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REPORT ON THE AQUATIC FAUNA OF SEISTAN.
PREFATORY NOTE.

The series of papers of which the first instalment is now pub-
lished will be based mainly on the collections made by Mr. S, W.
Kemp and myself in Seistan and Baluchistan in November, De-
cember and January, 1918-19. The main object of our tour was
to enquire into the etiology of the disease Billiarziasis or Schistoso-
miasis, and particularly to discover whether the parasite occurred
in Seistan, or whether any kuown intermédiate molluscan host was
found to be in that country. For this and other work on the
zoological aspect of the disease a generous grant of mouey was
made by the Counecil of the Indian Medical Research Fund. So
far as it was concerned our results were entirely negative: but we
took the opportunity to make as large and complete a collection
of the aquatic fauna as the time at our disposal permitted. As
this fauna is a limited one (i.. includes few species but large
numbers of individuals) we were able to obtain a more representa-
tive set of specimens than would have otherwise been the case.
Our material, moreover, is supplemented by the specimens col-
lected by the Seistan Boundary Commission of 1go2-03 under the
command of Sir Henry McMahon,

To Mr. Kemp my first acknowledzments are due. Indeed, a
great part of the zoological success of our little expedition must
be attributed to him. I only regret that it is impossible for his
name to be more intimately associated with my own in the prepa-
ration of this report. The reason is the stress of other work
and the necessity for a visit to Europe on his part. I have also
to thank the political officers in Baluchistan and Seistan, in par-
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In examining the collection from Seistan it has been neces-
sary also to examine much material of other provenance, and I

£ have found it convenient to include in this volume certain studies
) of wider geographical scope.
B ; N. ANNANDALE,
Caleutta,
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GEOGEAPHICAL INTRODUCTION,

By N. AxNaxparg, D Se., F.4.5.B., Director, Zoological Survey of
Tudia,

(With Plates I-11.)
Seistan and the Helmand River,

The Persian district of Seistan, at periods in its history an
independent state and at others a part of Afghanistan, lies roughly
between long. 61° and 62° E., lat. 30°50"” and 31%50" N.; but its
precise boundaries are not delimited to the west and south. It
consists of the delta of the R. Helmand and the Hamun or basin
inte which that river flows. These lie, surrounded on all sides by
stony desert, in a depression less than zooo feet above sea level.
The Helmand rises in the Hindu Khush in about lat. 68°40" and
long. 34°30" and flows for three hundred miles through the moun-
tains of Afghanistan, receiving many tributaries on its way, It
then debouches on the desert plateau of Registan and, some
distance after doing so, is joined by its largest tributary, the
Arghandab. The course of the united waters, which flow in a
deep bed through the desert, is 8.5.W. for some seventy miles,
They are then deflected by a small range of hills through which
they have been unable to cut their way, and continue westward,
with a distinct southward bend, for about another hundred and
fifty miles. Then, on reaching the southern limits of the old delta,
the river breaks up into innumerable channels, partly natural,
partly artificial, which turn northwards. 1In these channels,
the chief of which is ultimately known as the Rud-i-Pariun,
much of the water is dissipated, but what remains finally drains
westward into the Hamun-i-Helmand or Hamun-i-Seistan, a large
basin (or rather series of basins) which occupies a considerable
but extremely variable area. After the junction of the Arghan-
dab and the Helmand very little additional water, not nearly
enough to compensate for evaporation, enters the system; for the
desert is practically rainless, even in Seistan the rainfall is only a
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little over 2} inches a year,! and there are no permanent affluent
streams. Seistan is a well-watered country, but its water-supply,
like that of Egvpt, depends not on local rainfall but on the
rainfall and the snows in a mountainous region many miles away.
The fact that, unlike most of the lake-systems of Central Asia
and Persia, that of the Hamun-i-Seistan has not dried up is
to be explained only by the peculiar course of the Helmand, the
greater part of which traverses comparatively damp mountainous
country,

The Hamun, however, is not the final repository of the
soluble matter which the river inevitably brings into it. If it
had been so, with its limited area, all its water would have been
salt long ago. On maps of Persia and the adjacent countries a
river, named the Shelagh (or Shila) river, is marked running
southwards and eastwards from the Hamun into another basin, the
Gand-i-Zirreh, which occupies a very large area in the great desert
of south-western Afghanistan. This is the Dead Sea of the

L The following tables of rainfall {(in inches) are derived from official
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Helmand system.! Lixcept in times of exceptional flood the
Shelagh is a deep stream-bed, dry except for scattered pools of
water so saline that tamarisk twigs at the edge are coated half an
inch thick with salt ; but the water in flood-times, at the very site
ol these pools, becomes readily drinkable and the river is a raging
torrent. Similarly the Gaud-i-Zirreh is at most seasons a wide
plain covered with a thick deposit of salt and containing pools and
swamps of saline water ; but it may become g real lake for the time
being, with water of comparatively but not actually low salinity.

The climate of Seistan, though regular from year to year,
15 one of considerable extremes and with only two seasons, summer
and winter. In December and January the temperature usually
falls below freezing point at night, while in summer it frequently
rises to 115°F, in the shade by day, with a maximum of about 115°.
It is, however, very exceptional for the larger bodies of water to
freeze completely, while the summer heat is tempered by an
almost unceasing wind.  Wind ? indeed, seems to be the most con-
stant feature of the climate, and its direction seldom changes.
The direction is about N.N.W. Tor weeks on end in summer time
it does not stop, and even in winter windy days are commoner
than calm ones, and the wind is as a rule practically N.N.W. Such
rain as falls, falls mainly between the end of December and that of
April, in which thunderstorms accompanied by hail and causing
sudden floods sometimes occur: but the real Aood-season talkes
place when the snows begin to melt in Afghanistan between March
and May,

Different Types of Aquatic Environment in Seistan.

A summary description of the Helmand-system and the cli-
mate of Seistan has been necessary to explain the very existence of
the Hamun-i-Helmand as a lake, and of an aquatic fauna in the
country. A detailed account?® of the system would be impossible

I In high floods a certain amount of water runs from the Helmand direct into
the southern part of the Hamun system through a ¢hannel probably of artificial
origin, and in exceptionally high Hoods some may flow direct into the Gaud-i-
Zirreh, but this is not the normal course,

t At the end of May, or middle of June, the celebrated bad-i-sad-o-bist rus
{120 days' wind) sets in and blows with but little cessation il the middle or end of
Sfpl:rlﬁ_]l:r_ It blows unceasingly for four or five days at a time, usually attaining
its maximum daily velocity between midnight and 5 2.3 and again between 8 .
and 5p.M.  [tmoderatesa littlein the early morning andevening. After faur or five
days it drops a little for a day or twe, anly to recommence with renewed viglence.
It blows with appalling violence, reaching the maximum velocity. as recorded by
the Mission anemometers, of 72 miles per hour. It Blows always from one direc-
tion, viz. a little west of north, i.e. between 31617 and 33372 (From an official
document).

8 The most complete account of the topography of Seistan yet published is
to be found in Tate's Seistan. A Memair on the History, Topography, Ruins
and People of the Country, Parts -1V (Calcutta, 1o1o and 1giz).  See also
McMahon ** The Southern Borderland of Afghanisian,” Geog. Fourn. X, p. 303~
415 (1897), #d., * Recent Survey and Exploration in Seistan,” Vel. XXVIII,
Eﬂ-l:]ﬁa-m (1gubl, and Rawlinson = Notes on Scistan,” Fourn. Roy. Geog. Soc.

+ PP- 272-204 (1875).
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without further knowledge and greater space than are at my
disposal. It is necessary, however, if the peculiarities of the fauna
are to be demonstrated that a somewhat fuller deseription should
be given of the physical conditions in which 1t hves I have
referred to Seistan as a well-watered country. One might go
further and describe it as almost a water-logeed country ; and vet
at first sight, at any rate in winter, it appears to be a desert of
hard grey clay, only clothed with a sparse growth of camelthorn,
only mitigated by the astounding play of the mirage. The appa-
rent barrenness is because the soil is full of mineral salts dissolved
in the water which permeates it a few feet below the surface. By
capillary action the salts are drawn up towards the surface and
assist in forming a hard, almost cement-like crust, which has to
be removed before the operations of agriculture become pos
sible, If a field or a garden be neglected for a few years a new
crust of the kind is formed, and so it is only those parts of the
country actually under cultivation that have any appearance ol
fertility.

The whole country is covered with a network of small water-
channels ultimately connected with the branches or effluents of the
Helmand., In these the flow of water is carefully regulated and
for a great part of the vear many of them are permanently or
periodically dry. Even in their immediate vicinity the clay is
almost lifeless, It is only in exceptional cases that the chanunels
themselves support an aguatic vegetation, but in the one that sup-
plies the Consulate garden at Nasratabad, there is a sparse vegeta-
tion of Characeae and Potamogeton, while in brick-pits close at hand
on the parade-ground Zannichellia palusiris,! L., grows with fair
luxuriance. A green filamentous alga is more common and forms
felt-like masses as it dries. These masses are often seen coating
and sometimes completely buryving the camelthorn in occasionally
flooded country,

We did not have time to wvisit the main channels of the
Helmand, but at a place near Jellalabad ahout twelve miles north-
east of Nasratabad we examined the bed of one of the larger effluent
streams. At the end of November, 1918 this stream-bed was
almost dry, but shallow pools remained in which the water, though
not very salt, was turbid and extremely foul owing to the presence
of large flocks and herds which watered at the pool, and to the
enormous number of small fish and mayfly larvae (Palingenia) that
were dving in it., There was no vegetation in an active state in
these pools, but peculiar roots with large globular swellings were
still alive in the mud, and we found at some places the remains of
reeds, Still nearer Nasratabad we examined a narrower but more
active water-course, probably in part of artificial formation, which
was connected with a small lake or large backwater. In this lake
the only vegetation consisted of reeds in a withered condition, but

“ 1 [ have to thank my friend Dr. H. G. Carter for the name of this and other
plants mentioned in this report
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near it was a smaller pool in which were scattered plants, almost
moribund, of a species of Potamogeton,

By far the most peculiar and most interesting body of water
in the country, however, is that which occupies the Hamun, To
appreciate the structure of the Hamun it must be realized that the
word means lake-basin rather than lake, and is sometimes applied
to large hollows that are quite dry.  Moreover, in Seistan at any
rate, it is used in a collective sense to indicate a whoale series of
basins only joined together in high floods. In this sense the full
name is the Hamun-i-Seistan or Hamun-i-Helmand, but it is com-
mon to speak merely of the Hamun., On some maps of Persia and
the adjacent countries the Helmand is shown as flowing into a com-
pact body of water some eighty miles long and from ten to thirty
broad. This state of affairs, however, only exists in exceptionally
high floods and probably does not occur more than once in a
decade. 'The Hamun is ordinarily divided into several distinct
basins, of which two may be recognized as of most importance and
most distinet. These may be couveniently referred to as the
Hamun-i-Sabari and the Hamun-i-Koeb-i-Khwaja. The Hamun-i-
Sabari,! to use the name in the wider sense in which it is often
used in Seistan, is the northern half of the Hamun-i-Seistan, and
the only part of it that contains water not strongly saline at any
season but flood-time. Tt rarely dries up completely. In normal
winters it probably covers an area about ten to twenty miles
long by six to twelve miles broad. The Rud-i-Pariun and other
branches of the Helmand enters this basin on the eastern side.
It is separated from the Hamun-i-Koh-i-Khwaja by a broad bar
which is, except in flood-time, quite dry. TExcept at this season,
the southern basin is dry or contains only pools of strongly saline
water. It is only when the Hamun-i-Sabari overflows that it
fills up, and when it itself overflows the Shelagh becomes a real
river.

At the time of our visit the Hamun-i-Koh-i-Khwaja was said
to be almost completely dry and we did not visit it. I shall
confine my further remarks on the Hamun system, therefore, to
the Hamun-i-Sabari. Of this lake we wvisited only the southern
part, the northern extremity lyving in Afghan territory,

The shores of this part of the Hamun are for the most part
low and shelving, composed of mud more or less firmly caked and
with frequent beds of reeds. Along the western shore there are,
however, clifis in some places over 50 feet high. The water
reaches the base of these cliffs only in very high floods and
the beach below them is strewn with water-worn pebbles, They
are themselves composed of hard greenish-white clay formed of

I On most maps, including those issued recently by the Survey of India, this
name is confined to the extreme northern part of the system, which 15 often
isolated if not completely dry, the more important basin into which the waters of
the Helmand actually flow being left nameless. At Lab-i-Baring, however, the
whole lake is called Hamun-i-Sabari.
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very fine particles of even structure.!  Along their summits a com-
paratively thin layer contains numerous pebbles similar to those
that cover the surrounding desert,® and it is from this layer that
the pebbles of the beach are derived. The cliffs themselves are
being continually eaten away by wind and occasional rain anil
undermined by floods, which cause great blocks of clay to fall
down on 1o the shore,

No trace of shells or other animal remains has been found in
the clay of the clifis. The clay of the bottom of the open lake in
their vicinity is very similar in general appearance though natur-
ally much softer, but contains empty shells of Lamellidens and
Corbicula in a remarkably unworn condition.

The normal flood-level is marked on the shores of the lake by
a drift-line consisting mainly of the broken stems and the inflo-
rescences of reerds,

Perhaps the most prominent feature of this part of the Hamun
is the enormous beds of reeds that cover a large part of its area.
These reeds are of three kinds. Each kind grows separately but
beds of each are to he found in the midst of those of the other
two. The most abundant species is a form of Plragmites exactly
intermediate, as my friend Dr. H. G, Carter informs me, between
the Palacarctic P. communis and the Indian P. kharka. This
reed covers hundreds of square miles in the flood season and
gives its name (mai) to the Naizar or reed-country that affords
valuable pasturage for sheep and cattle, When the floods sink
the reeds die down as the soil dries, but those that have estab-
lished themselves in deeper water flourish throughout the vear.
Next in abundance is Scirpus littoralis, which also covers large
areas but does not extend so far out from the lake, and finally we
have a bulrush of the genus Typha, which is rather less abundant
than the other two species.

The reed-beds provide the means of life to two distinct classes
of people who live on the shores of the Hamun—the Gaodar or
cowherds and the Saivads or hunters. The Gaodar have large
herds of cattle, which they feed on the young shoots of Phragmites
and Typha, both fresh and dry, and particularly on the Scirpus.
Both tribes construct their dwellings entirely of Phragmites, and
both make curious little skiffs, not unlike the papyrus skiffs of
ancient Egypt, of the leaves of the bulrush—the only eraft on the
waters of Seistan,

The reed-beds are penetrated in all directions by narrow
channels said to be made by the cattle of the Gaodar wading out
to pasture, but probably kept open by the people themselves for
use in bird-catching and fishing. The water in these channels is
turbid near the shore of the lake but clear and of a yellowish tinge

4 For sections of the cliffs of Seistan see Huntington's account of ' The
Basin of Eastern Persia and Seistan ', in Explorations in Turkistan (Expedition
af 1g03), published by the Carnegie Institution of Washingion ({1905).

T See Vredenburg, Mem Geol. Surv. Ind, XX X1, p. 170 (1901),
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further among the reeds, The bottom is covered with a thin
layer of peaty material, below which it is malodorous and black,
It is as a rule from four to seven feet deep in the winter season,
The channels widen out at intervals into open pools of two sorts,
the larger of which are devoid of phanerogamic plants. Those of
the smaller sort, which are rarely more than about six to ten vards
wide, are rather deeper than the channels and are blocked with
aquatic vegetation., This consists mainly of Pofamogeton pecting-
fus, which with its narrow, grass-like leaves forms [airly dense
masses from the bottom to the surface. Interspersed with it arve
single plants of P. perfoliatus, Naias major and Characeae. In
the channels themselves single plants of P. lncens and at some
places rather more densely congregated plants of Vallisweria
spiralis form the only phanerogamic vegetation apart from the
reeds.

The reeds act in all the channels and pools as a very effective
wind-screen, so that even when a blizzard is blowing outside there
is calm in the reed-beds. They also protect the water to some
extent from frost,

Immediatelv outside the reed-beds, towards the open lake,
there are at some places beds of Potamoagelon perfoliatus, but the
bottom of this part of the lake is usually bare. In calm weather
the water is clear, but calm is exceptional in Seistan and as a rule
it is turbid and of a milky appearance,

All the subaqueous plants of the Hamun are in a more or less
moribund state in winter, the Vallisueria and Polamogelon pectina-
tus less so than the rest. Of the other species we found only occa-
sional living shoots.

In the southern part of the Hamun-i-Sabari we made no
sounding greater than 7% feet, but rather deeper pockets are said
to exist further north. It will be remembered, moreover, that our
visit took place at the season at which the lake is almost at its
lowest. '

From a biological point of view the periodic and occasional
changes in the level of the lake are of great importance. These
are produced mainly by two causes, evaporation and changes in
the supply from the Helmand due chiefly to the rate of melting
of the snows ol the Hindu Kush. The direction of the wind is
so constant that its effects need not be considered. When it
ceases to blow the water retreats a little but the result is quite
temporary. In the year 1885, in which the Hamun was unusually
full, the water reached its maximum in April, remained at its
highest level up to the end of May and sank a little over three feet
between that month and December,

In a climate like that of Seistan the loss of water by evapora-
tion is very considerable in summer-time. The actual rate of
evaporation apparently differs in different parts of the country in
correlation with differences in the chemical composition of the
water, being in the Gaud-i-Zirreh half of what it is in pools in the
northern parts of Seistan.” The whole question, however, is very
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imperfectly understood and calls for further investigation. By
caleulation about ten feet of surface water should be lost annually
from this cause in Seistan proper, but observations show that the
actual amount is considerably less,

The loss of water through occasional failure of the Helmand
supply is still more important to the aguatic fauna of the Hamun,
Both fish and molluscs are said to have been abundant at one time
in the lake, but it dried up completely in 1871 and again in 1903,
and since these dates the fauna is believed to have become much
impoverished.

There is only one other kind of body of water to which I need
refer here, viz. the springs that well up in the stony desert sur-
rounding Seistan. These springs vary considerably in size and in
salinity. None of them possess any great volume of water and few
are qu-ile fresh, the majority containing a more or less strong solu-
tion of magnesium sulphate, which has a devastating eflect on the
entrails of those who drink the water. An exception to this is to
be found in the spring at Hurmuk, just across the Persian frontier
and onlv a few miles from the point at which those of Persia,
Afghanistan and Baluchistan meet. The water of this spring,
which is fairly copious, is fresh and is stated locally to be the best
in all Iran. Whether they be fresh or salt these springs are usually
devoid of aguatic vegetation other than algae, at most, as at
Saindak, having a scanty growth of Pofamogelon, but a small
Scirpus often grows at the edge, and the water is usually edged
with willow trees (Salix acmophyila), perhaps planted. As a rule
there is a small pool, more or less artificial, where the water comes
out of the earth, with a streamlet or mere trickle passing from it
into the desert and disappearing at no great distance.

Origin of the Hamun-i-Helmand,

It would be out of place in the present paper to discuss the
geological history of Seistan® in any great detail, but there is one
problem, that of the age of the Hamun, which has too important a
bearing on the origin of the aguatic fauna to be entirely ignored.
It has sometimes been assumed that the Hamun is the shrunken
relic of a great freshwater lake, which has even been compared to
the Caspian Sea. As T have already pointed out (antea, p. 4) the
existence of a lake of practically fresh water in Seistan is to be
explained by the peculiar course of the Helmand and by the fact
that the whole system is occasionally flushed into the Gaud-i-Zir-
reh, and if, as the body of evidence® seems to show, the whole of

L Huntington, E., * The depression of Seistan in Eastern Persia,” Bull.
American Geog. Soe, XXXV, p. 2706 (1005). .

% See Huntinglon's account of ** The Basin of Eastern Persia and Seistan ™
in Explovations in Turkistan (Fxpedition of 1903) published by the Carnegic
Institution of Washington ( 1go5).

& There 1= an extensive literature on this subject.  For a good recent sum-
mary see the chapter on * The Ancient Climate of Iran " in Huntington's book
“The Pulse of Asia’ (Lendon, 1go7). Blanford's velume on the Zoology and
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Eastern Persia and the neighbouring countries have become desic-
cated in the recent perioil, we may be certain that the basin of
the Helmand contained more water at a period geologically not
remote than it does now. More water must have entered the
river, there must have been less loss by evaporation and possibly
less by absorption in recent alluvium. Moreover, the structure of
the Afghan-Baluch desert leaves little doubt that lakes of consider-
able area once existed within its confines, even if it never formed
a single great lake-basin, It needs no great exercise of the ima-
gination, for example, to believe that the Gaud-i-Zirreh, which is
over eighty miles long and some tweénty miles broad, was ouce a
comparatively deep lake, which gradually silted up, as most lakes
do in the course of time. Further, the clay of which the clifis at
Lab-i-Baring at the edge of the Hamun-i-Sabari (anfea, p. 7) are
composed has all the appearance in its fine texture, uniform strue-
ture and lack of stratification, of being a lake deposit.! My friend
Mr. E. Vredenburg of the Geological Survey of India, who has
been kind enough to examine specimens of this clay, reports that
they closely resemble that of certain tertiary deposits in the Siwa-
liks which he believes to be of lacustrine origin. I have pointed
out above (p. 8) that, exeepl in being totally devoid of animal
remains, it closely resembles the deposit now being formed at the
bottom of the Hamun in the immediate vicinity of the cliffs.?

This, howewver, does not prove that the existing Hamun is the
actual remains of an ancient freshwater lake. All that it indicates
is that the Hamuon occupies part of an old lake-basin, As the
clifis are over fifty feet high, this old basin must have contained a
large body of water and existed for a long period, in order that so
much silt should have been deposited.

The structure of the cliffs at this place is uniform except for a
laver of a few feet on the surface. This layer is composed of dry
earth more friable than the clay beneath it and full of water-worn
pebbles, either of limestone or of voleanic origin, The following
report on specimens of the limestone pebbles by M. Vriedenburg
shows that they do not differ from those found in the neighbour-
ing desert? (with which this layer is, indeed, in continuity both
structurally and geographically), and that, therefore, they have
been brought from distant hills by occasional floods and not
shaped by the waves of a lake. Mr. Vredenburg writes :—

““The three pebbles of dark-grey limestone contain a few
specimens of Nwmmmnlites atacicus, Leym., a fossil characteristic of

Getlogy in Eastern Persia, pp. 448-451. may also be consulted and the reports
of the Expedition to Central Asia organized by the Camegie Institution of
Washingion,

I Huntington. ep. ¢if., 19035, p. 255,

2 It should be noted in this connection that in the Siwaliks proper of the
sub-Himalayan area, which were not formed under desert conditions, freshwater
fossil shells are abundant at certain places. Precise information about the species,
etey, is, however, still lacking.

8 See Blanford, op. cif., p. 465 (London, 1876), and Vredenburg, op. cit..

P 180,
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the ““ Lybian" division of the eocene, a stage widely developed
throughout the Mediterranean countries, and intermediate in age
between the ** Londinian " and ** Parisian ¥ of North-Western
Europe where it is missing.

“This species is very scantily represented in the pebbles
under examination, which are crowded with an Alveolina that occurs
in profusion in the Lybian limestones of India which, conse-
quently, have frequently been referred to under the name of
Y Alveolina limestones.” Carter (Jouwrn. Bowmbay Br. Roy. As.
Soc., Vol. V, p. 134, pl. ii, fig. 16, 1853)," and d’Archiac and
Haime (Descr. an, foss. groupe nmwonni, I'nde., 1854, p. 348) have
regarded this fossil as specifically identical with A. sphaeroidea,
Lam. (A#n. sans vert., 1822, Vol, VII, p. 615), which abounds
amongst the rocks of the same age in the Pyrenean region.

“ The Alveolina limestone, showing the same dark colour
as the Seistan pebbles,! occurs in great abundance in the neigh-
bourhood of Koh-i-Malik-Siah.”'

From this it follows that the deposit of which tie cliffs are a
section must have completely filled up the basin in which it was
formed, at any rate at the site of the cliffs, and had been covered
by a layer of entirely different and more recent origin that con-
stitutes the surface of the desert over a great area in Persia,
Afehanistan and Baluchistan.

The lack of animal remains in the clay of the cliffs at Lab-i-
Baring is a very important differeuce between it and the deposit
now being formed in the Hamun in their immediate vicinity. The
freshwater shells found subfossil in many parts of Seistan are in a
remarkably good state of preservation, while those of the indi-
viduals that still live in the Hamun are so free from erosion that
even in adult individuals of Lamellidens the larval shell of the
glochidium can often still be distinguished. It is, therefore, very
improbable that shells, if they had ever existed in the cliffs, would
have been completely destroved. The lake of which the cliffs
represented the bottom ean, indeed, hardly have had a molluscan
fauna. In this respect it resembled most Persian lakes, and the
reason of its barrenness was the same:—its water was too salt,
or rather contained too large a proportion of deleterions ! salts in
solution. The clay of the cliffs is consolidated with mineral salts
and the little streams that arize in clay hills of exactly the same
structure and run down through little gorges towards the lake
contain water of such salinity that the salts eristallize out at their
margin (postea, p. 15).

Now, the waters of the Helmand are fresh and those of Seistan
become saline when they absorb salts from the soil. ‘This was
brought home to us in a very striking manner at Lab-i-Baring.

 # These pebbles have probably been brought by accasional Aoods from hills
lying a consi able distance 1o the west or north=-west of the lake.
* The macroscopic fauna of the saline sireams in the cliffs at Lab.

v ; i-Baring
conzists of & few small insects.

L
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While we were staying there the wind dropped and there was a
dead calm for three davs, The wind had previously been blowing
from the north, the direction roughly from the point at which the
Helmand enters the lake, and the water of the Hamun had been
guite fresh to the taste, As soon as the Helmand water, however,
ceased to be blown in our direction, that of the Hamun became
perceptibly brackish. As the present Hamun system has an
occasional outlet into the Gaud-i-Zirreh and its waters remain, at
any rate in the Hamun-i-Sabari, fairly fresh because of the scouring
of the floods, we may suppose that the salts in the soil round the
basin near Lab-i-Baring are derived from an old lake which had
no outlet of the kind.

There is much historical evidence that the outflow of the
Helmand has moved northwards in recent times, For example,
there are ruined cities in the south of Seistan where there is now
no water at all, while ruins are exposed in the bed of the Hamun-
i-Sabari in times of exceptionally low water. Inits course through
the desert the river has gradually cut [or itself a deep bed., Before
it did so its course may have been quite other than it is now, and
the filling up and desiccation of lake-beds mayv have been corre-
lated in a complex manner with changes in level. It is by no
means iniprobable on general grounds that the river, as the Jordan
does now, once terminated in a saline lake which was practically
lifeless, Indeed, there is evidence that it did so in the historical
period. I have to thank Mr. Vredenburg for the following note
on this point:—

“With regard to the change in the course of the Helmand, it
seems possible that the northward bend at the Band-i-Kamal Ehan
may be partly artificial. From the historical evidence of Arab
geographers, this spot must correspond with the original head of
the delta which, originally, therefore, would have spread mainly
over Southern Seistan and would have communicated more directly
than it does now with the Zirreh Lake. It is nevertheless con-
ceivable that the diversion may have been natural or partly
natural; the shifting beds of the distributaries, both natural and
artificial, being gradually raised by the deposition of silt, a process
which might have gradually involved the whole of Southern
Seistan till the main body of the Helmand found an easier course
northward. The present Hamun-i-Sabari, in its present relatively
extended form, would be therefore quite modern—as shown, indeed,
by the ruined city in its bed ; though a comparatively small and
intermittent pool may have previously been formed by the flood-
waters of the Farah-Rud. It is also quite conceivable that, as it
became increasingly difficult to keep open the irrigation channels
in Southern Seistan, the Helmand may have heen artificially
deflected northwards over the more easily watered northern tract,

““ So long as the delta spread chiefly over Southern Seistan, the
Zirreh Lake must have been much more obviously and much more
permanently than it is now the true termination of the Helmand
system. The true relic of the large prehistoric lake alluded to by
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Dir. Annandale would therefore be represented by the Zirreh Lake !
and not by the adventitious bodies of water in Northern Seistan, '
which, in their present form, are perhaps not more than six or .
seven centuries old,

“ Whether the Shelagh is the original outlet of the whole bod ¥
of water in times of exceptional flood also appears somewhat
doubtful, and it is also quite possible that it has acquired its
present importance within late historical times as a result of the
silting up of the eastern portion of Southern Seistan. Originally
the exceptional floods need not have collected as they do now in
a single channel, but may have reached the Zirreh Lake directly
through the various distributaries of a delta. Much more informa-
tion than is at present available would be necessary to settle these
various points which nevertheless are of great importance and
interest from the various points of view of history, geology and
physical geography.”’

The fauna of the Hamun shows no evidence of ancient origin,
or of evolution in a great lake. It is a very poor fauna, as may be
seen most readily by comparing it with that of the lake of Tiberias
in which the water is actually salter though other conditions are
rather more favourable. From the Lake of Tiberias ' twenty-five
species of fish are known, from the Hamun only two; [rom the
former at least fifteen species of molluscs, from the latter only
five; from the former two species of Polyzoa, from the latter the
same number; from the former five species of sponges, from the
latter two. Moreover, the fauna of the Seistan Lake is by no
mieans a highly specialized one. The fish belong to genera com-
mon either in the mountains of central Asia or in those of North-
western India, the molluses are closely related to widely-distributed
Palaearctic forms, the sponges are cosmopolitan, while the Polyzoa
are closely related either to tropical or to cosmopolitan forms.
Had this fauna heen lineally descended from that of a great lake,
I cannot believe that it would have shown no trace of its origin.®
Moreover, subfossil shells found in the neighbourhood of the
Hamun are identical with the recent ones,

From all these facts and lines of arcument it seems to me
evident, firstly that the Hamun occupies in part the bed of an old
salt lake, secondly that it has only a casual connection with that
lake, and thirdly that in its present state it is of recent origin.
There has been no biological continuity between the old lake and
the recent one. T am not particularly concerned with the history
and origin of the former, but I suppose that theyv were similar to
those of other lakes in Persia®

e e,

1
I Annandale, Fourn. and Proe. As. Soc. Bengal (New Series), Vol. X, ]
Wos, 1oand 11, p. 437 f1915). )
t See Annandale, Rec. fad. Mus. X1V, p. 172 (1918). -
4 Bee the works of Blanford and Huntington already cited, and also de .

Morgan's nete in Revue de L'Ecole D' Anthropologic for 1907 (Paris), pp. 214-
215.
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The Water of Seistan.

: We collected a considerable number of samples of waterin the

= Hamun-i-Sabari and other bodies of water in Seistan, but unfor-
B - tunately several of the bottles were broken on our journey, By
i the kindness of Dr. H, H. Hayden, F.R.S., Director of the Geo-
logical Survey of India, the samples that remain have been examined
s in the laboratory of ‘that department. They are not sufficient
I to ensure an accurate and detailed analysis, but indicate with
B sufficient clearness the general character of the salts present. Our
F sample of water from the Shelagh river was lost, but one of the

' salts erystallized on its shore has been analysed.

The following are the results —

| 4114!}-3:5 of Water Smu;bigs from Seistan.
| F I h_ Imrn a small sa-
it nl:'mll-l EQUEN sb':'": ling stream run- | From edge of Ha-
| . _;-:rnun & ':'ul. ning down tobut | mun abeut  one
! -l‘ 'E' s Rea.t-r. % | not quite reach- | mile north of Lab-
| v B-:t it "“;13”;5' ing the Hamun. | i-Baring, On
| ; bt.-d.“wnd o | Aboutamile and | stony shore be-
| 0668 and muec¥ | half northof Lab- | low cliff.
f | shore, i- Baring.
t  Quantity received : 560 c.c. l 500 C.c. 470 c.c.
[ ' = e et R—
i Given in grammes per 1000 €.c.
i . AlgOg and Fﬁiﬂ; ail Trace il
! : v Ca0 ... 2 araggh o8z 0'0145
| \ : Mﬁ ) 2220 2447 1542
it wmg'hcd
~_as chlorides 174640 2002050 000
= Na;0 L ozl 10683 0313
<l & KO . ol 0'0bg 0201
R B ” o 339
= e St MELLL e 04739 521 w2048 i
 Suspended matter | 0o426 grammes | 1200 grammes | 0°0872 grammes,

 Analysis of Salt jrom the edge of Shelagh River, near Girdhi,
T € Seistan.
: luble in boiling water .. 29°78
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From this report it is evident that considerable amounts of
salt are present even in waters that are potable, as that of the
Hamun near Lab-i-Baring: that the salt is not merely sodium
chloride but of mixed composition, and that its composition varies
greatly even in the same part of the Hamun in different circum-
stances. I have already noted the changes in salinity produced in
the water by a cessation of the normal wind (p. 13, anfea). In
both samples from the Hamun salts of sodium are the most
prevalent, but salts of magnesium, which are usually more dele-
terious to animal life, are present in considerable quantity, and in
one sample those of potassium are also fairly well represented.

The sample of water from the small stream was taken about a
hundred yards up from the beach of the lake, in a little gully in
the clay clifis. The stream was a very small one and rose in
clay among small hills at no great distance from the lake. We
may take it as representing a solution of the soluble salts in the
clav of the cliffs.

The salt from the margin of the Shelagh river, on the one
hand, represents the offscouring' of the whole Hamun system.
Here magnesium is poorly represented, while both sodium and
potassium are present in fairly large amounts.

We have as vet no data, therefore, to estimate the dilferen-
tial effect of water of different chemical composition on the
aquatic fauna of different parts of Seistan, and, indeed, to arrive
at any results of the kind would necessitate a very long and arduous
investization carried out through the seasons and under all pos-
sible conditions of flood and the reverse. All that can be said is
that the aquatic fauna throughout the country lives in abnormal
and variable types of environment so far as the composition of
the water is concerned.

I It cannot, however, be composed of the same proportions of the different
galts that eecur in the water in solution, for sume zalts crystallize out betore others,
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EXPLANATION OF PLATE 1.

~ MAP OF SEISTAN AND THE NEIGHBOURING COUNTRY.
‘Bo les of water that are permanent or practically so are

densely dotted, while areas that are periodically or occa-
¥ flooded are indicated by broken transverse lines.
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EXPLANATION OF PLATE II

CLIFF O¥ THE WESTERN SHORE OF THE HaMmux-I-HELMAND
NEAR LAB-I-BArING, DECEMBER, I9IS8.

The photograph was taken on a calm day two days after the

wind had fallen.
1. TUniform lacustrine deposit of stiff clay.

-

pebbles.
Blocks of clay fallen from the cliff.

laver of cliff.

other vegetable debris. )
Winter water-level in windy weather.
Water-level after two days’ calm.

Footpath.
Reed-beds.

o e L o

Superficial layer of more friable earth and water-worn

Beach of water-worn pebbles derived from sul__:n_erﬁ.'c'i'al::
Normal flood-level marked by fragments of reeds and.
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THE MOLLUSCA OF THE INLAND WATERS
OF BALUCHISTAN AND OF SEISTAN.

(With Plates TIT—VIII).

By N, ANNANDALE, D.Sc., #.4.5.B., Dircctor, Zoological Survey of
India, and Barxt Prasgap, D.Se., Offg. Diveclor of Fisheries,
Bengal, Bihar and Orissa, with a note on the Liver-Fluke of
Sheep in Seistan, by 5. W. Kexe, B.A., Superintendent, Zoo
logical Survey of India.

In studying the aguatic Mollusca of Seistan we have [ound
it necessary to study also those of Baluchistan, from certain parts
of which abundant material was available. These parts are the
hill-country of the Quetta and Pishin districts in Northern Balu-
chistan, in which one of us collected the material himself, the
great Baluch- Afghan desert, in which a collection was made by
Dr. N. Annandale and Mr. 5. W. Kemp, and Persian Baluchistan,
in which, many years ago, the late Dr. W. T, Blanford ' obtained
many spemnmns now in the Indian Museum. We have seen no
shells from the British district of Mekran, which, however, marches
with Persian Baluchistan on the west, from Las Bela and the
neighbouring states, or from the Inr!u-. plain south of Sibi, in
which the fauna is probably quite Indian.

The following is a list of the species and varieties now known,
» arranged according to the classification set forth by Pelsencer in
Lankester's T'reatise on Zoology, Vol. V (1g06).

List of Freshwater Molluscs of Baluchistan and Seistan.

Gastropoda.
o &, R W PECTINIBRANCHIA.
= - Fam. Hyvdrobiidae.
Amnicola (Alocinma) sistanica, sp.  Seistan.
R nov.,
£ 3 2 Amnicola parvila (Hutton). N. Baluchistan.
~ Fam. Viviparidae,

~ Vivipara hilmandensis, Kobelt. Seistan ; Afghan desert,

am. Melaniidae.
fanaides pyramis (Hutton). N. Baluchistan.
. pyramis var. flavida (Nevill). W, Baluchistan,

_ pyramis var. lufeomarginata Persian Baluchistan; §,
(Nex Persia.

Mhﬂms made by [Ir. Blanferd and labelled * Baluchis-
in which there happens to be a place called Pishin,
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M. tigrina (Hutton). N. Baluchistan.
M. scabra var, elegans (Hutton). N. Baluchistan.
Melanopsis deserticola, sp. nov, Persian Baluchistan,

PUoLMONATA.
Fam. Limnaeidae.

Limnaea persica, 1ssel. Baluchistan desert: 3. Per-
sia.

Limnaea franica, sp. nov, Persian Baluchistan.

Limnaca bactriana, Hutton. N. Baluchistan ; Seistan.

Limnaca gedrosiana, sp. nov. Do. do.

L. gedrosiana var, rectilabrim, nov. Do. da.

Limnaca truncatula, Gray. N. Baluchistan,

Limnaca horderem, Mousson, Seistan.

Fam,. Planorbidae,
Gyrawlus convexiusculus (Hutton). N, Baluchistan ; Seistan.

Gyraulus euphraticus, Mousson. Do. do.
Segmentina calathus (Benson). Seistan.
Lamellibranchia,

Fam. Unionidae,
Lamellidens marginalis, subsp. Seistan ; Afghan desert.
rhadinacus, subsp. nov.
Fam. Cyrenidae.
Corbicula fluminalis (Miiller). Baluchistan ; Seistan.

? Pisidium paludosum, Hutton. N. Baluchistan.

(GEDGRAPHICAL DISTRIBUTION.

The molluses to be considered in this paper come mainly
from three districts, (1) the hill-country of Baluchistan watered
(so far as it is watered at all) by the Lora or Fishin river, which
has more or less saline water and makes its way down to the
desert, where it disappears in the Zanginawar lakes; (2) Seistan,
the delta and basin of the Helmand river, which rises in the Hindu
Kush a considerable distance to the north of Baluchistan and
passes a great body of fresh water, and (3) Persian Baluchistan, a
mountainous district lving some considerable distance south of
Seistan and reaching to the Arabian Sea. These three districts
are separated by the great Afghan-Baluch desert, through which
the Helmand flows. As even the desert is not devoid of aquatic
molluses, we have actually four districts to consider,

MOLLUSCA OF THE HILL-COUNTRY OF BALUcmisTAN, The
molluscs of this district were described seventy years ago by
Hutton, and we have no species to add to his list, though we do
not accept all his identifications. The forms known from this
district are:—

Melanoides pyramis. Melanoides scabra var. elegans.
M elanoides tigrina. ? Amnicola paroula.
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Limnaea bactriana,

Limnaca gedrosiana.

Limnaea gedrosiana var, reclilab-
i,

Limnaea trumcatula.
Gyraulus convexiusculus.
Gyrawlus euphraticus.
Corbicula fuminalis.

? Pisidium paludosum.

MOLLUSCA OF THE AFGHAN-BALUCH DESERT,

The following

forms have been found in this desert :—

Melanoides pyvramis var. flavida.
Vivipara hilmandensis,
Limnaea persica.

MOLLUSCA OF SEISTAN.
following forms occur :—

Amnicola (Alocinma) sistanica.

Vivipara hilmandensis.

Limnaea bactriana.

Limnaca gedrosiana.

Limnaea gedrosiana var. rectilab-
riem. .

Limnaea hordewm.

Morrusca oF PERSIAN BALUCHISTAN.

Gyraulus enphraticus,

Corbicula fuminalis,
Lamellidens  marginalis subsp.
rhadinaeus.,

In the alluvial plain of Seistan the

Gyraulus convexiuscielies.

Gyranlus euphraticus.

Segmentina calathus.,

Corbicula fuminalis.

Lamellidens marginalis subsp,
rhadinaces.

Most of the molluscs

known from this district were obtained by the late Dr. W. T.
Blanford, but Mr. W. J. Good has recently added an interesting

species.

Melanordes pyramis var. flavida.

Melanoides pyramis var. luteo-
marginala,

The following is a list of the known forms :—

Melanoides scabra,
Melanopsys deserticola.
Limnaea tranica.

OFf the lists, those of the species of the hill-country of Balu-
chistan and of Seistan are probably the most complete. Moreover,
these two are very similar and the discrepancies between them are
probably more apparent than real. In the Seistan list five {out of
eleven) specific names are, indeed, present that are absent from
the other, viz. Amnicola sistanica, Vivipara hilmandensis, Limnaea
hordeum, Segmentina calathus and Lamellidens marginalis. The
Vivipara, however, seems to be essentially a fAuwviatile species,
probably unable to live in any but pure fresh water, and rivers
with pure fresh water (or water of any kind) are proverbially
scarce in Baluchistan; the Limnaea, which is also known [rom
Mesopotamia, is exceedingly rare; Segmentina calathus, which is
not uncommon at some places in the plains of North-western India,
13‘19::&1 in its distribution, and the bivalve, though not yet faund
in Baluchistan, is common (in a distinct racial form} in the
‘neighbouring muutr_v of Afghanistan. Of the species probably
‘common to the two countries this bivalve is the only one in which
even subspecific distinction is possible, but several others (e.g.
Limnaca gdros:m] exhibit slight local dfferences. dmnicola
srﬂ’t:!wn is the only species probably peculiar to Seistan, and
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Limmaea hordenm (otherwise known only from lower Mesopo-
tamia) the only true western form,

The Helmand, which, so far as the aquatic fauna is concerned,
is the connecting link and the onlvy highway for aquatic animals
between the mountains of Baluchistan and eastern Afghanistan
and the Seistan basin (or, indeed, between Seistan and all other
countries), has naturally a molluscan fauna identical with that of
the basin into which it flows. In the small springs of the desert,
the water of most of which is more or less saline, only a few very
tolerant species (e.g. Gyrandus enpliraticus and Corbicula fuminalis,
both of great geographical ranee) can live, and we found but one
form (Melanoides pyramis var. favida) probably peculiar to situa-
tions of the kind. It occurs in Persian Baluchistan as well as the
Afehan-Baluch desert. Limwnaeca persica has only been found as
vet in the southern part of the Persian plateau and in the basin
of the Lora river in the eastern part of the desert.

