is a slaty grey, with a pink tinge posteriorly, ventrally a lighter grey;
the lateral region in the anterior portion of the animal appears thickened, the inter
sermental furrows being deeper as they cross this lateral region than above or below
it - this lateral region is in tint the lightest portion of the body

Segments 183—180; posterior end tapers rapidly, the segments being very small.
The prostomium is small and 2y volobous,

With the higher powers of the dissecting binocular rings ol minute papillae, light
‘n colour. are seen on the anterior or on most of the segments of the body, These
papillae resemble those caused by extremely numerous and minute perichaetine setae,
and are possibly of the nature of sense organs.

[ could not in all cases be certain as to the segment on which the setae begin.
In one specimen the ventral bundles began in ii. the lateral apparently in iv; in
another both bundles began from iii, and in a third from iv, thoueh lateral setae were
doubtfully present in iii.

A few of the setae were examined microscopically. A seta from segrent viii is
shown in fie. 6: its length is 52 mn., breadth at nodulus ‘041 mm. ; the basal
is seen to be verv stout, the free end bheing curved and pointed. ‘The
thereabouts shows a number of very fine sculpturings ; under
these appear to be angular, with point directed backwart
possibly spines, though they cannot be seen tg zroject fr
second seta from the same segment g i

A seta from a few segments furthe

exageerated form; but this curious déN 1 W

T

distance behind the genital region. ThNgEEulptug

should be added that probably all the seiag
setae, which had not yet come to project

There was no clitellum in any Sines
showed them to be sexually mature.

The nephridiopores in the anterior part of the bod}
and posterior regions they are mostly lateral,

Internal anatomy.—Septum 4/5 is distinet and
and 11/12 are fused in such a manner as to form a ri1
alimentary cail:

The gizzafds vary ; the most postel
successively smaller. It is really scarcely correct I
are only slight segmental constrictions in a ggu 10110
might reckon six gizzards, in xvi to xxi, in the 5P
anterior one or two were weaker than the rest; the oesoph®
n®rmal and somewhat thickened in xv. In a second, SiXgaElTE N
the first being less firm than the rest. In a third, beld te
specimens, there were four only, in xix t axii, th pl

firm in xviii,
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The diverticula of septum o/1o, which pass backwards as elongated sacs, and in
which the male genital products are formed, reached as far as segment xii, xiv, or xv.
After crossing segment x each sac passes dorsal to the gut underneath the ovarian cham-
her representing segment xi, previously described.  Thesac is quite free, and does not
fuse with the floor of the chamber: the ovarian chambes can be cut through in the
middle line and lifted up quite clear ol the subjacent structures. On opening the
posterior swollen end of the sac I did not discover a testicular vesicle,—i.¢. a second,
closed sac within the bag-like diverticulum of o/10; the testis and developing genital
products appeared to me to lie free in the cavity of the diverticulum itself.

The prostate (male atrium) is an ovold mass, with its long axis antero-posterior,

conspicuous on the body-wall, taking up the length of segment x; it is joined by the
vas deferens on its anterior face. The ovaries are crescentic fringes on the anterior
wall of the ovarian chamber {secinent ,\'i_:-, lving alongside and underneath the arch
of the nephridium.

The shape of the spermathecal atrium varies. It may project upwards, papilla-
ventral body-wall; or it may appear as an ovoid structure, with its
rior, sessile on the body-wall; in these cases the duct joins the

1.1

Pper surface but at the middle of its height. Or it may be

in the body-wall —easily defined and isolated but not projecting,

ith the inner surface of the parietes.

Latensis is thus a variable species. After dissecting the first
1

erect a separate variety for it, on the
id spermathecal at rium. In nocase
,|:_---I;n:ut'i. with the condition described
among themselves, A comparison of the
Flic above notes will show a few other differ-

a broitiea, sp. nov.

fchin State; 16—z24-ix-1914 (F. H. Gravely). A single specimen.
5 mm. Ashort, relatively very hroad, dorso-
s much contracted antero-posteriorly as all the seg-
ir is a very dark brown, almost black, dorsally, and
Moot e ascnizable.

X -

segments 120

AL

are very small and veng closely paired ;
nrerior part of the body, and I could not distin-
1. Setae ¢d are in the lateral line of the body: and
tier less than the ventro-lateral, ae <<1/6 circum-
TCE.

s are in furrow 10/11; they are bordered by prominent ligs,
wrgins of the furrow. They are situated midway between
L.

nc

r genital apertures were visible. From an

no

et
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examination of the base of the female funnel n the dissection, the female aperture

would appear to be between b and ¢, probably near 4.
Internal anatomv.—Septa 5/6—8/g are somewhat thickened.

There are three gizzards in segments Xiii—xv; the anterior one is, however, less

firm than the other two

The last heart is in ix.

The testis-sacs are large, Mmassive, |
the part in x is larger than that in ix. On opening the

srojecting on both sudes of septum g/10, not

constricted by the septum;
eace the testis is seen, after clearing out the contents, asa small bushy structure. The
vas deferens is a fine tube which leaves the posterior side of the sac and presents
numerous closely packed coils.  The prostate 1s an opaque-white ovoid body in x; it
has a short moderately thick stalk, a amooth surface but without muscular shimmer,
and is joined by the vas deferens on its inner side.

The ovarian chamber is formed by the fusion of septa 10/11 and r1/r2. It was
opened into while opening the specimen, which of

The chamber encircles the gut dorsald

to show that the rool

SEeIs

chamber is at the dorsal parietes
ly, and in the present case was full of ova.

The ovary is a considerable fringe-like band on the anteriof
chamber. The funnel is on the posterior wall, in the lateral regioy
however, lateral to the gut by a greatly drawn-out dorsal

the base of the funnel is y

very far from the mid-dorsal line;
wall
The ovisac, originating dorsaly
is tubular. elongated, and contained W™
alimentary tube, and tapers towards its I
The ampulla of the spermatheca is situatl
of septum 7,8 ; it is ovoid in shape, and

]

end. The duct coils considerably, song A
in seement viii; it then pierces the septum vend
atrium, which is wholly in vii. The atrium is a mam
parietes in the line of the lateral setae (or ratl
ruption of the muscular layer of the body-wall whic
the duct at its base.

Remuarks.- ; R
D. travancorens®, Mich. (12). It is indect
Michaelsen's specimens were in a bad conditic

A erhaps, the pj

account is based on a single specimen; and future oppo
specimens which bridge over the differences. X

present specimen seem however to distinguish it; I shou
colpur as characteristic,—unfortunately the condition of Micl
not allow him to state the colour. The shape of the eg}
atria, perhaps also of the prostates and ogghe malg ar t

guishing marks between the two
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Drawida parambikulamana, sp. nov.
Parambikulam, 1700-3200 it. Cochin State; 10—z2y-ix-1914 (. H. Gravsiv). A single specimen.

External characlers.—Length 84 mun., diameter 3} mm., colour a bluish grey,
darker on dorsal, lighter on ventral surface and laterally. The bodv-wall in the lateral
region on each side appears rather thickened (¢f. D. ghaiensis, an! ) The situation of
the ventral setal bundles is marked on each side by a dark line extending the whole
length of the ventral surface (due probably to the interruption along this line of the
continuity of the longitudinal muscular coat); there i1s a similar dark line in the
situation of the lateral bundles in the posterior half of the body, though this lateral
dark line 1s less marked than the ventral,

Segments 140, Prostominm indistingnishiable

The setae are small and closely paired; aa==bc; dd is approximately equal to halt
the circumference of the body,—perhaps a little more, but not as much as 7. The
lateral bundles are situated a little below the middle in heiecht of the thickened lateral
region of each segment. The setae are less closely paired in the anterior region of

the body, where {seement vii) aa==5ab, while further back na

A considerable number of nephridiopores are Iateral in position, a lew however

ventral.

No clitellum was Fincuishable.
The male aperturd » on minute papillae in furrow 10/11 outside the line b,
but nearer b than «

minute pale spots in

perhaps represented by a pair of

The spermathecal apertures are in

7/5, small, and their ¢

Infernal analomy. faps represented by a sheet of a muscle

Hirected rather backwg
galich it

of the level of furrow 5/6: being thus

]

v v-wall,

sth a septum, the septa being usually

: forwatds. Septum 5/6 is attached to the body-

"]

he corresponding groove; 1t and subsequent septa up
est are thin.
segments xili—xv, that in xiii being smaller than

in ix.

x, and only

0/10, projechs

f'wards into ix. A sac whg opened, but
1erent to the wall that testis and funnel could not
ass itself was presumably testis.

el of attachment of the testis-sac, and sessile on
Feptum ¢/1o, is a white mass with a delicately mammillated
2 examining microscopically this proves to be the 8x-
d vas deferens. The tube has in this part of its course a
1110 e visible under the dissecting binocular in
ostate. In this specimen the duct was full
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of spermatozoa, and had while still fn sifn a rather glancing opalescent appear-
allce.

The prostate is an ovoid sac-like mass of considerable size, attached by a bioad base
to the body-wall. Tt is rather flattened laterally, and its lower part is yellower and
;1]11}:31'1_-11[53' more muscular. A flocculent substance (? j_{i."|11-.11.1'!:1[' 'L'L'H‘."‘:I can be .‘w‘CTﬂE‘:L‘ti
off its surface by needles: the surface is however in the natural condition smooth. A
small central cavity can be demonstrated by cutting across with scissors. The vas
deferens joins it on its anterior margin.

Segment xi is short antero-posteriorly; septa ro/rr and 11/12 are fused imme-
diately above and at the sides of the alimentary canal, and thus form the floor of an
ovarian chamber. The roof of the chamber is at the dorsal parietes, where the two
septa mentioned are close together though separate, The ovarian chamber (==seg-
ment xi) is thus opened in the ordinary dissection. The ovaries are seen as narrow
fringes lateral and dorso-lateral to the intestine on the anterior wall of the chamber;
the funnels were not identilied.

The egg-sacs, diverticula of septum 11/12, are small, tubular, wider at the motith

and narrower at their hinder end, which is turned forwards. They are entirely con-

tained within segment xii.
The spermathecal ampullae are broadly oval sacs of considg@ilble size in segment
[ tl yrsal to the gut and

‘row, coils considerably

rment, one on each sidi
The ductig

in viil, and pierces septum 7/S to_jgi 1 se of the latter. The

viii, on the anterior wall of the se

almost touching each other in the middle line
atrium is of moderate size, teat-li hen examined micro-
scopically after clearing with acetic ¥

Remarks.—With the exception of .Y scies of the genus seems

closely to approach the present one. A\ cou rva is difheult, because

on the one hand Bourne’s description (5) p revity gnd baldness

yri, and

and on the other I have only a singlg
no indication of the amount of variability which 1

) O
the two partly on the ground of differences in the test
colour; but perhaps more on the ground of the
though but little shorter than mine (75 as against !
third the thickness (Bourne gives the circumference
corresponds ol he coloured
sents the living®vorm of natural size, s
life might, ffom the plate, be described as hght™
blood vessels).

B,

Drawida chalakudia

(Plate VII, fig. 7.)

# Chalakudi, Cochin State; 14—30-ix-1914 (F. H. Gravely).
largest, bears sexual marks.

External characters.—ILength 41 mm. Qggamete;

on the dorsal, light on the ventral surface. 3
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Prostomium prolobous,-—an oval lobe filling up the circle of the anterior margin
of the first segment.

The setae are paired, but not very closely in the anterior region; in the segments
near the male aperture aa=j3lah, further back aa==6ah. The other relations may be

i

given as aq=>0c, dd=half circumference. The setae begin on segment ii.

No clitellum is distinguishable. The sexual apertures also were distinguished
only doubtfully, though the specimen was quite mature; they all were extremely
minute, the male pores apparently m 4, the female as whitish spots in «, the sperma-
thecal apertures in ¢, in the usual furrows,

Genital markings were present as follows (fig. 7): —On segments x and xi, bisected
by furrow I0/11, is a transversely oval area, which extends antero-posteriorly from
the setae of x to those of xi, and laterally on each side to a point outside the line b.
Thus 1n lateral extent it comprehends the whole ventral surface ; while antero-pos-
teriorly it is more than the equivalent of a segment, since the ventral setae of x are
in front of, and those of xi very considerably behind, the middle of the length of their

respective segments. The margin of the area () is white, the interior (¢) darker.
Within the dark region, medially situated on the posterior half of x, is a semiecireunlar
raised patch (e) with its base lving at furrow 10/11; the furrow is here slightly curved
with its convexity bgkwards, and this portion of the furrow is deepened as compared

with the portions in yximity to the lateral margins of the raised semicircle, which

are shallow (d).
A slightly thicker ; onsversely elongated, is present on
however less well marked and less

segments vii and viii

extensive than that oo

Internal anatomy.— erately, septa 6/7—8/g are considerably

strengthened.

xv: this region might be described as a
rd, there is not much constriction at

The gizgards are

o of the oc

s & wced at all. -

n each side, each nephridium being adherent
The nephridiopores are (? always) i the line of

- ricted by it
s into ix is larger (con™erably larger
ojects backwards into x. After openiix one of the
achable flocculent matter, a quantity still remained
as a sort of fur; this perhaps indicates that the
1on of the wall. The site of the funnel was perhaps indi-
mass on the floor of the sac in the neighbourhood of the
1e vas deferens could' also be seen arising. The wvas
e indinggeh both sides of the septum ; it enters the
t niddle of its height.

setided by se

e e
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The prostate 1s large, and presents itself as a rectangular block beneath and

rather to the outer side of the hinder half of the testis-sac; it takes up the whole

: x B el o
length of the secment, and Is somewhat constricted where it is attached to the parnie
tes — or it might be deseribed in other words as sessile on the body-wall by a some-
what narrowed base. It is soft in texture; no muscular lower portion or duct 1s
distimguishable,

The ovarian chamber is of a less specialized form than m a number ol other

species of the genus.  On apening the specimen the appearances in this region did not

sugzest the presence of a chamber at all, and septa 10711 and 11 12 appeared to have
the usual disposition (7.c. that usual in other families). | m elaser examination, however,
IT 12 :'|'|'|'|:\_'.|:.{'I..| L0 pass forwards above and close to the out to be united with 10/11,
thus forming the floor for an ovarian chamber, which has as its roof the dorsal body-
wall, where the septa are not approximated at all. I believe I passed a needle for-
wards, from seement xii underneath the chamber and dorsal to the alimentary tube,
=p that its peint appeared i.-: v without penetrating a septum : but the whole worm
is very small.

The space —sesrment xi. ovarian chamber, -was flled dorsally and laterally to

the alimentary canal by a block of soft whit
.

ination proved to be ovary,—not ova which had been shed '

th

e substance, which on l'.li-.':'n_—-ﬁ']lit_‘ exam-

block is divided in

Fornent.  The ovaries

the mid-dorsal line and each half is attached ventrally in

are thus particularly massive
The ovarian sacs extend backwards & C as seoment xvi; they
are of an elongated tubular shape '\ narrowing gradually

towards the posterior end

The funnels, on the anteriorface ol 11; as each consistine of a
se together, and hence
mouth gf the ovisac
e folds the

L

couple of much thickened rounded folds, parallels

the borders of a groove: at thei

forming

these tolds unite m a bluntly pointed
tained groove, passing ventralwards, reach the
the attachment of the ovary. :
The spermathecal ampulla issphericai, att
7/5 dorso-lateral to the oesophagus; the duct is thin
segment viii. The atrium, in vii, is relatively fairly
ture in its s maelo chane —a stin
projecting upvwgfds. The junction of T1%
in the bodyVall.  So far as could be seen [rom e
about theline ¢, - near the middle line immediately adj
Remarks.—Thiz would appear to be one of t
As primitive characters may be mentioned the slight ¢
region of the alimentary tube and non-displacement of septa irg
tion of the ovarian chamber; the well-marked prostomiun
had the apportunity of examining, both iggonnect; i
previously, it is very common for the prostO%aam
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and, perhaps, the fact that the setae begin, as normally, in i, and are certainly not so

relatively small and very closely paired as in a number of species of the genus

Genus MONILIGASTER.
Moniligaster deshayesi, 15. Perrier
Parombikulam, I700-3200 1t Cochin State: 16 ..'|-i'-.-'.'-|' (F. H:. Gra 1 wo specimens,
one without chitellum
External characters—Length 30 mm., hreadth G5 mm.: colour a medium olive
ventrally, eonsiderably darker dorsally with a bluish tinee seoments about IO
Prostomium not distinet : slight lateral thickened recions in each serment (of
some species of Drawida, ant.) No dorsal pore
setae minute, closely I red: fd estunate lichtly more than half
eircumference, so that  is just below the lateral line of the body

The sensory papillae, if they are such,described in the next variety (var. gravelvi]

were scarcely visible and irrecularlv distr

e

were more regular and more marked in the second.

Chitellum x—xiii=4, not well marked, distingnished by a rather lighter colour

and a vellowish ting

=

Male apertures 1l in groove ro/r1, outside b, but nearer # than . Female

apertures indistinct, 11 11/12in h. Spermathecal apertures minute, in groove

7/8, just below ¢.

AN

The nephridiopg ith the ventral or the lateral setal

bundles. but there is
Fous muscular sheets and strands which

Taternal anatomy.

yass from the auteriog imentary canal to the parietes, those which

nresent segda are to eir relation to the nephridia ; since the rule

Loainst the posterior face of a septum.

1e body

0] @t v, and the sheet of tissue on the posterior face

{1

i Taking the nephridia as guides, it 1s found that

= : eripherdl attachment, so that segment v is not
rocedure for displayving the interior of the worm.
ing sezinent v the nephridia of the segment are seen,
1

vessel, and auairoks e Llie attach-

e parietes 1s at the levW{of groove 5/6.

inmber, in xv—xvin; the oesophaseal wall 1% however
rudimentary gizzard might also be enumerated.
The hearts are not attached to the posterior septum of
aps generally the case in the Oligochaeta, but are free in ghe

face of the septa, arch over the alimen-
in the nuddle hine dorsal to the gut.

s poster
cach ¢
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The testis-sac is in segment x,—large, rectangular, attached to the posterior face
of septum g/10. On opening and emptying one of the sacs, the testis is perhaps seen to
be represented by a small bushy projection on the ventral wall; there was also seen on
the ventral wall of the delicate and transparent sac an oval ring-like opaque thicken-
ing, perhaps representing the margin of the funnel; the vas deferens leads off from
the anterior end of the ring. near which the testis is also situated. Curiously, in the
second .»;pt:n:inlu.'-:l examined, the right testis-sac was not contained in x at all, but in

i

xii, Its empty neck passed beneath the ovarian chamber, and expanded m xi1 to a

rectangular bag filled with genital products. The condition here therelore somewhat
resembles that in Drawida ghatensis. A number of coils of the vas deferens also
accompanied the testis-sac in xil.

The vas deferens is a very long and much looped tube; the loops are long,
straight, the two limbs running closely side by side: there are two bunches of such
loops, one projecting forwards from septum ¢/ ro into ix, another on the posterior face of
the septum, ventral to the testis-sac, projecting mnto x. The first part of the vas is
thinner than the rest.

The prostates are very large, sausage-shaped, extending back dorsal to the alimen-
tary canal as far as septum 14/15; but this does not represent their full length, since

T.4/15 is so much bulged back by them that it comes to lie at the sgme level as 16/17 dor-

sal to the gut. The prostates are rather bent toone side at thglinder ends ; they are

of a pearly white colour, thus differing from the egg-sacs, s-sacs and spermathecal

ampullae, which are (in the preseryed he vas deferens in its

terminal portion runs backwards ol opening into the latter

some little distance from its hinde Fior, ectal) part of the

prostate is narrower than the rest, more ke a duct: it is rathey

twisted, and appears finally to become rathegd as it enters the body
wall.

The ovarian chamber, situated g 1e alime

morphologically the eleventh segment. The ox (] Wi
of fringes on the anterior wall of the chamber, archiiy
to approach each other near the middle line.
terior wall which pass downwards to the ventro-lat

The ovarian chamber is quite free from the a
casily he losees

The ovisag#fare large, lving alonp®
anteriorly €y open by a narrow neck into the

The #hermathecal ampulla is broadly ovoid, situate
septum, 7 8, to which it is attached underneath
leaves the lower end of the ampulla, forms a number 0
plgrces septum 7/8 ventrally, close to its attachment to the par
siderable course in vii passing finally between the two lo
to join the inner (internal) end of the glk of t
cates (v. 1nf.). '
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The glandular mass in connection with the ectal end of the spermathecal appara-
tus is of large size, situated in vii, bifid, each half compact and rounded, with a yellow-
ish mammillated surface: one half lies higher in the segment, the other ventrally to

' this, the whole bound down to the ventral body-wall and to the septum (7/8) by loose
areolar tissue. The stalk (atrium) is relatively narrow, and bifurcates, one branch
going to each half of the mass. Neither the stalk nor its two branches are in any
sense sacs; the appearance is that of two ducts proceeding one from each half of the
mammillated glandular mass, which unite to form a common duct; this common
duet is less than half as long as the glandular part and nowhere dilated.

In the second specimen the division of the glandular mass into two lobes was not
obvious: a division could however be made by means of needles, though not without
some slight damage to the substance of the gland. But I am quite certain that the
jdea of trying to separate the mass into two parts would never have occurred to any
one who had no previous knowledge of the species. The duet from the spermathecal
ampulla entered the lower surface of the mass.

Remarks,—This species is especially interesting as being the first of the family
Moniligastridae to be described (IS, Perrier, in 1872, from Ceylon). The type specimen
(the only one of the species then known) was re-examined about 19og by Michaelsen

g errors in the original deseription. Michaelsen himself became

(q), who corrected s
possessed of other spq@ens in 1910 (12), and made a few remarks on them, especially
throwing doubt on th 1 1913 he also received from
Travancore (14) a badj '

The present is t]
species have come to e hat the present specimens also differ

Hewed locality of the Lype. I

- o o new varleby (var. intnor).

m which specimens of this historic

sufficiently from the t3 stitud iriety {in the prostomium, setal relations,

position of nephridiopog a0s thie form of the atrial glands of the spermathecal

gpparatus) ghough I e them as such, I have given an account

i1 g

prie lengl

far. 1ov.

ivelyd,

U 1-4-x-1g914 (F. H. Gravely). A single specimen.

m., diameter 5 mm.; colour on dorsal surface
ventral surface a lighter tint of the same, the lateral
rply marked off from both, of a still lighter drab

ear thickene : Rl (S =l IO
¢ spp. of Diraiwida, ant.® Segiments 139.

. No dorsal pores.

d very closely paired ; ae and be appear to be, W general,
uples are a little below the middle of the height
ed regions (v. sup.) in the anterior part of the body, about
in the middle, and slightly above in the posterior parte of

umber of small whitish spots, arranged as
raised. These rings at first sight simulate

i dle ¢

Epot slig
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rings of minute perichaetine setae; in the most anterior seements of all they are smaller
than in the rest of the segments in which they oceur, They may possibly represent
sensory papillae (¢f. Drawida ghatensis, anl.).
No clitellum was distinguishable. '
The male pores appear as slits ‘0 furrow 10/11, marked only by a slight thickening !

I:m(‘l whitening of the intersegmental furrow at the junction of the lateral and ventral
areas of the body-wall, i.c. between hand ¢, Noother apertures or oenital marks were
visible.

The nephridiopores are some in the line ab. others in ed; but there is no regular
alternation.

Internal anatomy.—The anterior septa have the exact relations deseribed in the
case of the'preceding form ; septa 5/0—5/g are much thickened.

The gizzards are four in number, in segments Xv xviii ; they are spherical or
somewhat flattened antero-posteriorly, are all about the same size, and are preceded
by a firm portion of the oesophagus in xiv.

The testis-sacs are ovoid, attached to septum g/10, projecting backwards into
segment x but not forwards into 1x. The vas deferens consists of large bunches of
loops, in both ix and x, which are prominent and look at first sight like a bushy gland,
it to the base of the

anovary for example. Theloops are all attached to the septumn
finmunicate with one

testis-sac where it joins the septum, and cannot be seen to
another at their attached ends. The vas emerges from tangle near the body-
; 1f near its ectal end,

wall in x, passes back to the prostate £ a
. latter by connective

ascends along the inner face of the
ental) end.

tissue, and enters the substance of t
The prostate, attached to the body-

the of 10/11, is narrow at

1
its origin, rather twisted, firm and indis mctly ce probably muscular
roader, and with it

logd b

LS 83 1 r e
T'he organ passes back as far as segment x

nt xiii i

fellow entirely covering the dorsal
forwards and backwards by the swollen and
these posterior ends, as said above, heing joined by T
are of an opaque white colour, their surface g
into slightly marked lobes, but 15 otherwise smo
with the gizzards are the most conspicuous objects

< Thoug as will be se
were quite fulf developed,
Ovaries ang#ego-sacs were absent; there appee
previous #pecies and in Drawida ; rudiments of the I€

ends

Col

though somewhat doubtiully.

The spermathecal ampulla is in segment viii, attac
fage of 7/8 and overarched by the nephridium ; it is of ovoid
into a narrow duct, the coils of which project backwa
duct penetrates septum 7/8 near the bodgewall, andghavi

and difficult to follow, it joins the atri™@and o
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glands are a pair of structures in segment vii, one on each side, in shape an elongated
and rather flattened ovoid, and lying obliquely in the sesment so that the anterior
end is more external: in the natural condition this lum‘i:inu 1= probably 1'L-1n'pht~1;:prl
by saying that the glands are flattened between the cone-like septa 0/7 and 7/8.
The gland 1s bound to the parietes by a quantity of connective tissue: there is no
trace of its being bifid ; its surface is however mammillated, or composed of a num-
ber of small slightly projecting lobules. The duct is given off from the under portion
of the gland ; it is short, moderately stout, and opens apparently vent ro-laterally on
the surface,—at a rough guess, as seen [rom inside, about one-third of the circumi-
- ference from its fellow of the opposite side.
Remarks.—When I first examined this form I had no doubt that it was a dis-
tinct species, since the large atrial gland of the spermathecal apparatus was a single

-

undivided structure on each side; in the other species of the genus these glands are

double on each side. But the dissection of the other specimens of the genis con-
tained in the present collection has rendered necessary a revision of my lirst impres-

iayvest,

sion ; as has already been seen, in one of the specimens which I refer to M. d

the double character of the glands was obvious, and each portion had its own stalk

leading to the common atrium ; in the other specimen the double nature of the elands

qit, and could only be demonstrated at the cost of some damage

was much less appa

to the glandular ms:l Since therefore the division into two of the organ seems

s, the purely single character of the gland in the present

to vary in its completd

a1 no other considerable. differences

. specimen 15 of less imy

between the two form t with establishing a variety for

the present example.

WS COLECINAE,

TELLUS.

b—z4-ix-1014 (F. . Gravely). A single specimen,

Para ulam, I7¢

jortunately Rl and seminal vesieles; the species is there-

s PONTODRILUS.

: is, Bedd. [. ephippiger (Rosa).

L1015 (N, Annandalz). Several batehes, taken on
: = il
ae, 5pD. 1oy,

revices of quartz. Dec., 113 (5. W. Kempy Three speci-

of them represent the anterior end, one the posteriar,

o ft., Dee.,, 1913 (5. W, Kemp). One complete though

agment incomplete at both ends.

-—Il.ength 65 mm., diameter (average) T mm.; colour dgrk

b 1e grooya marking off the prostomium is slight, so

Proloho
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The setae are paired; aa=2ab, be-thab-cd; the setae d are dorso-lateral, and dd
—about 3¢d, and is approximately one-third of the circumference. In the auterior
part of the body dd is rather greater. Setae a and b are absent on xviil.

The clitellum is a little lighter in colour than the rest of the body, and extends
from 1 xiii to } xvii or over the whole of xvii=—4 or 4}. The mid-ventral region has
here the form of a longitudinal groove. :

The male apertures are on small papillae on segment xviii, between the positions
of setae ¢ and b which are absent here. The female apertures were not seen ; in sec-
tions they were found to be paired, opening at the level of the setae of xiv. The
spermathecal apertures are minute, in furrows 78 and 8/g, in the line &. There were
no other genital marks.

Internal anatonv.—The internal structure was elucidated by sectioning one and
dissecting another specimen.

Septa 4/5, 5.6 and 6/7 are all thin, 7/8 and §/g are slightly thickened, g/10—11/12
are moderately thick, and finally 12/13 is also slightly thickened.

The pharyngeal glands appear, as usunal, as deeply staining masses in sections ;
in iv the cells are mingled with the muscular bundles on the dorsum of the pharynx ;

and the mass extends backwards as far as vii, T'he oesophagus is straight through-

out its length ; it is dilated in v, but its wall is not thickened. ZFhere is no gizzard,

nor any calcareous glands.
No heart was seen posterior to segment xii.
£11c

The excretory system is meganephri in xii -(sections) or xiil

(dissected specimeny.
Testes and spermatozoa are i
were identified in x.
The vesiculae seminales are two pairs, 10 ix

k present in xi; none

pending forwards and
backwards from septa g/10 and 11/12 resp

The prostates are tubular: but theg
both in sections and in dissection, 10

nistaken g st sio
for

e C
moderate in size, and confined to segment xviij
pressed together, and both in sections and in
tima-prostate ; but by careful mamipulation th
The terminal portion of the duct is at first
the body-wall it ot
- 3
The ovari

and 1y

grind funnelsarte n sed

open, separg#ly from each other, at the mi
The ghermathecal ampullae are ovoid or subspher
reach upwards to the dorsal body-wall. The df
mination, and about half as long as the ampulla, from w
cafgd. There is a single diverticulum, given off from the mi
duct; in shape it is elongated, spindle or club-shaped,
side of the ampulla to about half the height of the latter.
Remarks.—The above account (excep meast
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ments) is the result of the examination of the Horton Plains specimens  The specimen
from Elk Plains, examined later, showed a few differences. The prostomium was
small ; 1ts character was difficult to ascertain,—I thought at first it was zygolobous
but afterwards concluded that it was ! epilobous. The clitellum extended only
Hfi.a‘-_jl]’r]jt‘ into xvii, {.c.=rather over 31, The setal relations seemed to vary, perhaps
in consequence of the uneven contraction of the surfaces in different parts of the
worin ; aa=I}-2ab=bc=cd approximately. The nephridia began in xii on one side,
xiii on the other. The duct of the spermathecal apparatus was relatively longer and
thinner, the diverticulum smaller and attachied nearer the ectal end of the duct. The
prostates were destroyed by the injury to the specimen.

Genus MEGASCOLIDES,

Megascolides hastatus, sp. nov.

1 y &F i b
(FPlate VII, fig. 9.)
Parambikulam, r700- 3200 ., Cochin State; 16—24-xi-1915 (F. H. Gravely). Seven specimens.

External characters.—The specimens are of various sizes ; some of the smaller
ones show the porophores as well as the larger,—e¢.¢. they are present in a specimen

min. in maxinum diameter.

55 mum. long and 1}
The largest specNlen measures 175 mm. i length, and has a maximum diameter
with a slaty tinge in places.. The body is rather flattened

| the g

of 21 mm, Colour grey

in the anterior portion ol agion, and posteriorly 1s cylindrical. Seg-
ments 216.

The prostomiun
and bent downwards i

The dorsal pores be

it was best seen it was epilobous %,

LI.

The clitellum ez i} xiv—xvii=3}, but is not well marked ;

one spegiien it wa r being of a browner colour.

2 are

5

M lum aa=21—3ab, be=11—2ab, cd=

13 i T

a=3ab, be=2ab, cd=1}ab; near the posterior end
tiring of the lateral setae is thus not very close, the
or half as much again as the ventro-lateral. The

to half the circumference. The setae of the first

1 those behind,
; e IClI L Wy 111, DECWEel the

probably represented by minute white sts on xiv
- in front of the level of setae a.
pemare small, in furrows 7/8 and 8/9, in line with setae a.
ital marks.
L]
um 4/5 is apparently present, thin and delicate, as is 5/6;

ire moderately thickened, and 12/13 again is slightly thick-
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The sizzard is well-developed, barrel-shaped, in vi: in front of the gizzard the
pesophagus is soft, dark and bulky. There areno ¢ aleareous glands; the oesophagus
is dark . vascular and rather bulged in xiii-—xvi. The mtestine begins in xix.

The last heart is in xiil.

Micronephridia "are present as large tults al
oizzard, and throughout the anterior part of the body they appear as a single bush-
1 bunch attached apparently
elsewhere on the body-

the sides of the oesophagus and

lite bunch laterally on each side in each segment, cad
to the body-wall by a single narrow stalk; there are none
wall. and there are no meganephridia. In the posterior segments the micronephridial
tuft is still present; and in addition there is a relatively large (meg canephridial) loop,
intimately connected at its lower end with the tult, which is here ventral in the seg-
ment ; the loop extends dorsalwards on the body-wall nearly to the mid-dorsal line.

Testes and funnels are free in segment xi, none are present in x (col ifirmed on
a second specimen). The seminal vesicles are one pair only, attached to the ante-
rior wall of segment xii; they are small and grape-like

The prostate, in the specimen first dissected, was an elongated straight, narrow
and somewhat flattened (** tongue-shaped ') structure with smooth borders and taper
ing hinder end ; the duct was short, cylindrical and slightly glancing; the glandular
g specimen however

portion extended back to segment xxi, The prostate of the sect
was coiled. One of the glands of the first specimen was ex: 1ed microscopically ;
the edge of the gland, under magnification, was seen to he up here and there by

shoy

fine incisures. Transverse sections 1Le less central, lumen,

numerous small ducts
th the central chan-
in which cell outlines
-jmen was not in good

routidd which the cells have an epit

of similar structure in the substance

nel : the main mass of the gland consiste

were not visible under ordinary magnificats
condition for histological details.

The spermathecae lie in sezmen f simple
o )

ampulla, in the specimen in which they appearé lope

and evlindrical but bent once or twice on itself.

a simgle diverticulum rises from the base of ftl

bodv-wall; it also is eylindrical, is about two-thirds

latter is straightened out, and ahnm two-thirds as t
Den '

a sac which,
prostate, exteyds back as far as segmen
meter (at igfdle of shaft) -0ot6 mm. They are e

of their lgfeth, slightly bowed distally, and the termn
tip is excavated crescentically; the lateral mar
than the central portion, which latter therefore forms a s
sculpturings are present from near the tip to some little di
portion of the shaft; these are triangular with the point 4
to be spines, since they do not stand off fggm the gide of
margin ; they need the oil immersion lens t®

e well se
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Remarks —This species is interesting, since it seems to show stages in the transi-
tion from the meganephric to the micronephric condition, and from the tubular to
the branched prostate.

The micronephridia are here not scattered over the septa ot body-wall, but arise
as a single tuft from the ventral end of the meganephridia in the posterior part of the
body, as if constituting a branched proliferation of the originally single nephridium.'
Anteriorly the main portion of the nephridium has disappeared, leaving only the
branching tuft. The micronephridial condition has been evolved more than once
within the family Megascolecidae, and possibly therefore in different ways on different
occasions.  The above may represent one mode of origin; further evolution along
this line might consist in the dissolution of the tuft and the scattering of the indivi-
dual branches on the bodv-wall. The genus Trineplirus may represent another mode ;

here three such tufts may have appeared belore the disappearances of the main portion

of the original nephridium.

It is interesting to note that a number of micronephridial genera ol the Mega-
scolecidae (e.g. Notoscolex, Megascolex, Pheretima, Lampito, other species of Mega-
scolides (21). as well as Eulyphocus of the subfamily Octochaetinae) regularly present
the tufted condition, and the attachment by a narrow stalk, in one or more of the

anterior segments; ghese tufts, just behind the pharynx, in segments v and vi or

thereabouts, are conXeuous in the ordinary dissection of the worms. Comparison

with the tufted cond¥in which exists in the present species would suggest that
these *‘ pharyngeal tu =0 2 S fions [rom the ventral end of a now

micronephridia on the septa and

vanished meganephi

lerwise.
't be designated as tubular, At the same

body-wall may quite’§
With regard to thé
time the slight indenta
tybe in the interiory
o r1ched M dition ol
at the
e 8 1 would presumably be placed somewhere near the

s thes

parcin, and the presence of branches of the main
to show a passage towards the lobed or
heretima, ete.  If Michaelsen is right

‘tate has arisen only once in the history of the

Bl
ides duodecimalis, sp. nov.
Plate VII, figs. 10-1
24-X1-10L4 f. H. Gravely). W single specninen.
o mm., diameter 5 mm.; colour Wdirty grey,

the anterior end. Segments ca. 317 ; segm®ts v and
Pequent ones triannular; vii, viii, ix inda‘stinctly

L

2) wou erive such tufts from the ageregation of or.zinally
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First dorsal pore in groove 11/12.

The setae are paired,—the ventral setae very closely in the anterior part of the
body ; they are small, especially towards the front end, and the ventral setae are not
recognizable in a pumber of segments in front of wvii; lateral setae are apparently
‘present throughout, but they also are diflicult of recognition in front of vii. In the
anterior region aa=ca.Ioab; be is about faa and cd about laa, i.c. the setae of
the lateral couple are separated by an interval three fimes as great as that between the
setae of the ventral couple. Behind the clitellum aa 5 b, in the middle of the body
aa=6ab, i.e. the pairing of the ventral setae is not so close The setae ¢ are below
the lateral line of the body; dd=1% of the circumference.

The clitellum is slichtly marked, and apparently extends over xiv-xvii=4 The
ventral surface is here slightly flatter and smoother,

The male pores are on xviii; the ventral surface of the segment between the
situation of the apertures appears as a rectangular depression. The porophores
occupy the lateral walls of the depression, and so face inwards (strictly inwards and

ventralwards) : they are relatively small projections situated in ab.

The female apertures are minute, p ired. on xiv, in front of the line of the setae,
near each other and considerably internal to a.

8 and S in line with a or ab.

The spermathecal apertures are small, in grooves 7/

Internal anatomy.—Septum 5,6 is slightly, 6/7—11/12

isiderably thickened ;
12/13 is somewhat and 13/14 slightly thickened.

The gizzard is large, globulagr, i placed it in vi, but my
attention was arrested by a bagay rior end; this proved
to be the hinder portion of septum 3

of the gizzard, but can be separated by

dherent to the surface

LLAE

| disses

Calcareous glands are present m segments are well set off, being
attached to the cesophagus by a narrov
antero-posteriorly between the succeggss
circular in outline. Vascular channels radiate

. they are flatteng

ATE TOUILL =

Dok

a fan-like manner towards the periphery of the gl
vesicle extends as a lobed fringe all round the
The intestine begins in xvi.
The last heart is in xii.
C i a bodv _presents micr
mainly on the g#pta, and so appear i U
canal at thyfSite of each septum; there are theUS
in betwegfl the anterior septa  Towards the posterior €
number of micronephridia which on dissecting i1l
arounct the gut, there are distinguishable {i) a very reg
mieroiephridia on the body-wall, between setae a and / of
be said to be of moderate size,—large for micronephril
iculty Daothe
ecd;

megs nephridia ; they are visible without
less regular series, with a similar relation tC
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as the preceding; some segments appear to want them, and the line of the series is not
as straight; (iii) other scattered nephridia, also of the same size, further out on the
body-wall, not in line with each other, and not present in every segment.

Testes could not be distinguished. Funnels however were distinguished, free in .
x and xi, as a minute gleam posteriorly by the side of the nerve cord in each segment
(the left side only was examined, since the specimen is single).

The vesiculae seminales are small, m xi and xi1i.  In xi, as already said, the vesicle
appears as a lobed fringe round the margin of the calcareons gland; its connection
with the anterior septum could not be made out, —possibly the genital products
travel by the side of the alimentary canal; on the other hand it was adherent, in
places at least, to the posterior septum. The seminal vesicles in both segments are
dorsal, and those of opposite sides are fused over the gut, so that a single structure

in each sezment results; they are much cut up into small lobes, and so present a

racemose appearance.

The prostates, situated in segments xviii and xix, are tubular. At their begin-
ning (ental end) in xix they, are rather coiled ; the terminal portion forms a short
and narrow duct. At a distance equal to about one-fourth of its length from its ectal
end, the prostate is bound down to the body-wall by the sac of the penial setae which

here crosses over it.

Ovary and funndathe latter very small, were identified in xiii.

The spermathecady 10} are elongated and finger-like, with a dilated basal

S1110 aigl (e rest, which appears slightly crenula-

portion ; this basal poj
Indistinet transverse .‘-.11'1':11.]":.'311.'-4, due

ted, or rather, perhg
possibly to the foldiny
double as long as the:c

¢ wall. The finger-shaped portion is

be bent on itself (three out of the four).

Pom the basal dilatation where it joins the
fourth or a third of the base to which it

A small spherical divg
ody-wall ; in breadt
attach It con
zalatiog

21N LT

mass ;—the specimen had therefore

nt, in length ‘82 mm., in breadth 14u. The shaft
pslichtly towards the free end, the tip tapering,
y in the opposite direction. A few minute pointed

owards the base of the seta, are irregularly scattered

rof the clitellum, appM&ent absence of
eriinales, the specimen appears to Mg mature ;—
re ovary and ovarian funnel, and as noted ab®e copula-
are possibly to be explained by the opposite suppd-
I most active functioning, of the male organs at least,
L
nephridial system in the hinder part of the body is

I rigepliris —a genus which has not so far been found in
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Megascolides pilatus, sp. nov.
(Plate VII, fig. 12.)
Parambikulam, 17on—3z2o0 ft., Cochin State; 16—24-ix-10914 (I, H. Gravelv), A single speci-
men, incomplete posteriorly.

External characters.—ILenoth 123 mm, : diameter 4 mm.; colour grey, mottled
bluish or slaty in places, anterior end lighteg, not pigmented. Probably the mottling,
here and elsewhere, which oceurs in rather badly preserved specimens, is due to the
earth in the alimentary tube appearing through the thinned walls. Segments not
counted: viii is biannular, and a number of succeeding segments triannular,—perhaps
originally all, but the present specimen is much softened.

Prostomium not distineuishable.

First -.=.l..ll"~':l] pore 11 groove II/I2,

The setae are paired; but anteriorly the lateral setae almost or quite lose the
paired character, the interlateral being equal to the ventro-lateral setal interval.
Thus near the anterior end aa=2ab: be is only slightly greater than ed, which in turn
is slightly greater than ab; in front of the male pores aa- 3-qah, he=2-3ab=2cd ;
behind the male pores the setae are very small, ag=0-7ab, be=3ab=2cd.

The clitellum was not distinguishable.

The male apertures are situated on small porophores onygsegment xviii in the

whole of the ventral
ctae ¢, and posteriorly

line ab. An oval thickened area, slightly marked, takes up tl
surface of xviii, extending laterally almost to the line ¢
encroaching slightly on to the anterior g " I'ba

is slightly behind the middle of

f the male apertures

so that the thickened

area is svmmetrical with regard to ti
Aipparently just in front
nd of the three annuli
nterval aa into three

The female apertures, with difficulty

of the level of the setae of x1v. on the ante:
of the segment; they are paired, and thei

equal parts, sothat ¢ ? =2 2 =2 q.

The spermathecal apertures are represent® apillagd
and &/g, 1n the line a.

Internal anatomy.—The whole of the integ
tum 5,0 is thin, septa 6/7 —12/13 probably origina
less so, 14,15 perhaps slightly so, the rest thin.

NITRGTTES : galerical in v. Calcareq
thev are rather
embrace thgfBides of the oesophagus, to whiCIT e

in seoments x #M1i;
ral ends. gfThe attachment takes place by a-narrow stal
where i€ comes through the anterior septum of
to the outer convex edges of the glands,
# The intestine begins in xvi.

The last heart is in xiii.

Micronephridia are present as consiggrable t
tube in certain of the anterior segments; Wgewhere
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and situated on the septa, so that in dissection they appear as a ring round the
intestine at the position of each septum. The posterior end of the specimen (not the
posterior end of the animal, which was lost} showed micronephridia only: a regular
row of small tufts occupied the line af, and these constituted the ventralmost tufts
in each segment; the rest, irregularly arranged, are seated mostly on the parietes, a
certain number however being connected with the septa.

Testes and funnels are small, and [ree in seements x and xi.  The seminal vesi-
cles are small, in xi and xii, on the anterior wall of the segment.  They consist each
of a double row of }1[’.[]1L--1i1{1.‘ lobes : in other words, the attachment of each vesicle
to the septum is linear, and on each side of this axis is a row of grape-like lobes: the
whole is flattened against the septum.

The prostates are tubular, small and narrow, consisting of a few windings only,
Each begins in xix; the terminal portion, in xviii, is straighter, slightly shiny, and
runs inwards to the male aperture; though it must be called the duct, it is not nar-
rower than the rest, and does not differ much in appearance

The ovary was identified in xiii, but not the funnel.

The spermathecae are two pairs; they are quite small, near the middle line, are
simple cylindrical or finger-like sacs,—perhaps very slightly wider at their inner end.
There is no diverticulum or duct.

The penial setae (fiz. 12) are in length from end to end neglecting any curves,
57 mm., aud in thickoess 21+ The shaft is curved in various degrees. The free
end is bavonet-shaped, the tip flattened and markedly hollowed, the edge apparently
semicircular, thin and sarp. * Adew small-isregularities or indentations may be seen
on one or both 111:11*31(115"; hear the distal end.

Genus CDM&RD]ﬁ)RILUS, ger. 10V.

Comarodrilus gravelyi, sp. nov.

’ “(Plate VII, fig. 13.)

Tricknir, b.300 It., Cochin State: 1—4%-1914 (F. H. Gravely). A single specimen,.
% . Exiernal characts] s.—Length g2 mm.; diameter {average) I mni., max. 1'25 mmi.,
a long thin worm, ¢aisminted at the clitellum. Colour grey, no notable difference
between' dorsal and siutral surfaces, clitellum light brown. Segments 135.
Prostomium indistiuzuishable.
= P L] R
First dorsal.pore it groove 6/7.
The ventral setae are arranged in pairs, but not the lateral

setae. In front of the clitellum aa=approximately zab, while  © :
¢ is abe' ' nd d mueh above the ‘lateral line of the body; 5
b=z Aissgreater than be; the interdorsal distance é r 3

r 2l = - = . y . =9
ol b, -J"““_‘_.*I‘_::Traﬂ the interlateral (dd > cd.) In the .. .. =«
middle and: p@stefior parts of the body the setac d are much drilus gravelyi; ideal trans-
. closer togetiier 4ndeed not far from the mid-dorsal line, and Verse section, to show
- > g setal distribution in pre-
dd 1s 'Dhriﬂl_{'i'?ri_.-\- 1{-:-3_3 ;’1‘ ;;f!r. ’ clitellar region.

; _ v

L |
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The clitellum covers segments xiv-xvii==4 ; in sections it is seen to encroach on xiii

The male apertures are on small conical papillae which abut on each other in
the mid-ventral line in segment xviii; the apertures are thus fairly close together.

The f{emale pore or pores were not seemn.

The spermathecal apertures appear as minute whitish rings, mid-ventrally in
grooves 7/8 and 8/g.

A genital area (fig. 13) is constituted on segment xviii by a couple of semicircular
depressions, with well-defined margins, one anterior and one posterior to the male
papillae. The bases of the semicircles are at the margins of the porophores, and
hence face each other. The porophores take up the middle third of the length of
xviii, and the two depressions the anterior and posterior thirds respectively, extend-
ing, the anterior one to the border of the clitellum, and the posterior slightly
onto xix.

Internal anatomyv.—The internal anatomy was investigated by a series of longi-
tudinal sections of the first twentv-five seginents.

Septum 4/5 is present, but very thin; 5/6 and 6/7 are somewhat thickened, 7/8-
/o considerably so: 10/IT is somewhat thickened, and 11/12 slightly:

The usual ‘ pharvngeal glands ', deeply staining, are present in segmentsiv and v,
projecting back over the cesophagus.

The gizzard, in v, is, at least in some degree, rudimentary ; it is a very mus-
cular portion of the oesophagus, with marked cuticular lining; this is bent on itself,
and seems to have lost the usual form of a gizzard.

The wall of the oesophagus is folded, and the blood sinus extends into the folds
in segments vii and viii and all the segments x—xvi; there.are no proper calcareous
glands. :

'The anterior part of the body presents the micronephridial condition ; they can
be recognized in all segments from ii to xii, on the body-wall, on strands of connec-
tive or muscular tissue, and on the septa by the side of the alimentary cu;ml*
behind segment xii the micronephridia cease, and are replaced from xii onwards™ D
meganephridia of relatively large size. The portion of the specimen which had not
been used for sectioning was dissected to confirm the latter condition ; only mega-
nephridia were found, of considerable size for the size of the animal; occasionally
nephridia are absent from one or both sides of a segment. ,

el but funnels are seen free in segments x andxi; these
itain spermatozoa and sperm morulae. The vesiculae seminales are
ents xi and xii, attached to the posterior face of septa 10/11 and r1/12.
I was ungdfle to trace the vas deferens or to see its junction with the prostatic duct.

The prostate is confined to segment xviii, the anterior septum of which is some-
what bulged forwards by it; it forms a compact glandular jpass (not a twisted
cyl#idrical or tubular structure). The duct is strongly muscOgr, with a small cen-
tral lumen ; its first portion (after emerging from the gland) is cortMorted, and may be
cut four times in a single section; its tgrminal portion is straight, and enters the
conical porophore to terminate on the surfa®enear the middic®ne.

segments also
lobed, in se

v :

b
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The ovaries are in xiii; the oviduects and pore or pores were not seen.

The spermathecae are single in each of the segments viii and ix. The ampulla
of each is ovoid with the longer axis transverse, or perhaps spherical; the sections
being longitudinal, a caleculation from the number of sections in which the sperma-
theca appears and the thickness of each section gives *5 mm. as the breadth, while
direct measurement gives ‘4 mm. as the height of the ampulla. The duct is thick,
in length equal to the ampulla; in one case the duct makes a considerable bend, in
the other it is straighter and so shorter. The ducts are placed on opposite sides of
the nerve cord, ‘the anterior on the left, the posterior on the right; each passes
underneath the cord to end in the mid-ventral line. A small diverticulum is given
off from the duct near its junction with the body-wall.

There are no penial setae.

Remarks.—The combination of lumbricine setae, rudimentary gizzard, coexist-
ence of mega- and micronephridia (with a characteristic distribution), ‘ Pheretima-
prostate’, and unpaired spermathecae gives Comarodrilus a somewhat isolated posi-
tion in the subfamily ; and apparently the genus is without any very near relations.

The single: series of spermathecae immediately recalls Flefcherodrilus, an Aus-
tralian genus; but the coexistence of micro- with the meganephridia in the present
form, and the compact, not tubular, prostate, divide the two gerera rather widely.
In these two characters Fléicherodrilus shows the more primitive, Comarodrilus the
derived condition; /lefcherodrilus however cannot be the ancestor of Comarodrilus,
since in the former the male pores also have fused in the middle line, while they are
separate in the latter.

The present worm recalls Ponfodrilus in the limitation of the meganephridia to
the seements xiii onwards, and in the reduction of the gizzard. It would, however,
seem to be impossible to derive Comarodrilies from Pontodrilus ; nephridia have dis-
appeared altogether from the anterior region of the latter, and according to current
views of evolution they can hardly,—whether of the same or of a different type,—
reappear in a descendant. There can of course, in view of the unpaired sperma-
thecae and compact prostate of the present genus, be no question of deriving Ponlo-
drilus from Comarodrilus. )

On the whole it seems to me that Woeodwardia must be taken as the connecting
link between this form and the rest of the subfamily. Woodwardia inhabits Aus-
tralia, Tasmania, Java, Burma (one species} and Ceylon (one spef:fes).;.wac-
terized by a lumbricine arrangement of setae, presence of a gizzard, ‘ Pheretima-
prostate ', meganephridia only, and, of course, the usual double seridwof sperma-
thecae. In those points in which it differs from Comarodrilus, therefory it shows
the primitive, Comarodrilus the derived condition ; in other words, Comarod
be supposed to have arisen from IWoodwardia by the substitution of micro- for mega-
neph?‘irlia in the an“ﬁri}}r part of the body, the reduction of the spermathecae tw a
single series, and -.fr.nmf:.dr;grue of degeneration of the gizzard. Megascolides is less
suitable as a starting peint, since the nephridial system is already in that genus more
broken up than it is in Comarodrilus.

e

4
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It is interesting to note, in the present form, the considerable separation of the
setae of the lateral bundles, and their shifting dorsalwards —especially the remark-
ably high position, near the mid-dorsal line, of the setae . This may perhaps repre-
sent a first step towards the perichaetine arrangement.

Finally I may perhaps add that the single series of spermathecae presented itself
to me as being possibly related to the long thin conformation of the worm,—until
I looked up the dimensions of the only species of Fletcherodrilies (the other genus with
unpaired spermathecae), and found that this has a diameter of 6—-10 mm! It is
true that Fletcherodrilus is also longer than the present form, but in nothing like the
same proportion,

Genus PERIONYX.

In addition to two new species deseribed at length below, examples of the genus,
unfortunately indeterminable as regards the species, came to hand from the Rung-
neet tea estate, 4500-5000 ft., Darjiling district; Horton Plains, 7000 [t., Ceylon,
1 water at the base of a cardamom flower a few inches from the ground (this possibly
P. excavatus, E. Perr.); and Kavalai, 1300-3000 ft., Cochin State.

Perionyx bainii, sp. nov.

(Plate VII, fig. 14; pl. VIII, fig. 15.)

]
Simla, 1} miles below Sanjanli; 7-viii-rgrg (Baind Parshad). Two sexually mature specimens

External characters.—Dimensions of the larger, 50 mm. in length, 2} mm.

diameter ; of the smaller 23 mm. and max. diameter 2 mm. Colour dark bluish purple
dorsally, grey ventrally. Segments g4.

Prostomium epilobous }, the posterior ‘ tongue’ delimited by a transverse groove-
behind.

The dorsal pores'conspicuous, begin from groove 4/5.

The setal ring is closed ventrally in the post-clitellar portion of the body; in
front of and on the clitellum the ring may or may not be broken. There is a definite
though small dorsal break in the ring: in front of the clitellum zz= 2yz, behind =
13yz. The numbers of setae counted were vii/52, xiii/ca. 55, xx/56.

The clitellum extends over the 5 segments xiii-xvii: setae are present, but the
furrows:are almost obliterated. .

SSTMEMale pores (fig. 14, < ) are on segment xviii, near the middle line, and appear
as transversgeeracks, each bounded at the outer end by a small tag-like papilla (¢} (the
slight in the second specimen). In front of and behind each aperture,
anterior and posterior borders of the segment respectively, is a slightly
curved groove, the concavity facing the male aperture; each groove is deepest later-
allg, shallower towards the middle line. In the second spednen the groofes of
opposite sides are continuous across the middle line in front of and behind the male
pores, and the whole region constitutes an oval genital fitld. A number of small
fissures mark the surface in the vicinity of the apertures; some join the margins of

S
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the apertures. No setae are present between the male pores; the distance included
between the centres of the apertures is about % of the circumference.

The female aperture is single, median, on xiv, midway between the line of the
setae and the anterior border of the segment.

The spermathecal apertures are in grooves 7/8 and 8/g, surrounded by slightly
whiter areas. They are considerably further apart than the male apertures,—about
} or { of the circumference. =

Internal anatomy.—The first distinetly recognizable septum is 6/7, though 5/6
appears to be slightly developed. None are thickened.

There is a smooth rounded dilatation of the alimentary tube in segment vi, but
its walls are solt, and it is therelore not to be reckoned as a gizzard. ‘There are no
caleareous glands; but the oesophagus is bulged in segments x—xiii, and the bulg-
ings are marked by a transverse striation due to vaseular channels. The intestine
begins in xvi.

The last heart is in xili.

The excretory system i1s meganephric ; the nephridia are all in the same line.

The testes are free in x and xi and have the form of finger-like lobes : the funnels,
in the same segments, are of relatively considerable size, folded, and not (in the
specimen dissected) iridescent.

The seminal vesicles, in segments xi and xii, arise from the anterior septa of
their segments. Those in xi almost meet over the alimentary canal, those in xii actu-
ally meet and fuse.

The prostates, of the * Pheretima’ type, form a compact mass in xviii, not over-
stepping the boundaries of the segment, but causing the septa to bulge somewhat
both in front and behind. The duct is almost straight, is moderately stout and
short, and has a transverse direction from the middle of the gland to its termi-
nation.

Ovaries and ovarian funnels, both of considerable size, occupy the usual position.

The spermathecae are two pairs, large, and situated in segments viil and ix; the
anterior pair, in the specimen examined, were larger than the posterior. Theampulla
is a regular ovoid in shape; the duct is stout (in the posterior pair almost as thick as
the ampulla), and about equal in length to the ampulla, from which it is marked off
by a constriction. There is no diverticulum.

Penial setae (fig. 15) are present, in length r mm., and in breadth, af the middle
of the shaft, 20.; they form a considerable group, of six or more on each side.
The shaft is straight except for a slight curve towards the distal end; theg end shows
a very slight bulbous swelling immediately proximal to the extreme tiph which is
bluntly pointed. There are about eight rings of spines around the free Wgd; the
individual spines are of moderately large size, :

Remarks.—The®resent species appears to come nearest to P. koboensis StepNen-
son (21), from which it is distinguished by the more anterior position of the first
dorsal pore, the greater extent of the clitellum, the closer approximation of the sper-
mathecal apertures, the presence of two instead of three pairs of vesiculae seminales,

e
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and other minor characters such as the complete absence of a gizzard and the much
smaller number of rings of spines on the penial setae,

Perionyx millardi, sp. nov.

Malabar Hill, Bombay; 1g14 (IV, 5’.'.1fr'H;:r.fj Three specimens, in bad condition, much softened.

External Characters.—Length 6o-75 mm., diameter 2 mm.: colour a deep purple

Jdorsally, brown ventrally, with a fairly sharp demarcation between the two colours.
Segments 126,

Prostomium epilobous }—%2 | the lateral grooves c mverging behind, but the tongue
included between them not closed behind by a transverse groove,

Dorsal pores begin from 4/5 or 5/6.

: The setae are in rings, the rings being broken in the mid-
: H;{ ——o0-0—— :L dorsal and mid-ventral lines, though the gaps are small ,—
iy i i largest ventrally in the preclitellar region, where aa—zab
X or perhaps rather more. The setae were very difficult to
o count, owing to the small size of the worm, and to its
f::r dark colour forining a background against which the setae
9 . xiv were almost or quite invisible; in segment vi there are
*  about 40, and the same in xxi,
xvi r : i
G [he clitellum embraces segments xiii—xvii=s5.
o 00 xvii The male apertures are on xviii, on small papillae, close
-------------- ¥ to the middle line; they are small round pores, not slit-
like.

TEXT-FIG. 2. — Perionyx mil- M & Al LR R i -
lardi ; diagram of genital rezion, L1e€ female aperture is single, in a considerable round
a few setae shown on segments Pa]e ]JﬂtL’il on xiv.
viii and xix to indicate the rela- s i ; e -
tive position of the neighbour-  Lh€ spermathecal apertures, in grooves 7/8 and 8/, are
ing apertures. fairly conspicuous round apertures, very near the middle

line,—about as near each other as the male pores, and in line with the second seta
(seta b).

Internal anatomy.—It is impossible to give any details of the septa.

There is a trace of a gizzard, apparently, in segment vi; shining longitudinal

muscular bundles were seen in the softened walls of the oesophagus. The intestine
begins behind the prostates.

Ihe 15-2; heart is in xiii.

The meganephridia are all in the same line.
Male {

xii.. 'Ph
ment >

1els were identified in x and xi; seminal vesicles are present in xi and

prostates are compact masses of moderate size, taking up the whole of seg-
i1 ; the duct runs transversely inwards.

e female organs have the_ usual position.
# The spermathecae, in viii and ix, are of considerable size; e ampulla is of an
irregular ovoid shape, the duct is short and narrow, and there are.no diverticula.
Penial setae are present, in length ‘65 mm., and I8x in diameter. The curve
towards the free end and the slightly bulbous swelling close to the bluntly pointed tip

avpm—
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are an almost exact counterpart of the appearances in the foregoing species. The
number of circles of spines is perhaps rather greater (0-10), and the spines them-
selves are apparently a little smaller and more numerous; but the similarity of the
setae in the two species is very striking.

Remarks.—This species happened to present itself for dissection almost immedi-
ately after the foregoing ; and I was naturally much struck by the great similarity of
the penial setae. I was tempted to unite them in the same species, notwithstanding
the wide distance between their respective habitats; and it may possibly still be true
that thev should be considered as varieties only of a single species, A more extended
knowledge of Indian earthworms, which may result in the discovery of intermediate
forms, may decide the matter. I made a complete dissection of two specimens and
in addition examined the external characters of a third of the present batch, with the
result that the differences between this form and the last may be said to consist in
the much closer approximation of the spermathecal apertures in the present form,
the position of the last heart in xiii instead of xii, the short narrow spermathecal
duct, and the simple form of the male apertures.

Genus LAMPITO.,
Lampito mauritii, Kinberg.

Eunur, Madras, under bricks on saudy soil in garden; 20-1-1915 (N. Adnnandale). One large and

five small speciimens.

Genus MEGASCOLEX.
Megascolex nureliyensis, Mich.

Horton Plains, 7000 ft., Ceylon; dug from earth; Dec., 1913 (5. W. Kamp). Three specimens.
Same locality, under stones and logs; same date and collector. A single specimen

A full description need not be given; but the following points may be of interest
for comparison with the original description of the species.

The mid-dorsal setal interval is irregular,—zz=2-3vz, and the intersetal distances
are also irregular. Ventrally there is a difference in the setal relations between the
preclitellar and postclitellar regions; in the former aa is slightly greater than ab,—
up to riab; behind the clitellum it is considerably greater,—aa—=2-3ab. I could not
confirm the details of the original description regarding the diminution of intersetal
intervals and size of setae on passing outwards from the middle line; Dut -k ahbas c-
ment of the ventral setae on a number of anterior segments appears to be a character
worth mentioning: those of iii or iv to viii or ix are enlarged, while tlidge of x may
be noticeably small.

The clitellum may be absent in fully sexual specimens; in any case it
be indefinite in exgent,—perhaps xiii-xvii=5, and-marked only by a more Km-
nounced purple colour on the dorsal surface.

The gizzard is in vi (in two specimens dissected).

Testis-sacs enclose not only the testes and funnels, but the alimentary canal
and hearts also, in segments x and xi. On opening the worm, a thin membrane is

—
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seen, stretching as a second roofl over these segments; the organs only come into
view after tearing through the membrane and liberating a large amount of flocculent
matter.

The seminal vesicles vary in their distribution. In one of the dissected speci-
niens there were four pairs, in segments xi-xiv; those in xi were contained within
the testis-sac: those in xii were the largest; in xiii and xiv thev were small.  In the
other they were found in xii only. The vesicles are attached to the anterior septum
of the segment, and are of a somewhat pyriform shape, the lower end being the
broader. The tapering upper end curves inwards towards the middle line; their
surface is finely mammillated all over, or mammillated in the upper, smooth in the
hroader lower portion. :

The prostates extend back to the posterior septum of segment xxiii, or in the
second specimen to xxv. They lie on the intestine and almost or quite conceal it
from view.

The penial setae were 1'0—2 mm. in length. I could not see any reason for
supposing that the concave margin of the curved distal end of the seta was sharp
rather than, as usual, rounded.

Remarks.—This species must, according to the finding of these specimens, be
removed from the small number of species which have the gizzard in segment vii
(Michaelsen, 12).

Megascolex singhalensis, Mich.
Horton Plains, o000 ft., Ceylon; under stones and logs. Dec., 1913 (5. W. Kemp). A single speci
MEn.

A few notes will be sufficient, for comparison with the original description.

Prostomium epilobous £, almost tanylobous, the tongue not delimited pos-
teriorly by a transverse groove.

Dorsal pores are pn:f.ﬁnf, the first in groove 5/6.

The dorsal break in the setal rings 1s irregular; in front of the clitellum zz is
about equal to 3vz; behind, about 2yz. Ventrally, in front of the clitellum the
break is small, practically absent anteriorly, increasing just in front of the clitellum
so that here aa=1%ab; behind the clitellum aa=2al very regularly. The setae of
segments iv-vill are very large, those of ix and x smaller but still larger than those of
succeeding segments In the segments behind the clitellum only, @b is greater than
thegueceadipe intersetal intervals, but the difference is not great. 1 did not notice
any progressive diminution in the size of the setae on passing lateralwards from the

mid-ventral Aine. The numbers counted were:-—vi/39, xiifca. 40, xix/ea. 46, more

e were a pair of gemital papillae, small and whitish, in the situation of
18,19, a little outside of and just posterior to the porophores.
dThe gizzard was in segment vi, partly at least, and proBably wholly ; but I
could not be sure that the very delicate septum 6,7 was not attached round the giz
zard itself ; in this case the gizzard would be partly in vii.
‘The testis-sacs are exactly similar to those described in the preceding species,
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The penial setae, of the form described by Alichaelsen, are here considerably
shorter than in his specimens,—measured across the curve they are just under 3 mm.

Remarks.—With regard to the position of the gizzard (said in the original des-
cription to be i vii) Michaelsen (12) has already suspected that it might prove
to be in vi.

Megascolex escherichi, Mich. var. papillifer, var. nov.
(Plate VIII, fige. 16.)
Horton Plains, Ceylon, 000 ft.; under stones and logs: Dec., 1013 (5. V. Kemp). Numerous
specunens.

Same locality, date and collector: in jungle paths. Four specimens.

This interesting species has recently been described by Michaelsen (12).  There
can, I think, be no doubt about the specific identification of the present specimens;
but the presence of genital papillae, and especially the coexistence of *‘ megane-
phridia’" along with micronephridia, give them a peculiar interest. I append a
description of the external characters, together with a few remarks on points in the
internal anatomy.

External characters.—Length 55 mm., max. diameter 3 mm.; colour dorsally
a brownish purple, deepest anteriorly, but of varying depth in different specimens,
grey ventrally ; position of setal ring marked by a white line. DBody slightly flattened
dorso-ventrally. Segments 1271,

Prostomium epilobous }, the dorsal process (tongue) cut off or not by a trans-
verse groove behind ; segment i divided ventrally by a longitudinal cleft.

First dorsal pore in 5/6 ; none seen anterior to 11/12 in another specimen,

The setal ring presents a mid-dorsal break, —zz—2z-21yz. Ventrally the ring is
almost closed, aa=1}ab. The numbers counted were:—v/36, xiii/40, xix/40, more
posteriorly 44.

Clitellum xiv—xvii=4, distinguishable only by being of a redder tinge.

The male pores are small, close together on xviii, in the middle of an oval slightly
raised whitish patch (fiz. 16) which encroaches forwards on xvii, but not always
backwards on xix. The surface of the patch may be marked by one or more of the
following grooves:—a transverse , near its anterior border, a similar groove near its
posterior border, and a median longitudinal joining the two former.

. Female apertures as in the original description.

Spermathecal apertures minute, quite close to the middle line, in 6/7, y;‘ﬂ‘aﬁﬂ'ﬁfq.

A genital papilla may or may not be present in groove 1¢/30; or occasionally
two, in 19/20 and 20/21. The papillae are small, transversely oval, 'ﬁrhitish, and
situated rather to one side of the middle line, never mid-ventrally. Of t 1ty-four
specimens examined, there were no papillae in 5 (of these perhaps two w
fully mature), there was one on the left side in ¢, one on the right in g, two
on the right (v. fig. 16) in one.

Internal characters—The gizzard is partly in segment vi, septum 6/7 being attached
round its anterior part, behind its anterior third, The gizzard appeared to me rather
soft, but not in any degree rudimentary.

a0
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There are considerable tufts of micronephridia by the side of the alimentary
tube in segments v-ix ; and micronephridia are thinly scattered over the body-wall
throughout. The remarkable feature is the presence, in addition, of a large nephri-
dium on each side from segment xvii backwards ; these have however no connection
with the septa. On opening the specimen and pinning out in the usual way they
appear as wavy or curled tubes, emerging on each side from under the intestine, and
extending outwards on the body-wall for a distance equal to half the diameter of the
intestine or less. Their ventral ends are as a matter of fact only just covered by
the intestine in this position, as may be seen by drawing the intestine slightly to one
side. Towards the posterior end of the body these nephridia are smaller though
still easily visible to the naked eye; they may here be absent on one or both sides,
or there may be more than one minute tuft.

The anterior male organs are proandric, with testis-sac and a single pair of semi-
nal vesicles, as described by Michaelsen.,

In the first batch of specimens, the spermathecal diverticulum was longer than
in the original account of the species, finger-shaped and of equal thickness throughout,
not stalked. In the second, while the shape of the diverticulum was more like that
of the type form of the species, main duct and diverticulum were attached quite
separately to the body-wall.

The spines of the penial setae are more numerous than in the original (6-7 rings),
and do not stand off so much [rom the shaft; the truncated distal end is narrower.

Remarks.—Here again the dissection shows that the gizzard is at least not wholly
in segment vii; the small number of forms which (constantly at any rate) possess
this peculiarity is thus still further diminished.

In may be noted that the spermathecal apertures are not here fused in the
middle line, as in the original.

Megascolex campester, sp. nov.
(Plate VIII, figs. 17-18.)
Horton Plains, Cevlon, 5000 it.; in jungle paths; Dec., 1913 (5. W. Kemp.) Three specimens.

External characters—ILength 00-74 mm., maximum diameter 4 mm. ; colour dark
slate, only slightly lighter on ventral surface and over first few segments.
Secmmet: 13(). :

Prostomium epilobous 1 —2 the posterior process delimited behind by a trans-
verse groove.

Dorggf pores begin in groove 5/6, and are present on the clitellum.
setal rings are situated on a whiter line round each segment. Ventrally the
closed, or almost so: dorsally there is a short interval, so that zz=2yz. The
1setal distances are rather greater dorsally than elsewhere, and are narrowest
laterally. The numbers counted were:—v/46, ix/ca. 50, xiii/48, xix/50, and in the
middle of the body ca. 47. -

The clitellum extends over segments xili—xvii=s5. It is purple in colour, in one
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specimen mottled with lighter spots; indeed this colour difference is the only means
of distinguishing it.

The male pores are on segment xviii: thev are small, each in the middle of a
whitish oval depressed area, the two areas being united across the middle line by a
tract of whiter colour than the regions in front and behind., In front of and behind
each aperture is a slight groove. The pores are distant from each other }—} of the
circumference, and lie in line with setae /, or fo.

The female pores were perhaps rather doubtfully recognized as a couple of
minute pale spots close to the middle line in segment xiv, in the line of the setae. .

The spermathecal apertures are three pairs, inconspicuous, marked also by a
slight whitening of the posterior border of the intersegmental grooves 6/7, 7/8 and
8/g; they are in line with seta g.

In one of the three specimens there were a pair of small, oval, whitish and
scarcely raised flat genital papillae, internal and posterior to the male apertures, in
groove 18/19; in the other two specimens these were represented only as slightly
lighter patches.

Internal anatomy.—The first septum is 4/5. from which backwards the series is
complete. Nomne are notably thickened.

The gizzard is large, irm, barrel-shaped, in vii.

The oesophagus is dilated in x on the right side only, and in xi, xii, xiii on both
sides; the swellings are not set off from the alimentary canal, but have a striated
appearance, due to a series of transversely arranged lamellae.

The intestine begins in xiv.

The last heart is in xiii.

The nephridial system here again shows a combination of mega- and micro-
nephridia. ‘The micronephridia are very numerous and minute, on the inner surface
of the whole body-wall; at the anterior end thev are very noticeable on the dbrsal
wall of the pharynx and buccal cavity around the cerebral ganglion.