The mollusean fauna of Persian Baluchistan is still imperfectly
known, but the inclusion of a species of Melanopsis indicates the
presence of a true western Asiatic element absent from other parts
of the area under consideration.

The general absence of this western Asiatic element is per-
haps the most striking feature of the fauna considered as a whole.
Another point to be noted is the absence of certain large and con-
spicuous Palaearctic forms (e.g. Limnaca stagnalis) common in
Kashmir at altitudes no higher than those of the Quetta district.
This, however, does not imply that the fauna is essentially Ori-
ental in the strict zoogeographical sense, for conditions of life are
clearly inimical to large forms. The fauna is a starved one in
which only species of great adaptability ean survive. Such mol-
luses as Vivipara hilmandensis and Lamellidens marginalis, though
evidently of Oriental origin, have spread into Palaearctic districts
on the limits of their range, while the species of Limnaca, though
here described as distinet, have a clear Palaearctic facies and most
of them are probably descended from Palaearctic rather than true
Indian forms, from which they differ considerably in all but one
instance. The species of Gyrawlus and Segmentina, though thev
oceur in Oriental districts, are closely related to and probably de-
rived from European forms, _

The molluscan fanna of Seistan and Baluchistan, therefore,
has little true geographical significance.

BroxoMics,

The bionomics of the mollusean fauna of the inland waters aof
Baluchistan and Seistan are perhaps more interesting than its
geographical distribution, but here again characters are negative,
The fauna is one that lives habitually in water of abnormal
chemical composition, for even potable water in these countries
contains far more than its usual allowance of mineral salts (see
p. 15, antea). The molluscs have not, however, responded to the
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chemical stimulus with the facility sometimes associated with this
factor in their environment, and are not particularly plastic or
variable or at all exuberant in shell-sculpture.  This is probably
because other conditions are unfavourable—extremes of tempera-
ture, drought and lack of food—and the struggle for existence is
too keen. The composition of the water has, indecd, had one
effect, physical rather than biological, in preserving such seulp-
ture as the shells possess intact from erosion. Probably it has
acted indirectly, by discouraging the zrowth of corroding alzae,
But, even so, the Lumnasae do not develop the strong longitudi-
nal ribs formed on the shells of those that live in saline waters
in North America,'

The shells of all the species of Guastropods are small and in
most cases very thin. They are of perfect form, neither distorted
nor abnormal in other respects, Their colours, both of shell and
soft parts, are pale, They constitute, in fact, a limited but very
normal paludine fauna such as might be found in any temperate
region.

No peculiar lacustrine species or even well-marked phases have
as vet been evolved in the Hamun-i-Helmand.,

In Seistan the recent geological history of the country has
been of such a nature that subfossil shells are extremely abun-
dant nearly everywhere except in the central parts of old lake-
basins, while owing to the annual floods enormous numbers of
quite recent shells are scattered over the country. Inthe deposits,
both recent and historically ancient, examined both in the
northern and the southern districts only two species were found
(Limnaea hordeum, evidently a scarce form, and Segmentina cala-
thus, a widely distributed but somewhat sporadic one) which were
not found living in the country, The absence of Melaniidae from
these deposits was a noteworthy feature. The commonest species
in them at most places were Amnicola ststanica, Limnaea gedro-
siana, Gyraulus convexiusculus, G. cuphraticus and Corbicula
fuminalis, At some spots, evidently those reached with fair
regularity by recent floods, Lamellidens marginalis was also
present in large numbers, and at one place Vivipara hilmandensis
was common,

An interesting question in the bionomics of freshwater mol-
luscs in a country like those under consideration is that of hiber-
nation and aestivation and their effect on sexual activity. We
give evidence below that certain species (mainly those of the
genera Melanoides, Corbicula and Lamellidens) burrow into mud
or sand either at the approach of winter or on the sinking of the
annual floods. Perhaps this is also true of Amnicola sistanica.
The Limnaeidae and Planorbidae, however, remain active through-
out the winter. In Seistan and northern Baluchistan, and also at
certain places in the North West Frontier Province, the eggs of

y ' See Baker, Chicago Academy of Sciences, special publication 3, p. 30
gtk &
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Limnaea were observed in great abundance in November, Decem-
ber and January, and in females killed at this time of the year
the female part of the reproductive organs was found to be in a
state of activity. No individuals were, however, observed paired,
and the male part of the hermaphrodite gland seems to be aborted.
It is probable, therefore, that Limnaea is protandric in the pecu-
liar conditions which exist in Seistan and Baluchistan, that pairing
takes place in summer, and that the spermatozoa are stored up for
considerable periods.

PARASITES AND INCOLAE.

The main object of the tour on the collections of which this
paper is mainly based was to discover what could be discovered
about the distribution of the aquatic molluscs and their trematode
parasites in reference to the etiology of the disease Bilharziasis or
Schistosomiasis. Living molluses were examined in the field by
Mr. 8. W. Kemp, who has been kind enough to supply us with
the following information. His examinations were made in Nov-
ember and December.

The only molluses in which trematodes were found in water
brackish to the taste was Melanoides pyramis var. flavida. Of
twenty-five individuals of this form from a small water-course at
Saindak in the western part of the Baluchistan desert one was
infected by the voung rediae (indeterminate) probably of a Xiph-
idocercaria. The water was potable but tasted salt and bitter.

Sixty specimens of Limnaea gedrosiana from the reed-beds
of the Hamun near Lab-i-Baring were examined and none found
infected. Of another sixty of the var. rectilabrum of the same
species from a small pool in the desert near Nasratabad only one
was parasitized, its parasite being a small cercaria of the family
Schistosomatidae, One hundred specimens of L. bactriana (hity
of the long-spired and fifty of the short-spired form) were examined
at Nasratabad, from an irrigation channel. Ten contained tre-
matode cercariae; in eight of these the parasite was a large
monostome, while in one it was a Schistosomatid (apparently the
same species found in L. gedrosiana) and in one the infection was
a mixed infection of these two parasites.

Seventy-four specimens of Gyraulus convexiuscuins from the
reed-beds of the Hamun were examined and seven were found
infected by Trematodes, two by indeterminate elongate sporocysts,
three by Schistosomatid cercariae without eyespots and two by
similar fork-tailed cercariae with eyespots. Only two specimens
of Gyraulus euphraticus were examined, from the same locality;
one was uninfected, while the other contained Schistosomatid cer-
cariae without evespots, apparently of the same species as was
found in G. convexiusculus.

The Schistosomatid cercaria found in aquatic Pulmonate
molluscs in Seistan does not appear to belong to any of the
species known to parasitize man. A liver-fluke of the gepus
Fasciola (s.5.) is common in that country, but its cercariae were
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not found, probably because their incidence is seasonal, Mr,
Kemp has given us a note on this species (F. gigantea) which is ap-
pended to our paper. He hopes to describeall other parasites later,

Small red nematodes were common in Gyranlus convexiusenlus
in the Hamun in December.

The Oligochaete worm Chacfogaster was found in abundance
at the edge of the mantle and in the branchial chamber of Lim-
vaca gedrosiana var. rectilabriom in a pool in the desert near Nasrat-
abad in the same month. Col. Stephenson has identified the worm
as Ch. bengalensis, Annandale, a species common in Northern India.

SYSTEMATIC ACCOUNT OF THE Fauma.
Class GASTROPODA.,
Fam. HYDROBIIDAL,

19135, Yaludesininidae, Preston, Fany, Brit, fnd., Fresio Afadl., p. 67
1919.  Paludestrinidae, Godwin- Austen, Bee. fud. Wrs XV, p. 200

Genus Amnicola, Gould and Haldeman.

1865.  Amuicola, Stimpson, Smiths. Mise. Coli., 201, p. 12,

The excellent account of this genus given in the work eited
enables us to relezate to their proper genus certain Indian,
Burmese and Persian species that have usually been placed in
Bithymia, These species, however, differ in some respects from
the American forms—sufficizntly in our opinion to be regarded as
constituting a new subgenus, for which we propose the name:—

Subgenus Alocinma, nov.

The shell agrees precisely with that of the American 4mnicola
and the Palaearctic Pseudammnicola, being globose or subglobose
or slightly elongate, imperforate or subumbilicate, small, thick
and smooth, with swollen whorls and having its mouth oval or
ovate with a continuous but not greatly thickened peristome.
The animal has a relatively short foot, which projects very little
if at all beyond the shell. It is rounded or pointed behind and
angulate in front. The smout is long and narrow. The tentacles
are hardly longer than th2 shell, thin and filiform, and bear the
eyves, which are small, at their base externally. The edge of the
mantle is simple. The penis is large, flattened, lunate in outline
and provided with a long and stout lateral process, which projects
on the left side from its concave margin almost at right angles.
It is situated almost in the middle of the *‘ neck.”” The opercu-
lum is of large size, and incapable of withdrawal into the shell,
thick and calcarcous but usually hyaline or subhyaline, distinctly
spiral and with a slightly eccentric nucleus, but ornamented round
the margin with concentric lines.
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The radula is very like that of Ammnicola, s.5., its central tnnlth
being produced at either side and hmu'i]u.: a central process on its
disk which projects downwards below its lower margin, as well as
two or three lateral basal denticulations on each side.

Type-species, Amnicola sistanica, sp. nov. .

This new subgenus is very closely related to Ammicola, s.s.,
but differs in its long snout, calearcous oval or ovold operculum
and lunate penis, From Pssudamnicola it differs in its 11111;‘1_1
larger, spiral operculum and in having more than one basal ili.'u}l-
culation on each side of the central tooth of the radula, Tt Is,
indeed. a link between the two groups of species, each of which
we regard as having subgeneric rank.

[ f

Fig., 1.—Radular teeth of Amurcola { % 500),

A, Teeth of Amuicola (Aloeinma) sistanica, sp. nov., from the reed-beds
of the Hamun-i-Helmand,

B. Teeth of Amurcola (Alocinma) altresla (Annaindale), from the Inlé
Lake, Southern Shan States.

Among the species that must be placed in the new subpenus
are the common ** Bithynia '’ orenla of Bengal and also dmnicola
alticoia (hig. 1 B) from the Southern Shan States. In the {ormer
as well as the latter the operculum is distinctly spiral and both
have the other subgeneric characters.

Amnicola {Alul:inma]' sistanica, sp. nov.
(PL iii, figs. 1-5.)

This species is very closely related to A mnicota orcula, but the
shell is more hyvaline and more globose and has the suture more
ablique and more impressed. It may be described as follows:—
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The shell is small, ovato-conical, short, broad and obese, with
five whorls, fairly thick but naturally quite colourless and hyaline,
rapidly, however, becoming milky after the death of the animal,
polished and ornamented with delicate longitudinal strine on the
surface. The suture is impressed and very obligue, so that the
spire is much longer in dorsal than in ventral view. The whorls
increase rapidly in size and are highly convex ; they are flattened
outside the suture but rounded externally. The apex is minute
but blunt and flattened. 7The basal whorl 1 ventral view is at
least nearly three times as long as the spire, but these proportions
are variable The mouth is large and somewhat expanded, ob-
lique, never much longer than broad, ovate, rounded or bluntly
pointed above and broadly rounded below. The peristome is con-
tinuous and there i= a band-like callus on the inner lip. The
outer lip is hardly thickened, but distinetly though slightly
flattened and very narrowly retroverted; its inner corner is sub-
angulate. The unmbilicus is rimate and the columellar callus is
expanded over it. The columella is straight.

M easurements of Shells (in millemetres),

A B & D E F
Length T L R S '8
Breadth T S T e SR 2'7
Length of mouth .. 25 31 37 32 24 1y
Breadth of mouth 2 zh 26 25 2 I'5

The operculum, which cannot be retracted into the shell, is
when fresh of glassy transparency. It has three whorls, The
nucleus is situated some distance from the antero-internal border,
The shape is ovate, broadly rounded anteriorly and bluntly pointed
posteriorly,

The radula is of the type normal in Amnicola, 5.s. The cen-
tral tooth is small and transverse, produced at each side into a
bluntly pointed, narrow process, which peints downwards and a
little outwards. The disk bears a larze quadrate raised area and
a series of basal denticulations at each side, remote from 'both
the lateral and the basal margin In each series there are two
distinet denticulations and an obscure, imperfectly developed ex-
ternal one. The upper margin of the tooth is slightly concave. The
central cusp is enlarged and there are several smaller denticula-
tions on each side of it; all are triangular, at least as long as hroad
at the base, and pointed at the tip. The lateral tooth is broad
above but slender towards the base. It bears numerous small
sharp cusps, the central one of which is slightly enlarged on the
inner lateral. This tooth bears a broad blunt process on its disk
and has its inner margin broadly and irregularly emarginate below.
The outer marginal is very long and narrow, but broadens some-
what at the base. Its cusps are very minute and sharp.

The intromittent organ of the male is of relatively large size
and distinctly flattened. Its external (right) margin is semi-circu-
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lar and its internal margin concave in the same degree.  The tip is

pointed. The internal margin bears near its middle a long straight
process terminating in a crateriform sucker-like structure, [rom the
centre of which protrudes an elongate muscular papilla. The main
body is smooth, the process obscurely annulate, Before entering
the penis the vas deferens is highly convoluted and would be of
immense length if unravelled. In the penis it pursues a sinuous
course near the concave margin and remains distinet nearly to the
aperture at the tip of the organ. The outer part of the penis
appears to be glandular internally, but is provided with a well-
developed layer of transverse muscle fibres externally.

The living animal was thus deseribed in the field :—** Animal
white with black clouding and minute golden yellow specks on the
mantle; a suffusion of black pigment on the snout and tentacles,
Tentacles slender, when fully expanded no longer than shell. Ewves
small, black, prominent, situated near the base of the tentacles

Fig. z.—Alale intromittent organ of Amwicala (Alocinma) sistanica, sp. nov.
{ ®20), seen from below,

a,p.=accessory appendage : g.=glandular region: ¢.d.=vas deferens.

externally. Snout rather long and narrow, with parallel sides,
slightly notched in front. Foot relatively small, rounded in front
and bluntly angulate at the anterior corners, bluntly pointed
behind.”

Type-specimens. M 11538/2, Zoological Survey of India (Ind.
Mus.).

Distribution. All over the dry Naizar or teed-country of nor-
thern Seistan shells of this species are common in the soil, as they
are also in the debris of fAoods. We found fresh shells in the
larger pools in the reed-beds of the Hamun near Lab-i-Baring and
a few living individuals among the algae on the roots of Phragmites
in narrow channels in the same beds.

These Hving individuals, which were very scarce, were all
small and were only found in protected situations. Very large
numbers of the molluse evidently perish annually with the sinking
of the floods and the majority of those that survive probably bur-
row into the mud and hibernate in winter.
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The shell of this species bears a close resemblance, perhaps
superficial, to that of the Syrian ** Paludina '’ badiella as Ggured
by Kiister,! but the mouth is broader, the wmbilicus narrower,
the whorls less flattened above and pigment entirely absent, There
has been much confusion about this Syrian species and we have
no means of estimating the true relationship, if anv exists, be-
tween it and our Seistan molluse. There 15 also a resemblance
to Pseudamnicola macrostoma from Greece, specimens of which we
have examined ; but the operculum of that species is much thinner,
of different structure and of small size as compared with the mouth
of the shell, which is much smaller than that of the Persian species.

? Amnicola parvula (Hutton).

1850. Palwdinag parvelae, Hutton, Fourn. As. Soe. Bengal (2) XV
p- 053

1570, Amuieola paryala, Hanley and Theobald, Coneli, fud., p. XVII,
pl. ¢li, figs. 3, .

We have not seen this species and have no means of ascertain-
ing its true generic and subgeneric position. Hutton says that the
operculum is horny, and it would appear, therefore, to belong pos-
sibly to Amnicola, 5.5. The other known species of this subgenus
are, however, American. Nevill's® Bithyunia orcula var. parvila is
quite distinct and probably a true variety of Amuicola (Alocinma)
orcila {Frauenfeld).

Hutton's species was found in a marshy patch of ground in
the Kojak Pass at Chaman (Chammun), now on the Afehan fron-
tier of Northern Baluchistan.

Family VIVIPARIDAL.
Genus Vivipara, Montfort.

Vivipara hilmendensis, Kobelt.
1gewy.  Vivipara (dissimilis vae.?) hilmendensis, Kobelt, Paladina in
Martini and Chemnitz's Coneli-Cab. (ed. Kister and Kobelt),
p. 280, ph lix, figs. g—12.

The complete synonymy of the forms included by Kobelt
under the name Fivipara dissimilis has not yet been worked out,
and we leave the Helmand form provisionally as a distinct species.
We have very little to add to Kobelt's description except that
the natural colour of the shell is dark olivaceous with curious round
whitish spots, and that the opercula of the specimens he examined
were unnaturally thin owing perhaps to sand erosion.

The species was described from the Afghan desert and is

t Kister, * Paludina, Hydrocena and Valveta in Martini and Chemnitz's
Conch. Cab. (ed. Schubert and Wagner), p. 62, pl. xi, figs. 25-28 {1852).
? Nevill, Hand List Moll. fnd. Mus. 11, p. 37 (1883).
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evidently rare in most parts of Seistan. Single fairly fresh but
empty shells were collected at the edge of pools near Nasratabad
and Jellalabad and at that of the Hamun near Lab-i-Baring, while
a considerable number of bleached specimens were also observed
in the soil of oceasionally flooded country near Chilling towards
the south of Seistan. 1t is not improbable, therefore, that V.
hilmendensis is common on the banks of the lower Helmand and is
essentially a fluviatile species,

Type-series. M 35087/1, Zoological Survey of India (Ind.
Mus.),

Family MELANIIDAE,
Melanoides, Olivier.

1807. Melanoides; Olivier, Vop. I' Emp. Qtfoman 11, p. 4o.

i851. Plotia, N. and A, Adams, Gen, Rec. Moll., p. 2035

1850, Plotia+Striatella (1 in part), Brot, Melaniaceen in Martini and
Chemnitz, Conch. Cab. {ed. Kiister), p. 7

1897. Melunsides+ Plotin, v. Martens, ** Swse. wnd Brackw. Mall.”, pp.
50, 62 in Weber's Zool. Ergebn. Niederl-Ust-Indien IV,

15g8.  Neomelanien, P. and I, Sarasin, Sussw. Moll. Celebes, p. 38.

1985, Striatella+Plofia, Preston, Fann. Brit. fnd., Fresfw, Moll., pp.
15, 35

In discussing the species of Melania (s.0.) that occur in Balu-
chistan and Seistan we have had to overcome two difficulties,
firstly to settle the somewhat complicated specific synonomy, and
secondly, to decide what characters should be regarded as of
generic importance. So far as the second of these questions is
concerned we have followed in the main the classification adopted
by the Sarasins in the-work cited above. We have, however,
regarded the groups that they include under the name Melania as
of generic value, believing that by so doing we are following sound
lines in estimating such structures as the operculum and radula
as of equal value in this family to the sculpture of the shell and the
precise form of its mouth. The groups or subgenera Plofia, and
Strialella | = Melanoides) as defined by Brot in his monograph and
accepted by Preston in the Fauna of India, fade imperceptibly one
into the other, and Brot's diagnosis of Ploita is, as we have pointed
out elsewhere,! by no means applicable to all shells even of the
type-species.

The question of specific identity and nomenclature in the
Indian and Persian species of the genus is complicated by imper-
fect deseriptions, particularly on the part of Troschel and Philippi.

In considering the question due but not excessive attention
must be given to the locality of specimens and it must be remem-
bered that the names Melania pyramis and M. elegans are due to
Hutton, and not to Benson, who merely distinguished certain forms
by letters, and that, further, Hutton was dealing very largely

1 Rec. Ind. Mus. XIV, p- 147 {19100
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when he first used these names with a collection from what is now
British Baluchistan and the Afghan frontier. We have been great-
ly helped by an examination of specimens named by Hutton
himself,

The conclusions to which we have come are these, (1) that
three species, one of which has several varieties, have been as yet
found in Baluchistan and the extreme south of Persia: (2) that

Fig. 3.—0Opercula of Melanidag.

A, Melanoides tuberenlata (Miller), from large anificial reservoir i
Hyderabad State.
B. M. pyramis var. flavida (Nevill), from spring in the Afghan-Haluch

desert, )
C. M. pyramis var. Inteomarginala (Nevill), from Persian Baluchistan.

. A figrina (Hutton) from Quetta.
E. Afelanopsis deserticola, sp. nowvs from a spring in _E’er_qi:m Baluchistan.

the correct names of these species are Melanoidés scabra var.
elegans (Hutton), M. figrina (Hutton) and M. pyramis (Hutton);
(3) that Hutton has included forms of two distinct species under
the name M, elegans, and (4) that while one of these forms must
be regarded as a variety of M. scabra, the other is a variety of
M. pyramis. In our opinion the last is a transitional form be-
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‘tween the groups Plotia and Melanoides, but comes in the latter
rather than the former.
The genus Melanoides may be delined thus :—Melaniidae in
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callus moderate ; the columella bent but slight and not produced
anteriorly ; the lip slightly or not at all thickened. The sculpture
consists of longitudinal and transverse strise, which produce by
their intersection a more or less granular appearance at any rate
on the upper whorls. TLongitadinal ribs may be present on the
lower whorls; their distal extremity is either granular or spinose,
as a rule more or less produced. The periostracum is thick and
may bear minute hair-like processes,

The operculim is ovoid and relatively large, with the posterior
extremity pointed. It is distinetly spiral towards the auterior,
blunt extremity, but the actual whorls are relatively small and are
situated near the inner anterior margin, The remainder of the sur-
face is ornamented with curved parallel lines which radiate out-
wards from a point situated between the spiral region and the
inner margin.

The radular tceth are characterized by their sharp and rela-
tively numerous cusps. The lateral tooth is narrow, very ablique
in its natural position and as a rule strongly curved or bent
longitudinally.

Type-species. M. jasciolata, Olivier=>M, fubercuelata (M iller),
VAr,

[ Melanoides tuberculata (Miiller).]
(PL. iv, fig. 1.)

1774  Nerita tuberculata, Mialler, Hist, Verm., p. 101,

1837,  Melawia adspersa, Troschel, Wiegm. dreh. fo Nafurw. 1, pe 175,

1876, Melania iuberculata, Hanley and Theobald, Cowch. fud.
pl. lxxiv, figs. 1-4.

1918,  Melapia tuberenlaty, Annandale, Rec. fnd. Mus, X1V, pp- 113, 150,
fig. 6, pl. xi, figs. 1, 2.

Wiy, Melania fwbercalata, Annandale and Prashad, fhid.. XV, p. 146,

pl. v fig. 3 (radula).

Although this species is extremely plastic, in some respects
it retains its specific characters under all circumstances. These
are (1) the very gradual and even increase in size of the whorls
from the apex to the mouth, (2) the distinct but not very great
convexity of the whorls, (3) the absence of all swelling and com-
paratively small size of the body-whorl, (4) the small size of the
mouth of the shell, the maximum length of which is considerably
less than one-third of the total length, (5) the tubercular sculpture,
especially of the upper whorls, (6) the smooth spiral ridges at the
base of the body-whorl, (7) the more or less distinct longitudinal
reddish markings on a background of green or brown. The total
length of the shell is from a little less than three to four times
the greatest transverse diameter.

We have recently figured the radular teeth (op. cit., 1919, pl. v,
fig. 5). The central tooth is broad and rounded at the lateral angles,
It is svmmetrical or nearly so and has a comparatively small
central cusp with four small ones on either side. The other teeth
are sub-equal and a little narrower. They have numerous small
cusps. In the inner marginal one of the cusps is a little enlarged.

-
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The operculum is regularly ovoid, bluntly pointed 1m.-"1‘.|.-:'im'l1-'
and broadly rounded anteriorly, ~ It is distinetly spiral, with two
and a half whorls in the nucleus, which is situated some distance
from the inner margin,  The surface is ornamented with numerous
lines which curve outwards from near the anterior extremity.

In spite of its extremely wide range, from the Mediterranean
to Australia and China, we have no evidence of the occurrence of
this species in Baluchistan or Southern Persia.

Melanoides pyramis (Hutton).

(P1. iv, fig. 3.)

1850, Melania pyramis (Benson), Huon, Fanrn, ds. See. Hewgal |
XV, p. 638

This species is distinguished from M. fuberculala both by shell-
characters and by constant differencss in the radula. The shell
is considerably shorter and broader, being distinctly less than three
times as long as broad. The body-whotl is relatively large and
much more swollen. The mouth is more than one-third as long as
the shell, which tapers much more abruptly.

The radula of forms we regard as varieties differs considerably
from that of M. tuberculata in the shape of its central tooth , which
is produced on either side in an angle, below which it is more or less
constricted. It has a relatively large central cusp with the lateral
cusps usually more numerous on the right side than the left. The
lateral tooth is considerably narrower than the inner marginal.

We have not been able to examine fresh specimens of the typical
form of this species, but Hutton states that the form which occurs
in marshy land at Quetta is without markings and coarse in sculp-
ture with the apex of the spire and epidermis eroded, A few dead
shells of this type were found in a poud in the Residency garden
at Quetta in January IgIg, but no living individuals could be dis-
covered in spite of a careful search. It is probable that in cold
districts the species burrows into mud, as Hutton (loc. cif., p. 657 ;
1850) states that M. scabra var. elegans does in the same country.

Measurements of Shells (in millimelres).

Length ~ 1 L. 2005 246
Breadth 9 73 01
Length of aperture. . b 87
Breadth of aperture et el 45

The shell we figure is much eroded, though the most complete we
have examined in other respects. In a broken specimen of rather
smaller size all the whorls but the body-whorl are ornamented with
numerous curved longitudinal rows of from four to six tubercles
separated by deep longitudinal grooves and divided up by narrow
transverse striae.

We are able to recognize no less than four distinet varieties
of this species.
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[ var. leopardina, nov.]
(P1. iv, fig. 4.)

1570, Melania pyramis and var. adspersa, Hanley and Theobald | we
‘Troschel) Comel. fud., pl. ex | figs. 1, 2, 4.
1877, Mefania adspersa, Brot (mee Troschel), df. ity p.ass, pls xxvi

figs. 4, 4.
1885 Melania (Strivtelln) tuberculate, Nevill, Hand List Moll. bnd

Mus., 11, p. 240 (in parth
This form has almost the same proportions as the forma tvpica,
but the body whorl is slightly narrower and the anterior margin of
the lip less produced. The surface of the shell is of a pale yellow
colour beautifully marked with irregular longitudinal streaks of
deep red. The sculpture is similar to that of the tvpical form but
the granules are not so distinet. The shell is considerably thinner.

Measurements of Shells (in millimetres),

Length .. o 2R 284 asy
Breadth .. e 0.9 81
Length of aperture .. g I0 &z
Breadth of aperature .. 35°; 53 44

Type-series. 1202, Zoological Survey of India (Ind, Mus.)
(irom Poona).

The denticulations of the teeth of the radula are all rather blunt.
The central tooth has four small cusps on each side of the central
cusp. Its upper margin is slightly concave. None of the denticu-
lations of the lateral tecth are much enlarged, the inner marginal
has about thirteen and the outer about eight denticulations.

We figure the operculum.

This form appears to be the one to which the name pyvranins
has been most commonly applied. The measurements given by
Troschel of his type-specimens of Melania adspersa, in which the
apex was destroyed, preclude their belonging to it. It is not
uncommon, though apparently somewhat sporadic, in the Indo-
Gangetic plain and Peninsular India, but has often been confused
with M. tuberculata.

[ var. puteicola, nov, |
(Pl. iv, figs. 7-8.)
1554 Melania (No. 14), Hutton, Forepn, As. Soe. Bengal L1, p. g1,
1885, Melunia (Plotin) scabra var, elegans, Nevill (specimens from Feroze-
pore-only), ep. cff., p. 284.

As we have already pointed out, two quite distinct forms were
confused by Nevill, and apparently at one time by Benson and
Hutton, under the name Melania elegans. The specimens we
describe here are those which Hutton found in a well at Ferozepore
in the Punjab. They are the only shells we have seen.

Type-series. M 115401/2, Zoological Survey of India (Ind.
Mus,).
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The shells are similar in shape to M. pyramis, s.s., but much
smaller and thinner and with the lip slightly thickened anteriorly
and the suture more impressed. Some of them, but not all, are
characterized by the strong longitudinal sculpture of the upper
whorls, The ribs, however, are not well defined and barely even
distinetly tubercular, never at all produced, at their upper extrem-
ity. The surface is of neutral olivacenus buff with red longitudi-
nal markings,

Measurenents of Shells (in millimelres).

Tength .. svo 15°% 157 148
Breadth e b 30
Length of aperture G2 63 6

Breadth of aperture 2°q 3 28

These shells, though clearly belonging to M. pyramis, afford
an easy transition to the group Plotia, s.s. The fact that Nevill
assigned them to M. scabra is, indeed, strong evidence in favour of
the advisability of breaking down the separation between that
group and Striatella.

var. flavida (Nevill).
(PL. i, fig. 6; pl. iv, fig. 6.)
1883, Melania (Streiatella) tubercnlata, subvar. favida, Mevill, op. et
P24

Nevill gives no description of this variety, Shells exhibit
considerable variation in shape, but are usually even broader than
the typical form, and have the mouth more expanded and more
oblique. The longitudinal ribs are quite obsolete. There is an
indistinet smooth ridge running below the suture. The shell is
moderately thin and resembles the var. puteicola, but is usually
paler in colour. Sometimes, however, the colour approaches that
of the var. luteomarzinata and the sutural ridge is often distinetly
paler than the remainder of the surface.

Measurements of Shells (in millimetres),

Hurmuk Persian Baluchistan.
Length ve 310000 T5'5 I;'zﬁ 307 27°4 252
Breadth M R 7 I°3. o0 77
Length of

apertire .. 64 49 07 TOQ 97 F2
Breadth of
apertute .. 38 27 4 6z 38 49
The central tooth of the radula is produced at either side into
a distinct angle and is asymmetrical. It has three cusps on the
left side of the middle enlarged, one and two on the right. The
lateral tooth is considerably narrower but has very similar cusps.
The marginal teeth are subequal, both broader than the lateral,
and have a large number (at least ten) of sharp cusps on each.
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The operculum has a distinet noteh at the lower margin but
is otherwise very like that of M. tuberculata, except that it bears
fewer curved transverse strine.

Nevill named this variety from specimens from Pishin {not
to be confused with the Pishin north of Quetta) and other locali-
ties in Persian Baluchistan and from Kalagan and Kerman in the
south-east of Persia proper, and we have seen a rather dark shell
from lower Mesopotamia,

Type-series. The specimens from the first of those districts
may be regarded as the type-series, No. M. 11541/2, Zoological
Survey of India (Ind. Mus.).

This form is not uncommon in small springs in the desert of
Baluchistan and the Persian frontier. We collected specimens at
Saindak and Robat in water distinctly salt to the taste, and at
Hurmuk in fresh water. The following description of the animal
is copied from the station book of the expedition :—

** Foot hardly longer than broad, subquadrate, with both ex-
tremities subtruncate; the antero-lateral angles acute and slightly
produced. The snout long, flattened, rather narrow. ‘The ten-
tacles very slender, as a rule hardly longer than the snout. Pro-
cesses at margin of mantle elongate, pointed, 7 or 8 in number,
Sole of foot greyish white, with a faint tinge of pink and an
indistinct grey border, spotted with microscopic yellow specks.
Dorsal surface of foot, whole of snout, tentacles and edge of
mantle black, the snout clouded with white, especially towards
the base, the tentacles minutely speckled with dull yellow, the
mantle processes edged and tipped with black. ‘The animal
moves with the ordinary jerky gait and holds its shell parallel to
the surface when moving. When at rest the apex is often held
sloping upwards.’

var, luteomarginata (Nevill).
[Pl iv, fig. 5.)
1885, Melania fuberculata subvar. luteomarginata, Nevill, op. cit., p. 244.

This is a very beautiful and distinct variety distinguished by
its regularity of form, colouration and sculpture. It is, however,
linked by intermediate individuals with the wvar. flavida. 'The
form is narrower than that of M. pyramis (s.5.), but the difference
is not great. The colour is a deep chocolate-brown without red-
dish markings but rendered distinctive by the narrow paler spiral
band that runs down the shell just outside the suture. The
lower part of the inner margin of the mouth of the shell is also
of the same colour. The sculpture, except at the hase of the

‘body-whorl, has a regular granulose appearance due to the fact

that the longitudinal striae are numerous and not much deeper or
broader than the transverse ones, and there is a narrow flattened
ridge outside the suture. At the base of the shell only the trans-
verse, spiral striae are developed. The shell is moderately thick.
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Measurements of the Shells (in millimelres).

Persian, Baluchistan

{Blanford).
(‘___—. - —
Length .. S 20,1 294
Breadth .. SR 1, 0 10°8
Length of aperture .. 1IT'I 102 10°3
Breadth of aperture .. 064 55 G3

Type-serics. 1205, Zoalogical Survey of India (Ind. Mus.).

We have extracted the operculum and radula from one of
Blanford’s specimens. The former does not differ much from
that of M. tuberculata but is rather larger and more pointed
posteriorly.,

The radula, while of the same type as that of the vars. a’gq-
pardina and flavida, differs slightly in the proportions and denti-
culation of teeth (see fig. 4), all of which are larger and broader
than those of var. flavida. The central tooth has two extra cusps
on either side and the cusps of the other teeth are much larger.
Those on the outer marginal are fewer, not more than seven.

The variety is represented in the collection of the Zoological
Survey of India by specimens collected by the late Dr. W, T.
Blanford in Persian Baluchistan and at Kalagan in the south of
Persia proper.

Melanoides tigrina (Hutton).
{Pl. iv, fig. 2.}
t850.  Melania tigrinva, Hutton, Fours. As. Soe. Bengal (23, XV p. 658

This species is, as Hutton pointed out in his original descrip-
tion, distinguished from all varieties of M. pyramis by the much
greater smoothness of the shell, in which both the longitudinal
and the transverse striae become almost obsolete towards the
base. The shell resembles that of M. pyramis var. leopardina in
shape, texture and colouration, but exhibits some variation in the
extent to which the longitudinal reddish markings are developed.
The specimens collected by Hutton and still in the Indian Museum
are, as he stated, much eroded on the surface and have lost the
apical whorls. We have examined, however, other examples
from Quetta which are almost perfect. The shell only differs in
form from that of M. pyramis var. leoparding in being still more
acutely pointed, in having the whorls a little less convex and the
suture slightly impressed owing mainly to a narrow flattening of
the upper margin of each whorl. The sculpture on the upper
whorls, in unworn shells, is distinctly though minutely granular,
but it becomes gradually less distinet towards the body-whorl, on
which only a comparatively small number of lightly impressed

spiral striae and very indistinet longitudinal striae can be dis-

tinguished.
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Measwrements of Shells (in millimetres).

QOuetta,
Length P L] 33°2 32
Breadth S I1°3 Ii'2
Length of aperture .. 106 10°5 ITT
Breadth of aperture .. 61 6z 6

The radula is very like that of the varieties of M. pyramis.

The operculum is very similar to that of the varieties of
M. pyramis.

The geographical range of this species is obscure and there has
evidently been much confusion with M, pyramis and M, fubercilata,
The only specimens we have examined are from Quetta and the Kan-
gra Valley. They include Hutton’s type-series (No. 1208 M, Z.§8.1.),

Melanoides scabra (Miiller) var. elegans (Hutton).

1850, JMelania elegans, Hutton, op. cit., p. 657.
1885, Melawia scabra var, elegans, Nevill, ap. eit., p. 284 (in part).

To judge from Hutton's deseription, this is a large, thick,
strongly sculptured and brilliantly coloured form of Miiller's Bue-
cinm scabrum, the specific name of which must be applied in a
restricted sense to the smaller, thinner-shelled form with definite
spines at the upper end of the longitudinal ribs on the body-whorl,
common in South India.

We can find in the collection no specimens either from the
Bolan Pass, which lies between Quetta and the plains, or from
Sibb in Persian Baluchistan, from which place Nevill records speci-
mens of the typical form. There is, however, a series stated, per-
haps incorrectly, to be from the Sunderbans in the Gangetic Delta
which agrees well with Hutton's description and with the remarks
made by Nevill in his ** Hand-List."" We figure one of these shells.

The complete synonymy of M.scabra and its allies has still
to be worked out. So far as we can say at present, the form
elegans should not be regarded as having specific value.

Genus Melanopsis, Férussac,
1877.  Melanapsis, Brot, op. ert., p. 416,

This genus is represented in the southern part of the Persian
Plateau'! by several species. We have recently obtained from
Persian Baluchistan a good series of specimens of a very distinct
new form, for which we propose the name ;—

Melanopsis deserticola, sp. nov.
(PL iii, fig. 8.)

The shell is smooth as a whole, tapering regularly, acuminate,
fusiform, a little more than twice as long as broad. The whorls,

' See Nevill, Hand List Mall. fnd. Mus. 11, pp. 200-200,



[rs]

3 Records of the Indian Museumnt, [Vor. XVIII,
of which there are at least cight in complete shells, increase very
gradually and regularly and are not at all swollen. The suture is
not impressed but is, at any rate above the body-whorl, slightly
undercut downwards. It is a little oblique. The spire is rela-
tively long, nearly as long as the body-whorl in ventral and longer
than that whorl in dorsal view, It is sharply pointed in the com-
plete shell.  The body-whorl is relatively narrow, much longer than
broad and almost oblong in ventral view, In dorsal view the
outer profile is in a straight line with that of the spire for about
a third of its length and then curves abruptly inwards. The outer
anterior angle is pointed and slightly produced. The mouth is
rather small and relatively broad, slightly oblique and distinetly
constricted posteriorly., The outer lip, which is not thickened, is
sinuate and convex in its anterior pait. 7The columella projects
slightly ; it is bent and its callus is moderate. The posterior
canal of the mouth is short, narrow and straight. The surface
of the shell is sculptured with coarse longitudinal striae, some
of which on the body-whorl are irregularly thickened. In wvery
old individuals these may have the appearance of obsolete ribs.
The colour is normally a dull purplish black with the upper
part of each whorl and the base of the body-whorl shightly paler;
but some shells are bleached.

Measurements of Shells (in millimetres). s i
Twvpe-sp.

Length it 2i T4t 136 133

Breadth I }
Length of aperture

Breadth of aperture

Length of spire (dorsal)

LS

b1 b2
8 61
L 33
64

Shis Ln

N W OOk
L

Lo W

The operculum is thick and has the nuclear region small and
obscurely spiral.

The animal is much shrunk in the specimens examined, but
some interesting features of its external anatomy are apparent.
The snout is relatively short and broad and slightly notched in
front. The foot is much longer that broad. The tentacles, in a
contracted condition, are very short, tapering and not very thick.
They bear a relatively large oculiferous lobe at their outer hase,
The eve is also large, The upper surface of the exposed parts is
blackish with white transverse lines, the sole white. 3

The radular teeth are large and rather stout, The central
tooth is much broader than high. Itis produced into blunt angles
at the base on either side, Its upper margin bears three low prom- -
inences, while the lower margin is concave. There are five cusps,
of which the central cusp is more than twice as long as the others;
all are bluntly pointed and directed downwards, The disk bears a
very large trilobed process with the central lobe broad and trun-
cate, the lateral lobes pointed and with sinuate inner margins. The

B ———
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lateral tooth is oblique but not bent, It has five cusps resemb-
ling those of the central tooth and bears a broad blunt process
on its disk. The inner marginal has four or five subequal cusps
and is much narrower than the outer,  The outer marginal is rela-
tively long and narrow as a whole, with four small cusps; but its
outer margin is produced some distance helow its upper edge into
a broad, blunt lobe.  On the upper part of the inner margin there
15 a similar but much less prominent projection,

Type-specimens. No. M 11535/2 Zool. Swrv. Ind. (Ind. Mus.).

The type-series was found by Mr. (temporary Major) W. J.
Good, at the time Administrative Commandant, South Central
District, Eastern Persian Cordon, at Kaindak (long. 60° 48" I, lat;
29% 48'N.), Persian Baluchistan. ‘T'he molluses were collected on
damp alga at the edge of a small spring of slightly brackish
water. The water comes out of a patch of earth 2o to 30 feet
square and forms a mere trickle,

At first sight the shell of this species is very like that of the
dwarfed Persian form of M. pracrosa (Linn.) called by Nevill var.
mara, It is, however, considerably narrower and more acuminate
and has the spire very much longer.

Family LIMNAEIDAE,

The molluses of this family found in Baluchistan and Seistan
all belong to the genus Limnaca in a wide sense, but fall into two
very distinct groups, which we may call provisionally the group of
L. auricularia and that of L. truncatula. Until the anatomy of the
Limnaeidae of India and of Western Asia is better known it would
be premature to discuss the nomenclature and status of these
groups. To that of L. awricularia belong L. persica, L. baciriana,
L. iranica and L. gedrosiana, while L. truncatula and L. hordeum
represent the group of the former species.

Genus Limnaea, Lamarck.

The Limnaeae found in the countries under consideration are
all of small size and, except those of L. fruncatula group, have
thin, fragile shells, which are unpigmented or of very pale coloura-
tion. They are all paludine forms. We have recognized six
species. Although some of these resemble Palaearctic or Indian
species in shell-characters, we have not felt justified in identifying
any but the plastic L. truncalula with specics known either from
Europe, from Central Asia or from India. One peculiar species
(L. hordewm) we assign, after a comparison of specimens, to a
Mesopotamian form. ‘The resemblances in the shell in other in-
stances are no more than resemblances, and in most cases precisc
information as to anatomical characters is deficient or altogether
lacking.
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Fig. 5.—Genitalia of Pulronate Molluscs.

A, Genutalia of L. bactriana, Hutton. ' ;

B, Genitaliaof Limugea gedrosiana var, rectilabriem, var. nov. .

C. Genunalia of Gyranlus cupliratiens, Mousson,

3. Penis-sheath of same specimen as seen in optical section (further 2
enlarged ).

E. Genitalia of Gyrawlus convexinsenlns (Hutton),

F. Pemis-sheath of Sepmentina calathins (Bensond as séen in oplical sec-
tion | % 35h
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Kev to the Shells of Limnaea Enown from Baluchistan
and Seislan,

1. Shell thin, mederately small ; its mouth large and
more than half as long as the shell,
Ao Mouth expanded  and projecling  posteriorly
from shell at a right angle ; its oulerare prac-
tically a semi-circle .. oo L persica.
B. Mouth not or little expanded, usually rojecling
at an angle much less than a Lu‘,lh'l angle;
its outer arc less than a semi-circle,
i. Spire exserted, with swollen whorls and im-
pressed suture ;. main axis of mouth forming
an acute angle with that of shell L. bactriana.
i, Spire much less exserted ; s w horls mot swol -
len and its suture not impressed | main axis
of mouth parallel to that of shell,
a. Quier are of mouth quite regular; apex

sharply pointed { e oo Franica.
b, Outer arc of mouth irregular ; apex bluntly
pointed.
1. Curve of outer arc of mouth only shightly
fattened a N we oo pedrosiana, 5.5,
2, Curve of outer arc of mouh Aattencd
Lo :pll'ai:;:hl i ik oy I,-‘ﬁ'r.l“.l'.;rsr'ru.'.-r

var. #ectilabrum.
Shell moderately or very thick, of very small size,
elongate, with the length of the mouth much less
than half the total length,
1. Apex pointed; whorls of spire moderate .. L. fruncatula,
2. Apex blunt; whorls of spire very large oo & hopdenm.

Limnaea persica, Issel
(Pl. v, figs. 3-6.)
1865, Limuaes awricularie var. persica, Bourguignat, Tssel, Moll. Miss.
ftal. Persia (Toring), p. 47.

1883, Limnaea persica; Locard, Arch. Mus. Hist. Nar. Lyon 111, p. 28

Issel gave a very brief description of this form, which he did
not figure, merely comparing it with L. anwricularia and stating
the length and breadth of the shell. Locard had probably seen
specimens, as he compared his L. subpersica with it, but gave no
further details. It seems to us impossible that the form which
Nevill ! called Limnaens lagolis var. persica, Issel (= L. franiea,
nobis) can be identical, as that form has no particular resemblance
to L. auricularia.

We have before us a series of shells® collected by the late Dr.
W, T. Blanford at Saidabad, S.W. of Kerman (the type locality).
The measurements of one of these agree almost precisely with those
given by Issel. We have also a much larger series from the Balu-
chistan desert clearly belonging to the same species but differing
slightly. Fully adult shells from the former locality are somewhat
broader than Issel’s type, the specimen that agrees with it being
not qu:te full-grown, and we do not know fmm what kmd of

| Nevill, Hand List Moll, Ind. Mus. 1, p. 237 (18379,
* Identified by Nevill as L, auricularia, var, (op, cit., p. 238).
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environment either Philippi’s or Blanford's specimens came. 1t 1=
possible, therefore, either that Issel's type was immature, or that
the specimens from the desert are more near the typical form than
those which chanced to be collected in the same district asit. We
will describe and figure shells from the Kerman distriet and point
out the characters wherein those from the desert (examples of which
we also figure) differ from them,

Q8 pEAMANAT
980000 AR A
-* '*'ﬂ GO ; HIAN
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Fig. G.—Raduolar teeth of Limuaea (% ca, 185).

A, Teeth of Limpaea gedrosiana, sp. nov [rom pond in garden in Quetta,
B. Teeth of same species irom the reed-beds of the Hamun-i-Helmand,
C. Tecth of L. gedrosiana var. rectilabrum, var, nov from stones at edge of

Kushdil Khan reservoir, Northern Baluchistan,

D. ‘Teeth of same varicty from small pool in desert near Nasratabad,
Seistan,
E. Teeth of L. bacérrana, Hutton, from irmigation channel, Nasratabad,

Seistan,
¥, Teeth of L, iraniea from Persian Baluchistan,

Form from the Kerman districi. The shell is <mall and thin,
of a pale horny colour and (perhaps through aze) opaque. The
spire is short but prominent, acutely pointed and slightly oblique
as a whole. It is considerably longer on the dorsal than on the
ventral aspect-of the shell, occupying about 1 of the total length
on the former and on the latter nearly }. The body-whorl is
relatively large but not greatly inflated; its outlines are sinuous
and it has considerable obliquity, The mouth of the shell is large
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and oval ; its main axis lies nearly parallel to but considerably
outside that of the shell; it is hardly pointed posteriorly. The
outer lip is sharp, broadly and fairly regularly arched ; it extencds
far beyond the body-whorl posteriorly.  The antero-internal angle
is broadly rounded and a little expanded, the anterior border
slightlvy flattened in its immediate vicinity., The columella is
straight, its callus well-developed and broad but not coarse; it is
shghtly or not at all folded and is extended over the narrowly
rimate ambilicus. The sculpture consists of fine, somewhat ir-
regular longitudinal ridges with microscopic strine running parallel
to them ; the former are often developed only on the body-whorl.

Form from the Baluchistan deserf. Our specimens [rom the
Baluchistan desert were collected in December, 1918 by Mr. 8. W,
Kemp at the edge of the Zanginawar lakes, zo miles east of
Nushki. These lakes are a series of small basins which retain the
overflow from the Pizshin river and contain water that is nearly
fresh in winter and supports a luxuriant submerged vegetation,
Mr, Kemp found only empty shells, These were abundant on the
shore of the lakes one to two feet above the water-level,

The shells from Zanginawar only differ from those [rom the
Kerman district in being rather smoother and distinctly narrower
and in having the columellar callus narrower and slightly more
folded. As may be seen from the figures on plate V, they vary
somewhat in outline, and voung shells are narrower ‘uu'l have the
mouth less E\pﬂlldEd than old ones.

Unfortunately we have no information about the radula or
soft parts of eithier race of this species.

Measurements of Shells (in millimetres).

Specimens A—C are from Saidabad, 5. W, of Kerman, 5. Persia ¢ specimens
D—F from Zanginawar in the Baluchistan desert, 20 miles west of Nushki.

o B o ] Y 5 T F

Length 3 v I3z IT2 108 128124 123

Breadth i SUTO0E Fo e ayn B g

Length of aperture o ITTs 2°B B (0'5. g2 04

Breadth of aperture S e T O 1 L ok 3

Leogth of spire (dorsal) .. 25 27 zo =21 23 294
i =

Breadth of base of spire .. 2'5 2'3 5 2te Ll 2th

It seems better, in the lack of anatomical information, not to
dogmatize as to the precise relations of this form. There can, how-
ever, be little doubt that it belongs to the same group as L. auricu-
laria.

Limnaea iranica, sp. nov.
(PL vii, fig. 1.)

8. Limmaca lagotis var, persica, Nevill (nec Issel), Hand List ol
fud. Mus.. 1, p. 237

Shell, 'The shell is of small or moderate size, fairly thin, dull
on the external surface, of a pale, dull opaque buff colour, orna-
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mented with very fine longitudinal ridges and striae but without
transverse strine, ‘The shape is regularly, narrowly ovate, with
the apex sharply pointed. The suture is not impressed and slightly
oblique. The whorls, of which there are 41, ncrease gradually in
size. The spire is prominent, but short, slightly oblique as a
whole. It occupies a little less than } of the total length in dorsal
view and is only a little longer in ventral view., The body-whorl
is ovate and not at all swollen, almost bilaterally symmetrical. In
dorsal view the internal profile forms for the greater part of its
length from the base of the spire a regular arc a little less than a
semi-circle but is distinctly constricted in front of the internal
anterior angle, which is broadly rounded and slightly produced.
The mouth of the shell is long and narrowly pear-shaped, pointed
and slightly introverted posteriorly. It runs backwards for about
the length of the body-whorl. The outer lip is sharp, not at all
thickened internally, broadly and regularly arched but not ex-
panded. The columella is straight and slightly folded. Its callus,
which is continuous with the outer lip posteriorly, is moderately
developed. The anterior margin of the mouth is rounded and
projects slightly. The columellar callus completely covers the
very narrowly rimate or altogether closed umbilicus.

M easurements of shells (in millimelres).

Specimens A—C are from Persian Baluchistan (Blanford), specimens D—F
from Magas in 5. Persia (also Blauford).

O L U B E

Length o o183 1405 1I5°3 I4°4 I34 103
Maximum breadth i g1 g1 84 75 62
Length of aperture o I472-IT4 IU8 ImtE g oas
Breadth of aperture G 0% 8E tg3 e Bt AT
Length of spire (dorsal) .. 36 209 33 34 24 206
Breadth of base of spire .. 42 35 37 35 33 29

Shells from the two localities only differ in size. Our speci-
mens are those examined by Nevill,

Radula. We have extracted the radula from one of Blanford’s
specimens in which remains of the animal persisted. It is of the
same type as that of L. bactriana but differs in several particulars.
The base of the central tooth is distinctly bilobed. The three
cusps of the inner lateral teeth are long and sharp, but those of
the intermediate bicuspid teeth are short and blunt, the inner
cusp being broadly truncate. The marginal teeth are somewhat
remarkable, having the outer margin coarsely denticulate, one of
the denticulations being often of a lobular nature. The dental
formula is approximately 12.7.1.7.12.

Type-specimen. No. Mr11545/2, Zoological Survey of India
{Ind Mus,) [Persian Baluchistan].

Localitics. The only specimens we have seen are those col-
lected by Dr. Blanford in Persian Baluchistan and at Magas in
Southern Persia, There is a good series from each locality.

B e 7 S e
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The position of this species is a little doubtful. The shell is
in some respects intermediate between that of L. peregra (ovatla)
and that of L. lagotis. It resembles somewhat that of L. infermedia
as figured by Kohelt in the new edition of Rossmissler's “ Icono-
graphie” (pl. 488, No. 2602), but the whorls increase more gradu-
ally in size and the mouth is broader,

Limnaea bactriana, Hutton.
(PL. v, figs. 1, 2; pl. vii, fig. 6.) -
1850, [imuaea Bactriana, Hullon, Fourn, As. Soc, Beagal XV (2},
p- O30,

The shell is moderately small, thin, fragile, of a pale, dull
brownish colour, polished when clean but coated with calcareous
algae in most of the specimens examined. The surface is often
irregularly decussated and alwavs bears, at any rate on the body-
whorl, prominent but narrow longitudinal ridges and correspond-
ing striae set close together., No transverse striae can be detected
with a lens. The sculpture is often concealed by the calcareous
algal coat. The apex is acuminate but not very acute, the spire
prominent, but occupying less than } of the total length in dorsal
view, The suture is impressed and moderately oblique. There are
4 or 4% whorls, which are neither swollen nor shouldered ; those of
the spire increase gradually in size and the penultimate whorl
is relatively large, The body-whorl is large and of ovoid form;
its inner outline is markedly sinuate and somewhat emarginate
towards the anterior extremity, but the antero-internal angle is
broadly rounded, the outer outline is evenly and not very strong-
Iy curved. The mouth is large but not expanded, extending
backwards for more than : the length of the body-whorl and being
less than twice as long as broad ; it is of 'symmetrical ovoid form,
pointed posteriorly and with its main axis parallel to that of the
shell. The outer lip is sharp and neither introverted nor expanded ;
it has a regular and considerable outward curvature and extends
forwards considerably bewond the limits of the body-whorl. The
peristome is continuous, the callus broad but thin, extending
over the narrow but profoundly perforate umbilicus ; the columella
is distinctly folded.

As in many speciesof Limnaea the shellis dimorphic. We shall
call the two forms (a) and (4) and describe the commoner (a) first.

(@) Insthis form the shell has a comparatively long spire,
occupying nearly } of its length in dorsal view. The
first 3% whorls increase in size gradually, but the basal
whorl of the spire isenlarged, thespiral is by no means
uniform and the body-whorl comparatively narrow.

(5) The shell differs from that of (a) mainly on account of
the fact that there is a distinct change in the direc-
tion of the spiral between the ultimate and pen-
ultimate whorls. The base of the spire is therefore
concealed in the body-whorl so that its visible part
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becomes comparativey short (slightly more than )
of the total length, while the body-whorl being more
transverse appears broader and has a more expanded
mouth, the posterior extremity of which is situated
at a higher level on the shell,

Measurements of Shells (in millimelres).

Type (a). Type (#). Young,

Length s z T80 b0 74
Breadth 4 R 11°3 40
Length of aperture O i ) 108 48
Breadth ot aperture =x g 63 L%
Length of spire (dorsal view) 50 34 2'5
Breadth of base of spire (dorsal

view) L e, 32 2'0

The soft parts of the iving animal have no noteworthy peculi-
aritv. The foot and head are pale greenish yellow with minute
whitish specks. The lower part of the mantle is black with large
rounded vellowish spots; higher up the vellow predominates and
the dark pigmentation is reduced to a delicate network.

The alimentary canal. The jaw is not strongly developed ;
the central piece is narrow and lunate, only its outer or marginal
half is fully cornified and of a brown colour. The side pieces
are feeble. The buceal mass is large and powerful, deeply rounded
in lateral view. The salivary glands are smaller thun in some
species; they enter the alimentary canal just behind the huccal
mass.

The radula is broad, its dental formula being approximately
18.7.1.7.18. The central tooth, which is comparatively large,
has a distinctly tridentate cusp, which is very asymmetrical and
is provided at the tip of the central denticulation with a minute
thickened spine or tooth. The base of the tooth is elongate and
only a little emarginate proximally. The lateral teeth are broad
and tridentate; those on either side of the central tooth have the
innermost denticulation subequal to the outermost and the central

denticulation long and sharp. The outer lateral or intermediate -

teeth have two rather blunt cusps; the true marginals have from
3 to at least 7 very short and blunt denticulations, the outermost
of which is the broadest. These denticulations are arranged in
an almost straight transverse line.

The oesophagus is slender and elongate, marked on the sur-
face with lines of dark pigment; it forms a well-defined double
loop at about half its length between the buccal mass and the
chyle stomach. This structure is short and by no means clearly
differentiated externally. The lateral muscular masses of the
gizzard are large but quite distinct in the middle line and slightly
unequal in size; they extend very little over the true stomach,
which is elongate and merges verv gradually into the intestine
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near the point at which the liver-duct enters the alimentary canal.
The proximal part of the stomach is somewhat sacculated. The
liver is large and the intestine rather stouter than in some species,

The gendtalin are very like those of L, cldamys,! but the upper
part of the male duct above the prostate, the lower part of the
same duct and also the svermathecal duct are all considerably
longer, Other apparent differences (the larger size of the female
aceessory glands and the more lobate form of the hermaphrodite
gland) are probably due to the state of sexual aetivity in the
specimens examined. The ovarian part of the hermaphrodite
cgland is particularly well developed. The prostate is spindle-
shaped, but very small.

Habitat. This species was described from Quetta and was
found in considerable abundance in an irrigation-channel leading
to the garden of the British Consulate at Nasratabad (Seistan
town) and also in pools on the parade-ground at the same place.
In the channel the water was usually still, but it was allowed to
flow freely every few davs. It was always more or less turbid.
The bottom was composed of stiff clay and supported a rather
scanty growth of Characeae and of a narrow-leafed Pofamogelon.
In the pools, which had a similar bottom but contained a some-
what more luxuriant vegetation consisting chielly of Zanwnichellia
palusiris, the water was extremely foul, being frequented by
camels, donkevs and mules. The basins had been excavated in
obtaining clay for bricks and the water had probably entered
by percolation. Shells were also found subfossil in the banks of
old water-channels near Nasratabad,

Habits. It is noteworthy that these molluscs, though living
in water the surface of which was frequently frozen at the season at
which they were ohserved, were in a state of sexual activity so
far as the female organs were concerned. ® Egg-masses were abun-
dant on the water-weeds. The adults seemed to feed chiefly on
minute algae growing on the mud,

No difference was observed between those individuals from
the dirty pools and those from the-irrigation channel.

Affinities. Until the anatomy of the Asiatic Limnaeidae is
better known some doubt must remain as to the affinities of this
species. The shell resembles those of the group L. lagotis, but is
more distinctly perforate. The structure of the spire somewhat
resembles that of L. lagolis var. subdisjuncta}? Nevill, but the
penultimate horl is relatively large and the structure of the
mouth is quite different. Hutton in his original description com-
pared the shell to that of the young L. chlamys, Benson, and curi-
ously enough, before we recognized the identity of our specimens,
we did the same so far as the genitalia were concerned. There
can be little doubt, therefore, that a relationship with the Indian

L Annandale and Prashad, Kee, fud. Mus.. XV, p. 143, fig. 4 {1g19).

2 Sci. Res. YVarkawd Miss. Mollusca, p. g (1886). For figures see Weber,
Wiss, Erged. Reise. Thian-Schan, Mollusken, pl. i, figs. f- (Ab. Bayer. Ak
Wiss, Math -phys. Klasse, XXV, 1913
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species exists, but what precisely that relationship is still remains
to be discovered,

We have compared our specimens from Seistan with one named
by Hutton from the old collection of the Asiatic Society of Bengal
This shell is stated to be from Kandahar, but Hutton records the
Hpu:m- only from Quetta, which was in t\i"]ﬂnhhu when he wrote.
It is very puuublu_ that llw locality is incorrect. The specimen is
not mature and agrees verv closely with the voung shell figured
by us on pl. viL.

Limnaea gedrosiana, sp. nov.
(Pl vii, figs. 2-4.)
1850, Limtnaca peregra, Hutton, Foura As Soc Beagal (2} XV, p. 655,

This species, so far at any rate as the shell is concerned, closely
resembles L. franica, but differs in that the shell is smaller, thinner,
paler in colour, smootler, less regular in outline, with a blunter
apex, more oblique spiral and slightly more impressed suture. The
colour is a faint greenish yvellow, the shell is extremely [ragile and
when fresh quite transparent. There are 31 or 4 whorls, The
spire is twice as long in dorsal as in ventral view, occupying at
least 1 of the length of the shell in the former. The curvature of
the inner profile of the body-whorl is less convex and not so regular
as in L. rranica, and this whorl as a whole is much less symmetri-
cal. The mouth of the shell is ovate. pointed but not retroverted
posteriorly. It is almost bilaterally symmetrical and narrower
than in L. franica; its main axis is parallel to that of the shell.
Though relatively as long as in the preceding species, it only ex-
tends backwards for about I the length of the body-whorl. The
curvature of the outer lip is slightly flattened in adult shells. The
anterior margin projects considerably beyond the body-whorl.

Measurements of Shells (in maillimetres).

Quetta  Lab-i-Baring,

- -

Length s S ix <R i 5 o L 80 R
Maximum breadth 63 50 46 41 4T 46
Length of aperture 8z b7 579 600 6 54
Breadth of aperture 54 4T 36 38 36 33
Length of spire (dorsal).. 23 1'7 194 13 %’4 14
Breadth of bhaseof spire.. 31 2'3 19 2°1 23 2°1

T'he living animal resembles that of L. bactriana, but the foot
is perhaps rather smaller, the tentacles longer and more pointed
and the eolour pale.

The alimentary canal also resembles that of L. bactriana, but
the muscular gizzard is more uniformly developed and more com-
pact. It can be seen in the living animal through the shell as a

“globular shining mass.

& cectplll
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The jaw and radula areof the same type as those of the species
already discussed, and closely resemble those of L. bactriana in
particular, They exhibit, however, great placticity and individual
variability (see figures, p. 42). The marginals never have the pecu-
liarform of those of L, franica.

Genifalia.  The genitalia are of the same type as those of L.
bactriana, but have one important difference, viz. that whereas in
that species the male and female parts of the svstem are anproxi
mately equal in length, in L. gedrosiana the vas deferens is greatly
elongated, while the female ducts are short. This difference is not
correlated with any difference in the position of the external sexual
apertures, which in both species are situated almost on a level, but
in L. gedrosiana the male duct is strongly convoluted.

Type-specimens. M. 11533/2, Zoolorical Survey of India
(Ind. Mus.)

Localities. 'T'his species is common, as Hutton noted, in the
Pishin district (Chaman) and at Kandahar. It also occurs in abun-
dance at Quetta and in the Hamun-i-Helimand in Seistan.

Habits. L. gedrosiana can apparently live onlvy amidst dense
submerged vegetation. Hutton found it in brick tanks at Kanda-
har and in a small marsh at Chaman. Our specimens from Quetta
were taken among weeds in a pool supplied by water from
an underground source in the Residency gardens. The submerged

vegetation in this pool was dense and the water, in November and -

January, perceptibly warmer than the air. In the Hamun this
Limnaea occurs mainly amidst algae growing on the roots of
Phragmites and also on Polamogeton pectinatus in small poolsin the
reed-beds,

Affimities. L. gedrosianais apparently related to L. peregra, but
differs in the blunter spire, more oblique spiral and longer mouth
of its shell. We do not feel justified in umiting the two forms, and
the shell differs considerably from that of any of the “ varieties”
from Central Asia ascribed to L, peregra by former authors,

Variation and plasticity. There is not much individual varia-
tion in shells from the same environment, except that correlated
with age.  Shells from Quetta, however, are larger and a little
broader and have distinctly larger mouths than those from the
Hamun. Moreover, their spire is distinetly shorter.

var. rectilabrum, nov.
(PL vi, figs. 1-6.)

This variety or phase differs from the forma typica so far as the
shell is concerned mainly in having the outer lip distinetly flattened
so that it slopes outwards in a straight line. Its margin is some-
times slightly turned inwards towards the aperture, The precise
form of the mouth is, however, subject to considerable individual
variation (see pl. vi). ‘The radula does not difier more from that
of the forma typica than that of the latter varies. The genitalia



50 Records of the Indian Musecuom. [Vor. XVIII,

are practically identical, but the vas deferens differs slightly in
proportions.

This variety exhibits both individual variation and plasticity
in a higher degree than L. gedrosiana, s.«. The shapeof the mouth
of the shell and of the whole bodv-whorl differs considerably in
individuals from the same environment, while individuals from
one environment differ in having a narrower shell than those from
another. The two localities from which we have examined fresh
specimens are the Kushdil Khan reservoir, situated at an altitude
of 5000 it. in the hill-country of Baluchistan north of Quetta, and
a small pool in the desert some miles south of Nasratabad in
Seistan. The Kushdil Khan reservoir is a large hody of clear
shallow water artificially confined and liable to dry up in summer.
In winter it contains at certain places a fairly dense submerged
vegetation consisting of Potamogeton pectinatus, Naias major, etc.
The pool near Nasratabad was quite a small one. At the time of
our visit it was completely isolated in the desert, but in flood-time
is evidently connected with alarge backwater of one of the effluent
channels of the Helmand. Its vegetation consisted in December
of dead reeds and a scanty growth of broad-leaved Pofamogefon.

Specimens from Kushdil Khan were much larger and as a rule
considerably broader than those from Seistan (¢f. figs. 1-3, 4-6 on
pl. vi}. All the shells from each locality belonged, though differing
considerably, quite definitely to the variety.

At Kushdil Khan dead shells, some with remains of the
animal, were collected in flood-drift on the edge of the reservoir,
while a few individuals were found adhering to the lower surface
of stones near the margins. The molluses in the desert near Nas-
ratabad were attached in large numbers to dead reed-stems and to
the droppings of goats, flocks of which watered at the pool.

Measurements of Shells (fn millimelres).

Specimens from A—C are from Rushdil Khan reservoir {Baluchistan), and
specimens D—F from a small pool, some miles south of Masratabad, Seistan.

A B Cc D E F

Length o 40 Ll - IS o S T S8 el o
Maximum breadth e A i S 68 54
Length of aperture o AEES X0 Sxey o Lol LBt it
Breadth of aperture e BT 64 76 500 B
Length of spire (dorsal) .. 3 e (O P IR R 5 s
Breadthof baseof spire .. 38 34 35 ™1 z7 28

Type-serics. M 11534/2, Zoological Survey of India (Ind.
Mus.).

Limnaea truncatula, Gray.

1850 Limgam truncatula, Hutton, Fourn, As. Soc. Bengal (2} XKVI1IIL,
p. O350,

We have seen no specimens from Baluchistan or Seistan, but
have examined a large series from different parts of the Western

‘ﬂ-—i"l

-:-“-“".h"'
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Himalayas. These specimens provide evidence of much local plas-
ticity, some agreeing with European shells, others having the form
of the var. longula figured by von Martens in the report (in Rus-
sian) on the molluscs in Fedtschenko's Reiss in Turkestan (vol. 1,
pl.ii, fig. 26, 1874). Specimens from some Himalayan localities are
much larger than thoese from others,

Hutton states that L, fruncatula is common in the marshlands
bordering the Helmand at Girishk and also in similar situations at
the Kogrick Pass and at Quetta, The fact that it was not found
at Quetta in winter is, therefore, interesting, The species seems
more susceptible to drought and uufavourable conditions than most
of the genus' and probably conceals itself in cold weather, Had it
occurred at all commonly in Seistan, however, dead shells would
probably have been recovered from the recent deposits examined
at the edge of the Hamun and elsewhere. The presence of a liver-
fluke of the genus Fasciola iu the country does not necessarily
imply that this mollusc is the intermediate host of the liver-fluke,
for L. truncatula does not ‘occur in North America and yet Fasciola
hepatica is prevalent in some districts?; moreover, as Mr. Kemp
points out in a note appended to this paper, the Seistan liver-fluke
is not identical with the European one,

Limnaea hordeum, Mousson,
(PL. wii, fig. 5.)

1374, Limuaea hordenm, Mousson, Foupn, Conchypl. XXI11, p. 42,

The shell is extremely small and rather thick, narrowly elon-
gate but blunt at the apex. Our single specimen is bleached
white and has a somewhat porcellaneous appearance. There are
four whorls but the apical one is very small and projects little.
The suture is impressed and very oblique, so that the spire is much
shorter in the ventral than in the dorsal view. The third whorl is
more than 3 times as long as the second and the body-whorl consider-
ably longer than the spire. The mouth is small and rather narrow,
almost straight and practically oval, being little contracted and
not at all pointed posteriorly. The lip is somewhat expanded and
has a thickened appearance due to a blunt ridge running round it a
short distance inside the margin. The columella is slightly folded,
its callus narrowly expanded over the rimate umbilicus. The
callus is joined posteriorly to the outer lip. The surface of the
shell is marked with faint longitudinal striae, which are regular
and set close together.

We have compared our single specimen with two of Mousson’s
species from the edge of the river Euphrates and can find no
difference. The species was originally described from that river.
Qur Mesopotamian specimens are from Nasariveh. We obtained
a single dead shell in a driit at the edge of a small pool in the

b Walton, Parasitology X, p. 243 (1017)
2 Ward, Fresh Water Biol. N. dAmerica, p. 389 (1918).
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desert some two miles south of Nasratabad in Seistan. The pool
in flood-time is connected with a brauch of the Helmand river.
The following are the measurements (in millimetres) of our Persian
specimen : —
Length s s o
Maximum breadth v !
Length of aperture
Breadth of aperture

= B RLN
S |

Family PLANORBIDAE,

The three species belonging to this family and known from
Baluchistan and Seistan are all small and all occur commonly
throughout Northern India and the adjacent countries, It is with
some reluctance that we feel obliged to recognize the two groups
represented by the three species as distinet genera, but they differ
so much not only in shell but also in anatomy that no other course
seems possible to us. We assign, thérefore, two of the species
(Planorbis enphraticus, Mousson and P. convexiuscrlus, Hutton) to
the genus Gyraulus, Agassiz, and one (Planorbis calathus, Benson)
to the still more distinct genus Segmentina, Fleming.

Genus Gyraulus, Agassiz.

1837. Grrawius, Agassiz, Nouv. Mem. Soc. Helv. | (fide Preston, Faun.
Brit. Ind. Freshw. Mall., p. 118, 1915).

In this genus the shell is small, thin, flat, pale, translucent
or transparent, without strong transverse ribs, with or without
spiral epidermal cilia, with or without peripheral keel, with few
whorls, with a simple lip, without teeth or partitions on the
internal surface, with a dextral spiral. The radula has the central
tooth bicuspid and the laterals bi- or tricuspid, the marginals with
several sharp cusps. The edge of the mantle is not thickened.
The vas deferens is continued distally into a narrow penis, which
projects straight into an elongate bulbous chamber or penis-sheath
and is armed at its termination with a well-developed horny stylet.

Type-species. Planorbis albus, Miiller (Palaearctic).

There has been much confusion about the two species of this
genus that occur in Baluchistan and Seistan, chiefly because
conchologists have rarely seen specimens from the original locali-
ties. The correct names for these species are in our opinion
G. convexiusculus (Hutton), of which G. saigonensis, Crosse and
Fischer, is a synonym, and G. enphraticus, Mousson,. to which
Hutton and later Benson applied the preoccupied name Planorbis
comPressus.

Gyraulus convexiusculus (Hutton).

1850, Planorbis convexinsculus, Huwon, Fourn. As. Soe. Bengal (2),
KV1IL, p.637.

1864, Planorbis saigonensis, Crosse and Fischer, Fourn. de Conchyl., X11,
p. 362, pl. xiii, fig. 7.
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1876. Planorbis convesiusenlus, Manley and Theobald, Canch. Trd.,
45, pleoxoix, figs, B-10.

1886, Planerbis  convesinsealus,  Clessing e Fam. Limtnaciden in
Martini and Chemnitz's Coneh. Cab. (ed. Kister), p. 127, pl. xvii,

he. 0.

1897, Planerbis compressus, v. Martens, Siss-r. Brackw. Moll. in
Weber's, Zool, Ergebn. Niederl, OQsti-Ind. IV, p. 13, pl. i, figs.
b7-22, pl. xif, figs. 7, 10,

1909.  Planorbis saigonensis, Germaing Ree, Dnd, Mus., 11, p, 117.

1018, Planorbes saygonensis (1), Annandale. Kee. fnd. Mus., X1V, p. 112,
ple xi, figr. 12
191G, Planordis, convexinsenlns, id., Kee. faid. Mies., XV, P 166,

e,

Fig. 7.—Shells of Gyrawlus from pool in Residency garden, Quetta,
Baluchistan.

A, Gyraulus euplraticus, Mousson, B. G.converinsculns, Hutton.

This shell is apparently very like that of G. albus, the type-
species of the genus, but the whorls are deeper. It rarely exceeds
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5 mm. in maximum diameter. The figure of the mouth in Concho-
fogia I'ndica is not very good, the upper margin being represented
as too much elevated. Some variation, however, exists in this
Tespect,

It is undoubtedly to G. convertuscnlus and not to Hutton's
P, compressus that Crosse and Fischer's P. saigonensis belongs.
Specimens from Tibet identified by Germain (who had probably
had access to the collections described by the latter authors) as
P, saigonensis agree closely with shells from Quetta, one of the
type-localities of Hutton's species,

The radula has approximately the dental formula 11.9.1.9.11.
The two cusps of the central tooth are well developed and sharply
pointed. The inner laterals have two stout, sharply pointed cusps,
the outer laterals or transitional teeth three. The marginals have
from four to six similar but more slender cusps. Von Martens'
figure of the teeth is on too small a scale to show their structure
clearly.

The genitalia (fig. 5 E, p, 40) belong to Simroth’s ' Typus ITT and
closely resemble his figure of those of Planorbis vorlex in general
structure. All the ducts are, however, much shorter, the penis-
sheath is larger and more elongate and the spermatheca smaller
and also more elongate.

Planorbis convexiusculus is common with the succeeding
species among weeds in water-channels and in pools in the reed-
beds in Seistan, also in ponds near Quetta, where it occasionally
occurs in large numbers on the muddy bottom of open water-
channels. It is almost invariably found with P.saigonensis. Its
geographical range extends from Lower Mesopotamia through
Eastern Persia, Afghanistan and Northern India to Upper Burma,
French Indo-China, China, Japan, and the Malay Archipelago.

Like many aquatic Pulmonates this species rises to the
surface of the water in the evening and crawls shell-downwards
on the surface film. It is, however, apparently unable to swim
actively in this position as G, euphraficus does (post., p. 56).

Gyraulus euphraticus, Mousson.

1834. Planerbis compressus, Hutton (nee Michaud), Fourn, As. Soe.
Bengal (2) 111, p. 03.

1850. Planorbis compressus. ad., ihid,, XV111, p. 117

1874. Planorbis (Gyranlus) devians var, enphratica, Mousson, Faurn, de
Concliyl. (3) X1V, p. 44

1918. Planorbis saigonensis, Annandale, Rec. Ind. Mus, XV, p. 166,

1918,  Planorbis saigonensis, id., Mem. As. Soc., Bengral V1, p. 304.

The shell of this species is so like that of G. convexiusculus,
and 1:11& two are so frequently found together, that we would have
felt inclined to regard them merely as dimorphic forms had it

I Simroth, '* Mollusca (Weichtiere) ™ 111, p. 302, fg. 163, pl. xxvi, Ags. 4, 6 in
Bronn's Tier-Reich (1912). i i ~acik: =
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not been for certain differences in the radula and for the fact that
the habits are to some extent distinet. The shell, as one of us has
pointed out (op. cit., 1918), differs from that of G. convexiuscnlus
not only, as Hutton noted, in being more compressed and more
strongly carinate, and having the lip and whorls of a slightly
different shape, but alse in being larger, more opaque and more
coarsely and irregularly sculptured. The last whorl moreover as a
rule deviates from the spiral of the upper whorls. These charac-
ters are to some extent variable, but the radula differs in having
all the teeth narrower, all the laterals tricuspid and the marginals
with smaller cusps. The genitalia have all the ducts longer than
those of L. comvexiuscuwlus and the spermatheca much larger,
Otherwise they are very similar,

OO 0005 POR
LTI TP P o g [
) gar- o8

Fig. 8.—Hadular teeth of Planorbidac,

A. Teeth of Gyraulus enplraticus, Mousson, from Quetta (% 708),

B. Teeth of . ronvexiusenius, Hutton, from the same lacality { % goo).

€. Teeth of Segmentina calathus (Benson) from swamp near Gurdaspur,
Punjab (very highly magnihed).

Germain! regards Hutton's Planorbis compressus as synony-
mous with P. saigonensis, Crosse and Fischer, but specimens from
Northern India have the sculpture coarser and more irregular, the
last whorl more oblique, the mouth larger and more oblique and
the inner whorls more concave on the lower surface than is shown
of G. saigonensis in Crosse and Fischer's? original figure, with
which specimens agree. Specimens of the carinate form from
Quetta, however, agree closely with shells of Mousson's G, devians
var. e¢uphratica recently collected by Captain C. L. Boulenger in
Mesopotamia. The species would, therefore, appear to be essen-
tially a Palaearctic one, but there has been much confusion as to

{ Bee. Ind. Mus, 111, p. 117,
t Crosse and Fischer, ;a:tru. de Conchyliologie, X1, p. 362, pl. iii, fig. 7.
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its real distribution. It certainly extends from Mesopotamia to
the Kiangsu Province of China.

The habits differ from those of G. convexiuscnulus in that the
animal swims actively on the surface in the evening. This we
recently observed at Chakradharpur in Chota Nagpur, and we
have been able to confirm the observation in Caleutta, While
floating shell-downwards like other species of the family with
its foot applied to the surface film, it moves forward rapidly in a
jerky manner by repeated strokes of its shell in the water. The
sole of the foot adheres to the surface-film and the shell is raised
almost to a horizontal position with its major axis parallel to
but well below the film. It is then rapidly depressed, so that
momentarily the axis forms almost a right angle with the surface,
After this downward stroke it is rapidly raised again to a hori-
zontal position, and the animal is propelled forwards a hittle ob-
liquely. The manoeuvre is frequently repeated, each time with
a jerk, leverage being provided by the friction between the sole of
the foot and the surface-film, Doubtless the flattened, carinate
form of the shell is of advantage in its use as an oar, and pro-
bably all species with this character behave in the same way.
The bacterial “ velum", noted in the Burmese species G. velifer,'
is commonly present in G. eupliralicus also.

Genus Segmentina, Fleming.
1825, .\'g'g_;.lprﬂr:'.l_-.-r. E‘-||_'I1'|i!|'|_|_f. Hist. Brif, Anim., p- 27

This genus consists like Gyrauins of small or minute, thin-
shelled species, but the whorls are as a rule of a different form,
convex above and flattened below and the shell is characterized
by the production at intervals on the inner surface of the main
whorl of curious opaque, white, transverse teeth or ridges of an
enamel-like substance Correlated doubtless with the presence
of these is the fact that the edge of the mantle is thickened. The
radula differs from that of Gyranlus in having the teeth narrower
and with smaller cusps and all the lateral multicuspid. The geni-
talia are also of a different type in that the penis, though pro-
duced into the penis-sheath, is directed into it from one side and
is not provided with a horny stylet.

Type-species.  Planorbis nitidus, Miiller (Palaearctic).

Segmentina calathus (Benson).

1850,  Plarnerbis calathus, Benson, Ann. Mag, Nat. Hist, (2] Vg B

1876, FPlanorbis calathus, Hanley and Theobald, op. eit., pl. xxix, figs.
4-6.

1918, Planorhis calathus, Annandale, Rec. fud. Mus. X1V, p- 113.

The shell is very much like that of the type-species of the
genus (Planorbis nitidus, Miiller), to which it apparently bears

I Annandale, Ree, fad. Mus , XIV, p. 112, pl. =i, figs. 7=11.
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much the same relation as Gyrawlus comvexinsculus does to G.
albus. The radula has approximately the formula 13.10.I.10.13.
The teeth are rather small. The terminal part of the central
tooth is distinctly bilobed. The inner laterals have six small,
sharp cusps, the other teeth of the same series five. The inner
marginals have six cusps very similar to those of the inner later-
als, while the outer marginals have seven cusps, the central cusp
being considerably larger than the others.

Our material is not well preserved for anatomical investiga-
tions, but in a specimen from the Punjab the terminal part of
the male duct belongs to Simroth's Typus II. The blind sac-like
appendages shown in his diagram (ep. cit., p. 50z, fig. 165) are,
however, very poorly developed.

The species is common in swamps in Northern India, but
somewhat local in its distribution. 1t is recorded from several
places in the Himalayas, Bengal, Assam, Burma, Ceylon and
Siam. Oneof us recently found it to be comumon in a swamp near
Peshawar on the North-West Frontier of India and also obtained
a specimen in a similar situation at Gurdaspur in the Punjab.
Two dead and whitened shells were found at the edge of a pool in
the desert near Nasratabad, Seistan. The shells are very small,
but otherwise fairly typical.

Crass LAMELLIBRANCHIA (==PELECYPODA).

This class is represented in our collections [from Seistan and
Baluchistan by large series of specimens of two species, Corbicula
fleminalis (Miiller) and Lamellidens marginalés (Tamarck). Hutton
(Journ. As. Soc. Bengal, XVIII, p. 659: 1850) has described under
the name Pisidium paludusum a third species from Chaman, now
on the Afghan frontier of Northern Afghanistan, but we have seen
no shells of this form. It may be a young Corbicula.

Corbicula fluminalis, which also occurs in ponds and streams
at Quetta, and the Unmio are both so abundant in Seistan, both
recent and subfossil, that their shells are a feature of the country.
They are found lying on the surface, wherever the land is occa-
sionally flooded, in thousands and the banks of ancient streams
and lakes are full of the shells of Corbicula. This is the case at
many places now completely desert. Though the shells are fre-
quently bleached and sometimes wind-worn and sand-eroded, they
are usually in a remarkably perfect condition.

Family CYRENIDAE.
Genus Corbicula, Megerb.

This genus provides many difficult problems in taxonomy,
increased by the fact that there is no recent, well-illustrated
monograph. Undoubtedly many of the socalled species now
generally accepted will have to retire into the synonymy of others,
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Corbicula fluminalis (Miiller).
(PL, viii, figs. 1-6.)

1774, Tellina fuminalis, Miller, Verm. terr. of e, Hist. 11, P 203,
1818, Cyrena cor, Lamarck, duim. sans. Vert. ¥V, p. 552

1854, Cyrena crassufa, Mousson, Bellardi's Cat., p. 54

186y, Corbicula cor. Prime, Aun. Lye. Nat. Hist. N, York, V1L p 7,

i, S,

1866, Copbicnla erassula, id., ibud, p. 2106, figs. 44, 45.

1883, Corbicula fuminalis4C, erassula, Locard, Arch. Wus. Hist, Nal.
Lyon LL1, pp. 222, 256, 258, pl. sxii; igs. 17, 18, 25, 26

1913 Cordienda freminalis, with var, cor, Germain, Bulf, Mus. Hist. Nat.

(Paris), p. 472.

The species is a very variable and plastic one and has a very
wide geographical range in Africa and Asia. It was originally
described from the Euphrates. We have examined a large series
of fresh and subfossil shells from Seistan, the Afghan desert and
Northern Baluchistan., ‘Those from the Afghan desert were col-
lected by the Seistan Boundary Commission of 1go2-1g03. Several
small shells were also obtained in a spring of distinetly brackish
water at Saindak in the west of the Baluchistan desert. In most
of the series comprised in this collection, including those of fresh
shells from the Hamun-i-Helmand, the specimens can be separated
easily enough into two groups, one agreeing well enough with the
majority of shells from the Euphrates, the other with the breadth
proportionatelvy narrower and the umbonal region more prominent,
The former form is undoubtedly the true Tellina fauminalis of
Miller, while the latter agrees closely with Prime's figures of
Corbicula cor (Lamarck). In one large series from the desert on
the banks of the Helmand in Afehan territory some of the shells
are still narrower and come very near the same author’s figures

‘of Corbicula crassula, Mousson ; while in several series shells inter-
mediate between C. fuminalis and C. cor, C. cor and C. crassula
are readily selected. C. cor and C, crassula may, therefore, be
recognized at most as varieties, if this be convenient, but not as
distinct species.

All the shells we have examined from Mesopotamia, Seistan
or Persia are small, and the species in Asia Minor (in which also,
however , it is (fide Locard) plastic in size) apparently attains larger
dimensions in favourable circumstances. The largest fresh speci-
mens we obtained in Seistan is a single valve 27'5 mm. broad
by 24’5 mm. high. It exhibits an interesting abnormality in the
hinge, in which only one, the central, cardinal tooth is developed.
The colour of the periostracum varies from bright green to black:
that of the inner surface is violet. Mesopotamian shells are often
decorated with broad, whitish, transverse bars externally.

The species commonly hides itself in mud or sand in winter,
We found very few living examples in Seistan, in spite of the
abundance of fresh shells everywhere. Several living individuals
were, however, dug from mud at the bottom of small pools in the
Randa stream near Jellalabad, about 12 miles north of Nasratabad,
in November,

e J
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Family UNIONIDAE.
Genus Lamellidens, Simpson,

o, Lamellidens, Simpson, Proc, Naf, Wes { Washingreon), X X1, p 854,
1911, Lamellidens, Ormann, Nawtiluz, XAV, p, 106
1918, Lamellidens, Prashad, fee. fod. Wos, XY, poogs.
1910, Lamellidens, i, fhrd; XV, po 2o3, b, .
The occurrence of this genus in Seistan proves the existence
of a distinct Indian element in the [auna.