Commencing from segment xx there are larger nephridia also; but in calling
these meganephridia I do not wish to imply that they are necessarily different in
kind from the smaller micronephridia. These larger nephridia are not, at first, pre-
sent in all segments or always on both sides of the same segment; the series becomes
more regular further back. At the posterior end there is a difference; the number
of the small micronephridia is still large, but the larger nephridia, much _gnore
opaque, and obviously of far greater calibre, standing out distinctly on opening the
worm and easily visible to the naked eye, are more numerous. There are usually
two on each side in each segment and sometimes three; each is a small coil of a few
turns or-loops, without any cotinection with a septum.

Testes and iridescent funnels are present in segments x and xi, enclo in
testis-sacs. The sa® of one side communicate with those of the other underndath
the alimentary canal: and the anterior sac of each side with the two anterior seminal
vesicles, the posterior with the two posterior.

The seminal vesicles are four pairs, in segments ix, x, xi and xii. Those in ix
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are attached to the posterior wall of the segment, those in the other three segments
to the anterior walls. All are of moderate size, situated laterally in the segment,
and not nearly meeting over the alimentary canal; the edges are produced into a
number of small rounded lobules.

The prostates are flattened lobed structures, which do not constrict the alimen-
tary tube at all; they occupy segments xviii-xix or xviii-xx. The duct, relatively
stout, almost :;lruiglligLﬁhining:, and of equal diameter throughout, leaves the gland
in segment xix and runs forwards and inwards.

The ovaries are large and branching, in xiii.

The spermathecae (fig. 17) are three pairs, The ampulla varies in form ; it may
perhaps be described as roughly pear-shaped, with narrow end internal, and broader
end at its junction with the duct. The duct is also pear-shaped, but in the reverse
direction, so that the broad ends of ampulla and duct join each other, and are sepa-
mtcd. by a marked constriction. The duct is more recular in shape than the
ampulla ; it is as long and, at its broad end, about as wide as the latter, but it be-
comes much narrower at its ectal end. A small diverticulum arises from the outer
side of the duct, not far from its junction with the ampulla; the diverticulum is
stalked, and dilated at its free end, in which a few chambers can be indistinctly seen.
A number of micronephridia invest the broad portion of the duct,

The penial setae (fig. 18) are in maximum length 1'% mm., in breadth at the
middle of the shait ‘0z mm.; theshalt is almost straight, with a slight curve distally;
it does not become notably slenderer till close to the tip. Owing to the curve of
the shaft, the setae are always seen on the slide from one of two aspects; the appear-
ances on focussing up and .down, however, indicate that the tip is flattened in one
plane, and ends in two projecting points with an incisure between. There are a few,—
perhaps half a dozen,—irregular rings of fine sculpturings near the free end, which
are not resolvable into distinct spines under the oil immersion lens,

Remarhs.—This species seems to be closely related to M. brachycyclus (Schmarda),
_from which however it' differs in colour, in the greater interval between the male
pores and spermathecal pores, in the distribution of the copulatory areas, in the
shape of the penial setae and the characters ol the spermathecal duct. The peculiar
nephridial condition also would, I think, certainly have been mentioned by previous
investigators if it were present in M. brachveyclus: but in view of what has been found
in M escherichi var. papillifer (v. ani.) this by itself would not necessitate a
separation.

Michaelsen (12) suspects that M. brachycyclus may prove to have the gizzard in
segment yi, not vii as stated. In this, a near relative, however; the gizzard was in
segmegfl vii. ; -

Megascolex bifoveatus, Stephenson.
Horton Plains, Ceylou, 5000 ft.; in jungle paths ; Dec, 1913 (5. W. Kemp). Twoc ‘mplete sexual
specimens, with some iragments. .

Same locality ; under stones and logs; same date and collector. Seveu specimens, mostly fully
- nature.
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This species was recently described by me (20) from Pattipola, Ceylon. [ give
below an account of the external features of the present specimens, which differ
somewhat from those of the type, together with a few additional notes on the inter
nal anatomy. . ! '

External characters. —Length 48-80 mm., maximum breadth 2-2} mm. ; colour
grey with a purplish tinge on the anterior half of the dorsal surface, and a purple
mid-dorsal line, clitellum browner., Sesments 1oo0—1206, :

Prostomium epilobous } ; ‘tongue’ cut off behind by a transverse groove.

First dorsal pore in groove 4/5.

The setae are arranged in fairly regular longitudinal rows. ‘T'he ventral break
in the continuity of the rings diminishes backwards : in front of the clitellum aa=
2-2dab; in middle of body = t}ab; towards the posterior end the ring is closed.
Dorsally, in the anterior and middle regions zz=1l}-2vz, posteriorly the interval is
small and irregular. The setae are small and difficult to count:—v and vi/ca. 34,
ix/38 xii/38, in middle of body 36 or 38

Clitellum as in previous description, xiv—xvi==3; in one specimen extended over
posterior two-thirds of xiii also.

The male avertures, in xviii, on whitish round papillae, the bases of which take
up the greater part of the length of the segment. Their position corresponds to line
¢; there are no setae between the apertures.

The female apertures are in a transversely extended whitish area on xiv, probab-
ly paired and in front of setae a,—though they could not be made out distinctly.

The spermathecal apertures, in 7/8, 8/9, have their centres in ¢.

While in the second batch of specimens the genital markings appear as pits (as
in the type, whence the specific name), in the first batch thev were not depressed,
though on the other hand scarcely elevated. They were here a pair of oval, almost
circular, patches, flat, darker in colour in their centre, situated in 1g9/20 rather inter-
nal to the line of the male apertures,—their centre being just outside b, and their
whole transverse extent from a to between ¢ and d.

Internal anatomy.—The first septum is 4/5; thereafter all are present; r2/r3and
apparently a variable number in front of and behind this are slightly to moderately
thickened.

In segment vii is the gizzard, which does not take up the whole of the interval
between the septa. In the anterior part of vii the alimentary canal is dilated_soft
and transparent; in the posterior half its character suddenly changes, and it becomes
a gizzard, though a somewhat rudimentary one,—short and cylindrical, ending
abruptly in a thickened ring at the posterior limit of the segment, and bulging back
septum 7/8 considerably. The gizzard is not, as usual, obvious on first op g the
animal, but is seen only on looking for it by displacing segment 7/8.

Here again the fephridial system is of considerable interest. Micronephridia Yre
few or absent on the inner surface of the body-wall in front of the clitellum ; they are
thickly present on the ventral half of the body-wall in the clitellar segments, and are
also numerous behind the clitellum. In addition, in specimens of each of the twe
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batches there were present behind the clitellum larger nephridia. These were most
closely examined in a specimen of the first batch ; they were present, one on each
side of most if not all segments, as a wavy or twisted tube in the lateral region,
and in relative size about as large as those described (v, ant.) for M. escherichi var.
papillifer. At the posterior end of the animal there were, easily visible to the naked
eve, two or three nephridia on each side of each segment, sometimes attached, some-
times not, to the anterior septum; with the dissecting binocular a larger number of
minute micronephridia, previously invisible, came into view.

Since these larger nephridin were not mentioned in my original account of the
worm. I asked for and obtained, through the kindness of Dr. Annandale, permission
to re-examine the type of the species. The actual type specimen is mutilated pos-
teriorly ; there are no larger nephridia in the anterior part of the body, where it had
been opened in the previous dissection; but on opening the specimen at its hinder
end (probably corresponding to a place rather behind the middle of a complete
worm) some of the nephridia (i.e. micronephridia) in each segment were found to be
larger than the rest:—mot one only, and the difference in size was in some cases
relatively considerable. -

The second specimen of the original batch, hitherto undissected, was also opened
in its posterior portion for nearly half its length. Where this dissection begins, there
is one larger nephridium on each side per segment (sometimes only on one side);
these areconsiderably larger than the rest, and consist of a number of coils, in marked
contrast to the micronephridia which consist of single tiny loops;—still they are
not more than half as large, relatively to the other structures, as those of M. escherichi
var. papillifer. Passing backwards, they very soon become smaller, and in the pos-
terior third of the body increase in number, there being frequently two on each side.
At the posterior end they are quite small, though still very obviously distinguishable
from the numerous minute nephridia among which they lie.

The remaining organs present no considerable differences from the original descrip-
tion.

Remarks.—It may be taken as established that the present species is one of the
few belonging to the genus Megascolex which have the gizzard in segment vii; further-
more, it is actually in the posterior part of vii, thus approaching in this respect more
nearly to the condition in Pheretima than, perhaps, any other species of the genus.
Thege are however no testis-sacs.

It is interesting to compare the condition of the nephridia in the several speci-
mens with those in the preceding species. It does however not seem possible here to
1 a “* meganephric '’ variety.
pend a brief note on a specimen ,-found along with the example of M. nureli-
vensyf, which represents perhaps a mere abnormality, but possibly a distinct var-
iet#:—l.ength 64 mm , diameter 2} mm. Epilobous ¥, tmlgu% not cut off behind.
First dorsal pore in 5/6. Male apertures on small, slightly elevated whitish papillae,
with their centres a little external to line ¢; spermathecal apertures with their
centres in fg, if not in g. The two pits however constitute the chief difference; they
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are in 18/19 instead of 19/20,—oval depressions with whitish margins, their centre
just internal to b, the whole pit extending from ¢ to @ or a very little further inwards.

The gizzard takes up the posterior three-quarters of segment vii, and vii being
a segment of considerable length the gizzard is thus of some size, certainly larger
than in the former specimens; it is evlindrical, rather soft, but harder in its hinder
than in its front part. The micronephridia are fairly numerous in front of the
clitellum : behind the clitellum there can often be distinguished larger tufts, but these
are not regularly present in each segment, are not visible to the naked eye and have to
be searched for under the binocular; they would certainly not have been remarked
in an ordinary dissection. The shape of the spermathecal ampulla was irregular in
some cases, and in one case the diverticulum was bifid; the short stout duct is fairly
well marked off from the ampulla. Penial setae as before.

Megascolex hortonensis, sp. nov.
(Plate VIII, figs. 1g-20.)
Horton Plains, 7000 ft., Ceylon ; under stones and logs; Dec., 1913 (5. W. Kemp). A single speci-
men, injured near the anterior end.

External characiers.—Length 72 mm., maximum diameter 3 mm.; colour light
grey throughout. Segments 141.

Prostomium prolobous.

Dorsal pores begin from groove 8/g or in front of this (the injury obscures this
region).

The setal rings are broken dorsally and ventrally ; zz==2yz, but as the setae are
not very numerous the interval is actually of fair extent; ventrally aa=2lab. The
setae are larger in the anterior part of the body in front of segment viii, and are also
somewhat enlarged again at the hinder end. They are arranged in fairly regular
lines, especially @, b and ¢, but not in pairs; ab==21b¢. The numbers are iv/20, v/20,
vii/22, xiii/22, behind clitellum 24, and in the posterior part of the body 28.

The clitellum extends over segments xiv-xvi=3. Itissmooth, of the same colour
as the rest of the body, with very slight indications of the intersegmental grooves;
the setae are just visible in places, but dorsal pores are absent. It is delimited at
both ends by a very definite constriction.

The male genital area (fig. 19) is an almost rectangular thickened patch, taking
up the ventral surface of xvii, xviii and ixix. In this area are distinguishable—
(a) a pair of conical pointed penis-like projections (pen.), somewhat compressed antero-
posteriorly, near the lateral border of xviii, and slightly behind the middle of the
length of the segment; (&) a pair of circular depressions (pif), one on each
the middle line, on the anterior part of xviii, internal to and slightly in front
pores, near each Glh@r, and connected together by a transverse crack; (c) a pai
flat oval areas (pap.) at the postero-lateral corners of the rectangle, scarcely raised
above and vet sufficiently well marked off from the rest of the field. No setae are
visible on the male area. - The penes are about } of the circumference apart.
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The female aperture is single on xiv, appearing as a small depression about the
middle of the length of the segment.

The spermathecal apertures are one pair, in furrow 8/0; they are fairly widely
separated, perhaps about § circumference (the injury to the specimen prevents an
exact computation).

A thickened genital area includes nearly all the ventral surface of segment wiii.
This area is limited anteriorly by the furrow 7/8; its lateral limits are also definite ;
but posteriorly, where it extends on to the anterior part of ix, its hinder margin
is not well defined. The spermathecal apertures are near the lateral limits of this
area. A pair of slightly darker oval, almost circular, patches, in the posterior half of
viii, are included in this area; the patches are not raised above the general surface;
the outer border of each is in line with the spermathecal aperture.

Tnternal anatomy.—Iam unableto state whetherany septa exist in front of 6/7 ; from
this level backwards all are present, and all as far as about 13/14 are slightly thickened.

The subspherical gizzard is in vi. The intestine begins in xix. No calcarcous
glands were seen.

The last heart is in xiii.

The excretory system is micronephridial.

Large transversely elongated funnels are present in x and xi. The seminal
vesicles, in xi and xii, are lobulated, and those of a pair meet dorsally over the ali-
mentary canal.

The prostates, of moderate size, are flattened and compact in appearance, and
occupy xvilt and xviii. The duct is shining, moderately stout, almost straight, and
of equal diameter throughout.

Ovaries and funnels are present in xiii.

The spermathecae (fig. 20) are a single pair. The ampulla is of an elongated
ovoid shape; the duct is short and relatively wide,—}—21 as wide as the ampulla;
the single diverticulum is finger-like and about as broad as the duct, from which it
arises near its termination at the body-wall; in length the diverticulum is two-fifths
of the conjoined ampulla and duct.

There are no penial setae.

Remarks.—The present species appears to be related to I/ willeyi (Michaelsen;
10, 12); from which however it is distinguished by the setae, the number and form
of the spermathecae, the character of the genital areas, and the absence of penial setae.

Megascolex kempi, sp. nov.
(Plate VIII, fig. 21.)
ton Plains, 7o00 ft., Cevlon; under stones and logs; Dec., 1913 (S. W. Kemp). A single
Speclmen.
External characters—ILength 44 mm., diameter 2 mm.; c®our grey, clitellum
rather lighter than the rest. Segments 115. '
Prostomium prolobous. Dorsal surface flattened, with a slight groove along the
middle in the middle and posterior thirds. : '

=
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The dorsal pores begin from groove 6/7, and are present on the clitellum.

The setal rings are broken dorsally and ventrally, aa=2ub, 22—2vz. The setae
are in regular longitudinal lines, but are not grouped in pairs; ab=~hc. The ventral
setae are larger in the anterior part of the body, and at the posterior end they are
again larger than in the middle. In front of the clitellum the setae are 12 per seg-
ment, i.e. 6 on each side (on some of the most anterior segments apparently only
4 or 5 on each side), behind the clitellum the ring consists of 16.

The clitellum extends over xiv—}xvii=3}. It is smooth, without setae, dis-
tinctly limited at each end.

The male pores are on xviii, on relatively large conical papillae, in line with &,
and distant from each other rather more than | of the circumference.

The female pore is a minute pit, single, on xiv.

The spermathecal apertures are incouspicuous, in groove 8/q, in line with b.

A genital area is present on segment xii, a trausversely oval, mesially situated,
relatively large flat papilla; its general colour is whitish, its central portion darker.
It is defined sharply behind by groove 12/13; it extends slightly at its rather indefi-
nite anterior margin on to xi, obliterating the mid-ventral portion of groove r1/12.
Its transverse diameter is about twice its longitudinal ; it extends laterally as far as
the line /; setae « are prominent on it.

Internal anatomy.—Septum 4/5 is doubtfully present; 5/6is very thin. No septa
are markedly thickened, though all from 6/7 as far as the prostates appear somewhat
thicker than those behind; but degrees of thickness, when slight, are not easy to
estimate in such a small worm.

The gizzard is in vi, well developed, barrel-shaped. No calcareous glands were
seen.

The last heart is in xiii.

Large tufts of micronephridia are present at the sides of the alimentary canal in
front of the gizzard; and.behind the clitellum there are regular transverse rows in
each segment.

Testes and funnels are free in x and xi. Seminal vesicles are present in xi and
xii, on the anterior wall of the segment; those in xi are small, and consist of a few
rounded lobules; those in xii are larger grape-like masses, which nearly meet above
the oesophagus in the middle line.

The prostates are conspicuous rectangular masses, only slightly incised into
lobes; they cause a considerable constriction of the intestine; they occupy segment
xviii, and by bulging back septum 18/1g appear to extend through xix also. The ductis
short, relatively narrow, almost straight, shining, and of equal diameter throughout.

The female organs are normal in position.

The spermathecae (fig. 21) are one pair, lying in segment ix. The amp is
much elongated, fufform in shape; the duct is very short and narrow. A sinle
diverticulum is given off from the base of the ampulla ; it is finger-shaped, two-thirds
to three-quarters as long and half as wide as the ampulla.

There are no penial setae.
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Megascolex varians, Mchlsn. var. insolitus, var. nov.
(Plate VIII, figs. 22-23.)

Horton Plains, 7ooo {t., Cevlon; under stones and logs; Dec., 1913 (5. W. Kemp). Six speci-
mens, all matore,

External characters.—The size varies; two of the specimens are considerably
larger than the rest. Length up to 70 mm., maximum diameter 3 mm.; colour light
grey, both dorsally and ventrally., Segments 111,

Prostomium prolobous, Dorsal pores begin from 6/7; they are just visible on
the clitellum.

The rings ol setae are broken dorsally and ventrally; dorsally in front of the
clitellum zz==2-21yz, behind==3-33vz; ventrally, in front of the clitellum aa=2}ab,
behind =3ab and more posteriorly==jab. The setae of segments ii-vii are enlarged.
The lines of setae a and b are very regular, and setae a and b are larger than the
others of the same segment. As to the intersetal intervals, ab=flc >cd, de, ete.;
the mtervals after the first few are more irregular.

The clitellum, extending over xiv—=xvii==4, is smooth, and marked off by constric-
tions at each end.

The male apertures, on xviii, are small, round, and situated on slight papillae
which are partly surrounded by grooves in front and behind. They are distant from
each other about } of the circumference, and are situated in line with setae b.
There is no wall external to the apertures.

The female pore is single, but in a very anomalous position,—on segment xv,
instead of on xiv as is the universal rule throughout the Megascolecidae. The aper-
ture is rather in front of the line of the setae, in a slightly depressed darker area.
The anomalous position was found in all six specimens.

The spermathecal apertures are a single pair, in groove 8/g, in line with b and
distant from each other one quarter of the circumference.

The only constant genital papilla is one on segment xii; this is oval, its long axis
transverse; it presents on its rather flat surface a darker coloured oval ring ; it takes
up the whole length of the segment from rr/rz to 12/13, and is not quite sym-
metrical about the middle line (rather to the right in the type specimen, with its
centre in @). In one of the specimens an additional papilla of the same kind is pre-
sent on segment xx, in this case in the middle line, extending from beyond the line
of seta ¢ on one side to a corresponding point on the other; in another specimen,
along with the papilla on xii one is present on xiii, but on the opposite side.

Internal anatomy.—The anterior septa are very thin, and apparently incomplete;
he first, seemed to be wanting on the right side, and 6/7 was perhaps
anting on the right side also; in another specimen these two septa were not
at all. Septum 7/8 is quite thin; 8/9, close behind the®former, is slightly
thickened ; 9/ro is considerably thickened. From this, which is the stoutest of the
septa, the thickness diminishes progressively, but so slightly that even at the level
of the prostates the septa are in some degree stouter than those behind.
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The gizzard is large, stoutly barrel-shaped ; septum 5/6 appears to be inserted
on to it, so that it would be partly in v and partly in vi; but the extreme tenuity of
the anterior septa renders an exact determination difficult.

There are no definite calcareous glands : but paired ovoid swellings of the oeso-
phagus, not marked off from the main tube, are present in segments xiv—xvi and, less
marked, m xvii; these show transverse vascular striations on their surface. The

intestine begins in xviii.

The last heart is in xiii.

The excretory system is micronephridial. There is a large tuft on each side of
the posterior part of the pharyngeal mass, but none on the body-wall in the region of
the gizzard or in {ront; from this point they are few till the clitellum is reached. In
the clitellar region theyv are thickly set, and behind this they form a transverse line
in each segment behind the anterior septum.

The testes and iridescent funnels are free in x and xi. The wvesiculae seminales,
in xi and xii, are attached to septa 10/11 and 11/12, and are racemose in form, con-
sisting of a number of small globular or ovoid lobules.

The prostates are lobulated, rather small,| confined to xviii or extending into xix ;
the duct is narrow, almost straight, and transverse in direction.

The ovaries are large, flattened and plate-like, in xiii; the funnels are in the same
segment. The oviduets pierce septum 13/14, converge underneath the nerve cord,
and, meeting, enter the body-wall just in front of the line of attachment 14/15,—

practically in that line.

- The spermathecal apparatus (fig. 22} varies, even on the two sides of the same
specimen. The ampulla is large, somewhat ovoid, and delimited from the duct by a
slight constriction ; the duct, which may either be fully as long as, or considerably
shoiter than the ampulla, is stout, and narrowest at its outer (ectal; end. The diver-
ticulum, arising from the duct near its junction with the body-wall, is long,—longer
than ampulla and duct together, cylindrical and bent on itself; in width it is about
equal to the duct.

The penial setal sacs are remarkable for their enormous length; they stretch
back to be attached in segment xxvi. The setae themselves (fig. 23) are 5 mm. long,
and 27, in thickness near the tip. They are nearly straight, the free end slightly
expalided, transversely cut across, and thinned in the middle, so that the condition
is that of a web stretching between the two limbs of a fork. A number of spines, of
fair size, project somewhat from the distalinost portion of the shaft; the spines have
no regular arrangement.

Remarks.—The only case of the female pore or pores opening on segment xv,
according to Beddard, is that of Libyodrifus (Geoscolecidae) (2, p. 102), wh how-
ever dissection ‘' shows that the septum dividing the fourteenth and nth
segments lies behin® the point of opening of the ducts,”’ and the abnormal pWsi-
tion of the external opening is due to non-correspondence of septa and external

grooves (3).
The propriety of the specific name is illustrated by a comparison of the above
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account with previous descriptions. Like M. varians var. simplex, the present form
has only one pair of spermathecae.

I may add here that I am now of opinion that mv M. ennandalei (20) is to be
identified with the var. simplex of the present species; in view of the range of varia-
tion in this species the differences I formerly described are not sufficient to entitle the
single specimen I had at my command to separate recognition.

Megascolex sextus, Stephenson.
(Plate VIII, fig. 24.)
Pattipola, G200 it., Ceylon; under rotten wood, ete. Nov.-Dec., 1913 (5. 1V, Kemp). Asingle
SPECJIHU“.

The species was recently described by me (20) from a single specimen, also ob-
tained at Pattipola. I was at first inclined to separate the present specimen as a
distinct variety, on the ground of differences in the genital markings, penial setae,
and certain minor points. But since this is only the second specimen of the species
that has come to hand, we have as yvet no knowledge of the amount of variation that
occurs; the present collections have shown e, however, that the limits of variation
m the Ceylon and S. Indian species of Wegascolex are wide, and it is at least probable
that the comparatively slight differences between the present and the former speci-
men will be bridged in the future.

The following notes of the present specimen are given for comparison with the
previous description.

Number of setae 5q/v, 50/ix, 52/xii, 46/xix, and in the middle of the body 46.

A pair of genital papillae are present in groove 18/19; these are small, almost
circular, eye-like, and in line with but smaller than the papillae of the male pores.

The first distinguishable septum is 6/7 ; none are noticeably thickened. The giz-
zard, barrel-shaped and comparatively soft, is as previously found, in vii,

The in-
testine begins in xv.

The micronephridia are in two rows per segment, one in front of and the other
behind the line of the setae.

A dorsal connection of the testis-sacs of the two sides was not made out ; but
they approach each other over the gut near the middle line,

The spermathecae, in vii and viii, open (as in the original) in 6/7 and 7/8 : the
diverticulum here arises from the middle of the length of the duct.

The penial setae (fig. 24) are 1 mm. long, and 15/ broad at the middle of their
length. The shaft is straight in its proximal two-thirds: in its distal third it has a
wavy outline, of two successive gentle curves. The tip is curved through a quadrant,
and shagply pointed. About ‘08 mm. from the point a slight swelling marks the
situatifi of a ring of tooth-like sculpturings, which however do not stand off as
spiny from the surface; a little proximal to this is a second sweling or irregularity
on the shaft, with more rudimentary sculpturings; and there may, further along, be
a sign of a third.

Remarks.—The species belongs to the sinall group in which the gizzard is undoubt-
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edly in segment vii, and which also possess testis-sacs.  The possession of two pairs
of spermathecae opening in 6/7 and 7/8 is noteworthy.

Megascolex polytheca, sp. nov.
(Plate VIII, fig. 25.)
Kavalai, 1300—3000 [t., Cochin State; 24—27-ix-1914 (F. H. Gravely). Two sp.cimens.

External characters.—Length 160-——250 mm., maximum diameter 3} mm.; colour
a uniform grey except at the anterior end, which is darker with a purplish tinge.
The anterior part of the body as far as segment xi is stout, firm and cylindrical ; but
the anterior hall of the animal behind the genital segments is rather depressed, with
a mid-dorsa! groove. Segments (of the shorter specimen) 264 ; the setae on v—=xi are
implanted on raised circular bands,—especially so in the middle segments of this
series, which have thus an indistinetly triannulated appearance.

Prostomium proepilobous in one specimen; in the other epilobous 1, with the
hinder end of the * tongue’ open, but an indication of a transverse groove at the front
end of the tongue.

Dorsal pores begin in groove 4/5.

The setal rings arc almost closed dorsally ; in front of the genital region zz—1lyz
on the average; behind, zz=1}yz or the ring may be quite closed. Ventrally the
interval is larger; in front of the genital region aa=3ab, behind the male apertures
= 4ab, or further back as much as 5ab ; ab> be. Setae a and b are in regular longitudi-
nal lines, and are larger than the other setae; ¢, 4, and ¢ may also be arranged in
fairly regular lines behind the genital region. The setae of the preclitellar region are
smaller and more numerous than those behind ; the numbers counted were 54/1%-
53/xiii, ca. 46/xix, and 46—48 more posteriorly.

No clitellum was distinguishable.

The male apertures, in xviii, are situated on circular white papillae which take
up nearly the whole length of the segment ; the pores themselves are in be.

Female apertures were not distinguished.

The spermathecal apertures, in grooves 7/8 and 8/g, are numerous  On separa-
ting the lips of the groove a row of white points, 6—¢ in number on each side, are
seen ; these begin internally between the lines b and ¢, the intervals between the suc-
cessive points are rather greater than the intersetal intervals. Each white dot
corresponds to a spermatheca, is of an opaque glisten ing appearance, and is surrounded
by a small darker area. The actual numbers in each row were 6, 8, 8 and g.

Internal anatomy.—The shorter specimen was dissected, as being possibly more
mature. Septum 4/5 seems to be represented, though very delicate; 5/6 an 7 are
slightly thickened. 7/8-—11/12 considerably so (7/8—¢g/r0 most of all), and the ow-
ing one or two are fghtly thickened.

The barrel-shaped gizzard is in segment v. There are no calcareous glands; the
oesophagus is dilated, deep vellow, and vascular in xii, and there are similar but
rather smaller swellings in xiii and xiv; all are marked by large transversely directed
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bloodvessels. The intestine begins in xix, after the alimentary tube has escaped from
the compression of the prostates.

The last heart is in xiii.

The excretory system is micronephridial.

The testes were not identified; funuels were present, free in x and xi. The
seminal vesicles, attached to the anterior walls of xi and xii, are cut up into small
ovoid lobules like bunches of grapes.

The prostates, in xviii, are of moderate size, and cause the septa 17/18 and 18/19
to bulge forwards and backwards respectively ; they consist of a number of small
lobes closely compacted together, The duet is short, shining, stout, and even fur-
ther widened near its termination.

The ovaries are of comparatively large size, composed of parallel finger-like lobes,
and break up at their free ends into moniliform strings of ova.

The spermathecae (fig. 25) are small and numerous, and correspond to the white
dots seen externally. Each is a club-shaped organ, with a long stalk, and the inter-
nal end dilated to a greater or less degree; they are disposed more or less parallel to
each other in a closely set row, their dilated inner ends directed backwards. The
length varies,—up to T mm.; the breadth at the wider end is about ‘2 mm. Examined
in glycerine, the wall is seen to be moderately thick, the greater part of its thickness
due apparently to a tall columnar epithelium (¢p.); in the ectal portion (duct) the
lumen is narrow, a chink only; the bulbous portion contains a transparent mass (1)
which nearly fills it, leaving a space (cav.) at the inner end.

There are no penial setae.

Var. zonatus, var. nov.
(Plate IX, fig. 26.)
Parambikulam, 1700—3200 {t., Cochin State: 16—24-ix 1914 (F. H. Gravely). A single specimen.

External characlers.—Length 110 mm., diameter 2z'75 mm.; colour a medium
grey, with darker mid-dorsal groove over greater part of length; clitellum rather
browner. Segments 145.

Prostomium epilobous %, the longitudinal grooves bounding the ‘tongue' con-
verging behind, but the ‘ tongue’ not cut off posteriorly by a transverse groove. No
appearance of secondary annulation in the anterior segments,

First dorsal pore in groove 5/6. :

The dorsal and ventral interruptions in the setal rings differ a little from the
type form; thus dorsally in front of the clitellum zz—2}-14yz, diminishing backwards,
while behind the clitellum zz==2-1}yz, ultimately diminishing so that near the pos-
terior gfd the ring is closed. Ventrally, in front aa==24-3ab, behind the clitellum
=344, and the same towards the posterior end. The setae of the pregenital region
arefon the whole smaller than the rest: @ and b are not larger #han the other setae,
and are not in regular lines; ab is not regularly greater than bec. The numbers
(counted on the two sides) were: —22+4 23/ix, 21 4 24/xi1ii, 18 +2Ifxix, and further
back 14+21, 20418,
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The clitellum extends from xiv tonearly the hinder end of xvii, and thus ineludes
nearly 4 segments ; it is well delimited in front and behind, rather narrower than the
neighbouring segments, smooth, and shows setae and dorsal pores.

The male pores are on small whitish papillae on xviii in line with setae b; the
surface between the apertures is depressed.

The female pore is single, mid-ventral in xiv, just in {ront of the line of the setae.

The spermathecal apertures are similar in appearance to those of the type form;
in number they are 4 or 5 on each side of each groove (7/8 and 8/g) ; they begin in ab
or b, and are continued outwards at intervals corresponding about to the intersetal
distances.

Internal anatomyv.—This agrees closely, on the whole, with that of the type form.
The prostatic duct has a somewhat wavy course; its terminal portion 18 notably
broader.

The spermathecae (fig. 26) are 4, 5, or 0 on each side in each of the two segments.
Here an ampulla can be distinguished {rom a duct in each; the ampulla is ovoid, the
duct is cvlindrical, rather longer than and about half as wide as the ampulla. In
most cases there is also a diverticulum, from the terminal portion of the duct, in
form slightly elub-shaped, glistening, and in length from half as long to nearly as
long as the duct ; the cavity of the diverticulum is simple. The diverticulum may
be wanting ; this happens in the outermost spermathecae of three of the four rows (in
the row of six the outer two spermathecae lack a diverticulum).

There are no penial setae.

Remarks.—Though not uncomunon in the Glossoscolecidae, the possession of
numerous spermathecae in a single segment is rare in the Megascolecidae,—indeed
is apparently found only in a few species of Plerefima.

The more important differences hetween the type form and the variety are the
tollowing :—in the former, setae ¢ and b are larger than the rest, and the setal interval
ab is greater,—characters which are not found in the variety ; the number of setae is
greater in the type form; the variety has a clitellum, the type form not; the number
of spermathecae is smaller in the variety, an ampulla and duct are differentiated, and
a diverticulum is usually present.

Megascolex kavalaianus, sp. nov.
(Plate IX, fig. 2%.)
Kavalai, 1300 — 3700 {t., Cochin State; 24 —z7-ix-1914 (F. H. Gravely). A single mature specimen,

External characters.—Tength 57 mm., maximum diameter 1°5 mm. ; colour pinkish
arey, the anterior end purplish, clitellum grey without the pink tinge. Segments 94.-

Prostomium epilobous %, small, folded downwards into the mouth apertyre.

First dorsal pore in groove 5/6.

The dorsal bre®k in the setal ring is small, —zz=2 yz ; ventrally aa=4ab in ont
of the clitel.um, — 3ab behind, and further back 3lal. The setae are often small
and difficult to see. The numbers counted were 40/ix, 38/xii, ca. 32/xix, and in the
middle of the body approximately 28, but the number is not constant.



T

92 Memotrs of the Indian Muscun - [Vor. VE

The clitellum extends over Ixili—3xvii = 4]; it is well delimited in front
and behind, is slightly swollen, shows the dorsal pores, and sctae are just visible
on it.

The male apertures appear as minute white dots each in the centre of a circular
slichtly raised area. These areas touch each other in the middle line, and take up
the greater part, about two-thirds, of the length of segment xviii; they are white
with a darker centre. The pores are in the transverse line of the setae, in a position
corresponding to seta b: the areas are void of setac.

The female aperture is single, a minute dot in a small shallow depression in the
line of the setae of xiv,

The spermathecal apertures are minute, in grooves 7/8 and 8/, near the middle
line, approximately in b,

There were no other genital markings.

Internal anatomy.—The first septum is 4/5: none are noticeably thickened.

The gizzard is barrel-shaped, of considerable size but soft, in segment vi: The
oesophagus is bulged n xv, xvi and xvii, with transverse vascular striations; on
opening this portion, small folds are seen projecting into the lumen. The intestine
begins in xix, behind the prostate.

The excretory system is micronephridial; the nephridia are relatively few and
scattered ,—most numerous on the body-wall in the clitellar segments.

The last hearts are in xiv; these are smaller than those in xiii.

Testes and funnels are presen . in x and xi (testes not identified in the latter
segment). Vesiculae seminales are attached to the posterior surface of septa 10/11
and 11/12; they are racemose in form and each meets its fellow above the
oesophagus.

The prostates are confined to xviii; they are cut up into lobes which are tightly
compacted together. The duct runs straight inwards to open near the middle line ;
its first part is narrow, the rest stout ; it has the usual shining appearance.

The ovaries are large, with moniliform branches. Ovisacs are present in xiv, on
the anterior septum, each containing six to twelve eggs. I satisfied myself that
these were not a second, abnormal pair of ovaries; they are sessile on the septum,
and all the contained ova appear to be of full size. :

The spermathecae (fig. 27) are two pairs, in viii and ix. The ampulla is of a
flattened ovoid shape. The duct is well marked off from the ampulla, is moderately
wide, and about }—] the length of the ampulla. The diverticulum is given off from
the termination of the duct; it is a long and narrow glistening tube with a slightly
“dilated inner end; it is longer than the ampulla, and when laid alongside it may reach
beyond the ampulla for a distance equal to the length of the ampulla itself, but its
lengtfvaries. '

here are no penial setae. *

Remarks.—The presence of an additional pair of hearts beyond what is usual

and the existence of egg-sacs, are peculiarities which mark out the present species as
occupying an isolated position in the genus.
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Megascolex phaseolus, sp. nov.
(Plate IX, figs. 28-29.)
Parambikulam, T700-3000 ft., Cochin State; 16—z4-ix-101y (F. H. Gravely). Three specimens,
two incomplete posteriorly.

External characters.—ILength 180 mm., maximum diameter 3 mumn.; colour grey,
with a bluish tinge in parts; clitellum olive. Segments 270. :

Prostomium small, bent downwards into the opening of the mouth, proepilobous
or epilobous }.

Dorsal pores begin from groove 5/0.

The setal rings are broken dorsally and ventrally. In the preclitellar region
dorsally the setae were difficult to se¢; immediately behind the clitellum zz = 3yz,
further back = 2yz, in the middle and hinder parts of the body = 1}vz.  Ventrally the
interval is small in front of the clitellum, —aa = 2ab or less: behind the elitellum and
in the middle of the body aa = jab, and posteriorly rather less, about 3ab. The setae
are closer together ventrally than dorsally and laterally, and in front of the clitellum
those on the dorsal and lateral surfaces of the body are arranged in pairs, the pairs
separated by a considerable interval. The numbers counted were:—34/v, 35/ix,
36 (164 20)/xii, 28/xix, and 26—28 in the middle of the hody. The intersetal inter-
vals in the middle of the body are very irregular. i

The clitellum extends over xiv—xvii = 4; it is smmooth, and limited by constrictions
in front and behind ; setae are not visible, but there is an indication of dorsal pores.

The male genital field (fig. 28) is characterized by a kidney-shaped elevation (&)
placed transversely across segment xviii, with its concavity directed backwards; this
elevation is surrounded by a groove or valley, around which again is a more or less
elliptical raised ring (w), with a cleft behind in the middle line, 7.¢. behind the ® hilus'
of the kidney-shaped elevation; the ‘ring’ is narrower in front than behind. The
whole area as described above takes up the length of segment xviii, and may slightly
encroach on xvii; laterally it includes the whole of the ventral surface.

The male apertures appear as oblique slits, or it may be little more than points,
on the ring-like elevation, near the median cleft in the latter, and behind the con-
cavity in the margin of the kidney-shaped cushion. From the apertures a groove may
lead forwards and outwards, on one or both sides, crossing the valley between ring
and included cushion, and ending on the latter. .

The female pore is single, just in front of the line of setae of segment xiv.

The spermathecal apertures, in 7/8 and 8/g, are minute and close to the middle
line, in a or between a and b.

In one specimen only there was present on the anterior part of segment xix a
median papilla (p, fiz 28), the posterior border of which was semicircular, and sed
the line of setae to fend backwards ; the anterior border, situated at groove 18P1g,
was flatter.

Internal anafomy.—Septum 4/5 is present but very thin; 5/6 is also thin, 6/7—
13/14 are all somewhat thickened.
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The gizzard is well developed, ovoid, situated in segment v. There are no
calcareous glands., The intestine begins in xix, behind the prostates.

The last heart is in xiii.

There are numerous small micronephridia

Testes were not identified ; from the presence of iridescent masses in x and xi,
they and the funnels are doubtless contained in these segments. The vesiculae sem-
inales, comparatively small, racemose in form, depend from septa 10/11 and 11/12
into segments xi and xii.

The prostates, in xviii, are relatively small ; they lorm somewhat flattened masses,
roughly circular in outline, and are much cut up mto small lobes tightly compacted
together. The duct is relatively stout, shining, almost straight, its terminal portion
slightly widened.

The female organs have the usual position.

The spermathecae (fig. 29) are two pairs, in segments viii and ix. The ampulla
15 elongated and cylindrical, and passes without sharp demarcation into the duct,
which is as long as the ampulla. The diverticulum, given off from the duct where it
enters the body-wall, is elongated and club-shaped ; and lying alongside the duct, it
reaches as far as the base of the ampulla.

There are no penial setae.

Megascolex filiciseta, sp. nov,
{Plate IX, figs. 30-31.)
Farambikulam, 1700—3000 {t., Cochin State ; 1h—zq-ix-1914 (F. H. Gravely). Three specimens.

External characters —Length 63-70 ., diameter 2-3 mm ; colour dorsally bluish
grey behind, purplish in front, a purplish tinge also at the extreme posterior end,
ventrally a slaty grey; a fine dark mid-dorsal stripe, better marked posteriorly.
Segments 118.

Prostomium epilobous }, dorsal process delimited behind by a transverse groove,
the process itself mmarked by a median groove.

The first dorsal pore is in groove 5/6.

The setal rings are broken dorsally ; 2z = z2yz,—a little less (1dyz in the most
anterior segments, a little more (3yz) for some distance behind the genital region.
Ventrally the ring is closed in the anterior segments as far back as xi: the interval
soon becomes and remains of mederate extent,—aa = 23ab; a seems as a rule smaller
than the other setae, and a/ on the average less than be. The setae are not arranged
in regular longitudinal lines. The numbers are 33/v, 41/ix, 18 +19/xii, 204 22/xix,
and in the middle of the body 36 or 38.

£1e clitellum extends perhaps over xiv—xvi=3; it was only marked by the
ce of a little flocculent mucus hetween the cuticle and the®pidermis.
The male apertures are inconspicuous, on very small porophores, on segment xviii,
between the lines « and . The regular circle of setae begins outside the porophores
with seta c.

1Jl'
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The female aperture or apertures were not seen.

The spermathecal apertures are minute and close to the middle line, in grooves
7/8 and 8/q.

I'nternal anatomy.—Septum 5/6, the first, is extremely delicate, 6/7 is also delicate,
7/8 slightly and 8/9—11/12 moderately thickened, 1213 and 13/14 again slightly
thickened.

The gizzard, well developed and barrel-shaped, is in segment vi; it is preceded by
a dark, soft-walled, dilated and crop-like portion of the oesophagus There are no
calcareous glands. The intestine begins in xv.

The last heart is in xiii.

The excretory system is micronephridial ; but its peculiarities merit a short des-
cription. In each segment the nephridia,—one might almost say the nephridium,—
appear on either side as a bushy tult attached by a narrow base, as numerous twigs
springing from a common stem, or sometimes radiating [rom a common centre. The
tufts of successive segments form a regular longitudinal series; there is no connection
with the septa. The tufts begin in front just behind the pharynx, where they are
large structures lying at the sides of the oesophagus, between the successive cone-
shaped septa. Some distance behind the clitellum it may be possible to distinguish a
dorsally (laterally as the parts lie in the dissection) directed loop which is ratherlarger
than the rest: towards the posterior end this loop gains an increased prominence,
but it still has no attachment to the septum; no funnel could be seen microscopically
in tufts from either anterior or posterior regions, but I can scarcely regard this
observation as conclusive.

Testes and funnels are free in x and xi; seminal vesicles, small, lobed and flat-
tened, in ix and xii, on the posterior and anterior walls of these segments respectively.

The prostates are small, flattened, confined to xviii, the margin lobed ; the duct
was not visible as a separate structure.

The ovaries are in the usual situation.

The spermathecae are small, and probably not fully developed ; they are situated
close by the side of the nerve cord in segments viii and ix ; the ampulla is ovoid, and
no duct is distinguishable; the diverticulum, half as long as the main pouch, arises
with the latter from a common base on the parietes.

The penial setae (figs. 30, 3I) are characteristic. They are 1°3 mm. in length as
measured along the base of the are, and 224 in diameter. The shaft is bent to form
a bow and it tapers towards the distal end, the tip being slightly recurved. On each
side of the tip is a row of straight stout teeth, arranged like the pinnae of a fern;
the longer of the teeth are fully 20p long and 5—0p in breadth. The number of
teeth on each side is from 8 to 16; the smallest number was found in a seta in which
the tip was free from the sac (fig. 30), the largest in a very young seta, wherqonly
this portion had be#h formed (fig. 31). \

Remarks.—The specimens were probably not fully mature, and the description of
the spermathecae, and perhaps the prostate, may prove to be defective. The curious
peanial setae, which will permit recognition of the species, and the interesting nephri-



= »

g6 Memoirs of the Indian Muscum. [Vor. VI,

dial condition, determined me to give the above deseription. The condition of the
nephridia may be compared with that in Megascolides hastatus.

Megascolex cochinensis, sp. nov.
(Plate IX, figs. 32-33.)
Forest tramway, mile 1o-14, alt. ¢-300 ft, Cochin State; 28—20-ix-1914 (F. H. Gravely). Two
SpeCLmens,
External characters—Length 175-220 mm., diameter 4 mum. ; colour an equable
light grey, nonpigmented. Segments 224,

Prostomium epilobous }—1, the  tongue’ being cut off hehind.

The dorsal pores begin in groove 5/6.

The setal rings are broken ; dorsally zz = 2vz, ventrally aa = 2ab or rather morein
front of the clitellunr, and = 3ub behind it. ‘T'he setae are closer together ventrally;
the intersetal intervals are not very regular, so that the setae are not arranged in
longitudinal series. The numbers counted were 41/v, 54/ix, 57/xii, 48/xix, and in the
middle of the body 36 and 38.

The clitellum, extending over xiv—3xvii (= 32), is smooth : setal rings and
dorsal pores are present on it.

The male pores (fig. 32) on segment xviii, are elongated wavy slits, obliquely
disposed, their posterior ends nearer the middle line than their anterior. These slits
are situated each on a white oval elevation, the long axis of each elevation being
oblique and corresponding with the slit, so that the hinder ends of the elevations
approach one another, or almost touch in the middle line. Around and between
these oval papillae the surface is depressed and darker; and surrounding the whole
is a well defined wall, the “moat’ between papilla and wall being deepest anteriorly
(ig. 32). The centres of the male apertures are about } of the circumference
distant from each other.

The female aperture is indicated by an oval patch with its long axis transverse,
whitish in colour, mid-ventrally situated in the line of the setae of xiv; its lateral
extent is from a to a or slightly more.

‘The spermathecal apertures are transverse slits with distinct anterior and pos-
terior lips, in 7/8 and 8/9, in line with a; each is surrounded by a small area rather
darker in colour than the surroundings.

Internal anatomy.—Septa 4/5 and 5/6 are thin, 6/7—11/12 moderately and
12/13 —13/14 slightly thickened. '

The gizzard, in v, is large and barrel-shaped. There are no calcareous glands,
but the oesophagus is swollen and vascular in xii, xiii and xiv. The intestine begins
in xix.

1e last heart is in xiii.

he excretory system is micronephridial. There are the ust®l tufts, here very
large, by the side of the oesophagus behind the pharynx, and similar tufts are con-
tinued backwards between the successive cone-like septa for some distance behind the
gizzard. In the clitellar region the nephridia appear as bushy tufts, about six in
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number, in a transverse row on each side in each segment (xv, xvi, xvii). There are
no nephridia on the parietes in front of the clitellum; behind, however, they are
very numerous and very small, and form a transverse band (not a single line of
nephridia) between the row of setae and the anterior septum of the segment.

Testes and funnels are free in x and xi. The seminal vesicles, moderately large
masses resembling bunches of grapes, are in xi and xii, attached to the anterior
septum.

The prostates are limited to xviii, and consist of a mass of small roundish
lobules closely packed together into a solid-looking mass. The muscular duct, wider
at its termination than at its beginning, passes straight inwards.

Ovaries, with moniliform branches, and funncls are present in xiii.  An addi-
tional pair of small ovaries but no funnels were scen in Xiv,

The spermathecae (fig. 33) are two pairs, in viii and ix. The ampulla is ovoid
in shape; the duct is as long as the ampulla and less than hall as wide. The diverti-
culum, arising from the termination of the duct, is club-shaped ; in length it reaches
to about the middle of the length of the ampulla, 1.e.is nearly § as long as duct and
ampulla together; its cavity is simple.

There are no penial setae.

Remarks.—The present species has no marked peculiarities, except the form of
the male genital field; it is difficult therefore to assign it to any definite position
within the genus, but it may perhaps be allied to M. insignis Mchlsn. (12},

Megascolex konkanensis, Fedarb var. longus, var. nov.
(Plate IX, figs. 34-35.)

Parambikulam, 1700-3200 [t., Cochin State; 16—=24-ix-1914 (F. H. Gravely). Two specimens,
with perhaps a posterior fragment of another.

External characters.—Iength 345-570 mm., maximum diameter 3 mm. in one, 4
mm. the other. They are thus extraordinarily long and (relatively) thin worms. The
anterior end does not taper, but appears as if suddenly cut off ; the front portion of
the body is flattened, but behind the first third it becomes cylindrical, and much
narrower (about 2 mm. only). Colour grey, with in parts a bluish or slaty mottling.
Segments of longer specimen, estimated, after counting the anterior third, 550; of
the shorter, estimated, after counting the anterior half, 400.

Prostomium bent downwards within the buceal cavity ; proepilobous, with in
addition two short langitudinal grooves continued backwards a little distance on the
dorsal surface of the first segment.

~ First dorsal pore in furrow 5/6. _ _

The setal ring is broken dorsally, ‘in front of the clitellum, so that zz & 3yz
approximately, but®the ratio varies, not so much on account of the width of zﬁ:g of
that of yz, which is irregular. Behind the clitellum the break is absolutely and rela-
tively less, so that zz = 1lyz; further back the ring is closed dorsally. Ventrally, in
front of the clitellum aa =2ab; behind, aa = 3}ab (3ab to 4ab at various parts).
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The setae in front of the clitellum are mostly very small; the ventral setae of
xii—xvii are enlarged, and the interval ab is greater than &¢ ( = 11he).  This relation
between ab and be is continued backwards for a considerable distauce: there is no
constant difference between fic, ¢d, de, ete.  The numbers counted were :—16+ 16/v,
104 17/xii, 15415/%v, 16 +10/xix, behind the elitellar region 14416, and 18419 at
the end of the first third of the body 30, and in three segments near the posterior
end of the body 28, 2g and 3o.

The male apertures, on segment xviii, are situated apparently (the actual pores
being unrecognizable) on a pair of transversely oval papillae, placed towards the
lateral parts of the segment, with their centres in or not far from the line of setae d.
These papillae are connected across the middle line, the whole having the outline of
an elongated dumbhbell, and being surrounded by a darker area of corresponding
shape.

The female aperture is minute, single, on xiv, in the line of the setae.

The spermathecal apertures are small, in 7/8 and 8/g, in line with setae d, or
between 4 and ¢.

In one of the two specimens there was a curious shifting back of all the genital
apertures; the female to xvi, the male to xx, the spermathecal to grooves g/10 and
10/11 ; and the latter were in line with & or be.

I'nternal anatomy.—The gizzard is in v.

The prostates (fig. 34) are small, confined to xviii; the septa are not bulged at
all, The whole has a bushy appearance, since the gland is divided up into a large
number of lobules, of various shapes from spherical to finger-shaped. The duct passes
straight inwards; it is soft, slightly glistening, thin in its first and bulged in its ter-
minal portion.

The ampulla of the spermathecal apparatus {fiz. 35) is a rather elongated oval.
The duct is half as wide, and one and a half times as long as the ampulla. The
diverticulum, full of glistening spermatozoa, and given off [rom the termination of
the duct at the body-wall, is small, club-shaped, and half or less than half as long as
the duct, alongside which it lies.

Remarks.—Michaelsen has recently (12) redescribed this species, having had at
his disposal more than 100 specimens belonging to 16 captures from 14 localities.
Out of this number the longest specimen measured 415 mm. and consisted of about
370 segments; these figures may therefore probably be taken to represent pretty nearly
the extreme limits reached by that particular form. Consequently, when one out of
two specimens here described exceeds the previous maximum length by nearly two-
fifths, there is ground for supposing that we are dealing with a different variety, one of
the distinguishing marks of which is a greater size. Other distinctions are to be found
in 2& single female aperture (though this was originally stated by Fedarb for her
spimens), shape of spermatheca, and smaller size of prostate ;®is well as, perhaps,
the absence of a clitellum (though copulation had occurred, as evidenced by the glisten-
ing mass of spermatozoa in the spermathecal diverticulum), the differing details of
the male genital field, and larger number of setae in the hinder region,
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Genus PHERETIMA.
Pheretima heterochaeta (Mchlsn.).

Simla, 1} miles below Sanjauli; 7-vili-tgry (Baind Parshad), Two specimens,

Horton Plains, 7000 {t., Cexlon; dug from earth; Dee., 1913 (8. W, Kemp),  Three specimens.

Pattipola, 6200 ft., Ceylon; wnder rotten wood, etes Nov-Dee,, g1 (5. W, Kemp). Two speci-
Mmens,

Cherrapunji, Assam, 4400 ft.; 2—8.x-1914 (5. W, Kemp). Four specimens.

Pheretima posthuma (I.. Vaill.).
Allabalbad; Dec.. 1914, A lew specimens sent by Dr. Woodland ; =aid to be common in the neizh-

bourhoaod.

This species is referred to in the introduction,

Pheretima lignicola, Stephenson.
Malabar Hill, Bombay ; so-x-1q14 (IV. §. Millard). TFive speciinens, soft and in bad condition.

This species was previously described by me (21) from the Abor country. The
correspondence between the present specimens and the previous description is close:
since however [ had then ouly a sinzle specimen at my disposal, which was necessarily
handled with care, I subjoin here a few additional notes.

External characters.—Length 165 mm., diameter 6° mm.; colour a dark brownish
purple dorsally, but pure brown after stripping off the iridescent cuticle: brown
ventrally; clitellum lighter brown. Segments 130.

Male apertures large, pit-like, on xviii, distant from each other  of the circum-
ference. The margins of the pits are whitish, swollen and puckered, and much less
well defined on the inner side.

Female aperture single, small, in a transverszly oval, dark, moderately shallow
but conspicuous pit, on xiv about the middle of its length.

The small spermathecal apertures, surrounded by whitish lips, are approximately
in line with /.

The numbers of setae counted were 33/v, 45/ix, 56/xii, 64/xix.

Inlernal analomy.—Septum 4/5 is definitely present, and slichtly thickened.
Septum Io/1r is attached to the parietes at the level of the setae of xi; 11/12, 12/13
and 13/14 are also all attached bzhind the level of the corresponding intersegmental
Zrooves.

The intestine here begins in xvi, and the diverticula originate in xxvii; these
latter are simple, finger-shaped, and extend forwards through xxvi and xxv,

I am able to give a better account of the anterior male organs than in the first
description. The testes and funnels are enclosed in sacs, those of segment x being
small; funnels, but not testes, were distinguished within them ; they are situated on
the anterior face of ®ptum 10/11, and probably communicate with each other aMoss
the middle line below the alimentary canal. The sacs in segment xi were larger,
separated by the alimentary canal between them, and contained both testes and fun-
nels, as well as the anterior seminal vesicles, which depend backwards from septum
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10/11; the testis-sacs in xi extend over the whole length of the segment, from 10/1T
to 11/12, and do not communicate with each other either above or below the
gut.

The spermathecal ampulla is rather heart-shaped, the duct leading off from the
broad end. The duct is [usiform, narrower at its two ends and swelling gently 1n
its middle portion; it is }—% as long as the ampulla. The narrow tubular diverti-
culum, arising from near the termination of the duct, is nearly as long as duct and
ampulla combined: it may be twisted; it is broadler and rather mammillated towards
its free, and narrower and smoother towards its attached end.

There are no penial setae.

Subfamily OCTOCHAETINAE.
Genus ERYTHRAEODRILUS, gen. nov.
Erythraeodrilus kinneari, sp. nov.
(Plate VII, fig. 8.)
Castle Rock, Bombay ; 17-x 1913 (5. H. Prafer). Three specimens.

External characters.—The specimens were much softened; one had apparently
maximum diameter
343 mm. ; colour brown, with an iridescent appearance due to the cuticle,—rather darker

¥

autotomized itself, and another almost so. ILength 120 mm

in the anterior part of the body, and the ventral surface slightly lighter than the
dorsal. Segments go422=112.

Prostomium apparently prolobous.

The first dorsal pore is in groove 3/4; pores are absent on the clitellum.

The setae are in rings; they are small, and there are no notable differences in
size or in the intersetal intervals: they are present on the clitellum. The mid-dorsal
and mid-ventral intervals are about the same in both anterior and posterior parts of
the body,—aa = 1}ab throughout, and 2z = 2-3yz. The numbers of setae were vi/40,
ix/53 approx.; xiv/43, xix/4o.

The clitellum covers Ixiii—%xvi = 3}; it is darker in colour than the rest of the
animal.

The male apertures are on segment xvii, behind the setal ring, and fairly near
each other, in about the line of setae cd ; this is equivalent to an interval of about
+ circumference. In the specimens first examined, the pores, on small whitish papil-
lae, were situated at the postero-lateral angles of a rectangular glandular area which
took up the whole length of xvii; in the other two specimens the glandular area was
not visible, though in one there was an elevation between the two papillae.

‘The female aperture is single, mid-ventral, on xiv, in a small whitish oval area

een the line of setae and the anterior border of the segment®

The manner of opening of the spermathecae will be described later,

Genital markings vary in the several specimens. In one there are on segment
xviii a pair of small rounded papillae, situated posteriorly in the segment between

be
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the setal ring and groove 18/19; the centres of these papillae are very slightly inter-
nal to a line drawn through the centres of the papillae of the male pores. These
papillae were not present in the other two specimens; but in one of these there were
seen a couple of oval patches with a whitish circumference and dark centre, situated
near the posterior border of segment vii,—each small, with its centre in line with seta
¢; as well as a single eve-like marking in groove 16/17 just internal to the line of the
male paplla of the right side.

Imternal anatomy. —The septa are all very thin and transparent, —a condition which
is no doubt due partly to the bad state of preservation; still it seems safe to say that
none are notably thickened. The serics of septa is complete from 4/5 onwards.

The gizzard is an ovoid mass in vi. The calcareous glands are four pairs, set off
from the oesophagus, in segments x—xiii, the glands in x and xi are smaller than the
others. EFach gland receives its blood from a very distinet branch of a supraoesopha-
geal trunk. The intestine begins in xv or xvi.

The last heart is in xii; the dorsal vessel can be followed forwards on to the
pharynx, but no regular series of lateral commissural vessels can be distinguished
front of viii.

The nephridial system consists of both mega- and micronephridia. The megane-
phridia begin in xx or xxi, and are continued backwards to near the posterior end of
the body: they are of large size, extending, in the dissection, from underneath the
margin of the intestine outwards and dorsalwards almost to the mid-dorsal line; they
consist of three parallel, more or less winding, limbs The condition of the speci-
mens is unsuitable for histological work, and I was unsuccessful in obtaining a prepa-
ration of the funnel, which however appears to be situated on the anterior side of
the septum behind which the nephridium lies; the tube itself is differentiated into
broad and narrow, nonciliated and, apparently, ciliated portions. The micronephri-
dia extend throughout the body, they are especially numerous (as is often the case)
on the inner surface o! the body-wall in the clitellar segments, and occur (again a
common condition) in the form of large conspicuous tufts on each side of the hinder
end of the pharynx in segments iv and v. :

The testes, along with large much folded iridescent funnels, are contained within
testis-sacs, in segments x and xi. The vesiculae seminales are three pairs, in ix, x, and
xii; those in ix and x depend forwards from the posterior wall of their segments, and
are large and lobed; those in xii depend backwards from septum 11/r2, are of mode-
rate size, and not cut up into lobes. Thus segment x contains both testis-sacs and
seminal vesicles, xi testis-sacs only; in this latter segment the sacs extend towards
the dorsal surface, and contain also the hearts.

The prostates are tubular; the terminal portion forming the duct is thinner and
more transparent than the coils of the gland itself, and ends in segment xvii., On
the left side of the E‘:Jtciint‘:n examined the gland extended back to xxi, on the mht
it first passed forwards from the duct into xvi, and ended behind in xix., The vas
deferens cannot be distinctly followed in its course on the body-wall; but it appears

in segment xvii to be situated to the outer side of the prostatic duct, and I would
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suggest that it probably curves round behind the latter to end on its posterior or per-
haps its inner side.

Ovaries and funnels were identified in xiii.

The chief peculiarity of these specimens is the condition of the spermathecae
(fig. 8). There is on each side a cluster of spermathecae, of two sizes, larger and
smaller, which open either in common or near each other on the eighth segment.

To take first the larger spermathecae.  These are four in number, two on each
side, and appear to represent the original two pairs. They are large, and either
regularly or irregularly pear-shaped; in the latter case the irregularity is due to inden-
tations and the consequent production of a lobed outline.  The narrow end, narrow-
ing still further, becomes the duct, which is thus not demarcated {rom the ampulla.
The diverticula form two econsiderable clusters at the base of the ampulla; these
clusters leave one face of the ampulla (or duct) largely free, but cover the other
{ace.

As to their external openings:—the anterior spermatheca of each side becomes
attached to the body-wall between sezments wvii and viii, and the posterior at or in
front of the posterior boundary of viii; but by gently scraping the body-wall the
duct of the anterior can be traced backwards, and that of the posterior forwards, so
that the two approach and almost meet at the level of the setae of viii, and not far
from the middle line. Moreover the condition of the worm is such that the external
ends of the ducts can be seen from the weatral surface through the softened walls,
and though {in the dissected specimen) the actual opening cannot be distinguished
with certainty, from the situation of the converging ducts as seen from the outside it
must be about in a position corresponding to seta d.

The smgller associated =acs are either twa (left) or three (right =side} in number.
They are narrow, apparently tubular, finger-like structures, of varying length, the
longest about half as long as one of the larger spermathecae. The surface is slightly
mammillated ; they converge to their attachment on the body-wall between the ends
of the larger spermathecae.

It has already been said that no definite external aperture could be seen in the
dissected specimen. In another example however a roundish marking, with a whitish
circuniference and darker interior, was visible on both sides in the line of the setal
ring of segment viii, slightly external in position to the genital marking previously
described as situated posteriorly in vii; on the left side a small similar marking
could be made out internal to the first. These marks perhaps represent the posi-
tion of the spermathecal aperture or apertures, though the latter are themselves not
visible.

No penial setae were discovered.

Remarks.—The position of the genus is not determinable without some little diffi-
culé. Since it has obvious relations to the Octochaetinae, it wif® be helpful to note
in the following form the chief distinguishing characters of the genera of the sub-
family and their relations to the ancestral Acanthodrilinae,
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3 3 n W
Notrodrilus'

(or primitive Acanthodriline; holoandric,
acanthodriline « apparatus, lumbricine
setae, megauephridia, spermathecae §—£.)

Howascolex
(as Notiodrilus, except that meganephridia
and micronephridia coexist.)
Octochaet s

(as Notiodrilus, except micronephridial.)

|
Eutyplocus Dinodrilus

(as Octochacius, except microscolecine = (as Oclochaclus, except commencing
apparatus; a majority of forims are perichaetine increase of setae.)

proandric; spermathecae ¢ only.)

Hoplochastella

(as Dinodrilus, except that perichaetine
condition fully established.)

Now if it were allowable to derive the mixed mega- and micronephridial condition
of Ervithracodrilus from a pure micronephridial, it would be easy to suppose Erythrae-
odrilus a descendant of Hoplochactella ; the evolution would be, in some respects,
parallel to that which has given rise to Eulyphocus from Oclochaelus. Futyphoeus has
undergone the microscolecine reduction of the postarior portion of the male genital
apparatus; f.c. of the original two pairs of prostatic glands with openings on xvii
and xix, those of xix have disappeared, and the ending of the vas deferens, originally
on xviii and so between the prostatic pores, has approached or fussd with the re-
maining prostatic aperture, that of xvii. Along with this i Ewlyphosus there goes
the reduction of the spermathecae to one pair instead of two, and the disappear-
ance, in the majority of cases, of the posterior pair of testes (proandric condition),

The same changes appear to be in progress in Erythracodrilus ; the microscolecine
reduction has taken place, but it has not as yet been followed by the disappearance
of the posterior pair of testes; in the spermathecal apparatus there is a tendency to
the reduction in the number of apartures, even if this has not actually been attained.
It is interesting to note the way in which the reduction of spermathecae is being
brought about,—those of the same side have approached and met at their external
ends in the middle of segment viii. In Ewlvphoeus (if this genus has really had a
parallel evolution) we may suppose that after fusion of the apertures, fusion of the
spermathecae themselves followed ; and that then the point of opening of the single
organ moved forwagls to groove 7/8, the situation of the anterior of the uriginal‘wu
pairs of apertures.

P'I use the generic name Nofiodrilus in the sense in which it was used, for example, by Michaelsen
in his ** Geographische Verbreitung der Oligochiiten.”’ :
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But there are difficulties in :auppm‘fug that the micronephridial condition, itself
derived from the meganephridial, can retrace its historv; and it scems better there-
fore to derive Erythracodrilus from a situation on the line of descent anterior to the
point of appearance of micronephridia, ¢.c. from some place between Noftodrilus and
Octochactus.

Howascolex (Michaelsen, 7, ¢f. also remarks of the same author, 12 and 13) here
suggests itself as a possible point of departure 1 have placed it, in imitation of
Michaelsen (8), at the side of the basal stem in the preceding scheme. Howascolex
already presents the mixed mega- and micronephridial condition found in Erythrae-
odrilus, and the latter could be derived from it by (@) the microscoleeine reduction, which
as we have seen takes place in the younger brauch represented by Eufyphocus, and
(b) an increase in the number of setae, such as also oceurs in the Hoplochaetella branch.
If geographical considerations {Howascolex has only been found in Madagascar) stand
in the way of this, then the only remaining possibility would be a derivation from
the original Acanthodriline itself,—which scarcely make things easier.

Assuming provisionally therelore that Ervihiracodrilus is a descendant of Howa-
scolex, there remains the question whether it is to be reckoned to the Acanthodrilinae
or Octochaetinae (there is at present no known indigenous Acanthodriline in India).

Howascolex is placed (with some reserve) by Michaelsen in the Acanthodrilinae,
and is considered as possibly but by no means certainly in the line of descent from
Nottodrilus to Octochactus, i.c. the ancestral line of the Octochaetinae (8, 12, 13).

If Howascolex is judged not to be in the direct line, its descendant Erythrae-
odrilus obviously cannot be included in the Octochaetinae. FEwen if Howascolex is a
direct ancestor, Evvihracodrilus cannot be so included unless Howascolex is included
also, for this would offend by making the Octochaetinae diphyletic (¢f. table inf. If
the Octochaetinae are to begin below the line ab, then to reckon Erylthracodrilus to
them would deprive them of genetic unity). So long as Howascolex is placed in the
Acanthodrilinae therefore, Erythracodrilus must also go to the Acanthodrilinae, or
must constitute a separate subfamily.

The very wide difference between Erythiracodrilus and the rest of the Acanthodri-
linae, and the inconvenience of instituting a subfamily for a single species, render
both these solutions of the problem undesirable. I think the best way of dealing
with it is to consider Howascolex as already, in virtue of its micronephridia, an Octo-
chaetine, and as the direct progenitor of Oclochactus, There will then be no diffi-
culty in placing Erythraeodrifus as an Octochaetine also,—as a twig which arises
independently from the base of the subfamily.

I may add that morphologically there is no reason why Howascolex should not be
in the direct line between Notiodrilus and*Oclochactus; the only essential difference
between Howascolex and Oclochaefus is the coexistence of meganephridia with the
mifonephridiﬂ in Howascolex,—a difference which has not alway$ been considered as
necessitating even a generic separation. I presume that the reason why Michaelsen
hesitates to consider Octochacfus as the direct and immediate descendant of Howa-
scolex is that the latter is found in Madagascar, the former in India and New Zealand.
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But let us state the case a little more fulll{ The characters of Notiodrilus which
areimportant from a phylogenetic and therefore from a svstematic point of view are:—
acanthodriline disposition of the posterior portion of the male organs, holoandric

Notiodrilis.

Howascolex.
il ; | h
| - |
Irvtiracodrilus, Octochactnis.

|
Eutyphoeus. Dinodrilus.
|
Hoplochaetella.

condition of the anterior male organs, lumbridine arrangement of the setae, megane-
phridia only, and spermathecae opening in 7/8 and 8/9. Howascolex is exactly the
same in all these features, except that micronephridia coexist with the meganephridia.
Octochactus also presents the same features, except that micronephridia exist alone.
Now we have reason to suppose that a pure micronephridial condition did not arise
throughout the body at a single bound, but that it was preceded by a mixed mega-
and micronephridial condition ; —one in which, apparently, the whole of the megane-
phridium in each segment had not dissolved into micronephridia, but a portion remained
still as a recognizable meganéphridium.  Such intermediate forms exist elsewhere at
the present day (Wegascolides, Lampito). Therefore, even if we had not Howascolex
before us, we should have to postulate a form which by its definition would ceincide
with Howascolex as the immediate ancestor of Oclochacius, and the intermediary
between Ocfochactus and Notiodrilus.'

I consider therefore that the solution of the problem of classification is to be
found in reckoning the Octochaetinae as heginning with Howascolex, and placing
Ervthracodrilus and Oclochaetus as independently evolved descendauts of Howascolex ;
the line ¢ in the foregoing chart i1s therefore to ba considered as that which delimits
the Octochaetinae from the Acanthodrilinae.

Family GLOSSOSCOLECIDAE.
Genus PONTOSCOLEX.,

West Haputale Estate, Cevlon, 6zoo ft.; dug [rom earth; Dec, 1913 (5 W, Kemp). TFour speci-
mens of a species of Ponloscolex, probably P. corethrurus, but the specimens were not [ully
mature, "

! 1t is no doubt podible to agree with the above (which is indeed almost self-evident), and sty on
the privciple that the facts of geosraphical distribution are an essential part of the defuaition of a graup,
to bold that two (morphologically) indistinzuwishable genera are nevertheless to be kept separate. The
paint is that it scems premature at present to discuss what must, after all, be an extremely rare
exception to the general rule, in connection with Hewascolev and the putative ancestor of Oclochactus.
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I give a few details of the nephrigial system in the anterior part of the body, as
far as they can be made out by dissection under the binocular dissecting microscope.
The subject has interested previous observers (¢f. Beddard, 2, pp. 48, 655); the
condition which I found differs, however, from that described by Beddard for what is
presumably the same species, viz. P. corethrurus.

It is necessary first to glance at the septa. The first is attached to the parietes
at the level of groove 5/6; the second at 6/7, third at 7/8, and the fourth at the level
of g/to. It appears at first sight as if a septum is missing between 7/8 and o/10; as
will be seen, this is not the case; what has happened is that septum 8/g has been
shifted backwards. All the above septa are thickened.

The next septum is attached at the level of groove 10/11, and is thin; subse-
quent septa are attached at subsequent grooves,—11/12, 12/13, 13/14, etc., and may
be described as very thin. These may be taken as corresponding to the grooves at
which they are attached ; it follows therefore that septum a/10 has disappeared ; but
since, as said above, septum § g has shifted back, the hiatus appears to be situated
more anteriorly.

The justification for this view is the disposition of the nephridia. What is appar-
ently segment x contains two pairs of nephridial coils, what is apparently the united
segments viii and ix contains one only. The external apertures of the nephridia are
near the anterior borders of their respective segmeunts; and though the nephridial
coil belonging to s2gment ix has been pushed backwards by the backward shifting
of septum 8/g, the external aperture has remained in its original position; so that
the nephridial tube of ix has now, passing forwards, to pierce the (true) septum 8/g
ithe last thickened septum) in a forward direction in order to arrive at its external
aperture.

The nephridia of segments wviii, vii, and vi have their normal disposition,

Those of v, lying deeply within the cone-shaped septum 5,6, debouch normally on the

surface; but the coils constituting their posterior ends, and lying by the side of the
anterior end of the gizzard, are apparently connected with similar coils of the nephri-
dia of iv and iii. I could not separate the posterior ends of these three nephridia:
but whether they merely interlace, or whether they communicate, I cannot say.
The external openings of the organs belonging to iv and iii have the normal position.
The nephridium of segment ii forms a large and close coil on tle side of the
oesophagus, behind the pharvnx and in front of the gizzard; from this there passes
forwards a thick tube which enters the hinder end of the pharynx. This is a much
more intimate and direct connection of nephridia and alimentary tube than that
deseribed by Beddard for P. corethrurus, where a nephridium opens on to the surface
in segment ii, but owing to the great retractility of the anterior part of the body,
tlli}ﬂpening may actually at times come to lie within a temporagy buccal cavity.
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THE INDIAN VARIETIES AND RACES OF THE GRENUS
TURBINELLA.

Ly fasmes HorxEr, Gevernmenl Marine Biolosist, Madras.

Like the species represented by mankind, that of the Indian conchs belemging to
the penus Turbinella iz not an ideal one comp | fle predominant variety
on ‘the contrary both comprising in each
mstance a number of well-mark 15; whereof th rincipal approximately
l'“'"'l|i-'~'-'3 1 taxonomi valn 111¢l i - characterized varieties or
sith-species.