Lamellidens marginalis, Lamarck.
Subsp. rhadinaeus, nov.
(Pl iii, figs. g, To; pl. viii, figs. 7-11.)

shells from Seistan only differ from those of the forma tvpica
from Bengal in a few particulars, but the differences are constant
in a large series. In shape the shell is somewhat variable, but is
close to that of the var. corrianns, Lea, heing more transverse and
having the upper margin straighter thau that of the formna fypica.
In this respect it is intermediate between the two varieties, Itis
slightly more tumid than either and in old shells one or other of
the valves is as a rule bent outwards slightly at the point at which
the foot emerges, causing the shell to gape at this point. The
sculpture of the yvoung shells is finer and sharper than in the com-
mon Indian varieties. The teeth of the hinge are more prominent
than in either form, the pseudocardinals stouter and the laterals
more bent. In their stoutness the teeth approach those of the spe-
cies or variety L. jenkinsonianus (Beuson) of Bengal and Assam.

The older part of the shell is pale cream-colour or silver-grey
externally. This uvsually deepens, as the shell grows, to chestnut,
and sometimes even to black. Some shells, however, are pale
greenish ; there is usually at least one pale yellowish zone on the
darker region, and the margin is sometimes pale. The nacre is
bluish white and has a china-like lustre with very little iridescence,

Two phases can be distinguished, the difference being visible
even in very voung shells.

Phase A.—The shell is of considerable size and thickness,
with the growth-lines strongly developed, the epidermis of the
lower part dark and the hinge-teeth unusually stout and prominent,
approaching those of some species of Unio in development,

Phase B.—The shell is smaller, thinner, less inflated and paler
in colour and the hinge-teeth are less stout and not so prominent.

The voung shell seems to be slightly more elongate in phase B
than in phase A and is distinctly smoother in the former. It does
not differ in essential characters from that of the typical form of
the species, but has the sculpture less well developed ; it is rather
shorter in proportion than that of the var, corrianus. Its sculp-
ture is very well preserved even in old shells, the glochidial shell
often remaining as a minute tubercle. When about 25 mm. long

the shell has a fairly prominent dorsal ** wing " and is thin, almost

translucent and of a greyish colour.
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Measurements of Shells (in millimetres).

Specimens A—{ belong to phase A specimens D—=F 1o phase B,

A B C 1 E, I
Lengzth 978 9o 9oz 713 436 516
Height 555 499 478 384 391 283
Thickness 34 334 33’3 25 it L L

Fio., g—=Shells Lamellidens marginalis ylradinaens, subsp, nov. (natural size),

A. Daorsal view of type-specimen from a backwater of an effluent of the
Helmand near Nasratabad, Seistan.
B. Hinges and scars of the same specimen.

Seistan and broken shells from the Afghan desert evidently belong
to the same form. It appears to be quite distinct from the var,
candaharica, with specimens of which we have compared our series.
The range of the species, which is a very plastic one, is more



1014.] N. Anwaxpare & B. Prasuman: Mollusca, b1

extensive thau Simpson (ep. cit., p. 853) stated, extending from the
mountains of Afehanistan to Cevlon and from Seistan to Burma,
possibly even to Java and South China,

Dead shells were found in very large numbers at the {ollowing
places in Seistan :—at the edge of the Hamun near Lab-i-Baring,
in pools in the desert near Nasratabad, in the bed of Randa
stream mnear Jellalabad about twelve miles to the north and in a
large backwater of an effluent of the Helmand some miles to the
south-cast of the capital. They were also observed on the surface
and buried in the stiff elav of open plains near Jellalabad which
are periodically flooded. Specimens from still water, including the
Hamun, helong to phase B those from water directly connected
with larger streams to phase A,

All these shells were in a remarkably good state of preserva-
tion, and their surface was not at all eroded. In many instances
the valves adhered tightly together and the molluses had every
appearance of being alive. Indeed, many of them were brought
us as containing the animal by herdsmen at Lab-i-Baring, and
the people were evidently surprised when we opened them and
found only mud inside. Itis probable that the animal burrows
deep into the mud at the approach of winter and in this connec-
tion the gape in the lower margin of the shell of many old indivi-
duals is of considerable interest, indicating that the foot is particu-
larly large and powerful.

; The shells give an indication of the age which the form habi-
tually reaches, but this indication is open to two interpretations.
On all the larger shells examined three very distinet regions can be
distinguished. Round the umbo there is a region about 25 mm.
wide by I3 mm, high in a large shell. The sculpture of this region,
though clear-cut, is almost microscopic. It includes the nodulose
and sloping ridges characteristic of the species, and also numerous
fabout I6) concentric longitudinal striae, each of which is com-
pound. This region has a smooth appearance as a whole and is
always of a pale colour. The next region is a broad band about
60 mm. broad by 24 mm. high in a large shell. Its general appear-
ance is similar to the first region, but the epidermis becomes darker
towards the lower margin, and it bears about the same number of
compound striae, The third or outer region is about 30 mm. deep
and occupies the full width of the shell. It has a much rougher
appearance than the other two and bears four to six bands or
groups of compound striae separated by smooth grooves, We are
able to state definitely that the first region represents the growth
of more than a yvear From the situations in which fresh shells are
found in winter, where we may confidently believe they oceur living
in the flood-season, it iz clear that the animal commonly undergoes
a fairly prolonged period of hibernation, and in all probability it
breeds when the floods are at their height in April or May. We
found several shells in November that correspond precisely with
the first region in the adult shells, and one of them still contained
remains of the soft parts. Allowing for the period of free larval
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and parasitic life, it is improbable that the shell would grow
25 mm, in one season, and we take it that these young shells repre-
sent the growth of something more than a year, probably about
cighteen months. The second region probably represents that of
one yvear more, but does the third region correspond to the growth
of one vear or of six? Probably of one, to judge from the striae
on a large series of shells. 1If this be so, Lamellidens marginalis
rhadinaeus probably lives as a rule for a little over three vears and
then dies directly or indirectly of old age. The great majority of
the shells collected must, if our surmises are correct, have bean of
this age, and the ammals through weakness or for some other
reason, have failed to burrow down to the subsoil water through
the very stiff clay on the bottom of the basins in which they lived,
when the water began to dry up with the retreat of the floods,

NOTE ON THE LIVER-FLUEE QOF SHEEP IN SEISTAN.
By StavLEv Kemp, B.A.

When in Seistan we were informed that both sheep and cattle
are frequently infected by a liver-fluke which causes a heavy
mortality at certain places in the early summer of each year. On
enquiry we learnt that the Seistanis associated this parasite with
the fact that when the annual floods recede the flocks are grazed on
the peculiar vegetation that springs up on recently inundated land,

I was able (in December) to examine the livers of three sheep,
the bile-ducts of two of which contained flukes of the genus
Fasciola, s.s. In one of the livers the worms were unfortunately
dead and in a putrefying condition. The other contained cleven
specimens, all of which were alive,

Unfortunately the literature on this genus is poorly repre-
sented in our Caleutta libraries and several important American
memoirs on the subject are lacking. Notwithstanding this fact,
however, there appears to be little doubt as to the specific identity
of the Seistan form, for most of our specimens agree in every parti-
cular except size with the excellent figures of Cobbold's Fasciola
giganiea, reproduced from Looss by Stevens in  The Animal Para-
sifes of Man (London, 1916),

The chief characters by which this species is distinguished from
Fasciola hepatica are the following :—

(i) The form is generally much more elongate and band-
like instead of leaf-shaped, the tapering of the pos-
terior extremity being confined to a very small area.

(ii) The cephalic cone is considerably shorter in proportion
to the length of the whole organism,

(i1i) The posterior sucker is larger and more prominent and
is situated on a line with the junction of the cephalic
cone and body, instead of well behind the cone.
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{iv) The main lateral diverticula of the gut are considerably
MOre NUmerous,

(v) The posterior testis does not extend to the posterior
third of the body.

{vi} The eggs are larger.

In all these characters except the first our Persian specimens
are constant. In eight of the specimens the length varies from 38
to 43 mm, and the breadth from ¢ to 11 mn., the proportion of
length to breadth being from 3'5 to 4'4. Two specimens are
damaged. The remaining individual is abnormal in form; its
length is 28 mm,, its breadth 12 mm. and it is leaf-shaped in outline.
In structural characters, however, it is identical with other indivi-
duals from the same sheep.

The eggs are approximately 156 to 173 p in length and 86 to
05 u in breadth.

The small size of the specimens may possibly be doe to the
fact that they were examined before they had attained their full
dimensions, though they were sexually matare, We were, indeed,
informed by the sergeant in charge of the slaughtering of sheep for
the troops at Nasratabad that he had noticed very much larger
individuals later in the vear,

In my examination of freshwater snails in Seistan I found no
cercariae that could be associated with Fasciola, probably because
the incidence of the parasite in the molluscan host is seasonal.
Judging, however, from the abundance of shells in the soil of
inundated land at the edge of the Hamun, the intermediate host is
probably Limnaea gedrosiana, Annandale and Prashad. As this
molluse is also common in the hill-country of Baluchistan it would
be interesting to know whether the fluke occurs there also.

So far as we are aware F. giganfea has not hitherto been
recorded from Asia. TLooss cites F. angusta (Railliet) and F. ae-
gypliaca, Looss, as synonyms! and states that the species is widely
distributed in Northern Africa, including Egypt. It is said to
have occurred accidentally in man in South America.

| Looss, Zooli Fahrb., Syst,, XV, p. 783 (1g02).



EXPLANATION OF PLATE III
FRESHWATER MOLLUSCA OF BALUCHISTAN AND SEISTAN,
The natural size of the shells is indicated by vertical or trans-
verse lines.

Amnicola (Alocinma) sistanica, subgen, et sp. nov.

F1cs. 1—4.—Shells from Seistan, illustrating wvariations in
forim.
Fic. 5.—0perculum as seen from within (X about 10).
Melanoides pyramis var, flavida (Nevill),

F1G. 6.— Animal removed from shell { % 2).

Melanoides scabra var. elegans (Hutton),

Fic. 7.—Shell from Sunderbans, Bengal.

Melanopsis deserticola, sp. nov.

Fi6. 8. —Type-specimen from Kaindak, Persian Baluchistan.

Lamellidens marginalis, subsp. rhadinaeus, subsp. nov.

Fi1c. 9.—Young shell of phase B from a pool in the desert
near Nasratabad, Seistan.

10.—Young shell of phase A from the Hamun-i-Helmand
near Lab-i-Baring, Seistan,

12

amellidens marginalis var. corrianus eal.
L 1lid | L

Fic. r11.—Young shell from a pond on the Caleutta Maidan,
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EXPLANATION OF PLATE IV. !
{
MELANOIDES TUBERCULATA (MULLER), M. pyramis (HUTTOX) b
©AnD M. rieriNa (HuTTORN). i
. ‘% The natural length of shells is indicated by vertical lines.
‘ 3 Melanoides tuberculata (Miller).
e F1c. 1.—Shell from the Hosansagar tank, Secunderabad,
Deccan,
Melanoides tiﬁrina (Hutton).
F16. 2.—Shell from Quetta, Baluchistan.
Melanoides pyramis (Hutton). :
F16. 3.—Dead shell from Quetta, Baluchistan. e |
_ Melanoides pyramis var. leopardina, var. nov.
b .

F16. 4—Shell from Poona, Bombay Presidency.

Melanoides pyramis var. luteomarginata [_I\Tr_-vi]]},
Fic. 5.—Shell from type-series; Persian Baluchistan.

# | Melanoides pyramis var. flavida (Nevil).
& "‘1

~ F1c. 6.—Shell from a spring at Hurmuk on the~Pem-Afghan—
. ‘Baluch frontier.
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- Limnaea bactriana, Hutton.
—Shells from a water-channel, Nasratabad, Seistan.

Limnaea persica, Issel.

. 4112115 Iuarm near Kerman, Eastern Persia.
Zanginawar Lakes in the Halu—
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EXPLANATION OF PLATE VI

Limnaea gedrosiana var. rectilabrum, var. nov.

= Fics. 1-3.—Shells from the Kushdil Khan reservoir, Pishin
District, Northern Baluchistan.
4, 6.—Shells from a pool in the desert near Nasratabad,
Seistan.
F1c. 5.—Young shell from the edge of a backwater of a large
water-channel in the same district.
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Plate VI,

LIMNAEIDAE OF SEISTAN AND BALUCHISTAN.

A, Chowdhary del,



EXPLANATION OF PLATE VII.
LIMNAEAE OF BALUCHISTAN AND SEISTAN.

Limnaea iranica, sp. nov.
Fi6. 1.—Type-specimen from Persian Baluchistan

Limnaea gedrosiana, sp. nov.

Fm 2,—Shell (type-series) from a pond in the Residency
garden, Quetta, Baluchistan.

Ftas. 3, 4.—Shells irom the reed-beds of the Hamun-i-Helmand
near Lab-i-Baring.

Limnaea hordeum, Mousson.

ZEIG 54ha11{? subfossil) from the desert near Nasratabad,
Seistan.

Limnaea bactriana, Hutton.
.—Young shell from the desert near Nasratabad.
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EXPLANATION OF PLATE VIII. -
LAMELLIERANCH MOLLUSCS OF SEISTAN AND THE AFGHAN

DESERT.

Corbicula fluminalis ( Miiller),

Wi F1cs, 1-6.—A series of shells from the edge of the Helma.;_z_q
, in the Afghan desert, illustrating variation in
form and size.

Lamellidens marginalis, subsp. rhadinaeus, subsp. nov.

FI1G. 7.—Type-specimen (phase A) from the desert near N‘ﬁm

ratabad, Seistan. AT
Fn:s 8-11.—A series of shells of different ages from the
Hamun-i-Helmand near Lab-i-Baring.

All the shells are shown of the -namm'i size.
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NOTES ON FISH OF THE GENUS DISCOG-
NATHUS FROM INDIA AND PERSIA.

By N. Axyaxpair, D.Sc., ¥.4.5.8., Director, Zoological Survey
of India.

{With Plates IX—-XI.)

Although it is only a few months since I published notes on
the Indian species of this genus,’ a large amount of additional
material is already available and I have been able to examine
living specimens in districts so far apart as Seistan in Fastern
Persia and the Nilgiri Hills in Southern India. The latter district
is particularly important as it is the type locality for several of S
the forms described by Jerdon and Day. It is not yet possible to ‘-g
clear up all the difficulties concerning the Indian species and much _
more material is still necessary before the Assamese and Burmese
forms can be adequately discussed, but I hope that these notes
may lead to further investigation of the genus, which is a particu-
larly interesting one from a biologieal point of view. ) "

In my former notes T neglected to mention the species des- b
cribed by Tate Regan from the North Western Frontier of Tndia 2
under the name Discognathus wanae, and T gave no reference to i
the Persian form deseribed by Berg as Garra persica.’ The latter ;
is probably a local race of D, lamita, but the former seems to be a *
very distinct species.

Two species from South India have been brought to
notice too late to be discussed in this paper. They will be
cribed shortly by Mr. €. R. Narayan Rao under the names
platveephalus and D. bicornutus. These species must be attribu
to Mr. Narayan Rao, but T have noted some of their mo '
characters in the key to the species printed here. These
ters he has demonstrated to me,

m}' : : !— : ..-

es-

as well as in Asia and both extend into the Pa
latter continent, but the most highly diff

mainly in India and Malaysia, in which co
simpler type of disk are practically abse

the disk is best developed, a secon
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certain species in the naked chest and the specialization of the
museles of the thorax. In the following key 1 have made use of
the first of these characters in my primary division and of the
second in the first secondary division, It is possible that the two
primary groups will have to be regarded ultimately as distinet
genera,

Kev to the Indian and Persian spreies of Discognathus.

1. Mental disk small, less than half as broad as head, 1\'-'Ilt_lii'lll_ﬂ

specialized posterior border ;. margins of opercula mectimg m
the middle Tine well behind the disk. 3

A, Disk very imperfectly differentiated, without Iree posterion

border ; barbels 3; chest covercd with scales . adiseus.
B. Disk with posterior border free bue lateral borders not so ;

barbels 4 ; chest covered with scales B, seanage.
€. Disk with both lnteral and posterior margins free; 2 bar

bels : the whole of the venteal surface naked b. phryne.

11, Disk large, more than hall as bread as head, with & free lat-
eral and posterior granular border, entirely or almaost separat-
ing the opercular margins,
A, Chest covered with scales, not mich flanened ;3 its muscles
not highly dificrentiated.
1. Nobarbels. 1.1 44 D, imberhis.
2. 4 barbels, L. 30-41.
a. Pupil of eye in middle or anterior hall of head @ eye
usually visible from below ; snout tubercalate in male
but not forming a very distincl process.
1. Opercular borders approaching one another at an
obtuse angle on the ventral surface, widely separated
bv mental disk . lamfa.
il. Opercular borders approaching one another closely
at an acute angle behind the mental disk ; disk sub-
circular - E; oo B gotyla,
b Pupil of eye distinctly in posterior hall of head; eye
(except in [, gravelyr) invisible from below.
i. Snout moderately rounded. more or less produced and
tuberculate, at any rate in adult male, immediately
in front of or outside nostrils,
a. Snout forming a single free conical process in front
of nostrils in all individuals ; opercular borders ap
prosching one ancther at an acute angle on the ven-
tral surface: length of head nearly 5 times in total

length B, stenorlyn-
g. Bnout produced into a pair of conical processes, chus.

one ontstde each pair of nostrils ; o B, bicorni-
. Snout produced in male only; its process single, fues,

usually shorter than in «; opercular marging nearly
transverse and widely separated on ventral surface
length of head at least 5% times in total length I jerdoni,
if. Spout bluntly pointed, never produced in front of or
outside nostnl ; slightly retroverted at tip.
a. Dorsal prefile from up of snow te behind dorsal hn
forming an even rather high curve: depth of body
5 times in total length : o
8. Dorsal profile nearly straight; that of head simu-
ous ; depth of body (in adult) nearly 7 times in

D, pravelyr.

total length = D elegans,
v. Top of head obliquely Aattened : profile of head and
anterior part of body a slanting straight line D. platyce-
plalis,

B. Chest naked, Rattened, with specialized muscles.
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1. Pectoral fins hard!y longer than head, ot neardy reaching

ventrals . naswutus.
2 Pectorals distinedly longer than head, nearly reaching ven-
trals 0. macrochiv,

Sgerion I.—Group of Discognathus variabilis.
el f?a'.i.'.r_;‘-.r.rf.f.'u-. {x.2.], Blecker, Ael, Fehth. 111, Peiags

[n this group the adhesive apparatus on the ventral surface
of the head is comparatively little differentiated, the snout projects
little bevond it, and the general facies of the fish is less peculiar, the
ventral surface being less flattened and the caudal peduncle more dis-
tinet. As Boulenger has pointed out in discussing an African
species (D, guadrimaculatus ') helonging to the group, it has a close
resemblance to the eastern Asiatic genus Crossochilus, a genus
which, according to most recent authors, is not found west or
north of the Malay Peninsula; but there is a distinct difference in
the structure of the mouth and iu particular of the lower lip? In
this section of Discognathus, as also in the other species, the jaws
are much less sharp than in Crossochilys and are never horny or
bony, but always cartilaginous and covered with a thin epithelium.
The upper lip is joined to the lower lip directly by a frenulum, but
the lower lip itsell is westigial, disappearing entirely in most
species in the middle of the jaw, though in some, as in D, phryue,
it is represented by a delicate fold of integument that may be ex-
tended over the whole jaw. The transverse band of tissue whieh
stretches in many species across the anterior margin of the mental
disk just behind the lower jaw appears to be quite distinet, as is
shown by the condition in D. plryne, from the lower lip. Itis
this band of tissue, however, which is labelled LI in my fizure on
pe I14, Ree. Ind. Mus., Vol. XVI. The snout does not appear to
be produced or tuberculate in any of these species.

It is possible that Discognathus is derived from Crossochilus
and that the species of the first section are closely related gene-
tically to that genus, The geographical difficulty is not so great
as might appear at first sight, for the species Cirvlina latia is
closely related to Crossochilus, in which indeed it is placed by
Giinther® and Vinciguerra,' and the range of Cirvhina latia ex-
tends from Upper Burma to Baluchistan.

The eponymous species of this group is found in Palestine and
Mesopotamia, ‘The three discusserd here occur in the extreme east
of Persia or on the North West Frontier of India, while D, guadri-
macttlatus is recorded from various lakes and rivers in the upper
watershed of the Nile and D, vineieuzrraz (which, so far as I can
judge from Boulenger's figure,' also belongs to the group) from
the White Nile and the Upper Nile.

I Boulenger, The Fishes of the Mile, p. 180 (1907 ).

I For an escellent figure of the mouth of Crassochilus, see Webker and
Beautor, Fflflr’fé}f the Fudo-Australion Aveliipelago 111, p. 232, hig. ob (1916},

& (aunther, Cud. Fish, Brit. Mus. V11, p. 71 (1868, [voi.

+ ‘lr'incigucrm. Ann, MWeus. Stor, Naf. Gepoza, (211X (XXIX), p. 260 (1889-

¥ Boulenger, Fish, Nile, p. 185, pl. xxxi, fig. 4 {1907), and Cat. Fresh-w.
Fish. Africa 1, p. 347, fig. 261 (1600).

i
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Discognathus adiscus, sp. nov.
(Pl x, fig. 2; pl. xi, fig. 1.)

L.1. 36—38. D.3/8. V.zfs.

This is a small species of slender habit. The dorsal profile
from the tip of the snout to behind the dorsal fin is strongly and
evenly arched ; that of the caudal peduncle slightly concave. The
ventral profile as far as the base of the caudal peduncle 1s convex.
The head is of moderate size, its length contained about 5 to 54
times in the actual total length, It is somewhat flattened ahove.
The snout is rounded and smooth, It is shorter than the part of
the head behind the eye. The nostril is situated nearer the tip ol
the snout than the eve. The eve is large and rather prominent;
its length contained about 31 times in the length of the head, and
a little less than twice in the interorbital breadth; it is not visible
from below. The pupil is situated near the middle of the head,
and the upper margin of the eve near the dorsal profile. The
mouth is large and almost straight. It is situated only a short
distance behind the tip of the snout. The upper lip is well
developed, covering the upper jaw, fringed at the margin and
minutely granular., There are 4 short barbels, The lower lip
properly so called is only developed at the sides and there is no
transverse band of specialized structure behind the lower jaw,
which is fully exposed. The mental disk is wvery imperfectly
developed. It consists of a granular pad truncate or subtruncate
in frrmt, free at the sides, and more or less emarcinate, but not
free, posteriorly, The margins of the opercula meet at an acute
angle on the mid-ventral line some distance behind it and the
branchial openings extend well on to the ventral surface. The
dorsal fin is nearly as high as the body. Tts last undivided ray is
cartilaginous and articulated, The pectorals, which do not nearly
reach the ventrals, are rather narrow, pointed, and distinetly
shorter than the head. The caudal is long, distinetly lobed and
with the lobes pointed. The scales are well developed but some-
what deciduous. They cover the whole of the hody. There are
5% scales between the lateral line and the dorsal, and 4 between
the former and the ventral.

The pharyngeal bones and their teeth closely resemble those
of D. phryne (v. postea), but the teeth are more slender.

The dorsal margin is pale bluish grey ; there is a more or less
distinct bluish mid-lateral streak, running from behind the head to
the base of the caudal fin, The lower part of the head and sides
and the ventral surface are vellowish-white,

Type-specimen, No. »p2 B, 2.8 1., (Ind. Mus.).

Distribution.—This fish is extremely abundant in small water-
courses and pools in the plains of Seistan. We obtained speci-
mens from the following localities :—Nasratabad, irrigation chan-
nel in Consulate garden; pool in the desert 5 miles south of
Nasratabad; pools in stream-bed 12 miles north of Nasratabad ;
channels in the reed-beds of the Hamun-i-Helmand near Lab-i-
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Baring, and channel leading out of the Hamun 12 miles east of
Lab-i-Baring ; small watercourse, Lutak, southern Seistan,

Habits,—D. adiscus s gregarious and alwavs lives in large
shoals. In the dav-time it stavs at the bottom, feeding apparent-
Iy on algae, but in the evemng 1 have seen shoals swimming on
the surface.  All the individuals we found in the Hamun, which
were not numerous, were dead or dyvine, and we found enormous
nambers in a moribund condition, in which they floated on the
surface, in pools of very foul water in a stream-bed north of
Nasratabad. We did not find the fish in any but still or slow-
running water,

I have placed this species in the genus Discognathus with
some doubt, but 1 do not know where else to placeit. T'he mouth
differs distinctly from that of both Cirrhina and Crossochilus,
though the structure of the gill-openings resembles that found in
these genera. Moreover, the mental disk, though poorly developed
and differing in shape from that of other species, is present, and
the general facies is not unlike that of D. guadrimaculatus, On
the whole I think that the species must be accepted as an ex-
tremely primitive representative of Discognathus. If this be so,
its provenance, together with that of the other primitive species D,
vartabilis, D. phrynz and D. wanae, would suggest that the genus
perhaps originated in South Western Asia. It is noteworthy that
it does not occur in Central Asia, and possibly the African species
that are apparently allied, may be degenerate rather than primitive,
Without examininigz specimens I cannot express an opinion on
this point.

Discognathus wanae, Regan.!

" Depth of body 4 in the length, lengthof head 4} to43. Snout
rounded, nearly as long as postorbital part of head; diameter of
eve 5 in length of head; interorbital region flat, its width nearly
} length of head. Width of mouth } length of head ; two barbels
on each side, shorter than diameter of eye. Upper lip with
minute papillae near the margin ; lower very narrow; behind it a
circular disc divided into a papillose anterior and a smooth pos-
terior portion, and with only the posterior edge free. Dorsal ITI 7 ;
origin equidistant from tip of snout and base of caudal; first or
second branched ray longest, nearly as long as head. Anal II s,
Pectoral extending £ of distance from its base to pelvics, which
nearly or quite reach vent. Caudal deeply emarginate. Greyish,
mottled with darker,

“ Five specimens, the largest 80 mm. in total length,”' (Tate
Regan). Mr. Regan has kindly informed me that there are about
36 scales in the lateral line and that both back and belly are
covered with scales smaller than those on the sides.

I have not seen this species, the deseription of which I quote
in full. It was described from Waziristan in the hills of the

! Tate Regan, Ann, Mag. Nat. Hist. (8) X111, p. 203, fig. A (1914).
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North West Frontier of India and comes from the same geographi-
cal district as the species (D. phryne) next to be described.

Discognathus phryne, sp. nov,
(PL. x, fig. 33 pl. xi, fig. 2.)
D. 3/7. A.z/5. L.lL36-39. L. t.5/5-6.

This species is apparently allied to D.variablis, Heckel, from
which it differs in proportions and in its naked chest and back,
Like D. variabilis it has only two barbels,

The =ize is small and the habit rather stout. The lenzth of
the head, the greatest depth of the body and the length of the
caudal fin are approximately equal and are contained from 43 to
sl times in the complete total length, The dorsal profile is sinuous
but nowhere strongly arched, rising in an almost even low curve
from the tip of the snout to the anterior margin of the dorsal fin.
The abdomen is convex. The snout is blunt and rounded and
projects slightly bevond the mouth. Secondary sexual characters
were not observed on the heads of specimens captured in winter.
The nostrils are large and situated nearer the eve than the tip of
the snout. The eve is small, its length being contained 3 to 3
times in the length of the head ; it is lateral in position, its upper
margin approaching the upper profile, and is situated near the
middle of the length of the head. The upper lip is comparatively
narrow and indistinctly fringed. ‘The mouth is large and broadly
arched. The lower lip is represented by a narrow, linear flap of
tissue; posterior to this there is a transverse, minutely tuberculate
band, obliquely truncate at either end and much narrower than the
anterior flap; it is about as long as the upper lip. Posterior to
this again lies the true mental disk, which is smooth and by no
means highly developed. It is somewhat lozenge-shaped in the
adult fish and considerably broader than long ; its posterior and lat-
eral margins are free, -In shape and proportions it is somewhat vari-
able. There is a small, blunt barbel at each angle of the mouth;
its size is variable and it is sometimes reduced to a mere tubercle,
There is no trace of anterior barbels. The dorsal fin starts con-
siderably nearer the base of the caudal than the tip of the snout
and slightly in front of the ventrals. Its undivided ravs are soft
and slender and the last, which is almost as long as the head, is
articulated in its distal third. The pectorals are a little shorter
than the head and do not nearly reach the wventrals when ad-
pressed; thev are set obliquely on the side of the body. The
caudal peduncle is not clearly marked off. The caudal fin is large,
distinctly cleft and with the two halves subequal or equal and
bluntly pointed. h

The scales are rather small. There is a relatively broad mid-
dorsal streak which is entirely bare and so also are the chest and
abdomen, The muscles of the chest, however, are not highly
specialized. The lateral scales are deciduous. In the young those
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beneath the lateral line are poorly developed. The lateral line is
conspicuous,

The pharvngeal bones are broad and very convex. They each
bear twelve teeth, but the second tooth of the outer row is very
short, though broad, and almost hidden by the others, The
formula appears to be 6.3.3/3.3.6, but the teeth are very closely
congregated and the rows difficult to distinguish. The teeth are
fairly long and slender but shorter than those of D, adiscus,
sharply pointed (except the second of the outer row) and slightly
retroverted at the tip, which is obliquely truncate.

The colouration varies with the environment, but the scales,
the upper part of the cheeks, the operculum and the dorsal surface
of the head and body are always minutely speckled with black,
and the specks are always more numerous on the back and on the
top of the head than elsewhere. In individuals from very clear
water they are so numerons as to give these regions a blackish
colour, Larger black spots are sometimes present on the upper
part of the sides, and a narrow blackish vertical bar can usually be
distinguished on the distal end of the caudal peduncle. The ven-
tral surface and the lower part of the head are white. The iris is
speckled like the scales, The fins are colourless. In the voung
there 15 a bluish mid-lateral streak runniug along the body.,

Tvpe-specimen, No =127 F., Z.S.1. (Ind. Mus ) (from Seistan).

Distribution.—This species is verv abundant in the hill
country of Baluchistan at altitudes between 5,000 and 6,000 feet.
A single specimen was taken by Mr. 5. W, Kemp and myself, with
many of D, adiscus, in an irrigation channel at Nasratabad, Seistan,

Habits —D. adiscus is gregarious and lives as a rule among
algae on the hottom of slow-running water-channels and pools. In
the outflow of the Kushdil Khan reservoir in the Pishin district
north of Quetta large numbers were observed opposite the places
where water flowed in from underground sources. The weather
was very cold at the time and this water was warmer than that
which came from the reservoir, The fish were feeding on a green
filamentous alga,

The species seems, as already stated, to be closely related to
D. varialilis, Heckel, and is doubtless the one referred to by Zug-
mayer! as intermediate between that form and D. lamta. It is
almost certainly identical with the D. variabilis mentioned in the
editorial note prefixed to Tate Regan’s account of fish from
Seistan in Journ. As. Soc. Bengal, (n.s.) 11, p. 8 (1900).

Secrion IL.—Group of Discognathus lamta.
1838, Platycara, McClelland, Fourn. As. Soc. Bengal, VI, (2}, p. 044

This group is certainly more highly developed than that of D.
variabilis. The mental disk is always relatively large and is a

I Zugmayer, Abh. Bayerisch, Ak, Wiss. Math.-phys. Klasse XXV {6,
q- 24(1913). These specimens were from the Pishin River in northern Baluchistan.
are two Pishins in Baluchistan, the one north of Cluetta and one, referred
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highly specialized structure consisting essentially 4_rf 1‘i|1'F&' parts—an
anterior transverse band of soft tissue covered with minute tuber-
cles. a central alimost cartilaginous disk with a smooth surface, and
a posterior and lateral free border of soft tuberculated integument.
It is therefore a much more efficient organ of adhesion. In all the
Indian forms with which 1 am acquainted the disk completely
separates the antero-ventral margins of the opercula, but Gray
and Hardwicke in their ** ustrations of Indian Zeology "' igure these
borders in D, gotyla as meeting behind the disk (Vol. I, pl. Ixxxviii,
fiz. 3) and this also appears to be the case in certain African forms,
In specimens 1 assign to D, gofyla the borders nearly meet. In the
Indian forms the snout, either in the adult male or in bhoth sexes,
is tuberculate and often produced between or outside the nostrils,

In the Indian species the number of rays in the dorsal fin and
of =cales in the lateral line as a rule affords little or no assistance
in specific diagnosis

The fish of this group are mostly tropical, but a local race of
D, lamta is found as far north as Palestine, while either D, jerdony
kangrae or a closely allied form inhabits mountain streams in the
Aden hinterland. In Africa species are found in the Nile valley,
in the great African lakes and in the eastern waters of Abyssinia.
In Asia the range of the group extends from Palestine to Yunnan,
Southern India and Borneo. It seems to have its headquarters in
the hill country of Southern India and Assam, but the Assamese
species or races have not been investigated since the time of
McClellaned, In streams at the base of the Nilgiris I found four
distinct species,

Discognathus lamta, Daxv ',
191g.  Discognathns lamta, Annandale, Ree. fnd, Mus. XV p.o11y.
text-fig. 1 and p. 130, pl. i, fgs 1, 1a

Dr. Chaudhurt has recently taken specimens of this species
near Seringapatam in Mysore. They differ slightly from North
Indian specimens, but 1 have not sufficient material to establish
their racial identity

Discognathus persicus (Berg,).
“ Garra persica, Berg, sp. n.}

** Discognathus lamta (non Ham, Buch.) Nikolsky, Ann. Mus,
Zool, St Petersbourg, IV, 1899, p. 411 (No. 11706,11707).
DII7 AIls, 11.35 37

11707. River Bampur in Eastern Persia. N. Zarundy 1898,
15-27. VII (6).

to by W, T, Blanford in his “ Zoolory and Geology of F, ¥ 't e Pers
sian Baluchistan some ligile diit.‘-u'lcfilll;:l‘ld from ﬁ-{r.. ;{ml?ig;rﬁjtiﬂjml e
l_ Buchanan's Cyprinns (liarra) lamta was probably, from its habitat, identi-
cal with McClelland's Platyeara nasuta (1838) rather than with the /3. Jaméa of
authors, It is, however, impossible 10 establish this with absolute certainty.
: Berg, Ann. Mus. Zool. St Petersbourg XV, p. 1xi (1913).
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11700, Kiabad in Zirkuh (Eastern Khorassan), N, Zarandy
1898, 3.V (1).

“ Near Garra lamia (Ham. Buch.), from which differs in having
7 branched rays in dorsal (in famta Ham. Buch. 8§, as much in
crentilafe Heck. | rufa Heck., obftesa Heck.). Lower lobe of caudal
shorter than head. Total length 75 mm,

** Barbels 4, very short, uppers } diameter of eve, lowers 3.
Pupil in the second half of the head. Ventrals below anterior !
of dorsal. Snout projecting strongly bevond mouth. Upper lip
well developed, not fringed.  Width of the mouth less than § length
of head, rather equals the interorbital width. Caudal peduncle
1% - 1§ times as long as deep. Ewxe supero-lateral, not visible
from below. Depth of body 5'0-4°6 in its length (without caudal),
head 4°'5-4'3. Diameter of eve 4°'1-4'0 in the length of head, 1-8
in the interorbital width. Pectorals 5:0-48 in the length of body
{without caudal). Belly covered with scales. 4-5 round black
spots on the dorsal near its base. A dark vertical bar on the
gaudal peduncle near the base of the caudal. Snout of breeding
males with numerous conical hornyv tubercles,

* Eastern Persia.”" (Berg).

Discognathus jerdoni (Day).
(Pl ix, figs. T, 2: pl. xi, fig. 3).

(. ETVH I'r'-'-':ﬂr-"r_l.'r:n'.'.'e.; Gotyla, Jerdon (mec Giray), Madvas Fouwrn, Lif.
Sen AV e 300,
1867, Garra Ferdond, Day, Proc. Zool. Soc. London, p. 288,
1878, Discognathus Ferdoni, Day, Fish. Fad. 11, p. 528, pl. cxxii, fig. O,
158y, Decognathics jerdont, Day, Faun. Brit, fad. Fish. 1, p. 247.
This species is remarkable for its stout facies and very short,
broad head, which differs considerably so far as the shape of the
snout is concerned in the two sexes. The dorsal profile behind
the snout is very nearly straight in the male and only slightly
arched in the region of the dorsal fin in the female.! The snout
is rounded and much longer, especially in the male, than the
part of the head behind the eye. The nostril is very much
nearer the eye than the tip of the snout. The eye is relatively
large, especially in the male, in which its length is contained
in the length of the head about 5 times and in the interorbital
breadth twice. In the female the length of the eye is contained
at least 5} times in the length of the head and from 2}-3 times
in the interorbital breadth. The branchial openings extend on
to the ventral surface, but on the sides do not reach much more
than half way up the head In the female the snout is smooth
and wvery slightly concave in lateral profile. In the male it is
traversed by two semicircular grooves The first of these, which
15 deep and undercut though narrow, lies a short distance in
front of the nostril, while the second is about equidistant from
the first and from the tip of the snout. The short projection

! Day's figure (Fish. fnd., pl. cxxii, fig. 6] is taken from a badly preserved
specimen.
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caused by the first groove bears several spiny tubercles and there
is a short row of smaller horny tubercles on each margin of the
second groove, The upper lip is broad, concealing the upper jaw,
granular and minutely fringed, There is a narrow semicircular
transverse granular band in front of the disk, which is transverse
and more strongly arched anteriorly than posteriorly, Behind
the disk there is a broader semicircular free border. There are
four short tentacles. The opercular margins are almost transverse
on the wventral surface, The chest is flattened but scaly and
without specialized muscles. The dorsal fin is not so high as the
body. Its last undivided ray is moderately stout and it has nine
or ten ravs in all. The pectorals are broad and expanded and
have the outer ray fattened. Thev are shorter than the head and
their base is oblique. 'The scales are large, There are 3 or 31
above the lateral line and the same number between it and the
ventral. The colour wvaries with the enviromment. Specimens
from the Bhavani River at the base of the Nilgiris are very dark
olivaceous on the sides and back and white on the ventral surface.
All the fins are grevish but the pectoral fins have white borders.
The rayvs of the caudal are white but the middle third of the mem-
brane is blackish. In a specimen from a small muddy stream run-
ning into the Bhavani the colours are much paler, but there is no
dark mid-lateral streak and no spot behind the operculum.

The largest specimen I have seen, an adult male from near
Mettapolaivam, is 184 mm. long.

The species is common in the Bhavani River near the base of
the Nilgiris both before and after the stream leaves its gorge. Tt
lives in places where the stream-bed is rocky and the current
strotig,  Jerdon found it in the Manantoddi as well as the Bhavani
and Dav records it also from the Wynaad. I have seen a small
and probably immature specimen which seems to belong to the
species from the Nasik district of the Bombay Presidency.,

Subsp. kangrae, Prashad. )
(878, Phscogmathns lanta, Day, Fish India 11, p. 528 {in part), pl.
cxxi, figs. 1, 1a. 4
1919. Discognatiins kangrar, Prashad, Ree. Ind. Mus, XV 1, p. 163, hgs.
I, 1a.
This form seems to be no more than a local race of D. jerdont,
distinguished by its longer head and smaller eye.
Capt. Donald, Warden of Fisheries in the Punjab, has recent-
Iy presented to the Indian Museum through Dr. Baini Prashad
a series of specimens from hillstreams in the Kangra wvalley.
They establish the fact that the fully developed adult male is
identical with the form figured by Day in the plate cited.

. Discognathus stenorhynchus (Jerdon).
(Pl ix, fig. 3; pl. xi. fig. 4).

L8458, Gonerhynchus stenorfivnchos, Jevdon, Madras Fourn. Lil. Sei:
XV p. 30 3

|
|
|
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This species is closely related to D, jerdond, but can be dis-
tinguished at once by the structure of the snout and by its relatively
longer head, ‘The snout, in both sexes and at oll ages, is greatly pro-
duced in front of the nostrils, forming a regular conieal forwardly-
directed process, which however does not extend as far forward as
the actual tip. As in D. ferdond, this process is formed by a semi-
vircular groove which passes below it. It bears at its free extrem-
itv two rows of spiny tubercles. There is a second groove some
distance in front of the first which transforms the actual tip of the
snout into a second process, which is directed forwards and slightly
apwards and bears a number of small spiny tubercles on its posterior
surface. The dorsal fin is rather less high than in D, jerdond and
the two larger unbranched ravs are thicker and stouter. A third
(anterior) unbranched ray may be present or absent. The pee-
toral fins are relatively short and narrow, rounded at the tip and
oblique. The chest is not so flat as in D. jerdoni. The scales are
rather smaller, though of the same number in the lateral line.
There are 33 between the lateral line and the dorsal fin and 24 or 3
between the former and the ventral.

The colour of fresh specimens is as follows :(—the sides and
back pale vellowish above changing te pink below. All the fin-
ravs are somewhat infuscated and there is a row of dark spots
along the base of the dorsal fin. Au obscure dark mid-lateral line
extends from behind the head on to the caudal fin. ‘The iris is
galden yvellow. ‘The colours have faded considerably in specimens
in spirit.

I have examimed thirteen specimens, the largest of which is
go mm. long, The snout is produced in individuals less than two
inches long.

Distribution.—This fish is only known from the base of the
Nilgiri Hills. My specimens were taken in a small muddy stream
(the Nierolay) which runs into the gorge of the Bhavani River
some 12 miles above Mattapolaivam in August.

Discognathus gotyla (Gray and Hardwicke).
(PL x, fig. 1; pl. xi, fig. 6).
1832, Cyprinus gotvla, Gray & Hardwicke, 2 Tnd, Zool. | pl. Ixsxvii,
gs. 3. 3.
1867, Garra g;;#_{}!a. Day, Proc. Zool. Soc. London, p. 288,

This little species is also closely related to D, jerdond, but
the eves are in the middle of the head, the head is large and the
structure of the snout is different. The three specimens I have
examined are perhaps not fully adult, but the secondary sexual
characters are fairly well developed. The length of the head is
contained in the total length a little more than five times. The eye
is very large, its length being contained a little more than four times
in the length of the head. The dorsal profile of the head is convex
in the female. In the male there is a short process between the
nostrils, bearing several relatively large spiny tubercles. The
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anterior semicircular groove on the snout is not strongly developed.
The mental disk is subeircular and of very large size. It is com-
pletely surrounded by a granular border.  The opercular and pre-
opercular margins are adherent on the ventral surface. The
former approach one another at an acute angle and almost meet
behind the disk. The dorsal fin is higher than the depth of the
body. The pectorals are large and pointed and have the outer ray
somewhat expanded. They are nearly as long as the head.

The colour 15 dark olivaceous with traces of several paler
longitudinal streaks on the caudal peduncle. There 15 a dark
spot behind the operculum and a dark median streak on the caudal
fin. The ventral surface is pale.

Dayv states that the species grows as long as 5% inches, My
specimens are about 50 mm. long,

Distribution.—Day states that the species is abundant at the
base of the hills in the Bhavani River but rarer in the Sigur. I
took two males and a female in the Nierolay stream at the base of
the Nilgiris in August, with a number of specimens of D. stenor-
hvnehus and one of D, jerdoni.

Discognathus elegans, sp. nov.
(Pl. ix, fig, 4; pl. xi, fig. 5).

This species is distinguished by its elongate form and by the
structure of the snout, which bears numerous patches of horpy
tubercles but is not produced between or outside the nostrils.

The dorsal and ventral profiles of the body and the tail are
nearly parallel and the depth of the body i contained more than
six times in the total length. The head is short and rather narrrow,
its length being contained nearly six times in the total length. The
snout is more than twice as long as the part of the head behind the
eve. Its dorsal profile is concave, the posterior transverse groove
found in certain other species between the nostrils being represented
by a broad depression. There is a narrow anterior transverse groove,
which extends backwards on the sides of the head nearly as far as
the anterior margin of the eve. There are about seven groups of
hormy tubercles on the snout, but some of them may coalesce or
be subdivided. The nostril is very much nearer the eye than the
tip of the snout. The eve is of moderate size, invisible from below.
The snout is rounded in ventral view. The upper lip, which is
fringed and granular, is relatively small, exposing both jaws,
There are four verv small barbels, those at the angle of the mouth
being almost vestigial. The mental disk is transverse and lens-
shaped. There is a narrow band of granular tissue in front of it
and it is surrounded on three sides by a broad granular free border,
which is slightly emarginate near the angle of the jaw on each side,
The opercular borders are practically transverse on the wentral
surface and are widely separated. The chest, and indeed the
whole ventral surface, is flat but scaly and without specialized
muscles. The dorsal fin is higher than the depth of the body; its
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undivided rays are weak., The pectorals are as long or very near-
Iv as long as the head, pointed and not much expanded. The
ventrals, the anal and the two lobes of the caundal are also elon-
gate and pointed. The scales are rather small. There are 43
between the lateral line and the dorsal and 3} between the former
and the ventral. The number in the lateral line is the same as in
other Indian species of the group.

The colour is dark olivaceous without definite markings, The
ventral surface is vellowish-white ‘The fins are infuscated, but the
paired ones have a pale border.

This is the largest species of the genus with which I am
acquainted. The type-specimen is 216 mm. long and the local
fishermen state that individuals one cubit long are sometimes
captured.

Type-specimen, No, wip F, Z5.1. (Ind. Mus,).

Distribution.—I have seen this species only from the gorge of
the Bhavani River at the base of the Nilgiris, where it was taken
with D jerdont in August. I have examined six specimens.

D. elegans is related to D. gravelyi from Burma, but the form
15 more elongate, the snout is tuberculate and there are considerable
differences in the structure of the mental disk. From D. platy-
cephalus, Rao it is distinguished by its more elongate form and
more convex head. D. ceylonensis (Bleeker)! seems to be an
allied species.

ADDENDUM,
The True Cyprinus lamta of Buchanan.

Dr. B. L. Chaudhuri has kindly drawn myv attention to a
quotation from Buchanan’s manuscript notes which casts some
light, in conjunction with the same author's original figure of
“ Cyprinus godiyari,”’ on the identity of his Cyprinus lamia.

This guotation will be found on page 81 of Day’s volume on
the fisheries and botany of Bengal in Hunter's Stafistical Accound
of Bengal (1876). He says, quoting Buchanan, *‘ the Godiydri
is another small Cyprinus found in the same places,” i.e. in small
streams among rocks in the Bhagalpur district : while in a foot-
note to the name Godiydri he adds, apparently on his own authority,
“ Cyprinus lamta, Ham. Buch. Fish. Ganges, p. 343, and MS,
drawings No. 105, as Cyprinus godiyari.”

Buchanan's MS. drawing No. 105 is still in the possession of
the Asiatic Society of Bengal. Tt comprises three figures, one a
finished coloured drawing?® of the whole fish, the others outlines of
the dorsal view and of the ventral surface of the head. These
ﬁgures represent a spc-::les unknown to me but apparentl}f allied to

L Garra (Garra) c.rvfowusu I‘I!{:-.lu.r, I’#rs.!' en Mefed. Afd. Natuurk, XV,
p. 230 (186

2 ".I:Cldtand gives a rather poor reproduction faulﬁmenlly accuriale in essens
tials) of this drawing in Asiatic Researches XIX, pl. xlifi, fig."2 (1830).
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_ Enssnbly it is D. macrochir (McClelland), but the
o "E-‘l;md is unfinished and shows very little detail. ‘The
is labelled * Cyprinus godvari’’ in Buchanan's handwrit-
he species figured is nof the D. lamta of Day’s Fishes of I ndia
] 1l aequq:nt authors.  If we are to accept Dav's identifica-
tlml this occasion, the D. lamta of his later works will have to
receive some other name; but the only point in favour of this is
tﬁe fact that Buchanan himsdlf was of the opinion that the
Lamté of the Gorakhpur district was identical with the Godiyviri
Qf the Bhagalpur district (op. ¢if., p. 103} Cuns:derm;:_ the
universal confusion of species that has followed, it is by no means
improbable that Buchanan himself did not distinguish them
clearly and that his Cvprinus lamta was, as I have suggested else-
where, a composite group rather than a single species, It must
be remembered that Day, who had himself collected different
Im:ma of Discognathus in the Bhavani River (where at least four
"‘1,{« distinet species oceur), failed in the end to recognize their
drmmty The only way in which the point can be settled is by a
thorough ichthyological survey of the small streams of the ElmgﬂL
- pur and Gorakhpur districts,

July 21st, 1010




EXPLANATION OF PLATE IX.

Species of Discognatiius from South India,

Discognathus jerdoni (Day).
= F16. r.—Adult male from the Bhavani River near Mattapolaiyam,
‘ ;-'-.;u-'- Coimbatore District. Actual length 184 mm,

, 2.—Adult female from the same locality. Slightly smaller
than male,

Discognathus stenorhynchus (Jerdon).
F16. 3.—Adult male from small stream running into the Bhavani
gorge at the base of the Nilgiris. Actual length go mm.
Discognathus elegans, sp. nov.

pe-specimen (adult male) from the Bhavani gorge
Actual length 216 mm.
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EXPLANATION OF PLATE X.
Species of Discognathus from South India and Rastern Persia.

Discognathus gotyla (Gray and Hardwicke).
F16. 1.—Young male from small stream running into the Bhavani
gorge at the base of the Nilgiris. Actual length 50mm.
' Discognathus adiscus, sp. nov.
 Fic. 2.—One of the type-specimens from Seistan (X 1}).

Discognathus phryné, sp. nov.
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EXPLANATION OF PLATE XI.

Mental disk and pectoral fins of Indian and Persian 3pecies of
g Discognathus. .

Fi1e. 1.—D. adiscus, sp. nov.
z.--D. phryne, sp. nov.

3.—D. jerdoni (Day). Adult male.

4.—D. stenorliynchus (Jerdon). Adult male,
5.—D. elegans, sp. nov. Adult male. L

6.—D. gotvia (Gray & Hardwicke). Young male.
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NOTES ON ODONATA COLLECTED IN
SEISTAN AND BALUCHISTAN IN .
WINTER.

By Major F. C. Fraser, I.M.S.

LIBELLULINAE.
Genus Orthetrum.,
Z 0. taeniolatum, Kirby.
Two males taken at Saindak near the Persian frontier, W,
Baluchistan, 17-11-18. L'IEI‘; [Dragon-flies T believe to have be £

longed to this species were also seen near the Hamun-i-Helmand in
December. N. A.] g
One specimen is normal, the other departs from the type by

having only one row of cells between Rs and Rsp! in all wings. s
Both specimens are fully adult and pruinosed, Ta
In the collection are two specimens of Libelluline larvae, Ak

taken in the Residency garden, Quetta, 10-11-18.  These helong to
the genus Orthetrum and are probably faeniolafum. They closely
rescmble larvae of the latter taken in the Deccan, where they
are common in shallow streams, concealed beneath curtains of
Spirogyra and other water-weeds. The eyes are prominent and
strongly angulated outwards; the body is depressed and squat
[ 5 and the dorsal carina of each segment, except the roth, ends with
a sharp, robust spine. The whole body is hairy, this coat serving
to pick up debris and flocculent detritus during life, which serves
‘hoth for concealment from its foes and as an ambush for its
‘m[‘l‘hﬁ larvae were taken among dense weeds in a pond fed by
;ﬁﬁ underground source of water distinctly warmer than the air at
the time. N, A.]. - :

7 AESCHNINAL,
- Genus Hemianax. . :
iree Aeschnid larvae from Hanna Stream, ca. 6,000 ft

uchistan, 10-11-18. %, None are fully

i
geo:
.
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AGRIONINAL,
Jenus Ischnura,

1. elegans, Van der Lind,
87246 8747 8740
HIa"HI* HI-
scheme ; this due partly to a teneral condition and partly due to
the 1mh-.11rm~.m customary in this species. I have mm}nrul these
with a series from Mesopotamia where the insect is very common
and find that teneral forms are usually of a bLright orange colour,
especially as to the thorax. The orange pi;:nwut is soon_absorbed
and replaced by a greenish-yellow, Progressively with the absorh-
tion of the vellow pigment, blue is laid down, so that a series of
forms is met with, passing from orange and }ellmt through green
to blue, Pari-passu with this, black pigment is de]msitod until it
largely obscures the ground colour. Thus the eve-spots are often
absent in the very early stage, being replaced by a broad orange
fascia which soon changes through vellow and green, to blue, the
change beginning from the frout and extending backwards. At
the same time, the black {ascia which crosses the vertex, extends
backwards and gradually laps round the area which is eventually
to form the eve-spot. FEvidence of this may actually be seen in
the specimens quoted. The humeral fascia, usually found in this
species, is unenclosed in all three specimens, but two small, black
spots on the sides indicate the genesis of a posthumeral stripe.
In one specimen, the second abdominal segment bears a some-
- what quadrate, black spot on the dorsum which is absent in the
other two. This specimen is a bright orauge colour and has the
eve-spots fully developed. There is no doubt that some speci-
mens retain the original orange
colouring  throughout imaginal
life. The other two specimens
are orange and blue respectively
but have no eyespots nor the
quadrate spot on the second ab-
dominal segment. Al other mark-
ings are the same as the first
spe:cimen. In my Mcsupotamim
specimens, a regular series gradu-
ating {rom the one to the other
may be seen so that there is no

Three females, all dilfering in their colour

cal.
It is possible to divide up a

this small collection into
spec:es (The age af th?

doubt that the insects are identi-

number of Agrionine lawae in




1G19.] F. C. Frasgr @ Odonala from Seistan, ele. g

aud flat; the anterior border projects well forward between the
palps and is furnished along its (ree bhorder with minute teeth,
The opposed borders of the paips are similatly armed and each
is furnished with a strong movable hook amd five long, stout
setae, directed inward, In addition, each has a robust spine at
its end and a smaller one between this and the movable hook.
The caudal lamellae are more or less lanecolate and acuminated
at the distal end. The tracheal ramification is pigmented and the
lateral borders of the lamellae spined, the spines being robust on
a little less than the basal half, and rather minute for rather more
than the distal half. At the junction of these two different kinds
of spines can be seen, in some specimens at least, a very faint
suggestion of a transverse line, the only sign of the nodate charac-
ter of the lamellae. The ends of the tibiae are richly tufted with
spinous hairs and spines.

These larvae were taken along with the two Libelluline larvae
mentioned above, in the l{l.':"-'illl._"l.l.\':-,' garden, Quetta.  One imago
was taken at Lab-i-Baring, Seistan, ** lving on the surface of the
water in channel in reed-beds in the Hamuon,” 1o-12-18, and the
other two at Kirtaka, W. Baluchistan, near Afghanistan frontier,
“among coarse grass growing on sand round a small spring.”
The females of Ischira commonly lie up among coarse herbage,
in the neighbourhood of water, whilst the males rarely stray far
from the neighbourhood of water,

INDETERMINATE LARVAE.

The other larvae (from the rice-beds of the Hamun-i-Hel-
mand near Lab-i-Baring) com-
bine some of the features of an
Agrionine larva with those of a
Lestine. The middle-lobe (fig. 2
15 typically Agrionine; there is
no. suggestion of a middle noteh
as seen in the other family but
the palps are highly differen-
tiated and the movable hook is
of great length,

There is a stout hook on both
sides of the movable one and the
space between the outer hook
and this is deeply serrated, The
border of the inner hook is
lamellated, its edge being fur-
nished with a row of closely-set, .
teeth-like processes, similar to Fic. 2—Mask of indeterminate larva
rows on the border of the middle fram the Hamun-i-Helmand,
lobe and outer border of the
palp. The palps appear to be more or less cupped by the lamellated
extension.
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The anal appendages are also of unusual character and ob-
scurely nodate, They are lanceolate in shape and doubled on
themselves like a half-opened leaf. The outer border and midrib
are spined for about two-thirds of the proximal end and the distal
portion is deeply pigmented in its outer half, in fact almost black
in some specimens,  The specimens are young so that nothing is
learnt from the tracheation.

The larvae of dragonflics usually hibernate during the
winter, and it is surprising to find that so many were taken in
an active condition during two of the coldest months of the year,
[ The temperatire was as a rule well below [reezing-point at night
at the time they were captured. The water of the streams and
pools at Quetta in which the larvae were found was, however, dis-
tinctly warmer than the air, while the channels and pools in the
Hamun-i-Helmand were protected from wind and frost by the
reeds. N. 4]
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SPONGES, HYDROZOA AND POLYZOA OF
SEISTAN,

By N, Axxawpary, D.Sc., F.A.5.8., Direclor, Zoological
Swrvey of India.

{Plate XIT).

Specimens of eight species of the groups discussed in this
paper were collected in Seistan—three sponges, one Hydrozoon,
and four Polyzoa. WWhile the sponges and the Hydrozoon are
widely-distributed species, all of which also occur within the
limits of the Indian Empire, two of the four Polvzoa are new to
science, though related to Indian species: one of the other two is
characteristically Indian and Eastern Asiatie, the other cosmo-
politan as a species.

The three sponges are Spongilla alba, Spongilla carteri and
Ephydatia fluviatilis. The range of the first extends from Egypt
to Bengal, of the second from Hungary to Mauritius and the Malay
Archipelago, while the third is cosmopolitan in non-tropical coun-
tries. The specimens of S. alba are sufficiently distinct to be
made the tvpes of a new variety: of S. carleri only gemmules,
which do not differ from those of Indian sponges, were obtained ;
but the Ephydatia, while differing in certain respects from Euro-
pean forms, is not definitely enough different for nominal distine-
tion. It is, however, quite distinct from the two Indian varieties
or races, mmalayensis from the Western Himalayas (which should
perhaps be united with syriaca, Topsent) and intha from the Shan
States oi Burma,

The Hydrozoon is Hydra vulgaris, a cosmopolitan species not
uncommon in India.

The four Polvzoa are somewhat remarkable forms. They are
Fredericella sultana var, jordanica, Plumatella (Afrindella) persica,
sp. nov., Pliomatella (Hyalinella) bigemmis, sp. nov. and Lopho-
podella carteri.  The Fredericella is a race of a cosmopolitan
species the known range of which includes the Volga and Jordan
systems; one Plumatella is closely related to a Gangetic species
(P. testudinicola) associated, unlike its Persian relative, with fresh-
water tortoises; the other differs from the cosmopolitan P. punc-
fata in one important structural and physiological character, while
the Lophopodella is a characteristic Indian species with a local
race in China and Japan and related to Tropical African forms.

The representatives in Seistan of the three groups have,
therefore, mixed geographical relationships, partly Indian, partly
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southern Palacarctic, partly cosmopolitan, ‘The Indian element
is strongest, or at any rate most cmhglitunus, in the Polyzoa,

It is remarkable to find these groups (or at any rate the spon-
ges and Polvzoa) so well represented in a country that seems in
almost every respect unsuitable for them. In the Inlé lake-
svstem in the Shan States! a district apparently in all respeets
favourable to such organisms, only three sponges and two Polyzoa,
both of which belonged to the same genus, were found ; whereas
in the Hamun system, in which the water is of extremely variable
composition and amount, in which extremes of climate occur in
regular succession, the same number of sponges and twice as many
Polyzoa (which helonged, moreover, to three genera) were ob-
tained. It might seem at first sight that it was necessary for gem-
mules and statoblasts to undergo desiccation, of which there is
the greatest possible chance in Seistan, just as it is necessary
for the eggs of many “ Phyllopod " Crustacea; but against this
theorv must be placed the richness of the fauna of these groups
in the comparatively equable conditions of Lower Bengal. We
are still far from understanding the factors that encourage growth
and reproduction in the lower aquatic invertebrates, and the only
possible way to gain light is to keep careful records of the modes of
occurrence of the living animals and of the provenance of specimens.
The Hamun is the seventh large Asiatic lake that I have had an
opportunity of examining in the last seven years (as well as innu-
merable smaller bodies of water), and in each place I have paid
particular attention to the sponges and Polyzoa ; but I must cou-
fess myself still as far as ever from understanding many of the
fundamental factors in the biology of these groups. The lakes
have been of diverse kinds and situated in diverse countries—Lake
Biwa in Japan, the Tai Hu in China, the Talé Sap in Siam, the
Inlé Lake in Burma, the Chilka Lake in India, the Hamun in

Persia and the Lake of liberias in Palestine. But they are not
sufficient.

PORIFERA,

Of three sponges collected in Seistan in winter, one (Ephy-
datia fluviatilis) was found in an active state; of one of the others
only dried specimens were found, and of the third only gemmules.
The Ephydatia is interesting because it occurred in the Hamun-i-
Helmand in two phases each correlated with a different type of
environment,

I take this opportunity to describe a new variety of Spongilia
lacusiris from Mesopotamia.

Spongilla alba, Carter.

1015, Spengilla alba, Annandale, Mem. fud. Mus. V', pp. 25-32, figs. 1, 2
pl i ploiv, figs. 1, 2; pl. v, fAig. 1.

I Annandale, Ree. Jud, Mus, XIV, p. 75 (1018).

s g I . . W D .
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var. rhadinaea, nov.

The chiel diagnostic character of this variety lies in the shape
of the skeleton-spicules, a large proportion of which are bluntly
pointed. This T have not seen in any Indian specimen.  The
flesh-spicules, which are scattered singly among the interstices of
the skeleton, are very thin and vary in length ; they taper to the
extremities and have their spines, which are extremely minute,
congregated in the central region, The gemmule-spicules have
all their spines straight. The sponge is compact but friable,
containing little chitinoid substance. T'he external membrane

wE

oy g i g o vy

v e

"r;-" " [

i N

i,

e cba e |

VR T |

_-"4_'-"""!.":

FiG. 1.—Spicules of Spongilla alba var. rliadinaca, nov,, X 250,

~ has disappeared from my specimens, which coated the stems of
reeds in a layer not more than 1 cm. thick. They contain abun-
;ﬁgh@ﬁ]ﬁﬂf a perfectly normal character, but rather small and
ied white.
 Measurements of spicules, elc.
: skeleton-spicules .. 0°402-0°4T4 mm.
of skeleton spicules  0°0123-0°025 mm.
cules .. .. 00826-0'135 mm.

[ .. 0'082-0°004 mm.
.. 0425051 mm,
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Locality, efc.—This sponge was found in abundance in the
dry Naizar or reed-country round the Hamun-i-Helmand in Decem-
her, 1918, Gemmules were also observed in drift near Nasratabad
with those of S. carferi. The sponge grows on the stems and
roots of reeds in country desiccated for a considerable part of
each vear. No living examples were observed in winter.

[Spongilla lacustris var. ineptorum, nov.]

Fragments of sponge from the edge of a creck running into
the Tigris at Baghdad must be assigned, on account of their
vellowish colour in a dry condition, to S. lacusfris rather than
S. alba, but they represent a very distinct new variety, for which
I propose the name ineptorum. When fresh they were evidently
green. Their skeletal support is fragile and all the elements in the
skeleton feebly developed. The skeleton-spicules are very thin,
resembling those of the var. montana, Potts! a variety which

o ———— ke ——

Fig. 2.—5Spicules of Spengilla lacusiris var. ineplerus, nov. X 250,

lives at high altitudes. At the nodes of the skeleton, however,
there are dense masses of microscleres, most of which are covered
somewhat sparsely with rather stout spines. The spines at the
extremities are retroverted. These microscleres are indistinguish-
able from those of the gemmules, Others also occur, however,
more sparingly in which the spines are all quite straight and the
ends more pointed. The two types of flesh-spicules are found to-
gether. The gemmules are normal, with the pneumatic wall well
developed and the spicules abundant and arranged in the usual
maruer.

Measurements of spicules, efc.

Length of skeleton-spicules .. ©0°348-00373 mm.
Greatest diameter of skeleton-spicules ooo82-0'0123 mm,
Length of flesh and gemmule-spicules o-082-0'095 mm.
Diameter of gemmules .. 0°394-0'476 mm.

L Potts, Proc. Nat. Sci. Philadelphia, 1887, p. 192, pl. 6.
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Type-specimen. P. v ZS1, (Ind. Mus.).

These specimens were collected in December, 1918 by Bomba-
dier R. Hodgart of the Anglo-Indian Battery (Zoological Collector
in the ZS.1.) and presented by him to the Zoological Survey of
India,

Spongilla (Funapius) carteri, Carter,
Ig1t, .H“r-urrgﬂ{u carters, Annandale, Fawn, Brit. Ind., Freshmw, Sponges, ete.,
p.87, hg. 1.

Gemmules, which do not differ from those of Indian specimens,
were found among drift at the edge of a pool in the desert near
Nasratabad, Seistan, in December, 1918. The pool in flood-time
is connected with an effluent of the Helmand.

This sponge is by far the commonest species in the plains of
India. It has also been found in Hungary, Mauritius and several
of the Malay islands. Its occurrence so far west in Asia as
Eastern Persia is interesting in view of the fact that it has been
found in Eastern Europe. Specimens from Lake Balaton in Hun-
gary differ somewhat in structure from any Indian form, but
their gemmules are closely similar,

Ephydatia fluviatilis, auct.

1911, Eplydatia fluviatilis, Weltner, Trans. Soc. Nat. S Pétershourg
XLIIL, p. 59, pl. i

1916.  Epliydatia fluviatilis, Annandale, Fourn. As. Soc. Rengal (ns.) X1,
Pe d443-

Sponges of this species were found in the Hamun-i-Helmand in
two different types of environment, on the lower surface of blocks
of hard clay at the edge of the lake and on the stems of bulrushes
in the reed-beds. Specimens from these two habitats differ con-
siderably, but neither affords any very definite diagnostic character
whereby it might be distinguished nominally from the forma typica
of the species. Both phases differ from the Himalayan var, himalay-
ensts (which is so near the Syrian var. syriaca that it is hardly
worth while to distinguish them) in the almost complete absence of
spines or tubercles, however minute, on the skeleton-spicules.

Sponges on the stems of bulrushes form a layer 2 to 3, rarely
5 mm. thick. The outline of each mass is oval, following the long
axis of the reed, which it rarely, if ever, completely encircles. Few
are more than about 70 mm. long. Their colour is dirty white.
The external surface is smooth and rounded with but moderately
conspicuous exhalent orifices and radiating superficial channels.
The consistency is very soft and friable. The skeleton contains
little binding substance and is not particularly regular in structure,
There are no bubble-cells. The skeleton-spicules are short and
slender, sharply but abruptly pointed, often a little irregular in
outline and s>metimes bearing a few widely seattered extremely
minute tubercles, as a rule gently curved but sometimes bent in the
middle or clsewhere almost abruptly. Insome parts of the sponge
there are groups of very small and slender spicules. Measurements
of these are not included in the table given below. The gemmule-
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spicules are well-developed and normal in appearance. A few are
scattered in the parenchyma. The shaits are stout and as a rule
considerably longer than a single rotule, with the spines upon
them by no means strongly developed, The rotules are deeply but
irregularly divided, their denticulations having the form of flattened
spines more or less welded together at the base but without any trace
of webbing. The gemmules are small and somewhat depressed.
Their pneumatic layer is thin and they beara single layer of spicules.
These specimens are from station 21 of our expedition, I give
with their measurements those of specimens from station 20, which
I will describe, for comparison.

.
e \ XL

= e =

B.
3 sf::aﬁ i——Sp.II:ﬂ]ES of Ephydatia fluviatilis from the Hamun-i-Helmand,
& a 0 o 3 . . R

: = spicules of specimens from the lower surface of a block of clay at
ﬂmﬁ{ged the lake. B =spicules of a specimen from the stem of a hulp;‘ﬁm

Measurements of spicules, efc.
Sta. zo.
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The specimens from sta. 2o are from the lower surface of blocks
of hard elay which had fallen into the lake from cliffs of that sub-
stance. Their skeleton-spicules exhibit less variation and are as a
rule shorter and relatively stouter than those from the stems of
bulrushes. Their normal gemmule-spicules are also usually stouter
and shorter with relatively larger rotules, but very long spicules of
the same type occur occasionally, The whole sponge is so full of
particles of clay that it is almost impossible to study the structure
of the skeleton in detail, but it is certainly (doubtless for this

Fi6. 4-—CGemmules and gemmule-spicules of Eplydatia fuoiatilis from the
Hamun-i-Helmand., A = outer rotules of i specimen from a block of clay at the
edge of the lake: highly magnificd. B = agemmule of @ specimen {rom the stem
of a bulrush as scen from above ;. ®% 20.

reason) very lax and amorphous and the groups of small spicules
characteristic of the other phase seem to be absent, though small
amphioxi oceur scattered in the parenchyma. The colour is that
of the clay. The gemmules are normal except that in some single
birotulate spicules are, as it were, plastered on outside the normal
single row in a vertical or slanting position. They are held in
position by an extension of the outer horny coat, which covers
them completely.

It is probable that there was a difference in the chemical com-
position of the water from which these two sets of sponges came
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(see p. g7 antea), and they were growing in very different types of
environment, though in the same lake at a distance of less than
five miles apart. The sponges from sta, 21 were living in most
uufavourable conditions on the lower surface of blocks of clay part-
ly embedded in soft mud, which permeated their whole substance,;
and in a situation liable to desiceation with a change of wind, and -
also to the effects of nightly frost. These from sta. 20 on the other
hand were living in much dee per water, protected from frost and
wind and not in any danger of being choked by mud (v. p. 91). The
sponges from the blocks of clay were in a somewhat similar situa-
tion to those of the var, syriaca I collected in the Lake of Tiberias,!
except that the latter were attached to solid stone. In the other
instance the method of growth is similar to that of Spongilla fragilis
in Japan.®

The specimens from the edge of the Persian lake are so en-
veloped in and permeated by mud that their whole structure is dis-
torted, whereas those of the Lake of Tiberias were normal in struc-
ture but small. Moreover, there is no trace of green corpuscles in
the Persian specimens, though minute extracellular algae of various
kinds are found in their parenchyma.

The specimens from both types of environment in the Hamun-
i-Helmand weré in an active vegetative condition in December,
but both contained numerous gemmules. I can find no trace of
embryos,

No specimens of E. fluvialilis from the Hamun bear any particu-
lar resemblance to those of the same species described from lakes in
Central Asia by Weltner (op. cit.), except that the skeleton-spicules
of those growing on reeds have a somewhat similar outline to
those from Issyk Kul figured by him in figs. 8-14 on p. 65 of the
work cited. In the occurrence in the sponges from the margin of
the lake of occasional abnormally large birotulate spicules they
resemble the Australian E. multiformis® but that species (? or
variety of E. miilleri) possesses bubble-cells in its parenchyma. I
have examined a cotype or schizotype sent me before the war by
Dr. Weltner and have found in it a spicule of this type, but neither
in Persian nor in Australian specimens have I discovered such
spicules ¢n situ on the gemmule. I see no reason to regard them
as adventitious but believe that they are produced free in the paren-
chyma, perhaps as a resuit of abnormal environment.

HvDRrOZOA,

Hydra vulgaris, Pallas,

1911, Hydra vulgaris, Annandale, Faun. Brit. Ind., Freshw. Spongres, :r.f:..
p. 148, fip. 29, p. 131, fig. 27A.

¢ é}ﬂnmndalc Fourn, As. Soc. Bengal (n.s.) IX, p. 50 {1913) and XL p. 455
191
: ;}Annandal: and Kawamura, Fourn, Coll, Sei. Univ, Tokyo XXXIX, p.13
191

: Weltner in Michaclsen and Hartmeyer's Faun. Sidw. Australiens 111,
p- 138 (1910} -
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A single small specimen of a pale brownish colour and without
buds or reproductive organs was taken amongst green filamentous
alza in an irrigation-channel at Nasratabad, Seistan, in December.

POLYZOA.

The four species of Polyzoa collected in Seistan all belong to
the Phylactolaemata and all but one are sessile, branching species.
Otherwise they have little in common. The two Plumatellinae are
remarkable for the differentiation exhibited between the zooecia
that produce free and those that produce fixed statoblasts. All
the species were found in full activity in December, except the
Afrindella, which was taken in foul water and was in a degenerate
condition, densely packed with statoblasts of both kinds. Lopho-
podella carferi, which elsewhere has been found associated with
algae.! was only observed in an active state in Seistan attached to
tubes inhabited by a small Oligochaete worm, but perhaps stolen
by the worm from a Dipterous larva.

Fredericella sultana subsp. jordanica, Annand.
1913 Fredecicella sultana jordanica, Annandale, Fourn. As. Soc. Bengal
[n.s.), p. 223, pl. vii, figs. 1#a, 16, Ir.
1015. Fredericelle sultane subsp, ferdaniea, €d., Trav. Sta. Biol, Volga
(Saratow) V, p. 74

Specimens that may be assigned to this race were abundant
in December both on the stems of bulrushes in the reed-beds of the
Hamun-i-Helmand near Lab-i-Baring and on the lower surface of
blocks of clay at the edge of the lake near the same place. It was
also found on empty Unionid shells in the open lake. Though
many of the colonies were degenerate they contained few stato-
blasts and the peculiar thickening of the ectocyst noted in associa-
tion with the formation of gemmules in the Lake of Tiberias was
not observed. The zooecia were narrow and still more strongly
keeled and emarginate than in specimens from Palestine or the
Volza.

F. sultana is apparently cosmopolitan as a species.  T'he Pales-
tinian race has hitherto been found only in and near the Lake of
Tiberias and in the lower Volga system in eastern European Russia,
In the plains of India it is replaced by the race ¢ndica, while
the typical form occurs in the lakes of Kumaon in the Western
Himalayas.

Fam. PLUMATELIIDAE.

Genus Plumatella, Lamarck.
Subgenus Afrindella, Annandale.
1912,  Afrindella, Annandale, Rec. Fnd, Mus, V11, p. 140,

This subgenus has hitherto been found only in tropical Africa,
India, Siam? and the Philippines. Its occurrence in Seistan is,

b West and Annandale, Fourn, As. Soc. Bengal (n.s.) VI, p. 83 (1911),
® Plumatella (Afrindelia) tanganyikae occurs in the inner lake of the Talé
Sap in the Siamese province of Singgora or Sunkla.
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thercfore, evidence for the existence ol a tropical element in the
aquatic invertebrate fauna of that country,

Key to the species of the s.'n’lg;‘u.u.-. Alrindella.
A, FLoaria lorming a single layer.
1. Fetocyst smooth; zooecia regular in growth,
with 2 strong continuous keel ; statoblasts
(free) elongate o Plumatella philippinensis.
2, Eetocysl obscarely annulate, densely covered
with minute sand-grains ; zooecia with-
out keel ; statoblasts (fixed) broad, vari-
able in shape ... i oo 20 Lestadinicola.
3. Ectocyst rough, irregularly annulate on the
distal region ; proximal region of zooe.
cium strongly keeled ; statoblasts (free
and fixed) moderately elongate oo B tanganyilkae,
B. Zoarium in two layers, in the lower of which
fixed, in the upper free statoblasts are
produced.
Ectocyst more or less irregular; zooecia
wilhout keel ; statoblasts (free and hxed)
elongate e oo P persica.

Plumatella (Afrindella) persica, sp. nov.

This species closely resembles the Gangetic Plumalella fesiu-
dintcola ! in structure, but is differentiated (apart from the method
of growth) by the possession of free as well as fixed statoblasts and
by the more elongate form of the latter.

The specimens examined consist of rather dense growths on the
woody roots and stems of water-plants which were in a condition
of rest in winter. Each growth is separated quite definitely into
two layers, Most of the zooecia of the outer layer are degencrate
but some still contain polvpides, while all except the youngest are
packed with free gemmules. Those of the lower layer are filled
with fixed statoblasts arranged in single longitudinal rows. The
zoarium is everywhere too congested to reveal its precise method
of growth, but even round the margins of the colony, where the
youngest zooecia occur, the two layers are distinet and the lower
zooecia contain fixed statoblasts. In this part of the zoarium
the zooecia are arranged roughly in parallel lines and it is clear
that the system of budding was that of a terminal and a latero-
terminal bud being given off almost simultaneously by each termi-
nal zooecium, and that owing to the congested state of the colony
the latero-terminal buds have been closly adpressed to the terminal
ones. The zooecia lie practically flat, all orientated in one direc-
tion and each with its orifice opening almost horizontally. “The
base of the buds being somewhat fattened and issuing from the
lower part of the parent zooecium permits the latter to open in
this way. When the polypides expand they doubtless bend up-
wards, which the soitness and laxness of the distal part of the
zooecia would readily permit them to do. The zooecia are nearly
cvlindrical but flattened on the attached surface. They are about

| Annandale; Ree. fnd. Mus, VII, p. 148, pl. x1i {1g912),
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o'7 mm. in diameter and not longer than 25 mm. In the
denser parts of the colony they are often beut or twisted in their
long axis, The proximal region of each zooecium is brownish,
smooth or irregularly annulated and translucent, the softer distal
region colourless, transversely wrinkled when the polypide is retrac-
ted and transparent in fresh specimens. TIn degenerate colonies
this region disappears with the polypides, but in living areas it is
of relatively large extent.

The polypides are nearly colourless throughout. I have not
been able to detect any distinctive feature in their anatomy.

The statoblasts are of the elongate type. Those of the free
kind are from 1} times to over twice as long as broad. They have
the sides nearly parallel and the ends broadly rounded. The ring
of air cells is narrow and not much broader at the ends than at the
sides. It encroaches little on either surface. These statoblasts
are somewhat curved in their long axis. The fixed statoblasts
resemble the free ones in shape, but are larger and usually broader
and more variable in outline. They are very flat but slightly con-
vex on the dorsal surface, black, smooth and polished. Each is
surrounded by a delicate peripheral crenulate carina separated
. from the body of the statoblast by a deep but narrow groove.
. Both kinds of statoblast are large compared with the calibre of
the zooecium.

?::, . i Measurements of statoblasts (in millimetres).
- Free. Fixed.
Length .. .. 0°289-0'374 0'34-0"544

Breadth .. <. 0'17-0'204 0'255-0°272
Type-specimen. P. % Z.8.1. (Ind. Mus.).

Localily, ete.—Our specimens were found at the bottom of a
pool of very foul water in the nearly dry bed of the Randa stream
near Jellalabad, Seistan. They coated the peculiar nodular roots
and the stems of some plant which grew in the mud but had died

.

down completely in winter.

Subgenus Hyalinella, Jullien.

1885 ﬁygﬁmﬂm ullien, Bull, Sac. zool, France V, p. 133.
lyalinella, |.oppens, Ann. Biol. Lacustre, IV, p. 147.
iy, Australella, Annandale, Faun, Brit, Ind., Freshmw. Spanges, elc.,

212,
i, E?E?u::ﬁa'(iﬁ part}, &d., :'é:;ﬁ.. 312 : -
Australella, Kraepelin in Michaelsen's, Lawd-u, Susswass, Fau
L i e G e
- Australelia, Annandale, Rec. Ind. Mus. X1, p- 163. _
d into a gelatinous layer, which may be
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been observed, but they are highly developed and specialized in
the species to be described here. Some species of the genus
bear a close external resemblance to those of the group of Pluma-
tellae that has been named Afevonella, but in Adleyonella a horny
ectocyst is present as well as the gummy substance by means of
which the zooecia are agglutinated together. In preserved speci-
mens of Hyalinella the ectocyst is apt to shrink and lose its gela-
tinous character, but in the natural condition its structure and
appearance are most characteristic. It 1s usually much harder
than the zooecium of the Lophopodinae. Six species may now be
assigned to the subgenus:—Plumalella punctata, Hancock, the
type-species; P. bigemmis, sp. nov.; P. indica, and P. longizemmis
(Annandale) ; P. jheringi (Meissner), and P. lendenfeldi (Ridley),
The first of these is widely distributed in Europ2 and North America
and occurs also in tropical Africa and in India; the second is here
described from E. Persia ; P. indica and P. longigemmis are Indian ;
P. jheringi comes from Brazil, and P. lendenfelds from Australia,
These species may be distinguished by the following key :—
I." Ectocyst not greatly swollen, fairly soft, not concealing
the identity of the zooecia.

A, Statoblasts of one type only, all free.
1. Statoblasts not much longer than broad, very

¥ variable . & punciata,
2. Statoblasts nearly 1} times as long as broad,
nol pnructﬂar'lz.' variable o I:r.ug.-'gc:u.um's.

B. Fixed stateblasis present as well as free o & Bigemmis,
11. Ectocyst stiff, not greatly swollen bul compacting the
zooecia together into a solid mass.
Statoblasts oval, rounded at the ends e B indica.
111. Ectocyst very copious, soft; the distinction between zooe-
cia entirely obliterated.
A. Suatoblasts oval, subtruncate at the ends o H lendenfeldr.
B. Statoblasts subcircular or polygonal o Mo flreningy,

As is shown in this key the distinction between my Australella
and Jullien’s Hyalinella is merely a matter of degree. Some speci-
mens of the species now to be described might be assigned with
equal propriety to either, Nor does the one differential character,
considered in this light, seem sufficient for generic separation from
Plumatella.

Plumatella (Hyalinella) bigemmis, sp. nov.

The zoaria grow prone on the stems of plants and have
much the appearance of those of H. punctata, except that the
ectocyst is still more transparent and swollen and quite smooth
on the external surface. Young zoaria have an almost linear
growth, slightly zig-zag owing to the subterminal buds being
produced on opposite sides of alternate zooecia, Though these buds
are lateral in origin they are directed almost straight ahead, so
that the deviation from a straight line is not great. As the colony
develops, the zooecia are pressed together into a compact layer.
This is brought about by the production of lateral branches which
form an acute angle with the main axis of the colony. A radiating
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zoarium may also be produced and in the mature colony the
prientation of the zooecia iz often radial, mainly in four directions.
In any case a large number of the zooceia always point in the
same direction. The colony as a whole is quite Hat, the gelatin-
ous ectocyst filling in the interstices between the zooecia.

The individual zooeela maintain their identity distinct, but
their ectocyst is so thick that their openings have in more conges-
ted parts of the colony a honeycomb-like appearance. The ectocyst
15, a5 already stated, usually quite hyaline and colourless, but it is
sometimes darkened towards the distal extremity of the zooecia
It is hard and almost cartilaginous for the greater part of its
length, but the harder region ends abruptly near the aperture,
which is surrounded by a thin, solt, maiuly retractile membrane.
The margin of the former region is well-defived, of an oval form
and somewhat oblique in its long axis, which is mainly vertical in
direction. Sometimes the external surface is covered with minute
alzgae. The zooecia are long, but somewhat variable in length,
sometimes bent or curved in their long axis. They are distinetly
Aattened. Their transverse diameter (internal) is about 0’5 mm,
and even when quite voung they are of almost equal calibre
throughout their length. Their long axis is parallel to the surface
to which they are attached,

This description applies to the normal zooecia which consti-
tute the greater part of the colony, but in old zoaria zooecia of
another tyvpe are produced at or near the terminal points of the
branches. These are variable in shape and sometimes shorter,
occasionally longer, than the normal zooecia. Zooecia of this type
(which are only produced when the vegetative period of growth
nears its end) never contain a fully developed polypide but only
one or more statoblasts partly embedded in a strand of undifferen-
tiated tissue, which broadens out towards the distal extremity of
the zooecium. :

The polypide is much like that of H. punelata and offers no
particular diagnostic characters. The tentacles are moderately
short and not very numerous and the whole body is almost
colourless,

The free statoblasts are very like those of H. punctata, but
not so variable in shape, a little more rhomboidal, and with a
broader ring of air-cells at the extremities. The fixed statoblasts
are large, broadly oval, of a dark brown colour and densely
punctured on the surface, Each is, however, surrounded by an
amorphous mass of dark horny material that obscures its true shape
and ernamentation. The statoblasts are not very numerous,

Measurements of statoblasts (in millimetres).

Free. Fixed.
Length .. e 0°357-0°374 0'459-0°501
Breadth .. 0'255-0'272 0°425-0°450

Type-specimen. P. ¢, Z.S.1. (Ind. Mus.).
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Locality—Our specimens were found on the stems of bul-
rushes in the reed-beds of the Hamun-i-Helmand near Lab-i-Baring
in December, 1918, with Fredericella sultana and Ephydatia flu-
viatilis.