The' species was first d ' v Linnacus under the name of Voluda pvritm,
but unfartunately this nam hieli, in my opnyen, is nof the
central one. bt 1 variety probably thrown off by o stoclk which tesembled more
a'T-*"L':f-' ane of the other & 1 1EL1eS, Toweves s 1t 15 at present ditheult to
prove the truth of this hyvpo ! aimes are but labels with which
ve ticket thmigs and ideas for ¢ i reference, this is af comparatively small
Importance.

Including Linnaeus’ tvpe as one, I distinguish five well-marked sub-species or

varieties, namels :

(d) var. globosa, var. nov., and

LEY Wl {"-.-'I:'f.'-'!'l.:.':'-':' sl Nal: 110V,

The frst three I consider equally important and equal in class™satory value ;
regarding the two last, T am as vet somewhat doubtful as to whether
sufficient stability of form to be considered more than strongly marked local races
lmited permanence; T incline, however, to think both will prove to be good varieties.

The names now given to all these are new except that of fusus, 1 had hoped to give
Gmelin’s name rapa to the variety I call acufa, but this proved impossible as I find b
Guelin's rape to be no more than an inflated and less obtuse form of the variety
described by Linnacus.
I did not ﬂTfi‘.’L‘.Hl thiz canclusion of specific identity without difficulty, for if%w
more emphatic individuals of each form only be compared, unity of species seems
——— imneesible.  Fortunately I have had the opportunity of comparing thousands of
<hells from the principal Indian localities where Turliinella is found, and from the
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results of this study I have found impo=sible to draw any hard and fast hne

separating specifically any ol the ma 1

assemblages.  Pinadly, T asrived at the con-
clusion that while the two most important forms, which 1 term olfusa and acuta
respectively, constitute merely varieties of one species, their varietal characters were
at no long distant period in process of such permanent fixation that the establish-
ment of separate species would have been accomplished had not geological changes
brought the two varieties into close intermingling before the fixation of speeific
characters was completed

ltach of the five varieties into which I divide the species, if judged by isolated
individuals in which are strongly developed the special char cteristics and propor-
tions found in their respective shells, may assuredly be classed without difficulty by
the closet naturalist as a distinet and well-marked species,  Strangely enough this has
not happened, for though a considerable number of species have been erronentisly

1 11 11 1 1 i

created through the study of individual shells, all such are based upon the forms and

local races of the sinele variety obfusa. Thus
1 s
|!".._-|
! # ~clinl 1l Waon
| 5. Tamarck

s of the form fvdica of T, diram obltisg, while

r
=
P

are bad species founded

Lamarck's Turbinclla rapa represents form rapa of the same variety and probably
was based upon a large speci this wvarietal form from the neighbourhood of
Madras. Certai

loeta Iconica represents pr
i L

ured by Reeve as T'. rapa in Vol. IV of his Conecly-

LICELE &L silER .

The first four of the ies I now propose to define are inhabitants of the
coastal waters of Cevion and of Continental India; the fifth (7. pirnm fusus) is
found in the Andaman Islands.

The following kev to the five varieties defines the principal characteristics of
each :

Spire elongate: shell widely ¢ Shoulder angnlar, prominent. (1) var fusus, Sowerhy,
fusiforsl. (2) T'rohle of whorls in "-l"E1L' CoH -
Breadth in lengzth, \ VEX, VAT, dcila, Var. nowv.
L7 to 2, r:.:"'!ln'-uilh-l' rounded, low, {2y Profile of whorls in :-'|:-i|'lt'

nearly straight, var. conori-
NENSEE, VAT, U0V,
Spire moderately short: shell glo-
! bose; periostracum  rtough  and @ (4) var. glodosa, var. noy
| thick. !

2 4 P— |

:“!?11"'_ I:‘hhrl' k”_ o / Bpire often very short: shell m-

l-‘nr;.I.;:Tl‘-L'[llqirllhirl-:.;"ll.il:ll;:1.-.‘:]:-: 1:75. | clined to be top-shaped ; very wide |

3 4 at shoulder. Periostracuim thin

[ and little seulptured in small anil
medinm-sized shells,

ir

() war, obfnsa, var: now, With
Lwir [OTIs 2
(er) Eyrprei,
() rafrr (Crmeling,

#1 will now discuss in detail the main characters distinguisi®ng these varieties,
together with those of the shells from different localities, the local variations being
due in the main to differences in the abundance of food supply, and in the chargeter
of the environment, particularly in regard to the degree of exposure t6 tinfavourable
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conditions, such as surl action, prolonged sgells of turbid, mud-laden water, and

scarcity of food

I. Variety obtusa, var. nov.

Judging the importance of the co-varieties of Fwrbinella pivion from the numeri-
cal standpoint, this variety is entitled to first place, It is the form which furnishes
all but a fraction of the produce of the great fisheries in the north of Ceylon and
along the Indian Coast of Palk Bay amd thence from Point Calimere to Pulicat Take.
Out of a total anuual production in this rezion of about 15 lakhs of shells, this form
contributes 13 lakhs. Its habitat les entirely northward of a line curving into Palk

ay from a point about the middle of the north coast of Mannar Island to anothe#
on the Indian mainland a few miles west of Pamban (Plate XII). The significance
of this peculiar line ol demarcation will be explained later.

The characters of this variety fluctuate within considerable limits, from a form
with a well-marked though short spire to one where it is extremely abbreviated with

R

whorls much telescoped. It was the latter which 1,1

fore has to be considered the type of the species.  To this form I will therefore apply

izeus deseribed and which there-

the term fvpica, while for the otlier extreme the term rape will be appropriate as'it
was a shell of this form to which Gmelin (r7go) applied the specific name rapa.

The length of both forms compared with varieties acule, fusus, and comorinensis
15 markedly short in comparison with the breadth, due to (¢) an emphatic telescop-
g of the whorls of the spire, and to () a cousiderable inflation of the body whorl.
The former forces the shoulder high up and imparts to the shell a distinctive top-
shape suggesting stunting, wiiich contrasts sharply with the handsome free growth
and wide spindle shape of var. wentr.  The periostracum in small and medium shells

15 usually thin and wealk with a distinet tendency towards smoothness; the spiral

rows of prominences nodes and the lines of low periostracal ridges are poorly
developed. very much less than in aenfa ; it is seldom that more than a trace remains
of any except the shoulder nodal row. Young shells of this variety are often richly
flecked with chestnut spots, but this is a wery variable character and many shells
lite spotless, and «

1d full grown

otherwise exactly similar to the spotted ones are almost or
unmiform white, With increasing size spotting tends to be suppressec
shells seldom show the slightest trace of spots.

Between the two extremes of shape seen in this variety a perfect range of g
tion can be traced, and, although when the extremes be placed side by side their
differences appear so wellimarked as to appear to justify separation, I am unable to
split it up as these extremes are not localized and intermediate forms are always

i

easily found linking them up.
It is difficult to distinguish any clearly defined local races of this variety ; the
more important ones are those of (¢) Tirupalagudi, (4) the Coromandel Coast, Wnd
{¢] Nayinativu.
(@} The Tiviepalagudi race. —These shells are found off the villages of Tirupalagudi,
Tondi and Mudirampatonam in the south-west angle of Palk Day, and come [rom
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beds in 2} to 4! fathoms where the
muddy water during the greater part

are subject to the influence of rough seas and
f the vear. They are distinctly stunted in
general appearance and a proportion have the apex so greatly abraded as to be
almost flat in the apical region. ‘The apical angle of those living in depths of 2}

fathoms averages rog64° as against 102527 for those in 4! fathoms.  The extremes
however range between 85 and 1 147, between which perleet cradation 18 alwavs to

beseent in every bateh of shells (Plate X, hiz

5 )
This ore: » For i il +- l i rirge| he fact th
115 great ranee in the anealar index of the spire 15 due lareely to the fact that
&O* o] BO ap” 1. 3 ¢ Lo
: S il bl e ki
L]
."I e
/
' - - - -
#
J
- b5
— -
X o
_z *,
E e e e
== 20
= IRE _——~—\____ - S il
___—~—\_.__ | "'--\._‘
)
o 100° 1o’ 120 1307 b0
o 1 | i .|:'-'|| 1 | LR LR
(i i 1 (W1

this ebfuse race marches with a corresponding border race of variety acuwia, living
south-eastwards, off Pillaimadam and North Vedalai,

Pamban Pass.

villages a few miles west of
The commingling and overlapping of the two varieties that ensues is
h.‘]L‘iI.'i']}-' sedil upon reference to the :|1llit al anele chart eiven as 1|.'?~L1rj-'llk_:. 1

’.\.f‘.i'j The Coromandel race is found along the length of the®oroman del Coast
from Pomnt Calimere to some distance northward of Madras, It is closely akin to the
Tirupalagudi race, but is larger in average size, usually less stunted in apical develop-
ment and in large specimens often exhibits a strong and vigorous development of
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periostracum. Shells here grow to 7 inches in
a ratio of length to breadth of 1°555, whereas
more than 5 x 3°15 inches — ratio of 1587,
fig, 6. aud Pl. XI. fig. 7.

A marked characteristic of many of these shells = a coating of some foreign

ngth by 5 inches in diameter, giving
have seldom seen Tirupalagudi shells
Twypical shells are shown on Plate X,

orgauic substance upon the periostracum.  This extrancous skin gives the shells a
dark, blotchy, and dirty appearance, It appears to be due to the presence of a
crusting hydroid allied to Hvdractinde, bt as T have not vet examined it in the live

condition, I cannot sav positively what it is

Thiz form also crosses Lo Cevion, where, among the many islands around Jafina,
conditions are so diverse ] '

! nerehants distiensl

L nanber of trade varieties;

“k.'['l'.li".l.h':] ]:_\ diMerenves 111 -.Il S174 L nd =ha I 8 B it o) These HIBIEI l}ii-
mate more or less to raeces (o) and I 1L 11y rilied separately as worthy
of remark.. This is:

(e} The N ['h 1l shed off the 1sland of Nayinativu, are
remarkable for th viio] i td, ranging up to 69 x 425
inches (breadil i (Nos 1 and. 7 in fig, 5,
Plate XI;. The shoulder nodal
row tusually fairly well d ronches closely wo short, stout, aged
examples ol O prove tl ; e identity of the olfusa and

acitfa forms. 1 shouls that similar approximation to the acufa forim is
also to be found amongst ' ronmundel race.  Among these we
get many shells closely similar to those from Nayinativa, with others having the spire
greatly telescoped and distinetly top-shaped 10 for.

Taken venerally lie larger the shell grows, the less '.'J:i}'i:.l"\lg-"..‘..".l are the varietal
differences, so that when the largest spec i are ranged along-

aoy i - $
SICLE  Ofie Alotiielr, 1S SLi

ury definite line of demarcation betweelt
them.

On the other hand, the medium sizes, from 3 to ) mches i length, show the
oreatest amount of divergence, and 1t 1s never unpossible to separate an average group

the mterval.

of eftusa from one of acuia, though selected individuals can usuamibe lound to bridge

2 "l.‘iil'llk"l:-.' deiiba, var. nov.

Next in numerical and cominercial impdriance to variety oblusa comes thic
elegant form which I distinguizh under the above name. Its habitat marches at the
head of the Guli of Mannar with that of the type. It is to be noted particularly that
it passes northwird out of the Gulf at two points, the first at Pamban Pass heyond
which it spreads fap-like east and west, and the second through the clmune{nf
Adam’s Dridge, whence it passes west along the whole of the N. 5. and N. coasts
of Rameswaram Island and eastward to the north coast of Mannar Island in the
vicinity of Talaimannar. To the south, on the Ceylon side, it spreads over the Pearl
Banks in fair numbers as far south at least as Duteh Bay, and then in diminishing
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numbers to the neighbourhood of Colgnbo: on the Indian <ide it reaches Manapad

Point, somewhat south whereofl it mflches with the varieties ¢/obosa and comorinensis.
It again appears on the shores of the Kathiawar Penmsula in considerable numbers,
This variety is found in greatest profusion on sandy beds off Tuticorin at depths
generally from 7 to 1o fathoms. It is also found in shallower w ater, but there it is
not nearly so numerous as in deeper water and the shells are less vigorous and well
grown. Irom these beds from 2 to 3! lakhs of shells are annually fished, with less
than a quarter of a lakh from all the rest of the Gulf of Maunnar oronnd.
The tvpical var. acuta is comparatively narrow and moderately elongate with
well-balanced spiral ; the final whorl in mature shell shows no exageerated inflation
as in the offusa tyvpe and there is no marked angularity of shoulder, the position of
which would be difficult to trace were it not for the presence of a well-marked row
(the second) ol pertostracal nodes. Cie removal of the petiostracum, vestizial
mequalities are found, coinciding with the bold periost i uodal eminences, ‘The
angular index of the spire ranges from 62° to ar!® with mean of 77°8°. The
breadth in the length averages 187 in medium-sized spectmens of O inches length,
reduced to 1°75 in the case of the largest and stoutest size (74 > 45 ). Apart

trom the Kathiawar habitat, there are three well-n wrked local races ;—(u) Tuticorin,

1
(&) Kilakarai, and (¢} Ran
(a) Tl el I ! Tk Ireedon of crowth diown by the well balanced
spiral of the whorls, neither und: Iy lax nor stunted into a squat coil, the massiveness

Irf. i]lu :-11L'i]. i-.i,_' ,... . ST dey dopment of the I e o I“]li:|i1:\' 1]

growth, the large size attained both individu Uy and on the average, and the great
abundance in which thev are found in spite of an annual thinning of their numhere
that has tun to an averave of 1y 250 000 during the past 1 velty centuries, the
shells fished off Tuticorin and for about 30 miles north and soutl thereol, appear to
fepresent the most vigorous strain of all, It may he taken as the typical local race

of the central LV]Ie « i Laerlien il

In representative shells the apical anele 15 low averaging 770° while the ranee
i | & ] &

1 variation in this character lying between 627 and g 5, 1s notably restricted,
'Iru:_w'ljcul{in_-_: o conpgeet” race living under uniform conditions eriostracal growth is

thick, bright
0T 11
any other race I have seen.  The development of the rows of periostracal nodes and

eeous vellow m tiivt and obviously vigorously grown : the surface is

lean and remarkably frce from crusting growths, cleaner and brighter than

nodules is correspondingly strongly Anarked. Usually there are six rows of nodules
present, consisting of two shoulder rows. and four body rows. ‘The second or
anterior shoulder row is the only one strongly developed, In a five-whorl shell, the
number of nodules in this row are usually 3 to the inch ; they vary somewhat and I
have some shells whereon the nodes are specially large and cogrse numbering only
175 to theinch. The first shoulder row i< usually present and well defined, but the
nodules are generally less than half the size of those in the second row. OF the hody
rows, trace of all four series is nearly always present, but occasionally one is stp-
usually the {ourth. '

pressed entirely They are not merely raised lines or ridges as
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seen normally in var, effusa, but are madeRup usu

L ol !LI|.|”I._‘|. rows of distinet
nodular elevations, mmiatures of the coarse e noddes of the shonlder row. In
many large shells thev gradually deercase on the hody whorl as they approach the
l[]l. When the periostracum is removed the position of the periostracal nodes 1 the
shoulder rows is indicated by very slight eminences or swellings, which are the

% A

vestizial remains of strone shoulder knobs i the reluted eenera
J'I'f.'.'"\;.'.'.l el Coarneiod il |_::'|I-,_'.||,I_I cach of the hody rows contuous ahselre narrow
band-like ridege, very feebly developed, can usually be traced : onlv in laree indivi-
duals with coarse and thick periostracum Cindications of minute vestigial

knobs at intervals upon these ridges ; in voung specimens slight furrows often take

the place of these raised lines (PP X, g, 1)
\I. \-\.
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Fig. 2A.—Eloneated example of Turfiinctle pirmoe acota [Taticorin race),

Fia. 2B —Bquat example of T prrain aeuda, fromsage 1 il
Dirawn from =slected shellz 1o sl the extremes i forny <cen in 1

In medium-sized shells, say under 6 inches in length, the ratio of axi™agueth to
the diameter of the body whorl ranges within narrow limits from 1°75 to
Hence the shell as compared with the two forms of olifusa 1s relatively narrow. In a
few old shells of 71 in. in length the body whorl is considérably inflated, altering
slightly: the ratio of width to length, but in ordinary large individuals the more
slender form is retained unaltered.

The colour of these shells is usually a pure porcellaneous white, more or less
suffused with pale {Euk interiorlv at the oral aperture  Small shells sometimes shew
reddish spots, very variable in number and distribution,

The apex never shows wearing down due to abrasion such as is common in the

Tirupalagudi race of T. pirwm oblusa ({vpica) and in wvar. comorinensis about to be
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mentioned. This, together with the eedom [rom parasitic or svimbiotic growths,
shows that this race flourishes unde

most favourable habitat is the wide stretches of sand interspersed between the roeky

very favourable conditions, Its principal and
pearl banks off the Tinuevelly coast. Here tubicolous polvehacts abound and thes
form the favourite food of the chank. Shells found upon or round the edges ol
rocky banks in shallow water are less well-erown and often have svanbiotie o
upon them, chiefly corals, polvzoa, and algace,  The columellar pheae i
moderate in size, very seldom markedly prominent and scarcelv ever swollen
except in individuals living close to the littonml

smistral forms are unknown on the Tuticorin hanks so 1S My
extends.

(h) The Kilukara: ra This pace inhabits the shallo
Iving between the southern shore of Ramad dist N
Pass, and the chain of coral i=slands lving
appearance these shells rescimble closel
the same, ranging between 627 and Sa 7,
7 shells). The chief difference is t!
trequently and in these not only does
plicae frequently attain an abnormal stou
tance tfrom the hip a low bhister-like swelling : |

™1

inch wide, 15 present.  The extreme

takes place in the resting phase, const
these shells markedly from the more resul
resting stage is comparatively infrequen
The explanation appears to be thaf in the deep wale

proceeds uninterruptedly the whole vear round, owing to the protection afforded by
a deep water habitat from any interruption in feeding or periodical shortage of food
due to bad weather conditions ; hence in the Tuticorin shells the resting phase seldom
accurs until the individual 15 far advanced in lifc. On the Kilakarai coast, the
shallow water habitai of the lacal wace oxposcs them to much disturbanee during
the prevalence of L ot 1 Cl-west oS o : this entails difficult conditions of life
and begets a
upon

dition where the forces of the molluse are necessarily concentrated
fing its shell at the mouth A= a4 consequence a transverse section
silakaral chank of this description shows an alternate series of thick and
thin places in the walls of the whorls : this is a peculiarity which renders shells of
this race of iuferior value for .”.'ll]‘..ﬂl.'-fl'.-ilkil'._:; althoueh the shell substance 15 hard and
of good colour. These shells are largely employed as blowing conchs,

(c) The Rameswaram race. —The individuals of this race orow to a smaller average
size than either races («) and (4), but as this average size is admirably adapted to pro-
vidd bangles of diameter exactly suited to the requirements of l?ﬁ]:tg:ali ladies, and as
they suffer much less from the defect of irregular growth due to the frequent oceur-
rence of rest phases, these shells are actually more highly prized by bangle-makers
than the larger shells of the Kilakarai race.  Shell hangle-makers alzo state that the
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harder and takes a better polish than
s, This is due to the slow rate of

shell substance of the Rameswaram material i
even the rezularly grown handsome Tuticonn s
growth characterizing thesc shells; the depth at which they live, 44 Lo 5§ fathoms,
and the large amount of mud in suspension in the water around them, renders their
habitat less favourable for growth than the deeper water and clean sands, densely
stocked with polychaets, found in the Tuticorin arvea (I’ X, fig. 3).

The mean apical angle is 83 37, as against an average of 77°8" for Tuticorin and

A I'
other two races and as already stated they scarcely ever attaimn a large size; 54 x 3

for Kilakarai. The shells are decidedly shorter in the spire than either of the

iches diameter is nearly a maximum for those fished in the offshore beds lying in 4%
to 51 fathoms, It iz notable that shells from inshore beds, 2 to 3 fathoms, grow to
a larger size than those from the deeper beds. Tixeept in the case of shells found in
the inshore beds on rocky ground, the columellar plicae are not usually strongly de-
veloped, in this agreeing with the Tuticorin shells, Towards the west these shells
spread along the shore of the mainland as far as Pillaimadam, a place eight

miles west of Pamban Pass, where they begin to mingle with the Tirupalagudi race

FFre. 3.—Spire of var. contariaensis (A) seen in profile for comparison with (B) profile of var. aenda,

Tuticorin race.

of the type form, 7. pirum obfuse. On the east the former race continues as far as
Talaimannar at the N.W. corner of Mannar Island. A few miles east of this they
come into contact with the Cevlon forin of the type variety. The Kathiawar race
appears almost identical with the Rameswaram one a e included with it.
The approximation may be explained by the fact that the conditio life in these
two localities are much the same—the presence of much rocky bottom, if¢ in a
sea muddy during much of the year.

3. Variety comorinensis, var. nov.

This variety is restricted to the extreme south of the Indian Peninsula; its
range runs northward from Cape Comorin on both the east and the west coast for
some 30 to 4o milesg It lives in shallow water exposed to heavy ground swells mggt
of the vear. The spire is rather short, with a mean index of 83°. The outline in
axial section is an elongated oval, the hody whorl being elongated axially to a con-
siderable extent (Pl. XI, fiz. g—upper 6 shells). Ithas the appearance of a stunted
form of the Tuticorin shell and this was doubtless its origin. It has however dev
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some special characteristics, one morgghological, the other plivsical. The former lies
in the peculiar way in which the 1
profile between the bounding sutures, whereas invar. acida the profile of the exposed

b=l

covered portion of each whorl has a straight

part of each whorl is more or less convex. The profile of the two forms may be
represented diagrammatically as shown in text-fig. 3

In comorinensis the edee of each succecding whorl projects slightly beyond the
one preceding, thus forming a slight collar; in ecude the edge does not so project.
The physical difference of this form from others is its brittleness and comparative

103
The periosorad!! inclined to be smootlh, with weakly developed nodal lines. The

Mhis renters it dificult to cut, as even a slight blow suffices to fracture 1it.

thinmess

first row is nermaally s are also the body rows as a rule.  The shoulder row
alone is usnally 1r::_\1h~\1_ wi -t nodes very weakly developed.  In some itis practi-

.,;;LH}- abisent In colour this 2 virkahle | 115 extreme whnteness, a point
i its favour with banglo-mak o ounted by its fragility. It grows to
a fair size, but is always light 70 conipms
Like some ol the shells of vas k -".‘;:*-\L in-the shallows of the 5.2V, corner ol
Palk Bay, a proportion af the nrese ried \“‘“'-\x Ll r e mnuch worn down by
attrition.
Varciv elobaga s
v ELLECLY 5—}10_\_10__-‘l! i —
r
The range of this variety coincides geographically gty it it lives
at a greate: depth—comorinensis being essentially an mshore {om Glolosq xhibits

extreme inflation of the body whorl, an apex of abbreviated aentr lorm, a dBISE,
coarse periostracum ornamented with more than usnally prominent lines and noda
eminences a heavy and thick shell, and a red tinge within the mouth. Its leneth
compared with the diameter is markedly short, the diameter ranging between 35 to
17 in the length. Two typical forms measure respectively 0 x 3% inches and 5 3¢
inches.  The apical angle ranges hetween 80° and 110, with a mean of g2° The
largest shells show very strong development ofvail the nodular rows, but whereas in

the Turicorin shells of var. 4
better defined t
tends to dis
ere is usually scarcely any greater prominence of the shoulder nodes over

¢hie second shoulder row is nornmally conspicuously

fe others, in globosa the pre-eminence of this particular row
ear and the tendency here is towards equality of the nodes in all the
TOWS
%e of the first row or those of the second upper body rows; of the latter there are
usually four present (Pl XI, fig. g —the lower five shells).

5. Variety fusus, Sowerby.

This is confined to the Andaman Islands. In general form it differs from the
Aatinental varicties mainly in the shape of the shoulder ]mrtign of the whorls. In
the Andaman individuals this is strongly marked in medium-sized individuals and
distinctively angular; it is further emphasized by the great prominence of the shoul-
der row of periostracal nodes which are more protuberant than in any of the other




1910. ] . HORNELL : [ndian Vartctiofand Races of Turbinella. 11

forms (PL. XT, ﬁf.:,. i P 1'11]l_'-. adult specimdgis the angularits of the shoulder be-
comes considerably reduced and obscured andWhe difference between this form and
T. acuta is thereby much lessened (PP X1 e o), The shell spiral is more lax than
in any but a few of the most clongated Indian forms of 1. piriwm acnta; its apical
angle varies between 77 and 82° in the specimens [ have exammed. The second or
anterior row of périostracal nodes is also strongly developed | though less than those
of the first. Whether these two rows of periostracal nodes are equivalent to the first
and second or to the second and thivd in T. prrwm obiuse and T, pirum acuta 1 can-
not decude. In both the latter the second row is usually the only one conspicuously
l.l-.:‘.'l."iu!;m:], but in the majority of T, pirveme obtiesa and a considerable _LJI':|||t|1'1il|1l of

I piram acufa, the first row is either quite vestipial or actually suppressed ; again in

some specimens of T. pirum acula and T. pirwean elobo the, first row is quite
strongly developed, only a little less prominent than the second. Desides these two
prominent shoulder rows, there arc three to four hod: ses, low, moderately marked
and continuous, not showing any sign of nodulation. The Andaman shell is pure whi

in colour and rather ligiit in weigl The anterior canal is markedlv eloneated.
both shells examined the columellar plicae appear as three high, compressed ridges,
with a fourth, anterior to th hers,. cbseure and low as is vsually the case i this
species generally. In the ygiry mature individual the three large plicae are thick and
truncate at the free edge; in the smaller, which has a thin and immature lip, thin
and knife-edged.

Very voung specimens ol this variety show the shoulder angle much less emphatic
than in the adult, and thus approach closely to the acida form.
i

The suture between the last two whorls is characteristically deep, and this isa

disadvantage commereially, as it renders bangles eut from these shells easily broken,

ch stitute fonming an emphatic plane of weakness.

CONCLUSIONS.

.
Consideration and comparison of thé fofegod acts lead me to the
1es was a shell of

gstracal sculp-

conclusion that the immediate common ancestor of all
the acuta form, having a moderate apical index and well develaped p®
ture arranged in spiral lines of discontinuouns prominences or nodes. The K2 VATALL
and Kathiawar race seem to me the nearest to this form though both these pro
have the periostracal sculpture less well-marked than in the ancestral form. Varieties
fusus, globosa and comorinensis are all closely related to this ancient acufa form,
whereas the typical obfusa is the most divergent and most changed form. Var. fusus
has undoubtedly been long isolated from the rest ol the species and under this isola-
tion has developed special features which, being continued , have now become fixed., It
is therefore a moot pﬂini as to whether it is not entitled to specific rank. Tt certaiBy
is on the line that divides variety from species, and is an excellent instance of a local
assemblage of individuals evolving differences—causes we much perforce ignore—
which, becoming permanent, are in course of producing a new species.
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Globosa and comorinensts are yvourgzer varieties and have not become so stabilized

as fusus owing to non-isolation from ghe main mass of the eeufa species.

The peculiar geographical distribution of obfitse and acuta (including also slobosa
and comorinensis under the latter) is again most illuminative on the influence of differ-
ences in environment upon separated groups of an originally united race in producing
and stabilizing variations from the original stock.  The geographical distribution of
these two principal varieties as shown in the sketch plan on Plate XII will make
this clear.

As is shown, the barrier formed by Rameswaram and Mannar Islands and Adam’s
Bridge very nearly forms the dividing line, obiuse being found entirely north of this
line while acuia monaopolizes the whole coastal waters of the Gulf of Mannar., But in
addition the latter is seen to pass some distance bevond the barrier named and so to
invade the territory of obfusa.

The hypothesis I present is this. We have incontestable evidence, chiefly fur-

shed by the existing distribution of certain animals and plants in Ceylon and India,

he geological phase existing in the Gulf of Mannar and Palk Bay region antece-
o (=] L > - =

dent to the present condition was that of a land barrier stretchine continuously from
India to Cevlon in the region now known as Adam's Bridge.

Further we have geological evidence that this phawggras preceded by one where
the level was even lower than it is now and when no land whatever existed between
what is now the Guli of Maunar and Palk Bay. During this phase of absolutely free
communication from Cape Comorin to Madras, I think we have reason to believe that
a single form of Twrbinella pivions peopled the whole stretch of these coastal waters.
The conditions would, so far as we can see, be little divergent anyvwhere along such a
coastline and there would be no special localized conditions adequate to stimulate the
evolution of well-marked varieties. Such uniform conditions disappeared imumf!j"’
upon the formation of a continuous land barrier between India and Ceylon on the line
Pamban—Rameswaram—Adam’s Bridge-—~Mannar. Two isolated groups of the species
would then be entailed ; even connection by vweesTi the east and south of Ceylon
would be meffective -
very deep water
such deep w

Bynection between the isolated eroups, because
close to the land on parts of the E. and S.I. of Ceylon, and
s as great a barrier to the dispersal of Twrbinello as a land barrier,
its larvae do not pass through a free-swimming stage. What we have seen
ned in the case of the Andaman Turbinella happened again here.  The shells in
one or may be in both the localities cut off by the Indo-Ceylon barrier diverged froni
the common ancestor, and to-day we have two forms so strongly marked as to con-
stitute distinct varieties. Had the land barrier not been broken down, these two
varieties would assuredly have hardened into distinct species. With the breaking
down of the barrier before this was effected, we get a mingling of the two main
vffieties and the possibility of the eventual suppression of ongof them. Of this, I
am, however, doubtful ; I believe rather that the obfuse form has evolved characters
fitting it to contend with certain conditions peculiar to Palk Bay and neighbourhood
—of which imnuddy water is one—better than the acufa variety, which is more adapted

seeing
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to deep water undisturbed by surface disturluces. I this be so, then the invasion

of the Palk Bay region by acufa, by wav of Palgban Pass and Adam’s Bridge, will not
prove successtul; the two varieties willy contifhe to ervstallize their characteristics
and will end, as they were undoubtedly doing up to the time the land barrier broke
down, in becoming distinet species.

The phylogeuetic relationship between the various varieties as indicated by mor-
phological considerations supported by distributional and geological evidence may be
represented as follows :

var. fiisus

ypothetical

The strongly marked periostracal layer 1
either or both of two reasons, the greater ne
Mannar from the erosive effects of the coarse
chank beds in that region or from the destructi
(‘liona. The thinness of the periostracum in tl
may be correlated to a decrease in the activity o
mandel Sea—a doubtful hypothesis— or it may
rendered against si®h factors by the very frequen
on the shells from this region; this adventitious
of the shell from corroding influences whenever it o
guesses in the present state of our knowledge of th

related to
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The [oregoing i1s an attempt to givg a reasoned account of the varieties and races

of one of the dominant molluses of I
the explanation of the origin of some of the varieties which exist; at the same time to

lian seas and to offer a working hiypothesis for

define and demarcate the characteristics aud limits of the chief varieties, o matter

which till now has been in a distinetly chaotic condition.




APPENDIX.
NOTE ON THE GEOLOGICAL HISTORY OF TURBINELLA IN INDIA.

By I*. VREDENBURG, B.L., B.5¢., RS AT ARG PGS Superintendent,
Geolosieal Survey of Dudia (commatni ated with the kind permission

of the Diveclor, (Geolorteal Surdey of Tnidia).

The genus Turbinelle st appears 1 India in olicocene times, when it 1s repre-

sented by a handsome somewhal nodose species with a tall stepped spire, Turbinella

episoma Michelotti, which was first described from the same oeological horizon i
northern Ttalv. As we trace the successors of this fos
they do not show the shightest indication of anv approach towards the * sankh ' of
in miocene times, by Twrbinella affinis,

sil into formations of later age,

[ndia. The oligocene shell is at first sncceeded,

J. de C..Sowerby, whose main distinet vion from Turbinelln episoma consists in the

slightly more effaced ornamentation, principally on the body whorl, The difference
be difficult to <distinguish

in outward appearance is so slight that it would often
specimens relatively of both species but for the fact that the miocene form bears five

columellar folds instead of three as in the oligocene fossil.  During the miocene,

Turbinella afiinis was succeeded by two more 1orms, first, a hitherto undesecribed
- related to 7. affinis, but 1
more clearly accentuated owing

in middle or

species which may be named 1. praovo idea, very close
which the distinetion from 7. ¢'£.>.-.tu-u.'f.r ]II_LUHL'-'F. much
to a greater portion of the spire becoming nearly smooth, and lastly,
mlliddle miocene times by a smooth form which corresponds so closely with
wise than Il_lﬂ.tenu of the coacrsr Brazil, that it cannot he separated from 1t other-
of which the most ante. 'ir.'_.'l%:.'_ b covotdea, tie eolumella bears only lour spiral Fnldls_

11

“ ant in certain specimens, to become indistinet.
the fossil variety of 7. ovoiden, thred H _hl %‘E 7 F g

anterior fold being alwavs prescnt, but often fee Ill_u:'ell Sioped, 8 fowt
from the living Brazilian shell in which, judging from the 51111-11*3,;‘1]'115 ouly Srnp
Caleutta, there is no indication of this fourth anterior fold. In :15“.’11 VAl 1
ornamentation , the four Indian fossil forms coustitute a connected series tlflﬂw s
tion of which consists principally in the gradual obliteration of the sculpture, but t
spire always retains its elongate outline which is much steeper even than in the most
elongate varieties of the living Indian species,

The age of the Indian fossil specimens of Turbinella ovoidea is probably not older
than ‘‘tortonian,”’ that is middle miocene, The modern ** sankh ' appears in a fossil
condition in beds Wose age must be at the limit of pliocene and uppermost mm‘m.
along the Coromandel coast, at Karikal. The only specimen so far available [rom
that formation is in a fragmentary condition and has not been figured, but is suffi-

ciently preserved to h:uc enabled Mr. Cossmann to refer it to one of

&
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varieties I:'f.‘t_‘t)g'lli?.m'] by AMr. Homell, fhe one corresponding with Gmelin's Turbinello
rapa.  According to Mr. Cossmann, #Fla spire un peu élevée, avee des nodosites trans-
verses, tres obsolétes, ressemble plutét & eelle de 7 rapa, quid la spite tout o fait
deéprimee de T, pirun.””  (Faune pliocénique de Karikal, Jowrn, Conch., Vol, 1., 1002,
p. 130). Mr. Hornell has observed specimens of the modern Indian species in pleisto
cene or sub-recent formations near Rameswaram and Tuticorin

It has been above noticed that the olizocene species of India, Furfanella episoma.
corresponds with a European fossil.  The similarity between the olizocene faunas ol
India and of Europe is most remarkable, the percentage of Luropean species in the
case of the oligocene mollusea of north-western India, amounting to as much as 4o
per cent, indicating that the seas of India and Europe constituted, at that time,
portions of one zoological province. In the case of the lower miocene beds of India

with Twrbinella affinis, and in those with 7. praovoidean. the

i.il l'l'.li*-'-;_'i_{_' COIres-

pondence with Europe is very feeble, and the poiuts of reseml dance bhetween the

, faunas of both regions finally disappear completely when we reach the horizon

of the beds with Turbinella ovende The Indian Ocean and Mediterrancan TEETONS
seem to have been as thoroughly disconnected in middle miocene times as they
are at the present day. The preseuce of the Brazilian species becomes therefore

= L oy L P, i . <he . : | - -
all the more remarkable, and seems to indicate that, while direct communication

was closed with the Mediterranean and eastern Atlantic. an easv interchange of
species could nevertheless take place between the Indian Ocean and the regions
now constituting the wesfern Atlantic, or at least with the Caribbean Sea It
1s worth noticing that Turbinella ovoidea occurs in a fossil condition in the Miocene
of San Domingo, and it is highly interesting to recall, in this same connection,
the observation made vears ago by Duncan as to the extraordinary similarity
* - Al " 0 - -| - ;e
between the lower miocene coral fauna of India and that of the West Indies. f‘rmi
: & : _ &n Indi
ally enough, Duncan was under the impression that the conme~* -

A 1 el : 2 . cas the Mediterranean and

and the West Indies took place, in lower miocene times. » ; -
o oie mollusca, that the directness

Atlantic. We find now, howevaeton a sf= .~ . : .
- : s Qﬂ india and Europe had been much impaired in
of the marine connection_h

e e i wihile in middle miocene times, when the communication was

: = II: 3 " . - - - -

certainlyv ‘oo ely cut off, we hnd a remarkable mstance of specilic identity with
14

irazi

. 1e West Indies in the case of one of the commonest and most conspicuous
1sca. It should also be kept in mind that, in miocene times, the climatic condi-
tions, throughout the Mediterranean region, had already become unfavourable to the
growth of reef-building corals, and therefore, even had a free communication suh-
sisted, the spread of these organisms through that region would no longer have heen
possible.

It may very well be therefore that, already in lower miocege times, we should
loofl to the east of India for the free communication that allowed the intermingling
of the coral faunas of India and of the West Indies.
iclusion, the oligocene Turbinella episoma of India and Furope is not the
e Indian ** sankh,”' or, if at all connected genealogically, the line of
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descendance did not take place through its Indmn miccene mutations,  The genus
he miocene of India, Turbinelln
episainng was sicceeded by three related “ mutations. ' Turbinclla affings, Turbinella
latter spread eastwards as tar as

did not survive into the miocene of FKurope.!

praovoidea, and finally  Durbenclla oveideq, which
the West. Indies.  The latter species has survived to the present day along the
coast= of Braztl, while, in India, at the end of (] [ivcene or beginning of the

Pliocens, it was superseded by the totally diffevent Turlinelln

s noticed by Bellardl (M R e i Lie., IV, p.o52) the attribntion of a frogment ol




THREE PLATES TO 1L STRATE THE SCALPELLELIDAE AND
IBLIDANE OF INDIAN 'SEAS, WITH RYNONYMY
ANTY NOTES.
.I'I';'I' :\- ASTAFANTIALE . £ I '."‘. f Erl [ £ cal S ey ooy |'rl'|'-'|'l.".:.'.
The three plates now . | cara ago, o he issued
with an account of the Scalpellidas [hlidas of Indian . which was 1o he
arranged on the same I v account ol the d.epaci=iuk published 1 these

Memoirs.! Assoon, b ror, Ay Lhe B VT sies o1 coe  Investigartor | begat 3
O S AR SO0l i i i

i 1allo o itoof 13 e g 7 Lot that our know:
to dredge i shallow :

4 :

i l ' 1 i castern. side ot the
Eﬂtl,‘.’;ﬂ_' of these bharnacles was siiil v i : : .l. : i b
Bav of Beneral was conce i it 88 1 bost t efer the publication of the
2l L __f_E P WEs UGl H

. monograph until furt: rinl oo -

It— 1 i 9 i el . ! \ i A -."--.i_'_|il.l'|'l ‘-'~.|.'IIII'I,'II;¢11
t had been arrange G el I _ :

: 1 i 1 voone piontl in e vear, and that a con-
be entirely devoted to zoologis iF one 1 1 yievery yand g :
siderably enhanced grant should be made to the Surgeon Naturalist ior apparatus
a1l 3 and L gTa 11

' atand fhe sehieme hias had to be postponed indefinitely.
'd_'-ll.l. 1*111!1{*, |'Z-'!‘.'.' Wal i'r'.'ir!_x"\" outand the scheiic K U w0 R ] B pot \

I these circumstances I think it best not to defer the publication of the 1'!_1r-.-~_-
s any longer, seeing that all the species figured in them have now 'u.u.;n‘ deseribed
“ﬁﬁ}n th:.? case of two. of these -pecics no fignres have hitherto been i=sued.
The prTes Mebered VI, Vil and VIIL beciiise they are to be regarded as :.]
continuation and final 1 twsicof the ** [tustrations oj tie Zoology of the H.I__L.ir.hl,
[nvestigator '’ | in which five previous eady been devoted to the Cirri-
pedia. ectively.

These were published in two series in 1607 ang :

e : 3 ; R as already been
A preliminary account of the Indian specics of Scalpellum (s. .ff' already bee
i=sued in Vols. V and IX of the Records of the Indian Museum.

The figures have been drawn by Babu A. C. Chowdhary, 8 C. Mona
16T

). N. Bagehi, who have devoted their usual skill to their preparation,

Lbte A account of the Indian Cireipedia Pedunculata,
Mem, Ind. Mus., L1, pp. 61-137, pls.
q

PPart T.—Family Lepadidae (sensie sfricio).”
$1, A {105,
See Anupandale. fee, Ind. Mus., X, p. 273 {1o14).

F The names of thege species are marked with an asterisk in the lists that Tollow.

¢ #+The Indian Barnacles of the subzenus Sulimn, with remarks on the classification of the iy TV
Secalpellum® . Rec. Ind. Mus.. V. pp. 145-155 (1910} ; and ** The Indian Barnacles of the subgzenus Seal-
pellian '* o Ree, Ind. Mus., IX, pp. 227-236 (1913).
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The following is a list of the species figured here :

Mitella mitella (1inn.) / Sealpelhion pacificum, Pilsbry.

oird liferean. 3 ibatrossianunt, E‘Elh]n'_\'_
Weltner o wurtostm, Hoek,

hensalense. ecadivicm, Annandale.

nhda®, Annandale.
Hoelk, fonterus™ Annandale.

aleacktan , Annandale Fith v ntcobarica . Reinhart

All the specimiens Aoured, except the Witella (which is from the Gulf of Siam)
and.one example of Fhfa ciemn from the Persian Gulf, are from the seas of British

Ii:t].: 1.

11l A\LEPLII '
4 47
1 .I

-

5
T "3
TO67 y i

i ) v T
IGL2 5 | Suppl i Al

s ] g5, LI

I}
rgile. - Matelln miiclla, ] e, A o T i74 Y puias b [7-21,

Curtously enough this common species, which is abundant at some placesd
Gull of Siam and also occurs in the Malay Archipelago and in the western e of the
[ndian Ocean, has not been found in the seas of British Ind=rhe specimen figured

is from the Gulf of Siam.

milium) squamuliferum, Weltner.

Sca

(Plate VI, figs. 1, 2.)

scnnidtferane, Weltner, Silz-Ber, naturf. Freinde, p.bo, hgs. 1-5.
Vo Moawm. Crrrke: p. 50 :];. 3.
wm. Annandale: fhestr, Zool. STavestioator,” Crust. (Eaton.). pl. i1

1R, Seatsadlion sgmanndiferiem, id., dbid.. pleodil fgs. by
o () squamndiferion, Pilsbry, Proc. Acad. Nof, Ser. Philadel plite. p. 108,

1GON,

1GLik Toon (Sumlivm) squandiferim, Annandale, Ree, Tnd. Mus., V. pp. 147, 151, fig. 2,

n sguamadiferson. Stewart, Mem. Ind. Mus., 111, p. 37, ]Ir-i'-.'. figs. 1-0; pl vi pl

OII. Scalpellitn
) vi, figs. 1-H and o,
1913 Scalpellion squamudiferon, Hoek, Siboga-Exp,, mon. XXXIu, Intraoduction, p. xv.
fielliem (Protoscelpellm) squamlifernm, Joleaud, Adan. Mus. Hist. Nal. Marseille; XV,

|:'|. }I.

rqib.. Sk
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Scalpellum (Smilium) bengalense, Annandale
(Plate VI, figs. 3, 4 pl. VII, fi\ 3: pl. VIIL, figs. 1-5.)
Eeh0Hs. _\'._:r.'l_‘\,'.'-.' e Breroal Yomvieladey Anse. Mag, N i SV P 345.

IgG7. i el o ; r., 2l v, i ; Wit ) ]||. I, fipg. 5 {voune).

, i f i \nin Prpre Regle, T3 & 1s
IT. S y tr, M. & 111 f v Lg
I 5 1wk, S | a2l
Scalpellum (Smilium) acutum, Hoek
e \
1 \
o % nl.ont, h [0}

<
=
o i 1.4 T
] o e ] b
13 | -
| i | i =
s 1 VI 1
s : ¢ o ¥ 1 1 i
I b1 1 1 11
TOOFE g fel it Pilshrey, Ball, .85, N Wits.. No. bo, .25,

M. L. Scalfetiem alie kianum, Hocl, Sibogy-Foh TS g | ntroduction, p. xiv.

Sam describing shortly in the Journal of the Seraits Branch of the Roval Asiati
""-;'_-'1'1'4. r.'\"'|1:| : '[] 3 s y : i 2o At R 1 - | o . i,
Loy the western part of the Malav Archipelago closely allied to this

i \-:"'L,_ = L I II||,_I.|'L-.
PEculiar species, whicons to he related alse to S. gigantcum, Gruvel, from the At-

lautic. The Tndian species isteemshed from all othier members of the genus by
the great length of its anal app oes
areat length of 1ts anal appendages,
i “_‘
Scalpellum velutinum, Hoek.

(Plate VI, figs, 6, 7.)

re
o
s,

bt I ] I f i 3 f (e [
. Hock ~Rep., NI (Chrredpedia), p. ob, pl. iv, o
e il s .

[z Sca Noevimria, i ! 7 | ] [

: & Thin, ., 0f. eif., 1. 100, |-!. W eSOy ol fes: 1o, 1o%
T M N Fy ot T e Pl [ e 11 b L ; : _L :

Si sordidum, Autivillius, Bill. Soc. zool. France, $XI1I . T

Ha & ), S ¥ = JLRs

Ityin2 by L i tetimi, Gravel, Cirele, oy ¢ Fravailleir® of o Faltsoan ', 11 57
LSRN T ) (2 Y 1} i RN G F

I HEET J:TJ'|--.-'|i‘.'. Bull. U8, Nat. Mus.. oy Dun e 26, pl. i, figs, 2

Foos. “.u .-Jr.j ?-.'a dtfelitin) ’ vl Prac, Aead. Nat. Sci. Pliladel phia, ). ToH},
o l\}f II:I :."l.:'.'".;:l-;:-..‘.:, £ .- Aol Tapesiimator®, Crusdt, (Entom.), pl. iv. -’11:-\.
Sl petlmn velulfnum, 1, . i, Map, Nat, Hisi.. (&) VII, p. 558,
b dd, Beeo Tid, Mas, 1, P 226
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Scalpellum pacificum, Pilshry
(Plate VII, fif. 7; pl. VIII, fig. 11.)

root,  Scalpeliom fenne, Annandale (ree Hoek), Herdman's Repo Pearl Cvster |
Loz Seal pelluim pacifican, Pilsbry, Bull, Bar, Fish, U5 A, No, G007, 1, 18-
IGI 3 Scabpelfiom pacificins, Annandale, Nee Tud, Mos., TN

Sclllpt"”um albatrossianum, Pilsbry
-

(Plate V1
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oy Annandale; Rec. Tnd. Mus., IX, peo22s.

/."H.ff,"-'.‘":r:s: lacedivicum, Hoek, ob, ci., Introduction, p

SCHIPE”UI’H lambda,* Anfiandale.
{Plate VII, figs. 6, ba; pl. VIII, figs. 12-15.)
110, Seal pellumn Lebide, Annandale, Rec., Tad. Mus., V,

1013 Scalpellan fmbda, ol abid., IX, pe 234

1. 115,

@
y 4 Scalpellum longius,* Annandale

(Plate VII, figs. 5, 54.)

&

1g18.  Scalpetlicur fonges, Annandale, Ree. Tud, Mis., 17 iy
. } g ¥ ' i+




-

[l

1016, ] N. ANNANDALE : Scalpellidae and Iblidac of Indan Seas. I3I

Lithotrya nicobarica, Rhdt.
: (Plate VII, fig. 2.)
IS51.  Lithofrye nicobarica, Darwin, Mon, Cier.. Lemiadii ey e 350,

pl. win, fig, 2,

1903, Litholrva nicobarici, Gruvel, Mon. Cirrk.. 1" 4t

Ioo7. Litkoterva sicobarico Hiwk, Siboga-! Voo o XXX Ta (Crre. Ped), p. T22,

TOTY.  Lith -r..:.‘lh ‘ ob efty, Introduction, p. xy

I figure a specimen 1L‘L".’[‘-'R'INL*I.I.IIEJL' from the Copenhagen Museum and
labelled as being a co-type of Reinhardt's species, 1 have not seen the original des-
4."[’1.111[114].

Familvy IBLIDAR

Ibla cumingi, Darwin

Tate VII, figs
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THE APHIDIDAE OF LAHORE.
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/' By the late BASHAMBAR Das. M.Se.

EDITED, WITH NOTES AND AN INTRODUCTION.

By P. vaAN DER Goor (Salatica, Java).

(Plates XIT[—XXKX.)




INTRODUCTION.

P. vAN DER GOOT.

The following pages contain a somewhat shortened account of a very thorough
and interesting study on the Aphididae of Lahore-by the late Mr. Das, which study
ariginally was submitted as a thesis for ]'Ih Doctoratein the Punjab University,  Mr.
Das' sudden death unfortunately prevented the publicatien in full of his valuable
paper, Financial reasons making it impossible to publish the study as a whole fit the
“ Memoirs of the Indian Muscuom,” the writer was consulted by Dr. Annandale, now™
Director of the Zoological Survey of India, as to the possibility of publishing those
parts of Mr. Das’ paper that might contain any information either new or interesting
to science.

After having looked through the manuseript of the late Mr. Das’ paper, it was
thought advisable to omit from the original paper all descriptions of recorded species
that had already been sufficiently dealt with by other authors. Of the different well
known species all particulars available as to their biology in India have howewver heen
retained in full. ‘The descriptions of different new species are published here in the
original form as Mr. Das has put them down, although in the writer's opinion they are
sometimes a little too lengthy

The writer has had the pleasure of being in correspondence with the late Mr.
Das on different points of systematical questions concerning Aphididae, and, through
N ' £sY , h‘lsleccned specimens of some of the new species, treated in this paper.
Being
deseriptions of Mr. y
corrections or additions.
separate note my own opinion on some (ucs
The original descriptions themselves have. however, been laft

sosition of comparing my own notes on these species with the
e sometimes thought it necessary to add in short a few
In s qes I lia . ¢ thought it advisable to add m a
o inenclature or :'%j.'rsi'emﬂlii_‘:;.

» touched as much as
possible.

In my opinion Mr. Das' paper will prove of great value to our knowledge of
tropical and subtropical Aphididae, a subject which until very recently has be®
practically left nntouched. His pioneer-work undoubtedly will give his fellow- workers
many a good addition to their knowledge of this interesting group of little insects.

Salatiga, November 1oth, 1916,

Lt-Col. J. Stephenson, I.M.S., Principal and Professor of Zoology, Government
College, Lahore, hm‘;‘kiudl}- supplied the following biographical note:— \

Bashambar Das was born in 1884 at Nainakot, Gurdaspur district, where Ius

father was a teacher in the local school. He received his early education at Rahon
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in Jullunder district, and matriculated from the Doaba High School at Jullunder.
After studying for two years at the Forman Christian College, Lahore, he passed the
Intermediate Examination in Science of the Punjab University. He then joined the
Lahore Medical College; but after two vears, owing to a serious illness, he had to give

up his studies just as he had passed the Preliminary Scientific examination, AH{
two years served however to give lum a good foundation Ior e tiological studies
later on.

‘ His educational caréer as a medical § 1aving been thus unexpectedly cut
short, he joined the Government College, Lahore, and obtained the degree of B.Se.
in 1go8, takimg as his subjects Dotany and Zeology.  He was the first to join the
regular M. Se. elass in Zoology, which was started in the same year: and while thus
engaged in his further studies he was appointed to a demonstratorship in the depart-
ment, In raro he obtained a good second class in the examination for the degree of
M.Sc. in the Punjab University.

*“By this time his inclination for outdoor observation and aptitude as a naturalist
had become fully established; he was a keen collector and student of insect life:
and before taking up the study of a special group he had equipped himsell as an
entomologist by paving several visits to the Imperial Agricultural College at Pusa
and the Indian Museum at Calcutta, where he carefully examined the collections and
identified his own specimens. In 1grz he was appointed to the Provincial Educa-
tional Service as Assistant Professor of Biology in the Government College, Lahore,
and now began toc examine and collect plants with the same keenness and care which
he had hitherto bestowed on animal life. He selected the Aphids for special investi-
gation, since this group gave him the opportunity of studying the plant hosts as well
as the insects themselves.

‘“ He resolutely declined marriage till he should have done a sufficient amou
research work to submit a thesis for the degree of Doctor of Science.
now published in the present form, was presented in 1914 ;
having expressed their approval of it as a sullicient

_ eXaIniners
cation for the degree, its
2sted with the degree in 1915, and
‘rson to receive the Doctorate lexcept honoris Cilesae)
m the Punjab University. Unfortunately for Biological teaching in the Punjab,
Bashambar Das died of an attack of chiolera in May 19135, contracted while attending
ontwo students suffering from the disease in the College Hostel."”

\



FOREWORD.,

The studies on plant-lice embodied in this paper were chiefly carried out at
Lahot vernment College Biological Laboratory, under the direction of

In order to consult refercim® ature and to examine any previous Aphid
mate: ° opport aties were taken for spe

tion e Agricultural Research Institute at Pusa (Behar) and the Indian Museum

Ring some time in the Entomological sec-

in (Bengal). Shorter wisits were paid to similar iustitutions at Lyallpore
qa), Delira Dun (United Provinces) and Poona (Bombay)

Descriptive accounts and life-histories, so far as known, of forty species, new

md old, belonging to eighteen different genera, have been dealt with. Plates an?
Camera lucida drawings accompany all, as well as the characters of genera and identi

fication tables where necessary. A host-plant index has also been prepared and is
given at the end.

With the object of facilitating further work on Aphids in India, an attempt is
herein made to present in one place all information of this nature that exists con-
cerning these insects in this country. Lines for additional investipations, therefore,

, and speeial points requiring more extended observation are indicated throughout.

Most of the theoretical considerations, as well as the measures for controlling such
as are pests, have not been touched upon at all.

- The relation of plant-lice to their environment, and in particular to their insect
friends aud enemies in India, could merely be given in soie cases; their detailed
account has been reserved for an independent treatment.
the rest, taking iuto account the very scanty earlier knowledge on Oriental
Aphi av be hoped that what is contained in the following pages would be of

interest either as news corded for the first time from India.

‘ It would be of use to aote, aeconnection, that Iahore is situated in 31° 35
N.and 74° 20" I ; its height above sea leve The hottest months are May
and June with a mean maximum temperature of about 106", actual highest may
go up to 120°. The mean minimnm for the cold months of December and January is

nearly 40°: the actual lowest has never gone below 29°. The amount of rainfall
ranges between eight and twenty-five inches, hut is chiefly confined to the *‘raiuy
season”’ in July and August.

The time for shedding leaves differs in most of the deciduous plants, so that in
the plains we do not have a *‘winter” preceded by an “autumn’ or *‘Fall,”" when
all the plants are devoid of foliage. Wheat and several other cereals are ‘‘ winter
crops "’ ; when |tE!I'1.'£:=tt:{1 in April no * volunteer wheat '’ remains in the fields,

WS




INTRODUCTION,

Aphididae or plant-lice are soft-bodied

v small inseets belonging to the
same large group popularly known as “Tugs.”  Like themn constituted to live upon
liquid food only, they draw out their nutriment by pune-
Aphids. : A : : : ;
turineg the liviig parts of plants, by means ol their suc-
torial beaks: It 1s due to their sedentary habits and quick multiplication that they
are generally found in smaller or larzer droves, most frequently upon the leaves and

Fle tender shoots of their hosts.  If the drain upon the juices is excessive, the plants

are very much weakened, and éven succumb to the injury.
Economic importance. e : : 5
Fhose therefore that attack the cultivated plants often
assunte an economic importance [or the gardener and the farmer, necessitating Vigor-
ous, and in cases even elaborate, measures to be taken hand to stop or stem the
losses due to these pests,
Their biological interest and importance is no less great. They present several
anusual and remarkable peculiarities in their structure and life-histories. Their
study hads attracted numerous workers, but still the group
Biological interest, : , v & : ;
requires a thorough mvestigation lrom several aspects.
or *f plant-
lice.’! The Cerman °‘ PHanzenlause’’ is an exact equivalent of the latter, though

The popular English names for these msects are ™ green-fly blight '

equally often they are referred to as “ Blattlause = or “leaf-lice.”’

There is hardly any word in use in the Punjab to definitely designate ag
louse.”’ Ordinarily the farmer speaks of it as ““Tela ' from .

: =) L]
o T R which has a reference rather ten® cilect of its presence

 Tela.™ upon the attacke witen clustering in large numbers

on the young branches and v sticking the juice, the insects void out thin and
clear saccharine excré

lower parts of the plant. These come together and smear the leaves, or flow down

%, known as “ honey-dew,’’ which falls in fine drops over the

the branches. On drying up a little, this liquid takes the appearance and consistency
f a syrup or a non-volatile oil with which the plant seems to be sprinkled owver
Moreover, the branches thus wetted, and the smothered vegetation below these,
when dried and ignited, burn as if they had been soaked in some inflammable
material. Hence the propriety of naming it ‘“ Tela.!’ But the indefiniteness about
this name is that a similar effect may be caused by insects other than Aphids, and in
that case the other insects are also termed ** Tela.”” TFor instange we have ' Mango
a,”" which is a Psyllid; * Sugarcane Tela,” that is an Alewrodes; or ** Banyan

( Ficus bengalensis) Tela,”" that may be a Coccid (Monophlebus).
In the United Provinces an individual Aphid is called by the agricultunists
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“Maun "' or ‘‘ Mahun,”" which is not an unfamiliar name in the Punjab either; but
h‘_ I suspect it would about as commonly be applied to any small-sized, quiet-looking
ect L:-1: 11, if either of these names is =ettled upon fo sigmfy a ** plant-louse '’ in

sense, it would, in mv n]minﬂ he almost as cood

as anyv to be newly

coined for genera

-.;! S \.\
B
i I o=
A,
o
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D fh—s :
. :
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Fic: 1.—The Anatomy of an Aplud (diagrammatic).

poarons female. C. Apterous viviparous female,

B. Antenna.
e.=eve: ft.=frontal tubercles;

I, Tarsus.
rZENSOTiA  p.s.=primary fensoria; mn.os, =
cl.st. =carinal spot :

medivm ecellus; pt.=prothorax ; mc.b. = mesothoracic bosses’ mx. s=metathorax ;

ca.=cauda; oe.=corticle: Lt =lateral tubercles: se.=subeosta; d.=

a.v.=oblique vein ; ¢.=Tosta:
discoidals ; ch.=cubitis: 2nd f.o.c. =2nd fork of cubitus;: st.v.=stigmal vein ; st.=stigma.
g, =sénsorium; m.=membrane: r.=rim: .8 = ellipse sensorium i fs.—tuoberculate sensorinm ;
hit. = hair nm: h.=base: g.5.=group of small sensoria; sp. =spur.

Irj==labrumy s =setae; r.=rostrum ; {.=lemur; thi=tibia; t.=tarsus; ca.=cauda; a.p.=anal |

plate; -~g.=rudimentary gonapophyses: g.p.=genital plate; tr =trocanter; c.=coxa.
2nd. =2nd joint; ol. =claws.

th. =tibia; s.p. =sole pustule; 15t.= 15t joint ;

Though aphids are normally present during the main part of the year, vet a

casual observer oftgn overlooks them on account of their small size and lack of bright

General conditions of  colouration. Their presence is indicated, and may at Mgt
Aphid attack, be inferred from some of the following circumstances: —

(1) The leaves of an infested plant may be deformed in some way, either

twisted, contorted, arrested in growth or changed into true psendo-galls.
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(2) Its gfneral appearance may be sickly and the lower folinge smeared with
an oily liquid over which a deposit of fine dust renders it still more gl

unsightly.

(3) This liquid serves as an excellent culture medium for the growt
sooty fungus Capuodium. -mmetimes only in patnago ' stage
The latter forms black smoky incrustatj T the leaves, blocks their

light, and on deyving up scales a0 thin {lakes. The more abundant
the exereta or ** hono¥=dew ol the aphids, the greater is the growth of
the fimgus:. Whale fields niay-tlius be blackened and smothered in
spme® Cases,

{1ty Predaceous insectz such as Coceinellids {ladybird-beetles) may be noticed
in the wvicinity, and these insects alwavs possess conspicuous, warning
colours. Their shape, like half a pea, is also characteristic. Syrphid
flies, too, hover about the infested plants in order to deposit their white
eggs, and can be recognised by their bright banded abdomens.

(5) A very sure sign again is the presence of ants coursing up and down the
plant. Even when there aré just a few aphids hiding themselves under
a leaf, ants would discover them much quicker than any trained collector

of insects. Ants are too notoriously fond of sweet things, and seek out
the plant-lice for the *‘ honey-dew' they discharge. To this fondness

may be ascribed those extraordinary relations existing between ants
and aphids into which at present we need not go. Lubbock, Biisgen,
Forbes, Mordwilko, Wheeler and Webster have written on the subject.

Like the majority of other Hemipterous insects plant-lice do not undergo any
true metamorphosis. The normal course of their life-history in Lahore, with s

Metamorphosis and Life- variations, is about the same as in otlier countries
cycle be briefly told as follows: -
Eggs.—The eggs are deposited during winter
February. Theyv are long oval i fgs

v time in December to late
ng in length from o'5 mm. to 1'5 nun.,
and are generally laid scaftered near or upon the host buds, but in some forms as
clusters also. The light colour of the freshly laid egg soon changes into shining jet
i‘ﬂack, a characteristic of the aphids.
The hatching period extends from late February to abont June in some species.
. The insects that emerge are wingless, and remain so till maturity, that is filteen or
twenty days later, when they bezin to reproduce parthenogenctically. Several
broods of similar *‘ asexual™ or *‘ agamouns ' females, all giving birth to live young,
may follow, and are spoken of as ““ apterous viviparous females.”’
Stem-mothers.—The original females from which the later generations spring are
‘ stem-mothers '’ or  Fundatrix."’ ®
Ecdyses.—The time taken by each female, from its birth to the age when repro-
duction begins, differs according to season and species from four or five days to
twenty or more. During this interval there are usunally four or five “ecdyses” or
skin-moults.
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Hupae—Alter one or more hroods of apterous females the voung that are horn
soon develop stumpy elevations on either side of the two hind thoracic segments,

i

nown as ‘' wing-pads,” such individuals are somewhat incorrectly referred to as
' Their backs in many cases are ornamented with spots of white pulveru-
lence.

Alade vivi parous fem
which for all practical purposes a
They are not equivalent to them, however,

{ the final iwonlt the pupae change into winged insects,

cied equal to the inagines of other insects.
ey also reproduce asexually,

and are termed *‘ winged "' or *falate vivipartous female™™ They fly off or migrate

to other plants of the same species, thus assisting in the dispersal e colonies, or
to a different or ** alternate host ' which mayv [orm a necessary part of Thedjfe-cyele.

Lichtenstein emploved the word ** Peeudogvna '’ for all ayterous or alate vivips

females

In Lahore plant-lice that hatch early in March multiply very actively till about
June and then disappear. Their disappearance is partly due to enemies and the
heat, and partly to the diminished flow of sap in the plants during the hot summer.
Some go to other hosts, others migrate to cool moist places, still others probably
lay eggs before the setting of summer. After the rains in September they are again
found on their hosts; those that come back from different plants are called *‘ return
migrants.”’

Sexnales.—From September onwards, during October and November, there is
again a period of very active increase in their numbers. Late in November or early

in December the true sexes develop. The offspring of the last generation of vivi-

parous femnales either become males or egg-bearing females, and are referred to as
ik

sexuales.’’

' es.—The males may be winged or wingless; a third stumpy kind was also
discoveretng necies.  One, two, or all the three kinds may be found in the same
speeies. They are rea sacnenised by their anal end having a well-developed ** geni-
tal armature,'’ consisting of & cils sentral penis and two triangular lateral pieces
(see below under Shivaphis). Their bodies are more slender, darker than ordinary
agamic individuals; sometimes they are dark pinkish in colour; all the antennal ; '
joints are characteristically full of secondary sensoria, their number being much |
excess of those on the antennac of alate viviparous females.

Females.—The oviparous females are somewhat fusiform, and contain eggs instead
of embryos. They are very often pinkish, yellowish, or otherwise differently coloured
to the apterous females, which in other respects they resemble. The chief distin-
guishing character is the smaller size of their hind legs, which are also swollen and
covered over by numerous small irregular sensoria. Unlike the males no additional
sensoria are develoged on the antennae. The hind legs are known to he employed
for oviposition in suitable situations.

In a few forms sexuales are said to possess no functional mouth parts, that is the
beaks are atrophied.

After pairing the eggs are deposited to start the life-cyvele again. Most of the -
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eggs are sterile and never hateh; this is due to the males often being produced much
in advance of the females, which thus do not get a chance of mating and deposit un-
fertilised ova.

LA summary of the systematic position of the Aphididae and an aceount of their o i
Tl tthe different

I the drawing (fig. 1) at the

tomy has been withheld from this paper, in order to diminish its size,
parts of the aphid-body, as used in this paper, are sufliciently iy
beginning of this fntroduction.  The student of Aplidid, fitore alaborate particulars on aphid-
il“iltﬂ]ll}'. ete, inseveral recem !¥:|:l1j|'.‘:1i-:-l'.-\ : et atd Amerienn writer= (Talleren, AMaordwilko,

Horner, exe), Poov. oGO

All the knowdadde we possess of Indian plant-lice is confined to a few stray
notices in i advan Musewm Notes published up to rgo3. .\ summary of these, with
Pregous work on Aphids Some additions, is given by Lefroy in Indian fusect Life, p.
in India 747 (1910), with a list of twentv-one definitely recorded

Indian species, including even those that oceur outside the plains.  Besides these
eleven more are listed for the tropics by van der Goot in a paper on two undeseribed
JTavanese Aphids, published in Holland in 1912z, Otherwise there is rarely ever
reference to Indian forms in European or American literature.

The identifications in the Indion Musciwm Nofes in almost all cases are by
Buckton, whao appears to have been, at the time the specimens were submitted to him

Yalue of Blickton's from Calcutta. either preaceupied by other work, or to have
ZLalic given up doing the Aphids

i - . . % - o
I'hough later methods of description have necessitated a thorough rewriting
(being undertaken at present by Prof. Theobald) of even his monumental work on
British Aphids—the latest complete monograph of the familv—yet the accounts he

furnished of Indian insects are too summary to be of much value, and are :1{1111:1]};11!1;(-{]

in most cases by indefinite and incorrect illustrations. An overhastiness 1s ag

in proposing new genera and species, and against their too briel characlg®tion a

protest was entered at that time by W. W. Froeatt in tscitm Noles,

vol. V, no. 3, p. 111, His Covionie theaecola gy cenus and new species, (fndian

Muscuwm Notes, I1, p. 34) for instance=r=F® e as Foxoptera aurantii, Koch 1847,

reviewed by Buckton himself in British Aplids, vol. IV.  Chaifophorus maculatus

{.H“Ckmll} 15 identical with Callipterus trifolii (Monell): Lachnus fuliginosus, Buckton,

1s created out of mixed material of Lachnus viminalis (Boyer) and Drvobius persicae

(Choled.) .
The additional species listed by Lefrov are determinations by H. Schouteden,

whose correspondence I was kindly permitted to examine at the Agricultural Research

Institute at Pusa. Unfortunately all duplicates of the speci-

memns sent to Schouteden were altogether lost, as they could

be lfuuud nowhere in the collections. Therefore a verification of the names of these

ds is practically impossible except indirectly. A phis adusta (Zehnt.), for .

xample, we now know to be a synonym of A.maidis (Fitch), A. cardui, 1. on

Vicia sp. and A. rumicis on Vigna cafjang are probably hoth .. mﬂdr'frr:giﬂi;/”’f
(Koch). '

rr KR

and so on.

The list by Lefroy.
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Thistles of the genus Cardiuus are foreign to the Indian plains, their place being
taken by species of Cuicus, which are only infested by A remieds, Lo L eardut, L.

I have never so Jar collected from any part ol India, nor have 1 conie across
picis on any Leguminous plant. . medicagines (Koch) possesses certain cha-
racters ith both these species, but is quite distinet, papilionaceous herbs
and shrubs forming 115 vrourite hosts

Schouteden has deseribed wat sjes from India, but had placed query marks

against several as doubtful,

Thus, useful as it is, the list given by Lefroy can ot dccepted as accurate
with a certain amount of reserve

Very few collections of Aphididae have been made i this country, & st oof
those in the possession of the Indian Museun, Calefitta, are at present said to Rt
been sent awav for identification. Dut formerly there was hardly a siggle entomo-
logical collection or muscum, known to me in India, where one could go and find
even half a dozen species of properly-determined aphids.  Such a state of affairs,
though not undesirable from certain points ol iew . acts as p serious initial diffiealty
in the way of a student.

Another almost insurmountable obstacle that a student in India encounters is
the deplorable lack of up-to-date literature on this family. Ordinary libraries do not
pretend to supply it, and in the best libraries expected to possess literature, Tdts
those at Pusa and Calcutta, it was not so well represented as it ought to be, and
perhaps could not be unless specially ordered, The hterature is widely scattered in
numerous journals and in many different languages, and often being out of print is
unebtainable through the book-sellers. This want we have in part met by procuring
he libraties of the Punjab University and Government College most of the recent

Ll it . : . i s R
insects. either through the research grant from the Government or

these
thl’ﬂugh .}— UTemsgh, Western Aphidologists,

In Lahore one is handicapped by the lack of even a convenient local flora for
_ ready reference to the names of plants, which is quite an essential factor in the study
of plant-lice.

Besides these extraneous diffienlties the systematic study of this family has sone
peculiar disabilities of its own. In spite of the partiality shown towards these insects
Difficulties in the group DY distinguished workers for a long time, the sad reproach

itself. in the words of a well-known entomologist (Lefroy) * that
the classification of Aphids is a disgrace to Entomology '’ is perhaps too true: pains
are no doubt being taken by some modern authors to remove this reproach.

With a full knowledge of the difficulties mentioned above, an attempt has been
made to start a preliminary study of the Indian species of this nnportant group ul
insects. A part of the result, with whatever shortcomings it may inevitably haveRgs
presented in the form of this paper.

A list of the Iahore Aphids, dealt with in this paper
index for these will be found at the end of the paper.

is given, below ; a host
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h—T 10} cvpe d. Goot
{ i (20] P Vil 1. sp
Mo [ay—cph 2T} i Linmn,
{b)- 22} wiedicaginis, Koch
(c1— 21} s - {Zehnt "
d -1 4} waidis {Fitel
fel—a: 25) gossypi (Glover ).
— . 20) & (Koch}
) —z. {277 nurluotdes, I
(I} —.1. 28] dhierraides 1. Sp.
(i —a. 0 sfurtin (Kalt.)
(jl—-1. (30) werii (Bover). ﬁ
ol Brachycandies. {31y preond (Roch) or Geliclipysi W
NIL  Hyaloplerns {a2) firteni {Fabra).
AEL h) |'IJJ fehvanguts (o), (33) lelsonive, n. sp.
bhl—8. '-:';.;| farmalae, 0. sp
- —0h, 1S} ot . sp
IV J'::"L'.l'.'--u'r.%:r-al.*-f.'--. 15 (b)) Timiadavensis, 1. 2p:
XN Calliplerns, {37} frifolif (Monell).
XNMI: Shivaphis (ny.). (38 celdf, n. sp.
NNIL. Fuberalachns, (30} svminelis | Boyer),
XVITL  Tuberodryobius (M.} (q0) persicas (Cholodk. ).