Genus Lophopodella, Rousselet,

tgay,  Loplopadella, Ronsselet, Towrn. Quek, Micr. Club (2} TX, p. 45

19t Lophopodelia, Aomandale, Fauwn. Beit. fud., Fresliwo. Sponges, etc.,

1914, f.;;.ﬂ;:};ddh:, Kracpehn in Michaclsen's Land-n. Sisswasserfanna
Dewtseli-Sudwestalvrikas 1, p. Gy,

Kraepelin gives in the work eited a useful key to the species
and figures the statoblasts. He points out that the African species
hitherto confused with L. carferi is distinct, and deseribes it under ¥
the name L. stulthnanni. He also describes a new variety of
L. capensis (Sollas) under the name var. michaelseni. The forms
that must now be referred to the genus are L. carferi (Hyatt),
I carieri subsp. davenporti (Oka), L. thomasi, Rousselet, L. cap-
ensis (Sollas), L. eapensis var. michaelseni, Kraepelin and L. stuhl-
manni, Kraepelin, The range of the genus extends from Eastern
Persia to Japan, Brazil and South Africa, but is mainly tropical.
The following key, though not actually based on Kraepelin's, owes
much to it.

Key fo the species of Lophopodella, -~

1. Each extremity of the statoblast produced into a long

slender process bearing hooks along each margin wee i capEnsis. i
2. Extremitics of statoblast truncate or subiruncate, with a 1
single row of hooked processes. - 4
AL Exiremities of statoblast broadly truncate, little "2 |
L

narrower than the greatest transverse diameter ... L. stulilmanni,
B. Extremities of the statoblast broadly rounded, much

narrower than the greatest transverse diameter . L. carters,
C. Extremitics of the statoblast very narrow, concave L.'fhonas:.

All of these species except L, carferi are African,

Lophopodella carteri (Hyatt).

1gt1. Laphopodella carteri, Annandale, Faun. Brit. Ind. Freshw. Sponges,
e, p. 233, fig. 46, pl.iii, figs. 4, 4a. VN L
g1z, Lophopodella cartert, id., Rec. Ind. Mus. VII, p. 143.
u Specimens from an irrigation channel in the Consulate garden
: at Nasratabad, Seistan agree well with Indian specimens. Stato-
+%o blasts were also taken, with gemmules of Spongilla carteri and
S. alba, amongst drift at the edge of a pool in the desert in the
same district. The statoblasts did not differ in any respect from
those of Indian colonies. RN
 Statoblasts were found in active colonies in all st:
development in December. _The animal was living amon
-mentous algae, The most interesting feature of these

however, that each was attached to a fine mucilg
that cach tube was inhabited by a small ¢
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identified by T.t.-Col. J. Stephenson, I.M.5., as Nais communis var,
fuenfabensis.  This worm does not ordinarily construct tubes, and
was found free in the reed-beds of the Hamun, but Col, Stephenson
has seen it in tubes made by insect larvae (probably those of
Diptera) in the Punjab. Tt is possible that in Seistan also it
occupied the dwellings of larvae which it had dispossessed or
succeeded after their departure, but as to the association between
it and Lophopodalla there can be no doubt, for it was noted repeat-
edly on more than one oceasion. L. carferi has been observed in
association with certain algae,! and it is not uncommon for Chirono-
mid larvae to construct their tubes at the base of its colonies ; but
I have not hitherto found it associated with Oligochaete worms.
The known geographical range of L. carferi now extends from
Eastern Persia to Japan. The Japanese and Chinese race (daven-
porti, Oka *) is distinguished from the forma typica by the greater
development of the terminal processes of the gemmule, but nothing
is known of the species in the countries intermediate between India
and China.? A form (var himalavana, mihi) with the process of the
gemmules absent or imperfectly developed occurs oceasionally in
the Kumaon Lakes in the Western Himalayvas, but normal colonies
have been found at the same places at other times. In the plains
of India the distribution is apparently sporadic, but the species is
common in parts of the Bombay Presidency and the Central Prov-
inces. T have never found it in the Punjal, Bengal or Madras.

| Sec Annandale and West, Fourn. As, Soc. Bengal (n. 5.) V11, p. 81, pl. iii
(1g911).

2 Pectruatella dazenports, Oka, Zool. Anz. XX XI, pR. 7. 6 and Awnnof, Zool.
_?'.rrpuu.l".'l, p- 117 [1gag). :

* The Rev. Gist Gee has recently sent me specimens of the Japanese race from
Soochow in the Kiangsu province of China,



EXPLANATION OF PLATE XII.

PorLvzoA OF SEISTAN,
- Plumatella (Hyalinella) bigemmis, sp. nov.

F1c. 1.—A part of the peripheral region of a mature but growing
colony on the stem of a bulrush, showing the resting

statoblasts, ¥ s5&. *
_ sr  2.—A part of the peripheral region of a more compact and -
PR vigorous colony, ¥ 5%. A
" L: : The white substance in the in:erstices between the zooecia is compesed of i
M microscopic algae, .
vz Fi6. 3.—Three zooecia containing statoblasts, ¥ 4o. : i o’
I On the right a zooecium in which the polypide has campletely degen- LS
g . erated and a single free staloblast has been prn'dun?ed. f:, :hg:wn i ;
: Eﬂh'inguwr:t terminal zooecium in which & single fised statoblast et
e E has been formed. The degencrated pglf'pide of the latter is also
- shown, Tts roof has largely disappeared. On the left a zooecium

with a single statoblast is figured.

Plumatella (Afrindella) persica, sp. nov.
F16. 4.—Fixed statoblasts, ¥ 40.

5.—A part of a still vigorous colony growing ona rootlet, X

6.—A part of a colony in which most of the zooecia
upper layer have degenerated and disap

~ those of the lower layer exposed.
latter has also degenerated, exposing.
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POLYZOA OF SEISTAN.
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i CARABIDAE FROM SEISTAN.
o
P By H. E. ANDREWES.
Yof 5
b i {The Carabid beetles on which Mr, Andrewes has been kind enough to report

were collected, mostly by M. 5. WL Kemp, in the depth of winter,  With the
\ exception of Mefabletns fuscomaculatus and Microlesies corticalis, which
r come [rom the desert, they were found at the edge of water-channels, streams
., or » or at that of Hamun-i-Helmand or lake of Scistan.  On the shore
e oft; is |ﬂk§ there is in winter a drift-line miarking lhml-]r'.'ui_ and consisting
] mainly of fragments of reeds. Under these fragments a fairly large fauna
{consisting mainly of beetles and Heteroptern, but also including earwigs, 4
3 Load, cte.) finds shelter, and here we took ne les= than seven of the sixtesn
Ll - Carabidae found in Seistan.—N, dwnaidals

~ The species of Carabidae taken in Seistan number sixteen only.

~ These show little relationship to the Indian fauna, though there
- are two species of which I have records from Karachi and the
- United Provinces respectively. .\ third species has not vet been

A
5 ‘:}E rded as coming from India, but I have examples of it in my
o lection from the Himalayas as mentioned below. Seistan-—

udging by the Carabidae—seems to be near the boundary (in so
it exists) separating the fauna of Central Asia from that of
long sandy tract which stretches from Morocco to Sind. T have
e to determine most of the species, but have had to leave
e or two unidentified.

Distichus planus, Bon.

X. No.8782, Lab-i-Baring, Seistan, 7-xii-18, under drift
Hamun,
mmon in S.E. Europe, S.W. Asia, Bavpt, efc.

Dyschirius sp.

No. 8795. Edgeofstream of saline water near Lab-i-,

cistan, II-xii-18.

e not been able at present to identify this species.
--Fognnus micans, Chaud.

8791-3. Lab-i-Baring, Seistau, 7-xii-18, under
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Bembidium niloticum, Dej,

[ Bx. No. 8799. Water-channels near Nasratabad, Seistan,
xi-18,

Described by Dejean from Egypt, whence it extends cast-
wards as far as Japan, and south to the Malay Peninsula; T have
seen Indian specimens from the Himalavas, but not further south.

Bembidium varium, Oliv,

11 Ex. Nos. 8798-9, 8802. Near Jellalabad, Seistan, 2-x11-18.
Channel 8 wmiles E. of Lab-i-Baring, Seistan, 16-xii-18.

Extends apparently over the whole of Europe, and the greater
part of temperate Asia

Bembidium latiplaga, Chaud.

5 Ex. Nos. 8794, 8797, and 8800. Channel 8§ miles E. of Lab-
i-Baring, Seistan, 16-xii-18. Water channels near Nasratabad,
Seistan, xi-18, Edge of stream of saline water near Lab-i-Baring,
Seistan, 11-xii-15.
Mediterranean basin and S. Russia. I am not aware that the 1
species has been recorded vet from a locality so far east as
seistan.

Siagona europaea, Dej.

t Ex. No. 8759. Lab-i-Baring, Seistan, 7-xii-18, under drift
at edge of Hamun.

This is the furthest point east from which 1 have seen an
example of this species, which is commonly found in the Mediter-
ranean basin. T have quite recently (Ann. and Mag. Nat, Hist., (9)
iii, 1919, p. 470) given my reasons for considering it distinet from
the Indian S, depressa, F.

Chlaenius semicyaneus, Solsky !

1 Ex., No. 8777. Hurmuk, Perso-Baluch-Afghan frontier,
ca. 3,000 ft., 22-xi-18.

A single @ example agreeing fairly well with  Solsky’s
deseription, but I have no specimen available for comparison.

Chlaenius spoliatus, Rossi.

3 Ex. Nos. 8780, 8783-4. Tab-i-Baring, Seistan, 7-xii-18,
under drift at edge of Hamun.

This species has a very wide range, from S. Europe and N.
Africa to Japan; it does not extend to Southern Asia.

Diplocheila transcaspica, Sem.

2 Ex Nos. 8781 and 8785. Lab-i-Baring, Seistan, 7-xii-18,
under drift at edge of Hamun.
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Hitherto known only from the transcaspian provinces of
Russia,

Pterostichus sp

3 Ex. 2 9. Nos §786-8. Lab-i-Baring, Seistan, 7-xii-18,
under drift at edge of Hamun.

Possibly one of the numerous species described from Central
Asia.

Brachinus sp.

1 Ex. No. 8790. Lab-i-Baring, Seistan, 7-x1i-18, under drift
at edge of Hamun. ;

Unknown to me. Chaudoir's Monograph of this genus un-
fortunately does not embrace the palaearctic species.

Glycia ornata, Klug.

I Ex. No.8778. Nasratabad, Seistan,ea. 2,000 ft., 26-xi-18.
Ranges from the Mediterranean basin through the desert
regions of Egvpt and Arabia as far as Sind.

Metabletus fuscomaculatus, Motch,

I Ex. No. 87g6. Lab-i-Baring, Secistan, 15-xii-18, at base of .
desert plants. ;
~ South Russia, Mongolia, Caucasus, Syria; I have specimens
in my collection from Chamba, Himalayas, but the species has not
previously heen recorded from the Indian region.

Microlestes corticalis, Dufour.
aEx @ ¢ No. 1401. Lab-i-Baring, Seistan, I3-xii-18, at
- hase of desert plants, | : 5
Extends from the Mediterranean basin to Central Asia, oL
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REPORT ON THE FRESHWATER
GASTROPOD MOLLUSCS OF LOWER
MESOPOTADMIA,

PArT I. THE GENUS LIMNAEA,

By N. Axnanpary, D Se. F.4.5.8., Dircctor, Zoological
Stirvey of India, and Bain: Prasuap, D.Sec., Offs. Director of
Fisheries, Bengal, Bihar and Ovrissa.

(With Plates XIIT, X1V.)

In the report of which the first part is now published we pro-
pose to discuss the freshwater Gastropod molluses of the delta of
the Tigris and Euphrates and of the lower reaches of the two rivers.
Stress of other work and official duties have already greatly delayed
its preparation, and as the medical authorities are anxious for any
information about the freshwater molluscs as soon as possible, we
have decided to issue it in parts dealing with separate genera or
larger groups. It will be convenient to include this report in the
same volume as that on the molluses of Seistan, as the two faunas
are related,

The material from Mesopotamia that we now have in our
hands consists of three collections, all presented by the generosity
of their collectors to the Zoological Survey of India. Two of these
have already been discussed! They were made by Lt. Col. W. H.
Lane and Bombadier R, Hodgart and consist of empty shells, most
of which were probably subfossil. The third collection, made by
Capt. C. L. Boulenger, adds greatly to our knowledge as it includes
specimens preserved in spirit. It has been possible with its aid to
correct and expand the results based on shells previously examined.

We have, so far as possible, consulted the literature on the
Persian, Central and Western Asiatic molluses, as well as that on
those of India and Europe, but it is possible that some Russian
works, or memoirs published in Europe during the war, may have
escaped our notice. The only- paper dealing specifically with
Lower Mesopotamia that we have found is Mousson’s, ‘ Coquilles
ters. et fluv. rec. Dr. A. Schlefli en Orient™ in the Journ. de
Conchyl. XXII (1874). The descriptions in this paper are fairly
full and it has not been difficult with specimens before us to dis-
eriminate the species. The paper, however, is not illustrated, and
without figures or specimens verbal descriptions of freshwater
molluscs have little value. We are strongly of the opinion that

I Annandale, Rec. fud, Mus. XV, pp. 159-170, pl. xx (1918).
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among the Pulmonata at any rate no deseription unaccompanied
hy a recognizable figure should be considered valid.

Genus Limnaea, Lamarck.

The species that occur in Lower Mesopotamia are of con-
siderable interest. They fall into two of the main groups of the
genus, namely those that may be called, in quite a general sense,
those of L. anricularic and L. truncatula.  Most of them we assign
to the former group. These species are all variable and at first
sight it might seem that most of those of southern Persia and the
lower valley of the Tigris and Euphrates were conspecific, merely
separable into numerous races and varieties. A careful study of a
large amount of material has, however, convinced us that this is
not the case, and that a number of species actually exist which
can be separated by anatomical as well as merely conchological
characters. The examination of voung shells is most important
for this reason, and we find that adults which resemble one
another rather closely can often be traced hack to young forms that
differ considerably. In conditions such as those found in Lower
Mesopotamia, and also in most parts of Persia, convergence seems
to have taken place between different species of the genus on a
fairly extensive scale, and forms which are perhaps not closely
related genetically have come to resemble one another owing to
the plastic influence of environment.

In Seistan we know of two species of the L. auricularia group
(L. gedrosiana and L. baciriana) which at first sight appear almost
identical, but on a detailed investigation have proved quite dis-
tinet, We are of the opinion that these species each had a differ-
ent line of ancestry, but have thought it best in the present
state of our knowledge not to discuss these lines of ancestry in
detail,

Similarly in collections [rom Tower Mesopotamia we lave
found five forms that seemed to us on a superficial examination to
arade the one into the other. Two of these (L. gedrostana and
L. bactriana) are the same as the two Seistan species. The others
are L. percgra canalifera, L. tenera enphratica and L. cor.

It is important, therefore, to consider what common [eatures
are to be found in the forms of each country, and to what extent
these features can be correlated with peculiarities of environment.

Both Lower Mesopotamia and Seistan are countries that have a

prolonged dry season, when the temperature is high, and are
nevertheless liable to floods. In Seistan the water always contains
a high percentage of mineral salts, while the delta of the Tigris and
Euphrates is an estuarine tract in which even water that is practi-
cally fresh is probably liable to be contaminated with water of com-
paratively high salinity. Moreover, this tract has been gradually
extending southwards and receding from the north for a consider-
able period, and many of our specimens are from old deposits that
must have been laid down in conditions far more estuarine than
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those that now prevail in the districts where the specimens were
collected.

Both the species of Limnaeq from Seistan and those from
Mesopotamia have in most instances small and very thin and fragile
shells, which are sculptured with more or less prominent longitudinal
ribs, but the ribs on those from Mesopotamia are much more pro-
nounced than .on Seistan shells, This is so even in identical
species, The shape of the shell in most forms exhibits slightly
different modifications in the two countries. The two Seistan
species are both rather narrow but have relatively large and
patent mouths and short, pointed spires.  The three distinet Meso-
potamian forms exhibit a tendency, on the other hand, to grow
broad in proportion to their height, while their spires are still
shorter. Their mouths, in the broader forms, are relatively narrow
but on the whole resemble those of L. gedrosiana and L. bactriana.
An entirely new character appears in Mesopotamia in the canaliza-
tion of the suture above the body-whorl found in all the endemic
species and well-defined races.

How far can these differences and resemblances be correlated
with similar peculiarities of the shell from different or identical
t¥pes of environment in other countries ? Baker ! in his fine mono-
graph of the North American Limnaeidae, states that shells from
saline districts in that country are prominently ribbed, but whether
this ribbing is associated with the presence of any particular salt
we are not informed. We know in a general way what salts are
present in the waters of Seistan,® but no information is available
about the composition of those of the Euphratic delta.

Thinness, fragility and paleness of shell in Limnaca are usually

" associated with unfavourable conditions of life, but more precise

3 information is needed on the point. The reduction of the spire and
f enlargement of the body-whorl and mouth provide additional space
i for the branchial chamber and allow a larger portion of the animal

to be extended from the shell. This character, moreover, seems

to be definitely correlated with difficulty in obtaining the necessary

oxygen, and we find difierent forms of the same species * (living in

i-__ different types of environment in the same localities) in which it is

by more developed in those that live in still water than in those that

k inhabit streams, Both in Seistan and in Mesopotamia the Limnacae

P live mainly in flooded country, perishing in large numbers when the

ﬁ_,} floods subside. The few individuals that survive to perpetuate the

: species from vear to vear retire to shallow pools, backwaters or

lakes. In the course of such an existence conditions must be

encountered in which life is difficult and water lacking in free
oxvgen.

The Limnaeae of Mesopotamia are, except L peregra canalifera,

clearly depauperated forms, and the considerably larger size attained

! Baker, Spee. Pueb, Chicage Ac. Sei. 11 { 1g11).
¢ Annandale, Ree. Tud. Mf: XVIILL, pp. 10, 15 (1910).
¥ Annandale, Rec. fud, Mus. X1V, p. 130, fig. 4 (1918).
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by this race is in itself evidence of a different origin from that of
the others associated with it—evidence which is greatly strength-
ened by an examination of the young shell.

In this discussion we have leit L. hordenm out of account. It
is so different from the other species of the fauna that there can be
no doubt of its different origin ; there can be little doubt of its re-
lationship to L. fruncatula. It has, however, a larger mouth to the
shell than that species and more tumid whorls, especially of the
spire. It has, therefore, fullowed a line of evolution in some res-
pects parallel to, in others divergent from, that which has resulted
in such forms as L. cor.

Key to shells of Limnaea from 5. Persia and Lower Mesopotama.

A. Height of mouth less than § that of shell,t
1. Whorls of spire tumid ; suture oblique .., o L. hordeam.
2 Whorls of spire not tumid ; suture much less oblique ... L. frencatula.
B. Length of mouth more than § that of shell.
1. Upper surface of body-whorl not flattened ; suture
above it not canalized. (Height less than 20 mm.)
a. Mouth of shell projecting strongly in ventral view;

arc of lip practically a semicircle o .. e prersica.
&. Mouth less expanded, projecting less; arc of lip less
than a semicircle.
i. Whorls of spire somewhat tumid 2; suture
impressed ; main axis of mouth forming an
acute angle with that of shell. L. baciriana.

it. Whorls of spire not at all tumid ; suture little
or not at all impressed | main axis of mouth
parallel te that of shell,
o Arc of lip quite regular; apex sharply
pointed ven Lo TFEANICHES
B Arcof lip irregular ; apex bluntly pointed.
t Are of lip never more than slightly
flattened
® Arc of lip so flattened as to form a
slanting straight line ... ... L. gedvosiana var.
rectilabpiim.

L. gedrosiana.

2. Upper surface of body-whorl distinetly fAattened and
deeply depressed round suture,
a. Shell over 15 mm. high, not very fragile, with the
spire usually about 1 as long as the body-whorl [fera.
and the latter much narrower than high .. L prevegra canali-
&, Shell not higher than 15 mm_, fragile, with the spirc
niwnﬁs]us:‘ than © the height of the body-whorl,
_ which is as broad or nearly as broad as high.
i Spire very small; upper surface of body-whorl
transverse, almost at right angles to the main
axis ; deeply depressed round suture SRR P
it Spire small; upper margin of body-whorl cutting
main axis obliquely, less depressed round suture. L. fenera  euph-
ratica,

The key applies only to adult shells: for young shells our
figures in the plates issued with this paper and our former one

L Cf. p. 41, Rec. Ind. Mus. XV1I1, The specimens now before us show
lhat'ththﬂh!‘rirulh may be, and probably always is in the adult, more than § as leng
as the shell,

3 On p. 45. line 19 of this volume, the word * grealy ” has slipped out be-
tween “not"' and * swollen,'
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ot the molluses of Seistan may be consulted (see plates i, vii,
xiii, xiv of this volume).

Limnaea gedrosiana, Annand. and Prashad.
1018, Limuaca subpersica, Annandale, Rec, fnd. Mus. XV, p. 146,

pl. xx, fig. 5.
19rg, Limmaca gedrostana, Annandale and Prashad, Ree. fud. M.
MNVILL p. 48, pl. vin, figs. 2-4.

There is in Captain Boulenger's collection a fairly good series
of specimens in spirit which we cannot separate from our recently
described species. The shells, however, though not thicker or
less fragile, possess much stronger longitudinal ridges on the body-
whorl than specimens [rom Seistan or Baluchistan. There is no
spiral sculpture. The mouth of the shell is also as a rule a little
narrower, but this difference is hardly bevond the limits of normal
variation and is not so great as that observed hetween shells from
Baluchistan and those from Seistan. The largest shell is 10 mm.
high and its maximumn diameter is 7 mm. The specimen recently
figured by one of us provisionally as L. subpersica, Tocard, is a
very young shell of this species,

The radula is so variable in L. gedrosiana that it cannot be
regarded in this species as possessing sound diagnostic characters.
In a specimen from Mesopetamia it is very like that of some
individuals from Baluchistan.

The genitalia resemble those of the Seistan form figured and
described by us in the original description of the species. Some
differences exist, but these are due to the fact that the Seistan
specimen we figured was abnormal in certain respects, as is borne
out by dissection of another specimen from the same country. This
specimen was found to have the genitalia quite similar to those of
specimens in the present collection. The abnormality in the indivi-
dual figured consisted in the large development of the accessory
gland and in the poorer development of the hermaphrodite gland,
its duct and the uterine duct ; all these latter structures are much
better developed in normal specimens, while the accessory gland is
usually a small structure. ‘The proximal part of the vas deferens
also is rather thicker in normal specimens.

It is clear, therefore, that individual differences must be looked
for in the genitalia as well as in the shell and radula of species
belonging to this group of Limnaea.

The precise locality of Capt. Boulenger's specimens is given
by him as ‘* higher reaches of Khandag Creek, Basra, Mesopota-
mia.'’ The species is not uncommon in swamp-deposits in the
delta of the Euphrates.

Limnaea bactriana, Hutton,

(PL. X1V, fig. 3.)

|g:g: Limpaea bactriana, Annandale and Prashad, Rec. fud, Mus.
XVIIILL p. 45. pl. v, figs. 1, 2; pl. vii, fig. 6.

. L
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Three specimens in spirit collected by Capt. Boulenger in ponds
connected with the Khandag Creek in a palm-grove near Basra
scem to belong to thisspecies.  The shells are, however, thicker and
are sculptured with curious flattened opaque ribs on the body-whorl.
The form is also narrower, perhaps because the specimens had not
reached their full growth, and the basal whorl of the spire is smaller
and not so distinetly separated from the bodyv-whorl. Otherwise
the spire has the characteristic features of Hutton's species. A shell
18 10°5 mm, long, and its maximam diameter is 6 mm.

The three shells are all more or less broken. With more
abundant material racial differences might perhaps be found between
shells from the eastern parts of the range of the species and those
from Mesopotamia.

The radula of a specimen has the approximate formula 18.8.1.
8.18. The asyvmmetry of the cusps of the central tooth is very
distinctly marked, as also is its tridentate character, The inner cusp
of the lateral tooth though situated at a higher level than the outer
is not much larger; all the cusps of the laterals, however, are
pointed, differing in this respect from those of the Seistan specinens.
The marginals have four to seven blunt cusps, all situated in the
same straight line, and one or two small pointed cusps situated on
the outer marging of the teeth near the base,

The genitalia. Owing to paucity of material and to the speci-
mens being very much contracted we are not able to add much
to our previous account. The genitalia of a Mesopotamian speci-
men resemble those of specimens from Seistan except that the
uterine duct is much thicker at its commencement, the prostate
15 better developed and lies a little higher up on the male duct,
which also is much thicker in its proximal part. These differ-
etices may be due at any rate in part to the state of sexual activity
in which the molluzes were killed.

Limnaea peregra race canalifera, Mousson.
(Pl. XIV, figs. 1, 2.)

1874, Limnaea canalifera, Mousson, Fowrn. de Concliyl. X X1, p. 41
1915, Limnaea peregriformis, Annandale, Kee. fud, Mus. XV, p. 105,
pl. xx, fig. 4.

This is much the largest form of Limnaea known to us from
Mesopotamia, and the only one in which the shell grows more
than 20 mm. long. The shell is also stouter and more coarsely
sculptured than that of other species from the lower Euphrates.
It has as a rule—though the fact is not mentioned in the original
description—one more whorl, i.e. five whorls instead of four.

. In dorsal view the shell is very asymmetrical bilaterally. The
spire 1s acuminate, conical, vertical, exserted but short, but not
50 sho_rt as_that of other shells of the same group from Meso-
potamia, being at least (in adult shells) 1 as long as the body-
whorl, Its whorls increase rapidly and evenly in size and the
spiral between them is oblique, linear and somewhat impressed.
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Each whorl is nearer the inner than the outer margin of the one
that succeeds it. They are slightly swollen and slightly flattened
above. The apex is small and rounded. The body-whaorl is long
but rather narrow and not very convex, Its upper surface is
flattened and oblique but not angulate. The inner margin is
Z-shaped, the upper half of the outline consisting of a somewhat
flat curve. It then slopes in fairly abruptly and finally forms a
broad projecting lobe, which corresponds with the inner anterior
angle of the mouth. 7This lobe does not project so far sideways
as the outline of the upper part of the whorl. The outer margin
of the whorl forms an arc of wide diameter and less than a semi-
circle, The surface is not highly polished. It is ornamented with
rather coarse and irregular longitudinal ridges, some of which may
be called low costae, and striae. Minute spiral striae are also
present.  The first three wharls are, however, almost smooth.

In ventral view the shell is ovoid. The body-whorl is swollen
above and transverse at its upper margin. It disappears behind
the mouth some little distance above the anterior extremity of the
latter. The shell 1s very narrowly rimate. The mouth is long and
somewhat expanded, ovate, nearly vertical, sometimes narrowly
rounded or truncate both above and below, sometimes pointed above
and rounded below. ‘The lip is thin and sharp and its curvature
is often uneven but never highly convex. The callus is well
developed above, joining the columellar border to the lip. The
columella is loug and twisted but not curved. The margin of the
mouth is long, straight and wvertical below the umbilicus. The
columellar border is expanded and flattened over the umbilicus.
The inner anterolateral border of the mouth is very slightly ex-
panded and produced. The sculpture of the surface is not so
well developed in this view as in the dorsal.

As seen from above, the spire increases gradually but often
irregularly and the suture becomes gradually more impressed until
it is practically canaliculate as it approaches the outer lip.

The radula has the dental formula 13.8.1.8.13. The central
tooth though minute is distinctly bicuspid, having a small,
sharp subsidiary cusp at the base of the main one, which is narrow
and sharp. The laterals are tricuspid and their cusps are long,
slender and sharply pointed. The lateral cusps are equal and a
little smaller than the central one, but the inner cusp arises at a
considerably lower level than the outer one. The marginals are
very uniform in structure. Each has three (or occasionally four)
subequal cusps arranged in a slanting line, The only difference
between those of the inner and the outer rows is that in the later
the cusps are blunter and a little less regular in shape.

The jaw is broad, dark and stout. The free margin of the
upper part is broadly truncate and the internal surface is concave
in the middle region.

The animal, as seen in a highly contracted state and preserved
in spirit, offers no particular external diagnostic features. The
mantle is pale with large dark spots.
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The gemitalin. On comparing the genitalia of this form with
those of L, gedrosiana' we find that the hermaphrodite gland is :
‘much larger and more lobose. The hermaphrodite duct is much ‘-
longer, more convoluted and more swollen in its distal portion.
The situation of the prostate is similar but the gland itself is larger
and the upper part of the male duct above the prostate much g |
more swollen ; the penis-sac is also more elongate. The uterus is " !
swollen in the middle but pointed at the two ends. The sper- \
matheca has a shorter duct than in L. gedrosiana, but nearly equal
in length to the spermatheca itself,
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The height of the shell is from 13 to 13 the maximum dia-
meter ; the height of the mouth at least twice its maximum dia-
meter, The height of the shell is from 11 to 12 that of the mouth
and the maximum diameter from 13 to 21 that of the mouth.

Capt. Boulenger obtained a number of living specimens in the
Khandag Creck at Basra.

The specimen recently figured by one of us and assigned pro-
visionally to L. peregriformis, Locard, is a young shell of this
species, It differs considerably from older ones. Adult shells only
difier from a series from the Rhineland in the Indian Museum,
labelled L. ovata var, inflata, in having the upper surface of the
body-whorl flatter and more depressed round the suture.

Limnaea cor, sp. nov.
(P1. XIIT, figs. 1, 2.}

The shell is moderately small (less than 15 mm, high), thin
and fragile, diaphanous, tinged with rose-pink when fresh, con-
spicuously striate longitudinally, and remarkable for its short, erect
acuminate spire, the base of which is deeply depressed, and its
large, irregularly heart-shaped, transverse body-whorl, the maxi-
mum diameter of which is practically the same as the height.

In dorsal view the following particulars are apparent: The
spire consists of three whorls and is not more than § as high at
the body-whorl. The apical whotl is minute and rounded, the
second at least three times as deep and broad as the first, which
is set upon it nearer the inner than the outer margin of the shell.
It is somewhat convexly flattened above and its outer margin
slopes gradually outwards and downwards, while its inner margin
is vertical. ‘T'he third whorl, which is at least five times as large
as the second, possesses the same characters in a more developed
manner. 'The suture of the spire is oblique, linear and depressed,
but not very deeply. The body-whorl is bilaterally very asym-
metrical and irregularly heart-shaped. Its upper surface is broad-
ly flattened and decidedly angulate atits outer margin. The
suture just abowve it is deep and broad. ‘The inner margin is con-
spicuously Z-shaped. In its upper half it is very convex, repre-
senting an arc of nearly a semicircle. It then slopes gradually
inwards for some distance, and finally projects outwards to form
a semicircular lobe corresponding to the outer anterior extremity
of the lip. Just above this lobe there is a broad, slanting longi-
tudinal depression on the surface of the shell. The outer margin
of the whorl possesses a fairly even convexity in an arc greater
than a semicircle, but its middle region is often more or less flat-
tened and straight. The upper and outer part of the whorl is
tumid, but the surface slopes somewhat abruptly towards both the
lip and the anterior extremity of the shell. The sculpture on this
surface is conspicuous even to a good naked eye, but has a very
delicate appearance. It consists, as seen under a powerful lens,
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of numerous curved, flattened ridges or fine ribs separated by ¥
sharp-cut furrows and themselves composed of numerous sharp |
lesser ridges divided by striae. Transverse striae are ill-developed :
or ohsolete. The polish of the surface is exceptionally bright. i
In ventral view the spire appears nearly of the same size as
in dorsal view and, except that the spiral is of course reversed, has
much the same appearance, The hody-whorl in this view is broad
and transverse above, with its surface highly convex, but it dis-
appears rapidly behind the mouth, which is of great relative length
and neatly in the same axis as that of the shell. The mouth is
more or less quadrate, narrowly truncate or subtruncate above J
and by no means broadly rounded at its anterior end, where the .
lip is hardly at all expanded or everted. Its upper extremity is
situated a very short distance below that of the body-whorl The
lip is sharp and convex in an arc greater than a semicircle, Its
arc is, however, often a little flattened in the middle region and
the extreme margin is occasionally introverted in this flattened
part. The callus is well developed but not coarse above, con-
necting the columellar border with the lip. The columella is
strongly arcuate. Its expanded border completely or almost com-
pletely closes the narrowly rimate umbilicus. Below the body-
whorl the inner edge of the mouth is straight and vertical. The
sculpture on this surface is not so delicate or regular as on the
dorsal surface and the polish is less marked.
As seen from above the shell presents several characteristic
features. Rapid and regular increase of the whorls is apparent
and also the flattened upper surface of all the whorls but the apical |
one. It is also evident that the upper surface of the body-whorl |
is not only flattened towards its margin, but deeply hollowed out- !
side the suture, especially in the region near the lip. The lip pro-
jects from the shell with an almost semicircular concavity in its
margin and then slopes outwards gradually.

& ATl . 5
% Measurements (in millimelres) and Proporiions of Shells. . "i
- Height % 4 ae | e 1w 823 0,
N Maximum diameter A &3 L 55 -

_ Height of mouth R ] 0 &3 a5

. Maximum diameter-of mouath firs 53 e ST #

Maximum diameter 1o height
of shell
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 Maximum diameter 10 height
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The type-series consists of recent shells and was collected by
Capt. C. L. Boulenger in a marsh five miles north of Samara on
the lower Euphrates. Col, W, H. Lane also obtained many broken
subfossil shells in a lake-deposit at Nasariyveh,

Limunaca cor bears a resemblance, perhaps quite supetficial, to
certain forms of L. awrfcularia and allied species or races, but the
direction of the spiral, the form of the spire and body-whorl and
especially the comparatively narrow, quadrate or subquadrate out-
line of the mouth are very different on actual comparison. It is
probably an extreme form derived from L. lagofis. The young
shell departs much less conspicuously from this type than the
adult. It is unfortunate that we have no anatomical material.

Limnaea tenera race euphratica, Mousson.
{Fl. XIIT, figs. 3-5.}

1870,  Limndea enplivatica, Mousson, Fourn. de Conchiyl. XX 1, p. 4u.
1918, Limwnaea fenera. Annandale. Kee. fud, Mus. XV, po ths, pl. xx,
fig: 3.

At first sight the shell looks like a connecting link between
L. fercgra canalifera and L. cor, but many differences from both
appear on a close inspection. Both the adult and the young shell
are more like those of L. cor.

The differences from L. cor to be noted in the dorsal aspect
of the matureshell are the following. The spire is longer and more
prominent and has its basal whorl less depressed and more swollen
and its suture less transverse. The upper surface of the body-
whorl is less broadly attened and the suture above it less trans-
verse. The outline of the shell is more graceful and still more
asymmetrical, The upper part of the inner margin is less convex
and the slope inwards more abrupt and the terminal lobe more
prominent and narrower. The outer margin is practically semi-
circular. The sculpture of the surface is less regular and the com-
posite longitudinal ribs less distinct and less curved.

In ventral view the part of the body-whorl visible is longer, .

narrower and less tumid. Its upper margin is more coblique and
less flattened. The spire is considerably shorter than in the dorsal
view. The upper extremity of the mouth is removed from that of
the body-whorl by a distance nearly equal to the length of the spire
as seen in this view. The outline of the mouth is regularly oval.
The lip at its inner anterior extremity is distinctly expanded and
flattened. The callus is poorly developed above the columella,
which is straighter.

As seen from above, the most noteworthy differences between
the shells are, apart from those already noted in the dorsal and
ventral views, (1) that the surface of the body-whorl is much less
concave and that its concavity near the lip has a less confined
character; (2) that the lip on leaving the shell has at first a com-
paratively narrow concavity and then proceeds outwards and back-
wards abruptly with a slight arc.
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The specimens we have examined are also colourless and
opaque and seem to be thicker than those of L. cor, but they are
perhaps not so fresh.

Measurements (in mullimetres) and Proporiions of Shells.

Height ; 13 15 11 10°5 7's
Maximum diameter h 2 a5 s 70 52
Height of mouth 11 g0 i 75 Gra
Maximum diameter of

mouth Lk 325 F3 }'a 325 3o
Maximum diameter to

height of shell | R R L 1 :I'57 8 I:1'33
Maximum diameter to

height of mouth G E e I 0 O D L O - SO (%

These measurements, few as they are, illustrate the variable
character of the race. We do not, however, find it possible to
draw any line between the forma fypica and Mousson’s var. angus-
tior, as narrowness of the shell and flattening of the are of the lip
are by no means always correlated and shells with the arc of the
lip flattened are mixed indiscriminately with those in which it is
convex. The mouth, however, is as a rule narrower and more
elongate than in the typical L. fenera, Kiister, and the shell seems
to be more variable, some individuals departing from the forma
fypica more than others. (Kiister, however, only figures one
shell). For these reasons we think it best to recognize the Meso-
potamian race as distinet, though not specifically. Fully adult
shells are perhaps more different than young ones. The differences
between the extreme tyvpes of the typical form of the race and its
phase angustior and those between phases A and B of L. bactri-
ana are very much the same, but intermediate individuals are
much more numerous.

L. tenera euphratica is common along the banks of the lower
Euphrates in both recent and subfossil deposits. Capt. Boulenger
obtained a series of rather small shells in a marsh 5 miles north of
Samara.

Limnaea hordeum, Mousson.

(Pl. XIV, figs. 4, 5.)

1874, Limnaea hordewnm, Mousson, fourn, de Conchiyl. XX1I, p. 42,
1919. Limnaca hordeom, Annandale & Prashad, Ree. fnd. Muz. XVIII,
p- 57 pl. vii. Ag. 5.

We have found in the collection of the Indian Museum a shell
(identified by Mr. H. B, Preston as Succinea bensoni, var.) which
we believe to represent the adult of this species. It was associated
with a yvoung shell of L. gedrosiana under the same name and came
from the banks of the Gaud-i-Zirreh in the Afghan desert, where
it was collected by Sir Henry McMahon some years ago. This
shell agrees better in dimensions with Mousson's tvpe than those
we have hitherto examined but is slightly larger. It differs from
young shells in having the body-whorl proportionately smaller and
the mouth larger and broader and the lip thinner—differences that
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might be expected in an adult shell. The measurements are as
follows :—Height 7 mm., maximum diameter 3'5 mm., height of
mouth 4 7 mm., maximum diameter of mouth 2°2 mm,

The species is only known in what may be a subfossil state.
It has been found on the baunks of the lower Euphrates at two
places, in Seistan, and in the Afghan desert to the south-east of
that district. The Gaud-i-Zirreh is a great basin of strongly
saline marshland into which the Helmand river at one time drained.
See p. 4 and plate 1 of this velume.

The adult shell is still more like that of L. fruncatula than
the voung, but the same differences persist in a sufficiently strong
degree for specific separation. The Mesopotamian specimens we
have examined are all young.
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EXPLANATION OF PLATE XIII.

Limnaea cor, sp. nov.
Fic. 1.—Type-specimen from marsh near Samara, Mesopotamia.
Actual height 12 mm.
,; 2.—Young shell from the same locality. Actual height 6 mm.

Limnaea tenera euphratica, Mousson.
VEIG. 3,3a.—Shell of the phase angustior, Mousson, from a marsh
near Samara. Actual height 10’5 mm.

T x]. .—Shell of the forma typica of the race from the same locality.
- ~ Actual height 10°5 mm.

ey 5.—Young shell from the same locality. Actual height
6o
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EXPLANATION OF PLATE XIV.

Limnaea peregra canalifera, Mousson.

Fic. 1.—Shell from Khandag Creek near Basra. Actu
22 mm,

,» 2.—Young shell from the same locality. Actual 11
7°5 mm. 2o [T

Limnaea bactriana, Hutton,

Fic. 3.—5Shell from Khandag Creek near Basra, &ctual
& mm. ;

Limnaea hordeum, Moussoun.

Fic. 4.—Adult shell (? subfossil) from the Gaud-i-Zirreh i
Afghan Baluch desert. Actual height 7 mm.

.y 5.—Young shell (? subfossil) from the banks of the Eu

at Nasariyeh, Mesopotamia. Actual hei
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ON A NEW GENUS AND SPECIES OF
COCCIDAE FROM NORTH-WESTERN INDIA
AND BEASTERN PERSIA.

By E. Ernest GrREEN, F.ES5., F.Z.5.

{(With Plates XXT—XXIIL.)

Genus Najacoceus, nov.

Characters as in Erfton (of the subfamily Pseudococcinae) :
buat with an enormously elongated ovisae, within the anterior
extrenity of which the adult insect lies concealed. Type serpen-
{fnus, Green,

Naiacoccus serpentinus, sp. nov.

Adult female occupying the extremity of a long, white, tubular
ovisac which may form either a simple loop or be twisted into an
irtezular coil (see fig. 1). When uncoiled and extended the ovisac
may attain a length of approximately one and three-quarter inches,
the average length being well over oue inch.

Adult female, removed from the ovisac, dull slaty grev or pur-
plish brown: broadly ovoid when viewed from abowve (fig. 20) :
irregnlarly tumescent when viewed from the side (fig. 2za): the
dorsal area of the abdomen contracted and transversely wrinkled,
the posterior segments assuming a dorsal position. Antennae
small, 7- to g-jointed (see fig. 3), the proportionate lengths of the
several joints varving considerably. The nermal nomber is ap-
parentlvy 8 (fiz. 36, ¢, d), the larger number (fig. 3a) being excep-
tional and produced by a fracture of the normal 4th joint, while
the smaller number has presumably resulted from the fusion of
two joints (fig. 3f). In some instances the division between the
7th and 8th is incomplete (see fig. 3¢). Apex of terminal joint
fruncate or obtuse, with 5 or 6 stout hairs: each of the remain-
ing joints usually witl 1 or 2 small hairs on one side. ILimbs
small but comparatively stout (fig. 4): the tibia and tarsus
together markedly shorter than the ifemur and trochanter;
coxa unusually large, especially in some examples (see fig. 45):
digitules simple. Anal ring (fig. 5) with 6 stout setae: some
smaller setae immediately above and below the anal aperture.
Anal lobes inconspicuous, represented by two small rounded
prominences on the dorsunm—one on each side of, and slightly below
the anal aperture (see fiz. 20). Spines of the form shown at
fiz. 56 occur in transverse series across the dorsum of the abdomi-
nal segments—sparsely on the basal but more numerously on the
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posterior segments. Similar spines are clustered on the small anal
lches and on a corresponding tract on the preceding segment.
Intermingled with the spines arc many minute, obscurely trilocular
pores, which occur (rather more abundantly) on the venter also,
There are some larger circular pores near the posterior extremity
of the venter. Length (under compression) 2°5 to 4 mm. Breadth
2 1o 3 min.

The early adult insect (belore the production of the ovisac) is
enclosed in a more compact, felted covering, of a grayish ochreous
colour, which may be observed—even in older examples—as a
pointed cap at the anterior extremity of the ovisac. The freshly
deposited eggs are of a pale yellow colour, but become reddish
before hatching. The number of ova produced by a single female
probably amouuts to several thousands.