Pemphigus ?) aedificator (Buck.;.
Host.—Pistacia tndegerrima.
A Fern. © Kakkar’' ; the gall is known as ** Kakkar ‘amgi
The insect may be readily recognised by the Llumclerlst1L horn-like galls into
vhich it converts the leaflets of the abovenamed species of Pistacia. From May to
- October they may be observed as straight or curved pod-like structures, generally at the

terminations of branches. They are either wholly green or partly pinkish and contain

o
o
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le vellow plant-lice, covered over by a winte tloceulence secreted by six
glands on their back. 'T'he galls ripen in November ; the tips of the galls
narrow and mmperforate and their curved =shape, in most cases, makes
' miniature horns, hence the vernacular name ** Singi "' from sing (

horn). ¢ or a shit on one sude ol a '1' geall the 1nsects, that have in the

meantime developed Wi gueroe i swarms at this tinm The empty galls turn

brown and woody. Thev mav Auine on the tree [or moere than a year, and

are conspicuous objects in winter when the™ wohl of en lolinge

I'hese galls are supposed to form a valvable drae 1.11-;&% fcinal i the Indian

15 prescribed in

Pharmacopen ; it 1s sold in the bazaar at one anna per oufice &
pulmonary and intestinal disorders of children: Retersnice to this comi aal article
may be found, besides manv Indian works, in Wait's Digttonssy of 7 conomic Priv
vol. VI, p. 208 and Stewart's Punjab Planis of 186q, page 7. Both these writers
express their ignorance about the insect concerned in its manufacture.

[n t5g1, C. F. Elliot first observed swarms of flies leaving the galls in November

at a place called Harnai ( Baluchistan), about 3,000 feet above sea level. The tree on
which he noticed them was, r to him, Pistacta levebintins, but that probably
13 & mistake as “* Kakkar Singi'' galls are only formed on P. infegerrina

The specimens were sent to the Indian Musewin in Caleutta and thenee forwarded
to Buckton, who, as usual, zave a new name to the insect, but supplied an altogether
too brief llli_':‘-'L‘E::_'."lf:-lel of it, and even that in several points quite wrong. The famnt and
obscure illustration that accompanies the description conveys little more than that
the insect figured is an ** Aphidine’ one  The antenna is shown as made up of e¢ight
or nine joints whose relative lengths cannot be discerned [t is stated that no
sensoria are presentd ([nd. Mus. Notes, vol. 111, no. 1, pp. 71-73).

The apterous viviparous female has not been mentioned at all.

Tlf{rug" we find that Buckton gives a [airiv accurate account of the form, size,
texture, E:u::rn1:911"&-;“:.«!_'?';.~ of a dry gall, it was neither known to him nor was it suspected
L, the authorities at the Indian Museum that it was identical with the well-known
“‘ Kakkar Singi."’

Eixeept for a passing observation in Tullgren’s systematic work on Pemphigina
(Lyoy) there is no record of the Aphid in current literature. It is probably for the

“first tume here that the true insect and the drug have been conuected. The problem

was being mvestigated independently on a few Pisfacia trees in the Botanical Gardens,
where the development of the gall was thoroughly [ollowed, On comparison it was
later discovered that the insects were i every respeet the same as those originally
collected by Elliot and preserved in the Indian Museum in Caleutta.

MORPHOLOGICAL DESCRIPTION,

=y )
A pterous viviparous female. —Body oval or ovate ; posterior end frequently tuck

m telescopically.
Colour bright vellow to vellowish-orange ; in old individuals even deep orange
[egs and antennae hyaline.

G 4
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The insects are clothed with white powder, large quantities of which colls

end of the gall. It is seereted by rounded dot-like glands, situated along
i rows, two of which are medial and t

side lateral.  There are only four glang

and a conspicuous one in the anal

A\  plate. None are to he

Hend small
'l"-"
and black.  Antennae short and stout, about one

cntrally.
Olorous with body, or shightly

thout frontal tubercles, Tiyes very small

(quarter the length of the body, composed of five
joints onlv.'  Article I is gibbous, subequal to 11
but much thicker. Spur blunt, thickened at apex
whichendsin a few short stiff hairs; if the sensorium

almost hall as lone as the base

i -\:. Fono Chiis
I. l 11 V. V.
3 ] i L3 =1 ';
f.u.-]i}_;‘u"l'n-'u i Fs0 001G 007 0005 0100 !-.|':._|.“'. 111111,

The primary sensoria on articles IV and V have distinct hair-rims. \
Lateral tubereles are conspicuous as black dots on earinae : in macerated glycer-

ine mounts thev come out like hiz sensoria

The glands consist of a larger or smaller number of polvgonal or circular plates

with a few dots oun each. The plates have no definite ar

angement in their grouping
and sometimes appear as if depressed below the general surface. They secrete thready
white flocculence which later turns powdery.! e oo
The cornicles and cauda are absent
e
| juints to their antennae; the body is darkish (after uote by My, Das),

£ [In giving measurements ol the spur most writers agree in counting the sensoriomn as belonging
ti the base of the last antennal joint,  P.ovo d. G
{In specimens of apterous females, which 1 received from Mr. Das, T could not find any trace of
“lateral tubercles,”" whieh by the way would be a unique fact if oceurring in this genus, Perhaps Mr.
IYas may have mistaken the stigiate for ' tubereles? ! PLov. dl G,
L]

[T this description of the wax-glands of P aadificalor o few correetions ought to be added,

The different technical terms, as given by 3r. Dag, are not guite correet. I accordance with
Borner, who furnished a very complete description of the wasx-clands of 1he Chermesinae, the wax-glands
of Aphididae are cyvlindrcal hypodermic celis. In slides these glands show likecireular or polygonal
figures with a chitinous entlining, called fadefs, These facets are mostly grouped together on more or
less distinet and chitinous plates, culled the wan-gland plates.  The waxy Hocculence is secreted through

vergsmall pores in the membrane of the facet, the so-called wax-pores. e

In the apterous female of P, aedefioaior the wax-plates are not chitinized, but still are quite distinet
from the rest of the integument becanse of their surface beiug quite smooth, not striate like the reat.
The facets are circular or semicircular, ving quite close together, their number: varying irom 20 ta Gu

on each plate. A dlafe-fiair ™ 45 always wanting.  Povodo Gl
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The ** anal end "’ is characteristic on account of a large rectangular almost verti-
cal anal-plate, outlined with dark stiff hairs ; its centre is occupied with a prominent
wax-gland ', the secretion from which flows like a tail behind the inseet.  The anus is

pwards and is placed almost on the dorsal surface, forming a semicircular
o, there is o black crescentic genital plate with its concave end
facing backwards, i .

The radimentary gonapophyse wiispietions as two rounded dots, beset with
a few hairs to each.

ILegs very small; tarsi long, about hall the size of t1

Hﬂ..‘ﬂ'rhlll! short and stout: it reaches up to abent the third co? cause all the
legs are situated close together.  Its three segments are suhegual ; the ias
tipped and triangular,

Measurements {average)

Length I°50 11111,

Breadth D2
Antennae L he e
(i

Tarsus

The pupae, which develop about October, are very similar m appearance to
/ apterous viviparous females They are quite vellow and tassellated with olands as
usnal - thev only change colour when approaching their final moult in November.

Slowlv the dirty greenish tinge invades the thorax and abdomen. The shoulders

are whitish.

Alate viviparous female.
Head, antennae, prothorax, legs and rostrum black
The white powder forms only a thin layer over the surface.

Body elongate oval; dull black or very dark green.
mesothoracie bosses laree and
<hining black.

Head broad. without frontal tubercles, with two or three depressions on vertex ;
Eves and ocelli well developed, black. Anten-

front bilobed with a median groove.
Unlike the

nae short but relatively a little longer than those of the apterous female.
latter the number of articles here is six. All the joints are narrow at the base and
gradually widen towards their distal ends. The spur is about half the base of VI."

Length propoitions —

IT1. IV. V. V1.
I 1 13 2]
lzngths kR Bl 095 10T 1°70 mmi.

Sensoria father large, without hair-rims, except the primary ones; the form is
various, from somewhat broad or long oval to irregular circular or even dumbell-
shaped in some. They are not tuberculate ; the membrane is almost flush with the

e G T
' {1 have been uuable to discover any “wax-glands " ( = group of facets) on the anal platé

Provedo Gk
! [The measurement of the spyr as given by Mr. Dis is not qguite correct : its length is only | of the

“base of joint VI. T v, d.G.].
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There are occasionally one or two hairs arising from it, whose
bases may be seen as white dots,!  As they are crowded at the apex of the _i‘niu_t
that part looks swollen. Their number is from four to six (4-0) on article ITI3 trog
two to three (2-3) on IV and only one or none hesides the primary on V.

Prothorax sharply defined from the head, broad rectangiilgzs

surface of the antenna.

21t carries
a blacker stripe on its anterior edge

Mesothoracie bosses larege, flattish, of

. form ; so1s the metathorax with
its one semilunar median, and . '_:Hlili' lnteral hlack :"11”1__..
Wings ample, mug wer than body ;. gravish-white with thin brown veins.
Stigmal mg large and inflated, rhomboid ; its posterior border continues
alomg wosta as a thick black band, the centre is occupied again by a black
gated spot. A thin false vein passes behind the stigma right up to the insertions
as illustrated. The stigmal takes its orizin from the latter and reaches the margin
almost straight with a very slight curve,  Cubitus simple and obsolete at base

First and second discoidal veins arise in most cases as a result of the forking of
a common teunk, springine (rom the basal third of the subeosta. which is rather
unusual. The hind wing also is relatively large with two normal oblique veins.

Abdomen ovalish, strongly arched and distended, due to the presence within of
a large number of young ones. Lateral grooves and carinae come quite near each
other, but at the sides the segments are separated by shallow grooves which impart
to the edges a wavy or festoonerd appearance.

Colour very dark dirty greenish; glands similar to those of the apterous vivi-
parous temale ; cauda and cornicles absent

Anus dorsal; anal and genital plates as in the apterous female. Rudimentary
gonapophyses as two verv conspicuous, rounded, spiny processes between the plates. il
Legs longer and blacker
Rostrum similar, but reaches only very little bevond the first coxae.

Measnurements :

Length P e S 2720 R,
Breadth % s .o Or50—0°0b0 mni.
Antennae 3% s .. 0’6o mm.

Wing expanse .. = ST T T

Wing ¢ il A L 30060 mm.

Natural History.——The winged females issue forth in large swarms from cracks or
holes in the pod-like galls. In Lahore this begins about the third week of October
and continues throughout November. The colonies inside the galls, which were kept

' | The small hairs mentioned by Mr. Das do not arise from the membrane of the sensoriwm: bu
fron the mtegument itself onthe opposite side of the joint.  P.ovod. Gu) i
£ [The mesothoracic besses are indistinctly separated ; the mesothorax wjeraiore, is simple, not
we-lobate.

Mr, Das does not mention a marginal group of facets on each side of the prothorax and two spitm!
,groups on the middle of the metathorax. P.v. d. G.].

* [Trofortunately: Mr, Das does not mention in what way the wings are carried under normal con- »
dittons, v il G



1618, | BasHaMBar Das: The A phididac of Lahore. 140

somewhat protected inside muslin bags, ripened in some cases as late as the middle of
December, but the majority of the zalls are guite empty long before this time. Ocea-
_sionally some vellow apterous viviparous females are also seen reproducing at the
but the last generation all change into pupae and ultimately fly out, the
' lying a natural death

e very impatient to discharge their load of young and
lew of them by strong peristaltic movements of

apte

These winged
even on a shide they wou
the abdomen.  Inside the mushin bags aung erawl about for a day or two,
. absolutely refuse to take
idently it is some
Lcan thrive.
tu

and mayv even moult once, but they soon die, ns
nourishment etther from the eall or from the Pistacia leay
other plant to which the winged females migrate and on which the ¥
During the little spare time [ had outside official duties, I made several a
determine this alternate host. It is recorded of the Furopean species of Pemphi
(on Pistacia) that they spend a part of their life history on graminous plants. ‘Taking
a hint from this, several grasses and similar weeds were enclosed in cages containing
alate migrants issuing from galls, but in no case was the artificial colonisation suc-
cessful, and the young plant-lice died after their first moult.

From certain anatomical resemblances it was strongly suspected that the insect
provisionally described below as Pemph, eynodonit, n. sp. may be the alternate form.
I[ts time of appearance in early October more or less coincided with the ripening of
the galls. But as colonising experiments gave negative evidence no definite proof
can be adduced to maintain this hypothesis. It may be expected that with increased
vigilance and better opportunities for conducting field and indoor observations the
alternate host of this important insect will soon be ascertained. Till then our
knowledge of its life-history must remain incomplete. As at present known it is as
follows :—

Life-cyele.—The foliage buds of Pistacia open about the latter half of February,
some fifteen days alter those that contain shoots of inflorescene.  Almost simultaneous
with the appearance of the tender pinkish leaves tiny protuberances—the future galls

~are visible at the hases of the leaflets. These all enclose one darkish aphid each,
hatched from the egg, laid some time previously upon the bud. As the leaves mature
the galls grow and the aphids within (stem-mothers) multiply ; yellow apterous females
are born that reproduce again parthenogentically. This continues from March to
October when the galls ripen and the last generation of plant-lice change into pupae,
ultimately becoming the winged insect in November which migrate to some other
plant. : -

The points requiring elucidation are :—

{a) What is the plant or plants to which the insects go.
() When are the sexunales developed.
(¢) What t®ne do the *‘ return migrants '’ come back to Pistacia.

It must be these latter that deposit the eggs, which hatch out again in ear
March to start fresh colonies in the galls,

Possible connection with' Pemphigus cynodonit.—Urom Pemphigus cvnodonti, n. sp.
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it differs in several important respects both in the apterous and the alate form.
The colour, size, number of antennal joints of the apterous female and the sensoria
and wings of the alate form are dissimilar in the two. ’

. forgas
SCLTE,

The Pe mphiges on Cynodon 15 apterous throughout winter .md Spring
winged individuals only in late Apnl or early May,  Their further
They were never observed on grass from May to Octobeg re they ever noticed
on Pistacie. I in spite of these differences s onnection between these two
species is established later on, a ile-cvele might be expected to be some-
what like this . —

The eges hi WO stem-mothers in March and found new colonies within the
apterous females till October; m November the aphids leave the
vinged viviparous females.  From November to April or May of the following
- the generations are all wingless; m May they would go to Pistacia as alate
females but viviparous again ; the progeny of these would, at some time from May to
November or December, develop the sexual individuals that would lay eggs in the
buds. These w{;&trring over must hateh again in March., Thus the life-evele would
extend over at least two vears, but tlius remains to be established,

Formation of the galls.——The leaves ol Pistacta tnfegerrima are compound ones as
shown in the accompanying reduced drawing (pl. xiii). Each possesses a long pedun-
cle, having five or six pairs of nearly sessile leaflets. Almost invariably it is the top-
most leaf of a branch on which the galls develop, and therefore are alwavs terminal.
At a time when the leaflets are very voung and the peduncles hardly elongated at all,
the stem-mothers hatch from the eggs and lix themselves near the bases of the leaflets on
their upper surface. In a manner very similar to what is seen in some Psyllids, they
make a depression which bulges as a conical projection ventrally. This pit, by con-
stant irritation, grows larger and its top slowly closes up, so that there 1s now a
closed finger-like process on the underside of the leaflet, in which the stem-mother
is enclosed. These are the future galls, and there may be as many as six or eight on
one compound leaf: ordinarily their number is limited from one to four, the common-
est number being two as shown in the figures. The leaflet on which the gall develops
soon atrophies; other leaflets may grow even to their normal size, but generally
remain stunted.

The first effect of gall-formation on a leaf is the arrested growth in length of its
peduncle which usually becomes thickened and curved downwards, so that the leaflets
and the growing galls are situated quite close to each other. If the leaflets drop off
early the galls become terminal.

G rowth.—The galls grow very slowly at first, but in about two months' time they
attain a length of two or three inches; in breadth they vary from { to } of an inch.
In the shade the colour remains green, but the portions that are e:c]m:-_.ed to the sun
tggn partly pinkish. The inside is perfectly smooth, pink, an® dusted with white

owder from the backs of the insects. This powder when abundant collects in the
lower end of the gall, and protects the insects from becoming wet with their own
liquid excreta, which trickles in white drops.
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Large resin ducts enter the walls, and the substance readily exudes if they are
injured ; it morcover often congeals on the outside and possesses a characteristic
odour.
The number of plant-lice inside at this time is about twenty, but later the num-
ber m ssively,  The gall shows a2 steady growih during the rainy months
of July and August.
Form.~—At this time it has
ous fruit, and is popularly referred to asd w L1 vernacular for a pod. This
and partly very thin:
lls, which have

w Sceptember it s mature,
e appearance of a straight or curved legumin-

“ pod-gall™ is either unilorm in thickness or partly ™y
distally it usually narrows mto a hard imperforate beak.
become bent at an early stage, maintain their curvature even when ¢
unlike small horns: tlus resemblance has earned for them the vernacula
‘' Kakkar Singi '’ as already alluded to above,

Size.—The galls vary in length f{rom five or six inches to about a foot; some
of the largest galls are more or less straight and may measure up to an inch across,
The usual thickness is about half an inch. The wall itsell is from % to 4 of an
inch thick in fresh specimens, and is soft and yielding as long as the insects are inside.
The mterior is always pink in colour, and is full of teeming aphids in countless
thousands.

Opening of the palls. —Birds, squirrels as well as other animals at this time
nibble at the fruit-like galls and cut holes into them. These holes are utilised by the
winged insects as an exit. DBut eveun when such holes are absent the alate insects, by
mechanical pressure of their beaks, can cause the ealls to crack in places. This liap-
pens invariably in cases when the galls are protected in muslin bags.

Dry galls, —The empty gallz on drying turn brown and woody, often getting
twisted and contorted into various shapes, with cracks and slits on the sides. ‘They
remain hanging on the tree sometimes for considerable periods, and are packed with
the white flocculent seeretion of the aphids intermixed with the exuviae, wings and
dead bodies of the insects. Some galls retain their pink colour.

They serve as excellent places for the hibernation of spiders and insects like
Coceinellids, which are usually found inside themn.

Enemies.—This aphid, well-protected inside the galls, is singularly free from the
attacks of predaceous and parasitic insects. Late in the season when the holes
and cracks are formed occasionally a Coccinellid gets entrance, and once or twice a
Chirysopa has also been reared from them, No parasites were ever obtained.
Sometimes from a riddled gall the ants carry off the aphids as food, and it would
not be surprising if it is found that at least some of the holes are due to the agency
of ants. They can be easily seen cutting similar round holes in the large and persis-
tent calyx of the fruit of Withania somnifernm inside which Aphis malvoides some-
times resides. »

Swstemalic.—The name Pemphigus aedificator we owe to Buckton, but as already
remarked his descriptive account of the insect is extremely inadequate and defective.
Evidently little pains were taken to ascertain the proper generic position.
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From typical Pemphigus this aphid differs in several important respects.
(r) The antennae of the alate females have article V1 longer than IIT; the
reverse is true for Pemphigus (Oestlund, A phid. of Minn., 1557).

) The sensoria are more rounded than transverse.

1) In the wings the first and second discoidals are forme
common trunk.

(4) The rudimentary gonapophvses arg gl

Fullgren and van der Goot).

S number.  The usual number

in Pemphiginac is

(5) The apterous 5 have the antennae made up of five joints only.
Such 1 ?
from tous as defined at the present day. But as 1 have nol had an oppor-

v of a detailed examination of this genus, I have refrained from proposing a new

and distinctive features perhaps require a generie separation

name, and left the msect under ."’-'FJ-',I"-‘-'.'="~_'.'.'\'. The change may later on be introduced
by better authorities on the subject, if considered necessary.
|I”'Il.' different characters of ' Pesmeblipns® acdificafor show that n is '::':-'"i-i""l.':" liffercnt not only

from the genus Pesmphizus but as well from the tribe Pemphigina, to which it has hitherto been con-

ies principally

sidered to belong. With most characters in conmumon with the I '.il|-'2'.:.:'.i:l~:-.'.

differs in the number of rudi e st the form of the mesothorax, both very impors
tant characters. As to mv deht perhaps be considered th nissin
link" between the tribe Pen representatives ol rl Lormaphiding, FHALLES
the species of the genus Scii e

'Fhe characters of P, acdificator necessitate not only the erecting o 11 e but even of 4 new
tribe. In remembrance of the late M esti I co-worker, I have the houn Lo Propd tht
name Hasia for the new genus ew tril ith characters as follow

Trbe DASIINA, nov,
Only genus ;. Dasia, nov
Characters: those of the genus U

Genus Dasig, van der Goot, gen. nov.

(Type: Pemphipus . Buckt.).

Morplmlogical characters .
lody with distinct groups of wax-glands in the apterous as well s 1n the alate form.  Facetls ol

wax-glands circular or polygonal, lying close together; no central-facet present,

Mesothorax simple, without distinct bosses.

Eves of the apterous female consisting of 3 stemmata only,

Antennae six-jointed. in the apterous form often 4- o s-jointed.  Processus terminalis distinet, but
always shorter than hall the length of the hasal part of the ultimate joint. IPnmary sensoriae touncded,
small, with distinct hair-rim=, Secondary sensoriac oblong-ovate, broad, not longer than hall the cir-
cumlerence of the antennal joint; hair-rim always absent,

Cornicles entirely wanting. Cauda obsolete.  Anal-plate simple. Rudimentary gonapophysae 28
nomber, distinetly separate, spiny,

I [The relutive lengths of the antenpal joints have no genenc value. P.owv. d. ..

£ [The sendoriae of P. aedificator does not differ much from those of othe@true Ponplicus species
as P, bursarius, 1., P spirothaecae, Pass., ete. Lo d. 5.

E [In the genus Pemphigus only the fundatrices bave g-jointed antennae, exactly asis the case too
with . agdificator, according to Mr. Das.  The virgogceniae of Pesphigus always have their antennac

s-jointed! P, ov. d. G
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Fore-wings with the media 1! simple: media 11 and cabitus with a short common tronk.  Hind-
wings with 2 transverse veins.
Lers well developed : trochanteér not separated from the femuar. FLov . G
It md‘h be mentioned here that the insect under review has several structural
charz [0 ‘Mth Pemp -"Hdh (?) cvnodonti described below.

There is anotht i u."r‘u"-:y.!h mlu.tillg the leaves of the anm_ Pm’uu:e in
the Punjab Hills near Kasaallt
leaf over the rest of its surface. The? 'h.-s dew 1-|u|: in j 111}. HIL‘ sensoriac

on the antennae are more ronnded and tubereulate:
but rudimentary gonapophvses are entirelv wanting.
All three species seem to fall in the same category though an en ck of gona-

pophyses in one is rather a remarkable feature.

Pemphigus (?) cynodonti, sp. nov.

Host.—Cynodon dactvion.

rir, Dub grass.

Locality. —River bank near railway bridee ; canal bank in the Botanical Gardens.

Distinguishing marks. —In moist places, from November to March, one often
notices some of the lowest suckers of Cynodon very much stunted in growth, pale
vellowish, and in places pink-coloured. All the leaves are much smaller than nor-
mal ones and hypertrophied breadthways, while they appear to arise in a bunch,
due to arrest in the growth of internodes. Such pseudo-galls contain numerous dull
green insects covered over with long threads of iridescent gray flocculence issuing
from rows of glands on their backs. One such branch is shown in the accompanying
sketch (pl. xiv, fig. 10) besides a normal healthy shoot. The ground below is sprinkled
over with white pulverescence.

Only apterous viviparous females are generally met with. Six rows of glands on
the body, those on the hiead having
nicles and visible cauda, very small rostrum and two rudimentary gonapophyses are
further characters to distinguish this aphid. In winged females the cubitus is simple

chitinous rings euncircling them ; absence ol cor-

and the sensoria irregular.
MORPHOLOGICAL, DESURIPTION,

Aplevous wiviparons female.—~Body ovate to oval, stout, from light greenish to
dull dirty green: in March individuals lose most of this green tinge and look almost
whitish, even after removal of the ordinary clothing of white meal.

Long whitt threads are particularly abundant on the head and the anal end,
where they flow into a thick tail. Iiach of these larger threads is made up of smaller
ones that issue from cells below the chitinous layer of the body, see pl xiv, figures I
and z.

A white powdemis secreted, at least it is found over the whole body.

The posterior end is often tuckled in.

L tollow the nomenciatere of velus as used by Tullgren and others; in this deseription medie 1=
vudidtus, weedie 11 < first discoidal and cabitius = second diseordal of Mr. Das’ deseriptions, v, du G,
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Head flat, black, except the hinder edge touching the prothorax; three pairs of
clear glands are situated above ; the first almost on the front, and the third at the
level of the eves. The latter is the largest and lies on the line terminating the black
portion of the head.

The glands have a chitinous ring surrounding them.

Antennae resting directly on the head, black, spari
and large, about half the base of VI ; first juful‘,‘b

Length proportions .—

: thick

(7

'y, the spur
a1 second.

111 V. VI,
{v [y [1-+5 {Ll::l}
O I0 o 1h U410 40708 1nim,

re is one sensorium at the extremity of V, On article VI there is another -
Ssociated with a group of smaller ones,  Both sensoria are strongly ciliated.

Prothorax of the body colour; lateral sides dusky, the duskiness invading the
dorsal parts as well. There are two glands about the middle and two depressions a
little on their outside.

Meszo- and metathorax similar to the abdominal segments, only their lateral
glands are larger and thev themselves are narrower.

'The abdominal pattern consists of six longitudinal rows of greenish to darkish
glands ; two are median, two latero-dorsal and two lateral. These dot-like glands are
largest on the sides. On the ultimate segments there are only four; a pair on either
side becomes confluent. .\ little below the carinae is a prominent row of black
lateral tubercies, a pair for each segment.

Anus semicircular and raised to the dorsal surface.

The cauda is only a dark line, otherwise obsolete.

Anal plate very conspicuous, rectangular, standing vertical ; spiny along the mar-
gins which are black. The central part, directed backwards, is occupied by a large
eland which secrets the threads of flocculence, running into a tail.

(enital plate thick, crescentic, black.

The rudimentary gonapophyses are small and two in number.

The cornicles are entirely wanting.

Legs stout, black, including coxae; tibiae only about a quarter as long as femora;
tarsi only slightly smaller than third antennal joint.

Rostrum short and stout, hardly reaches a little beyond the first coxae; all the
three joints are subequal and black.

Measurements :—

Length o o ov IV7R—2:00 1011,
Breadth 2. 3% .o 0Q5—I'15 ,,
Antennae s s s D'H::—;rg"s e

Alate viviparous female.—Winged insects are very rare; during two years that
they were kept under observation it was possible only to secure a few in the last week

! [Very likely the presence of lateral tubercles, as stated by Mr. Das, is only an error. P, v. d. G.1.
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T

of April, rg14. That they were viviparous females was made out by dissecting
young embryos from their bodies.

Body ovalish, with a much less covering of meal; colour dark green, almost
inae, thoracie bosses, sternum, legs and rostrum all black.

["in:' ‘mtentl e m’hwl\hﬂ either side of the medially grooved front.

The antennal spur is large, r=terminal part a little thicker and heset with a few

spines.
Article ITI thickest and longest, unlike the apterom parous female.

Length proportions

[I1. IV. W V1.
I3 iy 2'\_' "y+4 (13)
Lengths .. 025 [ O 01 0015 =+ 0roh .

Sensoria: Io-13 irregular sensoria are borne in a line on IIT and 2-3 on IV; their
membrane is dotted and often two are united together.

The prothoracic edge anteriorly is black and flattens on either side into larger
dots : there is also another smaller band on the middle.

The metathoracic hosses are shining black, rather flattish and broad.

Wings voluminous, hvaline, having brown veins; costa and subeosta including
insertions black. The posterior edge of the stigmal flattening is dark gray and swol-
len uniformly. The stigmal vein exhibits a slight curve. The first and second dis-
coidal arise from a common point; the cubitus is simple and obsolete in its basal part.
The posterior wings have two oblique veins.

The abdomen bears the same pattern of glands, but they are small ; the lateral
sides are wavy due to the well marked segmentation.

Lateral tubercles are present as in the apterous female.

Anus dorsal ; the narrow ridge-like cauda and black wvertical anal plate are all
similar to those of the apterous viviparous female described above.

Iegs a little larger, otherwise similar.

Rostrum short and thick, just reaches to the middle of first and second coxae.

Measurements . —
Length Fop - .. I'7O—1'80 mm.
Breadth . i . 0FO0—080
Antennae : 5z .. 085—005
Wing expanse .. 73 a0 s
Wing o = AR L e b ot

(lands —These are in most cases circular or flattened oval in form; in young
females about to moult they assume a dark colour and are very clearly marked on
the cast-off skin. ®ich consists of a smaller or larger number of rounded or somew
angular facets, on which the hyvpodermal ghudn open and pour their secretion in t

Y| Mr. Das :Iu-@:. not meption if there are any i'-'am~_5;I:1|111.-= present on the thorax which is very likely
to be the case here, P..v. d. G.].




I:—',ﬁ Memoirs of the ndian Muscum. [ Vor. VI

form of very fine threads. These unite to make thicker threads which may grow as
long or longer than the body of the insect. The largest amount of secretion oceurs
near the head and the anus. The glands in surface and profile views, along with
the secreted threads, are shown in the accompanyving figures (pl. xiv), They do
possess anv central large facet as found in Schizoncura, nor is the
comprising a plate surrounded by any chitinous ring as Ml:n be the case in the
tvpe for the genus Pempliions,

acets

Three pairs ol glands on tl the apterous female are composed of a
smaller number of facers,

of the dusky hea

wircled by elearly marked vings.  On the backeround
eappear like ocelli.

Life-l v.—Mallormations on grass (Cynodon) shoots are first noticeable about
or November.

The woolly plant-lice are all apterous and reproduce very quickly ; il fresh
growing shoots are provided to them in pots or glass vessels, they arrest the growth
of these shoots at once and convert a normal branch into a sickly cluster of small
leaves.

Throughout winter reproduction continues, slackening a little in January and
early February. In March again the grass in most localities is covered over by thin
flakes of waxy material, looking like cotton wool, and the insects are abundant, In
April the apterous females have a much lighter colour, almost whitish ; the progeny
of these develop into pupae and some of them ultimately succeed in becoming wingel
adults. The winged females are parthenogenetic as evidenced by the presence of
yvoung embryos in their bodies, but they were not observed to reproduce on grass.
Apparently they fly off to some other host that is at present unknown.

Natural enemies like Sevmnus spp. and Briumus swluralis, Aphis-lion and some
Syrphid larvae are very active amongst them on warm days. The aphids are present
i shaded places and preferably on branches that are covered over by a debris of
dry leaves. The predaceous insects, however, hunt them out very actively, so that it
is only during a week or two when they may be collected. After the first week of
May none at all 1s visible. How and where the life-evele is spent from May to Octo-
ber 1 have been unable to find out.

This species resembles in many important features the one found on Pistacia
integerrime and described above as Pemph. acdificator, Buck, As both are present
in the same locality, it was suspected that it might prove to be the migratory form
of Pemph. aedificator, and experiments were undertaken to discover the relation,
Twice from November to April the species were kept under observation both in the
field and the laboratory, and several attempts made to transfer the winged forms of
the one to the other, but they all failed.

The alate migratory females from Pistucie galls did not reproduce young on
Ggnodon under glass chimnevs.  Alate forms from Cynodon coul® not be colonised on

istacia leaves. So very probably the two forms have nothing to do with each
other, though some further and more accurate observations would he required to
establish this point.
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Svstemaltic.—The two insccts, otherwise from their structural anatomy . are qumte

distinet [rom each other. The colour, antennae, sensoria and =tigma of wing, ete.,
are different in the two species

As no species of Pempliions 18 recorded
Forld s

The generie position has been discussed above in counection with Pemphigus
aedificalor

from Cynolon {nde Pateh Fost Twdex oy

oy, 10130 1 have provisionally named it Pempiigns fonti.

Genus MACROSY

st hliaer e

This senns, and as a matter of fact the entire fan

fantily, hins its Tmege 111 temperate
regions where it is numerically best developed. _In the tropical and subtrOfeglnlains

ol India it is rather sparsely represent

lthough the Himalavas harbour a

large number,
Leaving out of account the hill forms short identification table for the few
species from the plains is given below
v. Colour (including hady

: o B. Colour red brown or chestout.

i | I il Body very shin-
I. \.I'\-'l[:lEJ.'!u,‘H Frecn [: ',_Il-".':l les black -E"”. ili'
Cornicles el { short
Comicles  some- (1) Aptérous L 5 e ng. | SO
what curved. ovate or oval 1 11 enctliof cau qual with
Antennae hlack short and coni- most linear Hosts 5
at joints cal Coraicles  long Spp. [Hosts  Garden
Hosts mostly Le- Hosts Graminons and evlindri- Chrysanthe
'..'“‘Hi!i.l'l‘.!" plants, plants. cal IS,
Hosts It P
I3} Macriog.: pixa (=Y M iacros. erana- (1 VW acrng. rosel- (4 Vacros,  solidi- (=) VW aeros. san-
(Kalt.) rinm (Kirby). formis, 1. sp. einis, Fabr. horsi (Gillette).

With the possible exception of No. 4 (see below) all of them are pests of econo-
mic importance; short accounts of them have been prepared separately in the follow-
ing pages

Macrosiphum pisi (Kalt.).
*Green dolphin '’ (Iinglish).
* Green Pea Louse " (American),

Syn.—Siphonophora pist (Koch. Buck.).

Neclarophora destructor (Johnston).

Plenty of literature exists on this notorious insect. Several papers by Messrs.
Johnston, Sanderson and Chittenden have appeared on the control and remedial
measures agaiust this destructive pest of peas in America (Circulurs and Budletins of
.5 ”-:‘P.I". of Agr., LgoS-Tqog).

Gillette has figured the antennae and cornicles in the [our. Econ. Entom., v
IV, D. 354; IQLI.

Theobald gives figures, description and a fairly complete hibliography with-a list
of synonyms ( four. Econ. Iiol., Sept. 1013, p. 134).
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Mr. J. J. Davis, of the Bureau of Entomology, U.5.A., states that he i= about to
publish a complete account of the morphology and natural history, ete. of this insect.
I find that the Indian insect is identical in all respects with the Huropean and
the American form, and as the descriptions of these are casily aceesssible no lug
maorphological account is needed here.
Life-history.—This inscet would often be attracted by white clothes and settles

oit them if on the wing. Its ravages to pea erops have been =aid to be very serious

in the United States of Americg far 1 have not noticed it here in any large
E it is controlled and kept in check by natural enemies,

that it is a standing menace and might becoime a bad pest in

numbers upon them.
but there 15 no
any vear £ rable for its reproduction.  So far it has been sparingly infesting the
e plants in Lahore and some of them are those not recorded as its hosts in

ther countries:—

(1) Alhage mawrorum ond February, 1913.
(2y Meltloties alba April, 1013
2y Medicago safiva (Lucerne) 27th March, 1913.

(4) Medicago falcatum {1 ern. Methe) 13th April, 1913.

(5) Clianthus dampicri (Glory Hower

or Parrot beak) 12th April, 1913. .
; (6} Lathyrus adoratum (Sweet Peas) [February and March.
(7) Dofichos r’m'--.'r i [Sen ) 26th August, 1913,
(8) Peoganion harmala ard March, 1913

Natural enemies.—Besides the usual enemies, this species is liable to the attacks
of the fungus “ Entomophthora aphidi” which n]u:&tm}‘:-; it in large numbers. Mr.
(3. R. Dutt of the Research Institute at Pusa once sent me specimens from sweet
peas where the fungus had done particularly good work in reducing it. The infected
insect first swells up a little, then getting stupefied fixes itself to one side of the twig
or leaf not favourable for feeding, turns vellow and later on shrivels up to a scaly
form.

Another Macrosiphum sp. is occasionally collected on sweet peas in May. It is
about the same size as Mac. pisi and resembles it closely in colour, ete.  Further, it
has cornicles which are smooth throughout without any area occupied by polygonal
markings. But its cornicles are much smaller, conical and hardly reaching to the
base of the cauda. The description of this form is omitted in this paper.

Macrosiphum rosaeiformis, u. sp.
“THE PunjAn ROSE ApHis.'
Hosts.—Several species of cultivated roses in gardens (Rosq centifolia, K. damas-
cags, K. moschata and varieties, ) -
Distinguishing characters. A large green aphid with brilliant red eyes, clustering
head downwards, in lines, over the tender shoots or flowerbuds. The size of the
shoot often appears twice as thick as it actually is, because of their overcrowding
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numbers. Body elongated, cornicles black ; large vellowish-green canda and long
black antennae on frontal tubercles ; the pattern on the back of the alate female, as
shown in the figure, aud about sixteen sensoria on the third antennal article are
gl inctive.

MORPHOLOGICAL DESCRIPTION
Aplerons viviparous female.—Form of the body much clongated oval or elliptical,
from three to four times longer than broad ; the body has short rows of hairs on well

marked segments; without any mealy covernms
Colour vellowish-green, dark green in places . appeal tled because of the red
eves of the voung embryvos seen through the skin
Head and post-cornicular part yvellowish
No pattern except the two rows of brown I.L'._"I]'l."-h!.'ilu"" i line with the
grooves and running internal to the cornicles.  The segment immediately behind the
cornicles is vily and elevated above the general surface.

Head vellowish, almost as broad as long, distinct but not large; frontal tubercles

about half the size of the first antennal joint, front rather shallow with a median '
convexity and a few short hairs.
Eyes large and red, with well developed occular tubercles. r
Antennae either wholly black, except for the lighter basal two joints, or light
greenish ringed with black at the articulations ; distal third always black ; hairs short
and sparce, arising from small tubercles, length about that of body or shghtly
longer not reaching beyond the body.
Length proportions — '
[11. IV. V. VI.
49 35 30 O 41
LE:JI;.;E]].:-'» S Y 0 57 (3" 510 (T 3= 0770 01, -
The third article bears l'llii_’_\' two or three sensoria.
The prothorax bears a small lateral tubercle, which is rather unique as we do not
find them in this genus. "
Cornicles black, conical, long and projecting backwards and, outwards, slightly .
curving also; bases swollen and light in colour ; the proximal four-fifths granulated \
finely, the distal one-filth narrowed, alwavs darker and bearing polygonal markings :

over its surface.

Cauda light vellowish, thick, constricted near its basal third part and afterwards
gradually narrowing ; sharp tooth-like tubercles and curved hairs are present as usual.
In life the cauda is carried like a sabre with a gentle curve ; it is about half the length
of the cornicles.

Anal and genital plates distinet ; the latter concave anteriorly.

Legs long :md‘li_.ﬂ;hi areenish ; a little duskiness at the knees, while the tarsi gre
black.

Rostrum short, vellowish; last two joints subequal, reaching to the level of

second coxac.
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Measirements ;
Body o 7 5 20— 1 r 3 e OGS 1N
\ateunae . e el s U ali
Cornicle .. _ ox L5
Cauda : _ ; '

Hate -'-'-'a'.,-"'J..'-"-J.'."u rFent |'un_|_"-' lone owval, with a very slight bloom on the

undersurface of the thorax

The colour of the head : appears dusky ochraceous vellow ; abdomen

a4 darker green than t fous [emale; antennae, lews and cornicles much blacker.

The pattery large circular spots on the carina

he abdomen consists of three
micular portion. One small spot on the first abdominal and another
ne il1‘~L' outside the cornicles: a row of |:|'."..'_-.- Cransvers 'I}. Hattened Spots 1 the

fateral grooves. At least two round spots in front and in line with the cornicles

about two transverse stripes on the mid-dorsum of the first two abdominal seonents
There is no spot around the bases of the cornicles or on the hinder seements which
are =aid to he present il true

Head dusky or black, concolorous, with small frontal tubercles : front rather

shallow, not deeply channelled as in other species,

ives red ; with stemmata and the usual three ocelli

Antennae wholly black. loneer than bodv.

Length proportions exactly the same as in apterous females
I1 IV V. V1
I.'..'I'I'._',HI“-__ L et & Jo 048 PIT -0 T 1.
pensoria (secondary) on article 1IT from 1) to 16, placed ventrally almost in one
line ; all of them circular and having a double contour.

The prothorax bears a broad dusky band on its anterior margin and a distinet

tateral tubercle on either side : concolorous with mesothorax. !
Mesothorax ochraceous vellow in colour: on its dorsum four black nuscle-hosses

and prominent stigmal spots on lateral sides: meso-sternal bosses also oceupy a small

area on the ventral side, while on their sides, a little laterally placed, are two con-

spicuous but small dots

The metathorax has a transverse band in front of which is to be seen another
semilunar mark.
The wings are large with normal venation - occasionally the second furcal is want-
mg. |
stignial flattening dark brown : a camera lucida drawing shows the arrrangement |
of the veins
Cornicles guite black, similar to the apterous temale, only smaller in size. ] 1
Cauda long, with a slight constriction above the broad bafl third part; it is
phout half the length of the ecornicles.
The legs are much blacker,

specially the distal femora and tarsi, which are of
the same colour as the cornicles «

tibiae dusky, coxae of Lody colour.
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The ventral surface is lighter in colour
The rostrum reaches up to the second coxae.

\ Megsurements —

o Body .. i iy co 250 %0085 mm
Antennae : s cre 0 P00
Cornicle i e e AP TR
Cauda o .k afen, TR
Wing expanse
Wing | 1L

The ** Punjab Rose Aphis'' has a verv strong superficial resem® to the
famous ** Rose Aphis,'" Muacrosiphum rosae, Linn., said to be VETY COMIO
often destructive in orchards and gardens in Burope and America. Apparent
the same insect is met with in the East as well, as I have received specimens from
Mr. van der Goot, who collected them on rose bushes in Java, They are in no way
different to the insects T received from Burope and America.

Lefroy mentions Macrosiphum rosae (Linn. or Reaum.) as occurring in India
(fadian Insect Life, p. 747). 1 believe that this is based on Buckton's identification.
who had received some specimens from the North-Western Provinces and who
considered them as identical with the English Rose Aphid, vide Monog. Brit. I phid.
Vol IV, p.181.

I do not find Buckton's identifications very reliable so [ar as Indian plant-lice are
concerned. In several instances in the case of insects sent him from the Indian
Museum, Caleutta, even the genera are incorrect. About the species under review I
can only say this much, that it is quite likely that India may be the habitat of true
Macrosiphum rosae, Linn., but so far it has never been collected by me on rose bushes
in the Indian plains, As there is chance of this species being easily mistaken for
the European Rose Aphis, I tabulate below the chief morphological characters in
which the two insects differ fraom each other.

I am calling this species Macrosiphum rosaeiformis, n. sp., as there does not
dppear to me any other species of this genus to which it would be so nearly related
as M. rosae, Linn., from the literature available.

IJIFFERENCES IN THE TWO FORMS.

Macrostplisan rosae (Linn. or Reaum.), Macrosipham rosaciformis, sp. nov.
A plerous viviparous female, Apterous viviparous female.
(I) Body about twice astong as broad. (r) Body much longer, sometimes over
® three times longer. =
(2) Sensoria on 3rd antennal article from {2) Sensoria never more than three, often

8 to 10 (Essig): from 3-5 large
and 3—5 small (Theobald).

only two.

b T
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Alate viviparous female. Alate wtviparons femals

{1} Body broader. (1) Body narrower,

(2) Antennae 3°55 mm. to 42 mni. (2) Antennae 30 mui., quite similar l’

that of the apterous female.

{3) Sensoria very many (Hssig): fromn (1) Sensoria on rd article #9%r more
42-—48 (Theobald); over entire than 16; from 14 16 ventral and
length. it one line.

{4) Pattern on abdomen: three sy (.} Pattern on abdonien : three lateral
sides: a black bases of spots large and two  smaller ;
cornicles ; escenitic one in front patches at bases in front and be-
and#®o dark patches behind on hind absent: also the dark band
either side ; last segments with a on the last sesment.

hlack stripe. Two rows of spots in last grooves ;
two spots in front of and in line
with coruicles ; transverse marks
on the middle of first two ab-
dominal segments present.
There are alsgo some other minor discrepancies which can be explained as indivi-
(ual variations, but in view of the above account it forms a very good species.

Uk 1- y T ¥, - - . - - - . ] 1
Cwice a wear roses in Lahore produce new shoots, once in March and again

about October or November. At both these periods the ‘* Rose Aphis™ can be col-
lected. My dates from the City Circular Gardens and the Botanieal Garden have
been early December and March April. As there are always a few voung shoots

present throughout the winter it is true that the species remains actively viviparous
durig this period, but after April or early May no trace of it is to be found in the
plains. Whether it migrates or deposits eggs alter producing sexual forms on the
approach of summer is still undetermined.
Natural encmies -~
(1) Lystphichus sp. which extensively parasitises it.
(2) Syrphids, several species.
3) Coccinellids, chiefly Chilomeles sexmacudata, often clearing twig after twig.
ft } L" * v [ b C
Unlike the European Rose Aphis there is no pink variety in the case of this
insect.
Macrosiphum granarium (Kirby; Pergande).
. “WHEAT GRAIN-LOUSE."
Literature :—
Buckton, fHrii, Apk,, vol. I, p. 114,
Pergande, [0S, Depil, of dgre, T, Eal, Bull. 44, 1904,
Theobald, fowr, Econ. Biol., vol. VIIL g1 (gives description and figures ;. a part of the acceom-
panying illustration is copied from Theabald’s Reure).
" e S - = , : : .
I'he large wheat plant-louse is easily recognisable in the field from the brief
diagnostic characters already given above (p. 157). It infests several graminous crops
grown in winter, more especially wheat, barley and avena.
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M. granariiem can be collected from wheat or avena blades as early as Novem-

ber, when the avena or wheat seedlings are hardly a few inches high. It continues
\tlu‘nughuml the winter, till the wheat is removed from the fields in early April,

At this time it clusters round a common graminous weed, a species of Agrostis ;
even parasitised females flock to this grass, but what occurs to them later has not
heen followed out.

Parasitisation of this species is verv extensive

Macrosiphum sanborni (¢ -]1u""\
Huost.—Cultivated Chryvsanthemuins
.Ir.-n':'lﬂl.;nl':ia"-'l :
Sanborn. Mans, Unie Se. Buatl, vol, TILL @ (under Stphonabliora clhirvsiatl niry. *

Gillette, Can. Enfon., vol. L, 2, p. b3, 1gos.

fowr. e, Enfom,, vol. TV, p. 285, 1011 (antennac and cornicles ficured ).

This Aphid as found in the Punjab is identical with the American species, only
our early winter specimens are larger

Biology and life-historv.—This species first appears on Chrysanthemums in late
September or early October. It appears certain that these are the *' stem-mothers "
hatched from eggs, laid at some previous time upon these plants. They are very
large and are all apterous.  One or more isolated specimens may he found on each
plant with a small brood of a few young that are vermillion red. Soon after this the
numbers increase and after the second generation alate females develop which spread
the species. This process continues till December

The shining red-brown insects cluster on the tops of young shoots and only when
very numerous attack the veins of the leaves as shown in the plate.

They sit in rows upon the angles of the twigs with their heads directed down-
wards. The slender beak can be readily withdrawn and the insects drop to the
around even at the suspicion of alarm.

They have a curious habit of swinging or jerking their bodies from side to side
with the long hind legs dangling in the air. This is done almost rhythmically: all
the members of the colony take part in it and keep time with a regular swing ; all the
time the beaks remain inserted. This habit probably keeps them safe from parasites.

The species becomes scarce in December when the sap in the plants is diminished
after the flowering period is over. ‘The few survivors are stunted in size,

[n January again a few shoots begin to sprout, but are abundant only in Febru-
arv and March. In the latter months the insects are again active on the new leafy
branches. After April they entirely disappear leaving no visible trace behind.

A few attempts were made to secure the sexuales but were unsuccessiul.

Its enemies are chieflv Chilomeles sexmacalata, the voung of a Mantid and small
species of Syrphids. -

Systematic.—In the structure of its cornicles and cauda it differs materially
from typical species of the genus Wacrosiplion. The following points may be specially

noted :—
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(1) The comicles are unusually small and stout; reticulation extends over
more than two-thirds of its distal surface, while in other species it
occupies only a small apical portion

{21 The cauda 15 very large and thick, irregularly evlindrical, with a ronanded
tip, not sabre-like and pointed.

(3) The eauda is longer than the cornicles, while in tvpical species it is con-
siderably smaller.

It would perhaps he approgeete to separate it into a different genus or subgenus.
A Macrosiphioniells

recently i the

been deseribed from chrvsanthemums by Del Guercio

a1 Tournal ** Nedia W

with which at present I am unacquainted.

It may | 15 species.

: Macrosiphum solidaginis, FFabr.

Hoacts —Sonchies oferaces . Sonchus arvensts, Sonchis sp.

Bioloeyv.— This insect is of no economic interest as it infests only the wild species
of Sonchus. The earliest date of its appearance in Lahore is the first week of
January ; it soon thickly covers over the stalks of inflorescence and later attacks the
leaves. About this time it is usually destroved wholesale by the Fungus Enfomop-
thora sp.; from January onwards uf to May it is found on its host only occasionally.

A few observations were conducted on some colonies kept in the laboratory,
relative to the effect upon them of the diurnal heat. As the maximum temperature
for each day began rising and reached about g3° F. in third week of March all the
insects deserted the plant. After two weeks or so there was a shower of rain and
during two cloudy days that followed several apterous females were seen on the same
plant. In the middle of April when the maximum reached 104° F. again not a single
insect was to be obhserved above-zround ; early in the last week, however, another
slight rainfall with threatening weather brought out the Aphid on the same plants.
They seemed to come up after every slight rainfall.

These observations were not carried forward into the season, neither was the
further life-history followed as to what time the sexuales, e¢te. are produced

The three species of Sonchus are the only hosts known at present in Lahore,
though in Java many other species of Compositae are said to be its food-plant

Systematic.—The ** Fastern Sonchus Aphid ™' is quite different from the insect
familiarly known by the same name in the West, i.c. Macrosiphm sonchi, Linn.

i |_Hm_'rn:¢|:‘jjfmu: sambecrns, - Gill: very clearly belongs to the genus .1|"-rl'i4-:~r-l."'fr-'-lln'-='£'f..l. Del Guercio,
which genus seems to differ principally from Macrosiphus, Pass. in having the cornicles shorter than the
eauda. This same chrvsanthenmm-aphid has been described by Mr. Theobald as Macrosiphontella hed-
fordi, "Cheob, {(Bull. End, Rescarch, vol: IV, 1414, p 318),a name later on corrected by this author to
Wacr. chrysantliemi, Del. Cuercio (Bull, Enf. Res.; V1915, p. 1123 which again must fall as a synonym
tor Mace. sanborni, Gitl., the Iatter name being of an carher date (1go8). P, v.®, G|,

t [Literature on Macr, solfdugings, Fabr :—

a Kaltenbach, e Pllanzenlause, 1843, po 52,
b Kochy Die Pdansenlduse; 1857, p. 107
¢. v, d, Goot, Beilr, . Kenntniss der hollandischen Blatilinse, 1G5, P, g0, Bovidi Gil
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The latter is listed by Lefroyv in fud. fusect Life, p. 747, from safflower (Carthamus
tinctorins), but I have never collected it from anvwhere in India nor have T so far
<~ammg, scen any Indian specimens of the same
M. soncht is easily recognised by the tufts of hair on the abdominal segments
hesides other structural features. The colour and food-plant, however, being the
same, confusion between the two is quite hkely to oceu
[ have not heen able to compare M. solidayinis with the American insect Macro-

stphiom sonchella (Monell), but in correspondence with Mr. . van der Goot I have
i1

[avanese one, which he
fam. I have therefore

learnt that the Indian Seuchns Aphid is identical with
considers to be identical with the European Macr. solidaginis,

accepted the name as given by van der Goot.

Rhopalosiphum lactucae (Kalt.).
Svi.—. phus lactucae (Kaltenbach)

Rhopal. ribis (Koch), according to Buckton

Literatuye =
(1) Kaltes yach, W i. Pflazenlanse, 184
(2) Buckton, Mewn. Brif. A I, pp. G, 10

1 cEenn: Eatom., TII, p. 378,
(4) Sanderson, Cenad. Eul,, RXXIIT, p. 70 (1001).
(5) Theobald, fouru. Econ. Biol., 111, 3, p. 105 (1012)
(61 Schouteden, A phids de Bealg., p. 236 (1006).

Food-plants.—In Europe and America this insect has been recorded on the fol-

lowing plants:—
(x) Senchus oleraceus.

) S. asper.

3) 5. arvensis.

Y Ciclioritm endiva,

5) GA0ES HORUE ) Currants and Gooseberries.
(0) R. grossilaria |
(7) Lapsana vulgaris.
(S) Picris heivacoides.

In the neighbourhood of Lahore it has been observed rather sparingly only on
the three species of Senchus mentioned above; especially on S. asper growing in
shady places or along the edges of water courses in Gol-bagh and the Ravi forests.

The time of appearance is alwavs from May to June, clustering round young
flowerheads.

Distinguishing marks.—A rather large Aphid, from yellowish-green to green in
colour ; long greenish antennae, legs and cauda ; cornicles very much swollen in their
distal halves ; alate®emales with a black irregular blotch and smaller spots on the
back : the apterous females are provided with a few sensoria on article IIT of the
antennae; it appears in May on Sonchus spp.

The species can easily be identified from the above diagnosis, and as fairly accu-
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rate descriptions are available in the literature cited above no further characterisation
is given here. My figures sufficiently indicate the morphological characters.
Svstematic.—The genus Rhopalosi pluom, Koch, has several characters in common
with Macrosi pluem, but is distinguished at once by the clavate cornicles. According
to the latest definition Rhopalosipliem ought to have a few secondary sensoria on
the 3rd antennal article of the apterous viviparous female.  The cauda is said to be
about 1 —%4 the length of the cornicle. The Punjab species differs somewhat in
having a longer cauda. Moreover, in au otherwise excellent description with plates
by Theobald (Jour. Econ.
rous antennae of Ns

wology, 111, 5, 1912) ne sensoria are shown on the apte-
aeficae on Ribes sp., while their number on article IV of the
antennae of the alate female is from 17-20; in the Lahore specimens I have never
found*them to be more than from to-13. Measurements are not given hy Theobald
but the Lahore specimens agree fairly well with those of Buckton although the latter
mentions the apterous female antennae as smaller than the body but figures it longer,
which, as a matter of fact, it 1s.

In spite of these minor apparent differences I believe that the,Indian insect is
identical with the European and the American form.

So far it has not been observed to infest any plant of economic value, as it does
gooseberries in the West; nor is anvthing known of its further life-history after its
disappearance in June. Its appearance also in the beginning of May is equally
sudden, and it has been met with at no other time of the vear. Of course there is
no record of its existence in India before this.

Myzus persicae (Sulz.)

Svir.—Rhopalosiplhum dianthi (Schr.)

Svnonvms and Liferature. —There is plenty of literature current both in Europe
and America concerning this notorious and cosmopolitan plant-louse. It has either
heen described as Rhopalosiphum dianthi or as Myzus persicae, although these are by
no means its only svnonyms. Some of them, along with an accurate colour descrip-
tion, will be found in Buckton's Monog. Brit. Aphides, 11, p. 15. But perhaps the
latest with an excellent account of its morphology and life-history, as well as some of
the more important literature, will be found in two papers, one by Prof. Gillette
in the four. Econ. Ent., vol. I, p. 359, 1908, and another in the same volume on
page 83 by Taylor. The latter author has discussed and conducted some remedial
measures also. A very useful summary of their work is given conjointly with fine
illustrations in Bulletin Nos. 133 and 134, Colorado Exp. Station, 1908,

Indian references.—Indian notices of this Aphid may be seen in Ind. Mus. Notes,
vol, IV, no. 1, p. 23, 1896, where the description is copied from Buckton, and veol. IV,
no. 4, p. 197, 1899, which contains a list of European host-plants as given by Walker.
Am indifferent plate accompanies the former reference, which 18 evidently a poor
reproduction of Buckton’s. The same has been figured by Lefroy in Tnd. Ins. Life,
P- 744, 1999.

It has been reported from Calcutta on rape and brinjal (Solanim melongena).
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" The actual specimens in the Indian Museum labelled as Rhop. dianthi, upon Brinjal,
that T had occasion to examine, proved mostly to be .1phis malvae, Koch ; so the
latter reference in the fnd. Mus. Noles is probably an error.

The Aphid may be found almost at any time wherever there is any kind of
Birassica crop growing and then mostly in company with Siphocorvie indo-brassicae,
n, sp.  But its hosts are numerous and I have given below a list of plants on which
it has been actually collected.

The life-history appears to be much the same as in America, but details have
not been properly followed out yet.

This species is extremely abundant after August antSssptember. Numerous
plants serve as hosts as will be seen from the list. During October and November
Brasstea crops are their special favourites and they [eed on these usually in company
with Siphocoryne indo-brassicac.  About the last week of November, from various
herbaceous plants, large autumn migrants and alate males begin returning to voung
peaches and settle on the under side of the leaves, Throughout December this con-
tinues. The colonies from whence they come themselves retain their parthenogenetic
reproduction as usual, and there is hardly anv perceptible diminution in numbers hy
their migration.

The “* return migrants’ are much larger and give birth to young which develop
ito deep pink.

Uwi parous females—FEgg-laying does not start before January, unlike what obtains
i1 the west, where it is reported to commence as early as the first week of November.

Winter is in no way detrimental to their life and viviparous females remain
fairly active after sunrise even on the coldest days. They pass into spring in this
manner ; when food is more abundant the colonies multiply quickly.

As is the case with many other plant-lice in Lahore, this species also disappears
about the beginning of May, and the earliest date for collecting it again is the last
week of August as apterous viviparous females on cruciferous plants.

It may be that some eggs hatch at this time, but then they do not hatch upon
the peach.

The ordinary predaceous and parasitic insects feed upon them.

Svsfematic.—According to the investigations of Gillette and Cholodkovsky, the
correct name for this species is Myzus persicac (Sulzer). It has been frequently
referred to as Rlwopalosipluom dianthi (Koch) in the literature on these insects.

The explanation offered by Gillette for the mistake about the genus is that the
*spring migrants ' in this case possess cylindrical cornicles, while the ‘‘ autumn
migrants’' have them clearly clavate in their distal halves,

In Lahore so far we have not secured any specimens with straight cornicles, they
are always more or less swollen.

Recently the ﬁaecies has heen separated into a new genus (Myzoides) by v
der Goot, 1913, along with two more similar Aphids. As this name has not been
generally accepted yet I have retained the old one of Myzus persicae (Sulzer).

Food-planis —Myzus persicae (Sulz.) [= Rhopalosiphum dianthi {Schrank)| has
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been notorious for its extremely polyphagous habit. Its distribution also is more
or less cosmopolitan and one often finds lists of food-plants on which it is usually seen
feeding published separately for cach ecountry, I give below a list of hosts from
which the insect has been collected by myself in Lahore and the neighbourhood.
The most favourable hosts and those upon which it may be observed feeding almost
any day throughout the winter, in company with Siphocorvae fndo-brassicae, are the
plants belonging to the Natural Order Cruciferae and more particularly to the various
species and sub-species of the Genus Brassica. Dut it can live and reproduce on
almost any green and succulent plant, The list includes several plants which this
insect has not been w#®orted to infest in other countries ; and, though a fairly large
one, does not ]\'!-..‘I.'l..'lll:[ to be at all exhaustive.

(1) Adthea rosea (Vern. Khatmi)

(2) Ageretiem convzoides. In March.

(3) Brassica juncea.. Rape and Mustard (1ern Sarson), November to March.

(4) Brassica olevacea. Cabbages and Cauliflowers (17ern, bhand-, gand- and

phulgobhi)

(5) B. campestris.

(b) B. rapa. Turnip

(7) Erruce saifva
) Raphanus safiva
Q) Stsvabrizmn fio
(z0) Capselle hursa pastoris
(x1) Coronopus dyvdimus
Convolvilus major. Jannarv-Iebruary.
(13} Ihomen vuitala.

L. crispa. > Morning and Hvening Glory.
A MmExTTIT. 5
(14} Withanie somnifersom.
(15) Nicotiana tobaccum.
(16) Datura stramoninm. (The pupae here are often pink coloured).
(17) Linaria, several species, Toad-flax. February-March.
(15) Anforhinum sp.  Snapdragon.
(10} Euphorbia helioscopiae.
(20) Mazus sp. River side in April.
(21) Malva sylvestris.
(22) Prunus persicac. (Often pinkish in colour, in company with Aphis pruni,
after March).
3) Dianthus carvaphvilus.
24) Pyrus communis.
5) Dalbergia sissu. *
(203 Solanum tiuberosim .
27) 5. fycopersicum.
(28) Stellaria medie. 1n February.
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(29) Rumex dentata

(30) Chenopodim sp

(31) Tropocolum sp.  Nasturtinm
(32} iola tricolor

33) Gallivwm sp.

{(34) Cinanaria.

35) Echineps echinata.

Phorodon cannabis, Pass
(Bhang Aphid.  Vern, Bhang Tela)
MORPHOLOGICAL, DESCRIPTION

Apterous viviparons female —Body rather long elliptic, tapering towards ends;
more than twice as long as broad, provided with distinet knobbed hairs mostly
directed backwards.

Prevailing “colour deep green : sometimes very light coloured individuals are met
with, especially in March and .I'L]f"i'il. Three broad longitudinal stripes run down the
back from the head to the apex of the abdomen. The lateral st ripes have dark spots
to indicate the abdominal segments, well seen in fixed specimens. ‘The thoracic
segments are marked off by green transverse grooves

Head green ; front very narrow with a few capitate hairs ; frontal tubercles large.
and each produced into a well-marked tooth directed forwards and mnwards, carrying
a few hairs. '

Antennae above the tubercles green proximally, while the distal half is black :
the whole surface furnished with seattered and similarly knobbed hairs.

The first joint is drawn forward into a tooth on the inner side. with hairs on its
end.

Antennae slightly shorter than the body.

Length proportions of the joints from the third segment onward as follows :—

I11. IV. AT V.
20 X S+ 21
Lengths .. 733 23 "3 08 442 1.

Prothorax green like the rest of the thoracic segments, the lateral depressions
being well marked as usual. The sides are well rounded : there is just the appear-
ance of a short tubercle near the posterior edge.

The skin on the abdomen is markedofi into very ir regular areas whose boundaries
rise clearly above the general surface. It gives a strange corrugated but a distinctive
appearance to the species under the microscope.

Cornicles long, thin, cvlindrical, necasionally slightly clavate ; green throughout
in vourg and smallr indiv iduals, but simoky on the distal quarter in the adult ans
old specimens. They lie in a sickle-like curved manner (see figure), at first directed
backwards and towards the middle line, then slightly diverging. They project beyvond
the cauda and often are full of oil globules, forming a row within the cornicle.,
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Cauda green, long conical, with sharp tubercles and a few strong hairs.

Legs green with knobbed hairs; only the tarsi are black with short first
segment. _

The rostrum just reaches up to about the middle of the second and third coxae.
Colour greenish with a smoky tip.

Measurements of large specimens on an average are:

Body .. i als ALY ey L7 3 g 1131
Antennae s o [°5 mil.
Cornicle Ay o .. b to 75 mm,
Cauda

0 TOO T

Abate viviparous female.—bBody long oval; prevailing colour green or slightly
vellowish-green ; devoid of hairs.

Head black, triangular, with a narrow front carryving the median ocellus in the
centre,

Frontal tubercles distinet, strongly porrected (as in the apterous female) into a
pointed tooth without capitate hairs.

Antennae black, about equal to the body length

i long spur to the sixth jomt,
tlurd jomnt strongly tuberculate.

sensonia, IO-1g on III; 5-7 on IV. The primary sensoria on ¥V and VI have a
strong *‘ hair-rim."’
Length proportions .
LLE: BN V. VI.
2 I [5 O+ 2q
I.L'H_'E;'I!l:u., e 21 25 FIO =44 i,

The prothorax is sharp-edged and broad posteriorly and has a black band near the
front margin, two black dorsal dots on the sides and a green transverse stripe behind.

Mesothorax large, yellowish, with four shining black muscle-lobes on the top;
on the sides a large stigimal spot, black in colour,

The metathorax is narrow and has two lateral spots and a crescentic band near
the posterior edge.

Abdomen ovate with a wavy margin ; the colour is green ; darker green central
and two lateral stripes are indistinctly apparent.

The pattern of black dots and stripes, as shown in the figure, is made up of:

(i) Three large black spots on the carina

(ii) Four (plus an indistinet fifth) broad black stripes on the posterior hall of
the abdomen. The one just in front of the cornicles is crescentic.

(1ii} A double row of fairly large spots on the lateral grooves, of which the first
three segments have both the spots confluent witheach other, making
the spot appear a very broad one. The fourth segment has them
separated, one spot just in front of the cornicles and almost in line with
the three larger carinal ones, the other touching the second broad ab-
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dominal band.  On the fifth the inner spot just meets the third band, while
the outer one just lies behind the cornicles. The segment bhehind has
only two lateral spots.

Wings large and broad; slightly smoky in appearance ; slightly dusky flattenings
at apices. Veins very dark; cubitus with a double fork and obsolete at base. Stigma
dark brown at the tflattening with vellow insertions ¢ the stigma has a gentle curve as
shown in the camera lucida drawing.

Cornicles black, long and evlindrical, with a distinet rim reaching to the tip of
the extended cauda,

Cauda long, with one or two indentations : dusky green

Anal plate semicircular, Genital plate brownish and made up of two darkish
halves. :

Ventral surface semmented and of a light greenish or yvellow colour,

[egs like the apterous female, slightly more dusky, without knobbed hairs.

The rostrum just reaches the second coxae hevond the black sternal muscle-bosses.

The lateral tubercles are absent

Measurcments -
Body .. i (i v Itho o5 mm
Antennae ; e v T'60 nim.
1|I.1i|-[||._‘,\_'_ expanse = . i _-?,,'.“-'h:.
Wing .. 5 s di o 2O TR M
Cornicle g o e 045 TN,
Cauda o g e THDE

Life-history.—The species makes its appearance in October on old sickly-looking
plants of Cannabis. The specimens from which the description has heen prepared
were collected in November near the bridge on the Ravi adjoining reserved forests.
They multiply freely till some time in December when sexuales are produced. Only
on one occasion, below a mango groove along the opposite bank of the Chhota Ravi,
a few young oviparous females were secured. They resembled the apterous vivipa-
rous female, except that the colour was pink and the hind tibiae stout and swollen
on account of the presence of many small circular sensoria.

No males were captured; probably they are alate and form a little earlier.
Neither was it possible to collect the eggs.

In the absence of any definite data, which further observations might furnish, it
can ouly be surmised that alate males and some migratory females fly off to some
other host where after the oviparous females have developed, the eggs are deposited
to tide over the winter.

Such an alternate host is probably one or more compositous plants, besides Cun-
nalis itself, on whick the winter may be passed even in the parthenogenetic conditios,

In March and April the species is sparingly present on Cannabis indica, in the
angles between the ventral veins of the leaves. But it thickly infests the under sides
of the leaves of Cnicus arvensis, It may be collected on the latter throughout May,
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but in June this plant is eutively deserted and the Aphid either dies or migrates to
some unknown place.

In this connection it is interesting to note that T have collected the identical
species in Simla and the neighbouring hills in July and August.  The hosts there are
Cannabis indrca, Crices sp, (@ long-leaved and very spiny kind) and Artemesia sp

The life-cyele would, therefore, be completed somewhat as follows:

In March and April the eges laid in the previous winter (December) hateh into
stem-mothers, on some compositous weed and possibly also on Cannabis.  They give
birth to spring cenerations that stay in the plains up to about June,  Thev arein evi-
dence again during October and November.  The hot summer months are in all likeli-
hood passed in some cool shady places out of sight, or in the hills

Late spring individuals on Cannalbis ave smaller in size than the autumn ones.

An A phidivs and a Lysi phlshys extensively parasitise this Aphid changing it into
shining inflated skins with a circular hole on one side.  The parasites are most
abundant in April, issuing in large numbers from the bodies of wheat Aphids.

The insect is apparently of no economic importance, unlike the famous Hop-
louse, Phorodon kwmuli, of Europe and America.

Svstematic. —The Cannabis Aphid is a near relation to the famous Hop-louse of
Europe and America and is in some respects very similar to it, infesting a plant of the
same order. But Hops (Humaulus lupielus).-are never grown here nor has Phorodon
hemle , its pest, been so far observed in India.

The generic characters of Phorodon, Pass. {lit.==tooth carrier), as given by Pas-
serini, foc. cil. and quoted below, are quite apparent.

Antennae tuberculo frontali suffultae, articulo primo iuntus dente valido adaucto.
Erons inter antennas plana ; nectaria longissima, eylindrica vel leviter clavata ; caete-
rum ut Siphononphora (Macrosiphion)

The latest and emended characters given for this genus (van der Goot, Zur
Swvstematik der Aphiden, 1913) are chiefly as set down by Passerint’” with additions,
ete. as follows :—

Body almost hairless or with extremely short hairs, not scattered in groups or
knobbed.

Lateral tubercles absent.

Antennae not longer than body, in the apterous female distinetly shorter; first
segment with a strong tooth on the inner side. Frontal tubercles well developed, hav-
ing a similar tooth but more marked. ‘The absence of sensoria on the third antennal
article distinguishes it further from the genus Macrosiphum, which it resembles in
other respects. ;

The Indian species is rather peculiar in having capitate hairs scattered all over the
body in rows, mostly directed backwards. The antennae and thegcharacteristic teeth
afo carry a number of similar hairs. A slight clavation of the cormicles is also
observable in the large apterous female. The pattern on the skin, i.¢. the peculiar
corrugations described above, seems to be absent in all the species described so far.
Both the capitate hairs and the skin-pattern are absent in the alate female. The



1018, BASHAMBAR DAas: The Aphididae of Lahore. 175

presence of capitate hairs is rather a deviation from the cenerie characters, but they
are confined to the apterous forms only

Passerini has deseribed a species of Phorodon on Cannabiz, but the accounts of
these insects by older writers was confined chieflv to the superficial characters which
are often not very reliable.  Aseven these earlier accounts are not available in English,
[ have prepared the description of the insect as found in the Punjab,

It is likely that the Italian and the Indian msects are identical, so [ have adopted

Passerini’s name for-the present instead of proposing a new one

CLUB-CORNICLED APHIDNS:

A short notice of the history of the genera Rhopalosiplum (Koch) and Siphaco-
rvste (Pass.) might well precede the accounts to be given in the following pages of
some Indian Aphids that are related to them in a wayv, though differing in several
important respects,

The zenus i)

2ell

o pirlosi plien of Koch was first split up by Passerini into two groups.
One set of species had antennae placed directly on the head, and the other carried
them on frontal tubercles. Koch's name was retained for the latter, while Siphocoryne
(Pass.) was proposed for the forme: ."_,-'__-";-";--"--"--_ Ttalicae, 1863). " Rhopolos ' and
“*Coryne " both mean a *‘club '’ and refer to the swollen or clavate character of the
cornicles or ‘' siphunculi.’’

The indistinct presence or absence of frontal tubercles is often confused, and it
becomes a matter of individual opinion whether a particular species should be put in
one or the other genus,

Monell suggested an amalgamation of the two genera which was not accepted,
and Lichtenstein (1885) who followed Passerini defined the genus Siphocoryvie thus :—

(1) Antennae implanted directly on head, non-hairv, with seventh joint dis
tinctly longer than sixth.
{2} Nectaries long and clubbed.