On a large arboreal Tamarisk (Tamarix arficulata), T.ahore,
(*ollected by Dr. N. Aunandale in May. *° T. arficilata is one of the
chief shade-trees in Lahore., Mr, Sundar Lal Hora, M.5c., Research
Assistant, Z.5.1., found the Coceid upon it in abundance in Octo-
ber, but T have failed to do so on several occasions in January.
N

The extraordinary masses of tangled ovisacs must be very
conspicuous objects on the trees, but might easily be mistaken for
collections of bird droppings, such as may often be seen on branches
beneath the roosting places of flocks of sparrows. The insects
excrete a considerable amount of viscid fluid which oon assumes
a brownish colour.

Lt.-Col. Stephenson {of the Government College, Lahore), ta
whom I am indebted for some excellent photographs of the insect
and for fresh living material, informs me that—in nature—the
long ovisac is always attached at each end, forming a simple loop.
The subsequent tangled conditior may be the result of wind.

MNaiacoccus serpentinus var. minor; nov.

Distinguishable from the type by its smaller size and by the
greater number of dorsal spines and dermal pores (fig. 6f). The
circular pores of the venter are particularly conspicuous and are
densely crowded on the posterior segments (see fig. Gg). The
average size of the insect ranges from 1'5 to 3 mm.; but little
difference can be observed in the length of the ovisacs which have
precisely the same appearance as those of typical serpenfinus.
The antennae (figs. 6a-d) are shorter, the number of joints
varying {from 5 to 7, being usually reduced by complete or partial
fusion. In some examples only 5 complete joints can be distin-
guished ; but the 6-jointed from (fig. 65, ¢) is the most frequent.

On Tamarix stricta. Collected by Dr. N. Annandale in two
localities several hundred miles apart, viz. :—

No. 8740, “ In desert north of Nasratabad in Seistan, Eastern
Persia; November. The roots and stems of T. sfricia, which
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mrel}*grnws larger than a small bush, are the chief source of fire-
woad in Seistan.”
~ No. 8745, “ From Kushdil Khan, in the Pishin District north
of Quetta, Baluchistan; December.,”




Fic. 1.— Naiacoccus serpentinus. Collection ﬂf ' ﬂﬁ%
of Tamarix articulata; ¥ about §. i
by Lt-Col. Stephensun}

w 2.—Natacoccus serpentinus, (a) Ds
side of adult female ; [b] dor

w  3.—Naiacoccus scrpm.-:mw;,
nae of adult female; ®

ﬁ__ﬁ ..I. i
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EXPLANATION OF PLATE XXIIL

4.—Naiacoccus serpentinus. (a-c) Various forms of mid leg
: of adult female; X 220.

»  5.—Naiacoccus serpentinus. (a) Anal ring of adult female

. and suarrounding parts; X 130. (b) Spines and pores

y from dorsum ; ¥ 450.

, 6.—Naiacoccus sarﬁm!mﬂs. var, minor. (a-d) Different forms
of antennae of adult female; X 220. (¢) Mid leg of

- . adult female; X 220. (f) Dorsal spines and pores; X%

450. ({g) Circular pores, from wventer of abdomen; ¥
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NOTES ON TWO COLLECTIONS OF BIRDS
FROM SEISTAN.

by E. C. Stuarr Baker, F.L.S5., F.Z.5.,M.BO.U., C.F.4.0.U.

In the vears 1903-05 a small collection of birds numbering
106 specimens wasmade by Mr, J.W. N. Cumming and other mem-
bers of the Seistan Arbitration Commission and has been described
by him in Journ. Bombay Nat. Hisi. Soc. XVI, pp. 636-699 (I903).
Another, consisting of only 31 specimens, was obtained by Dr.
N. Annandale and Mr, 8.\W. Kemp on their recent visit to Seistan.
Both these collections belong to the Indian Museum. As it was
throughout advisable that the specimens should be named after
comparison with the magnificent material available in the British
Museum, especially with that in the Hume collection, the Director
of the Zoological Survey of India kindly sent me the birds to work
out

The results show that the collection of 137 specimens contain
‘examples of 79 species all of which belong to the Indian avifauna
with the exception of Sylvia mystacea aud Passer moabiticus vatii,

The geographical affinities are Indo-Palaearctic, the races of
resident birds nearly all belonging to the Palacarctic rather than to
the Indian forms; for instance Corvus cornix sharpii, Corvus
frugilegus tschusii, Coracias garrula semenowi, Falco aesalon insignis,
On the other hand a few sub-species, apparently resident, are
typically tropical Indian, such as Gallinula chicropus parvifrons.

As many recent alterations in names have been made since
Blanford’s time, owing to discoveries by ornithologists of earlier
names having priority, ete., it has been thought advisable to add
in brackets the number of the bird according to Oates and Blan-
ford’s Avifauna. This will it is hopad facilitate recognition by
those field workers who might otherwise be puzzled.

B2 Tl field-notes in brackets over the initials N. 4. have i:'-_'eé;i-

- added by Dr. Annandale.

[The birds of Seistan, as might be expected from the peculiar
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were exceptignally fat. We watched large flocks of the Black-
tailed Godwit and other species continually grubbing in the mud
where we ourselves found no living thing. An examination of
their stomach-contents proved that they were feeding on the seeds
of water-plants, which were doubtless lying ready to sprout when
the flood-season began.

Water-birds, especially the Coot and the Gray Lag Goose (of
which no specimens were preserved) play an important part in the
cconomy of the Saivad or Hunters, a peculiar almost outcaste
tribe, who live on the shores of the Hamun in primitive reed-huts
and navigate its reed-beds in skifi-like rafts (fufin) of bulrush
leaves.

In winter the most abundant and conspicuous birds in Seistan
peculiar neither to the desert nor to the lake is the Rook. Enor-
mous flocks, so large that we frequently mistook them for clouds
in the distance, fly about the country at this season and settle
on the ground in open spaces, often among tamarisk bushes
round small pools in the desert. What they get to eat is a mys-
fery. We were told that these flocks arrived about October and
were popularly believed to eat up the  Hamun fly," a blood-
suckine fly (? Tabanus or Hacmatopoia) that spreads surra among
camels and horses. It is quite possible that the birds do devour
these insects, but it is also probable that their arrival coincides
with the close of the flies’ season of aerial life. N.A.]

1. Corvus cornix sharpii Oates. (6).
1go5. Corons cornix, Cumming; op. cif., p. 686,
0. No.24685: Rudbar, R. Helmand, Feb. o3.
g. ., 25492; Lab-i-Baring, ca. 1600 ft., 15.12.18.

2, Corvus frugilegus tschusii Hartert. (5).

1905, Corvus frugilopns, Comming, ep. crt., p, G806, i

2 . No. 24707 ; Mad-i-Ali on the Helmand, 13.3.05.
2. 24881 ; Kuhak, 20.3.05,

&@. ,, 25469: Lab-i-Baring, ca. 1600 ft., 15.12.18.
. ,, 25470; - S 15.12.18.

Of these Rooks the first two specimens have nearly completed
their facial moult but still have all the nareal bristles present;
No. 3 has the face quite bare whilst the fourth is a young bird
with the face fully feathered. [See notes at end of introduction.
N.A]

3. Argya caudata huttoni (Blyth). (ros5).
1905. Argye candata, Cumming, ap. cif., p. 6806,
. No. 24880 ; Kuhak, 26.4.05.
This is a tvpical hutfoni in appearance but is a very small

bird with a wing of only 83 mm. The striae on the breast are
almost obsolete,

s . . i
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4. Tichodroma muraria (Linn). (348).

105.  Fichodroma neraria, Cumming, o, cff., p. 680,
% . No, 24877 Peshawaran, 20.12.00,

5. oylvia mystacea (Ménétr.).

Wns.  Sylwie ferdond, Cumming, op, eff., p. 657,

o . No. 24883 ; Kuhak, 21.3.05.

6. Agrobates galactodes familiaris (Ménétr,). (350)
1905, dedon familiaris, Cumming, ap. oif., p. 686,
? . No. 24875 ; Kuhak, 22.4.05.
7. Prinia gracilis lepida, Blyth. (462).
toos.  Prinsa lepida, Cumming, op. cit.. p. 687,

o, No. 24879 ; Kuhak, 2.10.04.

8. Lanius cristatus isabellinus, Ehrenb. (479).
W03, Lawius phoenienroides, Camming (in part), op, cit., p. 687,

2. No. 24700 ; Kaod on the Asinki Canal, 28.3,03.

9. Lanius cristatus phoenicuroides (Hemp. and Ehrenb.). (480).
1903 Lawius phoenicuroides, Cumming (in part), op. eit,, p. 687,
o . No. 24878, Kuhak, 22.4.05.
The former of these shrikes is presumably only a migrant but
the latter is resident and breeds, for General R. Betham took many
of its eggs and nests when stationed at Quetta.

10. Sturnus vulgaris poltaratskii, Finsch. (532).

1905, Sturnus mensbieri, Cumming (in part), op. cit. p. 687.

0. No. 24686; Hamun, Seistan, Jan. o4. .
0. ,, 25489; Lab-i-Baring, ca. 1600 ff., 12.12.18.

11, Sturnus vulgaris nobilior, Hume. (533).

1905, Stuenns viensbiers, Cumming (in part), op, cit., p. 687,
o . No. 25472; Lab-i-Baring, ca. 1600 ft., 11.12.18.

Hartert has recently written a long article on the races of
Sturnus vulgaris (Novitates Zoologicae XXV, p. 327) but gives no key
and in some cases does not even say how they can be discriminated.
The deep colour of No. 25472, its almost black white-edged under
wing-coverts and deep red wings satisfy me that this specimen
must be referred to Hume's nobilior. The other two birds are cer-
tainly both poltaratskis with which menzbieri is now generally
placed as a synonym,
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[Both No. 25472 and No. 25489 were shot at the edge of the
Hamun near Lab-i-Baring in December. Small flocks of starlings
are not uncommon in the fields at this season, at which ploughing is

just commencing in Seistan. N.A4.]

12. Oenanthe deserti atrogularis (Blyth). (626).

1905.  Suxicoln deserti, Cumming, op. eil., p. 688.
o . No. 24712; Khwaja Ahmed, 3.4.03.
o 24808 ; Khwaja Ahmed, Jan. 05.
0. , 25481; Lab-i-Baring, 7.12.18.

o 25485 ; Lab-i-Baring, 8.12.18.

13. Oenanthe alboniger (Hume). (617).

1gn5.  Saxicola albinigra, Cumming, ep. cit,, p. 687.
& . No. 247'0; Kaod on the Asinki Canal, no date.
¢. ,, 25470; Lab-i-Baring, 7.12.18.
[Verv common with the last in the Seistan desert in
Tlecember, N.d4.]

14. Oenanthe picata (Blyth). (618).
: 1905, Saxicala capistrata, Cumming, ap. cit., p. 687, o ,
. a. No. 24711 ; Kaod on the Asinki Canal, 26.3.03. e

This specimen belongs to the white-headed form which has
generally been separated as Oenanthe capistrata.

15. Oenanthe isabellina (Cretzschem). (625).

1905. Saricola isabelling, Cumming, op, cif., p. 688,
5 ¢ . No. 24866 ; Kuhak, 31.3.04.
. ,, 24867; Kuhak, 3.4.04.

16. Phumicurus erythronotus (Eversm.). {ﬁqz}

0. No. 25480 ; In garden at Nasratabad, 18.12.18.

“This bird although not sexed is obviously an adult female ; ﬁﬁg iy
wing is rather small, only 72 mm, ; 5

17. Monticola solitaria pmdna {S}rk&}

. No. 24713} Ehwaji ‘Ahmed, ?41;3.
‘This specimen is marked < mﬂl&“hﬁt is undoubted
fe.mﬁi‘e. : :

CUR
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1. Passer moabiticus yatii, Sharpe.

?. No. 24714 ; Nad-iAli on the Helmand, 13.3.03.
This specimen is not in adult plumage and has very little yel-
low on the lower plumage but is almost certainly of this race of the
Palestine Sparrow,

20. Motacilla alba personata, Gould. (Sza).

1905, Motacilla personata, Cumming, op. cit., p. 688,
0. No. 24870 ; Kuhak, 28.4.05.
a&. ,, 25477; Lab-i-Baring, 13.12.18.
. ., 25482 - 13.12.18.
Of the three specimens the first is in full summer plumage,
the two others in winter plumage. [Very common in the desert,
and at the edge of the Hamun in December, N. A.]

2I. Alaemon alaudipes pallida (Blyth)., (854).

105, Maemon desertorem, Cumming, op. eit., p. 688,

o . No. 24871 ; Kuhak, 21.9.04.

Though marked *“ male’ this is probably a female and even
for that sex is an unusually small one, wing 126, bill from front
25 mm. This is considerably below normal measurements which
are (vide Hartert) o, wing 138-141 mm., ¢, 128-130 mm. Larger
series of pallida, Blyth and desertorum (Stone) might possibly
prove that they are divisible but at present most ornithologists
lump them together.

22. Galerida cristata ? magna, Hume. (874).

19a5. Galerita cristata, Cumming, op. eif., p. 680,
o . No. 24874 ; Kuhak, 20 4.05.
0. ,, 25478; Lab-i-Baring, 13.12.18.

These birds are very small both having a wing of 106 mm.,
whilst Hartert gives the minimum for this sub-species as 110 mm ;
on the other hand he gives the maximum for chendoola, the common
Indian form, as 105 mm. As a matter of fact throughout the
intervening country between the Northern and Southern areas the

birds are intermediate both in size and general appearance.

23. Ammomanes deserti iranica (Hartert). (878).

1go5.  Ammontanes phoenicuroides, Cumming, ap. eif., p. 63¢
o . No. 24873 ; Khwaja Ahmed, 24, 4. 05.
Quite a typical specimen.
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24. Ammomanes phoenicura zaruduyi, Harterl.

: ‘
0. No. 25484 ; Lab-i-Baring, 14.12.18, %
I have compared this specimen with others in the Tring Museum 5
1 as I was rather doubtful of some of those in the British Museum g
¥ where the forms of phoenicura have not yet been thoroughly worked H
" out. !
By - ‘ )
Ny 25. Coracias garrula semenowi, Loudon and Tschusi  (1024). 1
- - 1905.  Corracias garrila, Comming, op. cid., p. 034
Re.." 0. No. 24684; Khwaja Ahmed, May 1903.
F. 5 24861 3 24.4.05.
T 26, Merops persicus persicus, Pall. (roz8). { ‘
N 1gus.  Meraps persicus, Cumming, op. cif., p. 680, !,I!]
k. . No. 24862 ; Kuhak, 22.4.05. ;:
= 27. Caprimulgus mahrattensis, Sykes. (rofg). i

1905,  Caprimulgus maliraftensis, Cumming, op. eil., p. byo.
¢ . No. 24688; Helmand, no date.
e. , 246895 »

28. Bubo bubo bengalensis (Frank.). (r168).

1905. Bubo bengalensis, Camming, op. cit., p. Ggo.
2, Juv. No. 24864 ; Shaharistan, 6.5.05.

This appears to be bengalensis, which has already been obtained
in Afghanistan. The wings measure respectively, right, 380 and
left, 370 mm., whereas furcomanus (Eversm.) has a wing varying be-
tween 425 and 500 mm. From the date on which killed, and also
from its juvenile appearance, it is evidently a bird locally bred and it
raises an interesting doubt as to the specific or sub-specific value of
‘some of the differences hitherto held to be sub-specific only between
some of the nearest allies of Bubo bubo. We cannot have two geo-
graphical races breeding in the same area and if furcomanus and ben-
galensis do breed in the same, then they are good species and not
‘sub-species only.

29. Athene noctua bactriana, Blyth. {(1180).

1905 Athene bactriana, Cumming, op. cit., p. 691.

~ @. No.24863; Kuhak, 21.10.04.

57

I-.-.
s

'30. Buteo ferox (Gmel). (1239).
25 MCaupht fn Geisban, ™ Teh xGod, |
¢ bird in very fine plumage, ap-

. ‘h
,_.:*-_Q_;_;
o *
.".

._Jr_--".
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31. Circus macrurus (Gmel.). (1233).
0. No. 24716 ; Band-i-Seistan, Feb. o3.
0. ,, 24865; Shaharistan, no date,

Although these specimens have not been sexed the first is cer-
tainly a o and the second almost equally certainly an adult female.

32. Circus aeruginosus (Linn.). (rz37).

. No.z24717; Takht-i-Shah, March o4,
Q. ,, 24719 ; Nadali, March o3,
D. 2420 7 no date,
2. ,, 25494, Lab-i-Baring, 1o.12.18,
[The commonest bird of prey over the reed-beds of the
Hamun. We saw one capture a small water-vole or shrew among

the reeds. N.A.]

33. Falco aesalon insignis (Clark). (1263).
0. No. 24724 ; Takht-i-Shah, March o4.
The wing measures 1go mum.

34. Tinnunculus tinnunculus saturatus, Blyth. (1263).

0. No. 24726; ? no date, .
The wing of this specimen measures 236 mm,

35. Columba livia intermedia, Strick. (1292).

1go5.  Celunba infermedio, Cumming, op. eff., p. bo1.
2. No. 24850 ; Kuhak, 22.4.05.
0. ,, 25463 ; Lab-i-Baring, no sex; December.

Both these specimens are very typical lvia infermedia with
the lower back quite grey, not white. These geographical races of
Columba livia are generally very inconstant, partly due, no doubt,
to crosses with domesticated birds but also due to the very w1de
range of individual variation which occurs. Major C. R. S. Pit-
‘man informs me that even well North in Mesopotamia he found

{I;!i;ﬂs hrﬂedmg together some of which were the true white rumped
‘others were as dark as the darkest Indian 1%5&%

5. Columba eversmanni, Bﬂna_:.p-. (1295).
anni, Cumming, op. cit., p. 691.
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38. Pterocles arenarius caudacuta, Pall, {1316).
105, Plerocles arenarins, Cumming, ep. cits, p. il

0. No, 25488 ; in desert 5. of Lutak, 21.12.18,
This specimen is not sexed but is a female adult,

39. Francolinus francolinus henricii, Bonap. (1372).
tgas.  Francelinges vulgaris, Cumming, op. cit,, p. Gyz.
g, Juv. No. 24847 ; Kulhak, Augt. o4.

Hartert in 1917 reviewed the races of Francolinus francolinus in
Novitates Zoologicae and there points out that the small pale bird
from Sind to Afghanistan 111L1ﬁ'l1'|u';.1r !!»mmpmtuls’ name hm{‘:cu.
The present specimen is very typical, a small, decidedly pale bird,

40. Coturnix coturnix (Linn.). (1355).
1903: Cofwrniy conumunis, Cumming; ep. cit,, p. 0oz,

2 . No.24848; Kuhak, 22.9.04.

41. Zaponia parva parva, Bechst. (1392).

1gos. Porsawa parva, Cumming, ap. cit., p. 693,

2 . No. 24859 ; Kuhak, 6.9.04.

The wings are very imperfect, one moulting, and from the
other several quills missing. They measure approximately ST mm.
In spite of its comparatively small size I have no doubt that it can
be correctly assigned to this race. The colour generally is decidedly
light and the bhill is longer than in any specimen of pustlia in the
British Museum Collection.

42. Porzana porzana (Lin.). (1394).
No. 24606; ? no date or sex.

43. Gallinula chloropus parvifrons (Blyth). (1402).
No. 24727 ; Band-i-Seistan, no date or sex.
This specimen is somewhat intermediate between typical

chloropus of Furope and parvifrons of India, but is on the whole
nearer the latter and should come under that name.

44. Fulica atra atra, Linn. (1405).
1905, Fulica atre, Cumming, op, cit., p. 003
2 . No. 25468 ; Lab-i-Baring, g.12.18.
. ) 254?1 ; 1 9'12'18'

These two specimens, both fully adult, were obtained at Lab-
i-Baring, Seistan, E. Persia, at an elevation of some 1600 feet.
I cannot separate these in any way from typical afra,
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[Cool live in enormons flocks among the reed-beds of the
Hamun. Large numbers are caught for food in nets stretched across
channels in the reed-beds into which the locks are driven by men on
tutin or raits, T'he nets are stretehed on sticks stuck into the mud,
their lower edge being in the water and their upper edge about 2 feet
above the surface. N.A.]

45. Cursorius gallicus (Gmelin). (1423).
1905, Cursorins palliens, Cumming, op. cit., p. 094
Mo, 24681; Khwaja Ahmed, April 1903, not sexed.
s 24D8z: is 1903, 1)
s 24083 ; Nadali, Helmand, March 1903, i
46. Chettusia leucura (Licht.)), (1438).
1905, Chettesia lewcnra, Cumming, ap. eff.; p. 604,
. No. 24677; 7 no date.
» 240678 ; Shahgul on Rud-i-Pariun, 23.3.1903.
s 24079 ; Nadali, Helmand, March o3.
s 24840 ; Nasratabad, 6.5.05.

The White-tailed Plover is an exceedingly common bird in
suitable parts of Persia and has been found breeding in great num-
bers during the Mesopotamian campaign, the nests being placed,
as a rule, in small patches of raised land in the marshes. The eggs
number three or four, most often the latter.

0, 4 40 0

47. Aegialitis dubia jerdoni, Legze. (1447).

15, Aegialitis dubiv, Cumming, op. eff., p. 694,

. No. 24854 ; Kuhak, 1.4.04.
2. o 248555 -, 9505,

These specimens, which are both in [ull breeding plumage, be-
long, as we should expect in birds obviously breeding, to the Indian
| race of Little Ringed Plover. The wings measure about 110 mm, y
the vellow base to the bill is very distinct, especially in one bird,
and the black on the forchead is very narrow, (See Hartert and
Jackson, Ifis 1915, pp. 531-3.)

l 48. Himantopus himantopus (Linn.). (1451).
1gas.  Himantopus candidus, Cumming, ap, eid,, P B,
g . No. 24836; Kuhak, 3.9.04.
?. ,, 24837; Khwaja Ahmed, 24 .4.05.
. ,, 24638; Kuhak, 3.3.04.

Of the two females only the second is fully adult.

49. Limosa limosa (Linn.). (14356).
1905, Limosa belgica, Cumming, op. efi.; p: 605,
. No, 24552: Nasratabad, 6.5.05.
. ,, 25491; Lab-i-Baring, 12.12.18.
<., 25493; " 12.12.18,
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The specimen killed in May is in an interesting stage of plum-
age, the breast being partly red and the plumage above also in
rather more than hall summer plumage. The two birds killed in
winter are, of course, in winter plumage.

[Feeding in large flocks at the edge of the Hamun in December.
N.A]

50. Totanus glareola (Linn.). (1461).
1905, Totanus flarecla, Comming, op. eif., p. 605.
o.No. 24730 ? no sex or date,
9., 24856; Khwaja Ahmed, 5.5.05.
2. ,» 2485%; Wasratabad, 7.5.05.

5t. ‘Totanus totanus eurhinus, Oberholser. (14355).
0. No. 24731 ; Seistan, Jan, 04, no sex.
0. ,, 2473%; »  7-1.04. s
Q. . 24733, . 1o date or sex.

The Eastern form breeding from the Himalayas to Eastern
Siberia has been separated as a geographical race under the name
of eurhinus by Oberholser (Proc. U. 5. Naf. Mus. XXII, p. 208;
1goo) on the grounds of its greater size. He gives the average
size for his new sub-species as follows: wing 163 mm., culmen
466 mm., and tarsus 47°2 min.

The three specimens noted above have the wings 157-163
mm., bills 43 to 45 mm., and tarsi 52 to 55 mm. They must all
therefore be aceredited to the Hastern rather than to the Western
form. Specimens of both birds and eggs obtained in Tibet fully
bear out Oberholser’s diagnosis of ewrfinus.

52. Machetes pugnax, Linn. (1468).
0. No. 24734 ; Shaharistan, Seistan, 1.3.03, not sexed.

‘I'he wing measures 167 mm., large for a female and small for
a male, but probably the latter not yet adult.

53. Tringa alpina alpina (Linn.). (1478).
. No. 25474; Lab-i-Baring, 8.12.18,
2., 25475; ' 7.12.18.
2. 4 2534795 o Ij.IZ.IS.
., 25483 = 13.12.18.

The wings of these four specimens vary from 108 to 115 mm.
so that they must belong to the smaller Western sub-species rather
than to the larger Eaztern one.

54. Grus grus (Linn.). (1407).
0. No. 24728; Khwaja Ali, Feb. o3.
This specimen is that of a not quite adult bird with the crown

of the head still fairly well covered with feathers as in the young
bird.
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55. Larus ichthyaétus, Pall. (1430).
1605 Larns felthvaitos, Camiming, ap. et pa 095
0. No, 24091 ; Seistan, March 1904.
In full breeding plumage.
56. Larus ridibundus, Linn, (1490).
0. No. 24736; Seistan, Jany. 1904.
o. ,, 25464; Lab-i-Baring, 11.12.18.
57. Larus gelastes, Licht. (1493).

1905,  Larus gelastes, Cumming, ap, eft,, p. b3,

¢, No. 24841 ; Kuhak, 26.4.05.
. ,, 24853; 4 20.4.05.
58. Larus argentatus cachinnans, Pall. (1495).

0. No. 24738 ; Landi Barech, Feb. o3.

59. Hydroprogne caspia (Pall.). (1498).
1gus.  Hydroprogae caspia, Cumming, op. cif., p. 696,

¢ . No. 24842 ; Kuhak, 26.4.05.

60. Sterna nilotica, Gmelin. (1499).
1005. Sterna anglica,, Cumming, ap. cit., p, Gob,

2. No. 24839; Kuhalk, 22_4.05.

61. Sterna birundeo (Neum.). (1506).
1gos.  Sterna fuviatifis, Cumming op. eit., p. 6g6.
¢ . No. 24860 ; Kuhak, 28.4.05.
The wing of this bird measures 265 mm.

¥
1
W

62. Sterna minuta gouldi, Hume. (r510).

1Go5.  Sterna minuta, Cumming, op. eit., p. 66,
¢ . No.24843; Khwaja Ahmed, 5.5.05.
o. ,, 24844, Nasaratabad, 7.5.03.
. ,, 24845; s 6.5.05.

The wings of the two males measure 163 and 175 mm. respec-
tively and that of the female 170 mm.

All these specimens appear to be the same as the Indian S. m,
gouldi rather than true 5. s, minuta. They are identical in shade
of grey on the upper parts and in colour of outer primaries with
specimens from N.W. India.

63. Pelecanus onocrotalus onocrotalus, Linn. (1521),

1905, Pelicanus onocrotalus, Cumming, op. cif.. p. bob,
0. No. 24739; ? no sex or date.
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A wvery typical specimen of this species with a hill fully 17

~inches, or 435 mm,, in length from forchead to tip of culmen,

64. Phalacrocorax carbo subcormoranus (Brehm), (1526).

05 Phalacrocorax carbo, Cumming, ep. eil., p, 6o,
0. No. 24740 ; Seistan, Feb. o4.

This iz the form which Hartert has recently shewn (Novifales
Zoologieae, XNXIII, p. 204 ; 19106) must bear Brehm's name of
stebeormoranus.

[Cormorants are captured or shot in large numbers by the
Saivad. The down from the breasts is sometimes mixed with the
soft wool out of which the felt hats worn by Persians are made,

N.A.]
65. Ardea cinera, Linn. (1553).

1905,  Ardea cinerea, Cumming, ap. cit., p. 66,
0. No. 24741; Khwaja Ali, Feb. 03; no sex.
0. s 24882; Farrah Rud, Dec. 04.

“These are both adult birds.

66. Botaurus stellaris, Linn. (1574).

1905.  Botauras stellaris, Curnnﬁng’, ap. eft., p. 6gh.
0. No. 24846; Farrah Rud, Dec. 04. No sex.
©. . 24744; T Dec.o4. Nosgex.
These are both adult birds with wings of 335 and 342 min.
respectively, but otherwise call for no remark.

67. Ixobrychus minutus (Linn.). (1570).
1905,  dArdeita minnta, Comming, op. eff., p. Ogo.
0. No. 24687 ; Khwaja Ali, Seistan, April 03.
An adult bird and evidently a male thnuwh it has not been

sexed, The generic name Ixobrychus, Blllb"rg of 1828 antedates

that of Ardetta, Gray of 1842, which must therefore be discarded.

68, Phoenicopterus minor, Geoff. (I375).
1905, Fﬁwuﬁnﬂﬂm sy, Cumming, of. cit., p. 607
‘0. No. 24840; Kuhak, June 1904.
A fauﬂg bud but Exc-egtmnnlly large with a wing of 13-5

E_y- Cygnus cygnus {I,mn} {IS?E#].—;
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70. Tadorna tadorna (Linn.). (1387).

1905,  Tadorsa cornufa, Comming, of, efif., p. o7,
o, No. 25466 Lab-i-Baring, 14.12.18,
. o, 24818 Seistan, 3.10.04.

@. ., 2481q9; Kuhak, Sept. o4,
. ,, 24820; Seistan, 3.10.04.
Juy. ., 24821 Kuhalk, Aug. o4.
s 24822 : Seistan, no date.
The first bird is an adult in full plumaze, the next three are
ducklings of about a month old, or rather less, and the last two
are still vounger,

71. Querquedula crecca (Linn.), (1597).

1905, Nefidum erecea, Cumming, ep. oil,, p. 607,

o', No. 24530; Kuhak, 3.10.14.
. ., 25473; Lab-i-Baring, 11.12,18,
., 25400 ; h 8.12.18.

Of these three birds the first is in eclipse plumage, the second
in full breeding plumage, whilst the third appears to be a female
and not a male. [One of the commonest ducks among the reed-
beds of the Hamun. N.4.]

72. Dafila acuta acuta (Linn.). (r6oo).

- 1905, Dafila acuta, Cumming, ap. eff., p. 608,
& . No. 25487; Lab-i-Baring, 8.12.18.
In full, but not very bright, breeding plumage. [Auother very
common species in the reed-beds. N. 4.]

73. opatula clypeata (Linn.). (1602),

1go5.  Spatula clypeata, Cumming, ep. eif., p. Go8.
. 24832 ; Hamun-i-Sabari, 2g9.12.04.
This drake is still in eclipse plumage.

74. Marmaronetta angustirostris (Ménétr.). (1603).

1905. Marmaranelfia angustivosiris, Cumming, op. cit., p. Bg8,
0. No. 24823 ; Kuhak, juv., 6.7.04.
0. 4 24B24; i 4 6.7.04.
& e 24825 .y adult, 22.4.05.
Oy o 24826 T |y R T K
O e 24827 o ¥ 6.7.04.

Apparently the four ducklings, though all young birds recently
hatched when obtained, are in two stages of growth, the first two
being some days older than the other two. This little duck breeds
freely from as far South as the Mackran coast and Sind throughout
South, Central and Eastern Persia wherever the country is suitable,
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Thc two youngest huds of those above enumerated have the ‘ﬁlng
quills ouly just beginning to sprout.

75, Netta rufina (Pall). (r6og). {i‘

. F H

105, Netta rufina, Cumming, op. cit., p. bo8.
9 . No. 24833 ; Farrah Rud, Dec. o4.

76. Nyroca ferina (Linn,). (1605). ; ¥
1005. Nyroca ferina, Cumming, op. cif., p. 6ig8. B

. No. 25465; Lab-i-Baring, 10.12.18. Il
., 25467, i 10.12.18,

77. Glaucionetta clangula, Linn. (1610).
1905, Clangula glaucion, Cumming, op. eit., p. Ggg.
o. No. 24829; Hamun, Seistan, Dec. 04.
In full breeding plumage.
Stejneger has shown that we cannot use the generic name

Glaucion for the Golden-eve and has substituted Glancionefta in its
place (Proc. U.S. Nat. Mus. VIII, p. 409 ; 1885).

78. Podiceps cristatus (Linn.). (1615).

1gos.  Podiceps cristatus, Cumming, op. eit,, p. 699
¢ . No. 24692 ; ? no date, adult. . ™
., 24004: ¢ no ﬂate juv.
2. ,, 24693; ? no date adult.

79. Podiceps fluviatilis albipennis (Sharpe). (1617).
=3 _ 1905, Podiceps albipennis, Cumming, op. cit., p. 699, :

‘0. No., 24835 ; Seistan, juv., no date. :
2. ,, 25486; Lab~1-Barmg, 11.12.18., adult,

Y ﬁﬁ‘ery common among the reed-beds of the Hatdnso N, 4.]
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NOTE ON THE OCCURRENCE OF THE
LERBCH LIMNATIS NILOTICA IN
SEISTAN AND THE AFGHAN-
BALUCH DESERT.

By N. AxNaxparg, D.Se., .4.5.8., Director, and Axin-up-pIn,
M .Se., Research Assisiant, Zoological Survey of India,

Blanchard ' has given numerous instances of the leech Limnaiis
ntlotica causing haemorrhage in the throat of men and beasts when
swallowed, while Masterman ® supplies details of cases in Palestine,
The oldest reference, however, is probably to be found in the story
of how Gideon® chose out his picked men, careful and fitted for a
sudden night-attack on the enemy. This he did by selecting
those who lifted up water from a stream in their hands before
drinking it, instead of lapping like a dog direct from the stream.
The precantion is still a necessity for all who drink from streams
and springs in Palestine (where the danger of swallowing a leech is
real), and might still be used in separating carcful from careless
persons.  In all cases investigated in Palestine the leech swallowed
has been L. nilofica (cf. Masterman, ofr. cit.).

It is, therefore, of particular interest to put on record the
occurrence of thisleech on the borders and even within the boundaries
of the Indian Empire. While travelling to Seistan in November
1918, Dr. Annandale and Dr, Kemp saw a member of an Indian
labour carps earefully skimming water from the top of a spring at
Makki in Western Baluchistan, clase to the Afghan border. When
asked why he did this, the man said that he was afraid of leeches,
No leech was seen in this spring, but many were observed at Robat
close to the point at which the Afghan, Baluch and Persian frontiers
meet, and also at Hurmuk across the last. Specimens were not
obtained at any of these places, but there can be little doubt from
the observations made that they belong to the same species as one
captured at Nawarchah, a place some distance north of Hurmuk
and well within the district of Seistan, on the tongue of a horse.

The specimen is small, being only 2’5 cm. long and *5 em,
broad as preserved in o9, alcohol, but it agrees in all essentials
with small specimens of L. nilotica {Savigny) from Palestine, It
belongs to the colour-form in which the dark markings are ohscure
or obsolete, The posterior sucker is of a characteristic size, the

Y Botl. Mas. Zool. Torine IX, No. 18g, P 43 (18043,
arasitolagy 1, p: 282 (1g08).
8 Fwdges VLI, 6. Feazer in his Folk-lare in the Old Testament adopis a
ritualistic explanation.
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diameter being about 5 mm. and that of the anterior sucker only
2 mim.

L. nilofica is easily distinguished from the commeon Indian
species, Limmnalis (Poccilobdella) granudosa (Savigny), by the ab-
sence of the colour-pattern characteristic! of the sub-genus Poeci-
lobdella and by its smaller size.

See Blanchard in Weber's Zool, Ergeb. Niederland. Ost.-frd. 1V, pa 340,

1
hg. 3.




NOTES ON SOME ASIATIC SPECIES OF
PALINGENIA (ORDER EPHEMEROPTERA).

By F. H. GraveLy, D.Sc., Asst, Superintendent, Zoological Survey
of India (now Superintendent, Government Museum, Madras).

(With Plates XVIII—XX.)

The Ephemerid genus Palingenia has attracted the attention
of many naturalists on account of the way in which immense
swarms of adults hatch and die aunually during the evenings of a
few consecutive days only.!

The larvae are fossorial. They have six pairs of double gill-
plumes arched upwards over the back and protected by five
pairs of lamellae which are covered on the outer side by long hairs,
According to Swammerdam (1758, p. 109), these lamellae are ** oars
that serve the creature for swimming.” Male larvae may he
distinguished from females by their larger eyes and, in the later
stages, by their longer caudal appendages and developing forceps.

The genus has been provisionally divided by Eaton (1883,
P. 23) into three subgenera as follows:—* Palingenia (typical),
Burmeister, containing European and Western Asiatic species ;
Amnagenesia containing Indo-Malay and a Siberian species ; and a
nameless subgenus containing Brazilian species,” concerning the
adults of which scarcely anything appears to be known.?

Eaton's system of reference to the venation of the wings ® has
heen adopted throughout the following notes in order to facilitate
comparison with his monograph. In the figures this system is
supplemented by that used in Comstock’s book ‘ The Wings of
Insects "’ (New York, 1918).

Subgenus Palingenia, Burmeister, s. str.

Adult with the fore-tarsus of the male about 2} times as long
as the femur; the praebrachial nervure (6) of the forewing forked
beyond the middle; two conspicuous couples of longitudinal
nervures (midway between 4 and 5, and 5-6) proceeding to the
terminal margin of the fore-wing (pl. xx, fig. 21); the forceps with
a long slender basal joint grooved on the inner side and ( ? always)
at least five shorter terminal ones (pl. xx, figs. 22-3).

! For references see Eaton, 1883, pp. 24-25; also Swammerdam, 1755, p. 1oy,
voncerning references by more ancient writers,

£ The larva is figured by Eaton. 1853, pl., xxv, figs. 20-24.

+ Eaton, 1883, p. 1.
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Larvie with the dorsal margin of the fore-tibia ( ? always)
strongly toothed (pl. =viii, fig. 4).

Palingenia (s. sfr.) ? longicauda, Olivier.!
Palingenia sp. (7 r husta), Newcdham, o0, p. o, ploxx, fig, 8.2

Adult (pl. xx, figs, 21-23).-—Nine pinned specimens from Seis-
tan, all in bad condition. One of these was erroneously referred
by Needham to the subgenus Anagenesia, to which P. robusta,
Eaton, belongs, with the remark :(—** The species will be recognized
by the male forceps....which is different from the forceps of any
species that has been figured hitherto.” His figure (1909, pl. xx,
fi;, 8) differs from Eaton’s figure (see 1883-8, pl. i. 1a o) of
the male genitalia of P. longicanda in having five instead of
six terminal joints to the forceps. But Cornelius (1848, pp.
28-2qg) states that P. longicanda has only three such joints and
shows only three in his fizure (1848, fig. 4K), though the terminal
one could be almost better interpreted as two joints than as one
but for the accompanying statement, and might even be com-
posed of three. The probability, it seems to me, is therefore
that normally the forceps of P. longicanda consists of at least
five terminal joints and one long basal one.  In the specimens now
under consideration most of the forceps are broken. In one the
terminal joints appear to be six in number, the last being very
small and imperfectly separated, in another they appear to be seven,
the terminal one again being very small., Unfortunately no
European specimens are available for comparison. The colour of
the Seistan specimens appears to be duller and more uniform than
in European specimens, but this may be due to their poor state of
preservation,

The species probably occurs also in Mesopotamia, as Major
Connor writes that he *‘ saw millions of the large Mayflies on the
Euphrates at about the beginning of April. They were being
caten up by the ordinary Caspian river tortoise as they lay in
heaps in eddies and slack water. They swarm in the river even
as far down as Basra.”

Larva (pl. xviii, figs. 1-4).—Six males and eight females, none
full-grown (length, excluding mandibles and caudal appendages,
21-25 mmnt.), from thick mud of pools in the bed of the Randa
stream (otherwise dry) four miles northwest of Jellalabad, Seistan.
2.%1.18.

Dr. Annandale has supplied the following note on the finding
of these larvae :—

L For P, longicanda: see Eaton, 1883, p. 24, pl. i, fig. ta i and Cornelius,
1848, pp. 22-29, hgs. -4K.

2 The nymphs referred by Needham (foc. eif.) to this genus belong, in all
probability, to the genus Epliemera.  (See Vayssidre, 1882, pp. 38-42, pl.i,
figs. 3-7; Eaton, 1853.8, pp.58-50, pl. xxx, figs 1-19; and Klapalek, 1004
PR-29-30).  They are very different from those of Palingenia,
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“* The larvae of Palingenia were collected about the end of
November at the edge of small pools of very foul water left by the
retreat of the annual floods in the bed of the Randa stream near the
ruined city of Jellalabad, some twelve miles north of Nasratabad,
the capital of Seistan. This stream is filled with water only in
flood-time. For some cousiderable distance south the country
consists of a flat barren plain the surface of which in winter is formed
of bare and extremely hard grey clav. It isin fact one of those
shallow basins, so common in Seistan, which are flooded every
normal year by the rise of the Helmand, Towards the edge of
this hasin we noticed that the whole ground was pitted with
little holes as though a rather narrow pen-holder had been re-
peatedly thrust inte it. We were unable to account for this
phenomenon until we examined the edge of the pools, where each
hole was occupied by a Palingenin larvae. The mud was here
fairly soft but was caking rapidly and the larvae, the gills of
which were pressed tightly against the sides of their abdomens,
were, though still living, apparently being gradually asphyxiated.
The foulness of the water was due partly to the presence of large
numbers of dead fish and partly to the fact that the several tribes
of the district watered their flocks of sheep and goats at the pools.
Doubtless the Mayflies of the same genus collected in large
numbers in Seistan by the officers of Sir Henry MacMahon's Com-
mission were captured in spring or summer.”

The identity of Dr. Annandale’s larvae with these adults from
Seistan is extremely probable, but has not been definitely proved.
The larvae appear to be identical with those of P. longicanda des-
cribed by Swammerdam (1758} and Cornelius (1848). The caudal
appendages are not very well preserved ; they seem to he of
almost equal length in both sexes, but this is probably due to their
not being fully developed. These larvae differ from all ather Palin-
genta larvae yet known in having the dorsal (outer) margin of both
the mandibles and fore-tibiac verv strongly toothed.

I have not been able to distinguish the second spine figured by
Cornelius on the blade of the maxilla ; but this may be a variable
character (see below  p. 142). The labial palps bear hairs and spines
like thoze of P. robusta.

The front legs closely resemble those of P. redusta. The
group of spines on the inner side of the lower distal angle of the
tibia is, however, composed entirely of simple spines somewhat
longer and slenderer than the very stout simple spines of the outer
half of the group in that species. The serrate spines on the tarsus,
on the contrary, are somewhat coarser ; they are also more numerous.
The middle legs differ from those of P. robusta chiefly in the pre-
sence of a large conical tooth on the dorsal surface of the distal
end of the tibia. The hind legs difier chiefly in having the outer
distal angle of the tibia less produced. In both middle and hind
legs the spines on this angle resemble those found in the same
position on the front legs; they are much thinner than in

P. robusta.
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The gills and their protective lamellae have been somewhat
crushed together, but appear to resemble those of P. robusia.