Buckton (Brif. Aphid. 1887) held similar views and remarked that the genus
partook the characters of Aphis and Rhopalosiplhem. Oestlund (Aphid. Minnesola,
1887) further added that these characters were accompanied by the third antennal
article being very °* tuberculate’ and the species attacking unbelliferous plants.
This is not true for all species,

Van der Goot (Zur Systematik dev Aphiden, 1913) has furnished a definition on
morphological grounds and separates the two genera thus ;—

Frontal tubercles well defined ; a few sensoria on article 1IT alwayvs present, in
case even of the apterous female.  Rhopalosiphim.
Frontal tubercles indistinet or absent ; sensoria in ease of the apterous female

always al®ent. Cornicles clubbed in both. Siphocoryne. =

Evidently here no notice is taken of the relative lengths of the antennae, body
cornicles and cauda, ete.
It is of interest that Walker very early pointed out and erected a new genus
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Liosomaphis with Rhop. berberidis (Kalt.) as its type, and described it in the Zoolo-
gist, 1860, p. 1119. The distinctive characters were:

(1) Auntennae shorter than body,

(2} Seventh joint smaller than third

(3) Cornicles clavate on one side and about one guarter the body length.

The genus was never accorded any acceptance and Buckton brought back ¢ Lios.
berberidis ! under h’.-'.';ll,-"' '~ letin

Wilson has attempted to revive it in his ** Key to the gehera of Aphidinae”’
(Aun, Entom. Soc. dmerica, 1910), but apparently not with much success.

If we accept van der Goot's latest delinition we should place Lios. herberidis
under Siphocoryne, and after examining the insect I am of opinion that in spite of its
very small frontal tubercles its natural affinities are with Siphocoryne. We may
then for the present score off the genus |",."n---r.-.i.i.'.-'I,":J'.f.-"--

But Siphocorvie when thus defined forms quite a heterogeneous group including a
large number of species. These have been proposed to be broken up into more
natural subdivisions of generic importance Ly van der Goot and Theobald. The dis-
covery of some new forms in the Punjab has necessitated the addition of two more
eenera. The whole view of the present situation can be summed up by giving the

characters of the various genera proposed in tabular form.

APHIDINE GENERA WITH CLAVATE CORNICLES.
\PH i e C

1. Antennae of apterous lemale provided with secondary sensoria.  Riopalosiplnon. Koch,
1T. Antennae of apterous female without sensoria (Al
tA). (1) Capitate hairs over the body, comnicles clavate only on one side, frontal tubercles
1 R e g

SIS sonNE, TRl Nov.

{ii) Capitate hairs absent; cornicles clavate on both sides; frontal tubercles indistinet
or ahsent (H).
(B) (i) Cornicles smaller than or subequal to cauda.  Brevicorvie, gen. nov.
iij Cornicles longer thaw cauda; frontal tubercles absent or inconspicuous (L),
(G, 1) A large precaudal tuberele present on the dorsum.  Tuberculaplis, Theobald.
(it} Large precaudal tubercle absent (D).
(1)j. (i} Lateral tubercles on first and seventh abdominal sepment present. Siphowaphis,
van der Goot.
(i) Lateral tubercles an first and seventh segment wanting. Siphocoryne, Pass.

I am not quite sure whether we should differentiate genera by the presence or
absence of lateral tubercles on the first and seventh segments, as van der Goot has
done in creating a new genus Siphonaphis with S nyvmphae as type. In this paper,
therefore, the species has been retained in the old genus Siphocoryne.

It is also worth noting here that Schouteden had adopted the name Hyadaphis
of Kirkaldy in place of Siphocoryie, Pass. on the grounds of priority (Calal. des

Aphides de Belgique, 1906, p. 4u).  This name, in part, was takenghy some American
aflithorities, but its claim to priority has been discovered to he not very well founded ;
hence we again consider Siphocoryne, Pass, as the true and appropriate name.

The species met with in the Punjab have been dealt with separately in the fol-
lowing pages.
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Stephensonia, gen. nov.

Tvpe S, lahorensis, sp. nov.,  On Chrysanthenunmns.

Characlers.—Body ovalish ; green ; clothed with capitate hairs.

Head with broad front and no trace of frontal tubercles.

Antennae smaller than body ; spur of article VI smaller than ITI but larger than
the base; sensoriae present on all antennal articles of alate females.

Wings rather long and slender ; veins clonded with dusky pigment; membrane
also somewhat .l-unhh' : venation normal Aphidine.

Abdomen with rows of knobbed hairs, and hardly any lateral tubercles.

Cornicles long, about one-fifth the body length, clavate only on the inner side.

Cauda conieal, about two-thirds as long as cornicle.

Rostrum long, up to second coxae; very sharp pointed and readily withdrawn

at the slightest alarm ; third joint longer and much narrower than second.

Stephensonia lahorensis, sp. nov.

Host —Cultivated Chrysanthemums (C. sinense).
(¥ ern. Gul Daudi or Guldhudi).

MORPHOILOGICAL, ESCRIPTION,

A pterous viviparous female.—A small-sized species, hardly visible when only a
few are sitting in the indented margin of a leai ; rounded or broad oval in form;
widest just in front of the cornicles and gradually narrowing towards the head.

Colour shining green, without mealy powder, very much resembling the leaves of
the host.

Eves brilliant red, without distinct stemmata.

Head vellowish-green, as long as broad ; [ront large and convex, with bases of
antennae quite wide apart, without any trace of frontal tubercles; some capitate
hairs project anteriorly.

The absence of ccular tubercles is rather rare in Aphidinae.’

Antennae short, about half the body length, proximal half of the colour of the
head, the rest black ; the joints are distinetly marked.

Spur of article VI slightly shorter than that of IIT; IV, V and base of VI suh-
equal. The length of the basal part of VI is noticcable.

III. IV V. Vi
ILengths .. o108 0085 (PR a1t (TN S 00 T 500 110101,

Thoracic segments of body colour, without lateral tubercle on prothorax and
with a few capitate hairs.

Abdomen ovate, shining green ; short hairs on body segments, placed i trans-
verse rows and all kgobbed distally, more prominent on the anal end as shown in the
drawing. A

" [Beular tubercles, although small and little prominent, are distinctly present in the apterous form
toof PividiGIL

-
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“Pattern none, except yvellowish patches surrounding the cornicular base and two
faint stripes on the segments in front of the cauda

Cornicles long and slender, of the colour of the body, but nearer the tip black ;
only slightly swollen in their distal one-third and on one side towards the middle line
of the body : they reach to about the termination of the cauda. Scaly throughout.

Cauda broad conical, often reflected over the base; distal half beset with teeth,
dusky : base broader, edged with black but greenish transparent angl without teeth ;
one or two imdentations laterally placed © it is about three Inmlh?ﬁ the cornicles.

Anal plate rounded posteriorly, dark brown : it lies on a swollen penultimate
sesment.

Genital plate much larger aud concave anteriorly ; it seems to be made up of two
halves ; less dark in colour.

Legs short and stout, enabling the insect to run rapidly, which it does on the
slightest disturbance to the leal on which it rests  [Light green all over, including
coxae; tarst black.

Rostrim reaches halt way between second and third coxae: very narrow anndd

black in front: the ultimate serment is slichtlv loneer than the one bhefore it and

about half as broad : bhifid at the tip.

Measurements (aqverape) ~—

Body i - 1°12 < 0752 mnl
Antennac . = SRR o 1 £ [ b b 1
Cornicle & e o

Cauda i e v - DXH

Alate viviparous female.—They are never numerous, unless kept well protected
under artificial conditions in the laboratory.

Small and active; with wings folded in the usual aphid way, over which the
sinoky veins are deeply marked.

Colour shining, light or deep green, oval in outline.

The pattern consists of three very faint carinal spots, hardly visible in some ; two
post-cornicular stripes; a row of black spots running along the lateral grooves, double
on two or three segments just in front of the cornicles, as shown in the ligure.

Head black, triangular, convex in {ront, bearing prominent red eyves.

Antennac almost wholly black, the segments distinetly marked off from each
other. Spur of article VI smaller than II1; base of VI subequal with V and a little
smaller than IV -

I1I. IV. W VI.
Lengths.. o024 0125 0Ll O' L1040 T02 1.
(="303 Ni.)
The whole length is about vry4 mm.
Sensoria seattered over the whole surface of the articles as [®lows @ -

II1. 13-15;
IV. 7-8;
Mo 2-3:
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The prnihurax bears a transverse band on its anterior half, concolorous with the
head.

Mesothorax vellowish green with shining black muscle elevations as usual over the
dorsum, occupying about the half of its middle surface  Lateral hlack spots present.

Metathorax with a black stripe and another triangular elevation in front, nar-
rower than the mesothorax.

Wings long
as long as broad?

than usual, somewhat narrowed towards the tip ; about three times
Stigmal fattening dusky, the rest, including insertions, yellow-
ish. “All the veins are clouded with a blackish pigment ; membrane also somewhat
smoky. There is a prominent bend at the first forking of the cubitns.

Abnormalities are nunerous : sometimes the first and second furcal are very close
to each other, in others the stigmal is forked. One very strange freak is shown in
the camera drawing of two pairs of wings; all the veins are branching even in the
hind-wing.

Cornicles much like that of the apterous female, but more clearly merassate to-
wards their inner side and darker in colour. Thev narrow into a sort of neck just
below the flanged tip ; scaly

Cauda, anal and genital plate very similar in both forms.

The c';‘LpET;LEr liairs are more marked on the '|I”"~E_l"|'i|l'|' extremity on decount ol the
sinall size of the segments.

I.ateral tubereles not apparent.

Legs black at the coxne, distal femora and tarsi; tibiae hrown. A dark band
between hind coxae narrow in the middle.

Rostrum brown-black, tipped and sharp-pointed ; it can be readily withdrawn
from the leaf ; it reaches up to the second coxae.

Measurements :—

Body + o .. 1'1hx 0’30 mm,
Antennae S5 R e M 1 1
Cornicle = o : QiZEiss,

Cauda e e ) i B

Wing . x- e 2O X OO
Wing expanse .. e o 4735 mm.

The pupae are also stout in build, with yellowish thorax and black wing-pads;
head blackish with a median white line ; abdomen green as usual.

Natural history.—This pretty species is one of the smallest to be found in Lahore
and has a curious habit of sitting in notches on the margins of leaves. It also crowds
among very voung and tender leaves and only when abundant attacks the lower veins
and flower stalks. In the latter situation it is frequently to be uoticed feeding in
company with two other aphid pests of Chrysanthemums, i.e., Aphts malvoides,
sp. nov., and .'lhrwﬁse;’;fum; sanborni (Gill.), about late December in the Gol Bag or
cardens outside Bhati1 Gate.

Its small size and entirely cryptic colour, which quite matches with that of the
leaves of its host, necessitated a careful examination to make sure of its presence.

- —
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The apterous viviparous females begin to come out about the middle of Septem-
ber when the rains are quite over and the voung plants are ** repotted *’ and
““dressed up "' with supporting sticks and kept in the sun.  Soon after this the alate
generation 1s produced, which migrate, flying off in the afternoon, to disperse the
species.

iecember alate

Throughout the following months of October, November and
od of Chrysan-
fle plants generally

and apterous females are born promiscuously. The flowering pe
themums is over and a few [resh shoots sprout before January.,
about this time are either pulled out and kept in a heap or allowed to stand in the
pots for the sake of shoots, which are ultimately removed by cutting them off from
the parent plant. The Aphids also leave the old leaves with diminished nutriment
for these growing shoots. They continue reproducing up to March, and in shady
moist places or if kept protected in the laboratory even up to April.

They entirely disappear later, many of them being devoured by predaceous
insects. How they tide over the hot summer months from April to September has
not been yet found out, but the matter is under investigation.

D0 far no other alternate host has been discovered, and it is probable that the
whole life-cycle is passed on Chrysanthemums. Tt is quite possible that at some
period during winter the true sexes are produced which deposit the usual kind of
eggs, but no definite information exists so far.

fusect enemies.—Three species of small ladybird beetles of the genus Sevmnus
keep an efficient control over its undue multiplication, and equally serviceable in
this connection are the small ** Psendo Syrphids,'’ whose blind larvae are seldom
absent where the Aphid is to be [ound. ;

The only internal parasite bred from this Aphid is the small Chaleid, A phelinus
sp., which turns it jet-black.

Systematic.—The insect is evidently new to Science and possesses such distinetive
characters of its own that it is very difficult to connect it, even remotely, with any
of the existing Aphidine genera.  Maculation of the wing veins is seldom met with in
this tribe and capitate hairs are only present in some species of Myzus and Phorodon,
but entirely absent in what may be called *“ St phocoryue-like genera.'"  Slight clavation
of the cornicles is known to occur occasionally in M yzus, but the total absence of well-
defined frontal tubercles at once separates this Chrysanthemum Aphid from Myzus.

In the structure and relative length of the antennae, along with the form of the
cornicles, this Aphid has a considerable resemblance to Rhopalosiphun berberidis
(Kalt). For the latter Walker once proposed a new genus Liosomaphis (1868) and
Wilson (1g10) has recently attempted to revive it. But the Berberis Aphid is now
rightly considered to be a good Siphacoryne because it lacks secondary sensoria on
the antennae of the apterous female. &

« It was at first very tentatively suggested by me to group these two insects
together, but after examination of specimens from Europe there is little doubt that
they are widely separated from each other.

In view of the combination of many unusual characters possessed by this Lahore
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Aphid I cousider it necessary to establish a new genus for it.  The systematic position
it would oceupy would be somewhat intermediate hetween Miyzus and the old Tenus
I]Khopalosi phum on one side and Siphocorvue, Pass. on the other.

It is a great pleasure to me to dedicate this interesting insect of Lahore to Pro-
enson, 1.Se,, LM.S., as a token of the highest esteem in whieh he is

fessor |. Step
held by his pupNs and colleagues. A distinguished biologist himself, it is he to whom
we owe practicalyg all we have of Biologvy in the Punjab. and but for his active
encouragement thrdMghout and allowing me every possible facility in its study, this
little work on Aphids could hardly have been undertaken, far less carried out to any
completion,

The specific name, it is expected, would help to permanently associate his nane

with the city where he has carried out his many researches

Brevicoryne, gen. nov

Body elongated oval, stout, flattish; strongly mealy; two posterior segments
arching over cauda,

Antennae much smaller than body, particularly of the apterous viviparous female ;
the spur is smaller than III.

Lateral tubercles usually wanting except in Brev. brassicae, Linn. | where they are
small, but distinct.

Cornicles very small in size; clavate on the distal half, narrowed into a neck
below the vasiforn tip ; in apterous females they are more or less evlindrieal, much
thinner near the apex.

Cauda prominent, larger than the cornicles and long conical in form

Other characters much as in Siphocoryne.

Three species are included under this genus:—

(1) Brevicorvue coriandri, sp. nov.
(2) Br. chenopodii (Schrank).
(3) Br. (= Aphis) brassicae (Linn.).

They together constitute a fairly homogencous group or subgroup : otherwise all
three would form very aberrant species of Siphocoryne.

* L am in doubt, whether the morphological characters of Stephensonta lakorensis, Das, really neces-
sitate the erecting of a new genus, separate from Siphocoryie (Pass.) v. d. (.

The clavateness of the cornicles in Stephensonia is small, indeed much smaller than in true Siplinco-
rvie species such as 5. berberidis, S. xvlostei and S, Hgustri.  But we find the same kind of slightly
swollen cornicles in Aphis padi, L. (=A. avenae, Fabr.), and this species hias now by nearlv all authors
been put under Siphocorvie !

The very short rﬂpiﬁtr hairs of 5S¢ lahorensis are o little more aberrant, since all true Siphacarvig
spectes are nearly naked ; however, this character alone is not suflicient to establish o new eenus.  {ther
separate characters, as mentioned by Mr. Das, such as the dark colour of the veins, are in my opinion
of no generic value. It therefore seems advisable to me to sink the genus Stepliensonia and place the

species Stephonsonia lakorensis, Das, back in the genus Siphocoryne (Pass.). v. d. G, I v. d. G
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Brevicoryne coriandri, sp. nov

Host,—0On Coriander (Cordandrum safiva) o Vern, Dhania
Distinenishine characters —A rather stout Aphid, clustering on the umbels of

ed greenish

Coriander flowers and voung fruits; body mottled or irregularly spo
Rusty red patehes around the bases of the short hrown cornieles, whiclfare swollen in
the alate female: cauda longer than cormieles ; numerous sensoria oyf the ard and 4th

articles of antennae; pupae generally with a reddish-brown mterg nicular hand

MORPHOTLOGICAL DESCRIPTION.
Apterons vivparous femal Body very mealy, thickset, resembling that of
Siphocorvie (= .1 phis) brassicae ; egg-round, appearing a little flattish on account of
the short stout legs.

Colour dirty greenish, the portion behind the cornicles and on the edges yellowish
or lighter greenish ; on the dorsum are conspicuous a number of irregularly scattered
dark green spots: mottling is also noticeable in fresh specimens after removal of
the white powder. Some (3-4) ol the spots are between the cornicles, others on
either side of the mid-dorsum, two or three are on the thoracic segiments also.

A large, more or less circular spot, rusty-red in colour, around the base of each
cornicle is never absent; a faint stripe on the penultimate segment and another
.smaller and darker line on the last seement,

Head brownish, broad, with black eves and without frontal tubercles.

Front rounded or convex.

Antennae light greenish, distal part consisting of the 5th and 6th joint black ;
small, about one half or less than the body length

Proportions from 3rd joint onward :—

I1I. [y, b T WL
13 7 O SRl
Actual leneths Ty "11 10 85 410 Nl

Prothoracic segment without lateral tubercles and generally with a single greenish
spot.

Meso- and metathorax with a blackish spot on the lateral edge above the inser-
tion of each leg.

Abdomen without lateral tubereles ; the last two segments arch over the cauda ;
the skin is marked out into clear polygonal areas.

Cornicles dark brown, similar or slightly deeper in colour than the patch around
their bases: short, more or less cylindrical, not distinctly clavate, but constricted
helow the distal rim, which is black. They are here smaller than the cauda.

Cauda conspicuously long, light greenish, conical, the apieal part above the waist
almost cvlindrical ; base broad, hvaline, edeed with black e

(zenital plate blacker and apparently larger than the anal plate, the latter rectan-
gular, the former somewhat crescentic or semicircular, concave anteriorly.

Ventral surface lighter in colour, with two or three blackish blotches about the
level of the lateral grooves, 3
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Legs comparatively short and stout; tarsi black, the rest light yellowish-green
or slichtly brownish, darker in individuals about to moult., Between the second
coxae d short but clear trausverse groove.

Rostruty arising from a dark face, greenish-brown, with the last joint dusky,

(e =econd coxace

reaches Ly
Wensiren

170 x ‘86 mm. (average).

ae : co PeTomin,
Cornicle : : ca O°I3—020 1M,
Cauda = s v P2 AMITE
Adate vivi pavous female.~—Body smaller ; colour similar to the apterous female;

dirty lighl green, deep anteriorly and light behind, with about six irregular dark

pots: also a rasty area in the mid-dorsum.

There is no pattern on the abdomen except the reddish-brown patches around

the cornicular bases, and three darkish spots on the carinae in front of the cornicles.

Head broad, piteh black, with similar antennae and eyves.

Antennae large, black, except for a very small basal part of the third article
which is lighter, narrower and devoid of sensoria. The rest of this joint and the
fourth are strongly tubercled and studded all round with sensoria. The spur and the
third joint about equal in length or the 3rd a little longer.

Sensoria very many on the third, upwards of thirty-five (35); the fourth has
about a-dozen (12): often one or two on the fifth and sixth in addition to the two
primary sensoria which have a distinet hair-rim

All the secondary sensoria on IIT and IV have a double contour.

| _-'.'-'[{-"JI-' II'-,"a-,-“--'Jr"u":'.-"-','|'.\' :
111. IV AT VI.
20 10 & 5417 (Ratio)
Actual lengths .. 033 0'Ih (T3 'O+ 0°20 11,

I'rothorax ereen, with a black broad band near the anterior edge.

Meso- and metathorax ol the usual form with black shining muscle bosses; a
black stigmal spot on the lateral sides helow the origin of the wings.

Wings large, with normal venation : stigmal flattening dark brown; veins light
Lrown, well marked ; insertions vellow. Cubitus faint near its base; its second fork
arising about midway hetween its origin and the margin of the wing ; tips of veins
Hattened slightly.

The absence of lateral tubercles on the sides is noticeable,

Cornicles dark coloured, rather small, of about the same size as the cauda; nar-
row below and gradually enlarging and becoming distinctly clavate or swollen, ending
in a vasiform tip. ®

Cauda broad at base and proximal half; then narrowing and remaining of the
same thickness up to the tip as shown in the illustration ; crenulations extend right
up to the base,

T e—
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The anal and genital plates as well as the ventral surface is similar to that of
the apterous female.

Rudimentary gonapophyses large, three in number,

Legs much darker, specially at the coxae, distal femora, tibiae and tArsi. There
15 a black band stretehing between the third coxae.

Mesosternal bosses Dlack, shining and [our-lobed

Fostmun reaches to the second coxae

tlaasterements

Bods : - v TEROSSEHZ TN,
\ntennae _ RC & Tk
Wing expans . 5'50—04 mm. ; wing 2:g5 < 1'1g mm.
Cornicly 7 . 0I5 unn.
: :
Cauda : o A 2
Leate mude Remarkably similar to the alate female in its structural characters,

I ' iy g 5 v r 13l 4 1 3 ¥ It The
but 1t can be readily made out by its vellow colour and somewhat slender body, The
genitalia of course is the chief distinguishing characte

Head, antenmae, band on prothorax, mesothorax, legs, cornicles and genital
armature all black

I'he antennae in one of the larger specimens has the following proportions ;

[11. [y V VL
28 IT 8 HAz2
Lengths .. 035 010 010 0104035 min.

The spur and the 3rd jommt are equal; relatively to the body the antennae are
longer than those of the alate female.

The sensoria are exactly of the same form and number on the 3rd and 4th articles
as the alate females ; in this character they differ from the males of other plant-lice,
i1 which the males always possess many more sensoria. The additional sensoria
(probably for want of room, as these joints are already crowded) are placed about
{10 on the 5th, and about 3 on the 6th.

Wings smaller and narrower than those of the alate female; the membrane has
a little dusky hue; relatively to the body they are fairlv ample, but not voluminous.

Cornicles of the same type, only much smaller.

The cauda, raised upwards by the reduced anal plate becoming vertical, is very
small and appears about the same size as the conical penis in the centre of the usual
kind of genital armature.

The males vary a good deal in size; some are very small, others fairly large and
nearly equal to the alate females.

The measurements below are from a large specimen.

Jody s L .. I'50 %055 mim.
Atnitennae T Lo .. 125 mm

Wing expanse .. 55 mm. ; wing 2°5 % I'10 mm,
Cornicle = o .. 0°I0 mm.

Cauda P = s OIS
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The males appear on Coriander in January, and quit the plants along with
other migrant females soon afterwaris ;

they probably have some alterndte host which
so far 1s

mknown. It 15 also possible that they go

to other Coriander plants,
although n{ oviparous females have heen collected at any time during the year,
During Mardg and April Coriander plants are again badly attacked. It remains to
be determine®whether these hateh from egos laid on the plants or migrate from
another host e stummer history after April to October i= also ohscure.

Hosts,——"The ¢

were captured on Foentenlum (Feunel) and Careem caplicwn, but they do not infest

jef host is Cordandrion safiva ; oceasionally a few stray spechimens

these plants. Coriander is often so much weakened that in bad attacks whole heds

are killed. At the same time also a fungus (Urophivelis coriandri) 18 seen on these
plants, which causes smaller or larger blister-like swellings and a good deal of hyper
trophy of the stems, leaves and fruits.

The aphids may be the cause of rendering the plants less strong and so less resist-
ing to the spores of the fungus, thus causing a double injury, one direct and the
other indirect

The larger Coccinellids and Syrphids act as natural checks, but they are par-
ticularly liable to the attacks of a species of the tungus Empusa.  Such specimens
become reddish before death. instead of vellowish-hrown as is the case when killed
by Enfomopthora

The Coriander Aphid of the Punjab is evidently a different inseel from a similar
one in the West (Siphocoryie joenienli, Pass ) known to infest several umbelliferous
plants. The Western insect was originally described by Passerini (G4 A phadi, 18060)
irom Italy, and Buckton published an account of the Furopean insect with a coloured
plate in Brit. A phidue. There is little doubt that the Punjab insect, though having
as its host a member of the same group of plants, is not identical with it

Siphocoryne conit, Davidson, on hemlock, seems to resemble it in certain respects,
but is differentiated at once by the lengths of the antennal articles and the relative
size of the cauda and cornicles. The former, as given in the fourn. Econ. Lntom.,
[1, p. 304, 1G0g, is much smaller than the latter in the ratio of 3 to 4.

There is no other Siphocorvie known to me that may be even remotely similar
to it, and taking it to be an undescribed species I have named it after its host.

Moreover, from the typical genus Siphocoryne it departs in certain important
structural features, especially in the forin, size and relative lengths of the cornicle and
cauda, as well as the general characters of the body, antennae and lateral tubercles.

In view of this it has been separated along with two other species into a small
group comprising the new genus Brevicoryne. Diagnostic characters are given above
and also in the table of genera under ©* Club-Cornicled Aphids.”’

® Brevicoryne chenopodii (Schrank).

Host.——Species of Chenopodinm, specially Ch. alba.
Distinguishing marks.—The insect is often conspicuous by the pod-like galls—
rather pseudogalls—into which it changes the leaves of the herbaceous weed men-
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tioned above. Either the leaf is conduplicated by umiting its edges, or a part of
its surface near one side is folded over the rest of the leaf and kept in that position,

A kind of pouch is formed, open on one or both ends.  This grows bigggr and even
hypertrophies, and when exposed to the sun turns pinkish-red, like true ghlls.  Being
honev-dew,
ming Aphids.

anches: the one

swollen outwards it is quite roomy inside and contains bead-like drops
whitened by the copious powdery meal.  Frequently it is quite full of t

The illustration shows the galls of almost natural size on the
split open to show the mterior is one and a half times natural si

MORPHOLOGICAL DESCRIPTION.

Apierons wvrparows female.—Body thickly covered over with white powder,
stout, thick-built and short-legged ; elongated oval, often a little flat and drawn out
posteriorly into a conspicuous cauda

Colour greenish over the whole body, including cauda, which is lighter : distal
half of antennae, eves, coxae, tarst and the anal and genital plates black. Cornicles
and lezs and a pateh below the bases of the former brown

Head about as long as broad, convex anteriorly, the ceutre slightlv elevated :
antennal pits far apart, their mner edges a little projecting towards the front ; colou
oreenish-hrown.

Antennae short ; first three joints concolorous with the nead, the rest black

Articles 1II and VI (including spur) subequal ; IV and V also subequal

Lengths (average) from third joint onwards :—

[11. Iv. V. V1.
1220 0083 AR Eh O0obh 400 1hO mm

The thoracic segments are distinetly marked off from each other and their dorso-
lateral sides are somewhat raised above the general surface ; lateral depressions larse
The prothorax bears very ill-developed lateral tubercles.

Abdomen not much arched, generally similar to that of Siphocoryvne (=1 phis)
brassicae, 1,. and B. cortandri, sp. nov.; no pattern, except a circular patch helow the
bases of the cornicles.

Lateral tubercles hardly wisible, absent on the seventh abdominal sezment
and a very small one if at all on the segment in front of the cornicles

Cornicles brownish, small, almost cvlindrical or only slightly incrassate about the
middle, narrowing towards the Hanged tip ; the size is from one half to two-thirds that
of the cauda.

There 15 no intercornicular band.

Cauda prominently long, light green, hairy as usual ; it is almost eylindrical with
a rounded tip; a constriction or narrowing above the broader base, then the breadth
15 uniform ; turned upwards; the base is dark edged.

Anal plate large, rectangular, with distinet black horders.

Genital plate lighter in colour and slightly concave anteriorly.

Legs brownish and comparatively small ; tibia greenish-brown ; coxac dark.

Rostrum reaches a little beyond second coxae, brown in colour ; the last segment

s s S, R
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1s narrow and pointed, quite black, and longer than the preceding one in the ratio of
four to six

Measu

wenis - — Average.

Body e ; 1°50 % "0O5 mm.

\nfenunae e ., co 073 —0°00 mn.
runicle o e i e T W v b e

1 by L, Ol ey [ b

Alate vivipavorMyfemale. ~Prevailing colour of hody green, with preponderance of
black as usual : mealy.

Head black ; front broad, antennal pits wide apart with their inner edges project-
g anteriorly almost to the level of the median ocellus.

Eves with Lvge oceular tubercles © black.

Antennae almost throughout black, just the basal part lighter; much longer
proportionately than the apterous female  Articles II1 and VI, and IV and V ate
subequal ; scaly from jrd joint onward.

1Ll it g yrficimr e
-I'I--Sl.'_‘.,n.- I_-_-.|.-|."'.'|r,..”..__\

ill IV, V. VI,

1
22 () () S-LF
Lengths .. o036 0I5 tirs (08 - 020 1.

> secondary sensoria circular, ouly ten or eleven present on the 3rd joint, almost
egual in size and situated along one line on the ventral side.

The prothorax has a broad band concolorous with the head; no visible lateral
tubercle.

Mesothorax as usual with shining black dorsal and ventral bosses formed of
muscles below, divided into four pieces, oceupying about the middle hall of the dorsum
and three-fourths of the mesosternum respectively

The metathorax bears'a transverse band, not reaching’ the edges,.and in front
of 1t another semilunar black elevation.

Abdomen ovate, wholly green ; the black eves of the embryos can be seen through
the skin; three spots on carina, one short transverse bamd on the first and another on
the last abdominal segment.

No lateral tubercles on the sides or small Hat ones in front of the cornicles.

Cornicles brown, small, narrow at base, almost appearing to arise {rom pits;

. they gradually become swollen and end in a distinetly vasiforin tip and are about
one halt the size of the cauda,

Cauda long, greenish, broad at base and with rounded tip, much like that of the
apterous female.

Anal and genital plates also similar.

The rudimentagy gonapophyses are three in number in both this form and the
apterous female.

Legs much darker and longer.

Coxae black : in front of the hind coxae there are two black triangular spots, one
ou either side.

(R 2
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Rostrum up to about second coxae.
Wings long and rather slender, not very broad veins black an
marked. Stigma dark brownish; its basal parts and the insertions gre
Cubitus reaches up to the sub-costa. Stigmal vein with a gradual curv

distinetly
rish-vellow.
throughout.
Measurements ;
Body i e 1°50 % *0D0
Antennae : oy B Stk g

Wing expanse .. 31O, L Wing 2:20x 0770 mm,
Cornicle i T . DUIO THT
Cauda : =, 0 08

Natural Historv.—The insect seems to appear some time about the middle of
December, the earliest date in myv collection being 1gth December. At this time one
notices a few leaves, nearer the base than the top of the plants, either wholly or in
part changed into galls. As explained above, there is always an opening to them,
either at one or at both ewds., Through this opening the Aphids can creep out. It
is not usual to find alate females inside, but they are often found sitting more or less
isolated on the under sides of the leaves. [t was easy to find out the reason for this
from plants kept under observation i the laboratory.

Up to the pupa stage, i.c. up to the time when the active nymph has to cast its
final moult, it stays inside the gall, but as the space inside is very limited and the gall
is often erammed with young aphids, the pupa almost instinetively tinderstands that
it would be unable to expand its wings when it casts its skin and the crumpled new
wings are to be inflated with air, Creeping out of the gall it sits quietly on the shel-
tered side of the leal where it can, for some time, obtain tood as well, though it does
not appear to take much before ecydysis.  After moulting and [ully expanding its
wings the females stay on the plant for considerable periods before flying off to new
ones.

Very voung leaves are alwayvs attacked and il they have not had time to unfold
or grow the whole leaf is conduplicated and inflated ; otherwise only a part of the leaf
forms the pseudogall and the rest remains normal. In bad attacks almost all the
upper léaves of the branches and more particularly of those which terminate in the
inflorescence turn into small pods as is shown n the illustrations

If the food supply of the species is interfered with, by injuring the branch which
bears the galls, all the insects come out and travel to other parts of the plant.

Owing perhaps to the fact that Chenopodinm is more or less in leaf throughout
the year, it has not been possible yet to secure the males and the true females that
lay eggs. The most active reproduction takes place during March and April when
it may be found in almost any shady place, along water-courses, in the fruit orchards
and gardens on all sides of Lahore. But it seems to be [aia}' active also in the
summer months; along the banks of the river Jumna at Delhi it was flonrishing well
in the latter part of July (23rd July 1913).

Myrmecine ants regularly attend this Aphid to remove the honey-dew, which

o, ST S
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often collects in very large globules inside the galls: the mealy coat of the insect
protects it ;

Naltura

rom becoming soiled with-honev-dew

enemics —"The openings in the galls serve as passages for the exit and

entrance of Rarasites and predaceous inseets as well

A specieof | vst plefebies 18 extremely active in reducing its nunbers, and there is

always a larg®percentage of  mummified ' and inflated dead or dving plant-lice,
fastened to the Warface of the leaves by the parasitic grub inside.  Any number of

the Lvsipiriel be secured by placing pot plants or twigs under a bell jar; they

copulate freely in captivity and parasitise other aphids by entering through the holes
in the ealls,

small Coceinellids of the senus Sevanus act as useful ehecks, and the floceulent
larvae of the one spotted Scvimnus are always quite abundant.

Svsfematic.—It has been suggested to me by an American correspondent that

i 7

probably this Clenopodiiom Aphid is the same as A plis chenopodii, Schrank.! But both

schouteden (Caf. Beleian Aphids, 1906) and Buckton (le. TII, p. 37, pl. xlv)
consider the latter a synonym of 4. atriplicis, Linn., and the description of alriplicis
as given by Buckton (Monog. Brit. Aphids, 1887) certainly differs very much from
that of the Punjab insect. Provisionally, therefore, I have retained it as Schrank’s
species, Furthermore, it does not belong to the genus A phis but to my new genus
Brevicoryne.

It is also possible that a new genus of Del Guercio, Uraphis-Hayhurshtia (Pateh,
Host Index of World's Aphididae , 1913) of which the type is /. afriplicis, might turn
out to be the same as Brevicoryne.  In that case Del Guercio’s name should have pri-
ority, The Italian work is at present inaccessible to me in India.

Brevicoryne (Aphis) brassicae (Linn.)
(European Brassica plant-louse).

Literature ;

Buckton, Hrit. Aphids, 11, po 55 (1875): accurate colonr description and plate.

Bssig, Powt Coll. Four. Gadon, 11T, 30 pe 223 (1g11); illusteated detaited acconnt.

Herrick, four. Feon, Enlom, TV, pp: 21q-224 (1011} life-history and methods of control,

T Maes. Notes, TT, by [ I,

Lefroy, fad. fus, Life, p. 747 (1g10),

The Agricultural Department of India have also issued a coloured plate for popular purposes.
There are numerous other references to this well-known and cosmopolitan species

of plant-lice since Linné first gave it a name in Sysi. Nal.

The insect in T,ahore has been found rather sparingly on a few occasions either

Y [It 15 nearly certain that the specics deseribed above hy Mr. Das is fdentical with Aphis chéno-
podii, Schrk., of which species we have a fairly good deseription by Kaltenbach | Die Pflanzenlduse,
1843, p. 107).  Kaltenhgeh mentions as a synonvin Aplis airiplicss, L., and this name being older must
have priority. The Aphis atriplicis of Fabricius is only one of the numerons synouvis of A phis
riemicts, 1.

I have received specimen oi Brevicoryie (dphis) fatriplicis, L. from Mr, ]. ], Davis of Lajavette
(1L U. 8. A.), which entirely agree with the descriptions furnished by Me, Das. I v. . G..
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on cabbages or on turnips. [t is never so bad as reported from other countries, and
hardly deserves the name of * Mustard Aphis™ in India, where it is replaged alimost
te, Sp. NOV,

entirely by a much worse Aphid, deseribed helow as Siphocoryvue indobrassi
The difference between the ©* Furopean Drassica louse'" and ** Indian Brifsica louse
is that the latter is never so mealy, and has a pattern of hyaline non-ghuinose spots
instead of deep black ones; the cornicles in the latter again are myfh larger ; the

S ITT and IV and
1 the abdomen of

sensoria on the anteunae of the alate female are present on both joi
pever 2o numerous as in the former.  Moreover, the black hands
the Western insect are quite absent here For other differences see the descriptions
and figures

The svstematic position is of interest.  Traditionally from Linnaens downwards
all the writers have given it a prominent place among the species of the genus A phis,
Thiz genus, as at present defined and comprising species such as A, gossvpar, A
madvac, 1 nerii, ete., cannot, throngh anv streteh of definition, be made to include a
form like this species.  The shape, structure of antennae, cornicles and cauda, taken
in conjunction with the relative lenzths of the two latter, are widely different from
tvpical species of | plis (Mordwilke and van der Goot)

Van der Gool, to myv knowledge, was the first to remove the species [rom the
genus A pliis and transfer it to Siphocorvne, Pass., with which indeed 1t has a mueh
sreater affinity than with A plis (£ .‘\"-.'x-"';.'.H.':.*.-'.'-". der Aphiden, p 93, 1913). DBut.even
he had pointed out, at the time, that the species was somewhat aberrant Tn faet it
deviates considerably from the tvpes of that genus, in several essential characters
The eornieles, for instance, thoueh clavate, are smaller than the canda ; the reverse 1s
true for Sishocorvin The case is similar with some other featnres mentioned above.

In view of this I have tentatively suggested, in consultation with Mr. van der (oot
to place this old Linnean species under a separate genus, Brevicoryie, along with two
more similar plant-lice on Chenopodim and Coriander.

Siphocoryne indobrassicae, sp. nov.'
(Thr Inpiax MUSTARD APHID).
Vern.—sarson ka tela.
This aphid is more or less a serious pest of all the Brassica erops and particularly
of mustard and rape, on whicli in certain seasons, as in 1913, it becomes uncommonly
bad. Almost all the flowering shoots are thickly covered with plant-lice, and the

! "This specics, called by Mr. Das Siphocoryvue indobrassicae. is apparently identieal with 1 i
picudotrassicar, Davis, of which a very accurate description has been published by 3Mr. [. T. 1avis
(Camad. Fitosatopist, vol. 4b, 114, p. 23112 the descriptions of the apterous and alate female, as fur-
nished by Mr. Das, bave therefore Deen ondtted here.

The same specics is known to oceur in Javas in the 1.8, of America it is recorded from the States
of New YVork, Indiana and Texas.  An American specimen, received throngh the courtesy of Mre 1. |
Davis, mrrces with the de .-rrip‘.i:-li-. of Mr, Ding and mivself. O conrse the species fiztinethy belones to

]

the senus S pfocorine (Fass) v, Go P d, G,
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sickly plants present the appearance of being oiled over, on account of the profuse

honev-dewk that is excreted and which falls on the lower parts

MyziusNpersicae is frequently found along with it in varying proportions, but it
can easily by made out even with the naked eve.
It is als

rently has bed

quite distinet from the BEuropean . plus hrassicac (linn.}, but appa-
confused with it, and it is in all probability this species that has been
referred to as Neh in Lefrov's hooks ** Indian Tusect Lije ™’ and S Indian Insect
Pests" as well as Mythe list of vernacular names for common pests, A plate has also
been issued by the Imperial Entomological Department at Pusa, which is quite good
from an artistic, but of little value from u scientific, point of view.

It is quite likely that the A phis brassicae, Linn. as mentioned in Indian Museumt
Notes is also more often this Imdian Aphid than the Furopean insect. The latter
is also met with in India, and in this paper an account of it is given under Brevicorvie
brassieae (Linn.). It is not at all so abundant and common, and wlhen present it
chiefly attacks cabbages or turnips at least this is the case in the plains and hills in
the Punjab.

The distinguishing features of this Aphid are the following :

(1) A very slight meal on the body {abundant in . hrassicae, Linn.j_

(2} Two median rows of squarish spots and two more on the lateral sides.
These spots appear bright and shining in contrast with the dull greenish-
white of the body. At these spots meal is entirely absent, so that they
become easily wet with water

(3) Posterior abdominal seements banded.

{4) Black clavate cornicles which are longer than the cauda ; a very prominent
genital plate and many sensoria on the jrd and 4th antennal article
of the alate female.

{5) The oviparous females have {rom twelve to eighteen eggs.

.I_,-‘}.":'r"rwx' OUt piarois female.—This lorm appears in November and H{:L‘mnlief oll
turnips (Brassica rapa) and mustard (B. juiceq) and is quite similar to the apterous
viviparous female in form and colour.

Antennae black, except the basal part of the jrd joint.

Cornicles slightly smaller, not so clavate and narrowed at the tip.

Cauda broadly conical without the middle constriction.

Posterior legs characteristically swollen and smaller.

“I'he hind tibiae in the oviparous female are about (5/0) five-sixths of those in the
apterous viviparous female (45:56). Its proximal two-thirds is beset with numerous
small, rather irregular sensoria, often in groups of two or three; their rims are not
so well defined as of those of the antennal ones in the alate female.

The body, if tife egus have not been laid, is distended. The number of eggs is
quite unusual; from twelve to cighteen may be dissected out from a single indivi-
dual. This is even more than the number that are to be found in much larger Aphids

of the Lachnine tribe.
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Among Aphidinae the number of eggs normally does not exceed a few and very
Tarrick n

often it is only one.  The Furopean A phis brassicae, Linn. (according to
the four. Econ Entomology, vol, TV, P21, 1011 lays on an average aboyf four epes,
When freshly laid the colour of the eges is vellowish, mottled on the

greenish dots.  The micropylar side is narrower than the other and con

urface with
ricted into a
greenish cap,  As usual the eggs in a few davs turn jet black and remafh o till ready

for hatching some time v the spring

.

emerging a little earlier in the scason, about the bheginning of November.

The males are likely to be alate, but none have been sec They may he
Life-inistory.—This is by far the commonest Aphid in the plains during the winter
and spring months. It makes its appearance soon after the mustard plants have put

1

forth their stems and are a few inches high, about October.  Active reproduction
goes on in November and December on various eruciferous plants like the cabhage,
cauliffower, radish, turnip, ete., which are all winter crops in India.

Severe loss is inflicted on these at this time. Young mustard shoots form a
favourite vegetable (Savson ki sde) in the villages ; the attack in 1913 was so had
that very little of it was available in places where it used to he plentiful in former
vears, and there was a widespread complaint against this destructive pest.

On warm evenings the winged lemales in large numbers form a conspicuous part
of the aerial insect fauna of the season. They are not unlike swarms of may-flies
and irequently fall into the eves of those walking hriskly or riding a bievele. At
these times large numbers may be collected by hand without the aid of a net.

The sexes are produced in December; only oviparous females were secured,
laying eggs freely on turnip and mustard plants. Probably the alate (?) males are
produced earlier.

The eggs on cabbages seem to have little chance of hatching as there is a succes-
sion of two or three crops in the season. There are abundaut colonies of partheno-
genetic females, which reproduce actively after the eggs have been laid. 'They
continue to do so during January and February, when again there are large swarms
in early March which is the flowering time of mustard. The fields look like vast
sheets of beautiful vellow with a delicate tinge of green and the occasion is celebrated
as a fair (Basont), on which the people wear vellow turbans, Numerous Aphids are
particularly attracted towards this coloured head-dress, though some of them settle
on white clothes as well.

Sexual individuals have not been found to be produced , neither is it known with
certainty whether the winter eggs hatch at this time or not. If they do, the stem-
mothers must be mixing their generations with those of the viviparous females from
winter. When the mustard crop is changed for radish and cabbage they breed on the
latter up to early June, but in diminishing numbers and even become searce in May.
" The summer history is not definitely known ; probably they Are present on stray
plants in cold moist places.  They are abundant in the hills and from there migrate
to mustard plants again in September or October. Tt is also likely that later it may
be found that they pass the summer and rainy seasons in the egg stage.
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It appears that the species originated in some colder regions-in the hills. The
life-history} would be quite adapted to the conditions there. In antumn {about
November)§in such places the eges= are deposited and in this state the species tides

v over the sev " the cold winter. In spring these¢ hateh and the inseets reproduce
throughout ti nuier and rainy season till the sexes arise again.
In the pi 3, prabably on account of heredity, ese-forming females are seen

about the sameq

e, chicueh the species has to sulfer no inconvenience from the

winter.  Whether¥gs 4 provision against the summer, eges are laid a second tune 1s

still to be discovered
The speetes {alls a piev to numerous predaceons and parasitic insects that keep
it in check in norital yenrs

As the bodics of most of these Aphids touch each other when feeding, it makes

them particularly hable to the attack of the Fungus * Euntomophithora apliedae,”” which

destrovs them in large numbers.  Fungus-killed Aphids turn vellow and soon shrivel

to a hrownish =cale

Siphocoryne nymphaeae (Linn.)

5 ¥4 b i 1 o - 5
VRNV .".I.'.' A0S PN NP E |'\.-Z||"|
i i T 1

Hosis (in Iahore):

(1) Lema sp. {in Chhota Ravi).

(2) Melumbinm spectosin (Shalimar and Botanieal zardens).

Scirpus lacustris (Shahdara),

Numerous other aquatic plants have been reported as hosts of this very widely
distributed species.

Literature —Since Linnacus' time (1767) numerous writers on Aphids have
figured, described or listed this semiaquatic insect. The monographs of Koch (pp
20, 44) and of Buckton (VI, p. 12) give accurate illustrated accounts. Essig (Pom.
Coll. Jour. Enltowm., IV, 3, pp. 703707, 1g12) has lately [urnished a morphological
deseription with a [air summary of the previous literature. Patch (Maine Agric.
{: th. Stafion Bull. zoz2, (g12) figures the antennae. Davis (Emfom. News, p. 245,
1910) aud Cockerell (Science, p. 70., 1903) give useful accounts. The insect has been
listed in Lefrov's Indian Insect Life, P- 747

Distinguishing characlers. — A\ rather large insect of a dark olive-green or reddish-
hrown colour (on Scerpus), often shining ; sitting singly or in pairs on floating Lemia
fronds, or in Targe numbers on water-lily leaves, or in rows along the ventral surlace
of marshy Scirpues. A distinctive feature under the microscope is the clearly-marked
polygonal areas on the skin, formed by the pores of wax-seereting elands; also the
long, distally clavate cornicles; the spur is longer than IIT: about 17 sensoria on the
alate antennac

The size, antennal lengths, sensoria and measurements of the comicles and caudi
of the Indian "‘IJ{:L'i'-'?I'IL:I'l't'H very well with the deseription of the insect by 15, 0. Essig
from California.

Miss Pateh hias published a figure of the antennae and cornicle, with notes on the
size and antennal lengths, from Maine (Orono), which is different, The speeimens
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that we found of this species on the peaches as “ return migrants ' are almost

It is {'.n:aafh]rl therelore, that at the Lime JLHH Patch
1

exactly similar however
er fly off

collected her specimens, those generations were being developed which
to other hosts in company with the males,

The antennal proportions of such a return migrant collected m Dec Je as

follows :
111 LS X

1r'~.ll.|_‘l‘E]|1-. = AL SR 0y 1350455 mual.

The size 1% also larcer as seen from the body measurements given below @
By 105 1m

Antennae MO TTT
Wing expansy 7°5
T

Cormicle

Cauda
The number of sensoria, iustead 14, is from 17 to 24 on article T11
and 3 to g4 on IV '

The males that were collected on the peach at the same time are much smaller

As I am not aware if any description of thes 1nles has ever been published 1 Five a
detailed one bhelow The .-x_i:l oz emales were not e Tound 1 Decemmber::
probably thev form in January, but observations were not carried on into that
month

The afate male 15 anuch sualler and varc iwronortion 1k to the alate vivi

tes to the peach plant in December

parous female, along with which it migra
atid broader than the

Head piteh black, shining ; about twice as broad as long

prothorax, which has a conspicuous black band on its anterior margin and two spots
latero-dorsally behind

Antennae about as long as body, black: ;jrd article very stout, about half or
three-fourths of the 6th. with numerous sensoria

|'r_. -:"_.:."..llf hrofporfions

I11 IV ! VI

21 I} 2 425
- § = 3 iy M J.'."i":-'ll-lll "J'||.|'1

Lbenerths .. 035 ()5

The sensoria arc scattered all round ; their numbers are 25 on 111, 19 on IV and

g on V.
Thorax and wings similar to alate viviparous female, only smaller 1 size.
Abdomen , colour licht yellow at margins outside the lateral grooves, in the middle
dark green : strongly segmented so that the shining abdominal rings appear green-
Post-cornicular segments concolorous with the edges.

]'ill]ill'l]..
very faint lateral spots ald faint rusty areas

The pattern consists only of 3

behind the cornicles.
The end of the abdomen appears truncated ou account of the swollen penultimate

segment bearing the genital armature
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Cornicles clavate only on their distal halves which are dark brown; the narrow
proximal thirt is of the body colour ; the vasiform tip is black and reaches to the base
of the cauc

Cauda

lged with black, raised upwards: anal plate black and narrow.
al armature is of the nsual form, consisting of two black “claspers
bounded by h®&p-like ridges behind and laterally @ a light vellow penis projects coni-
cally from betwdn their posterior ends medially

On the ventrMygurface there 1s a row of depressions along the lateral grooves.
Legs, rostrum, ete. like the alate female

.hrf-.' Sierements ;

Body o .o T30 % 0750 mu.
Antennae 3 » ww  ITAQ ML,
Cornicle iy i A LR

Wing expanse .. X s

The specimens were collected from the ventral surface of peach leaves (Prumnus
persica) on voung plants near Chhota Ravi on 28th December, 1913, along with
migrant alate females depositing voung ones

Life-fustory.—"This species therefore appears to have the same life-history as most
other plant-lice, parthenogenetic reproduction continuing ruring the year ; in Decem-
ber alate migrants and males return to the peach and in all likelihood lay eggs there
which ought to hatch in the spring. After one or two generations on peaches the
alate females must again probably return to aquatic plants.

Enemies.—Besides the usual predaceous insects and spiders we have reared the
parasite Tviov {rom this species. The dead Aphid is raised upon a tent-like cocoon
formed by the larva inside : the imago emerges from one side of the cocoon and not
through a hole cut into the body of its victim, as do other Draconid and Chaleid
parasites.

Svstenmatic.-~The water-lilv Aphid possesses small frontal tubercles, well seen it
the apterous viviparous female, but not so distinet in the alate female.  The presence
or absence of these tubercles was taken as the chiel character for separating the club-
cornicled genera Rhopalosiphum and Siphocoryane,  As this very character here is a
contestable point, some writers place it under one genus and others under the other.
In most of the earlier works the species is described under Rhopalosiphum. But if we
accept van der Goot’s emended definition of Siphocoryne, in which he includes only
those species that lack sensoria on the antennal articles of the apterous viviparous
female, then this Aphid very rightly belongs to Siphocoryne. On other grounds also
the trend of opinion is to regard it as belonging to this genus, However, some
authorities, like Prof. Theobald, still hold to the old view of grouping it under Rio-
patosiphum. Van f¥er Goot has further thought it desirable to bring it under a new
genus altogether, on account of the presence of lateral tubercles on the abdominal
segments, which are absent in the type-species S. vyloster, S. foenicult, etc. He pro-
poses to call this new genns Siphonaphis. It is still a point to be settled whether we

-
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can attach generic importance to these tubercles. 1 have therefore, not finding
myself in entire agreement with him in this, retained it under S:phocorvue,

Siphocoryne avenae (Fabr).
(Buropean Grain louse)

Svnonyms.—A phis avenae (Fabr.); A, pade (Kalt.)

Literature and synonymy.—"This species is up to the present knewn in Burope as
A phis avenae, the original name given by Fabricius in Entomologia svstematica, vol. IV,
p. 214, 1704." American authors almost unanimously deseribe it under Siphocoryne
since Pergande’s excellent memoir on ** Aphids affecting grains and grasses of the
United States'' (U, 5. Department of Agric. Bull, No. 44). He gives a complete
account of its hife-history and a description of the various forms with a bibliography
and a synonymic list, References to it are to be met with in many Reports and
ulletins issued by Experiment Stations mostly under the name of “ Grain and
Apple Aphis."" by Thomas, Gillette and Tavlor, Patch, Wilson and others. An
accurate and detailed description, though differing in certain respects from the insect
as found i India, has been given by Ussig (Pomona Coll, Jouwrn. Ent., IV, p. 701,
112}, apparently under the wrong name A pliis maidis, which is altozether a different
species and is dealt with elsewhere in this work.

In India, in the plains, one is apt to find mostly the winged forins ouly and I have
so far never discovered the apterous individuals unless I have specially hunted for
them or reared them under glass vessels in the laboratory.

From late October onwards throughout winter one finds isolated winged Aphids
on the blades of young plants of wheat, barley or avena. There are seldom more
thau two er three individuals on one plant. They are either A plis maidis or Sipho-
corvie (. phis) avenwe.  The latter can be at once recognised from the former by its
large ample wings, deeply marked veins, very black antenna in which the spur of the
sixth joint is more than four times the length of the base, and brown cornicles with a
concolorous band between them. The apterous forms remain underground and are
seldom met with unless one digs them up.

The apterous female is to be found with her brood of a few young on the
white stalk of the cotyledon, between the permanent position of the wheat or avena-
seedling and the seed, as shown in the rough diagram. The colour is often dull green-
ish or darkish but never black as noted by Western writers, and one invariably
notices a russet intercornicular band, The largest specimens are very often wholly
russet brown, thick built, with arched backs and quite plump. .

When noticed for the first time by digging up a few rather weak-looking seed-
lings in the wheat and avena fields in November, thev were attended by the brown
and black ant (Meranophus hicolor). The antennae were invgriably five-jointed,

' [Since the name 1 phes padi, L, has older rights than that of A phis avenac, Fabr., the correct name
of the species meationed bere must be Siphocorvie padi, 1,., or better still Siphonaphis padi, I... a5 1 have
pointed out elsewhere (v. d. Goot, Buitr. & Kenntw, der holl, Blattlause, p. 241). P, v. d. G
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and the
which hatd
read an ac

ription Very similar to that given by Pergande for the ** stem-mothers,”’
out froM the eggs in early spring in the United States, but not having
unt of them then it was difficult to guess that the root-feeding apterous
form, so difffre=< it size and colour from the winged insects on the plants, could he
the same. S¥edling experiments in the laboratory were started to establish their
identity

Alate femal
were constantly ¢h?
The greenish young, with their reddish intercornicular band, changed in colour as they

were brought in from the fields and fed on voung seedlings which
red, the voung being carefully removed with a camel hair brush.
arew in size after each moult.  The russet colour gradually spread ultimately over the
whole hody

A second series ¢f experiments were at the same time continued with apterous
females and a few purae from the underground parts of the seedlings. The winged
females produced from thes: were similar to those found on the plants, and the apterous
females that develope’ 1 the tubes were in no way different to those usually met
with undereround

Concliusion.—The =i sion that I arvived at is that this form has developed
a habit of feeding on 12 paris of the seedlings below the surface. The winged forms
creep out and 5].}“._1;[ the sj.ecies to different plants and fields. In March and April
they may again he 'sectired on the rhizomes of the common Cynodon dactvlon, in
moist places '

Loss. —The species 195 foeil, in my opinion, the cause of very considerable loss
to wheat fields, althoug:! 1ts existence has been so far altogether unnoticed,

Natural chech—ThHe only check that nature has provided is a =mall blackish
Sevmnus (sordidus 2} that feeds on it in the larval and imago stages. DBelow around
it is singularly free front the attacks of internal parasites as well as from Svrphid
larvae '
Genus Toxoptera (Koch).

Toxoptera is an eaeily récognisable genus, on account of its possessing structural
features which combine g pecaliar wing venation with the rest of the characters belong-
ing to the subfamily _J._ph-iditieae. The cubitus in the fore-wing is only once forked,
while in other genera it 15 forked twice This is the normal condition in Toxoplera,
while in others only abnoimal individuals of this type are met with occasionally.

In other respects it vel¥ much resembles either a Mvzus or an A phis.

The species definitely recorded from India so far appears to be only one; the
cosmopolitan Tox. amwrantin (Fonsc.), which is known from Furope, America and Asia.
It has been reported from Bengal, Southern India and the tea-growing hill stations.
But the orange plant, its efief host in the neighbourhood of Lahore at least, seems to
be quite immune as  have never collected it here on the orange.

Tox. aurartic ic she =ame as the inscct named for the Indian Museum by Buck-
won as Cevlonia theaeicola, upon tea bushes (vide Ind. Mus. Notes, vol. I1, no. 1, p 40,
and Ind, Ins. Life, p. 748). It has been referred to again in Indian Museum Notes,
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vol. ITI, no. 1, p. 40, from tea gardens in India. T am not giving 4 detailll account

of this insect as it is not indigenous to Lahore.

of Lahore,

¢ ease from

Leaving out Tox. aurantir therefore, so far unnoticed in the aeinits
one collects usually three different species, recognisable with comp “atid
their colour and the host-plauts.

(1) Toxoptera graminum (Rond.)
[aght green in colour with similar black-tipped co il infests
graminous crops such as wheat, avena, ete.
(2) Toxoptera cyperi (v. d. Goot),
Dartk green in colour, more or less variegated, with black comicles ;
it attacks mainly Cvperys rolundus, ©* Motha ™ 6 ]iila "’ grass
(3) Toxopiera punjabipyri, sp. nov
Ihuij\' colour black. hat appears slate-erev on actyunt of whitish meal :
its host is pear and plum the voung leaves ol Which it conduplicates.

Separate accounts of these are viven below

Toxoptera graminum (Roud.).
This insect was first deseribed from Italy by Rendani, wha noticed it in huge
swarms during 1852, It has come into great prommence by hecoming a serious

wheat-pest in U 8. of America, where it is known as the <<(Green bug’ or the

s S el

“* Spring grain aphis.’’

Passerini has given the description of the Italian insect in A phidide [alicae,
p. 28, 1863. Numerous notices are contained in the Bulleting gnd Circulars of the )
U.S. Department of Agriculture and th
written mostly by Pergande, Washburn, Webster, Sanbom, Bynter and others

= }f_._ worts 18suedd |"I". VATl s experiment stations,

The most complete and very profusely illustrated works ith elaborate experi- _
ments on its parasitisation and consumption by natural enemjes, as well as the influ- <
ence of environmmental condition on the * Green bug "' and its parasites, is to he (o
in the Bullelin of the Kansas University, vol, IX | pt. 2, 1004 by S. J. Hunter and

P. A. Glenn; a very valuable publication indeed. Pulletin 38 (1goz) and Circulars 85 1

and g3 (107 and 1g0g) of the U. 8. Department of gl;.:1'iu*111lt11'~1;-1 Bureau of I'ntomology, |

are also useful. As the Indian insect is identical, no further description of it is given

here. : |
In the Punjab this Toxoplera has been most mrmnm';'ﬂ}r collected from wheat, |

avena, barley and on Cvperus rotundus and Cyperus wivcus., A number of individuals ' |

may be found feeding on Cynodon dactvion, the common Dhggly grass in April or early

May. ; l

[

F 1t is a little doubtful whether the statement of Mr. Das as to r;:’_;,) vits Wing a food-plant of Tox- s
dplera graminum is quite correct, since this Aphid has so far been Kyawn only to attack Gramineae.
Perthaps Mr. Das may have mistaken for E. praminem a Hght-greenisli § ot pi,, opssits o r Dipnrnesa,
fot uncommon in Java too and described by me as Toxeplerw srinuda, sp. nov. (v d. Goot. Zur
Kenntniss der Blattlitse fava's, p. 86). P.v. d. G.|,
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forv. —In its essential details the life-history of this so-called ¢ Green bug ™
aterially differ from those of other Aphids. It has been more or less

orked out in America, and its course in India appears to be very nearly

does not
thoroughly
the same. ‘Kae details, however, have not as vet been worked out in India, and [ am
e Agricultural Department of India have taken any notice of this pest.
vmention of its oceurrence in any of their Bulletins or Memoirs issued

uot aware if ¢
So far there is
Institute at Pusa.

In normal vears it is kept 10 check by the various predaceous

from the Researd
\ll-llllill.ll |II|'.I [ JI.'I\..:niul k

¥
- 4

insects and their larvae, and is also extensively parasitised by Lysephilebus sp.  The

Fangus Enfomophithora aplhidi was observed killing numbers of them in wheat fields
along the Ravi in March

Possible souree of danger.—As it has been shown by its past history in Europe and
America that its outbreak in anv vear micht become ext remely serions, it would he
warth while to look upon it as a possible dangerous insect. In the words of Prof.

sanborn of America, ' Whenever the natural conditions permit this aphis to flounish,
it can devastate all the wheat and oats that may be planted on its latitude of nfesta-
tion. -The financial losses are almost inconceivable "' (Bull. U. S, Dept. Agric., no, bo,
1606).

Toxoptera cyperi (vau der Goot).

st —'f..-'. herits vofindns.
Fern. ** Motha '’ or ** Dila."’
Distinguishing features.—Twice a vear, in Septemnber and November, and March

and April, this Aphid is often seen abundantly, on the lower surface of the common
Cyperus (** Motha " or ** Dila ™ grass) sitting in rows one behind the other.

In colour it is dark green, almost black with varicgated or mottled abdomen : jui
black, long antennae and cornicles, with a brownish mtercornicular band ; the deeply
marked veins of the wing and the cubitus which is forked only once are characteristic.

Almost all the species of the genus Toxoplera arve of a destructive nature. Cyperus
would often be found quite weakened and ultimately killed by the incessant drain
caused by individuals of this speeies.

Hunter, in his ‘ Studies of Parasitism,’’” has demonstrated that Toxoplera
graminum (Rond.), though much smaller in size than the common grain louse Macro-
sipliugn granarion, inflicts much severer injury on wheat than the larger Aphid.
Nineteen [ov. graminum adults would kill a healthy plant of wheat in about eleven
dayvs, while twenty Mac. granarion adults, after the same number of days, would
do a similar plant comparatively little harm (Hunter, Kansas Univ. Bull., vol. IX,
G, 2, I00G].

Injiery fo plant.—We have found here the case with Tox, cvperi to be more or
less similar. Two adult apterous viviparous females were placed on a healthy vigor-
ous Cvperus. The ]ﬂﬂllt‘-‘, and Aphids were protected under a lamp chimney in the
usual way, in November. It was observed that after twenty days the plants turned
vellow and died. Of the insects most of the young changed into pupae and later
developed into alate females.
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t. as ordi-

me usually

This perhaps is the only way of securing specimens of the winged ins
narily in the field very few of them are to be noticed on the plants, where
sees only apterous females and voung.

Time of appearance.~The Aphid is in evidence about March, andfeontinues to
be <o during April and even Mav, After this it either hides itsell or migfates to cooler
places. 1t has not been possible up to now to follow up s sunungfhistory and to
cihore.  Near the

base of the Siwaliks and the Himalayas in Saharanpur and Dehra Dun districts T have

determine the summer hosts. We meet it again in September in

collected it in July and August, Irom September onwards it continues breeding till
its disappearance in November. Sexual forms have not been collected, but in all
likelihood they are produced at this period, the species wintering in the eges which
hateh in March, No plant of any economic importance is its host at present

Distrifmfion. -It seems to have a wide distribution in India. I have collected i
from various localities throughout the Punjab, United Provinces, Bihar, Bengal and
most of Central India. Probably it is present in other provinees as well, and possibly
extends towards Tava and the countries around.

Nante. —The insect appears to be undescribed , at least no deseription is available
vet. We have been calling it after its host provisionally. Recently mention has
been made in a footnote by van der Goot (*° Zur Svsiemalik der .!J.h;'.'."u"-'r'-'." IO13)
of a Javanese species that he calls Tox. evperi, n. sp. It is very probable that the
Indian insect is identical with the one found in Java. Specimens have been asked
for in exchange.

The insect has, since writing the above, been found to be quite similar to
the Tava one.

Toxoptera punjabipyri, sp. nov.

Hosts, —Pvrus communis (Pear).

Pyrus sp. (Wild variety of Pear).

Distinguishing characters. —A medium-sized blackish Aphid, with a darker streak
on the abdomen ; young slate-coloured : cornicles and cauda black ; usually apterous
females ouly, having the spur smaller than article IIT. Cubitus in alate female
forked once; sensoria on both articles III and IV: the colonies remain inside the
pseudogalls formed by conduplicating voung Pyrus leaves.

DESCRIPTION.

A pterous viviparous female.—Bodyv ovalish, tapering towards both ends from the
cormicular region ; pruinose, owing to the white meal; the latero-dorsal parts of the
abdomen dark greyvish; a dark line runs lengthwise in the middle; last antennal
joints, head, cornicles, cauda, anal plate, coxae, distal femora, tarsi, all black; basal
antennae, proximal femora and tibiae whitish, or yellowish ; eyeg dark red.

Head much broader than long ; frontal tubercles distinet, small, on the same level
as the convexitv of the front.

Antennae a little smaller than body ; the size varies ;
the spur.

article I1I 1s longer than




gl
————
-
1g18. | : Basiasunar Das ;. The A phrididac of Ladere, LUt
ProXrlions of arficles -
I11. IV, \ VI.
27 7 124 b2z
[LRieths .. o5 28 O Lo+ 030 .

Thoracid segments in stout individuals ill-defined, lateral tubercles present on
prothorax. .

Abdomen |1.hjlfu11n ; rows of spots in lateral grooves, posterior two segments biati-
ded across; last oe with a darker stripe ; lateral tubercles on all the segments.’

Cornicles long, cvlindrical, imbricate, slightly broader at hase; they reach to the
base of the cauda and are directed backwards and inwards,

Cauda ensiformi, apical part dark, oval with a few hairs; basal part broad,
hivaline, black on edges, less than half the length of the cornicles.

Anal plate rectangular, when seen from below situated a hittle lower than the
genital plate and overlapped by it.  The latter appears as il made up of two rounded
halves.

Rudimentary gonapophyses three

Rostrum reaches almost to the second coxae.

Measurements on an average |

Bads : . o 1TO0 X 0TG5 tm,
Antennae S . v IUROTNT
Cornicle - o P B

Cauda » R o

Alate v parous female. —Colour dark grey or black; very little meal on hody.
Head black, without frontal tubercles. Eves dark red.  Antennae long.

Fi raf"?r;:'.f.'rii.’.\ .

[I1 IV. LTE ViI.
22 I3 12 6430
Lengths .. 030 (21 (20 (' TO - 0"50 mum.

P'rothorax with a black band anteriorly, in the middle of which on either side is
a lateral tubercle : near the posterior angles again another pair which is larger but not
so black.

Mesothorax usual shinmg black.

Wings broad ; veins and stigma brown ; posterior border of latter darker;
cubitus only forked once ; anterior limb of the fork longer.

Abdomen pyriform; the pattern consists only of large carinal spots on the
second, third and fourth segments; those on the first and fifth are smaller. Imme-
diately behind the cornicles a large rectangular blotch ; the seventh and eighth seg-
ments are black-banded ; transverse, almost linear spots in latero-dorsal groaves.

Lateral tubercl®s alternate with the carinal spots.

I [Very likely this statement is incorrect:  As far as I know all Texopfera species only show lateral
tubercles on the first und on the seventh abdominal segments, PLov. d. G,
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Cornicles eyvlindrical, imbricated for the most part.

Cauda small, constricted a little about the mmddle, ensiform.
Anal and genital plates distinct, the latter elliptic.

Legs normal, black, excepting basges of femora and tibiae,

Rostrum short, extending half way between first and second coxae,
Size of individuals variable ; autumn migrants are larger than thyf alate [emales
of the summer. .

Jeasterements on an averase

Body o «v 100 to 1775 x 005 1O 0'F5 M
Antetinge o TROMIM
Wing expanse . 385620 mm.
Cornicle . .. 020 mm
Cauda i DEE0T
Adate male - -The alate male 1s essentially quite similar to the alate lemale des-

cribed above; the colour alone is darker; the size smaller or larger; the pattern ex-
actly the same
Antennae longer with a veryv large number of sensoria,

Aufennal proportions :

II1 IV, V. VI
22 17 16 b 32
Lengths .. o036 »20 120 1040755 M

Sensoria scattered all round the articles, 32—40 on ITI, about zo on IV and about

15 on \.

Cauda raised upwards owing to the presence of the large genital armature; it is
slightly smaller than that of the alate female.

Anal plate narrow ; genitalia of usual form.

Measurements —

Body o i a0 ISR AO0T70 M.
Anteimae ol ] e 0% T,

Wing expanse .. s S N
Cornicle £ Y v 025

Cauda ’e . e N00 N

Uui parous female. —-Specimens reared on plums are dirty réddish-brown in colour ;
body oval, with short legs ; they move with an awkward gait. The antennae, cor-
nicles and cauda are all smaller than those of the apterous viviparous lemale.

The frontal tubercles on the head are hardly present.

Antennal joints indistinct ; spur much longer than article ITI.

Proportions ;- ®
1. IV. N 7 ¥
L3 9] 8} 5+20
Lengths.. o021 15 0°T4 008 0034 num,
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es very small, evlindrieal, hlack.
round, on which the usual constriction is faintly marked ; more than hall

Corn
Caud:
the length
Genital
Iegs shoxt : tarsi, ** ankles”’ and ' knees ' black,
Hind tibide stunted and swollen in the middle. both ends narrow : there is a

[ the cornicles
date much in advance of the anal
the rest brownish.,

comparatively small number of indistinet sensoria scattered over the central dark
portion ; the ratio of its length to the hind tibiac of an apterous viviparous female 1s
about = to 11, as shown in the diagram. The sensoria mostly have a single contour,
they number about ffty.

Rostrum reaches bevond second coxace.

Measurements
Body _ = .+ 1"20 % 070 Mmm.
Antennae [*05 1mm,
Cornicle IS T i &
Cauda ; = sl OO0

Eges shining black, lighter when first laid ; about -5 mm. or less in length. They
can just be made out as dark specks with the naked eye :

Life-historv.—The leafy ‘spurs’ of the pear begin to unfold after the second
week of February ; the Howers are out a little earlier. The foliage period runs mto
March. The eggs of this Aphid hatch about this time and begin to attack the young
developing leaves. As the leaves are expanding, the presence of one or more of the
‘ stem-mothers '’ so modifies the process that the two edges of the leal remain
adhering to each other, and do not separate even when it is quite mature Thus
an inflated kind of pod results inside of which the Aphids multiply quickly. Such
pseudogalls are generally open near the ends, and one often sees sometimes every leaf
on a yvoung branch affected in this manner,

Many generations of purely apterous [emales are produced, and it is very difficult
in the following months of March and April to secure the alate females. Iiven for dis-
persing the colonies it is the apterous ones that move out for considerable distances.

In May the last generation become winged, if they are not already destroyed by
ivery individual on getting wings flies

numerous predaccous and parasitic insects.
It has not been possible so far to trace

off and does not breed any more on the pear,
to what host the winged females migrate; by the middle of May the leaves of the
pear not yielding any nutrient sap the insects desert them altogether. Empty
pseudogalls contain only their exuviae and serve as hiding places for spiders and
Coccinellids.

The females (** spring migrants’') that have flown off are rather delicate msects,
smaller in size than the apterous viviparous females.

From May to Pecember their history is obscure. In early December, or even
before, alate females (** return migrants "’} accompanied by alate males return to
the pear or plum. The lower branches of the larger trees and the tops of open

nursery plants are chosen for alighting.
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The *“ return migrants '’ possess powerful wings and larger bodies thajithe spring
migrants. The number of sensoria on the antennae is also greater.

The progeny of these develop into oviparous females, while the me
they are ripe. After fertilisation, or if no males are available ¢ven with
two egps are laid by each egg-bearing female.  This takes place in the
December or in January. These are the cggs that hatch in February and March to

es wait till
ut it, one or
atter part of

start fresh colonies.

Although sometimes rather badly attacked the pear being a large tree with
plenty of foliage does not suffer much by the attacks of this Toveplera.  In some
cases, moreover, 1f the Aphids leave off a little carly the leaves straighten out again,
but generally they remdin more or less conduplicated till they fall

Toxoptera is a small genus, comprising about half a dozen known species from
different parts of the world.  None has been recorded so far as affecting pears and
plums in this way. [ believe the species to be new and have named it punjabipyr
after its chief host in the Punjab,

Genus Aphis (Linn.; Mordw.; van der Goot).
In the plains I have come across only about ten species helonging to this genus.

A —General colour vellow,

(1) Body deep rich yellow: eves. cornicles canda and aval plate conspicuous black.. 9=14
sensoria 1 a line ou article 111
Host LCidofroprs and 18 I i |
12} TLemon yvetlow i ntermineled. others guite oreen: eornicles aml cawda
Black - 4 or 3 to 7 or 8 sensoria on article T11.
Hosts mumerous, chietly Malvaceae, Cucorbitaceas, Solanacege or any other plants

Malvilornm group

(3) Light or almond vellow: stmill and dusky.  Sensoria g-12, scattered all roand:
wings with deeply-marked veins,
Host Sorghum or Pamtcnm sp. A.oswechars (Aehnt.)
B.— tseneral colour dark pink.
Host Sarafme and . Mawicosi, L, secchari (Zehnt, ). Pink varieby.

Ci— Ueneral colour creen.
t4) Bluish green to light greemsh,. Body elongated ; small, black curnicles surrounded by dark
areas al base. Sensoria 15-15 on article 111, 4-5 ou IV, Infests rolled-up leaves of
Graminous plants ke wheat, maize, sorghum, ete. . saddis (Fitch),
(51 Body darck or dull greenish i mayv be mottled, intermingled with vellow.  Hosts nimerous.
 Malvilorm gronp.
() Body of apterous female oval, uniform, livid green with concolorous cornicles and cauda ;
7-14 sensorik o article TH, o-4 on 1V,
Host Noasturiin sp. (a eruciferous weed near water-courses ). ol masturdis (Kalt) 2
Iy —General colour black
{7} Body doll black to dark grecnish ., post-corniculur segments striped ;- 15-15 sensoria on
article 111 forms pseudo-galls on leaves, ete, ®
Host Selaatim migran, Rumex and Cnicys, AL rimicrs, Tinn,
(51 Body in adualt apterous female with a large shining black spot on back: 5-6 sensoria on
article T11.
Host mostly Legutinous plants, } A medicagins, Koch.
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¢ for the “ Malviform Group " of Aphis spp. and short accounts of those
mentionedabove are given below separately. A list of the plants on which they have

been collecyed is immcorporated with the general hiost index at the end of the paper.

\- Aphis rumicis, L

Aphis vionrers is a cosmopolitan species and said to be a very general feeder in
the West. Numerous writers have mentioned it fromm o host of plants since 1 innaens
first described it in Svst, Naf. p. 733 Schouteden gives a list of ¢leven synonyms
(Cal. Aphids de Belgigue, p. 277, 1900, Buckton has furnished a very good colour
description with a plate (Brit. (I ph., vol. 11, pl. Ixiv).  Oestlund gives the antennal
structure and measuvements (A pad. Minn, p. 61, 158871 Gillette has figured the
cornicle and antennae of the alate female (Jowr, Feon. Entom. | vol, T, p. 4oz, 1910).
Patch illustrates the antennae of a variant spectmen with a few notes (Maine Agric.
f;"llf’:f. Station Bril. No. 202, 1412)

There is little difficulty in recognising this insect as it infests only a few plants
i the Indian plains, and on almost all of them the leaves are turned into pseudo-galls.

The most favourite host 1s Solusen e, onowhich it 1s shown in the accompany-

[}

ing plate; nthers are Cuicus arvensis, Riemex dentata, Chenopodinm (rarely), Pyrns
CONMIMUNTS.

The species is present almost throughout the vear, but is most abundant in the
winter months ; when it is scarce in the plains, during May aud June, 1t can be ciol-
lected from the sub-hilly districts

This plant-louse is very extensively parasitised by one of the Proctropidae; small
Sevmnus beetles also search them out from their shelters ; ants invariably attend them.,

Aphis medicaginis, Koch.
Literature :—-
Koch, Pilanzenlonse, p o4, fgs. 125, 120 {1857}
Gallete, Jeern, Econ. Enfont.. vol. I, pp, 157-178 (1gos)
Fssip, Pont. Coll, four. Exfon., val, ITL no, 3, po527, 1911 (gives description and bibhiography),

Hosts —Mostly Leguminous plants, rarely other plants

Dhistinguishing characters. —Colour of apterous female warm reddish-brown ; the
adults shine like glass heads among the droves of dull-coloured voung and immature
specimens ; the basal antennae and tibia¢ and proximal femora are white and con-
trast noticeably with the other black parts of these organs. The shining part on the
back of the adult wingless female is constituted by a huge irregular black blotch that
covers practically the whole of the ahdomen, excepting the anterior one or two seg-
ments. The alate female has intersegmental black stripes as shown in the figure ;
there are only five or six sensoria on the jrd article ; cornicles and cauda black.

The insect, though readily recognisable from the above description, has on several
oceasions been contused with A. rumicis, I. and A. cardui, 1. These two plant-
lice, as listed in Lefroy's Indian Insect Life, p. 747, from Leguminons plants, are in
all likelihood A. medicaginis. The ' Indigo Aphis'’ referred to in Indian Musewm
Notes, vol. VI, p. 45, is also evidently this insect.

ot R
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The size is very variable ; ill-fed specimens from Indigo or Cajunus mgf be half
the size of others fed on the juicy creepers of Dolichos.

The species may be noticed sparingly practically all the vear round. fNumerous
Legumingus plants serve as its host ; the names of the plants with datesfire given in
the host-index at the end of the paper Those most common are the species ol
Cajanus, Indigofera, Doliches, Dalbergia, Medicapgo, Victa, Sesbania, Cassia, ete.

The adult apterous females have the curious habit of falling from the twig or leaf
at the Slig]llt'ﬁl alarin Nothing is known aboutl the life-history or whether the sexes
are ever formed or not.

Svstematic.—The original deseription by Koch (foc, o P g4) 18 not very clear;
R

rather shows two rows of dorso-lateral black spots alternating with white ones, and

neither does his plate (A

]

BT 3y SiVE f satisfactory '!'il.'-l':'.l.' of the apterous insect ;

two ar three dark bands on the hind body-seoments.  Kocels evidently did uot notice
any large polished black blotch on the dorsum, as he was alwavs particular to illus
trate such a character, and has done so in 2everal otlier instances

There may therefore be some justification for the suspicion in the minds of

certain writers that Koch probably was only redescribing 1. rumicis, 1,.. from a

I,-;*_E;‘tnui-_mu:: ]rLll'L‘u. under a new nmne. AL rumieels. .. does mfest such |||:1:_11~; i1
Europe, but not to my knowlege in India, It is possible, therefore, that A. medicaginis

(Koch) may turn out to be a svnonvin of A, mondeis (Iinn.).  DBut in America all the
il}.’:‘[liduti‘-}{]‘:‘[.‘* have taken - medicagtns .[\'.-:l._":l_] Lo represcnt the '~!=k'l'iL"‘ dleseribed
above, which is clearly distinet from A. rimicis

I, in reality, Koch's name is proved to be a synonyim, then this Aphid (left
without a name) will have to he renamed , and A. papilionacearim as proposed by
van der Goot is verv appropriate indeed.

Aphis nerii (Bover de Fonscolombe).

Synonym.—Myzus nerit (Boyer).

Literature -—

13} Fonscolombe, L. Soc. End. Fr., X, 1. 155,
(2} Bssiz, Pom. Cofl. Jonr. Ent., 111, 3. p. 530
(3} Lefroy, fed. Tes. Life, p. 7248,

Distinguishing marks,—This species is known in the country as ** Ak ka tela,"’
and ean be ruu}:._-_{llisn;-ri very readily by the deep rich wellow colour of its body, on
which stand out conspicuously the beautiful large black cornicles. It is often seen
clustering along the veins of leaves of Calofropis gigantea (Vern. Ak). The branches
and lower leaves get smeared with the sweet oily-looking excreta which attracts
numerous ants, flies and wasps.  In had attacks the plants look very sickly, and the
leaves are smutted with a sooty fungus, Capuodinm.

As the species has been fairly well described in the first two rEI'::r:.-m.‘tw above, no
further account of it 15 given here. The Punjab insect is apparently exactly the
same as the Furopean and the American Torms, only it never infests Neriwm odorum,
from which host it takes its specific name. This plant, though abundant, is practi-
cally immmune from Aphid attack of any kind.
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Distrution.—The species is practically cosmopolitan as T have heard of its
accurrenceyn Java, while from the plains as well as the hills of India, specially from
the North, the East and the West, it has been collected by myvself,

The food-plants are the following :

{1} Caletropis vicaniea.
(2) C. procera.
{3) Hova longifoliy,

(4) Cevplostesia erandiflora.
(3) Asciepras sp.
l“] r.'-';.'.l'.r.'l"l'l."f.' i rl'rnl'"..l'l.r"n'.'\i.’.:'.

) Divagea voluhilis
(; \

All the plants belong to the Natural Order Asclepiadaceae

It has been found practically throughout the vear on all the plants mentioned
above,

Dipaeeca, in May, sometimes lias all its Aower-stalks thickly covered over with the
msect. It is present again on Hove in September and October, and December to
February, and in summer on Calolropis pisantea

Svstematic.—In Furope the species has been often referred to as Myzus nerti
(Boyer), but as it has none of the characters of M yzus as the genus is at present under-
stood, it should be, and now is, rightly called .1 phis nerii. ‘The name Myzus nerii
has been published in [ndian Iusect Life on the identification of Schouteden. .
asclepiadis of Passerini is the same insect, but the name nerii is older, and a corres-
pondent has suggested that it might better oo under thiat name, as A phis nerii (Kalt.)
15 still older and a distinet species. But there is some confusion here in the
synonymy, and the American authors give the description of 4. aselepiadis, which is
certainly a distinet species.

A. lutescens, Monell, attacks Calolropis and the Asclepiads, but this again, in spite
of the name referring to the vellow colour, is entirely n distinet insect. Tissig has
given a description of this insect [rom California in Pom. Coll. Journ. Ent., vol. 111,
P+ 402,

I think 1t is best to call it 4. nerii (Fonsc).

I [Some doubt has recently been cast on the correctness of calling our Aphid an Aselepiadaceag ;
Aphis werti, Bover. The question may brielly be put as follows :—

Passerini (1803) has described a yellow Aselepiad aphis, calling it Myzsus asclepiadiz.  Schiouteden
considered this species to be identical with the yvellow Oleander Aphis ““ Myztes ' nerdi, Bover, aud other
aunthors have accepted this opinion.  But recentds Mr. Theobald has pointed out (Bull, Ent. Res., vol. vi,
1415, p.12g) that in his opinion the Oleander Aphis and the Asclepiad Aphis are two quite distinet
species.  As the prineipal point of difference this latter author mentions, that in A phis asclepiadis the
sth antenual joint is shorf®r than the 4th, while in Aphis perit the sth joint is said to be as long as the
4t

This statement, however, is not quite in accordance with the investications of other authors
Mr. Essig, who fumnished a very extensive and apparently correet deseription of the Oleander Aphis (rom

k':lillllﬂl"l]ii!. |j|r|"HHJI o, 'I".Jf., vl S P Sa0. mentions Mt in the ﬁ]j1|'1“|'|h' female the |l.'rl.'g:'!.|i.ﬂ ol thae
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Natural enemies.—Chilomeles sexmculata and Coccinella septempronita in the
larval and imago stage destroy large numbers of this Aphid. All tfle common
Svrphids actively deposit their white eggs among them, and their blind larvae were
noticed sucking hundreds of them dry every day  An A phudius is sometimes bred
from among colonies of this Aphid but is never abundant

A eurious disease attacks them, possibly of a Fungoid nature, which kills alimost
all of them at once. ‘The attack seems to be rather sudden, and one might almost
unexpectedly find at any time the under sides of leaves full of reddish-broavn or later
darkish-brown shrivelled-up skins in place of living vellow Aphids. Tt has often
been noticed to appear specially after a very hot day.  The heat may have something
to do with it, as the outward appearance of the dead specimens is not very different
to that of a i‘nrclh_‘nl insect.  The Aphids remain attached to the leaves for a long
time.

Life-historv.—This Aphid can live through the winter in the parthenogenetic state,
hut probably the sexes are produced before the winter, though none were collected,
Every vear in February, March and April the leaves and flowers of Hoya virndis are
covered over with this Aphid in thousands.  In September again the case i1s the
same.  Any of the above mentioned hosts may be similarly attacked.

Aphis sacchari {Zchniner),

Name and host. ~This plant-louse was first noticed on sugar-cane in Java and
named after its host (Areir. Jav. Suiker-industric, DI I1X, p. 674, 1901).  The original
deseription is in Dutch.

In India the insect hias never so far been collected from Saccharum offictiariomn
(sugar-cane), but is here certainly a Sorgliom Aphis.  The only other plant known as
its host in this country is Punicion colore.

Distinguishing characters.—It is found on the under side of leaves of Sorghton
videare (juar or chari) in thick patches, and excretes ' honey-dew' so profusely as
to blacken all the leaves  The fungns that forms sooty layers, scales off in thin Hakes
from the drv leaves

The insect is almond-vellow or pink in colour with a thick, stout body with small

black cornicles; there is a pattern on the abdomen of the alate female, and from ten

aftennal asticles are 1 o-1 mme, 11 oto8 mm, T o03h i, IV o028 mm., Vo025 mu., V1o muni,
VII o047 mm. Thus the 5th joint is distinetly shorter than the gth, exactly as in our Asclepiad Aphis! l
The difference between A, nerii and A, asclepiadis, as mentioned by Mr. Theobald, can therefore hardly *
be correct.

As has already been poiuted out by Mr. Das the description of the Oleander Aphis, as given hy 1
Essig, agrecs fairly well with that of oar Asclepiad insect. It remains, however, a very astonishing fact

oleander uninfested.  Still more curious is the fact that, after Mr, Theobald, A Ahis usclepiadis should
attack Saliv too. Only biological experiments will Le able to definitively settle whether the Aphids on
Asclepiads, oleander and willow are to be regarded as one species or not.  Until this question is
salved, T think it best o follow Schouteden and eall our Asclepiad Aphis 1 phis aerid, Bover. Pov.d.G.l.

that in tropical regions this aphis should only show a partiality towards dsclepiadae and leave the -1
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to twelvi@Bomewhat tuberculate sensoria on the jrd article ; canda subequal or longer
than cornfles;: the thick smoky veins on the wings are distinetive.

Life-historv. —Sorghwon in Lahore is sown about the latter part of April, and one
crop under a svstem of forced caltivation is ready in Julvy  \ second sowing is started
about this time, The Aphid makes its appearance on a few 18w plants, near the
margin of the field, early in JTuly. Only small droves of them are visible after a good
search, In Auzust and September the attack is in full force. They decrease in
numbers soon alter this, and some of them shift to Panicwm spp.  Till December
the Aphid is in evidence on the latter host.  The further life history remains to be
determined

Biology —This tiny inseet possesses extraordinary powers of rapid multiplication.
On seedling plants under glass chimnevs the new-born vouny n-;u'ha-\l'ht reprodue-
tive age after five davs, and had moulted four times during this peviod, At first
they bring forth from 3 to j voung a dav, but later the rate slowly decreases.
The alate females quickly spread the species to neighbouring plants and frequently
considerable portions of large fields are seriousty attacked. Such an increase in num-
bers is correlated with an equally excessive amount of exereta, the ** honey-dew™ that
is voided  falling in small drops over the lower leaves, dries up to a syrupy cousis
tency and offers an excellent medium for the sooty fuagas Capiodiem to grow on,

Blackened and smothered leaves of Sorghuin are unmistakable signs of the pre-
sence of this A plirs.

These plant-lice are constantly attended by smaller as well as larger ants.
Wasps and flies also hover round the plants

Encmies.—Besides the usual Coccinellids and a Lysiphletus, there is a tiny Chaleid
(el phelinus sp.) that does useful work in reducing its uumbers. Aphids stung by
Aphelinus turn jet black, but do not swell up and are eastly recognisable ; the para-
site on emergence either cuts n eircular hole or ruptures the back. Its mode of
attack is also unique. The female parasite at first llits from insect to insect examin-
ing each with her quivering antennae. Oun linding one that has not already been
stung she retreats a few millimetres, turns round facing away from the victim, and
measuring her distance quickly darts out her long ovipositor and thrusts it into the
abdomen and deposits an egg.  The A phis smarts [or a moment and is quiet again.
The parasite departs to repeat the process on another specimen. After the second
day the A phis changes in colour; at first it is grevish, then darker, and later jet
black. The insect adheres [ast to the leaf before it dies.

Pink wvariety.—\ dark pink variety of Aplis sacchart also exists among the
droves, or may be noticed feeding and breeding separately. lixcepting in colour
there is not the least structural difference between it and the almond-yellow form.
A parallel case of this kind is known from Europe in Macrosiphun rosae, Linu. The
two varieties have ®n entirely independent life; they breed perfectly true, and the
progeny of one is never noticed to develop into adults of the other kind.

The pink variety is never so numerous as the yellow, but in Lahore it is the first

to appear on Sorghiom.
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Svstemalic —The species doubtfully belongs to the genns | phis, at 1S it is a
very aberrant one.  The points of difference are noted below
(1) The anteunae in the alate female are about as long as the body, not
smaller.
(2) The corcfeles are small, hardly three times as long as broad, not four
fimes or more,
(3} The cauda is subequal or even longer than the coricle, not distinetly
smaller.

T . ; ¢ . ; : : g
() The wings are clonded with pigment, not hvaline as is usual in _-[rn':-,:.r_a_

Aphis maidis (Ifitch)

i [Zehnt.)
Csoerefnn (Theobald)

Eaitenmiolovist, 1850 (oripinal

HCSCTINLIon)

N Cestimgd. Svinp, B iFi futy) o Lalate iseet desceribed
3] Webster, The Coru-leal l'-.f"'-. { e o Lorr. Cir N 167
f4) Davds: 7. 5. Dept, Aori B ! ech: ze No. 12 faccount of biological studies on this
1t FLT Yphad (LLH] | Bibslio iy = :i:-ii-l'. withion! flonres 15 ilso
iddded
5 1y 1} 1 1t = Aratine ol twheat ..||f|i'-'l liag been
=aned. 1 5 1 tberest than of any ietitife valu
e} fud. Tus. Eife, 1. 747 (identified by Schiouteden as .. T B E T Sorghin aelzare).
I have not seen good figures of this Aphis and therefore have given some,

showing morphological details.

Distingushing characiers.—The Wheat Aphis or the Corn-leaf Aphis invariably
takes up its position in the half rolled-up young leaves ol various graminous crops.
It is only on maize and FPanicuwm colore (a grass) that it attacks the inflorescence.

The blue-green colour and long oval body, with two black spots surrounding the
bases of the short black cornicles, always conspicuous in the lizht-coloured individuals,
are unmistakable marks of (ts identity,

The alate form is never abundant and is often entirely absent: the structure of
the antennae only separates it from another similar species (Stphocorvae avenae) on
the same crop.  The spur of the Gth article is a little over twice the base.

The alate female would often be mistaken in the field for Stphocoryne avenge ;
more so because both migrate to wheat and Avena seedlings in November, and are
seent as isolated specimens. The black body and head with similar antennae and
very short second fork of the cubitus are characters common to both. The number
of sensoria on the joints differ, and the spur of the 6th article in :':'fhfrm‘ur_vh'.' avenae

UfThe writer has placed Aphis sacchari, Zelint. in @ new genus called Longisngnds, v d. (3. to this
genus belongsranother species. Longiun

lected too in Cevlon by the late Mr.

i -_._:'.'.:I.‘h :.r.!'..'.JJf{'.', v G., owhich 1= Comon in Jﬂ;l,'u and has heen col-
Rutherford, P, v.d. G
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is about Wre times that of the base, while in 1. maidis it is hardly more than
double. -

Svstemutic. —The species described as 1. maidis (Fitch) by Essig (Pom. Coll,
four. Ent. vol. IV, No. 3, p. 791, 1912) is evidently Siphocorvie gvenae; hence it is
not included in the literature above. '

I have also included 1. sorghi (Theobald) as a svnonym of this species, It wils
reported to attack the leaves and heads of Dura {(Serghiom vidgare in the Soudan),
and an account ot the insect appeared in the First Rep. Wellcome Res, Lab. Nhartowm,
1904.  Unfortunately the account is incomplete in certain respects, and the details of
structure, on an otherwise excellent plate, are .somewhat inaccurate. The total
absence of secondary sensoria, as shown on the antennae of the alatd female, would
cnpths of the
houngh Prof.

be remarkable if it is =0, From the colour. form, and the relative
antennal articles it appears to be identical with A. maidis (Fitch),
Theobald thinks otherwise.

AL adusta of Zelntner, described in 1001, is undoubtedly . maidis, .'ll._'["f_“i]_'..', o
van der Goot.

Food plants and times of appeavance —In India this Aphid feeds on the l'r_Bum'iJI,'.,'
plants :-

(1) Wheat (Lrettcimn sativiem) Decemnber=March

(2} Oats {Avena) November-April

(3} Barley (Hordewm vuleare) January and February.

(4) Maize (£ea nays) August-November.

{31 Sorghwn (Sorghiom vulgare) June-October,

{0) Bajra (Pannisetuwm tvpoidenm) September.

17 S (Pantcum colorentom; september—November and April.
] o (Paniciom crus-eaif) Mareh

{o} Dub grass  (Cvaodon dactvion) December.

In the above months collections have actually been made of this species in the
plains, and it is also apparent that it infests both the Rabi and the Kharif erops in
the Punjab, and that there is hardly any time of the vear when it is not to be met
with.

Life-instory. ~Llaborate experiments were undertaken by Dr. Forbes (Report of
the State Entomologist of Hllinots, 1905, p. 123 to determine the life-cvele in winter at
Chicago, and similar experiments were made by Davis (loc. ¢it.) at Urbana, Ill. No
sexual forms could be obtained. It appears that in that country it has not been
definitely ascertained how the species passes the winter, as its food-plants are not
available then.  In India there is no difficulty on this account, since some crop is
always available, and the insect can pass from one plant to another very easily.
Owing to an abundagt food supply here one meets with very few winged forms at all

VLA phis maidis, Fitch, has been put by the writer into the genus Siphonaphis, v. d. G., for the
reason that it has distinetly swollen cornicles, together with the presence of lateral tubercles on the first
and seventh abdominal segments (see v. d. Goot, Ziur Kenntuiss der Blatlldnse Java's, p. 67). P. v, d. G|

/
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under natural conditions. The few individuals that mature at once ily gt to more
sucenlent plants when the ones on which they have been feeding show signs & a decreas
ing flow of sap. To obtain alate specimens one has often to artificially weaken the
plants in confinement, in order to accelerate the production of pupae. Taking two
tvpical plants of su®imer and winter crops, as wheat and maize, the life-lustory would
ordinarily be alternating on them. Avena, [ believe, suffers most from its attack, for
in the rolled-up voung leaves thousands would frequently be found weakening and
disfiguring the plants.  This position, referred to already above is very charaet eristic,
and the msect must be responsible for a considerable amount of loss;: by retarding
growth and not allowing the leaves to open for a long time,

attacks the male inflorescence from September to November, when i

On maize i
migrates to A
Experim
a number of individuals were colonised on Cynedon dactvlon (common dub-grass)
CTOWI iJ’nl:tli flower pots, under muslin-topped lamp chimneys They were kept in
the ];1":1‘.1‘(-:‘-!'}', the pots being irrigated [rom below. Some colonies were left in the

1

Botanical Gardens under field conditions, at the place where they were first noticed

ana and wheat, which are ju-c1 :-u]llf'l.H.Ilil'l'_L.

s In order to determine the course of its life-history in the ]'l”],i“h-.

The experiments were started early in October, 1913, Throughout the winter, that
is up to the middle of January, viviparous reproduction went on, and alate or apterous
individuals were formed more or less promiscuously.

The details as to the number of moults, the age at which reproduction com-
menced and stopped, the days an individual lived, etc., were much the same as those
givenn by J. |. Davis, and need not he repeated here.

White-banded apterous viviparous female.—Farly in February a few apterous vivi-
parous females were observed that were conspicuous among the colonies in the labo-
riatory as well as in the field. Each carried several thick white bands or stripes of
mealy powder, one to each body segment. Sometimes the band was discontinuous n
the middle, and one or two elliptic spots were in some cases noticed situated latero-
dorsally on the immature females, but the full number developed only on adult speci-
mens. These were slightly larger and much darker than ordinary females; the
cornicles were distinctly narrowed at the tip.

Measurements of one are given below (—

Antennal proporiions -—

[11. IV. V. : VI
12 ) 83 5415
Iengths .. o220 15 (B3 001 40°25 1mm,
Body e 250X 1°T5 mu.
Antennae .. 00 mm,
Cornicle T T ®
Cauda = 0TS oy

We are not in a position to say positively what is the significance of this ““ band-
ing " ; it has been noticed in A, rumicis, and T have also noted it in *“ maliviform

\
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Aphids R December.  Neither was it discovered what kind of individuals the pro-
geny develop into, but with them or a little later, about the third week of February,
several winged males were secured in the chimmneys, and on Cvaodon in the garden.
As males of this species have never been collected before a shorgdescription is given
liere. '

Alate male—"The alate male 15 a slender, attenunated, shining, dark-reddish,
almost black insect : the usual tvpe of genital armature is conspicuous at the anal
end.

Head rather hroad, quite hlack, with dark red eves

1

Antennae about the same size as those of the alate viviparousg female, but the

joints appear thicker, more rounded, and separated from each (Rher by hvaline
arthirodial membranes.

Lenoth broportions

[11. A 17 s VI
22 2 [0 =10
Iengths .. o037 0" T T 00 3T 1.
The spur is only shightly smaller than the base -

Sensoria as is usual in the males: the joints are studded over on all <id® by
sensoria of various sizes: the 3rd bears about 43, the 4th about 18 and the sth
about 13. None are present on the sixth, except the primary sensorium with its
group of smaller ones

Prothorax distinetlvy marked by a broad line anteriorly and provided with lateral
tubercles.

Mesothorax laree, shining black.

Wings normal, on account of the narrow body they appear relatively voluminous ;
otherwise their actual size is even smaller than those found on larger alate viviparous
females. The membrane appears more simoky as a whole; the stigma and veins are
browin.

Abdomen long-oval, thin, the breadth here being much smaller than at the
thorax. Four large circular spots in front of the cornicles at the carinae, with two or
three black stripes on the segments in front of the cauda.

Cornicles cylindrical, with vasiform tip, somewhat incrassate about their middle :
the size is smaller than those of the alate [female.

Cauda thick, rounded, vervy much elevated towards the dorsal side, small and
stumpy looking ; its length is slightly less than the cornicles.

Anal plate narrow, directed backwards.

The genital armature consists of a central conical penis; two spiny lateral some-
what triangular lohes on the sides, meeting in a deep black cresentic line in front.
Postero-laterally nf two blackish hoops; their hind ends curve to touch the sides of
the penis.

Legs long and black.

Rostrum small, reaches hall way between first and second coxac.
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Measurements —
Body length i ; oo 135—105 mm.
Abdominal breadth o o ORBe=GTAB
'[‘lmr-.‘{u breadth i D75 00 Rt S
AnterWae : : L' 32 1.
Corniele o (o L
Cauda s, ol STy

The alate vigiparous females, produced at the same time when these males forn,
are unusually la®e ; the dimensions of their wines, body and antennae are all greater
than the males.
v 1|-_"_ =00 i

The number of sessoria on article IIT may be as many as 24: on
dividualz were found with about 5 or b sensoria on their 5th article
as well

No ovi
Cyvaodon.

trous feniles were collected and are probably never developed on

Later the size of the apterous and alate females, that were still present

rass in ."l]:-ll'x‘]'., erew extremely -:||[:|':|'__ their colour also was VET YV i[;‘{]tl

oTeen s
ife-cycle.—The life-cycle, therefore, after the migration of winged males and

temiles from Cvnodon in February, is not known. The insect is not noticeable after
March. We have again seen apterous viviparous females multiplyving actively on
Pantcum sp. in June, in the Botanical Gardens not far from the place where the
original colonies existed. These looked remarkably like * stem-mothers” of other
Aphids, and in all likelihood had hatelied from ezes laid upon these plants some time
previously. Therefore, though we have not heen able to actually collect either the
oviparous females or the eggs, inferentially it seems correct to conclude that after
March eggs are laid on species of Pamicum growing along water-courses., These
hibernate in the hot summer months of April and May, hatching in June if there is
an early shower of rain.

The point that needs clearing up is, whether the migrant females and males do
return to Pantcin, and whether the progeny of the former develop into oviparous
females. From June to March the food-plants are abundant on which the species
can convenlently subsist.

Enemies.—Larvae of the smaller kinds of Syrphids destrov whole colonies of this
species ; several Coccinellids also abound among them.

MALVIFORM GROUP OF APHIS SPLCIES.

The characters common to the species of this group, besides their extremely
polyphagous nature, are:

(r) Body more or less oval, from dull or mottled greel? to leman-vellow ;

usnally a row of oil globules, coloured vellowish or greenish, hetween
the cornicles.

(2) Cornicles tapering, black.
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(3) Wauda ensiform, black,' bearing very nearly the same ratio in length to
the cornicles: that is a little more than its half .
(4) Pupae in all the species have rows of white spots aifl develop vellow or
orange pigment upon the anterior abdominal segmef@s.
(5) In alate females the patiern consists of similar lines ang@spots.
Not only ean these species subsist on a great variety of difierent plants, but
sponsible for the
the West.
eribed |=}'

their size aud colour is also subjeet to many variations.  This 1= 1
11

considerable amount of confusion that prevails in their synonyy
No satisfactory diapnoses are available, and the same insect has i
different authors under several names because of the once current hat each
plant had its own peculiar Aphid.

After making extensive collections of these msects in many parts ¢
exchanged them for other Asian, American and Furopean spechmens, a
carried out a number of * pure culture '’ expertments by isolating single
on plants in chimney pots and watching their progeny. As a result of
able to distinguish four distinet species recognised by their structure und
microscope, and I believe them to be as follows:

(A) Sensoria present on both III and IV antennal articles i el durraanti, sp, o,

(Tsalated on Dyrranta and Co psiar),
Sensoria present only on ITL. (B)
(B} Spur of VI moch longer than IL roughly iu the ratio of 3
(2) A. malvae (Koch).

to 2 ", ¥ v . ' =)

{Isolated on Cucurbitaceae)
sSpur of VI slightly longer or subequal to IT1. (C)

(Cy Sensoria on III, O-8 not gquite in one line; a large spectes

antenna mere than T miu.; corn Lout “20 mm . (3) . eossvhin (Gloser).
(Isolated on Balsam: Cupsella: Cra .
(1) Sensoria on ITT, -0, all in one line; o small ingect : aitenn

less than 1 mumn,; conmicles about r15 mm. or less (4) . malvoudes, sp. nov,

(Isolated on Wefvesdriom. Chrysanthemum, etc. ),

Aphis malvae (Koch).

Svuonvm. —A. cucurbiti (Buck.) ? (Brif. Aph., vol. L1).

This Aphid we have found chiefly on Cucurbitaceae, but it attacks an extremely
large number of other plants as well. The same is said of it in other parts of the
world also.

A pterous viviparous femuale—They vary in colour from green to lemon-yellow.
For some time the progeny of the yellow form remain yellow, but when the colony
increases the voung often develop into green. The offspring of the green form may
similarly be quite vellow.

The green colo®r begins to invade the abdomen from the cornicular region and

! [The cauda is not black in all the species belonging to the malviform group. In Aphis malvae,
for instance, the colour of the cauda varies from light yellowish to dark green or dusky green, but is
pever blackish, P.owv. d. G.]. g
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extends backwards and forwards: it is due to the internal juices, the skin gsell being
quite hvaline. =

(yeneral form ofbody, cornicles, canda, ete. are shown in the figures

The anteunae fach to about the base of the cornicles

Length proporiigns -

I1I. [V LY VI.
I 10 0 0416
l.eneths 2N 0 Th i O T <030 M.
Measy,
ik . . T30 x 0775 1N,
tennae rs i e srTI2amny
ornicle : o 020
‘auda . o i e

=4

pa have a green intercornicular band and rows of white spots on the back.,
#ivt parons female Tt is slightly smaller than the apterous female ; the cor-
nicle so are comparatively smaller. The pattern on the abdomen is indistinctly
maried: on the mid-dorsum of the abdomen three faint spots can be observed on the
firs® thiree seements, also two bigeer stripes on the two posterior segnments.

The structure of the antennae is characteristic, although its length varies accord-
ing to the size of the individual; smaller specimens may be even less than three-
fourths of the larger ones.

The antennal articles are lone and well marked : all are imbricate.

Leneth proportions :

T1I. IV 47 V1
I Ly 0 0420
Lengths.. o0'25 016 n'I5 O TO 40734 mim.

Article IIT is roughly about two-thirds the length of the spur.

Sensoria circular and rather large, almost in one line: their number usually is
six, but varies from five to seven

Cornicles quite black and smaller than those of the apterous female.

Cauda more than half the cornicle length, as shown in the drawing.

The rostrum reaches to the second pair of coxae.

Lateral tubereles on first and seventh segments well developed, as usual.

Measurements (on an average) -

lody 52 =y w50 %0105 mnt.
Antennae s =k B TR b
Comicle i o ... 020 it
Cauda o e E YTy
Wing expanse .. " S e N

The season when it is most abundeat is May and June; it badly attacks melons,
cucmnbers, squashes, gourds and Lagenari, etc.

1 =s e
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It is Wxtensively parasitised and preyved upon by numerous predaceons Aphid-

enemnies.
Systematic.—I have not been able to procure the real . cucier B¢ of Buckton from
England ; the original description is faulty in several respects, butfRhe coloured figures
that he has given seem remarkably like the insect deseribed aboy I have therefore
Kept it as a doubtful synonym of . maeloae (Koch).  Buropean pecimens agree in
essential features with it, but Buckton has given in the same vol®&ne fizures and an
account of what he considered as 1. malvae (Koch) It is likely, Wercfore, that his
A encurbiti might be different, but only an actual examination of W specimens can

settle the point.'
Aphis malvoides, sp. nom

Hosts—Numerous, e.g. Malva spp.; Malvestriom spp. - ChrysanthGmnum ; pear ;
pansy ; Solanum Spps, etc. i 4

Apterous viviparous femalo,—A comparatively small insect, hut very x'aJl.%_.!]fliiill.

Body oval, lemon-yellow without mottling; between the cornicles nsuaM B0 TOW
of oil globules that possess a greenish tinge ; this tinge in some individuals L']u's"; s in
front and behind also. @‘*

Head well-rounded, greenish-brown with inconspicuous frontal tubercles,

The antennae reach half way down the back: black distally. The spur and
article IIT are almost equal ; sometimes I11 is even slightly longer

Proportions .—

[11 Iv. V. Y.
Lz 7 7 54+12.
Lengths .. o'z0 13 0°13 008 40720 mm

Prothorax concolorous with head.

All the thoracic segments have a pair of black dots, one on each side just above
the coxal joints. A dark brown band, which lies to the front and outside each coxa,
often invades the lateral sides and thus small smoky patches are visible on the
carina even from the dorsal side. The band is largest on the metathorax.

Abdomen pyriform ; all the segments bear lateral tubercles, the largest ones are
on the first and seventh ; white meal is scanty on the dorsal surface.

Cornicles small, jet-black and conical, truncate at tip.

Cauda ensiform, tip dusky ; the broader base below the constriction very light-
coloured and hyaline ; about half the length of the cornicles.

Anal plate rectangular, much blacker than the genital plate, which is more or less
rounded

Legs vellowish, tibial points and tarsi black ; in front of third coxae a conspicuous
black mark extendigg outwards. e

The rostrum reaches almost to the 3rd pair of legs.

'._‘

! [In my opinion 4 phis cucnrbiti, Buckt,, is withge®doubt identical with A phis malvae, Koch. ‘The

houses. P. v.d, G.]

species is common in Holland on cucumbers in gre
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Measurements :—
Dody it "y va DT R OSSO MY
Anterfac \ : : 0700 1,
Cﬂrll e i = i “"J.:‘ e
Cauc o s A3 £ -

Alate vivipangts fomale —Body-colour yellow ; portions behind the cornieles and
at their level fullff gicenish globules; the posterior part of the abdomen may be quite
dark ereenish: e usual pattern of three carinal spots; one cornicular and two bands
ot the last two gegments are present

IlL‘».ll.l, antghnae, thorax, lezs, cormicles and candal tip black.

AntennalfProportions r—

I1I. IV V. VI.
IZ2 0 ; e e 1 1
prhe .. 0720 15 I3 OB 0023 mil,

S aria laroe, circular : they are seldom more than five but may be six or as lew
as thase gencrally placed in a hine

‘ornicle smaller than that of the apterous female, conical and imbricate ; it does
nd® veach to the base of the canda.

The cauda has the constriction between the base and tip rather ill-defined ; it is a L

little longer than half the cornicle.
Genital plate larger than that of the apterous female, less dark than the anal plate.
The rostrum reaches up to the edge of the mesosternal bosses
Wings rather small, well-rounded | with brown veins and greenish stigina.

Measurentents ;

Body s o v 020 % 45 mnt.
Antennae o 1 .. 000 mm. or less,
Wing expanse .. i R bt s N

Cornicle = o s e T

Caucla o i) e Ty

The pupae are characteristic, appearing as if constricted between the thorax and
abdomen. Anterior half of abdomen bright yellow or even orange ; posterior half
dark greenizh. The head bears two blackish lengthwise marks, between these the
skin splits in moulting. Thorax greenish with light green, almost white, shoulders,
tipped with jet black. Two median rows of white spots, a pair to each segment,
extend from the head to the caudal base; on the abdomen they widen out a little.
Parallel to these are placed four similar spots on either lateral edwe.

This small Aphid is extremely polyphagous and infests plants of widely different
ordeToes: s not infrequently found feeding in company wigh other malviform
Aphids, and can only be recognized from 4. malvae or A. durranti by the structure of

its antennae. e

It can be collected almost throug
It is likely that this insect cecurs in o

the vear except in the summer.
r parts of the world also, and has been
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it appears to exist any-
a very close affinity
phis malvoides, sp.

confused there with 1. malvae (Koch). But as no account o
where I consider it to be an undescribed species.  There i
hetween these two plant-lice, and 1 have consequently named it

nov.'
Aphis durranti, sp. nov,

Hosts —Durranta sp.; Vitex wirgrendo 3 Colocasia, ete.
A pterous viviparous female. — Body of small size, about the saife as 4. malvordes.
d specimens the
rk green.

ont convex.

Colour vellowish-brown, without any mottling ; in fully develo
tharax, edges of the abdomen and the post-cornicnlar segment are

Head dark brown, concolorours with the basal antennal joints;

Eves dark red.

Autennae on inconspicuous [rontal tubercles  The spur is more ofess subequal
to the 3rd article ; sometimes it is smaller and sometimes a little longer,

Proportions :
i

[11, IV. V. . 18
I 0 8 5414,
Lengths . 02, 0t 15 (55 i (08 40724 M.

The prothorax bears lateral tubercles and a black stripe.

The mesothorax and metathorax are large ; on their lateral sides both are marked
by rounded elevations of black pigmentation. This is quite a characteristic feature,
and under a high power of the microscope the fine irregular meshwork of lines over the
body assumes here the form of more or less circular facets, like those of the wax-glands
in some other genera. Iach mass of these circular facets looks like a*huge gland.
Similar but very much smaller facet-groups are to be seen on the abdominal segments
as well. Below these groups and in front of the attachment of the leg is situated a
strongly developed tubercle.

Abdomen sparingly pruinose; lateral tubercles of first and seventh segments
rather small ; on ethers thev are absent.,

Cornicles long and stout; evlindro-conical, black ; they reach to the base of the
cauda.

Cauda ensiform, black at apex: there is a slight constriction between the
narrow base and oval apex : it is two-thirds the length of the cornicle.

Anal plate black, elliptic.

Genital plate dusky.

Legs normal, with tibial points, tarsi and coxae black ; the rest brownish.

Rostrum long ; it reachies almost to the third coxae; last joint over one and a

half times the one helore it. il
L

8 . . Al = 'rh&}" appro-

P [The name Aphis malvoides is already preocenpied for a s arrest its gi'{:-wth, pal“tlELh
Conipositae in Java (see v. d. Goot, Zur Kenninis der e or lamina that are free to grow

puse chauping the pame of this little Aphid into
that this species may ouly be a small variety of 1

/

')

“in their growth they arch outwards and

A
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Measurements
| & r:|}‘
Anten
Corni
Caud:

[P50 X ”'“_'_1 11111
000 1
02

Pupae dirty diffk green ; the thorax, anterior and poster 1M parts of the abdomen

and also the margfus are dark green; the central dorsum is greenish-brown, much
lichter, in some ¢
There ate
Aphids.
Alate vivip

timetly vellowish ; shoulders dark-tipped.

ir rows ol white tassellations as is usual in other malviform

oies fenale. —Prevailing colour of bodv dark green : thorax, antennae,
legs, corniclesnd cauda black.

Head al
The a

it as long as broad, without any trace of froutal tubercles
nnae have the following lengths :

rtrons -

BT V. N VI
I3 L) 0 S34+1h
Lengths .. o725 010 OIS O'os 020 mm.

The spur 1s more or less subequal to the third article.
The articles are well segmented, unlike those of the apterous viviparous female,
in which the 3rd and 4th are often confluent.

Sensoria rather small, but usually present on both the 3rd and jth on one side,
They number 6-g on III and o or 1-4 on IV. Only rarely the 4th has one or no
P sensorium ; two or three are the normal number, with seven or eight on TIT.

Prothorax banded across anteriorly ; lateral tubercles present

Muscle bosses of thorax of the usual shining black, with yellowish insertions.

Wings with normal venation ; the brown veins are well marked : stigma greenish-
brow.

Abdomen pyriform, compact ; four black spots on the carina are clearly visible :
the blotch behind the cornicles and the stripes on one or two of the anterior segments
and three on the hinder ones are well seen.

Cornicles small, truncate, conical, with a broader base.

Cauda comparatively larger than that of the apterous female: it is about two-
thirds the cornicle or more ; the waist between the base and the apex is obsolete.

Rudimentary gonapoplhiyses three.

The rostrum reaches to about the second pair of coxae.

N M easurements (on an average) ~—

Llicin w Bﬂd}' = 41 = I°35 = (50 1M1,
. 3 -9 ¥ = -
to other plants. ... "3 e XTOO M.

even up to June, the Aphias .

Lo 4°I5
At this time they may alsa be 015 .
ditches and water-courses (sometimes cult, ne D,

N
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A ,u""'r”.-‘: durrandt can be distinguished with comparative cas@ironm other malviforim

Aphids, but the differences seen with the naked eve are small, 3gd the size and colour
being wvariable, one cannot readily make it out [rom A ma/vogEs, spnov, or even
A. malvae (Koch) when the two are feeding together.

As it seems to be an unnamed species, it has been called afte its chief host, Dur-
Faatli.
i continues on till

T:’-"'l

Late in December some females were observed to be banded with  white powdery

The time of appearance is late in September or October, and
Tanuary or Febroary.

substance of the same nature as that forming the tassels of the pupa®  These white
bands have been noticed in the case of other species of A phis asfwell, but little
explanation has been offered in reeard to them. by

No sexuales were secured, though it is probable that they do form: this season,

and in all likelihood the progeny of the white banded females may later .\ found to
have some connection with their production

Winged males in species of this genus are not very different from alate
and only a careful examination of the genitalia and antennae reveal the difie
The same is true of the aptercus oviparous females whose hind legs are not so
swollen as in the other genera; they develop only a few secondary sensoria wl
ordinarily would escape observation. This perhaps accounts for the scarcity of tn
sexes so far obtained 1n this genus.

The chief parasite of this species is a Lysiphlebus ; it is sometimes so extraordi-
narily numerous that about midday one can catch hundreds of them by hand.

Aphis gossypii (Glover).
Synonvim.—(1) A, citruli (Ashmead), 1552
(2) A. cucumerts (Forbes), 1883.
Hosis.—Cotton ; Capsella; Impatiens sp.; Cryplostegia grandifiora, etc.

Literature -—

Glover, Pat. ()ff. Report, 1. Hz: 1854 (contains origmal description : reproduced again by
Ashmead, Can. Enlom., XIV, p. o1, 1852)

Gillette, Jowr. Econ. Entom., I, 3, p. 1703 1905 (4. gossypir and allies); @d., ibide, 111 5, p. 404
{Te1is). ¢

Essig, Pom. Coll. Journ. Enlom., 111, 4, p. 590 ; 111 {a complete deseription).

Lefrov, Ind. Tas. Life, 1910 (mentioned on cotton).

There are slight differences in the measurements of the Indian form as compared
with those given by L. O. Essig for the American insect on Cifries species.

This Aphid shows more distinet mottling than others; the pattern on the abdo-
men of the alate female is made up of larger and clearer black spots and d
is of two or three Ifnes on the anterior abdominal and three Sigd
abdominal segments, besides three precornicular caring
internal to the cornicles.

Antennae long, black, with slender ¢
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Proportions »—
T IV V Vi
3 Iid ll‘:l: LA S e
Lengths 28 0 1hH 017 O TO 030 mn

The spur and 1 2 3rd article are subequal

The sensoria : e often placed in pairs, some larger and some smaller, from 6
8 in number, usua y 7.

Wings large vith the usual veltdation ; stivma vreenisly

Cormicles bl k| cvlindro-conical, imbricate

Cauda witl
dusky.

A slight constriction about iis midele : base broad. hvaline: tip

Measirengnts —

wod v lengtl : [*50—1%5 1thin
Breadth yiE—0 7
Antennae ™ 112 mm
Cornicle 030

Cauda 012

Wing expanse .. . 3740

In the apterous female the spur 18 always smaller than the third article: the
cornicles about twice the cauda ; sometimes less than that., The cornicles and cauda

are much longer than those of the alate female

Date of collection.—From October to December, also in March and April
Systematic.—Some doubt has recently been cast in Europe and America as to the
distinctiveness of this species. It is supposed that Glovers' A gossypit is only a

synonym of A. malvae (Koch), but the supposition has never been so far definitely
established, and in American literature A gossypir (Glov.) stands as a well-defined
species

There are numerous references to it and Pergande has listed upwards of thirty
plants as its host (Rilev's Tuseet Lije. vol. [II, pp. 309-314). It would not be sur-
prising at all if some of these references at least refer to species other than A.
gossypii, and this mayv have been the origin for the doubt entertained by some
writers.

That the species is, however, a perfectly distinct one can be shown by its

morphological characters as is clear also from the table given above (p. 213).’

Aphis nasturtii (Kalt. ?).

Host.—Nasturtiuwm sp. (N tudiciom ). found in moist places aleng the margins

dler-courses. ®

patcceeded i separating A phis possAiil, Glov,, from allied

gitively extinguish the confusion, which until now
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L:I?#?’ﬂf:{i'h' S— i
K:tltqnhm_éh. Plansenl., 1848 p. 70,
EocliiPflanzent., 1857, p. 130, g, 125,
Schiowteden,; Cat. Aph. Bele,, 1006, p, 224,

Distinguishing characters—The apterous female is wholly gis-green, including
the legs and cauda as well as the proximal halves of the antennaend cornicles, ‘The
alate female is green with thick-veined wings and sensoria on gicles TIT and IV,
It is found on Nasturlinm sp., a eruciferous weed, in March and Aril.

1 helieve that the Punjab insect is identical with the l,urnpan one which is
known to me only from published descriptions.  The structural deils of the latter
are not available, but those noticed in the former are given helow :

Apterows viviparons female. -Body of medium size, scantily piinose, rather
stout, ovalish in form.

b
]

Colour grass-green, hright ; legs, rostrum, antennae except the sixth

icle, main
part of cornicle, cauda, unt.nt surface similar in colour ; tarsi black: eve!
red,
Head twice as broad as long; small frontal tubercles present :
knobbed in front. ;
Antennae about two-thirds of the ]mdy length ; the articles indistinctly separa®
sparingly hairy.

Praportions .—
111, Iv. V. VL
16 IL 9% O418
Iengths .. o206 01 017 0°TO 40730 mm.

There are lateral tubercles on the prothorax and first and seventh abdominal
segments.

Abdomen smooth, with rows of very fine hairs on the segments,
Gumlcles for the most part greenish, specially near the base; distally smoky, in

pecimens they may be altogether dusky; cylindro-conical, truncate, smooth
any imbrications, curved outwards. .

.’;’i:;gwhat{._wui;:al_ ; apex thick and rounded, two-thirds as broad as the

blﬂck: I*édlﬁ pﬁstnles well marked on the ﬂbiﬂlp@lq@;
, black hﬁpﬂd, it l'eadlmﬂltgcst to !:he thlrf: coxae. s

-
*
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Alate :'a'irr'l.ﬁm'mrs-fg_-f:h'.—-Bmi}' more compact, oval m form.

s Colour leaf-greerthead, a band on prothorax and mesothorax, cornicles and
caudal apex black yoxae, distal parts of femora and tibiae, anal and genital plates
dark brown : the re of the legs greenish-yellow ; eves dark red

Head a little bader than long.
Antennal arties imbricate, separated by hyaline constrictions

Proporiions :

ITI. I\, ) V1.
IS I2 I} GO-+10
Lengtl.. w30 020 017 D IO 03T M,

The spur . slightly longer than article III and may be even only as long as
20 mm.
jorax has two latero-dorsal pits and tubercles on the sides,

ax with strong muscle-hosses and greeni=h insertions

ample, with deeply marked wveins: stigmal flattening yellowish, its poste-

domen pyriform, with lateral tubercles; the pattern consists only of three

on carinae in front of the cornicles and one more just behind and internal to

- the rest 1s umiformly green.

-~ The cornicles and cauda are smaller than those of the apterous female ; cornicles
mbricate and longer than the cauda in the ratio of 10 to 8 base of cauda greenish,
bordered with black.

The rostrum reaches to the second coxae,

Measurements —

Length , : .. I'50—I'%0 mim,
Breadth T o .. 070—0°85
Antennae e o cw LTO0—T*20 ..
Wing expanse .. = .. 46o—b00
Cornicle i Lo s S Th—DRT
Cauda e o i T O LR

The insect has been collected only during the months of March and April
and even then it is not verv abundant. Its appearance is somewhat capricious and
its disappearance is equally sudden.

Nothing is known as to its history during the rest of the year.

Brachycaudus pruni (Koch) (van der (oot).
{==A phis pruni, Koch.).
£ Peach-curl Aphis.”’ °

There are the following t
field as well as in the laboratory, anc
the same time:—
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Liferature —
Koch, fre Pllanzenddnse.
Buckton, Monagr Brit. Aph., 11, p.ty.

van der Goot, Zur Svstemalth oo | pleviden, P 0l r=i)7

Stebbing, fud. Mus, Nofes, VI, 1013, p. 70 (only referred to as | phis) {rom Delira Dun).

Distinguishing marks.—This Aphid, so destructive to peachdiy Northern India,
may be at once recognised by its mode of attack in badly twispe and curling the
leaves, in the folds of which it lies well protected and reproducg extensively, It
exudes large quantities of sticky *“ honev-dew,"' which dries up infe form of a thin
pallicle on the inside of the leal (* pseudogalls'’) and scales off vhen the leaf is
broken open

The species is a small yellowish-green insect with one or mos darker green

stripes on the back; the cornicles are black, specially near the tip the cauda is

hardly visible from above, where there are prominent hairs ; the winged ymales have

a large black blotch on the back, accompanied by three or four large bla spots on
the lateral sides
The camera lucida drawings show the morphological characters fairly w . the
colour and accounts of the size of this insect will he found, given quite correc®y by
several European authors G

Brachveandus pruni resembles in several particulars another peach-infestNg
Aphid, known in America as the “ Green Peach-Aphis "' Myzus persicae, Schrank
(=Rihopalosiphum diantiii, Sulz.).

Both are of a similar colour in the body and have a tendency to turn pink ; the
pupae have three dorsal stripes on the back and the alate females in both are furnished
with a big blotch on the abdomen  As the two are frequently found together on the
same plant one might easily confuse one with the other.

The following points would differentiate the two with readiness :

Myzus persicae have larger bodies and longer antennae and legs : the antennae
are placed on frontal tubercles which are large and produced into a rounded process
towards the mside; the prominent cauda and clavate cornicles are besides further
characters not found in the ** Peach-curl Aphis,” in which the antennae are implanted
directly over the head without any frontal tubercles between then.

Appearance.-—This Aphid is one of the worst insect-pests that the peach-growers
have to contend against throughout Northern India. The leaves are so badly twisted
and contorted into pseudogalls and the trees rendered so sickly and unsightly, that
they can be recognised at a glance even from a distance. The leaves appear closely
crowded and never expand fully; they turn whitish and in some cases pinkisly in
colour.

Pseudogalls.—The insects sit on the under sides of the leaves nlrmg__t]m&::“
with their beaks inserted into the growing cells of the vascular tis~ =
priate all the nourishment that comes to the leaf and 1'1.,1,iE11:rk.1;,1,5,-,1 fact about Aphids
larly in the length. The portions of the me ierica, that a very large proportion of
are those enclosed between the veins, so t is not simply due to adverse conditions




.

224 Memoirs of the Indian Muscum. ‘Tlﬂ.. 40 L

form pouched cmwex{';s- under the shelter of which the insects multinly rapidly.
There is an increase flow of plant juices towards the points of irritation caused by
the presence of the paks of the insects, and often later there is 1 good deal of hvper-
trophy in these p which retain their original direction of erowth. This results
in the formation { the noticeable pseudogalls which ure sometimes almost quite
clased.

Loss of fruil. =Lhe drain on the plant is very excessive and the normal functions
ol the |'u]i;|g{- iar el interfered with : naturally, therefore, the other parts of the
plant and in |,-Lﬁcuhu the growing fruit are not supplied with sufficient quantities
of nutrient fluic:  They either are what the gardeners term ** thin'' that is dwarfish
and :ﬂckl}-_ ar il off after attaining a small size.

Sometims whole orchards are affected and the annual loss to peaches must he
very considsable.  As any further consideration on this head would perhaps be
foreign to

€ scope of this paper, the nature and extent of the loss or its prevention

is nat tgfhed upon here.  For information of this kind one can refer to come excel-
orts and Bulletins issued from the Agricultural Experiment Stations in vari-
its of the United States of America. Some of the most recent are:

Monthly Bulleting, State Commission of Horticalture (California) 1413, by
Fssig.

Biennial Report of Crop and Horticultural Pests 1913: On Aphid Control by

: Wilsan.

Bulletins of Maine Exp. Station by Patch

Natural ‘encimies.—In spite of its sheltered position this Aphid is extensively

parasitised by a Lysiphlebus sp. It has often happened that if a twie has been
"~ brought from outside enclosed in a handkerchief and kent a few days under cover, one
finds at the end of this period hardly any Aphids but plenty of swarming parasites.
Several species of Syrphids, chiefly the smaller kinds, lay their eres near them and the
larvae from these suck the Aphids dry. Of the Coccinellids the most useful are three
species of Sevmans, their small size giving them an easy entrance into the psendogalls ;
Chtlomeles sexmaculata and Adonia variegate as well as Coceinella 2-punctale are often
noticeable, while Brumus suturalis is as good as any Scvinus,

Besides the above Stebbing has mentioned Collophora sanzreft on Peach Aphis
(Ind:Mus. Notes, VI, p. 45).

Life-lustory.—The leafy spurs of peaches begin to sprout in the latter part of
February or in early March. The Aphid also makes its appearance about this time
and begins to curl them up. It is probable that in India, as in other countries, the
stem-mothers hatch from eggs laid on peaches some time previously, and it is these

= future colonies ; 11.e winged generations soon appear and disperse the species

Systematiti—=u._, bt A il S Mot AN i hoiah sl

'GI"H‘ April and some part of May, and in moist shady places
genera, Hyaloplerus (Ko

i _U "= numerous on peaches.
tvpe of which is B. stellariae, disting

: 3 cn. .+ Wged on a compositous weed, growing along
A number of other Aphids, with similad 1 AT -

iated also), causing similar curls on the
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leaves. On this plant (Agerafum convrondes) they remain thuehout the rains and
may be collected even up to August,

The case is the same in the hills where they are present up | August on several
species of Prunus, particularly P peadus.

It is on record for the European form that alate males and tiparous females are
produced in November. The latter after mating deposit ezgs why, comain dormaunt
throughout the winter and hateh again in the sprmmg.  Soch a e s probably
taken by this Aphid in the hills in India but not in the plains. T ha, ever observed
it on any species of Prunus or Adgerafum after September It 15 VG likely that the
males and females are produced belore the end of summer and 1]1t‘:1]il}. coas which
hatch again in March, but nothing can be definitely said until furthe investigation,

The alternate host lgeratimn might possibly send back the ™ €l migrants '’
to peaches, which may give birth to males and [emales in autumn, but, ¢he absence
of definite data nothinge can be concluded.  There is scope here for furth, avork that
would amply repay the labour involved as the insect is of very grea

cconomic
unportance. Any methods ol control would entirely depend upon a tuller k wledge
of its life-history,

Early application, before the leaves are fully out, of some good spray of ké\eine
emulsion or tobacco decoction is what seems to bhe practised in America for .y
pests

Svstematic.—so far the insect has been referred to in current literature as ** A ple.
frund,'”’ but it seems anomalous to group this species along with 1. rumiels or
A. gossvpn, ete., m the same genus.  Several impaortant characters, among others the

peculiar form of the cauda and the anal end as well as the absence of lateral tubercles

on the seventh abdominal seosment, differentinte this species from the true genus

Aphis.  Mr. van der Goot, in his proposed revision of the subfamily Aphidinae, in-
clides this species along with a few more in his new genus Brachveaudus. T am in
entire agreement with him on this point and have accordingly adopted his name.
According to him we should further consider |, helichryst (Kalt.) as a synonym of this
species, and as the former was emploved at an earlier date the name Brach. helich-
rvsi should have priority.

Since writing the above, I have secured males and true females of this Aphid in
December on peaches, along with the males of Mysus persicae.  So the life-history
here 1s practically the same as in the West. The males are very similar to the alate
females except that the antennae have sensoria on all the joints and the anal end is
provided with the genital armature.

Hyalopterus pruni (I'abr,).

(Mealy Aphis of Peach and Reed). -pmriider-
.*J_w:{m}.m.——H,Tn*mr:f’e'r:fﬁ (FFabr.). et ved above the soil.
Hosts.—Arundo donax (Vern. Nara) oy oviparous females. These

Phragmites kirki. mﬂft of the year is over and the
‘ Prunus persicae (Peach). .hat some individuals creep out as apterous

/

— W ST

s
L



*

Y e i e

,f/
226 Memaoirs of the Indian Musewm. l\':u,. ATl by

Literature ~— f
Buckton, Brit, 44+ 1L p. 110,
Rilew, [usest L5 Ve p.-2s3b.
Gillette, Bull plor. Exp. Station. No, 131, 1008
Fabricius, Ko Mordwilko, van der Goot and others,
f'}:'3;;;';;gg,,‘g;“'ﬂg,:iffm'm' ars.—Body Hllrlm'whatt linear, green: four rows :,1[ white
powdery spots on ack : very small cornicles ; long cauda ; spur awd srd article sub-
equal : the insect rowds closely in an overlapping manner on the leaves, plentifully

surrounded by Jite mealy secretion and much appressed to the leal surface, on

peaches and |y 10, cte.

Svstenmalic As noted above this insect has for its host two plants ol entirely
different ordes Peach in gardens and Arundo or Phragmites near the water's edge,
Artendeis 1)1'-"'}' commonly grown as a hedge in Lahore, but the Aphid attacks it only
on the rivertde or along the banks of the Chhota Ravi

ccitens developed on peaches oceasionally differ in some minor details
2 on A rundo, but in essential structure they are exactly similar, [Fabricius,
10r of the species, believed them to be distinet from each other. and accord-
amed one Hyalopterus pruont and the other H. wrundinis. Koch. Buckton and
£ others held similar views, but it has been definitely established bv Riley and
wtdwilko that the two are the same species with two distinet hosts.  When the two
sants occur m the same locality this fact can be easily observed.

The specific name pruni, as referring to the more important of the two hosts, is
more commonly emploved than arundinis, though the latter is also in use.

Life-cvele.—The course of its life-history has been followed in Lahore for more
than two wears and is, in the main, very much the same as what obtains in Furope
and America.

Peaches, specially the young plants, put forth new leaves twice a vear, once in

i a ¥ . A : a . .
Alarch and again in September. At both these times thick clusters of the insect may

]-u..\ found crowding chiefly on the under side of the leaves. "These hatch from eggs and
hgglﬁ March to early in May several generations of apterous females are produced
Afv@EEhis peaches are entirely deserted, although the winged [orms that are produced
even earher migrate to Arundo or Phrasmites. They do not remain even on these

4 T £ Y B -
¢ plants {or any length of time.  In the summer months they are exceedingly scarce,

huls:ﬁ;‘;an evidence again in September.

Throughout October alate females come to Adrundo and start new colonies.  The
ferfale first makes a white circle of meal, shed from its body, and spreads it evenly
on the upper surface of the leaf. As long as the brood consists of only a few voung,
the cireular form of the white patch is maintained by the mother spinning round upon
~ feall,  The waxy seeretion adheres tenaciously to the leaf long after all the insects

fact was first’tpp of water or honey-dew happens to fall on the Aphids it at once
and Wasps), and i;-}';"c"u}'ﬂll_s off without wetting their bodies. During October,

maidisradieds is entirely dE]:enwml alate females are produced that attack
tion. aiddle of December the alate males and

AN
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; s :

the alate females return to voung peaches that still have A.u]um leaves. These
specimens either come from other peach trees or from A -".'-f'\hm mostly from the
latter. '

The alate females known as * return migrants " are consider§ly lareer than the
ordinary winged ones, and more so than those found on ]"l'.ll'|.1'.‘q;'[|i1-]1,|v in the season.
The wing expans¢ may be as much as 7'35 nmum The sensoria oe lone antennae
also number more Alter once =ettling on the leal the seets are Noinelined to move,
Below and on the lateral sides of their abdomen thick masses € waxv secretion

% PR 1 1 ; . -
accumulate and have a silky appearance.  The mass seems 1o be Syposed of acei-
cular erystals. The quiescent insect, with a white mass below andyy gither side of
the anal end, looks as if attacked by a fungus.  The progeny ol thes are yellowish
and soon develop into oviparous females

These egg-bearing females begin to lay eggs near the buds abou the end of

December and continue doing so into January or even into February. he males

nsually die in December. ‘The eggs normally hateh in March.
It would he of interest to know if some of the eggs laid in Decembery jater

remain dormant till September ; the insects that cluster on peaches at this H”i\‘lx"“k
very much like * stem-mothers '’ in their form and rate of reproduction.
The parthenogenetic reproduction continues thronghout winter and even L1\,
March, on Phragmites: so that it is only a few of them that give birth to * males
and ¢ return mierants”’ that go back to peaches, the others remain behind. Sexual
individuals have been collected so far only in December and January. \
Excretion of honey-dew is extremely abundant in this species; numerous ants,
hees, wasps, flies, etc., flock to such infested plants, Predaceous insects and parasites
are also numerous. The leaves of peaches, usually on the topmost branches, when
attacked by this Aphid do not attain their normal size and colour, but remain small
and greenish-vellow in colour.
Brachyunguis, gen. nov. : :
L
(haracters of the genus.—Body oval, small to medium sized, clothed u'il‘}lfﬁﬁ‘-’jif}'—.
pulverescence. a
Head totally devoid of frontal tubercles. .'
Antennae short, third article the longest ; the spur or ** unguis ' of the sixthjoint
very small, about half as long as the base.  (The generic name refers to this character).
Lateral tubercles present on the first and seventh abdominal segments. \
Cornicles small, almost cylindrical, half as wide as long.
Cauda well developed, broad-based and long conical ; about twice the length of
the cornicles. wqueaited
Rudimentary g8napophyses three. it
Three species are found in Lahore belonging to thew

new to science, and accounts of them are givs.
seem to have been recorded as possessing ¢

> J
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éraciwunguis harmalae, sp nov
/ Viern. *“ Harmal ka Tela,"

Hf‘.lj\'.f.—[]“ l'E]lﬂjEJ!?}':!“ iyl o j

f MORPHOLOGICAL DESCRIPTION

A Merous ;-,‘;-‘.‘f'rri.rré: female. - Body medivm sized, about a millimetre and a half
i length, oval epEg-round ; fairly thickly covered with white ponwder,

Colour grees like that of the leaves of its host een yreen [rom the ]‘H'nl!un'ux
to the first two otliree abdominal sewments : afterwards it becomes gradually lighter,
and abont the sraicles and behind them it is almost vellowish, with a very slight tinge |
of green on theast abdominal vings.  There is frequentlv a light vellow coloured hand
stretehiing ao0ss the abdomen at the cornicular area Deginning at the level of the

cornicles I‘i:-.‘t COIS[MCIOMS 2reeil spots on erther side in the lateral OCTOOVEes extend up

to the I“-_n-\!;f on the thoracic serments the S|MLs are |.|::_-.r| itd look like :ll.':!15't‘.-€.-if:]|..‘3'~_
Hez hrowil, well rounded, about as long as broad with L median longitudinal .

1e top, without any trace of frontal tubercles g
e shining red, rather well |i-"-."-']||!'l-."fi. witlh ocular tubercles

ancesnae small, hght green ; distal part of Gfth and whole of sixth joint black ;
heidly reaching up to the second abdominal spot: spur of the sixth much shorter
dan the base, an important feature of its anatomy.

Lengtn proportions .-

/,} 1988 IV V. V1.
: [2 7 7, 0O+ 34
v Lengths .. 20 (LI 0TI (10 405 M.

The thoracic segments are well marked off ;: the prothorax bears the lateral
tubercles. Just below the carina or lateral edges there is a row of dark dots, seen
when the insect is examined under a strong binocular lens

Cornicles very small, greenish, eylindrical, but with a clearly noticeable rim,
much shorter than the cauda.

Cauda somewhat long conical, with one or two indentations on either side from
which bristles originate; a little less than double the cornicles, Colour ereenish, but
the edge 1s black reaching up to the broad hase

Anal plate brown, in front of it is the somewhat erescentic, brown genital plate.

Legs green up to the coxae, only the tarsi and a small part of the knee black :
the tibiae in old specimens show a fuscous line on the outer surface.

Ventral suriace well sera Inted, with two lateral rows of green dots and very fine
hairs across the ri:lﬁ‘:-"“,'ﬁd upwardsy on the sternum.

COllSP*Senm rather long, greema, 'ast two joints dusky, reaching up to the third é
The wings huw. ®

stigma throughvut greenishin wia yostrum arises outlined with black

11, » T 1 Za . - " -
uniformly curvad, _w}"lf the second 1ovas. - ceqson specimens is given below ; late in
wing than the cubitus itself.

hey are smaller in size.
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Body (up to) " =, .+ LI'50=75 mm.
Antennace 4 . S0 an.
Corfiicle Bt 3 i obh
Cauda 1 i , o gL :
Hate v parons  pemale-~Rather small in =ize; prevailingtolour dark green,

covered over by whitish hloom

Head somewhat conical, about two-thirds as long as bred, black, without
frontal tubercles

Eyes dark red ; in voung specimens bright red

Antennae black, but light coloured on the articulation, about B the length of
the body and provided with a very small Spr

The basal one-third of the jrd joint is narrower and liehter in coinr than the

rest of the joint which bears the sensoria
11 IV VI \

| I [i1 7 4
Actual lengths .. o423 0100 110 ‘11406 mm

sensoria well defined, cirenlar, varying in number froan 4 to 6: usually ﬁl-‘E\u

the jrd joint; the rest of the antennae crenulated.

Prothorax banded and laterally tuberculate.

Mesothorax normal, with shining black dorsal and ventral bosses.

Wings slender, hyaline ; they look almost white and smooth ; the veins are very
faintly marked ; second fork of the cubitus smalil, as shown in the figure.

Stigma greenish.

Posterior wings 'with two transverse veins. .

Abdomen pyriform, with its anterior half darker green; a stripe in the middle
and the edges similar in colour.  The central part is lighter. The dots on the joint
of the 7th abdominal segment and three on the edges are on carinae in front of the
cotnicles ; the dots in the lateral grooves are always clearly defined.

Cornicles and cauda like those of the apterous viviparous female, light green in
colour. :

Lateral tubercles present on the first and seventh segments; small flattish ones
may be seen even on the other segments.

Anal plate rounded posteriorly ; genital crescentic, concave in front.

Rudimentary gonapophyses three, the central one the longest.,

The rostrum reaches bevond the second coxae; its last joint 1s longer than the

one hefore 1it, and carries a small bristle with a pit on eithg- side just below the

tip.
Measuremenis -
Body
Antennae

Cornicle .
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Cauda X, p e TN,
Wing exanse .. 2 G DOy
[
Wing f A L R e 0 L Yk

The pupae havdhe anterior part of the abdomen much darker than the posterior.
The head generallyhows two brown bands placed lengthwise ;. the split for the final
ecdysis takes placchetween them. The mesothorax and slioulders are sreenish-
white ; the wing nds are tipped with a dusky colour. ‘The rostrum reaches up to
the third coxae.

Apterous oviarous female-—The apterous oviparous female is very similar to the
apterous viviparus female in the salient features of its ‘anatomv. The body is a
little longer, sorewhat fusiform, specially towards the cauda. The colour is greenish,
with an oliveor red-brown tinge. The cauda is broadly conical and blunt. A
noteworthy fature is the presence of the swollen hind tibiae, which are slightly
smaller thy
surface )

those of the apterous viviparous female in the ratio of. & to . The

covered. with small sensoria, placed mostly on the upper “hreefourths of

the leygh. They are readily recognised as they walk with an awky i
gs.—The body contains only one egg, which occupies al - narters of
theghole abdomen. It is either laid in some convenient place dy of the
Adid shrivels overit, serving as an additional protective covering oo Wiy insuch
ases it is too big to be passed and the mother diés in the attemp2. . I ; of the
usual elongate’oval tvpe, brown in colour ; after three days or so i hining
lack. These females are produced ™ late December and may setred in

“Tanuary or February.

.'If:r.-’:'.':.—"l"hl'ﬁ species 1s remarkable for the production of numercs: ¥t kinds

of males. In November the apterous viviparous females begin to biring forth dull
orange coloured.voung. These after their usual four moults become adults. The
colour remains’the samé or gets slightly darker, the legs and antennae being propor-
tionately longer and blacker than other forms. There is a very strongly developed
genital armature consisting of a protrusible penis, contained within the lateral conical
lobes, and the whole bounded within the elliptic black ring.
The antennal joints are distinet, quite black, and studded with numerous small
secondary sensoria on all the joints; they are for that reason thicker also.
Length proportions ~—
IT1. IV. v VL.
16 11 10 73432

Sensoria small and scattered all round ; the numbers are on an average about

—12 on III: 8-10 ¢ "; T2-13 0n V and 1-3 on VI, besides the primary sensoria.

so that the genitalia comes into view even from the

lerent kinds of males, which normally form in the
1e three kinds may be found on a plant at
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(1) The commonest and the most abundant’type- Nhe *‘apterous male,"’

[t is rather lun_:; m'n], imuch narrower than :"I_lJLL_‘I'I'I-'I,'IH \.‘i\.'ip;al‘u11_-'.
female, Black and orange pigment are well d loped on the body.
The rows of dots in the lateral grooves on the dorsuil¥are very prominent.
The other characters are as detailed above. Theguesothorax is small
and normal and the rostrum longe and reaching- ivond the third pair

0l coxae. |’
(2) The second form is the '‘alate male.”” It is exactlWlike the apterous

male in the possession of pigment, antennae and geniflia, but the meso-

thir: 114, Tt hotnx voseinile tly 1 the al#te Qviparous female.
It La v whindl ssean nooray e oat either in ske ot form from
LiEOse trer v The antariod G f one is shiown n the figure
cdrawt A0 Seat e T T ving. lThe tody§beimng slender
they il L ecat Tatgegotherwise thec1s no justificacon fo alling themn
“voluminous '’ as seems to have been done in the case of oMeer wiugul

Aphid males.
(3) The third kind seems only a modification of the second. Here, a¥ishown
in the figure, the -individual possesses well developed thoracie
containing muscles for’ flight, but there are no wings formed. A
last moult from the pupal stage wing pads emerge but they are ¢
small stumps instead of the normal wings. The other organs are sjmila
T'his may be designated as the

i

stumpy male.”

Winged and wingless males in the same species are known to occur in other foreigii®
species also, but I have come across no mention of this third type in the literatire .
available in India. As specimens were collected in the field as well as-in the labora-
tory it appears to be of regular occurrence. ‘

Perhaps it may be possible to explain it on the hypothesis of scanty fiutriment,
as it has been customary to do in the case of parthenogenetic [emales, where alate and
apterous forms can be produced almost at will.  Brachyungwis harimalae seems to indi-
cate that the constitution of the males also 1s similarly and even more susceptible to
some sort of variation. In all probability, however, the main factor in the case of
males 1s the necessity for ‘‘ cross fertilisation '’ in the species.  As noted above the
Peganuwm Aphid is © protandrous,’’ that is the males form much in advance of the
females. The majority of them die in a vain search for the females, which might
appear even a month later. But there are always a lew males present when they
mature. '

The apterous males attempt to creep out of the colony in which they were born ;
the alate forms at once fly off and must effect cross-fertilisation, if they succee
all. A failure in the attempt to form a winged male results in a ‘g
which functionally at least is as good as any other male,

In this connection may be mentioned anc
recorded by several workers in Kurope ang
the eggs never succeéd in hatching.
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like rain, frost, etc.,
remain a large perc
studving this speci
course a special set

Oune or two ins
plant in the labor:
bags, with the ic
bags males were
middle of Nove
females remaine

ecause after these conditions have disappeared there still
tage which do not hatch. Some facts were observed while
that seem to offer an explanation. For conclusive proof of
t experiments with a definite aim would have to be earried out.

2cts to each branch were 1solated on several branches of a Pesanum
ry 11 October 141 3, and the twigs were enclosed in loose mushin
h of '-.'l.'.'ll'l.‘]tilt_‘.: thet ;;[1|'~".'i'|t s i'll'”l.'\'!'.l‘_'f exitil forms. [ the
ormed some davs earlier than the females, the latter after the
1551 Most of the males died soon after this, while the oviparous
wandering about, cach careving i1ts large egp. By the end of Decem-

ber all the femapes had laid their eves and only sonne viviparous femnales with yvoung and

pupae were lett.  None of the eges hatched | probably Lecause none were fertilised

It 15 a gpmewliat pasaliel case with what is well known in Protozoa . like Para-
mdgetn rom the origmal *° stem-mother ° mseet that hatches from the egp, we
Zet in sughtssion a large number of parthenogenetic generations, ending in the last one
hiv rmation of true sexual individuals.  The descendants of this common ances

L very much averse to mating among themscelves It would therefore appear

nless other males are introduced from o different stock an isolated colony how
large its numbers wonld die o« natural death, without being able to lay fertilised
@s to earry on the species into the next season.  Por this reason it very often

appens that from _-‘.:';13_:‘[;- 13':l:ll'.'|'.H in the field as well as in the labo Lory we seldom

secure eggs that hatch, the clustering thousands being the descendant

i

of only a simgle
Aphid Davis, Gillette and others have also noted that most of

LELC e2Ts '_'.::1]'.\_'1"«_"]
Min the insectaries shrivel up, while some of those laid and left unprotected outside
do hateh. These in all likelihood must have been cross fecundated and fertile

Peganwm harmala, vernacular ¢ Harmal ') or ** Aspand,’’ is a bushy Xerophytic
herb with white flowers and much-divided leaves. By some it is placed among the
Rutiaceae as an aberrant génus of that order, while othiers consider it to beline more
properly to Zyvgophyllaceae. - The plant grows abundantly in the neighbourhood of
Lahore as well as in other similarly dry districts in India,

An active principle has been extracted from this plant, called ** harmalin,” which
is supposed to be a specific against malaria, ‘This substance permeates the whole
plant and fmparts to it a peculiarly offensive odour, which has earned [or it the name
of ** devil’'s bush.” Itis probably this property which insures, in o great measure, an
immunity to the plant from the attacks of animals. It is believed that even a camel
would not eat it (Lakore Gazelfecr, 1504).

The only serious pest that the plant has to contend against in nature, excepting
pue or two occasional visitors, is its own peculiar Aphid, which often completely
e growing shoots.

& the Aphididae, up to very recent times, there were only two
e [ . privn as the type and Brachyeolus (Buckton) the
by the cauda being longer than the cornicles
acters, have now been sorted by van der

-
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Goot (rg13) into three more new genera with differences of 1.
such as the partial or total absence of lateral tubercles. Thesd
aphis for A. carotwe (Koch), Brachvsi pluon for A thalictd (Ko
for Hvalopetrus trivhodus (Walker), ete.

The Pegamm Aphid departs materially from the definitiong furnished for these
genera, particularly in the structure of the antennae. What
modern writers as the sixth joint consists of two parts, the prof

1e1 minor nnportance,
1¢ hus named Sema-
1), and Longicandies

now regarded by
mal known as the
“base '’ and the distal, which is often filamentous, as the ** sp ‘unguis '’ or
‘processus terminalis.”” The latter when longer than the former wi§s counted by the
carlier authors as the seventh joint and two main divisions were recqmised, one with
six-jointed and the other with seven-jointed anteunac. Lachnus and Aplis were
representatives of tiese groups according to Passerini, DBuckton, lichtenstein and
others. This has been shown to be au incorrect view, and the family Aphididae was
split up into a larger number of more natural groups by Mordwilko (1y#3), who has

been mainly followed by van der Goot (1g13)

prE

The ** harmal '* Aphid evidently belongs to their ** Aphidina ' tribe, hut none

of the genera comprised in it possess an anteunal spur shorter than the basd®
sixth article. T have thought it advisable, therefore, to place it in a new §
Brachvungurs. Other distinctive features, besides, are the small cornicles,
longer cauda and the presence of lateral tubercles on the abdomen. Two
species belonging to this genus have been collected in Lahore

Lije-fiistory.—The harmal plant usually perennates by means of an uudu"mml{l
root-stock, when the portion above the soil dies out after the fowering period is oper.
This takes place twice a vear. New shoots arise about February and, after flow :.‘I:!Iﬁ"':’L
in March and April, die off in May or June. The same rhizome sprouts again after
the rains, beginning from September and continuing up to about December, when
agam only dry branches are to be seen. So the periods of growth during the year are
roughly in spring and autumn.

The Peganum Aphid has adapted itself remarkably to this periodicity in the
growthi of its host. The eggs laid in December hateh in February or March., The stem-
mothers vigorously carry on parthenogenetic reproduction and one finds whole
branches lined from top to bottom with rows of concolorous individuals, Alate and
apterous forms are given birth to promiscuously until about the middle of April or
early May, when some sexual individuals are formed. These are not very common,
as only a few were observed in the colony. After the fruiting period is over there is
very little sap left in che branches and the heat too becomes intolerable. The para-
sites of this Aphid alzo breed very quickly, the Coccinellids and Syrphids completing
their ife-histories in shorter intervals of time.

Almnost all thui‘kl}hi{lﬁ are therefore destroyed, except those that have
ground to take shelter in moist cool places. None are to
Some eges are at this time deposited on the ple
eges must hatch in September, when the
plants are reviving. It is also possibl
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females from places @here they have heen secreting themselves. Viviparous repro-

duction 1s again stagfed with a fresh impetus and the tender shoots of the plants are
crowded over by t{## small green pests.
In November Busty-red voung are born which later turn into some kind of males,
either apterous, alate or stumpy. The winged ones migrate to other colonies.
In December thegtrue females make their appearance and soon begin laving. If

of mating fertile eggs are laid, otherwise the sterile eggs are

they get a chai
passed out whigh shrivel up later. Iach female contains in her body a single big
e,
When actige multiplication goes on, the voung take onlv four or five days to
become adult 1
The ants of the Myrmecine tribe build their nests in dry open places, and it is in

oulting four times, once a day.

sinilar places that the Pegannm plant also grows abundantly. A close relation,
therefore, geems to have sprung up between the Aphid and the ant. The craters
of ant Ctlt‘lie.f- often open below the infested bushes and their workers are incessantly
coursitig up and down the branches and coreing themselves with honey-dew,"’

is freely exuded by the Aphids. It is not at all an uncommon sicht to

he ants lifting up fallen plant-lice and depositing them again on the juicy

For observing them at close quarters some plants were brought into the labora-
tory in pots. After a few days it was noticed that, through the hole at the bottom of
the pot, some workers of Monomorium indica (kindly identified by Mr. G. R. Dutt of
Pusa) had entered the pots and established their galleries in the soil about the smallet
roots. A large hole opened at the base of the plant, while a heap of small pellets was
laid to one side as a result of this excavation, -\ week or so later a part of this colony,
that dwelt at a little distance from the pots, had shifted itself into the new walleries
bringing all their larvae and pupae with them. The latter were often aerated in the
sun below the brauches. This ant is so diligent that in October and November it
““milked "’ the plant-lice at all hours of the day and night. At no time during
the night were the plants found to be entirelv free from aunts. Some of them were
always present.

The ants often took the Aphids into thei galleries also. This could easily
be observed when anv kind of plant-lice were brought into the laboratory. As soon
as the ants discover that the plant-twigs are not vielding any sap to the punctures
made by the Aphids and that therefore nn honey was forthcoming, they bodily
removed the Aphids into their nests, where very likelyv they served as food for their
larvae.

It is also possible that the eggs of this species are stored by the ants in their
taken care of till the fresh shoots arise in early autumn and spring. This
by Lord Avebury in regard to an I‘:!‘t;{]i.‘-“]l ant (Anls, Bees
by Forbes and others from America, where A phis
Lastus nicer for its existence and distribu-
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Such relations, I have reason to suspect, exist in Lahore al¥@ though the question
has not been thoroughly investigated vet
Very few eggs were observed to be laid on portions of the pla§t above the soil, as
15 the case with so many other Aphids
In June as noted above most of the plants die, but some of ghem even at this

time put forth fresh shoots which remain green throughout the rainfseason.  On such

twigs early in June some cges were observed to have hatehed into em-mothers and

the first generation were vellow ; alterwards their progeny acqued the normal

:E\_"|'1.'IL"I'I. ’-.‘
Brachyunguis letsoniae, sp. nov.

.IFfII'-'\.'. I'I.-I.|r-.'.""''I':'|'-J S[..fll:lll:-;.-.lul'\.

Iistinguishing characters. —A  lairly large, strongly pruinose, green species ;
cornicles small ; cauda conical and larger than cornicles, both light green, the latter
with a brown intercornicular band ; antenniae shoui <+ ~FAth artiele smaller than
its base; about seven sensoria on the (5rd see fre insects clusterm the
inflorescence of shiny-leaved Lefsonia : &

MORPHOLOGICAL 1&gl

A plerous viviparous female.- -Body rather large, long, oval and strongly archec
covered with white meal

Colour green, lighter on cornicles, legs and antennae ; a prominent row of mostly
double spots on the lateral grooves, one pair on each body segment : between the
cornicular bases stretching up to the carinae is a bhrownish-red band.

Head brown, with pits far apart for the antennae ; front well rounded and convex.

Eves blackish-red or light red in the yvoung.

Antennae short, light greenish ; distal joint smoky ; they do not reach more than
half way aver the back. Article VI equal to V and much smaller than TII.

Length proportions :

I11. 1V. V. VI.
17 2 (o 6} + 41
Actual lengths .. o0-2q 0 LG ‘17 ‘1208 mun.

Thoracic segments well marked off, showing lateral depressions prominent on
prothorax, which bears distinct lateral tubercles on the sides.  Additional small lateral
tubercles on the first and seventh abdominal segnients.

Cornicles greenish in colour, small, cylindrical, very slightly incrassate at base, a
little more than twice as long as broad, smaller than cauda.

Cauda greenish, conical, very broad at base ; the distal part beset
teeth, basal part smooth ; about one-third as long again as
Anal and genital plates somewhat rounded and d4
Rudimentary gonapophyses three in nu
Legs rather stout, with black tarsi.
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Rostrum ereenisl
in front.

M easurements

Body 185 = "Ro i
Antennae ; o . 105 1Tt
Cornijgle oy = v KT
Candd ' R
Alate viviparfus female Body slichtly smaller than in the apterous female.

Colour similar, with dusky preponderance over antennae, legs and thorax.

The pattern on the abdomen, as shown in the figure, consists of rows of blackish
spots, two on the lateral grooves and two on either side of the mid-dorsal line ; three
laree round spots on carinae in front of the cornicles ; the post-cornicular segments
show three hands across them, the first one the largest,

Head dark, somewhat pointed inten directly implanted in the frontal pits,
situated somewhat laterally, ringed with hlack, otherwise oreenish-yvellow, about half
the ]H’h' length ; half of ird arficle narrow hasallv, swollen and black distally

Lenglh proportions

11 IV V. VI.
It [2 LY h -5 (average).
Lengths .. *30 20 1) 3408 mm

1

From 6 to 8 fairly large secondary sensoriae grouped only on the distal black half
Bt the atd article ; 1 or 2 of these are smaller in size than the other 6

The primary sensoria on U and VI possess a hair-rim,  From the fourth joint
onwatd the antemiae are scaly.

Eves red.

Prothorax brownish-green , with lateral tubercles and a black transverse hand

Mesothorax with usual black shining musele bosses.

The metathorax has two black dots placed laterally, almost in line- with the
lateral grooves of the abdomen

Lateral tubercles on the 7th abdominal segment pointed and concial ; there are
flat ones on the other segments.

Cornicles green, similar to the apterous female, tips vasiform,

Cauda greemish, larger than cornicles ; conical, with a broad base.

(Genital plate crescentic, concave anteriorly ; anal plate large and rectangular.
Legs with tarsi and distal femora blackish, otherwise brownish-green.
The rostrum reaches to the second coxae : between the third coxa there is 4

ack depression . %

ormal ‘* Aphidine '’ venation ; veins thin and brownish ;
. Stigmal vein, as shown in the camera drawing,

f the cubitus is inuch nearer the apex of thes

MIT.
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Measurcments (on an averaee)
Body : : o 205
\nteunae , ; . 1T mm.
Wing expanse .. . bY

73 Imm.

Wing . 2hoeTTRanm.
Corniele | 012 <w<1‘11|m.
Cauda : . T NG

This insect has been collected only fram Lefsonin scandens in the Botanical
{zarden during the month of October, ro1; soan after this it disappeared and
was never found afterwards even during March and April.  Lefsonia is neither a
comnmon nor perhaps an indigenous plant in Lahote. For the sake of its beautiful
silvery leaves it 15 cultivate’ in gardens as an ornamental ereeper.

The Aphid infests the teri'er voung branches and the inflorescences of the
plants,

Nothing is known about its furibier histors an? prebably some alternate host

may be found later.
The species 12 named after the host plant and evidently bebnies to the new genus
Brachyungiis

Brachyunguis (?) carthami, <p. nov.

Host.—-"*Wild safflower "" Carthamus oxyearpi.
Distinewishing characlrrs.—Body oblong : ashy-gray on account of the thick mea'y
coat: two laree rectancular blotehes inte-nal to the cornicles and rows of other 1 lack
spots on either side with one in the muddl: ; cornicles black, smaller than eauda; lateral
tubercles large and antennae short w th sensoria even oa the joints of the apterous

viviparous female; it appears in the hot manths of May and June.

MORPHOLOGICAL DESCRIPTION.

A plerous viviparous femile.—Body oblong to ovate, rather depressed, thickest in
the cornicular region ; showing distinct carinae in most specimens

Colour ashy-gray or whitish, in life almost eryptic on its host ; but this is due to
a very thick layer of pulverescence which conceals the real reddish-brown colour of
the insect.

The pattern on the body becomes visible on removal of the meal with a drop of
alcohol. It consists of two prominent irregularly-rectangular spots, internal to and |
slightly in front of the cornicles. A median row of dots extends from behind the head

right up to the cauda ; on the thoracic segments the spots are largest and faintest on
the anterior abdominal serments: a double row is noliceable near the lat EI'”NES

. « i . s ¥
and still another is formed by the black and conspicuous la reles.  The skin

bears a mosaic of anastomosing lines. >
Head rounded in front, black, about-as2mg as broad,

Eyes black



4

238 Memoirs of the Dudian Musenm 1'\'{11,. VI,

Antennae black,
hevond the anterior t

sing from depressions; theyv are very short, hardly reaching
rd of the body ; the joints are well marked and intricate.
The spur is only slightlv smaller than the base

Length proportions :

111 [V vV VT
! [ iy 1 h;'_, _|:5|
Actual letfaths .. o020 (838 I8 G TO LT 00 1,

Sensoria are [:1'{-.~'-cm on articles IIT and IV, from 3 to 5 and 1 to 2 respectively.

The prothorax has a large lateral tubercle and three spots on the dorsum.

The mesothorax and metathorax have their median and lateral spots particularly
large ; they almost form one continuous bloteh in some individuals,

The abdominal segments possess lateral tubercles the largest of which are
sitnated on the first and seventh seements, The others are small but black and in
macerated nounts come out exactly like sensoria.  Fach black tubercle appears to be
associated with a small sensorium

The posterior segment frequently overlaps the cauda,

Cornicles black, imbricate, somewhat truncate conical, not quite cylindrical as in
the tvpe of this genus. The base is about two-thirds the length and the apex less

1 half. It is about one-tenth of a millimetre long.

Cauda broad-based, somewhat conical ; apieal porfion black, basal hyaline except
the edges. It is about as long as its breadth at base: a little longer than the
gornicles in the ratio of 3 to 2.

Anal I]ll-ﬂtf_" eonspicunus black, rounded posteriorly. -

(enital plate somewliat overlapping ; a little larger and concave anteriorly.

‘Rudimentary gonapophyses three in number: the central one the largest and
beset with a few spinies.

I;'E'?‘_-':.' 1"51‘ti1r,f_-f~?a_hﬂrt-i111d stout, dark brown ; tarsi and precoxal areas black,

The ms_trﬁn_l reaches up to the middle of the 2nd and 3rd coxae.

Measuremgnts, (in large tndividuals) —

Body Ly - .. 2°0%0'95 mm.
Antennae = 3 .. 070 mm.
Cornicles 2e o e X0 s
Cauda o 3 PR T o (e

Alate viviparous female.—Body ovate, mealy.
Colour similar to the apterous viviparous female.
Antennae, head, prothoracic band, mesothorax, legs, cauda and cornicles all black.

W}mtttrn on abdomen is also similar to the apterous viviparous female, except
that ol carz in front of the cornicles there are three large cjecular spots and a

small one near the hiSe==kaghie cornicles. The rectangular blotch is absent, but on the
margins there is just another Tow Q'f‘tin}-' dots in addition to the median and lateral
ones. b 5

Head broad, with prominent eves and ocelli. :

LY
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Antennae very much like that of the apterous viviparous female: the spur is
small.
Proportions (on an average) ;—

I11. V. L VEL:;
I 0 § 6k 451
Lengths 0'23 0710 O T0 011 40000 min.

The whole length about three-fourths of a millimetre.
Sensoriae from 5 to 7 on article I11 and from 2 to 3 on article TV.

The primary sensoriae are provided with hair-rims and are normal.

Both pairs of wings are of the same tvpe as in Aphidinae: the veins are well

marked and the stigma brown.

The lateral tubercles on the abdominal segments are much larger and their sen-

sorium-like character is brought out with great distinctness as shown in the figure.

Cornicles more cylindrical than those of the apterous female, but of the same

form and size : black, imbricated and subeconical.

Cauda more pointedly conical; the distal half bearing the usual curved hairs is

black and toothed,
Rudimentary gonapophyses three.
[egs long; =ole-pustules present above tarsi.
: The rostrum reaches up to the znd coxae; last
fore 1t,
Measurements —
Body
Antennae
Wing expanse
Cornicle
Cauda

The ratio of the cornicle and cauda is as 5 to 8.

joint twice as long as the one

100 X Q°Q4 mim.

075 mni.
iR KPRl
aog L,
[ 55 b

The insect has been collected only during May and June on Carfhanins oxyearpa,
a wild spiny compositous weed which grows verv abundantly in waste:land. The
particular spot where it turns up every year is a fullow piece of land in the fields
between the Chhota Ravi and the first ¢ Rakh’’ (reserved forest) along the road lead-
ing to the railway bridge. :

There are a number of ant colonies in the vicinity and the Aphid is very rarely
Frequently a nest opens just about the roots of the
host-plant and the ants coursing up and down the stems are a sure sign of the pre-
sence of the Aphid.

It is a striking fact that this Aphid does not thrive well when kept on plants in

the field 1solated from the ants. There are so many Aphid enemies to contend against

during these months that only those colonies have a chance to live and grow t’.m-r(-_‘
protected by the #fits. It was also noticed that plants on tl ters of ant's nests

were thickly populated with Aphids, while those e‘.-:mm two away were
entirely free from them. Probably their distribution is controlled by the antstoa

certain extent.

found unattended by them.
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Life history. -During the rest of the vear the life-history is still unknown. There
is only one host; cu tivated saffron (Carthamus uncforins) is not known to be
attacked and is not grown in Lahore.

The systematic position of this new Aphid is quite interesting. 1 have very
hesitatingly placed it along with the leganon species in the genus Brachyunguis.
The spur being shorter thui the base, the cornicles smaller than the cauda, and the
presence of lateral tubercles are features i common with that genus,  But important
differences, some of them given below, mark it ofl ¢learly from HBrachvimguis :

(1) The cornicles are hlack, conical and hroad-based, not hyaline or ecylin-
drical,
(2) The spur ofthe 6th antennal article 1s not so small, sometimes it 1s alniost
subegual with the base.
(3) The canda is not quite double the length of the cornicles but much less.
(4) Specially noteworthy is the presence of secondary sensoria on articles I11
and IV even in the case of the apterous viviparous female

Qf all the genera catalogued from Lurope and America that combine - phis-like

characters (Aphis, Linn. Mordw., van der Goot) with the cornicles smaller in length
than the cauda, this species approaches nearest to Broachyinenis, gen, noy It how-
ever, considerably diverges from the tvpe But for fear of muitiplying and erecting

'w genera for single species I have tentatively allowed it fo stand in this group.'

Eichochaitophorus himalayensis, sp. nov

Hust.—Several species of Salix that grow along the banks of canals, streams and
rIvers.

A small insect, chiefly sitting along the wmidrib of the leaves, o1 encrusting the
tender shoots just above the stipules. Light greenish to vellowish in colour ; two
crescenticbands around the bases of the cornicles on the dorsum ; meeting two elongated
spots on the first abdominal segment ; another blotch on the thorax ; all of a dark
green colour.

Cornicles truncate, with a network of lines on the surface ; cauda constricted,
knob-like ; anal plate notched and a few large sensoria on the third joint of the winged
female are distinctive characters. DPlenty of sooty fungus blackens the lower leaves
of the host-plant and aunts both small and large are always in attendance.

[ JESCRIPTION.
A pterous viviparous female.—TBody oval to ovate, covered with long brstly hairs,
directed backwards,

LI Brachyunents carthamy, Das, 1= indeed somewhat different from the othier species of the genus,
especially in We somewhat conical furm of the comicles, in which respect it shows some relution to the
genus Longiongnds, a'ﬁhd'-_&l‘];;iﬁcrent other characters of this species however, such as the short-
ness of the " unguis ™ (spur) and very flattish, almost rodimentary lateral tubercles, ninke it advis-
able that Br. carthami shonld not be separated from its original genos.

Sceondary sensoriac on the antennal juints of the apterous female, os present in this spedies, are
likewise found, as far as Enown, in Jdphis facobeae, Sehirk. and A phis sencctomis, Williams, P.ov, 4, G |,

el

o iV smm

il
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Head yellowish ; front broad, earryving two groups ol bristles.

Eyes brilliant red.

Antennae short, reaching about half way down the back ; basal part concolorous
with head, the distal part from fifth joint onwards black ; spavingly hairy ; last joint
slightly eurved.

Length proportions -

IT1 IV V VI
Ity e t -_}-1-]:]
Actual lengths .. (20 (L i & (08 < 0020 111,

No sensoria are present except the normal primary ones

Prothorax as broad as head : on the lateral sides of the groove behind is a small
tubercle,

Mesothorax large, with an irregular green black blotch, broad in front and nar-
row behind and meeting with a smaller spot on the metathorax. Near the lateral
edges there is another small faint dot .

Abdomen verv bristlyv ; on the first abdominal segment there are two Hattened
latero-dorsal green spots and another in their middle with winch they are often con-
fluent. Another pair of broad crescentic bands passes internal to and around the
bases of the cornicles, leaving large circular arens around them and extending up fo

: . . : N
the last seement but one. The seventh annulus also bears two greenish spots. LIy

pattern is shown in the fizure

The cornicles in surface-view appear ring-like, very little above the body level,
brown. A clear circular space of a light greenish colour brings them into relief.
Under a high power, in lateral view, they are truncate, with a wide base and nar-
rower somewhat flanged tip. ‘There are eircular lines over the basal part and a
network of them on the distal part (see fizure)

The cauda projects bevond the body as a spherical knob, between which and the
hroad base there is a narrow constriction, Knob vellow-coloured; there are a few
curved hatrs over it ; length about double the cornicles.

The anal plate can be seen from above: it is almost rectangular, with a shallow
but a very distinet notch or depression in the middle of the posterior border, Its
bilobed character is just indicated and is not at all so well marked as in Calli plertna

The genital plate is not well seen ; the colour, like the anal plate, is greenish-
vellow, but the vulva between is quite large.

Rudimentary gonapophyvses four 2.

Legs normal, hairv ; of the same colour as the body throughout except the dusky
tarsi; the “' sole-pustules '’ are indistinet above themn. :

Rostrum very light greenish, almost hyvaline, showing a clear narrow browil grooy semmss
in its middle runnigg up to the slightly darker extreme tip. It reaches up to the third
coxae ;

| [The number of rodimentary zonapophysae was net filled in in the original manuseript: very

likely the nunber i3 4, as in other Chaithophoninae. P, v d. G.],
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Measurements (the size is very variable) :—
Body length o 3 . I'35—1'50 mm.
Breadth oo L e O70—0'85 L
Antennae am ’ S Sk U e p
Cornicle 2 i .. 00b mm.
Caunda x " WA 5a oF

ar

Pupa long oval; on the brown head the red eves and smaller ocelli are visible.
Prothorax and central mesothorax green.  Wing-pads whitish., ‘The abdomen shows
a similar pattern on the back as in the apterous viviparous female.

Alate viviparous female, —Body a little =maller than the apterous viviparous
female, but very variable, with long hairs all over the body situated on tubercles.

Head dark brown, slichtly grooved in front ; median ocellus placed ventrally.

Eves red

Antennae dark, short, reaching half wav down the back, somewhat curved near
the apex.

The length proportions of the articles vary considerably, but usunally IIT is sub-
equal to IV and V taken together and smaller than VI including the spur, which is less
than three times the base {about two and a half times). The spur in most speci-
mens is a little shorter than II1 but sometimes subequal.

Average proporiions :

[11. [V. V. VI
6 q 7 5413
Actual lengths (variable) .. 26 ‘16 £ 00 421

(= 30 mm).

The secondary sensoria are large and few in number, placed only on the distal
half of article III. The number varies from two to live (2-5), usually there are four.
There are no hair-rims and the double contour is circular.

The primary sensoria possess a circlet of hair and are of normal type.

Prothorax and mesothorax normal, black ; after immersion in aleohol two spots
are seen on the former.

Wings hyaline; venation normal but variable, as shown in the fgures. Costa
thicker than other wveins, but not as thick as the subcosta. Stigma brown ; its
posterior border bears a row of characteristic hooked spines, and behind these runs
another streak like a false vein. The cubitus sometimes has three forks. The pos-
terior wing rarely has two oblique veins, usually only one.

Abdomen pyriform, greenish-yellow, with a similar pattern of dark green bands
as in the apterous viviparous female, that is two large latero-dorsal spots on first
abdominal, two crescentic ones around cornicles not meeting with each other anv-
where, and two small spots on the precaudal segment. There are no lateral tuber-
cles but two rows of black dots are well seen on the lateral grooves and margins

The cornicles appear as rings from above, with a clear light greenish space around
their bases. They are similar in form to those of the apterous viviparous female but

B R S G— G — T
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not so broad at the base, and the network of anastomosing lines extends much nearer
the base : there are fewer circular lines. The length is a little greater than the width
at the base; smaller than the cauda,

The cauda and anal plate are of the same form as in the apterous viviparous
female.

Rudimentary gonapophyses four 2.

Legs longer and dusky.

Rostrum up to a little beyond the 2nd coxae.

Measurements ;

Length o : o DO8—IT45 Tnm.
Breadth - i . 0g3—0h3
Antennae orBo—arab
Wing expanse . . 7 co 370—4730

“.rlklig - . ‘e L0y OF0 0 o
Cornicle 0 O80—0"0G7 1M1,
Cauda s 2 i TSR

Svstematic.—This small pretty Aphid of Salix evidently belongs to the genus
Eichochaitophorus, recently founded by Iissig to receive a populous Californian species
(Pom, College Jour. Entom., May 19I2).

So far there is only one species in the genus and I add another from India. The
Californian insect is very variable in all its structural characters and so is the Indian
one. It would be quite possible in some cases on a cursory examination to confuse
specimens of the two species mounted in Canada balsam with one another. But the
main points of difference are the smaller size and different host of the Indian insect.
The green pattern on the back is also differeat as well as the length proportions of the
antennal articles. The number of sensoria in the American insect ranges from 3 to ¢
while in the Indian insect there are from 2 to 5 only.  The posterior wing in most cases
has only one oblique vein, though occasionally a second one is present either wholly

or in part.

The generic characters in the form of the cornicles, cauda, anal plate and the
presence of a row of short hooked spines or hairs on the posterior border of the stigma
are all alike. \

The species is distributed over the plains of Northern India and may be collected
from March to September, on the banks of streams and canals that branch from the
main rivers. The indigenous home appears to be the Himalayas from where rivers issue
and spread the species in the plains along with the host-plant. Near hills it is more
abundant and has been observed at Saharanpur, Jammu, Rikhikesh, ete. I have for
this reason called it Eichochaitophorus himalayensis, sp. nov.

Life-history, elc.e-After the rains, in September, the leaves of Salix spp. begin to
be attacked very severely by a rust, Puccinia Kuui (identification by Dr. Butler,
I'usa). The Aphid, also, not getting sufficient nourishment leaves this host and prob-

! See footnote, p. 241.
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ably migrates to some other place. The further life-history and the formation of
sexuals has not been noticed,

There are the usual insect enemies; specially active are Sevonus communis and
Chilomeles sexmaculata.

I'he small brown ants (Myrmeeinae) and larger ants (Camponotidae) are always
found attending the Aphid colonies.

Callipterus trifolii (Monell)
(Lucerne or Clover Aphis)

synonvm. —{Chaifopliories macilatus, Puck
Literatitre -—

(1) Monell, Camadras Povtom., XN po 1. 1852 {eontains the original description)

{2} Ind. Muse Nades: IV, poo257, ol o reprint of the same in Fudian Fusect Life by Lofroy,

p- 746 (mives an indifferent description with figures under 1 wrong name)

{3} Davis, dan: Enlom. S | #teri I, 1908 {gives a description with figures)

This Aphid is very widely disfributed in India and has been collected at most
of the places where lucerne () odicavo sativa) is erown as horse fodder.

The first notice of it is to be found in fadian Mus. Notes, Vol. IV, no. 5, 18qg9,
when it was reported from the Jodhpur State Farm

The specimens were submitted to Buckton who gave a short description of it as
new species of Chaifophorus. 1t seems to have nothing in common with the
characters of that genus but, as reported to me by Mr, J. J. Davis and compared with
published descriptions, is evidently identical with the American insect Callipterus
trifolii, the yellow Aphid of clover.

I have found it in several districts in the Punjab on various species of Medicago,
also on the introduced Egyptian clover, from March to May. The lucerne Aphid is
medinm-sized, somewhat fusiform, pale yvellow in colour, with rows of dusky spots on
the back. ‘These spots make it appear under a low lens or to the naked eve of a dark
grayish colour or mouse colour.

It is extremely sensitive and the adults are very olten found singly or with a
brood of a few young around them. With the slightest. touch or shake of the twig,
on the under sides of the leaves of which they may be sitting, they fall to the
ground. After remaining perfectly still for a short time—feigning death-—they
scramble up the branches again. On account of this habit it has been found much
easier to collect them by spreading a piece of cloth under the plant and then shak-
ing it gently. The voung are not so active, nor are those that are abont to moult
or that are reproducing.

Both apterous and alate females reproduce parthenogenetically, which is said to
he rather unusual in this genus.

As accurate and fairly detailed descriptions are available in "\ merican literature,
no further morphological account is given here.

Systematic.—The generic position of this species seems to be an unsettled question
so far. That it is not a Chaitophorus, as Buckton took it to be, is perfectly clear, It
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evidently belongs to the tribe Callipterina, Mordw. A kev to the genera has been
published by Wilson in the Canadian Entomologist for August 1010, based chiefly on
the relative lengths of the spur and the base of the sixth antennal segment, taken in
conjunction with the form of the cornicles. According to these characters it may as
well belong to Mvzocallis as to Calli pterus, but its cornicles differ from both. The an-
tennal lengths are not now regarded as very satisfactorv characters for the separation
of genera, so if we overlook that character, the species would it into Twberculatus
of Mordwilko with characters as emended by van der Goot (1g13). The new type
taken by the latter is Callipt, betulicolus (Kalt ), again an aberrant species, but pos-
sessing several features in common with the lucerne Aphid under review. These fea-
tures are :

(1) Capitate hairs over the body

2y T,ateral tubercles on the abdomen.
)

{2
{3) The presence of apterous parthenogenetic females with sensoria on their
dntennae,

In view of this van der Goot has receutly proposed that a new genus may be
erected for C. hofuedicofus (Kalt.) and that C. frifolii (Monell) may be stvled Neocallipterus.

For the present therefore we may leave it as an open question until further know-
ledge of these forms 1s forthcoming. Some further information may be expected in a
Bulletin on the ** Yellow Clover-Aphis " that is about to be issued by U.S. Depart-
nient of Agriculture.'

Shivaphis, gen. nov.

Tvpe : Shivaphis celit, sp. nov.

C haracters.—Head grooved in front, without frontal tubercles.

Antennae long, ringed with black ; 3rd joint longest, equal to any of the two fol-
lowing which are subequal ; article VI furnished with a nail-like process asin Lachninae
or in Phvilaphis.

Sensoriae somewhat elliptical.

Wings with cubitus twice forked, with clouded veins which flatten into pig-
mented areas at the apices; stigma similar.

Abdomen ovate and provided with four rows of wax-glands, which are also present
on the head and thorax and secrete profuse quantities of white powdery and fibrous
Hocculence.

Cornicles ring-like, small, almost flush with the level of the body, not rising above
that of the glands.

Cauda well developed, eylindrical, resting upon a broad watchglass-like base,

Anal plate in viviparous females deeply bilobed as in Callipterinae.

' |Since Mr. Das finished his manuseript. a detailed account of the ** Yellow Clover Aphis " has been
published by Mr. J. J. D®vis (U.S. Depl. of Agr., techn, series, nr. 25, part 2, 1914), in which paper the
species is still called Callipteries frifolii, Monell. Later investigations by Theobald have defimitively
settled that the *“‘ clover-aphis " is identical with A phis ononidis, Kalt., and therefore has to be called

in future Calliptorus ononidis, Kalt. (see Theohald. African Aphididae IT: Bull. Ent. Kes,, Vol. 6. 1915,
pe134)  Pov,d G
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Rudimentary gonapophyses three in viviparous females and four in oviparous
females.

Rostrum very short.

Shivaphis celti, sp. nov

Host. —Celtis qustrafis (The Indian Ehm).

Fern. *“ Batkar ' ; the fruit is knowun as ** Indarba.”’

Distinguishing features.—This pretty insect is not likely to be mistaken for any
other oceurring anvwhere in the vicinity, so characteristic is its appearance even to
the naked eve. ‘They give one the idea of small pieces of cotton wool, ranged along
the ventral veins of the Celfis leaves, They jump off with the slightest touch or
shake of the branch and settle upon another leaf or twig alwavs secrambling to the lower
surface, unless the upper surface happens to be quite in the shade.

Under a lens the species shows the whole body, including the legs and wings,
quite laden with the waxy flocculence, which flows at the two ends of the body into
long thick, hair-like processes.  Over the white back four rows of dark glands ranning
lengthwise fron the head to the cauda are conspicuous.

Other distinguishing characters ave:

The speckled wings; very small ring like cornicles; (J-shaped, bilobed anal plate,
and the ringed antennae, bearing a very small nail-like terminal process to the 6th
article.

Figures 1 and 2 show it as it appears to the naked eve and under a lens
respectively.

MORPHOLOGICAL DESCRIPTION

Apterous viviparous female.—Body covered on all sides with white woolly
flocculence, streaming out more particularly from the head, legs, anal end, and the
lateral and dorsal glands; after removal of the flocculence with a drop of spirit the
insect shows an elongated oval form, with wavy or festooned edges. Targe glands
occupy the lateral convexities.

Prevailing colour pale or dusky greenish ; intermixed in the colony pink-coloured
mdividuals are more abundant from September to November than in March and
April.

Head black or dark green, without frontal tubercles ; the front is grooved, with
a large gland on either side. ‘I'wo more glands on the dorsal surface. These secrete’
the flocculence which often projects anteriorly or upwards.

! [A few corrections and additions are necessary to the characters of the genus Shawapliis, a5 given
by Mr. Das:—

(i) Mr. Das does not mention the presence of a distinet hair-rim with the primary sensoriae and a
very small one on the secondary sensoriae,
“ﬂ'

The cornicles are distinetlv raised above the level of the dorsum, umir length being about
half their diameter.

(e

The rudimentary gonapophysae in the viviparous females are 2 in number; in most cases thev
are fused together. In the oviparous female the number will very likely be the same.

No mention is made of 2 well-developed enlarged * empodial hairs "' (“ haftlippchen ) at the
base of the tarsal claws, as present in all Callipterinae, P, v, d. G.}.

L)
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Eyes brilliant red, with well-developed ocular tubercles.

Antennae wide apart at their bases, reaching half wayv down the back ; junctions
of articles black, alternating with the rest of the segment that is whitish or vellowish ;
appearance ringed. Last segment (VI) with a very short spur or *‘ processus termi-
nalis,”” similar to that found in Lachninae or Phyllaphis; jrd article longest, about
twice the size of IV, V or VI, which are all subequal :—

I11. I V. V1.
Lengths .. 034 Wl s i (710 111,

Prothorax well defined, elliptic, broader than long ; lateral edges rounded, bear-
g large black glands; four more glands in two pairs, one behind the other, on the
upper surface, and two latero-dorsal black depressions

Meso- and metathorax like the abdominal segments furnished with two median -
and two lateral dusky round glands.

The abdomen bears four rows of black spots which are the wax-sccreting glands,
one on either side on the carinae and bulging outwards and two on the middorsum.
Over the greenish or pinkish dorsal surface three or four faint whitish longitudinal
lines or grooves are noticeable ; transverse ségmentation of the abdomen cut these
grooves across, marking the surface into squarish areas in the middle of which lies a
gland. A row of blackish depressions runs upon the lateral grooves, continuous

along the whole hody. The two median spots of the penultimate segment are larger, %
while those of the last one are confluent with each other. This segment has no lateral %

glands,

Cornicles little more than black rings with whitisly centres, hardly rising above
the level of the wax-glands; outline double, like a sensorium.

Cauda of the colour of the body, with the tip only dusky ; almost cylindrical,
resting on a broad watchglass-like swollen hase ; there are strong spines as usual.

Anal plate blackish, deeply bilobed or cleft like the letter U ; the two limbs of
the ) enclose the cauda and project as far, so that three processes seem to be present
at the anal end.

Genital plate much in front, large and prominent, about the same colour as the
anal plate. With a high power three rudimentary gonapophyses can be discernerd
just behind the genital plate.’

[Legs pale brown, alinost of the body colour, except the stout black coxae, spe-

cially the hindmost ones. Distal femora and tarsi also black. In life covered with

thick floceulence.

I |'the spur of the sixth joint is not so very short. its length being about | the basal part of the
ultimate joint. .

On the under <ide of the antenual joints 3, 4 and 5, there are present at the tip a number of small
wax-clauds, of the same form as those on the dorsum. D. v, d. G.].

® he nontber of rudimentary sonapophysae is apparently 2; they are placed very close together
and often seem to be united. F. v. d. G.].

f [On the basal part of the tibia and the distal half of the femur small wax-glands are visible ol
exactly the same form as those on the dorsum of the body. FP. v. d. G.].

N
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Rostrum very short, just reaching a pit between and in front of the second pair
of coxae. The short beak is probably correlated with the sensitive nature of the
insect ; some other Aphids that also have a similar beak resemble it in the habit of
dropping down at the slightest alarm.

Measurcments

Body s 4 <y QU XSS M.
Antennae .., e e 1720 4T

Cauda o 53 4N o Sl

Cornicle .. T oo oy, in diameter.

Mate viviparous female. - The alate female has often o lareer amount of white
floceulence, specially on the hiead, from which some pieces flow towards the front and
uthers backwards and upwards; from the sides two very long and thick masses pro-
ject backwards along the margin of the wings and extend beyond them like a tail.
There is a predominance of a dark colour over the greenish vellow (or pink in Sep-
tember, October and November). The size of the individuals varies a oreat deal,
particularly those kept in rearing pots under glass chimmnevs which are distinetly
smaller in size.

" Head black ; front with two black wax-elands with a groove between as shown in
the figure. Two more glands situated behind between the dark red eyes.

Antennae long, about the size of the body, ringed with black at the joints of the
“ two articles ; the third is the longest,

black in the middle, and the 6th has a very
short spur.

Length proportions .

I1I. [V, Nk VL
33 IO 15 123
Actual lengths .. 33 ‘25 24 ‘24 m,

Sensoria about the middle of the 3rd article, the black portion with from g to 11
sensoria. They appear to go in pairs : the number in larger specimens may even run
up to thirteen. The third joint in such cases is loneer,

and placed in oue line.

All the sensoria are circular

Prothorax similar to that of the apterous female ; two pairs of glands form a single
transversely elongated band ; the band is darker than the prothorax and raised above
its level. Two glands present on the rounded lateral side, but there are no lateral
tubercles.

Mesothorax with shining black muscle-bosses : on the dorsum and sides a4 Ccol-
spicuous black stigmal spot. The lateral lobes of the muscle-bosses are again sub-
divided by a longitudinal line. Those towards the inside are light in colour and smaller
in size. 5

Wings iridescent, long and slender, stigma smoky ; all the veins are clouded witlh

' [The primary sensoriae bave a distinet hair-rim: the secondary sensoriae show an exceedingly
short vne. P.ov.od G
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dusky pigment. At their ends near the margins the flattening of the nervures is
conspicuous ; the cubitus after its first fork bends sharplv and the two branches of
the second fork are equal.  Stigmal vein hardly visible near its basal end, but a cloud-
ing at the distal end is always present, the wing appearing speckled. The hindwings
also have similar clouding at the apex of the wing and vein ends

The pattern on the abdomen is slightly different , but in the main is the same as in
the apterous female ; on the first three abdominal segments the blackish glands of the
middle pair are large and confluent with their fellows, and form a straight or slightly
erescentic band quite raised above the level of the abdomen, as shown in the plate.
The glands on the carina make the contour of the abdomen wavy. On the hind seg-
ments the glands again become larger than those of the middle segments which have
them only faintly marked, while on the penultimate segment zll are confluent in a
single mass. :

The cornicles are like rings ; rather laree, with a distinctly double outline,

The cauda and anal plate are exactly like those of the apterous female.

The legs are more dusky and possess larger flocculence.

The rostrum is small, just reaching to the black sternal bosses. On the ventral
surface just above the coxae a black blotch is noticeable a little on the lateral side ;
the segmentation of the abdomen is much more marked on this side.

Measurements -

Body £ .. I'45 %75 mu. (may be smaller or larger).
Antennae s ca o IsGanm

Wing expanse . . e Lo B

Wing e .. 275 x0°g8 mm.

Cornicle e about o005 mm. in diameter.

Cauda o i

Glands.—Fach gland consists of a large

number of more or less regular polygonal plates, é"-“—" Kenr

grouped together into a rounded elevation. | C’%

Over the surface of each plate are present from 3) @ - 85
5 to 8 small black dots or pores from which the e @ g\
<o el

flocculent secretion exudes in the form of very iw 7-:.}“"' = 5
fine threads. “They either retain their long = 50) @
form for a considerable time and give rise, by "., iQ
: : =
their coming together, to the larger threads or | @ 108 @
hairs already noticed, or break down and form G% : J
the cottony mass. \ - 5, /
i
The plates near the anal end and on the ' é}@ﬁ
head are a little lar@er ; the number of pores on @ -
the surface also is greater and the majority of : P
tl vt ] | ! | Fro, 3. —Shivaphis celli, sp. nov.
o s o ;
ISR CPO i a fircle Tound a single cens Part of wax-plate with facets of alate
tral pore. female, » Sqgo.
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The cottony flocculence resembles very much a similar secretion met with in Pem-
phiginae and Chermesinae, but the structure of these glands is guite different.

Alale male - -Body rather slender ; its small size and black colour differentiate
it from the alate viviparous female. There are alate viviparous females which are
of the same dimensions and even smaller, but their hodies are either greenish or pink-
1sh, never dark rusty which is the prevailing tinge in the male.  Moreover, the anten-
nae and legs are black throughout, the former unlike the ringed antennac found in
viviparous females.

Head black, with conspicuous eves; much broader than long ; front bifid ; not
very floceulent in life,

Antennae comparatively long ; jrd joint longest ; all the rest subequal.

Length proportions :—

IT1. [V V V1.
3 LD 15 I3
Lengths . (35 120 125 (25 .

Sensoriae somewhat elliptical, not quite circular; present on all the joints, On
article ITI about twenty (20); on IV, 8 —10; on V,8—10: on VI, 6—8. These are in
addition to the primary sensoria on articles V and VI Almost all the sensoria have
a hair-rim ; on the primary ones it is more distinct, consisting of larger hairs.

Prothorax with rounded lateral edees, narrower than the head, concolorous ; two
glands of a whitish colour are conspicuous near the posterior edze.

Mesothorax and metathorax, including wings and legs, like the alate viviparous
female, but darker.

Wings not voluminous as meutioned by Western authorities for males in other
Aphids. Inthe malesof other Punjab Aphids also I did not find the wings voluminous.

Abdomen narrow, well segmented, blackish rusty, with the usual four rows of
glands.

Cauda distinctly smoky ; below it is the conspicuous genital armature. It con-
sists of two lateral claspers, triangular in form and with the apices directed forwards ;
their ventral surface has a black boundary and is beset with whitish spiny tubercles.
Between them, in the angle formed by their inner edges and nearer their bases, is the
conical light-coloured, small penis, also bearing tubercles ending in curved spines.
On either side of the penis running backwards and outwards is a lateral black ridge.
There is a ridge in front of the two claspers and two more, one on either side,

L Mr. Das’ description of the wax-glands of Shivaples celfi not being quite accurate I feel obliged
to add the following notes

The wax-glands open on tounded or ovate, somewhat chitinized wax-plates, A plate bears numerous
groups of facets, the groups being always distinctly separated from one another ; each group consists of
a small number of facets (mostly 4 to 1), of a polygonal form, with a broad chiti®us rim, and completely
fused together. The membrane of all facets shows some fine pores. through which the waxy substance
is secreted.

Each plate bears a single long plate-hair ; the outlines of the plate are in most cases not distinet.

P do G
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enclosing the genital armature-like hoops. The whole structure is shown from the
ventral side in the camera lucida drawing.

Che anal plate is not strongly bilobed in 2 U-shaped manner as in the viviparous
female, but the bifid character is indicated by a small noteh, as illustrated.

Other characters are like the alate viviparous female.

Measurciments

¥ -

Body i - Ji P25 orgd mm.
Autennae - o ae 4SRN,

Wing expanse . 47 Soh Sy

The males are fairly abundant in carly December; late in the month they become
scarce and are only to be found as isolated specimens liere and there.

f]'."."__."!4rﬂ'r=.fr!-' f'r'.r.r.'.r.:’u'.---L.Hn_s_{ rows of U‘-'iEJ:II'nnlh females are to be noticed in late De-
cember on the under sides of vellowish leaves along the larger veins. The black legs,
scarlet bodies and tapering abdomen make them conspicuous; the woolly floceulence
also is not very abundant.  Four rows of blackish vlands run along the dorsum with
slight grooves in between ; the segmented abdomen causes similar grooves or shallow
lines i a transverse direction. The body, therefore, appears as if divided into
squarish areas each enclosing a gland in the middle. The sides of the thoracic seg-
ments often become very dark, almost as black as the head or legs.

The pore-like cornicles appear as if they were very large sensoria with a double
outline ; they are slightly raised above the general surface.

The post-cornicular segments taper gradually and are much lighter, almost yellow-
ish in colour.

The ringed antennae, cauda, rostrum, etc., are all like those of the apterous
viviparous female.

(Genital plate large and conspicuous, concave anteriorly

Anal plate peculiar in being stumpy, not at all bilobed ; even the bifid indication
of the alate male is absent ; it projects hevond the cauda. In front of it are four
rudimentary gonapophyses. These are furnished with shorter but stouter spines
than those of the anal or the genital plate.’

The hind legs are conspicuous on account of their very much swollen tibiae,
hrownish-vellow in colour and covered over by numerous sensoria.

Eeggs.—In mounted specimens the red bodies of the females show several eggs
through the transparent skin, packed up even to the thoracic segments. All of them
appear to be mature, of equal size and yellow,  Several individuals that had not laid
their eggs were dissected in chromaceltic-acid which fixes them at the same time.
The number of ezes in each was from 4 to 7; the average being (.  So many eggs are

quite unusual in Aphids. Generally they have only one or two at a time and in most

cases never more than one in their whole life, the egg invariably being of a large
S1Ze.

! [Very likely the number of rudimentary gonapophysae in the oviparous female is 2. like that in

the viviparous forms, 1 had ne opportunity to study this sexual form myself. P.v. d. G.].
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The eggs are oval, about twice as long as broad and sticky on one side, on account
of the glue with which they are fastened down. They are vellow when first laid, but
soou turn shining black. Length o°5 or | a millimetre.

The oviparous females can be observed in early January coursing up and down
the branches, and often they wander a good deal with an ege sticking out through
the genital aperture, before depositing it in any convenient place.

The young twigs of the Indian Iilm are very tomentose and frequently the egEs
are buried in the hairs ; they may also be glued on to anv roughened surface : small
lenticels which appear about this time are sometimes chosen for the purpose,  But
the most favourite places are either small eracks in the hark or the ventral surfaces
of any scales which cover the future shoots and happen to be sticking out, ‘These
eggs are quite bare and, so far as [ have observed, no waxy flocculence is used to
hide them from view, as noticed in the case of Pivvllaphis (Weed, Nat. Hist, of Ameri-
can [nsects),

Natural history and life-cyele.-—After one or two winter rains, about the middle or
the latter part of December, followed by cold winds and frosty nights in Lahore, the
leaves of Celfis trees begin to turn yellow and slowly drop off.  For the most part of
January and February the larger trees are all bare and without foliage. At this time
there are hardly any living Aphids present ; only the eggs that are deposited by the
oviparous females in January are to be met with after a careful search. In early March
or even i the last week of February the plants begin to put forth their tender leaves
and the Aphid eggs also hatch at this time. The young from these eggs are what are
termed sfem-mothers. They starl the colonies and about the roth or rzth of March
one may notice these flocculent apterous females with a brood of four or five young,
produced parthenogenetically. They resemble in all essential features the apterous
viviparous females of later generations, After two or three generations, as the young
develop into viviparous females and begin to reproduce actively, the winged females
are produced. These are the alute migrants that fly off to other plants or to different
parts of the same plant. They also give birth viviparously to apterous females, with-
out the usunal fertilisation. So that even in March we find plentv of alate and apterous
females which multiply rapidly.

Huabits —These insects are extremely sensitive and with the slightest touch or
shake of the leaf on which they are resting, they jump off and either fall to the ground
or to a lower leaf or fly off. Only the very young specimens and those in the act of
reproducing are disinclined to move. :

Pink forms.—Most of the individuals at this time are of a greenish colour, with a
brown or blackish tinge, though in April and May some pink-coloured forms are also
to be met with. The size is very variable ; one may find individuals hardly exceed-
ing one millimetre in length, while others may be a little less than twao,

: Honey-dew is passed verv copiously. 3

There is a marked decrease in their numbers in the second half of May and
hardly any are to be seen on the lower branches of the trees in June. I'or the last
three years I have not had the opportunity of staying in Lahore from June to Sep-
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tember so have nothing definite to say about this period. I believe that they do not
‘produce sexual individuals that would lay eggs and probably hide themselves in shady
places. Not only is the heat very trving, but the tflow of sap also is very scanty
in the plants during this interval. The insect is no doubt present in the hills of the
Punjab as I have collected it in July and August aronnd Simla

As the plants resume activity i the autumn for secondary growth about Septem-
her, the plant-lice also become prominent,  From September onwards through October
and November wingless and winged females are produced in extremely large numbers.
There is a preponderance of alate females and quite a large number of them as well as
apterous females are pink-coloured

Experiments.—\ series of experiments were started with one Aphid on each
voung pot-plant, covered over by a Lunp chimuney with a piece of muslin tied over the
top. .\ cireular piece of white or black paper was spread over the soil to find out the
number of moults, the skin being cast down each time
The pot was kept in a dish in which water was poured ks *’
as desired for irrigating the plant from below. The
whole arrangement is shown in the accompanying
illustration.

The number of moults that each Aphid undergoes to
reach the adult reproducing stage is four, and in pot
plants they were spread over {rom 12 to 20 davs. In
nature I believe the period is shorter.

The apterous viviparous females under these condi-
tions almost invariably gave birth to voung ones which
changed into alate viviparous females. The size of
these laboratory specimens was usually smaller than
those on the garden plants. Each individual lived up-
wards of forty and even fifty days. They become very
inactive after about the middle of November.

Lixperiments were also arranged to find out when
¢ - S et i o S sy S -
Fhe frue sexes were produced. bf‘rt]l(. of the 1_::11]\. BUDBE - por s A seedtivgioli Cellis i
in December ultimately changed into small-sized males fralis under a muslin-topped chim-

Sth Blacls s ag adm T s ) o ney.  The pot stands in a shallow
with black ;111'5&[111.-1(! and conspicuous genital rerlrL.lurL. Hisle oo ater and i irripated o
In the botanical gardens, under natural conditions, below. This American device is
they appeared in the second half of November, and Yery satisfactory for studying the

1 i . iy life-history of plant-lice.
were fairly abundant up to the middle of I'ecember.

After this only a few isolated individuals were to be met with. At this time large
numbers of apterous females turn red or scarlet and after December have their true
characters well devgloped, They are the true oviparous females described above and
chiefly cluster along the veins of leaves that are about to fall.  In the last week of
December and early in January there are large numbers of these oviparous females:
an ocecasional winged male and a few apterous and alate viviparous females are also

present,
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The eggs are collected best in muslin bags tied over the whole twig containing these

females with one or two males, but the latter apparently are not necessary.  They .
can also be made fo deposit their eggs in tubes. It is these ezgs mainly that carry
the species through the winter.  In March thev hateh into stem-mothers to start the
new life-cvele.!
: Natwral enemies.—Chilomeles is the worst enemy of this Aphid ; it comes upon
the scene almost simultaneously with the appearance of the inseet in March.  Both
the larvae and the imagines actively devour the Aphid and the latter lay their vellow
clusters of egges freely near them.

This species, probably hecause of its active habits, is singularly free from the
attacks of Syrphid larvae, and very few internal parasites have been bred from them.
On one or two oceasions I have obtained a Dipterous fly, not noticed as an Aphid
parasite before by me, from their colonies.  The woolly covering of the Aphid ap-
parently serves as a good protection,

The life-history of another insect (the Punjab Spotied Chrysopa) has been worked
out which seemed to feed actively on this Aphid but was not found common on others.
It i1s a species of {_".u".'."}'.w'l.""'-f, but quite distinet from the common ¢ Lace-wing '’ or
*“Golden eves'' which is abundant wherever plant-lice are to be had. It differs
from the latter in its black eves and mottled or spotted wings, besides other characters :
it also does not carry the wings so vertically but rather flat or at a smaller inclination.
The larvae are beset with strong lateral processes carrying bunches of radiating spines ;
the back of the larva is covered over with a heap of dry Aphids and Aphid wings that
hides it as it moves forwards in a leech-like manner. The cocoon is also protected in
a similar manner. It pupates for about ten or eleven davs; the pupa (or nyvmph)
after cutting out a circular lid in the spherical cocoon creeps out and either on the
top of the cocoon or some distance [rom it moults for the last time to emerge as a
delicate green insect with spotted gauzy wings.

It appears that there is only one species of Chrvsopa so far recorded from the
plains of India, figured by Lefroy in Indian Inscct Life, pp. 154—157. We do not even
know its specific name and Lefroy mentions it as Chrysopa sp.

The movements of the pupa before the final moult, which I have noticed even in
this species, has apparently been overlooked at Pusa (Behar), where the life-history
seems to have been studied and fizured.

For the sake of future reference and for want of a better name we have been
calling it in Lahore ** The Punjab Spotted Chrysopa.’’

It has been figured among the insect enemies of Aphids.

Svstematic.-~According to the majority of the earlier and some of the recent
authorities, e.g Lichtenstein, Buckton, Ashmead, Gillette, the systematic position
of this Aphid ought to be among the Lachninae. This sub-family of the Aphididae is

' |In connection with our knowledge of the geographical distribution of Aphididae, it is perhaps in-
teresting to know that Shivaphits celti has heen collected in Cevlon (Peradenyia) by the late Mr. Ruther-
ford. P.w. d. G.).
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distinguished chiefly by the antennae being six-jointed and by the sixth article hear-
ing a small nail-like spur, the ** processus terminalis,” the latter could not be counted
as a seventh joint as in the sub-family Aphidinae. Tt would in that case be placed
very close to the genus Phyllapius of Koch and Pivehodes of Buckton.

In common with Phyllaphis, it possesses wax-glands that secrete the woolly floceu-
lence over the body, small pore-like cornicles, and antennal articles of the same
proportional lengths, Winged males and apterous viviparous as well as oviparous
females (the latter containing from six to eight eggs) are also present in both genera
(Phyllaplas and Shivaphis).

The main points of difference are the well-developed cauda and the pigmented
wings; the former is said to be obsolete and the latter plain in the case of Phyi-
faphis.

The resemblance to Plychodes is as follows

(i) In the wings, where the nervures dilate at their apices into triangular fus-
cous spots.

{ii) In the deeply bilobed character of the anal plate, which is situated below
a distinet though not quite similar cauda.

The differences to Ptvehodes is that in Pivehodes there is no trace of wax-glands,
the body instead being very pilose, the voung specially so. The cornicles also
are ' buccinate " and all the parthenogenetic females are always said to be winged.

The Indian insect agrees with neither of these genera, nor have I been able to
find anyv among the genera so far described in which it could be properly placed. It
had, therefore, to be separated into a new genus, Shivaphis. It was fortunate in this
connection that I was in a position to consult and also to have the agreement of a
distinguished European student of Aphids.

In proposing the name Shivaphis for this insect, I have followed the lead of some
of the distinguished naturalists who have carried out their investigations in this
countrv. The Aphid is named after a chiel Indian deity ‘‘ Shiva,”” who is usually
represented with long ash-gray hair flowing down his back, from amongst which the
sacred waters of the Ganges take their origin. The long and white flocks of waxy
material over the head and body of the insect does remind one of Shiva's hair, though
the comparison between the Ganges and the copious honey-dew that the insect dis-
charges may not be quite appropriate.

Shivaphis has further a systematic interest of its own, specially in view of the
recent overhauling of the ‘‘ classification of aphids’’ which even now can not be
considered as quite satisfactory.

Buckton. as indicated ahove, was the first to establish a new genus (Plychodes)
for a walnut Aphid first described as A phis juglandis (Frisch), and later transferred
by Koch and Passerini to Callipterus. The short antennae, aborted spur, and some
differences in the form and metamorphosis required in Buckton'’s opinion the creation
of a new genus, But he has had little support from modern aphidologists and the
species juglandis has been placed, with good reason no doubt, again in Calli pterus with

Ptyehodes as a synonym.
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In 1908 Mordwilko included Phviieplits in his tribe Callipterina and in this he
has been .fnﬂmx'w_l by van der Goot in 1914, But American authors like Ashmead,
Gillette and Wilson do not seem to agree in regarding Phvllapirs as a Callipterine
genus at all.  The characters proposed tor Callipterina by van der Goot in *“ Zinr
svstematik der Aphiden’™ are as follows:

(i) Body bare, with short sting-like hairs or with long capitate hairs.  Wax-
elands very seldom presend

(ii) Antennac seven-jointed ; verv seldom sta-jointed 3 last joint scaly or with
indistinet small corns: primary sensoria alwavs and sccondary very
often with hair-runs.

(1i1) Cornicles very small, somewhat cone-like ; verv seldom pore-like.

{iv) Cauda almost alwavs *“ wart-like " ; scldom nol or hardly constricted. Anal

plate often hilobed ; rudimentary gonapophyses two.
(v) Cubitus twice forked ; tarsi with two “haftlappchen” (** hold lappets ™).

The Callipterini if defined in this comprehensive way would ineclude Phyvliaphis
and for that matter Shioapliis as well. But the part of the definition relating to

Phyvllaphis 1s chiefly made up of characters that are more exceptional than normal.
They are given in italics above. Thev evidently introduce an element of heterogeny
mto a group otherwise noted for its uniform nature. Most writers have thought so
and among the most recent we mayv mention Wilson, vide his ** Kev aud Synonyms of
the genera in the tribe Callipterini (Canad. Entom., XLIIL, 1910). Essig has followed
him (Pom. Coll. Jour. Enl., IV, no. 3, 1912)

The chief reason why Pivliaplis has not been recognised as a Callipterine genus
seems to be that externally it had little in common with the Callipterinae, while with
the Lachninae it agreed at least in having an aborted anteunal spur and small cor-
nicles. But it was probaby placed there more for lack of any definite group to receive
it than for any true affinity with Lac/nus.

This point has heen emphasised recently by Mordwilko and van der Goot, who
have taken the same number of “ rudimentarv gonapophyses " and the presence of
“haftlappchen '’ on the tarsi as the main grounds for grouping it with the Callipterine
genera. For the aberrant characters the definition has been apparently stretched.
That the views of Mordwilko and van der Goot are nearer the truth is strikingly
proved by the discovery of the Indian genus Shivaphis. Aong with many of its
pronounced resemblances to Phyllaphis in the wax-glands, cornicles, ete., the
possession of a bilobed anal plate and pigmented wings show a decided relationship
with the Callipterinae.

Eut it still seems very hard to imagine that genera like Phyllaphis and Shivaphis
could possibly have originated from Callipterine ancestors. Ewen if we leave aside
other characters, there is little parallel or justification in regarding a replacement of
sting-like hairs in one by wax-glands in the other as of minor Tmportance and of
conceivable oceurrence in the same sub-family,

In my opimion, now that we have at least two genera, they have every claim to
be recognised as forming a separate group or a subgroup of their own. It would be
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distinguished chiefly by the antennae being six-jointed and by the sixth article bear-
ing a small nail-like spur, the ** processus terminalis,” the latter could not be counted
as a seventh joint as in the sub-family Aphidinae. It would in that case¢ be placed
very close to the genus Phyllaphis of Koch and Piyehodes of Buckton.

" In common with Phvlluphis, it possesses wax-glands that seerete the woolly floceu-
lence over the body, small pore-like cornicles, and antennal articles of the same
proportional lengths. Winged males and apterous viviparous as well as oviparous
females (the latter containing from six to eight eggs) are also present in both genera
( Phyllaphis and Shivaphis).

The main points of difference are the well-developed canda and the pigmented
wings: the former is said to be obsolete and the latter plain in the case of Phyl
laphis.

The resemblance to Piyvchodes is as follows

(i) In the wings, where the nervures dilate at their apices into triangular fus-
cous spots

(ii) In the deeply bilobed character of the anal plate, which is situated below
a distinct though not quite similar cauda.

The differences to Ptvchodes is that in Pivehodes there is no trace of wax-glands,
the body instead being very pilose, the voung specially so. The cornicles also
are ** buccinate " and all the parthenogenetic females are always said to be winged.

The Indian insect agrees with neither of these genera, nor have I been able to
find any among the genera so far described in which it could be properly placed. It
had, therefore, to be separated into a new genus, Shivaphis. It was fortunate in this
connection that I was in a position to consult and also to have the agreement of a
distinguished European student of Aphids.

In proposing the name Shivaphis for this insect, I have followed the lead of some
of the distinguished naturalists who have carried out their investigations in this
country. ‘The Aphid is named after a chief Indian deity ‘ Shiva,’’ who is usually
represented with long ash-gray hair flowing down his back, from amongst which the
sacred waters of the Ganges take their origin. The long and white flocks of waxy
material over the head aund body of the insect does remind one of Shiva’s hair, though
the comparison between the Ganges and the copious honey-dew that the insect dis-
charges may not be quité appropriate.

Shivaphis has further a systematic interest of its own, specially in view of the
recent overhauling of the ** classification of aphids '’ which even now can not be
considered as quite satisfactory.

Buckton. as indicated above. was the first to establish a new genus (Pfyeliodes)
for a walnut Aphid first described as Aphis juglandis (Frisch), and later transferred
by Koch and Passerini to Callipterus. The short antennae, aborted spur, and some
differences in the form and metamorphosis required in Buckton's opinion the creation
of a new genus.  But he has had little support from modern aphidologists and the
species juglandis has been placed, with good reason no doubt, again in Calliplerus with

Ptvehodes as a synonym.
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In 1908 Mordwilko included Phyilaphis in his tribe Callipterina and in this he
has been followed by van der Goot in 1913 But American authors like Ashmead,
Gillette and Wilson do not seem to agree in regarding Pivllaplns as a Callipterine
genus at all. The characters proposed for Callipterina by van der Goot in ** Zur
systemalik dev Aphiden” are as [ollows:

(i} Body bare, with short sting-like hairs or with long capitate hairs.  Wax-
clands very seldom present

(i) Antennae seven-jointed ; verv seldom siv-jornfed ; last joint sealy or with
indistinet small corns: primary sensorian always and secondary very
often with hair-rims.

(ii1) Cornicles very small, somewhat cone-like ; very seldom pore-ltie
{iv) Cauda almost always ‘“ wart-like " ; seldom nol or hardly constricted.  Anal
plate often bilobed ; rudimentary gonapophyses two.
(v) Cubitus twice forked ; tarsi with two “ haftlappchen’ (** hold lappets ™).

The Callipterini if defined in this comprehensive way would include Phyllaphis
and for that matter Shivaphis as well.  But the part of the definition relating to
Phvilaphis is chieflv made up of characters that are more exceptional than normal.
They are given in italics above. They evidently introduce an element of heterogeny
mto a group otherwise noted for its uniform nature. Maost writers have thought so
and among the most recent we mayv mention Wilson, vide his ** Key and Synonyms of
the genera in the tribe Callipterini (Canad. Entom., XLII 1g10). Lssig has followed
him (Pomi. Coll. Jour. Ent., IV, no. 3, 1g12)

The chief reason why Pyl

laphis has not been recognised as a Callipterine genus
seems to be that externally it had little in common with the Callipterinae, while with
the Lachninae it agreed at least in having an aborted autennal spur and small cor-
nicles. But it was probaby placed there more for lack of any definite group to receive
it than for any true affinity with Lachius.

This point has been emphasised recently by Mordwilko and van der Goot, who
have taken the same number of * rudimentary gonapophyses'' and the presence of
““haftlappchen ' on the tarsi as the main grounds for grouping it with the Callipterine
genera. For the aberrant characters the definition has been apparently stretched.
That the views of Mordwilko and van der Goot are nearer the truth is strikingly
proved by the discovery of the Indian genus Shivaphis, Along with many of its
pronounced resemblances to Phyvilaphis in the wax-glands, cornicles, ete., the
possession of a bilubed anal plate and pigmented wings show a decided relationship
with the Callipterinae.

Eut it still seems very hard to imagine that genera like Phyilaphis and Shivaphis
could possibly have originated from Callipterine ancestors. FEven if we leave aside
other characters, there is little parallel or justification in regarding a replacement of
sting-like hairs in one by wax-glands in the other as of minor Importance and of
conceivable occurrence in the same sub-family.

In my opinion, now that we have at least two genera, they have every claim to
be recognised as forming a separate group or a subgroup of their own. It would he
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near Callipterina of course, but distinet from it and in no way connected with Iach-
nina. It might for the present be called Phyllaphidina and defined thus :—

Body furnished with rows of ** gland-groups’ scereting a floceulence of a waxy
nature.

Antennae six-jointed ; the sixth artiele bearing a rudimentary ** processus termi-
nalis ” or spur.

Cornicles small, pore-like, hardly rising above the level of the hody.

Cauda scarcely constricted.

Wings plain or pigmented.

Rudimentary gonapophyses in viviparous females two in number (oviparous
females in Shivaphis celti have four).

Other characters much as in Callipterina.

Tuberolachnus viminalis (Fonsc.) Mordw.

Hosls.—Salix lefraspermna ; Salix acgyptica (Bed-mushk or Scent willow); Salix sp.

Svionvins.— Lachnus vininalis (Fonsc.), L. dentatus (1e Baron) and L. fuliginosus,
Buck.

Literature -

Buckton, Man. Brif, L phids, 11 pp. 53—57. 1887 (gives description awd previous literature),

Essiz. Pow. (Coll, Jour. i, IV No. 3. pp- 774—7580, 1012 (a complete bibliography with excellent
description and plates).

Wilson. daw. fnfom. Sec. dwevica, IV, p. 53, 1911 (notes on synonymy).

This is the largest Aphid of the plains, possessing characteristic facies which
render its recognition very easy. In every respect it is identical with the insect as met
with in Europe and America, but seems so far to be unrecorded from Asia. The larger
branches of Salix trees are covered over in patches of sevéral inches in length with

I [The genus Sihfvaphis, Das. is o very remarkable one. but it does not deviate so mucl fron other
Callipteritae as Mr. Das thought.  Tadeod, in my opinion, this genus forms a very interesting and
hitherto missing link between the bulk of true Callipterinae and the somewhat aberrant genus Phylla-
phiis. Koch.

From all true Callipterinae Shivaphis celti shows the greatest resemblance to  Plyvehodes " juglandis,
Frisch (sul Péerocallis by v. o Goot).  But whilst in P4 juglandrs the aborted spur is still about half as
long as the base of the ultimate joint. in Shivapdis cefif its length is much more reduced, to about |
the length of the basal part of joint VI.  The candal parts and wings in both species are nearly similar,
The cornicles, although smaller, in Shivapliis still distinetly show above the level of the body; they are
somewhat conical. not pore-like as Mr. Das shows them to be.  The presence of wax-glands in Shiva flifs
eclti does not separate it from other Callipterinae, as Mr. Das thinks, since we find such glands in some
other true representatives of this tribe, such as Enceraphis betulie, Kocl, Subealliplerus alni. Fabr. (2)
and Plerocallis fliae, 1. (2 ). .

The principal character of Shivafphis in common’ with Phvilaphis is the smallness of the spur; other
common characters. as mentioned liv Mr, Das, are of little or no importance.

I do not think that the discovery of Shivaphis colti should necessitate the ereating of o new separate
tribe next to Callipterina, The discovery of Shivaphis gives us one more very valuable contribution to
our knowledge of the Callipterina, showing that the genus Phyllaphis does not indeed deviate very much,
liut is connected by some intermediate forms to the bulk of typical Callipterinae. P. v, d. G
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countless youug and adults sitting compacted together, all faucing in one direction.
Very frequently the insects wave their long hind legs in the air, either to ward off
enemies or for the sake of pleasure as they do it even when there is nothing to fear.
The discharge of honey-dew is very copious, drenching the lower leaves and branches
and later congealing into solid sugar which does not ervstallise.

A wvery thorough account of its external anatomy, with fine illustrations, is
published by Hssig (1912) so that no further account is given here.

The most outstanding features are its Iarge size and gravish-brown colour, as
shown in the figures; a prominent black dorsal tubercle situated between and a little
in front of the equally conspicuous cornicles, and present in all stages of life ; rows of
black spots on the back; hind lees and rostrum very lomg, the latter in newly born
individuals reaching beyond the abdomen ; sensoria in one line on the antennae of the
alate female ; wings large, hyaline and carried normally ; body and cornicles covered
with fine hair; cauda obsolete

In California, according to EHssig, winged females are rare, but this is not so
in Lahore; the vast majority of them in February are alate, while very few are
apterous. It is also said to be [ree from the attacks of predaceous insects in other
countries, but this is not true in the Punjab. Several Coccinellids and the larger
Syrphid larvae attack it, but not so much as other species of Aphids.

The earliest date for its appearance in Lahore is late in December or in January
Unly apterous females are found then ; about the last week of February all forms are
abundant in the botanical gardens outside the city as well as on willows near the
Ravi.

No appreciable injury is inflicted on the larger trees. The pest therefore has little
or 1o economic importance in the West, but in Lahore it also occasionally attacks
the delicate Salixv aegyvplica, the scent willow, vernacular ** bed-mushk,’’ which is
cultivated for the sake of its male catkins. Irom these are extracted a ‘' bed water '’
(arg bed-mushk) and a ** bed essence "' (ruh bed-musiik), both of which are officinal in
the Indian systems of medicine and very much in demand during the summer. The
nature of the attack on these male plants (females are not known) seems never to
have been very serious so far, but it might just as well be considered as a possible
spurce of danger, hence the economic value of this otherwise more or less harmless
Aphid.

In earlier literature the Aphid has been referred to the genus Lachnus, but, in view
of the presence of dorsal and lateral tubercles coupled with slight differences in wing
venation, Mordwilko (1qgog) has separated it into his new genus Tuberolachnus. ‘This
procedure has been justified by Wilson (1911} on the grounds of priority as well.

In 18g1, from the Indian Museum, Calcutta, some Aphid material in alcohol was
forwarded to Buckton with the information that the insect ** infested peaches and
apricots in Quetta (Baluchistan) and caused their bleeding.” Cu;sidering it to be a
distinet species and naming it Lach. fuliginosus, Buckton published a very poor des-
cription with worthless plates in /ud. Mus. Noites, 11, no. 1, p.40. The chief point of
difference that he notices is in the form of the pupae of his new species from that of
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Lach. viminalis of the willow. Buckton savs that a dorsal horn-like process is present
in the former, while in the latter ** it is restricted to the apterous female.”” 'This is
a mistake as the tubercle in Lach. viminalis is present in all stages: Buckton was
evidently misled by the name of the wrong host heing supplied to him.

I have had the opportunity of examining a part of this material in Caleutta and
I found that in the same phial were also included a few apterous and voung females of
a peach Aphid, deseribed below as a Tuberodrvobins, which is altogether a different
insect. [ hawve therefore placed Lach. fuliginosus (Buck.) among the svnonyms of
Tuberolach. viminalis, : :

Tuberodryobius persicae (Cholodk))
(Clouded Peach-stem Aphid.)
(Vernacular., Arn ka Tela).
Hosts :—

(1) Prunus persicae (peach).—Vernaenlar, Aru

(2) Prunus communis or domesticus (plum). —1ern. Alucha.

(3) Prunus armenica.—Vern. Khurmam.

(4) Prunus amvedalis (almond).—FVern. Badam.

Distingnishing characters.—One of the largest Aphids of the plains, infesting the
main trunk and branches of the fruit trees named above, more particularly the peach.
Big patches numbering thousands of individuals cover the branches in lengths varying
from a few inches to vards. If one stands beneath an infested branch the “ honey-
dew " falls like a gentle shower of rain, trickling along the lower parts of the plant it
gives it an oily appearance : the plant later turns black from the growth of a sooty
fungus (Capunodium). The vegetation below is quite smothered and blackened.
Numerous ants, bees, flies, wasps and other ‘* honey-seeking * insects gather about
these trees which are conspicuous from a distance in early winter and spring.

The apterous insects are variegated in colour, to the naked eye appearing like
small castor-oil seeds: the colours are grayish-white and dark reddish or pitch black
intermixed.

The most prominent parts are the two rows of median dorsal tubercles, two very
large conical and black cornicles and many black spots in rows.  The mesothorax is
covered with whitish pulverescence and similar gray areas are noticeable in front and
behind the cornicles. The small antennae, long red-brown legs, silvery white ventral
surface showing a huge rostrum in the middle, rather slender wings with deeply
pigmented black areas are all characteristic.

* |Mr. Das having apparently forgotten to give a sumumnary of the characters of his new genus
Puberadryobins. 1 will fof completeness sake add it here.

Genus Tuberodryobius, Das. (Type: Lachnus persicay, Cholodk. ).
Morphological characters. Body large, pilose, with 2 rows of distinet dorsal tubercles on the b [ore-

most abdominal segments,
Other characters are similar to those of Plerochlorss, Rondani. 1. v. d. G.).
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. AMORPHOLOGICAL DESCRIPTION,

A plerous vivi parous female. -Lody ovate or pyriform, in fat speciniens somewhat
flask-like : thick and rounded behind about the region of the cornicles, gradually
narrowing towards the head

The prevailing colour 15 variceated black and white,

Head quite black, bearing one white spot about the middle of the posterior
edee : twice as broad as long.  On either side of the median line there are two shight
elevations with radiating hairs placed upon small tubereles. The front is flat and
hairy

Eves black, with very small ocular tubercles

The antennae rest directly upon the head: the basal two articles concolorous
with the head ; the proximal halves of articles IIT, IV and sometimes of V reddish-
brown, the rest black. There is a slight eurvature bevond the basal two joints; the
last segment is swollen and bears the nail-like spur.  On the whole the antennae
are short, about one quarter the length of the body ; tuberculate hairs are scattered
over the surface.

1 L'lln!',".":.l'la' f]-:" '_Il'h-""'-E frons

IIT. IV Vv VI
30 15 I 744
Lengths .. 150 025 (2 012 4ora7( =0'1q) min.

Sensoria.—EFrom 3 to 5 large sensoria are found on the distal quarter of the 3rd
article and from 1 to 3 on the 4th. One primary sensorium on the 5th and another
with a few more scattered around it on the 6th. The hair-rims are not distinet in
anv.

Prothorax well defined, somewhat rectangular; it bears two | -shaped broad
bands, the transverse limbs on which are longer and meet at their ends a black
rounded elevation beset with hairs, near the posterior angles; the other limbs are
shorter, slightly converging towards the middle of the anterior border. Between them
they enclose a mealy triangular spot, the base of which is the middle of the posterior
horder; the latter bears two more smaller white spots. ;

In the angles of these bands, which face outwards, there is one white spot, the
centre of which is occupied by another black hairy spot. On the pleurae, r.e. the
lateral side just above the coxae which are ventral, there is a distinct lateral tubercle.

Mesothorax separated from the prothorax by a black line extending over the
anterior border; at its ends near the lateral edge it bends at right angles into an
elongated, hairy black spot on either side. There is a very large pair of black dorsal
tubercles, somewhat flattish and hairy ; each bears in front one black spot and another
on the dorsal space which is grayish-white. The pleurae are verydark black and even
encroach upon the dorsal surface. On the groove behind there is another spot behind
the latero-dorsal one on each side.

Metathorax similar to the mesothorax, so far as the tubercles and spots are
concerned. The dorsal tubercles, one on each side of the median line, are smaller:
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the tubercles near the lateral edge are very small and represented by a few hairs; the
rest of the dorsal surface is covered over by the whitish pruinose seeretion and forms
a conspicuous band or white arca.

Both of these thoracie segments bear conical lateral tubercles, situated a little
above the coxal membranes of the leg joints.  The groove behind has four spots upon
it, two median and two latero-dorsal which are larger,

Abdomen globular or ovate, thickest about the cornicles : it is exactly hilaterally
symmetrical and is made so by a mealy line which runs longitudinally in the mid-
dorsum and can even be traced over the thoracie segments, up to the head. Imme-
diately on either side of it, each abdominal segment carries a conspicuous black pro-
jection—the ** dorsal tubercle,”’ surrounded at its base by a concolorous circular spot
and beset with short radiating hairs. Near the lateral edge there is another flattish
tubercle with similar hairs, which might be termed the *' dorso-lateral '’ tubercle.
Tust on its outer side there is one black spot.

Upon the groove, which divides two consecutive segments, are placed six black
round spots; one pair in front of the ““ dorsal tubercles,”” and one pair on either side
in the space between these and the dorso-lateral tubercle. The spots are quite black,
with a round depression in the centre ; after treatment with caustic potash it is this
depression which remains black, the rest becoming bleached.

The first three segments are quite like each other; on the fourth the dorso-lateral
tubercle is very small and upon the fifth and sixth it is represented by small spots
only, over which a blackish broad band runs backwards and outwards from the corni-
cles to the lateral border. In all other respects these segments are similar, but the
dorsal tubercles of the seventh segment are very large and transversely flattened and
apparently confluent with the 7th dorso-lateral tubercles. On the eighth segment they
are alike but sialler.

Pattern.—The pattern, therefore, consists of two dersal rows of tubercles and two
dorso-lateral.  Of the spots there are eight longitudinal rows, two dorsal, four dorso-
lateral and two almost lateral. In addition to these, each ring of the abdomen carries
a prominent lateral tubercle situated on the carinae with spots alternating with the
tubercles.! The ultimate segment is telescopic and forms a ring encircling the cauda
and the anal plate.

Cornicles large, black, truncated cones; their bases are very broad and sur-
rounded again by black basal areas, which occupy a considerable portion of the dor-

I [The description of the arrangement of tubercles, ete., as given by Mr. Das, is in my opinion not
fully correct. ;

We find 2 spinal { = dorsal ') tubercles on the dorsum of the mesothorax, metathorax and the
abdominal sepments 1—6. On segment 7 and on segment 8 there are-iwo large, oval, chitinous
* pleural " plates, but n® ** tubercles.”

On the margins of the abdominal segments 1—73 there is visible on either side a chitinous rounded
plate, which in my opinion cannot be termed a ~ tubercle '’ (= * dorso-lateral " tubercle of Mr. Das).

The “ prominent lateral tubercles situated on the carinae ', as mentioned by Mr, Das. I have not
been able to discover. Perhaps Mr. Das may have mistaken the large stigmata for them > Pov.d. G.).
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sum on the fifth abdominal ring and encroach upon the fourth and the sixth as well.
Qver the surface there are numerous hairs and the truncated end is bounded by a rim,
across which is stretched a white membrane.  Upon this membrane lies another black
incemplete ring. The diameter at the apex is about one-third of that at the base.
The secretion from the cornicles is dirty black,

The eanda is a flattened semicireular plate with its posterior convex edge much
thickened, black and strongly spiny: it s attached by its hroad base and does not
project much beyond the body,

Anal plate below large, broadest in the middle; black and spiny like the cauda.

These two structures bound the anus, which is a laree opening [acing postero-
laterally. The clear drops of limpid * honey-dew '’ exude at this place and are
thrown off at very short intervals of time.

Genital plate smaller, somewhat elliptic in fofm ; it forms the anterior boundary
of the genital aperture. In colour and spinose character it resembles the anal plate.

Three rudimentary gonapophyses are to be discerned as faintly marked small
processes, with a few spines to each

The ventral surface in living specimens is silvery white on account of its pruinose
character The colour otherwise is dark purple, due chiefly to a similar tinge of the
body juices. Near the lateral edges on either side runs a row of larse black
Spots

The legs are remarkable for their length ; the hindmost are the longest and
proportionately longer than in most other Aphids. The colour is shining orange or
reddish-brown, with some parts pitch black.

In the hind legs the coxae, their membrane, a small patch to the outer surface of
the femora, the femoro-tibial joint, the ankle and tarsi are quite black. Most of the
femora and tibiae are orange brown, the later shading into a darker colour. The
ttbae are a little less than double the lenzth of the femora and are a little curved
towards their distal half as shown in the camera drawing.

Tarsus.—There are no sole-pustules present on the tibial points; the first joint
of the tarsus is about one half the length of the second: the latter is furnished with
two stout claws. The other legs are shorter but similarly coloured : on the middle of
the femora they bear a complete ring of black which may sometimes extend VEry
near to the coxae.

The rostrum is remarkable for its length: it reaches much beyond the level of the
third coxae, often up to the level of the cornicles and even further in thinner speci-
mens. The longest article is brownish in colour, while the last two are black and
subequal. The three setae that may be seen in the ventral groove are very long, while
the labrum at the base is a well-developed, narrow, triangular piece, overhanging the
setae. The rostrum in the new-born voung is proportionately much longer and pro-
jects like a tail from the ventral side of the body end. ”

The face is shining black, elevated from the middle of a depression, bounded by
a mealy ridge which runs on its anterior and lateral sides as a white line,

The measurements on an average are as follows :—
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Cauda (length) il e AT sk 1 L
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Adate vrvi pavous femade. —Head deep black, comparatively large, about as broad
as long, bearing pitchy black eves with ill-defined ocular tubercles. On the sides of
the dorsum are two hairy elevations which mark out a central rectangular area that
15 somewhat depressed.

The median ocellus is placed rather ventrally, a little above the lower edge of the
front, that runs like a hood on the sides and in front of the face, forming a white
mealv border,

Antennae comparatively short; in living specimens perfectly black. In length
the proportions are the same as in the apterous female: article III is the longest,
about equal to the two following taken tozether, which are of the same length, about
one and a half times the 6th.

Sensoria large, without very distinet Tair-rims either on the secondary or primary
ones. Their number on article ITT is about fifteen, while four or five are present on
IV.

The prothorax is clearly marked off and shows a broad band over its anterior
half, somewhat constricted in the middle as shown in the drawing. The lateral
tubercles are placed over the posterior angles.

The mesothorax is shining black, with broad muscle-bosses; its anterior edge
projects into a black peg-like process that goes beneath the prothorax into a triangular
concavity.

The metathorax forms a broad convex baud, similar in colour to the mesothorax
and bounded externally by the dark brown insertions of the hind legs.

Wings.—-Anterior pair rather short, well rounded and narrow in width. On dis-
tended large viviparous females they look much smaller and out of proportion. They
seem to be seldom used for flight ; when disturbed, the insect trusts to its legs more
than its wings. In fact it is very rare to catch this Aphid on the wing. They are
further characterised by being deeply pigmented with black which often shines like
jet. The disposition of the pigment is shown in the camera drawing.

The stigma is long, black, lighter towards the centre.  There is a big black patch
along the first oblique vein, occupying largely the space between the first and the
second oblique vein ; the next cell contains a small area near the hind margin. Most
of the space between the stigmal vein and the cubitus, with its two forks, is pigmented
except a small triangular area behind the stigma; near the margin, between two con-
secutive veins, are noticeable blotches of deeper black, six in number, beginning with
the one just in front of the stigmal vein.

The hind wings are hyaline, with two oblique veins; the subcostal along its
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anterior edge is pigmented as a distinet band. All the veins are stridted transversely
and, except the patch along the first oblique in the forewing , the pigmented parts and
the margins bear complete or incomplete hexagonal figures, raised above the general
surface on both sides. These are imbricated one above the other.

The abdomen is somewhat oval, not so broad as long, like that in the apterous
viviparous female, with which in other respects it exactly corresponds; the lateral,
dorso-lateral and dorsal tubercles are disposed in the same manner, as are also the
rows of spots between them,

» The cornicles, like the abdomen, are slightly smaller than those of the apterous
female ; they are covered over by scattered hairs upon tubercles. Upon the mein-
brane stretched across the mouth a black incomplete ring is prominent and charae
teristic.

The cauda and anal and geuital plates are similar.

Legs reddish-brown ; coxae, a ring on the femora, knees and tarsi black ; they are
ouly a little longer than those of the apterous viviparous female.

Rostrum large, extends much bevond the hind coxae, almost to the level of the
cornicles and even bevond.

‘The measurements on an average are:

Body - - oo 330 %105 mm

Antennae o 5 .. I'50 mm.

Wing expanse. . ) e VRO iy

Wing - W .. 422 x I'48 mm.

Cornicle G i .. 020 % 0°4I mm., base o' 45 mm.,

apex 0'15 mm. in diameter.
Cauda (length) about = - 020 MM,

The alate females that are produced in December and January are smaller in size
than those developed earlier. Their bodies are much attenuated and therefore the
wings, which are deeper black, appear comparatively long extending much beyond
the apex of the abdomen. They look very much as if they were males, but they lack
their genital armature and by opening up the abdomen one always finds the ovarian
tubes containing immature embryos of various stages,

These females seem to be the product of malunutrition, the flow of sap in the
plants at this season being at its lowest. Most of them die without ever giving birth
to a single voung,

Apterous oviparous female.—The apterous females that lay eggs appear in early
January and are remarkably similar to the apterous viviparous females in external
anatomy. There appear to be present in this case hardly any secondary sexual
characters, which in other Aphids distinguish the oviparous from the viviparous
female. Neither is there a change in colour or pattern or any difference in the
posterior abdominal segments observable. Sensoria on the hind tibiae are entirely
lacking.

There may be a little more duskiness on the legs and a slightly greater curvature
of the antenna near the basal part of the third article. The sensoria are not so well
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marked and their number is often restricted to only two or three, besides the primary
sensoria on the fifth and sixth article.

They are recognised if one catches them either ovipositing or carrying about an
egg which is protruding, or by opening up the abdomem under a strong lens or a
binocular. The ovarian tubes are then seen to contain eggs in place of immature
embryos. These are packed inside the body right up to the mesothorax ; the num-
ber is about a dozen in each, but it was found to vary from about 10 to 15 in the
specimens dissected.

Abnormalitics. —In some cases 1 have also obtained a few embryos along with the
usual or a smaller number of eggs. A similar oviparous and viviparous character of
the females has been noticed by Huunter in Toxoplera graminum (Rond) (Kansas
Univ. Bull.. No. 2, 1qug), but probably if further investigated i would be [ound to
be the case in a much larger numbear of Aphids. Another uncommon variation is @
stumpy oviparous or viviparous female, very much similar to the alate female in ap-
pearance, but with rudimentary or no wings. A still more unusual form is met with
in the “ short-beaked ” specimens. These also may be either oviparous or viviparous
females. The rostrum is so small that it hardly reaches beyond the second coxae, and
is even less than half the length of that of a normal individual. It is the first joint
that is reduced, otherwise the beak is quite complete in all respects.

The true males have so far escaped my observation, but they may be expected
to be alate and not very different from the winged females. In other species of
Dryobius they are said to be slender insects with well-developed genitalia, a sickle-
shaped penis forming a conspicuous element in the centre.

The eggs are generally laid in large clusters, each cluster containing several hun-
dreds : smaller clusters are also found but frequently the eggs are scattered singly,
particularly those laid during the latter part of January. Fach oviparous female
contains about a dozen eges. There are seldom more than this number but fre-
quently less: 8 to 10 usually. The eggs are shining black, oval bodies. The laying
period commences in December and continues in some cases up to the beginning of
February. The last date of my collection is 25th January,

The life-history can be summed up briefly. The eggs hatch it March, with the
flowering of the peach, some days previous to the forming of leaves. These stem-
mothers give hirth to wingless females. There are from 2 to 4 generations of
the latter before any winged ones are produced., They reproduce at quite an extra-
ordinary rate. Five apterous viviparous females, colonised on two peach frees in
December, kept up a steady rate of progress in January, February and the middle of
March, but only a patch or two of a few hundred specimens was all that resulted
from them. During March and April, however, there was no limit to their numbers.
All the larger brarnches from the bottom upwards were quite covered with them.
The trees looked as if bathed in oil ; the black smothered grass and dry twigs be-
neath the branches were sticky with the half dried *“ honey-dew.”” 'These twigs
readily take fire as if immersed in inflammable material.

The above experiment proved at the same time that the winter can be passed in
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a viviparous condition if circumstances are favourable and the weather mild and
rainless.

In May their numbers are always very considerably reduced, while in June one
has to search a good deal before finding an isolated agroup of a few individuals, As
the egg-laying period in this species is spread over a considerable time and the ovipa-
rous females do not in any material respect differ from viviparous females, it is likely
that some eggs are deposited even at this time.  These avain hateh out in September
and the insects are abundant afterwards. Some apterous viviparous females may
also live through the summer. The sexes are produced in November and December
and the eggs are laid about the same tine

Enemies.-—All the lareger Coceinellids and Svrphids abound on the branelies of in-
fested trees and feed on them {reely, without apprectably reducing their numbers.
The worst enemy they encounter is the exigencies of the weather, After a few clear
days of strong heat one suddenly finds that the insects have completely disappeared,
leaving only their skins sticking to the leaves and branches as reminiscences of their
presence.

Loss.—The loss to the peach crop from the attack of this Aphid is immense.
Very few fruits mature and attain the normal size and colour on infested trees. It is
rather strange that the attention of the Agricultural Department has never been
directed towards estimating and remedving the actual loss, Neither are any pre-
ventive measures adopted to eradicate the pest by the peach growers. The only
remedy occasionally resorted to, when it gets too menacing. is to cmploy bovs to rub
them off with handfuls of ashes. This affects a temporary relief only as even if a
few escape death they multiply again very quickly

Historical and systeimatic—The * Peach-stem Aphid * has probably Lieen here
for ages, and is known to the people as ** Aru ka Tela *’ : there is nothing to indicate
that it was imported from elsewhere. The only other places where it has been defi-
nitely collected are Baluchistan and Palestine. .

The first European to take any notice of the insect was Mr. Elliot in Quetta
(Baluchistan), who observed apricots being attacked very seriously and remarked that
the trees bled profusely as a result.  As a matter of fact it was only the honey-dew "
the excreta of the Aphids coursing down the stems. Whatever else he noted was
quite correct and referred to this insect. He sent specimens to the Indian
Museum in Calcutta for identification in 18¢o, and probably at the same time sent
some more Aphids amongst which might have been specimens of what is now known as
Tuberolachnus viminalis (Fonsc.) on willows. On the other hand it is also likely that
there may have been some mixing up of the peach and Salix Aphids in Caleutta. 1
have examined this material in the Museum, and it is a part of what was sent {o
Buckton for examination I found very few individuals of the peach Aphid and only
apterous forms, the rest being Tuberolachnus viminalis, both alate and apterous.
Both are labelled ** On Peaches, Quetta.™’

Buckton treated the material as one, naming it Lachnus fuliginosus, Buck., a new
species, and published a description in Indian Museum Notes, vol., LE, no-Tp. 41,
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1891, that applies chiefly to Tuberolachnus viminalis.  He remarked on the close simi-
larity of the two forms, but was mistaken in saying that the characteristic dorsal
process of the Safix Aphid is confined to the apterous viviparous female, while in the
case of the Quetta Peach Aphid it is present in all stages.  The obscure illustrations
that accompany the description have apparently been drawn from the Salix Aphid.
Buckton, therefore, was only redeseribing Duberolachnis viminalis, although he may
have seen soime apterous specimens of the real insect on peach, originally sent by
Elliot. On this account Buckton’s name Lachius fuliginosus appears as a synonym
of Tuberolachnus viminalis and the peach aphid is left without a name. After coni-
paring the Calcutta material and sending for the insect from Quetta and also satis-
fving myself that no other reference to it was on record in the literature available in
India, it was decided to zive it a new name i our lahoratory.

Recently, however, a short paper has come under my notice, published in 1912
irom the Natural History Museum, Hamburg, by PP, van der Goot and styled ** Uber
einige Wahrscheilich neue Blattlausarten.” In it a rather brief and in some res-
pects incomplete account has been given of the salient features of the morphology of
this insect, from alecoholic material, collected from almond branches in Palestine. He
has called it Drvobius amvedali, n.sp.  On referring to van der Goot it has furthe:
heen brought to light that the same insect is supposed to have been described hefore
as Dryvobius persicac by Cholodkowsky from some part of Russia. I have not been
able here to trace the publication containing Cholodkowsky’s description, but the fact
is mentioned on the authority of Mordwilke. I have, therefore, adopted Cholod-
kowsky's name, which is reallv quite appropriate, and I have furnished in these pages
a rather detailed description of the various forms of the insect.

The generic position of this insect is somewhat doubtful. The long legs, short
antennae and pigmented wings, in common with the habit of layving eggs in clusters,
have a strong resemblance to the species of Dryolius on oak, etc.  But the latter are
totally devoid of any tubercles either on the dorsum or on the lateral sides. It is
really this character, more than any other, that has been considered by Mordwilko
of sufficient importance to warrant the separation of Lachnus viminalis into a new
genus (Tuberolachnius) from the original Lachnus.  The peach and the Safiv Aphid
possess these characters in common, besides others of minor importance, but their
wings are quite different ; in the former they are deeply pigmented and in the latter
clear and hyaline.

Thus we have Tuberolachinus differing about as much from Lachnus as the peach
Drvobius from the type of that genus (D. roboris). T have therefore for the present
accepted Mr. van der Goot’s suggestion of calling it Tuberodryobius, even at the risk
of forming a new genus for a single species,

It may at the Same time be mentioned here that as the genera Lachnus and
Dyyobius are not very sharply defined from each other, except in the case of the alate
female, they might at some later revision be amalgated. It would also not be very
wrong to keep Tuberolachnus viminalis and this peach Tuberodryobins in one genus, if
too much importance is not attached to the pigmentation of the wings. They both



S

268 Memotrs of the Indian Mueserm. r\-'r:n.. AL

possess similar habits of grouping themselves into patches, and sticking out their
long hind legs into the air at the same time and in the same direction.

HOST-INDEX OF THI APHIDIDALE (PLANT-LICE) OF LAHORE.

In the following pages is given a host-index for the Aphids collected by me in
the neighbourhood of Lahore; the names of the plants, in alphabetical order, are
placed on the left side of the page and against them are noted those Aphids known to
infest them. The time of the vear when they were observed has also been indicated
In most cases.

This index from its very nature must be incomplete and only provisional. Tt
covers a very limited area and there is 1o reference in it to the numerous hill species,
as yvet entirely unworked. Therefore, the only justification for preparing it is the
entire absence of any other, and yet to a certain extent it forms a fair representative
for the plains in other parts of India as well. I hope it will be of some use to those
who take up the study here or elsewhere in this country, and with that view the com-
mon vernacular names of plants, and in some cases their English equivalents, have
also been included in the index.

PraxTs. APHIDS. DATE.
A trutslon fundici A plees matvae (Koch)
Abutilon sp. (i) . gossypii (Glover) s Mavr, and Feb

(i) o plus malvoides, n. sp

Aperalim convsotides (1) Brachyeandus print (Koch) Mareh to August.
(if) Myzns persicae (Salz.) May

Ak (see Calolropis).

Althea vasea (khatmi) l. matias (Koch) Ieb -April.
A gossypii (Glover)

Alhagi snanroriom (1) Macros. pisi (Kalt.) March.
(11} 1. medicaginis, Koch Mareh.

Alucha (see Pruaus armenica).

Anfirhinum sp. Myzus persicae (Sulz,) March

Apple (see Prunus malus).

Aru (see Prunus persicac),

Arundo dowax Hyalopleris priuni (Fabr.) Feb., March-May, Sept.-

Novr.

Avena safiva (i) . maidis (Fitch) Oet.-March.
(1) Siphocoryne avenae (Fabr.) Novr.-March
(iii) Macrosiphum granarivm  (Kir- Novr.-March.

by}
Asgand (see Withania), (iv) Toxoplera graminum (Rond.) - Feb.-March.
Bakla (see Ficia fuba). »

Bathu (see Chenopodium alba),

Beta bengalensis Myzus persivae (Sulz,) Farls,
Bhakhra (see Trifmlus sp.)

Bhang (see Caunatis salivi).

Bongainzillia sp. AL medicagings, Koch Novr.-Decr.

A. malvordes, n. sp. Novr. (very oceasional)




-
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PraxTs.
Bhindi (see Hibiscus esculentis),

Brassica campestris (torin or tara-

miiral.

Brassice funcen {mustard)

B, rapa (turnip)

B. oleracen (eablage)

Brinjal {see Safanum mclongim),
Bed (see Safiv sp.).
Bryvopiellum, sp.

Cabbage, cauliffower (see Brassica

ap.l.
Cajanys indica
Calofroplis giganiza
. procera
Carthamns oxvoor
Capsella bursa-pastorts

Cammalis indica {or sativa)
O arunt carraicay

Carrot {see Dawcus carohi).
Chari (see Sorghm).

(‘:'.lr!'f\' ;r.'.-cu'ru-':"fw'

Chenapoditm allia }

Chehapodiun sp.
Chefranthus cheirs

Clrvsantheninn strense (cultivated)
Centanria sp.

Crirus anranto

C ifrudns vielzarus (tartmz)

{inanaria sp.

lanthus punicens or damperii (par-

rot's beak).
{micies arvensis

(olocasia anfigiworium (or esculentis)

Convolvilus uajis
Coronapus dydimis

Cotton (see Gossvprum).
Cariandriom saliva

BASHAMBAR [as ;

.

AriHDS

i) Siphocorviee tndolirassivas, o, sp.
(1Y Myzus persfeae (= Khopalosi-

Pl dianthi),
(it} Brovicoryne brassicae (Linn.)
Iho,
I,
(RIT)

Muvzus perstoae (Sulz))

ps apedicaginis, Kol

AL nerid (Boyer)
D,

Brachi

(i} Myzus persivae (Sulz.)

tis carflinst, 0, sp.

({i) A, gossypii (Glov.)
Phorodon cannalis, Pass.

Brevicoryne coriandvi, n. sp.

Stuvaphis celfi, n. sp.

Brevicoryne chenopoadin (Sehr.)

(i) Siplhocoryne indobrassicae, n. sp,

(i) M yzues persicoe (Sule.)
(i) Macrostplom sanborni (Gill.)
(it} . malwoidss, n. sp.

(iii) Steplhensonia fahorensis, n. sp.

A phis wromieds, Linn.
A. malvae {Koch)
AL malvoides, n. gp.

(i) o, smalvordes, n. sp.
(i1} . gossypii (Glov.) 2.
(i) Myzus persicae (Sulz.)
(i) A.malvae, (Koch)
Macrasifhum pisi (Kalt.}

(i) A rumicis, Linn.

(i) Phorodon cannabiz, Pass,
{i) Aphis dirvanii, n sp.
(i) A. malvas (Koch)
Myzus persicac (Sulz.)

(i) Myzus persicae (Sulz.)

til) Siphocoryne indolbrassicae, n. sp.

Brevicoryite cariandri, 1. Sp.

The A pludidae of Lahore
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DATE:

et to Fel,
Auet. to Oet,

Feb-March.
Oet.-TFel.

I b,
Oetr.-June

Feh.-March.

Novr.-Jan.
Feli.-Mar.
Angr.-Oet,

May and June,
Feh.-Apr.

Oet.-Diee.
April.

March, May, Sept.-Dec.
Dec.
Irehy,, Mar,

Apr.
Sep., Jan., Mar., Apr.

Oct., Jan,, March.
Dhec.
Cct.

Jun.-Sep.

Feh., Apr.
March,
April.

Mo, Mar:

Oct., Dec,
Qet., Dec.
IFeb., Apr.
Dec., Apr.
Feb.

Mar.,, Apr., Dec., Jan.
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Praxrs, ATHIDE. AT,

Crotalariic juicea {san) A malvae (Koch) Nov., Do

I, malvordes, n. sp.

Cryplosteria praindiflore (1) . neris (Boyer) Mar., Oct.

(i1} -1, matvae (Koch) Oct., Nov, ¥
Cucrbite moschata (kadu) L. madvae (Koch) May, June

L. malvoddes; n. sp Oct., Nowv,

Crecumis safiva AL madvae (Koch) Feb., Apr

Cuenmes melo (kakri aoud kharbuza) A malvordes, o, sp May.

Cynodon dacivion (dul) (i) Pemphigus sp Nov., Mai :
(i) o, meardis (Fivch) D,
(iil) Siphocoryne avenae (IFabr.) Mar.; Apr.
(iv) Toxoptere graminmm { Rond.) Apr
Cyperus rotundus (dila or mmotha) (i) Toxopicra cvpert (van der Goot.) Sep., Nov
(1) Toxeptera gramonnn | Rond.) Mar

(i) oA, meaddes (Fiteh) Mar.

Cyperns nrvens Foxaplera sraminmm (Romd.) Noy.
Cyamofpsts psoraliodss (guara) [. medicaginrs, Koch Nov., Det

Dalbergta sisst (i) L. medicaginis, Koch Feb., Mar
(1) Muzies persioae (Sulz. Apr.

Dianthus carvoplvilis (pink) (1) Mwvaus persicae (Sulz.) Feb., Mar
(11) L. malvae (Koch) Mar.

Datura stramoninm (i) Mazus persicas (Bulz.) Jan., Feb

(11} Sihphocoryne avenie | Erants =i e

Diaucis carolu Brevicoryiie corfanudri, 1, 8p April {scarce).

Dila (see Cyporus or Scirpus sp.),

Dolichos lablab (virn sem: pink and . medicaginis, Koch Oet., Dec:
white)

Dregea sp. (Asclepiadaceae) l. nerit (Bover) May

Durranta sp. (hedge plant) (i) A. malvoides, n. sp. Sep.. De

(it A.d

rranit, n. sp.
Dhama (see Cortander).
Errieca saliva (1) Myzus fersicae (Sulz.) Oet.
(ii) Siphocoryne indofirassicas, . sp. Qet., Dec,
Elm (Iudian) (see Celirs ausiralis)
.!;I.'."I,"'i'.':r.l'-'l.-f.i el -_.-x-_--_.‘v.".-.' {sun spurge) .'|f_1.-.'..'r~ il raicae [=Snle) Jan., Feb.
Ericholrya jafonica A malvae (Koch) Clet
Eragrosirs sp (i) Macrosiphum granarinm (Kitby) Apr.
(i) Siphocoryae avenae (Fahbr)
Faeniculwm vulrare Siphocoryne cortandri, 1. sp Apr. (scarce).
Callium sp. Myzus persicae (Sulz.) Apr.
(,'.gh'g.','j"sr'.'rn.' harbacens (cotton) (1) 4 malvae (Koch) Anr., Nov,
(i) A. gossypii (Glov.) # Apr.; Nov,

(i1} . malvordes. n. sp. 8
Gulab (see Rosa).
Guldaudi or Guldhudi (see Chrysan-
themnm).
Guara (see (yamabsis sp.)



I (see Peginiin).
Malva sp.1.

A malveides, n. sp.
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Arnins.

AL watvae (Koch)
Ao malvordes, n. sp.
A. madvae (Koch)
A amalvae (Koch).
AL malveides, n. sp.
A. werii (Boyer)
(i} Macrosipleem granroi (Kitby)
{ii) Toxoptera graminuwm (Rond.)
(iii) . wraddis (Fiteh)
(iv) Siphocorvne avenae (Fabr.)

Brevicorvie: (= Aphis) brassicac
(Linn.}

(i) A. mafvae (Koch)
or
(1) A. malvoides, n.sp.
A. medicaginis. Koch
A, malvae (Koch), dark green variety

A malvac (Koch)
A, gossypii (Glov.)

D,

Aug., Nov,
March.
Dee.

Dec.
Sep., Nov., May.

Nov. to March.

Feb.

Sep., Oct. and Nov.

Nov. and Dec. {in Bihar)-
Dec.
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Praxrs.

Malva svlvestris
_'|_|f_ _."‘.H'."r.,f-'lrlr,r

Mtfvestriem fricusdidatom

Mazus sp.

Medicago sufiva (lucerne)

.'IF:'.r'.".'.r_;'.- .!:.' nded pix
Melilfotus ;ﬁ-“ viffora |..‘-'~l.':lii'|
Melon {gee Cucumis).
."I]'l'I]i [=ee .F\I.f_"".'r:.'i.'."k'l.
Milkweel (=see (Caloly ap 15},

1"!‘.".' '|'I roed fabacoom

Nelumbiwm speciosums
_\':;'I:'J.;';'

Nasturfinn  sp

(kanwal)

i Ep.

Oats (see doena).
Orange (sce Cifrus)
Palak (see Befa '-ill_:l,
Pansy (see Ficla).

Panreum coloiim

Panicum sp.

Peganumn harimala

*ennrsetion typhoidenm (bajra)
Pliaseolus vradiatns

Phaseolus sp.
Phragmifis karki (reed)
Pistacia infegerrima

Prunus domesticus (phuns, alucha)

Prigins malus (apple)
Prigtus persicae (peach, aru)

Memoirs of the ITndian Musciom

Arnims
A.omalvondes, n., sp,
{. mafpue (Koch)
r . gossvpin (Glover)
() A
(1) .. i, &p
M ovzus I,"-.'.lx.".'.f.' {=ule.)

maliee (Koch)
malrofdes
(i) | I.f.'l.'ll'l.'llf_'i s frifolie (Monell)
() Macrosiblinm P st (Ralt)

L. medicaeinns, Koch

. wmrediciginis, Koch

(i) Siphocorvae aveaae (Fabr,)
(ii) MWrvsns persicae (Sulz.), pink va-
riety.
Sibhocorvne nvaphacee (Linn)
A. malivae (Koch) {zreen variety)
(i) Aphi
;

(i1} Myvzes persicae (Sulz.)

5 mashorin ':_J.\--.'I]t..:'

rvite Tindolrassicie, n. =p.

(1) A. maidis (Fitch)
(it) A. sacchari (Zehnt.)
A. mardis (Fitch)
(i) Brachisungiels harmalae, n. sp.
(1) . malvae (Koch)
(1ii) Macrosiplion pisi (Kalt.)
A, wrandis (Fiteh)

| . medicarings, Koch

Hyalopterus prioed (Fabr)
!‘I"I‘I"l"'u'r]rlf:”\ (") .I.'lf-!...f.'.l..'r."l'J {Buck )
Tuherodryolius persicae (Cholodk)

Toxoplera punjabipyree, n. sp.
A. malvoides, 1. sp.
(i} Brachveaudus pruni (Koch) [ =

Aphis pruni).

(i) Myzues persicae (Sulz.)

(iit) Twberodrvobins  persicas
lodk.)

{iv) Hyalapferus pruni (Fabr.)

(Cho-

B L

LIATE,
., Ieh.
L NOV

Now
(et
A
Ok,
Mar
May.
Apr.. May.

Dec.
y AApr.

Jan., Feh.
Feh., Apr.

Nov., Dec
Mar., Apr.

(at Pusa)l.

-_\--':'._'_-
ARty

June, Sep., Dee.
June, Sep., Dee.
March.

sep., Dee,, Mar., May.,
Nov,

Irels,

sep:, Oct.

July, Sef., Oct.

Sep., Dee., Mar.

Apr., Nov.

Sep., Dec.,
May.

Dec,

Oct., Nov,

Mar., May.

IFeh., Mar.,

M., May.
Sep., Jan.

Mar,, Apr., Oci,
and Dec,

Now




Apins,
(i) . malvae (Koch)
(i) Myzus persicae (Salz.)
{iii) Toxoptera punjabipyri, n.osp.
T. pumjabipyri. n. sp.

(i) Myzus persivae I_Sﬁl?..l
(ii) Brevicoryne brassicae (Linn )

=% _. .a-'l -~ 2 (i) Siphocorvae tndohrassicad, n, sp.
T ~ Rape (sce Brassica sp.) ¢
e e, Rm Mﬂmux g‘ (i) Macrosiphum rosaciformis. n. sp
X '__E’*“? ~ Kosa (i) A. malvae (Koch)

Trberolachnus viminalis (Bover)
(i) Twberoluchins viminalis (Bover)
(i} Eichochaitophorus himalavensis,
n. sp.
I'nberalachnus viminalis (Boyer)
AL malvas (Koch) (green variety)
Siphacoryne indobrassivae, n. sp
A. maidis (Fitch)
(i) Siphocoryne nvinphacae (Linu.)
(i) Tovoplera sp.
1. medicagings, Koch
A, walvoides, n. sp.

“&- " 5‘#113# wegyplica Das (bed mushk)
- g lﬁ‘ﬂiﬁ'ﬂﬂp (wild)
ﬁm&ﬁm mo {khul kalan)

A. malvoides, n. sp.
{i) A. malvoides, n. sp.
(ii) A. gossypii (Glover) ?
(i) A. rumicis; Linn.
tii) A, malvae (rarely)
{ (i) Macrosiphum solidaginis, Fabr.
(ii) Rhopalosiplum lactucas (Kalt.)
(i) Aphis sacchari (Zehnt.)
(it) A. maidis (Fitch)

J 'H’!Tﬂ"h apl‘“ :';

83 . 3
) e 11

'!-:-u-,. w.tu-‘f.
= Lr oy S5

Feb, Mar, and Apr,

Mar., Apr. :

ot Apr,
Mar., Apr.
Oct., Mar.

December to Apr.
Dec-Mar.
Feb.-May.

March.

Mar., June,

March.
Mar., Apr.
Dec., Mar,
Nov,

Jan.

TFFels., Mar.
April, v

Mar.

Mar., Apr

Oet., Nov.

Sep.; Dec.

FFeh.. Apr. and Aug.
Jan,-May

May, June,

June-Sep.. Dec

May-june.




A fkis matilts [Fitch] Aug., Sep.
t lltemture is mt:eti at the begmnmg of mh descﬁpﬁion, a




EXPLANATION OF PLATE 1.

Fres. 1 and 2.  Molgida birmanica, n. sp.  About natural size.

Fic. 3.—Hexacrobvius indices, Oka, from right side. About natural size.
v 4—Cyuthia lanka, Herdman. Nat. size.
»  5.—Cynthia sluiteri, n. sp., fronrleft side. Nat. size.

Fies. 6 and 7. Microcosmus manaarensis, Herdman. Nat. size.

v 8—11. Rhabdocynthia ceylonica, Herdman, Nat, size.
F16. 12.—Polycarpa annandalei, n. sp. Nat. size.

. 13.—Polycarpa cryplocarpa, Sluiter. Nat. size.

v I4—dAscidia hvalina, n. sp. Nat. size.
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EXPLANATION OF PLATE II.

Iﬁm Iw—-MolgdlEa simulans, n. sp., with test removed, seen from left side, % 5.
tentacle, = 100.

22 r 2- £ a3y
' ﬁ;ﬂ s birmanica, un. sp., with test removed, seen from left side.
: Nat. size.

LT R i seen from right side. Nat. size.

R 5 8 part of branchial sac, x 10.

DEa, WA 5 part of branchial sac, showing the stigmata,

% 40.
T A i , dorsal tubercle and dorsal lamina, % 40,

: FIG 8.—H¢mcmby!ms indicus, entire animal, front view. Nat. size.
i L = ., branchial aperture, front view, % 3.
o e 9 = ., one of the tentaclelike lnbes of the branchial

aperture seen from outside, x 10.
seen from inside, x 10.
with test removed. Nat, size.
atrial siphon, % 5. !

a2 12

L) '
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EXPLANATION OF PLATE -IIL

Fic. 1.——Hevacrobvlus indicus, lower lip of the branchial aperture, with test
removed. % 5. Only the proximal portions
of the axial muscles of the tentacle-like lobes
are shown.

Reconstruction fiure from serial sections showing

L

the internal anatomy of the animal.
Fic. 3. —Cvnthia slniferi, n. sp., a spine from the tip of branchial siphon, % 4o.
two scales from the external surface of test,

X 40.
F16. 5.—Polvcarpa annandalei, n. sp., tentacles, x 20.
b, * part of branchial sac, x 4o.
e = o alimentary canal. Nat. size.
T : Vs dorsal tubercle and part of dorsal
lamnina, X 20.
) ¥ = one of the polycarps, X 20.
F1e. 10.—Monobotrylius violaceus, n. g. and u. sp., entire animal. Nat. size.
S Aanu = ” o entire animal, ¥ 20.
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ENPLANATION OF PLATE IV.
icens. tentacular cireulet, dorsal tubercle, and
_".I”-

part

i v ".-"I
of peripharyngeal band,
marginal zone of test, showing knob-like

terminations of blood vessels, % 50

“ % s part of | ranchial sac, =10,
F1G. 4. —Ascidia canaliculata, Heller (?), test. Nat. siz
Fic.. 5. - irregndaris, n. sp., entire animal from right side. Nat. si
with test removed, seen from right side. Nat.

‘iikh
et 7 i e - seen from left side. MNat. stz
alimentary canal, 2.
dorsal tubercle, and dorsal Lunina,

o, A P

0. 5 - tentacles,
A S

part of branchial sac, % 4o.

oy S LCN T .y e
FIG. 1I. . hvalina, n. sp., entire animal, from left side, 3
florsal tubercle and dorsal lamna, » 40.

5

 §.8 i’







EXPLANATION OF PLATE V.

1.—Aseidia hvalina, part of branchial sac, x 4o,

willevi, n, sp., entire animal, front view. Nat. size.

2 L] &
3 s T with test removed, seen from left side. Nat.

size.
part of branchial sac, x j4o.

dorsal tubercle and dorsal lamina, = jo.

Ll ]
andamanensis, n, sp., entire animal from right side. Nat. size.

with test removed, seen from left side Nat.

size.
tentacles, dorsal tubercle, and dorsal lamina,

% 40.
L part of branchial sac, x 40.

¥

9"
—Pﬂdﬂdﬂ#ﬂa feeunda, Sluiter (?), two individuals.
with test removed, % 3.

part of branchial sac, x 4o.

e L
2
= s
- v

tR

Nat. size.

3

¥







1

(E

a0

EXPLANATION OF PLATE VL
TFigs. 1, 3 and 4 drawn with Zeiss’s Abbe's drawing apparatus.
1.—Enchyiracus barkudensis; longitudinal section of anterior end, showing ever-
ted pharynx; % 116. *
e cav., floor of buceal cavity everted : ¢, o., cerebral ganglion; m. ph.,
musecular strands attached to pharyngeal ‘sucker’; oes., ocsophagus ; ph.,
pharyngeal ‘sucker’; pr., prostomiun ; sel., salivary gland; v. %, €., com=
mencement of ventral nerve cord.
2.—The same; two nephridia, from an entire specimen in cedar oil; a., from
segment ix; b., from a postgenital segment.
3.—Iridericia carmichacli, section of anterior end a little to one side of median

line; ® 110,
bite. cav., folded epithelinm in floor of buccal cavity; ¢. g, cerebral gang-

lion: d. ., dorsal vessel (or one of the two branches into which its anterior
end divides) ; m., muscular hand passing obliquely downwa rds from dorsal
aspect of pharynx to ventral body-wall; oes., oesophagus; ph., the cup-
shaped pharynx; pr., prostominm; sal., salivary gland; s. 0. g., suboeso-
phageal ganglion.
4.—The same; horizontal section through dorsal portion of segments vi—xi,
showing aggregations of coclomic corpuscles with setae and fragments of
setae imbedded. The setae catch the eye much more strikingly in the
actual specimen, where they are bright and refractile. The small clear
cireles, e.g. in segment viii, are setae cut transversely: the nuclei of the
corpuscles are shown either black or with dotted interior. Constituents of
body-wall not separately shown ; % 140. ]
d. v., dorsal vessel; sepl. gl., septal gland of segment vi; sef., mass of coelo-
mic corpuscles with setae and setal fragments, ~—similar masses are seetl i :
: viii and ix; sp., sperm morulae and spermatozoa; 10/1T, septim 10/11; Vi
~ —xi, the corresponding segments. - :
5.—The same; penial bulb in transverse section; % 2I0. : ’
; p., penial lumen ; str., strands of muscular or cont Live
“bulb and penial tube to lateral body-wall ; . d., termina-
; ¢, male aperture. P S
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EXPLANATION OF PLATE VIL
6.—Drawida chatensis: a seta trom segment viii; x 160
7. —Drawida chalatudiana; gzuital region, diagrammatic. «, anterior gemtal
area; b, light margin of posterior area; ¢, darker coloured interior of
posterior area ; , shallow part of groove 10/11; ¢, median tubercle; vu
-x1, the corresponding segments.

8. —Ervihracodrilus kinneari

. spermathecae of one side, with diverticula and

accessory spermathzcae almost meeting at their outer ends in the body-

wall of segment viii. From a dissection.

9.—Megascolides hastatus; penial seta. a, distal portion, % go; b, extreme
end. ¥ about boo.

10.—Megascolides duodecimalis ; spermatheca, the small diverticulum showing
at the base.

11.—The same; end of penial seta; % ca. 400.

12.—Megascolides pilatus ; the distal ends of two penial setae, seen from differ-
ent aspects; ¥ ca. 330.

13.—Comarodrilus gravelyi ; region of male apertures.

14.—Perionyx bainii; region of male apertures. o

, male aperture; £, overhang-
ing papilla, or “tag’.
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EXPLANATION OF PLATE VIII.

- Fig. 15.—Perionyy bainii; penial seta; % ca. 300.
w10 =Megascolex escherichi var, papillifer ; genital field; « , male aperture. _
s I7.—=Megascolex campester; spermatheca.  The appendages on the upper swollen
_ part of the duct are micronephridia.

8. -The same; distal end of a penial seta. a., as seen under the microscope, X
about joo. b., represents what would probably be seen if the end of the
seta could be rotated through a right angle ; but this view is not obtained,
since the setae, owing to the curve of the shaft, lie on the slide in the
position of . :

19. —Megascolex horfonensis; genital area. clit., clitellum ; g. /., the surface of
the thickened genital field; pap., flat, slightly raised papillae; pen.,
penis; pit., depression on segment xviii; xvii—xix, the corresponding
segments.

20.—The same; spermatheca.

21.—Megascolex kempi ; spermatheca,

22. —Megascolex varians var. insolitus; spermatheca.

23. —The same; distal end of penial seta; x220. The whole of the portion
which is clothed with spines is shown. P

24. —Megascolex sextus, penial seta, a., showing general shape; b., more highly
magnified ( ¥ 300) distal extremity.

25.—Megascolex polytheeca; spermatheca, in glycerin after clearing. b. v., blood-
vessel running along its side ; cav., portion of cavity containing only gran-
‘ular matter ; ¢p., epithelium lining cavity and duct; x., transparent mass,
filling greater part of cavity ; x go. ' ot
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EXPLANATION OF PLATE IX.

26.—Megascolex poly'heca var. zonatus ; spermatheca,

27 — Megascolex kavalaianus; spermatheca. * ;

28 —Megascolex phaseolus ; male genital region ; b., bean-like elevation on xviii;
w., the ring-like wall, cleft behind; p., papilla on xix; dit., clitellum; o,
male pore ; xviii, xix, the corresponding segments. Drawn from the only
specimen showing the papilla on xix.

2¢.—The same ; spermatheca.

30— Megascolex filiciseta; penial seta. ILateral view of distal end; this seta
was free from its sheath, and shows a relatively small number of the
pinna-like spines; x about 500.

31. —The same; a young seta in its sheath, with numerous spines, 16 on each
side (not 17, as in the lower row); % about 500.

32, —Megascolex cochinensis; male genital area. clit., clitellum; x., its posterior
border.

33.—The same ; spermatheca.

34. —Megascolex konkanensis var. longus; prostate ol right side.

- 35. —The same; spermatheca.
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EXPLANATION OF PLATE X

[ " 14 i .
Tieties ol I irpinelia piriin gAY, )

Cilak nd Ceylon | I Banks rac e seven upner figures are from
Kalik i ottom  al m the Cevlem Pearl Banks off
Lari < 3
, Ik | I ; .
-\-.: T 5 5 l Il = :-.'ifil 1211
1ZL 3
s showing range in for. Compare with the shells from

(fig. 4) which march with this race of

T 1
S, .

Coromandel race. Specimens from off the coast of the Tanjore District.
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EXPLANATION OF PLATE XI.
Varieties of Turbinella pirum (Linn.).

Variety obfusa.

F16. 7.—Coromandel race. Specimens from Chingleput and South Arcot Districts.
'
§.——Iixamples from the Jaffna Islands and north-east coast of Ceylon. These

also may he classed as of the Coromandel race. i

Varieties comorinensis and globosa.
Fie. o.—Var. comorinensis, represented by the upper six (smaller) examples. % 3.
Var, slobosa, by the five larger ones in middle and bottom row. ® &.

mt

Variety fusus, Sowerby.

i, 10.—A fully adult individual showing very strong plicae and stout oral lps.
11.—Back view of a younger specimen to show periostracal sculpturing and
angular shoulder, the latter more marked here than in fully adult indi-

13

viduals. %3
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EXPLANATION OF 'PLATE VI
Scalpellum (Smilium) squamuliferum, Weltner.

Part of peduncle (imagnified).
Anal appendage in lateral view (stained and magnified).

Scalpellum (Smilium) bengalense, Annandale.
Part of peduncle (magnified).
~Male in lateral view (stained and magnified). The specimen figured
was complete Ly deveoid of ealeareous valves.

Scalpellum alcockianum. Annandale
P

Outline of c;rl_-itulul.h of capitular valves and of first row of peduncular
plates. A, Rostrum and rostral latera as seen from inside the capi-
tulum. B. Carina and carinal latera as seen from inside the capitu-
hame Adlx 2,

Scalpellum velutinum, Hock
The two mandibles of an Indian individual (highly magnified).
Male (highly magnified), with the spines from different regions still

further enlarged.

Scalpellum laccadivicum, Annandale.

—Dorsal view of capitulum and upper part of peduncle (magnified).

Scalpellum albatrossianum, Pilsbry.

—Dorsal view of base of carina and adjacent parts in an Indian specimen

(magnified ).
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EXPLANATION OF PLATE VIL
Mitella mitella (Linn.).
1.—specimen from the Gulf of Siam. = 2.

Lithotrya nicobarica, Reinhart.

z2.—Co-type from the Nicobars,

Scalpellum (Smilium) bengalense, Aunandale,

3.—Mature specimen from the Bay of Bengal in lateral view (magnified).

Scalpellum (Smilium) acutum, Hoek.
q. —:'_-1:_:|.:-,_'il]1-,_-['| on the r :ﬂl_n;;_]i{_"ll.lrﬁ of Hvalonema from the Andaman Sea in

lateral view (magnified). 4¢. Dorsal view of the same specimen.

Scalpellum longius, Annandale.

One of the tvpe-specimens in lateral view (magnified). 5¢. Dorsal View

i

of the same specimen.

Scalpellum lambda, Annandale.
6.—Type-specimen in lateral view (magnified). 6a. Base of carina and
carinal latera in dorsal view,

Scalpellum pacificum, Pilsbry.
. —Indian specimen in lateral view (maguified). 7«. Base of carina and

carinal latera in dorsal view.

=]

Ibla cumingi, Darwin.
8.—Specimen of the form sibogae, Hoek, from the coast of Burma (magni-
fied).
0.—O1d and shrivelled specimen of the typical form from the Persian Gulf

(magnified).
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EXPLANATION OF PLATE VIII

'Scalpéllum I{Smi!ium}' bengalense, Annandale,

1.—A pair of maxillae, showing variation. = 735.
2.—P9ﬂiﬁi ¥ 30,

3.—Tip of anal appendage. % 75.

4.—Mandible. x jo. x

5i—Maxilla. x75.

Scalpellum laccadivicum, Annandale.

6—Anal appendage. =« 30.
7. —First cirrus.  x 10,

Scalpellum curiosum, Hoek.
8. —Maxilla. x 7s5.
g.—Anal appendage. x 30.
10.—Mandible. x 30.

Scalpellum pacificum, Hoek.
11.-—Anal appendage. X 30.

Scalpellum lambda, Annandale. :
. 12,—Annal appendage in lateral view. % 35. The last segment is pﬁ%ﬂﬂyi
distorted.
Bt 13.—Terminal segment of same appendage viewed somewhat obliquelgh _L
= 15?
X 190,
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EXPLANATION OF PLATE XIIIL
Dasia aedificator (Buckton), p. 152.
[= Phemphigus (?) acdificator (Buckt.), p. 144.]

~ Fie. 1.—Normal leaf of Pistacia integerrima, the food-plant of the species.
y  2—Stunted leaf with two leaflets changed into galls. x 1.
4 3.—Two galls and two leaflets (nat. size).

4 4——Full-grown gall. x }. ¢ = crack through which the aphids swarm fmt.’ X Jﬁ: L&

»  5-—A curved gall (c. g.).
- 4, b.—Alate viviparous female.
-k z‘.’f"— 7 —_Antenna of alate female.
-, S.—Antenna of apterous female.

el

3 Q%Wima@ ﬂfnalate female.

!r"'.r-J

e ‘g{&,—-&i&}exgus viviparous female.

*a
-
=
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EXPLANATION OF PLATE XIV.

Pemphigus (?) cynodonti, n. sp., p. 153. «

Fic. r.—Apterous viviparous female (dorsal view).
Figs. 2 and 3. —Threads of Hoceulence.

o T Fic. 4.—Apterous viviparous female (ventral view).
-, . 5.—Gland. gla. h. = gland on head. ;
P »  bo—Antenna of apterous female.
X »  7-—Surface view of wax-plates.

.. 8.—Wax gland (lateral view).
g.—Auntenna of alate female.
10.—Branch of Cynodon dactylon, the food-plant of the species. wnor. b. =
normal branch; def. b. = deformed branch.
11.—Posterior end of abdomen. wax. g. = wax gland; anal p. = anal
~ plate; rud. gonap. = rudimentary gonapophyses. - r-
12.—Wings. =

+h ]

i

2
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EXPLANATION OF PLATE XV.
Macrosiphum pisi (Kalt.), p.157.

F1¢. 1.—Antenna of apterous female.
2. —Antenna of alate female.
3.—Cauda and cornicles of alate female.

ar

1

Macrosiphum rosaeiformis, n. sp., p. 158.

4.—Apterous viviparous female and young. « == young just emerging.
5.-—DBase of antenna of alate female.

6.—Base of antenna of apterous female.

7.—Anterior wing of alate female.

8.—Alate viviparous female, showing pattern on abdomen.
g.—Cornicle of alate female.
10.—Cauda of alate female.

Macrosiphum rosae (Linn.), p.161.

Fi1c. 11.—Antenna of alate female.
,» Iz.—Antenna of apterous viviparous female (after Theobold).

Macrosiphum granarium (Kirby ; Pergande), p.162.
Fre. 13.—Antenna of alate female.
14.-—Antenna of apterous viviparous female (after Theobold).
15.—Cauda of alate female.
» 10.—Cornicle of alate female.
, 17.—Abdomen of alate female.
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EXPLANATION OF PLATE XVI.

Macrosiphoniella sanborni (Gillette), p. 164

(=Macrosiphum sanborni (Gillette), p. 163).

1. —Apterous viviparous female.

2.—Rostrum of apterous female.

3.—Basal part of antenna of apterous female.

4.—Distal part of antenna of apterous female.

5.—Hind end of apterous female showing the cauda and cornicles.
cauda and cornicles; a. p. = anal plate; g. p. genital plate.

f.—Alate viviparous female.

7.—Antenna of alate female.

8.—Wings of alate female.
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EXPLANATION OF PLATE XVII.
Rhopalosiphum lactucae (Kalt.), p. 165.

1.—Alate female showing relative size of parts.
2.—Cauda and cornicles of alate female.
3.-—Antenna of alate female.

4.—Antenna of apterous female.

Myzus persicae (Sulz.), p. 1606,

5.—Cornicle of alate female,

6.—Antenna of alate female.

7.—Wings. :

8.—Antenna of alate male.

g.—Head and antenna of apterous female.
10.—Third joint of antenna of alate female.
11.—Cornicle of apterous female.
12.—Cauda of alate female.
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EXPLANATION OF PLATE XVIII,

-

Phorodon cannabis, Pass., p. 106q.

Fie. 1.—Alate female.

2.—Caudal end of apterous female.
—Apterous female.

4.—Antenna of alate female.

5.—Head and antenna of alate female.

0.—Wings.

5. == skin.

Siphocoryne lahorensis (Das), v. d. Goot, p. 179.

(= Stephensonia lahorensis, n. sp., p. 175.)

- 7.—Alate viviparous female.

8.—Cornicle of alate female.

g.—Cornicle of apterous female.
10.—Antenna of apterous female.
II.—Antenna of alate female.

12 —Wings. 2
13.—Abdominal extremity of alate female.
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EXPLANATION OF PLATE XIX.

Brevicoryne coriandri, 1. sp., p. 180.

F16. 1.—Apterous viviparous female.
. 2.—Cornicle and cauda of alate female.
»  3—Antenna of alate female.
w  4—Antenna of alate male.
(E] E*H‘Viﬂg& G

i

f
(]
i

) '#,,,
r._:..,"‘*‘!,l.:

Brevicoryne chenopodii (Schrank), p. 183.

%

et
%
b

(2 = Aphis atriplicis, Linn., p. 187.)
6.—Alate female.
7.—Pseudogall opened to show aphids within,
8.—Deformed leaves of Chenopodinm alba, the food-plant of the species.
g.—Pseudogall on Chenopodinm alba. Nat. size.
10.—Antenna of alate female.
11.—Antenna of apterous female.
12.—Cornicle of apterous female.
13.—Cornicle of alate female.
14.—Apterous viviparous female.
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EXPLANATION OF PLATE XX
Brevicoryne (Aphis) brassicae (Linn.), p. 187.

1.—Alate viviparous female (after Essig).

2.—Apterous viviparous female (partly after Essig).
3.—Antenna of alate female.

4—Antenna of apterous female.

5.—Anal end of alate female showing the cornicle and cauda.

Siphocoryne pseudobrassicae (Davis), p. 188.
(= Siphocoryne indobrassicae, n. sp., p. 188.)

f(.—Apterous viviparous female.
—Antenna of alate female.-
§.—Hind tibia of oviparous female.
g.—Anal end of apterous viviparous female showing the genital plate the
cauda and cornicle.

10.—Wings.
11.—Abdomen of alate female.
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EXPLANATION OF PLATE XXI

Siphocoryne nymphaeae (Iimn.), p. 191

Fis. 1.—Wings.

. 2.—Cauda of alate female.
s.—Antenna of alate female.
4.—Apterous viviparous female.

5. —Cornicle of apterous female.
6,—Cornicle of alate female.
7.—Antenna of alate female.

. S.—Antenna of apterous female.

Fras. g and ro.--Pattern of external glands.
F1c. 11.-—Antenna of “ return migrant.”

. 1z—Antenna of alate male.

. 13.—Anal end of alate male showing the cauda reflected, the genital arma-

ture and the penis.
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EXPLANATION OF PLATE XXIL
Siphocoryne padi (Linn.), p. 194.
| = Siphanaphis avenae (Fabr.), p. 104.]

Fis. 1.—Variation in wing.
,  2.—XNormal wing.
o 3—Abdomen of alate female.
., 4.—Antenna of alate female.

. 5.—Abdominal end of alate male (after Pergande).

b.—Seedling of “Avena.” a.v.p. = apterous viviparous female; 5. ¢. =
stalk of cotyledon ; s.a. = seed of “Avena™ ; s.s. = surface soil.
7.—Antenna of apterous female. T
8. —Antenna of five joints.

—_

Toxoptera graminum (Rond.), p. 10
FI6. .—Apterous female (dorsal view).
., 10.—Apterous female (ventral view).
11— Wing.
12.—Antenna of alate female,
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EXPLANATION OF PLATE XXIII

Toxoptera cyperi (van der Goot), p. 197.

Fi6. 1. -Alate female.

»w  2.—Apterous female.

»w  3-—Front wing.
4. —Cauda of apterous female.
5.—Cornicle of apterous female.
6.---Head and antenna ol alate female.

¥
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Toxoptera punjabipyri, n. sp., p. 198,
7.—Abdominal end of alate viviparous female. x 6o,
8.—Head and antenna of apterous viviparous {emale.
0.—Antenna of alate viviparous female.

10.—Wing of alate female.

1I.—Antenna of alate male.

12.—Tibia of apterous viviparous [emale.
13.—Tibia of apterous oviparous female.

Aphis rumicis, Linn., p. 203.

F1G6. 14.—Pupa,
15.—Apterous viviparous female.
16.—Alate viviparous female.

‘17.—Antenna of alate female.
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EXPLANATION OF PLATE XXIV.

Aphis medicag.'inis. Koch, p. 203.

1.——Alate female (after Iissig).

2. —Apterous female, American form (after Essig).
3.—Apterous viviparous female.

4.—Antenna of alate female.

Aphis nerii (Boyer de Fonscolombe), p. 204.

5.—Alate viviparous female.
6.—Apterous viviparous female.
7.—Antenna of alate female.

Aphis sacchari (Zehntuer), p. 2006,

8.—Alate female.

9.—Apterous female, yellow variety.
10.—Apterous female, pink variety.
11.—Antenna of alate female.
12.—Cauda and cornicle of alate female,
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EXPLANATION OF PLATE XXV.

Aphis maidis (Fitch), p. 208.

1.—Apterous viviparous female (dorsal view).
2. —Apterous viviparous female (ventral view).

J.-—Apterous viviparous female, light-coloured variety.

J.—Alate viviparous female.
5.—Antenna of alate female,
6.—Antenna of alate male.
7.—Cauda and cornicle of alate female.
8.—Wings.
Aphis cucurbitii (Buckton), p. 215.
| =dAplits malvae (Koch), p. 213.]
g.—Apterous viviparous female, green variety.
10.—Pupa.
11.—Apterous viviparous female, yellow variety.
12.—Antenna of alate female.
13.—Cornicle of alate female.
14.—Cauda of alate female.
15.—Alate female.
16.—Anterior wing.
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EXTLANATION OFF PLATE XXVI.
Aphis malvacearum, v. d. Goot (nov. nom.), p. 217.
| =Aphis malvordes, n. sp., p. 215.]

Fic. 1.—Anterior wing,

. 2.—Caunda of alate female.
3.—Cornicle of alate female.
., 4.—Antenna of alate female.

1
o

Aphis durranti, n. sp., p.

=

Fic. 5.—Anterior wing.

O, —Cauda of alate temale.
- —Cornicle of alate female.
8. —Antenna of alate female.

Aphis gossypii (Glover), p. 219.
FI1G. g.—Anterior wing,
10.—Cauda of alate female.
11.—Cornicle of alate female.
rz.—Antenna of alate female.

Aphis nasturtii (Kalt.?), p. 220.
FiG. 13.—Wings of alate female. ® 3z.
1{.—Abdominal end of alate female.
15.—Antenna of alate female.

Hyalopterus pruni (Fabr), p. 225
FiG. 16.—Apterous viviparous female, showing four rows of spots.
17.—Antenna of apterous viviparous female.
18.—Alate female.
. 19.—Antenna of alate viviparous f[emale.
20.—Antenna of alate male.
21.—Cauda and cornicles of alate female,







EXPLANATION OF PLATE XXVIL
Brachyunguis harmalae, n. sp., p. 228

1.—Apterous viviparous female.  x 24,
2. —Apterous male. % 24.
3.~——Genita1 armature of apterous male. % bo.
4—Apterous oviparous female. % 2 s, = swollen hind tibia bearing
sensoria.
w  5—"Stumpy male.” x 24.
. b.—Alate viviparous female.
w  7-—Abdominal end of alate viviparous female.
»  S.—Antenna of alate viviparous female. x 75.
»  9.—Wing of alate female.

» Io.—Antenna of male. x 75.
,, I1IL.—Wing of male.

Brachyunguis letsoniae, n. sp., p. 235.
Fﬁ:ﬁ 12.—Alate female.
: 13 ~-Ventral abdomen of alate female. 7. g.=rudimentary gonapophyses.
14.—Antenna of alate female.
5 —Anterior wing of alate female.
16.—Apterous viviparous female,
17.—Antenna of apterous female.
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EXPLANATION OF PLATE XXVIIIL
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Brachyunguis (?) carthami, n. sp., p. 237.

4

LU
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FiG. 1.—Apterous viviparous female. X 20.

2. —Wings.

3.—Abdomen of alate female. x 80. [ [ = lateral tubercle.
4—Antenna of alate female.

5.—Antenna of apterous female. % 8o.
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Eichochaitophorus himalayensis, n. sp., p. 240.

6. —Wing of small alate female. % 30.

7.—Apterous viviparous female. % 30.

8. Abdomen of alate viviparous female. x 75. ¢ =cauda; a. p.=anal
plate. '

g.—Wings of alate female. X 30.

10.—Antenna of alate female. X 75.

Callipterus trifolii (Monell), p. 244.

. 11.—Wings of alate viviparous female. % 32.
12.—Alate viviparous female. X 32.
13.—Apterous viviparous female. X 32.
14.—Cornicle.

,, 15.—Cauda and anal plate from below.

- 16.—Antenna of alate female.
17.—Antenna of apterous female. % 45.
18.—Cauda and anal plate (lateral view).
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EXPLANATION OF PLATE XXINXC

: " Shivaphis celti, n. sp., p. 246. R

Fic. 1.-—Antenna of alate male.
2. —Ventral caudal end of alate male. y =
3. —Ventral caudal end of alate female. '
4.—Hind tibia of oviparous female.

5. —Specimen enlarged.

6.—Antenna of alate female.

,  7-—Alate female.

8.-—Apterous viviparous temale.

g.—Antenna of apterous female,

10.—Cornicle and wax glan:{'l, cor.- = cornicle ; w. g.=wax glﬂn&s;.-- ;

= Tuberolachnus viminalis (Fonsc.) Mordw., p. 257. .

sk Fic. 11.—Pupa.
5 I2.—Anterior wing.
- 13.—Antenna of alate female (after Essig).







EXPLANATION OF PLATE XXX,

Tﬂ_ﬁﬁfﬁdi;?ﬂbius persicae (Cholodk.), p.

Fi16. 1.—Apterous viviparous female.
2.—Alate viviparous female.
3.—Antenna of alate female.
4.—Alate viviparous female.

5. —Apterous female.

‘h—Ventral surface of apterous female.
7.—Cornicle of alate female.
8.—Cluster of eggs on Peach bark.
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