Subgenus Anagenesia, Eaton,

Adult with the fore-tarsus of the male shorter than the
femur: the praebrachial nervure (6) of the fore-wing forked
before the middle ; three conspicuous couples of longitudinal ner-
vures (midway between 4 and 5, 5-6, and midway between 6 and 7)
proceeding to the terminal margin of the fore-wing (pl. xx, fig. 24);
the forceps with a long flattened basal joint and two shorter termi-
nal ones, the latter sometimes with a small and imperfect third joint
between them (pl. xx, figs. 17-20 and 25).

Larva with the dorsal margin of the fore-tibia (¢ always)
without conspicuous teeth (pl. xviii, fig. 8).

Palingenia (Anagenesia) lata, Walker,

Adult (pl. xx, fig. 17).—The Indian Museum collection con-
tains pinned males from Sibsagar. See Eaton, 1892, p. 407.

Palingenia (Anagenesia) picta, n. sp.

Adult (pl. xx, figs. 24-25).—Two pinned males each about 22
mm. long, from Kapit, Sarawak, 24.vii.to. This species differs
from P. lata in its slightly larger size and in having the terminal
joint of the forceps distinctly smaller than the penultimate. The
most striking difference, however, is in colour, P. lafa being of an
almost uniformly dull brown colour, whereas in P. picta the zeneral
colouration is bright reddish or vellowish brown, while the head
is more or less black between the eyes, except for a strongly
marked median brown line on the vertex; the mesonotum is
almost equally dark ; the wings are whitish with yellowish veins,
the anterior pair having infuscate margins, especially in front and
at the tips; the dorsal plates of the abdomen are somewhat dark,
except for a narrow posterior border. The relatively pale prono-
tum stands out in marked contrast to the dark head and mesono-
tum.

Palingenia (Anagenesia) robusta, atou.
Palingenta vobusta, Eaton, 1302, pp. Ju7-408.,

Adult (pl. xx, figs. 1g-20).—The imperfect type male from
Cachar, two dry and six spirit males and three spirit females from
the Dikko River, Nazira, Assam. The Dikko specimens were sent
by Mrs. Maxwell, with the following information. They emerge
annually at about the end of October, and for three or four days
float down the river in countless millions, The natives say
that they also appear on other rivers, such as the Desoi, Desang
and Dihing, and that they come out at and under the edge of the
water in the shallows after the rivers have left the hills and where
they run through silt only ; but Mrs. Maxwell says that so far as
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she knows they do not oceur on rivers actually rising in flat dis-
tricts. The natives believe that until they have appeared there is
always a chance of further Aoods and that consequently it is no use
building the temporary bamboo bridges which they put up every
cold weather until these *‘ pani-pooka’ (water insects) have
cone. The caudal appendages of the males were 3 inches long and
semi-transparent when fresh. The insects are so light and hollow
that they cannot be kept under water ; when just out they are
white or creamy and look like foam when blown together by the
wind. All the specimens collected as adults were males; the
females were caught as nvmphs and hatched in captivity,

This species is of about the same size as the last, but lacks its
rich warm colour. The general colour of the male is whitish, with the
upper surface of the head, mesothorax and posterior end of abdo-
men tinged with dull brown The margins of the lore-wings are
narrowly tinged with the same colour. The second joint of the
foretarsus is more distinetly longer than the first and third than in
either of the two preceding species. The forceps seems normally
to consist of the one long basal and two terminal joints character-
istic of the subgenus ; but the second of the latter joints, which is
fully as long as or even a little longer than the first, is often divided
quite definitely into two near the base, at least on the outer side.

The legs and caudal appendages of the female are smaller and
feebler than those of the male, especially the caudal appendages,
and the dorsal surface of the body is mueh darker in colour, being
of a dull brown tint. The wings are whitish as in the male.

Larva (pl. xviii, figs. 5-8, pl xix, figs 9-16)..—One male and
two female cast skins, found floating in the surface water of the
Dikko River, Nazira, Assam when adults were emerging, Oct.
26-30, 1918; three males and one female insect from the same
locality, Oct. 1910."

The total length (excluding the mandibles but including the
caudal appendages) is 45-47 mm. in both sexes. The caudal
appendages are 13 mm. long in the male and only g in the female,
the body heing therefore 4 mm. longer in the female than in the
male.

The teeth on the anterior margin of the head are somewhat
more scattered than in P. longicauda.

The mandibles (pl. xviii, fig. 7) are very hairy, long and slen-
der and are upturned distally ; they have a number of small teeth,
much smaller than those of P. longicauda, scattered along the basal
2 of the upper margin. They are intermediate in form between
those of Palingenia (s. str.) longicanda (see Cornelius, 1848, fig. 3B)
and those of Ephemera vulgata (see Eaton, 1883-8, pl. xxx, figs. 7-8).
Thev are very different from the mandibles of the Palingenia
(A nagenesia) larva from Ceylon® figured by Eaton (1883 8, pl. XXV

! The description is taken from the cast skins, as the larviie were not received

tili it had been completed.
2 Ng adult from Ceylon was known to Eaton. Banks (1g14, pp. G12-613)

has since described Palingenia | Anapenesin) greeni from there.
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fizs. 8-9), which are much shorter and stouter, are distally some-
what wedge-shaped and irregularly dentate instead of slender and
pointed, and appear to be without the two small laminar teeth
found below the molar tooth in the present species and in P. longi-
cauds and E. vwleata.  ‘There is little or no difference hetween the
teeth on the right and left mandibles,

The maxillae (pl. xix, fig. ) and labivm closely resemble these
of Eaton's Cevlonese larva but are less pointed, especially the
maxillary palps. The blade of the maxilla bears two spines dis-
tally as in Cornelivs’s figure of P. longiranda, but the lower one
is more transparent than the terminal one, and is sometimes very
hard to distinguish and possibly absent,

The labial palps (pl. xix, fig. 10) bear a number of transparent
stout curved spines at the distal extremity and a tuft of spines on
a tubercle at the baze of the penultimate segment,

The frout legs (pl. xviii-xix, figs. 8 and 11) are clothed with
hairs and spines arranged in very definite series. The transverse
line of hairs at the base of the femur and the two transverse lines
at the hase of the tibia are finely pectinate (pl. xix, fig. 14). The
lateral filaments on these hairs are extremely minute, but probably
form two series more nearly at right angles to each other thanin one
plane. The ventral aspect of the outer distal angle of the tibia bears
a group of strong spines of which the outermost half are somewhat
less stout than the innermost, and are coarsely biserrate Owing,
however, to the angle which the two rows of serrations bear to one
another not more than one of them can be clearly seen from any
one point of view (pl. xix, fig. 12). The tarsus bears a number of
more slender biserrate spines below its outer margin. Their serra-
tions are more neatly in one plane (pl. xix, fig. 13} The remaining
hairs and spines are simple.

On the last two pairs of legs the lines of pectinate hairs are absent,
and there are no serrate spines, simple spines and hairs being more
extensively distributed in place of them, The spines are strongest and
most numerous on the third pair of legs. Except for a group of
very stout curved spines of moderate length on the ventral aspect
of the outer distal angle of the tibia, the spines are confined to the
dorsal surface (pl. xix, figs. 15-10).

The first abdominal segment bears a pair of gills but no protec-
tive lamella. The five following segments bear both gills and
lamellag. The three remaining segments are without appendages.
The first two of these bear spines and hairs laterally. The last
has hairs distributed over almost the whole of its dorsal surface;
these hairs are thick behind, but-there are no spines at all com-
parable in strength with those on the two preceding segments,

Each gill consists of two plumes, one situated behind and to
the inner side of the other. The former is of about equal size on
all segments, and being directed backwards it conceals the latter,
which is considerably smaller—more so in the anterior than in the
posterior segments,

All five protective lamellae are of ahout equal size. Each
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consists of a finger-like process of the bodv-wall, bare on the inner
side but fringed and entirely covered on the outer side with very
long hairs,

Palingenia (Anagenesia) minor, Fatou.
Palivgenra minor, Baton, 1882, p. Job.

Adult (pl. xx, fig, 18).—Two specimens labelled ** Karachi
Museum ™ and one from Nattor, which is in the Rajshahi Division
of Bengal, were described by Eaton from the Indian Museum col-
lection. A specimen from Sara Ghat in Bengal, and one from
Pakokku in the oil-fields of Upper Burma, have since been added,
The species would seem, therefore, to be very widelv distributed
over the Indian Empire,

LIST OF PAPERS QUOTED.

1758, Swammerdam, J. * The Book of Nature, or the History
of Insects,”’ translated from the Dutch and Latin original
edition by Thomas Flloyd (Ephemera = Palingenia longi-
canda), part i, pp. T03-119, pl. xiii-xv.

1848. Cornelius, C. *f Beitriige zur nihern Kenntniss der Palin-
genia longicauda, Olivier,” 38 pp., 3 pl., Elberfeld, 1848.

1882. Vayssiére, A. ‘‘ Recherches sur I'Organisation des Larves
des Ephémérines.” Ann. Sei, Nat,, Zool. (6) XIII, 1882,
pp. I-137, pl. i-xi.

1883-8. Eaton, A. E. A Revisional Monograph of Recent Eplie-
meridae or Mavfies.” Trans. Linn. Soc. London (2, Zool.)
IIT, 1883-8, 352 pp., 65 pl.

13g2. Eaton, A. E. ‘‘Noteson some Native Ephemeridae inthe
Indian Museum, Caleutta.” Journ. Asiatic Soc. Bengal,
LX (IT), 1801 (1892), pp. 4006-413.

150g. Klapdlek, F. * Ephemerida, Plecoptera [Lepidoptera” by
K. Griinberg] in Susswasserfauna Deufschlands, Jena,
1909, 163 pp., 260 text-figs.

1909. Needham, J. G. ‘' Notes on the Neuroptera in the Collec-
tion of the Indian Museum.” Ree. Ind. Mus. 111, 1909,
pp. 185-210, pl. xix-xxi.

Igr4. Banks, N. ““ New Neuropteroid Insects, Native and Exo-
tic." Proc. Ac. Nat. Sci. Philadelphia, 1.XVI, 1914,
pp. 608-633, pl. xxviii.



EXPLANATION OF PLATE XVIII.

Palingenia larva from Seistan.

Fic. 1.—Head of male.

2. —Head of female,

3
3.—Rizht mandible,
,  4.—Leit front tibia and tarsus from above,
Palingenia robusia, larva.
s 5—Caudal appendages of female,
. B.—Cast skin of male,
,» 7.—Right mandible.
s 8.—Leit front tibia and tarsus from above.
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EXPLANATION OF PLATE XIX,

Palingenia robusia, larva.
Fic. 9.—Right maxilla from below,
10.—Right labial palp from below,

=
., I1.—Left fore leg from below.

,, T2,

+ I3. pSpines and hairs from fore leg.

1 I4.

.y I.—Left middle tibia and tarsus from above.
., I6—Left hind tibia and tarsus from above.
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EXPLANATION OF PLATE XX,

P16, 17.—Palingenia lata, terminal joints of forceps of male,
o I8 —Palingenia minor |, -t Sy
+» 1g.—Palingenia robusta |, 5 3
,, 20.—Palingenia robusta > .
,, 2L.—Palingenia from Seistan, right fore wing.!

.. 22.—Palingenin - , forceps of male.

,» 23.—Palingenia % , terminal joints of forceps of
. male.

24.—Palingenia picta, male from above.! .
25.—Palingenia picta, terminal joints of forceps of male.

e 1 “The numbers at the ends of the veins are th-‘&.'n'mhﬂ"‘ ““d oy Ea.tnnﬁli is
> The letters are those used by Comstock in his book on * The ¥




REC, IND. MUS. VOL. XVIIL 1920, Plate XX

D. Bagehi del. PALINGENIA.




LIST OF ENTOMOSTRACA COLLECTED TN
SEISTAN AND THE BALUCH D ESERIS

By RoBErt Gurxpy, M.A4., F.Z.5.

I'he few Entomostraca mentioned in Mro Gurney's list are the only fresh-

tacea we saw in Seistan except the crab Pofamon [ Polamon) Poto-
i, Adlcock, and certain small Ostracods abundant in springs in
Owing 1o some a
Ihe crab was [ound in conziderable numbers burked in the mud at the bottom

poods: of foul water in the bed of the Randa stream near Jetlalabad, No
trace of it was, however, observed in the Hamun-i-Helmand, Mro 5 W, Kemp
has compared a serics of specimens from Seistan and from Ouetta, where i
was seen nan active condition in winter, and can find no local difference.  In the
hill-country of Baluchistan, which 15 not represented in the collection examined
by Mr. Gurney, at least two species of Amphipods are common in springs, —
o et

ilent no specimens of the later were collected,

?.l.' " .'|'|'I| He.

(I) NASRATABAD, SEISTAN. Pools on Parade ground.
27-xi-18,

These pools were pits from which clay had been dug for bricks.
There was a luxuriant growth of Zawniehellia, but the water was
very foul, being visited by large numbers of donkeys and camels.

Daphnia magna Straus.  Abundant.,

Simocephalus vetulus O.F.M.  Abundant.

Cyelops sirenutis Fischer-Sars,

- leicharti Claus.

Ewcypris clavata Baird. Common,

Tlyocypris bradyi Sars,

Polawmocypris villosa Jur. Comnion,

{2) NasraTABAD, SEISTAN. Irrigation channel. 19-xii-18.

Leptestheria tenuis Sars. A single male specimen.

I do not feel at liberty to dissect this specimen, but it agrees
so closely in external appearance with L. fenwds that T have no
hesitation in =0 naming it.

(3) Lap-r1-Baning, SErsray. Channelsin reed-beds in Hamun,
[0-xii-18,

The collection was made in small pools about 8 feet deep,
bocked with Polamogelon peclinatus,

Daphnia longispina var. rosea Sars. Rare,

Ceriodaphnia puichella Sars, Common. Ephippial females seen.

iy reficulata Jur. A few.

Stmocephalus vetulus O.F. M.

Bosmina longirosiris O.F. M, Two seen,

Cyclops viridis Jur. One female only.

Herpetocypris reptans Baird. One only,

Free ephippia of Daphnia masna.
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{(4) VARMATCH, W. BALUCHISTAR, I13-xi-18.

Vakmateh is a station on the Baluchistan-Persia Railway in
the middle of the desert. ‘Ihe specimens are from a small artifi-
cial pool lined with cement into which water is pumped from a
spring. The only vegetation was a spongy grey alga.

The bottle contammed a number of shells of Ostracods, but no
complete animals.  The shells of Cyprinotus incongruens Ramu.
and of Hyoeypris bradyi Sars were identilied.

{(5) Zaxct Nawar, 20 MiLES FrOM NUSHEIL, BALUCHISTAN.
20-xi-18.

From small lakes of practically fresh water into which the
Peshin-lora river drains in the Baluchistan desert The pools
were full of submerged weeds.

Diaphanosoma brachyurwm Liévin, Common, Males and
females with resting eggs present.

Simocephalus exspinosus Koch.  Abundant.

Ceriodaplnia reliculata Jur. Common,

Diaptonus salinus Daday, Common.

Eurycvpris pubera O.F.M. Young only.

Cvpridopsis dentatomarginatus Daday ?  One specimen only.

Limnicythere inopinata Baird ?  One voung specimen.

Potamocypris villosa Jur. Shells only.

Ephippia of Daplnia magna found.




REPORT ON THE FRESHWATER GASTRO-
POD MOLILTOSCS OF LLOWER
MESOPOTAMIA.,

Part IT.—Tue FauinLy PLANORBIDAE.

By N, Axwawpars, D.5c., F.A.5.8., Director, Zoological Survey of
India,

I have examined shells of four species of this family from
Lower Mesopotamia, three belonging to the genus Gyraulus, one to
Bullinus. As all but one ol these have recently been discussed in
these “* Records” and as the one species not hitherto considered
is represented in the collections before me merely by empty shells,
there is not much that can be profitably said here. T think, how-
ever, that it will now be convenient to treat Bullinus as the type
genus of a distinet subfamily, in which Physopsis, Krauss, may be
provisionally included. At least one recent writer has talked of
the family Bullinidae, but in view of the close resemblance between
the yvoung shell of certain species of Planorbis (s.5.) and the adult
shell of Bullinws, this course scems to me to go too far,

Family PLANORBIDAE.,
Subfamily PLANORBINAE.
Genus Gyraulus, Agassiz.

Of the three species found in Lower Mesopotamia, two have
been discussed already in this volume. I have unfortunately no
information about the anatomy of the third.

Key to the species of Gyraulus of Lower Mesopatamia.

1. Shell surrounded by astrong median keel ; mouth

of shell sharply poimed externally v G enplipaticis.
2. Median keel absent or poorly-developed ; mouth
rounded or bluntly-pointed externally . convexinscnlns.

3. Mouth of shell relatively small, bluntly pointed
externally ; a fairly strong basal keel on peri-
phery of shell e M, infermixtes,

Gyraulus euphraticus (Mousson).
1010, fyranius enphraticns, Annandale and Prashad, Rer. fud, Mus.,
XVILL pp. 40, 53, 55. figs. 3¢, 7a, Sa.
I have nothing to add to our recent observations on this
species except to say that shells occur mixed with those of G.
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convexinscielus, which is the more abundant of the two, at the
edee of the lower Euphrates at all points at which deposits are
formed by floods. Probably Mousson included both species under
the name Planorbis (Gyranlus) devians var. euphratica. There
are no fresh specimens in the collections examined.

Gyraulus convexiusculus (Hutton).

ro1g.. Gyranlus convexiusenlns, idem, ap, erf,, pp. 40, 33 figs. 5e, 70,

ah

This is by far the most abundant species of the family in all
the flood-deposits from Lower Mesopotamia [rom which I have
examined shells, Capt. Boulenger obtained living specimens on
mud-flats of the River Euphrates at Gurmut Ali, N. of Basra. As
usual, the shell exhibits great individual variability and some
examples come much nearer G. euphraticus than others. T can,
however, detect no constant difference f[rom series from India,
Burma and China.

Gyraulus intermixtus (Mousson).
1851 Planorbis (Gyrawlws) interniixtas, Mousson, Forern. de Coneliyl
(3 XIV, p. i5-
This species is scarcer in the river-deposits of Lower Meso-
potamia than either of the other two and I have only seen empty
bleached shells. It is, however, widely distributed in this area.

RN
o Ca e |
S ———— ' 1{ i @
N D \ Q":/rl '"'1
\ <, -//

Gyraulns fntermixtng (Moussan j,

It is closely related, as Mousson points out, to G. ewplralicus,
though that author did not recognize the identity of the latter
species with the P. compressus of Benson and Hutton; but it
differs in that the spiral s more transverse and deviates less
below and in that the keel is situated at the base of the last whorl
instead of round its middle. This is a very characteristic feature,
Mousson refers to the sculpture as °f fransverse ftemuiter striala.”
In the specimens before me I can detect no transverse striae, but
they are perhaps slightly water-worn. They agree well in other
respects with the original description.

Subfamily BULLININAE.
Genus Bullinus, Adanson.

1915, Bullinus, Amnandale, Ree. fud. Mus.. XV, pe 167,

Mousson recognizes two species of this genus from flood-
deposits in Lower Mesopotamia. He calls them Physa (Isidora)
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Broeehid, Ehrenberg, and Plysa (Isodora) livata, Mous=on . and distin-
guishes the latter by its more elongate body-whorl, regular spire,
less distinet and less scalariform whorls, by the mouth of the shell
being obtuse both above and below, and by the sculpture, which he
deseribes as consisting of fine, sharp costae, which are somewhat
distinet and represent lines of growth, ‘The spiral and the form
of the mouth in B. confortus (of which [sidora brocchii, Ehrenberg,
15 a synonym) are so variable and the sculpture so liable to be less
or more distinet in different phases and individuals that T am in-
clined to regard these two forms as specifically identical, especially
as I do not find that strong sculpture of the surface is always
correlated with a more tightly wound shell or with any particular
outline of the mouth.

Bullinus contortus (Michaud).

18745 Bracelrd, var, afdroximans, and P, (1) Hrata (1),
it P e 2

108, v Annandale, op. eits, p. 168, pl. xx, figs. 611,

(LHI{VR ¢, Boul weer, fud. Fornrn, Med, Res.. Vil p- 10.

1614, farties, RL:II:: amd ﬂl'.l,'.'L'i.'L'__ to'm., til, p. 255.

The varietal or subspecific name approvimans, M ousson, may
perhaps be retained provisionally, but it seems probable that it
represents a mere phase the peculiarities of which are due to life
in water of abnormal chemical composition or to some other cir-
cumstance of the environment. The most marked feature of this
phase is the extreme variability of the shell, buta precisely similar
variability occurs in a series of shells collected in Lake Ashangi
in Abyssinia by the late Dr. W, T. Blanford. These shells are
consicerably larger than the majority of those from river-deposits
in Lower Mesopotamia, but Capt. Boulenger obtained fresh shells
almost as big in a drving marsh 5 miles S. of Amara and in a
recently dried irrigation channel close to the River Tigris at the
same place. The largest specimens in these series are 12 mm. long,

It is curious that the species has not been found alive in
Mesopotamia, but Capt. Boulenger’s specimens from Amara are
entirely recent. Some of them even contain remains of the soft
parts. B, confortus is a bottom-loving molluse and perhaps in
Mesopotamia, like Melanoides tberculaius in the Lake of Tiberias,!
it only lives in comparatively deep water.

Capt, R. B, Sevmour Sewell, TM.S., recently obtained a large
shell of B. confortus (emptv) near Gaza in southern Palestine,
while T have no doubt that Preston’s Physa fiberidensis from the
Jordan just north of the Lake of Tiberias is identical with the
closely allied species or variety B. dybowskii.

E Annandale, Fonrn. Az Soc, Pengral (nus) K1, pog0h {1g15).
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THE FISH OF SEISTAN.
By N. Axsaxpare, D.Se., F.A.S.B., Dircctor, and SUNDER
Lar, HogrA, M.Se., Rescarch Assistant, Zoological
Survey of Dindia.

{ Plates XV-—XVII.)

INTRODUCTION,

The fish of Seistan have a particular intefest on account of
their geographical isolation and of the peculiar structural modifica-
tions that some of them possess.  An account of the geography of
the country, in so far as it affects the aquatic fauna, will be found
in the Introduction to this volume. It may be well, however, to
reiterate here the fact that Seistan is a comparatively deep depres-
sion (less than 2,000 feet above sea-level), and lies surrounded by
desert and mountains much higher than itself, Its only conneetion
by water with the outside world (apart from a few short and fitful

streams that flow into it from the Afghan hills directly to the

north) is the Helmand, which runs through the Afghan desert from
the mountains in the north-eastern part of that country. Seistan
is, in an almost literal sense, the child of the Helmand, which
alone makes it a living country. Mareover, no ancient connection
with any sea or any other large river can be premised,

The following nine species of fish are known to us from Seistan
or its immediate section of the Helmand system :— ;i

Fam. CYPRINIDAE.

Subfam. CYPRININAE, Subfam. SCHIZOTHORACINAE.
Discognathus adiscus. Schizothorax zarudnyi.
Discognathus phryne * Schizopygopsis stoliczhae. b
Scaphiodon macmahoni. Schizocypris brucei.t

Fam, COBITIDAE,
Nemachilus stoliczkae.}

~ The species whose name is marked with a * is

ills of northern Baluchistan : thos
in the headwaters of the
‘and the Hindu K

of Ind

Adiposia macmahons, Adiposia rhadinaea. e
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These endemic species belong to two categories, those allied
to fish that live at high altitudes in Central Asia, and those allied
to representatives of the fish-fauna of Baluchistan. To the former
catezory belong Schizothorax zarndnyi and the two species of
_.I,r’;';f:.“s,f,p. to the latter (with which may be classed Discognathus
plirvne) D, adisens and Seaphiodon macmahoni.  The fish-fauna of
Seistan mav, indeed, be separated as a whole into two geosraphi-
cal divisions. The Cyprininae, which do not occur’in the highlands
of Central Asia, represent an clement derived from the country
Iving south and south-east of the Helmand basin: while the
Schizothoracinae and the Cobitidae have been brought by the
Helmand from the Hindo Kush and are probably descended from
the fish-fauna of the ancient and once extensive Oxus svstem,
There is verv little affinity with the scanty fish-fauna of the
Persian plateau, a noteworthy difference being the comuvlete
absence of the Cyprinodontidae, several species of which, as
Jenkins ! has shown, are common in the Shiraz district.

We have as vet little information about the fish of north-
western Baluchistan and the adjacent parts of Afghanistan, which
are not remote from the sources of the Helmand system, but
probably these fish will be found to have Central Asiatic affinities
and to be closely related to those of Seistan. The fish of southern
Baluchistan seem to be quite distinct. They have recently been
discussed by Zugmayer,® whose collection was mainly from ILas
Bela, Kelat and the Mekran. The fish-fauna of south-eastern
Baluchistan was deseribed many vears ago by Day? with a few
records from the Quetta district, in his account of that of south-
eastern Afchanistan : McClelland* as long ago as 1838 published
deseriptions of a good many species from the Kabul district, and
Gunther * discussed a comparatively small collection, mainly from
the Murghab river in western Afghanistan, in 188g. Not a single
species recorded from any of these districts (except Discognathus
pliryne from Quetta) has been found in Seistan. We must look still
further north for the main origin of its fish-fauna, and to a
country lying at much greater altitudes above sea-level. This
fauna, indeed, is a remarkable instance of the acclimatization of a
mountain fauna in a low-lying swampy depression.

The acclimatization has probably taken place in compara-
tively recent times, and the question naturally arises, how [ar has
it affected the structure of the fish ? Before attempting to answer
this question, however, it is necessary to say a little more about
the provenance of the collections on which we have worked, and

I Jenkins, Rec. fud. Mus., V, p.123 (1910}

* Zugmayer, ** Die Fische von Baluchistan,” Abl. k. Bayerischen Ak, Wiss.
(Afath.-phys, Klasse), XXV, pt. 6 (1g13).
i Day, “On the Fishes of Alghamistan.” Proe. Zool. Soc. Lowdon, p. 224
1880).
( i‘ll McClelland, Fourr. As. Soc. Bengal, V11 (2), p. o044 (1838).

& Gunther in Aitchisan's * The Zoology of Alghan Delimitation Commission,”
Trans. Linn. Soc. London, V (2], p. 106 (183g).
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the precise circumstances in which the different species  were
obtained.

Our specimens represent two collections, one made by Sir
Henry McMahon and the other officers of the Seistan Arbitra-
tion Commission of 1902-1904, the other by officers of the Zoo-
logical Survey of India in the winter of 1918,

The specimens from the first of these collections are labelled,
without further particulars, as being from Seistan; but in an
editorial note prefixed to the deseription of two new species by
Mr. Tate Regan,!it is stated that thev came from ** affluents of
the Helmand.” Now, the Helmand lias no aflluents in Seistan or
anywhere near Seistan ;. none, indeed, in any district where other
zoological collections were made by the Commission. We believe,
therefore, that *“affluents” is a lapsus calami for © cffluents,”
and that the fish are {rom the lower parts of the Helmand system—
if not actually from Seistan in all cages, at anv rate from the adja-
cent parts of the Afghan desert.  This is borne out by information
kindly given us by Sir Henry McMahon, who writes, ** The fish
collected by us were to the best of my belief all from the Rud-i-
Seistun near our permnanent camp near Kuhak close to the take off
of the Rud-i-Seistan from the Helmand....... Everything we
got was of course from the ' deltaic mouths” of the Helmand
and the area of the delta,"’

There is no doubt as to the more recent collection. It was
made by Dr, N, Annandale and Dr. 5. W, Kemp in sma'l water-
channels in the plains of Seistan, in pools in the desert and in half-
dried beds of efluents of the Helmand in the same district, and
in the Hamun-i-Helmand, the lake-basin into which that river
ultimately drains.

- Evenin winter the smallest water-chanuels, provided they were
of a permanent nature, were found to swarm with Discognathus
adiscies and among large numbers of this species a single speci-
men of D phryne was found at Nasratabad. D. adiscus was
obtained in much smaller numbers in the reed-beds of the Hamun
at the same season, but for some reason all the individuals seen
were dead or dying, though healthy fish of the same species were
captured in a small reedy water-course connected with the lake.
The species occurred in enormous numbers, with young Sechizo-
thorax zarndnyi and a few voung Schizocypris brucei, in bare pools
of very foul water in the bed of the Randa stream near the ruined
city of Jellalabad (not to be confused with the modern town of
the same name in Afghanistan). Here again, for more obvious
reasons, the fish were dead or dying, or rather the Cyprinidae
were doing so, for the loach Adiposia macmahoni, which was
buried in the mud at the bottom, was quite healthy. In the
Hamun-i-Helmand itself the only fish that was apparently at all
common in winter was Schizothorax zarudnyi, of which only adult
specimens were obtained from the lake. This species was originally

L Regan, Foaurn. ds. Soc. Bengal, 11, p. 8 (1g00).
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deseribed from the Nadzar or that surrounds
the Hamun.

Of the seven species ! represented in the collection of the
Arbitration Commission only three (Discognathus phryne, Adiposia
macmahont and Schizothorax zariduyi) are common to it and the
one of five species recently obtained. This is probably to be ex-
plained by the fact that the former collection was mainly if not
exclusively of fluviatile origin, while the other was paludine or
lacustrine, or at any rate not from rapid-flowing water.

We may now consider the question of structural modification
in the Seistan fish, distinguishing carefully between those peculi-
arities they brought with them from their mountain home and
those that may have been evolved in the basin of the Helmand.

A striking feature of the fish-fauna of Seistan is the de-
generate nature of the scales. The degeneracy is not of the
same kind, however, in all the species. 1In the Schizofherax, the
Schizopygopsis and the Schizocypris—as, indeed, in all Schizo-
thoracinae—the scales are small, partly buried in the skin and (if
not completely degenerate) non-imbricate or almost so in the
living fish, except in the anal and scapular regions. In Discogna-
this phryne they have almost completely disappeared on the
ventral and dorsal regions, remaining normal in shape and size,
but somewhat deciduous, on the sides; in Scaphiodon niacmaltont,
while normal on the sides and back, they are absent or degenerate
on the wentral surface. In the three Cobitidae seales are al-
together abzent or merely vestizial. Only in Discognathus adiscus
does the lepidosis appear quite normal, and in this species the
scales are so deciduous that carelessly preserved specimens are
almost naked,

recd-country

The Schizothoracinae are the dominant fish of the streams

and marshes of the hish platean of Central Asia, the waters of
which they share with the Cobitidae, most of which are practically
sealeless,  Small size or absence of scales is, therefore, a conspicuous
feature of the fish-fauna of that region, and the plates of Herzen-
stein’s ? great monograph offer in this respect a striking contrast to
those illustrating the Cyprinidae in Day's Fishes of India. 1,
therefore, it had been only the Schizothoracinae and the Cobitidae
which had manifested in Seistan signs of degeneracy in the scales,
all that could have heen said would have been that they were
descended from species that possessed this feature, and provided
no evidence that life in a low-lying country was affecting ancestral
characters in this respect. The case would have been to some
extent parallel to that of Salmonidae confined in land-locked
waters, for the small size of the scales in both the Schizothoracinae
and the Salmonidae is probably due to the importance of a supple

U Discognathns variabilis, Scaphiodon macmalkont, Schisothoraz sareduyi,
Schizopygopsis stoliczkae, Nemachilus stolicskae, Adiposia rhadinaen, Adiposia
i paiiont.

8 Herzenstein, Fische, in Wise, Res. Praewalski Central-As, Keis. Zool., 111,

z), {1888}
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integument in rapid-running water. Similarly with the Cobitidae,
which have probably lost their scales in acquiring the burrowing
habit. But the fact that the Cyprininae also of Seistan are, as it
were, casting off their scalv garment and by a different process
from either the Cobitidae or the Schizothoracinae, suggests that the
phenomenon has some other, strictly local significance, and that
there is something in the environment of these fish that rendeis
scales an encumbrance rather than a protection. DBut what this
something is, we do not know.!

Another seneral peculiarity of the fish of Seistan, possibly
correlated with the degencracy of the scales, is the brittleness of
their fin-ravs.  This feature is so well-marked that difficulty was
experienced in preserving specimens with the caudal and dorsal
fins intact, Possibly both phenomena may be due, directly or
indirectly, to the peculiar composition of the water in which these
fish live ; but this is a mere suggestion.

The species all seem to be mainly bottom-feeders, with at
partly ventral mouths and more or less {lattened ventral
however, possess any highly specialized

ez, They do not,
e organs, and their eyes, though rather small, are not de-
The fins are small, but at any rate in the Schizothora-

- much larger proportionately in the voung

generntle,

cinae and Cobitids
than in the adult.

This is all we can say about the structural peculiarities of the
fish-fauna of Seistan as a whole, but in two of the three species of
Cobitidae a remarkable peculiarity occurs, namely, the persistence
of the posterior part of the primitive dorsal fold in the form of
a soft or adipose fin. This peculiarity has not been commented on
hitherto in any Cyprineid fish. It is not, however, found only
in species from Seistan, for it is figured, apparently without com-
ment in the Russian description, by Kessler in his Nemachilus
foneicarda from Turkestan. Moreover, as we will demonstrate
later, the soft fin in these fish differs little in fundamental structore
from the fold present in a young post-larval stage in the allied genus
Nemac/ulus. Its persistence and slight modification in the species
to which we give the generic name Adiposia is probably correlated
with the necessity of burrewing in the mud in periods of drought.
We will discuss the homology and function of the structure in
detail when desciibing the genus,

All we can say, therefore, on the subject of structural modi-
fication in the fish of Seistan is that they are in several instances
specialized forms, but that apart from a certain degeneracy of
the seales, their specialization iz not the result of evolution
in their present home, but of long anterior specialization in
the mountains of Central Asia. Their migration to the swampy

FA .-.ugdgﬂ.tiun has been made to us that the disappearance of the scales may
b2 correlated with increased necessity for respiration by means of the skin, but
this could hardly be afiected by deciduous scales, which are anly lost when the fish
suflers rough treatment,
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basin of Seistan has been in all probability too recent for any very
marked change to have taken place in their structure, and, as is
s0 often the case when a fauna survives in abnormal conditions,
structural peculiarities are on the whole less marked thana
physiological vigour and a power of reproduction sufficient to
overcome adverse factors in the environment., Tt is too often
forgotten that physiological evolution may take place, and fre-
quently does take place, without visible bodily change.

DESCRIPTION OF THE FAUNA,

All the fish in the fauna of Seistan belong to the suborder
Cyprinpidea and to the families Cyprinidae and Cobitidae. Those
representing the former family belong to the two subfamilies
Cyprininae and Schizothoracinae. Three species fall in the Cobi-
tidae, and three in each of the subfamilies of Cyprinidae.

KEv T0o THE FISHES OF SEISTAN,

A, Secales of large or moderate size present on some part
of the body ;. posterior pharyngesl banes stout, bear-
ing coarse Wweth arranged as a rule in more than one
row ; air-bladder large, frec

t. Lateral seales of large or moderate size, mich less
than 100 in lateral hine: no greaty enlarged
scales in the region of the vent ... . Uyprininag.

i lLower 't'm' sharp,  with an imernal horny
sheath ; noadhesivie disk behind the mouth ., Seapfiiondon,

Seales 37-3ul. 2 barbels ;. dwmcier of eye 4 1o

a1 times i dength of head, depth of body 32

Cyprinidae.

ta 3t n total length 8. macmalionr,
b, Lower jaw blunt, without a horny sheath i an
adhesive disk behined the mouth Biiscog bl

1, Ventral surface covercd with scales; 4

o Barbels ; adhesive disk without postenior
frec border : v Do aiisens.
il Chest maked; 2 barboels; posterior border
of adhesive disk free D plryne.
2. Lateral seales, iF present, small, more Lhan 100 in ]

the lnteral line; a sheath of grealy enlarged
seales in the anal region 3 . Sphizothoraci-
we No lmeral seales ;- a seapular parch of enlarged mae,
scales present: no barbels: lower jaw ;
' Selizapygopsts,

Mouth extending backwards nearly as faras

ur shightly he[ynrm:l- the anterior border of the ) _

_ eve; pectoral fin much shorter than head o, 8. stolicebae,
B Lareral seales present. g s
i Mouth terminal or subterminal, lower jaw
E;:!t; ventral sgales present; § bare

L Soldwatiierase
Scales slightly enlarged ;
anal sheath r orly developed ;
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B.  Scales vestigial or absent ;s posterior pharyngeal bones
slender, bearing o single row of slender teeth: air-
bladder small, enclosed in bone ;o least 6 barbels

present g i ... Caobitidae.
- 1. No soft dorsal fin 3, o aVemechilug,
oy Cawdal peduncle at least 3 times as long as deep,
¢ lengthof head 447 times i total leneth (withow
caudal) R e .o 4¥. stoliechae,

2, A ridge-like soft dorsal fin presemt

i, Dorsal amd vemteal profiles straighn, parallel.

1 b Dorsal profile irregular owing to the depression
of the head and the convexity of the anterior
part of the back.

ven AT posia.
oA whadinaea.

o A muemahoni.
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Sind. They form a large proportion of that of Persia and are
abundant in western Asia, In Seistan, however, only three species
and two genera are known, and these are the only species (except
possibly Schizoevpris brucer) that are not of direct Central Asiatic
ancestry.

The two genera are Discognathns, Heekel (which we distin-
guish from Garra, Ham. Buch.) aud Scaphiodon, Heckel. Both
these genera probably originated in south-western Asia, but
whereas Scaphiodon has proliferated specifically in Baluchistan
and has extended its range from southern Arabia southwards and
astwards  through Mesopotamia and southern Persia, along the
Mekran coast and through Sind to the Malabar Zone of Penin-

sular India, Dyscoenathus, of which onlv a few species are known, )

oceupies a4 region extending from the North-West Froutier of India
to Syria. Since or shortly before reaching India, however, it gave
rise to a more highly specialized offshoot {Garra) which has sepa-
rated into many species in the Peninsula and ranges, possibly
from Syrial to Borneo and southern Ching Scaphiodon, Garra
and probably Discognathus oceur tozether in Oman.

Genus Scaphiodon, Heckel.

F “-"_'r': Fislhes o
i, SUETMAVET, .
Alasse), XXV, p. 28,

The geographical distribution of this genus is peenliar, Tt
seems to centre in Baluchistan, in which no less than six distinet
species oceur.  Thence it extends westwards to Persia and southern
Arabia and southwards through Sind down the Malabar Zone of
Peninsular India and inland as far as the base of the Nilgiris,

Zugmayer {op. cif. ) discusses the species known from Balu-
chistan and Seistan.

F faddva, 11, . 330,
Wrse K. Baw. Ak | .1.|'.-.'|'.".'_-|;‘).-'_l_a'_<.

Scaphiodon macmahoni, Regan.
1goly,  Seaphiodon macmahond, Regan, Fourn. As. Soe, Rengrad, 11, p. 8.

To facilitate reference we quote Mr. Tate Regan’s description
af the species:—

“ Depth of body 3; to 31 in the length, length of head 41 to
4t. Snout obtuse, shorter than the post-orbital part
of head. Diameter of eve 4 to 4! in the length of
head, interorhital width 23, 2:. Mouth inferior ; lower
jaw with nearly straight transverse anterior edge:
barbel originating directly below the nostril, shorter
than the eve. Secales 37-30:, 4 between lateral line

L The systematic position of the Sviian Discoguatins rufus, Heckel, pre-
vieusly regarded by onc of us as a race of 2 famta, Ham. Buch, is doubtiul,
Nu specimens are at present vailable 1o us, but the figure published in the
Fournal of the Asiatic Society of Reagal (N5 1X, p. 37, fig. 2, suggesis that
the species is a true icdgnating (5.5,
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and root of the wventral fin, 16-18 round the caudal
peduncle ; the two rows above the lateral line the
largest ; scales of the lower part of the abdomen small
or rudimentary. Dorsal I11, 10, its origin equidistant
from tip of snout and base of caudal ; third simple
ray moderately strong, serrated in its basal hall, ¢
to & the length of the head and 1t as long as the last
branched ray, free edge of the fin strajeht, Anal IIT,
-7, the second branched ray a little longer than the
first or the third and twice as long as the last, as long
as or little longer than the longest dorsal rav,
Pectoral, a little shorter than the head, extending ;
aor + of the distance from its base to the base ol
ventral. Ventrals originating below the first branched
ray of dorsal, extending nearly to the origin of anal.
Caudal forked. Caudal peduncle 1 to 17 as long as
| deep, its last depth uot more than  the length of
§ head. Greyish above, silvery below, fins pale or some-
1 _ what dusky.

Two specimens 70 and 110 mm. in total length. The larger

.' with tubercles on the =nout and on the rays of
<
s the anal fin.
_ é, Cyprinion kirmanensis, Nikolski, 1809, appears to be allied to
this species, but differs at least in the larger eve, the
== thick and strongly serrated last simple dorsal ray, the

form of the dorsal fin and the coloration.”

~ The lateral scales agree fairly well with Cockercll’s ! descrip-
tion of those of other species of the genus but differ in having
ill-developed radii on the basal part and in lacking tubercles
between the radii. The base resembles that of his fizure of the
scale of S. muscatensis.  Those on the ventral surface are entirely
buried in the skin. They all appear circular on the surface, but
7 the larger unes are sub-triangular, the distal end being produced
e and bluntly pointed. The smallest ventral scales are transversely
I oval and have the nucleus nearly central. Their basal radii are
- well developed. A large scale from the row above the lateral line

B i he following measurements :—length 3'g mm., breadth 42
- wm,, distance of nucleus from base '8 mum, ;  in a sub-triangular
¢ are, length r'7 mm., breadth '8 mm., distance
n base 0’5 mm, ; in a small transversely oval ven-
rth 1°1 mm., breadth 1°3 mm., distance of nucleus
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are of parasitic origin, as is shown in the following note, for which
we have to thank Dr, Baini Prashad :(—

“ The tubercles noted by Regan in the description of the large
specimen of 5. macmahoni are due to the encysted olochidia of
some Unionid. The arrangement of these parasites in this speci-
men is rather striking, ‘There are three to five slightly irregular
rows on the snout and the region of the head below the eves. On
the anal fin there are six parallel rows following the lines of the
fin-rays on either face,

Phe number of glochidia in each vow varies from about three
to ten. In addition to those in the two situations noted by Regan
in his account, there are a few glochidia encysted on some of the
scales of the ventro-lateral recions of the body between the ventral
and the anal fins,

Owing to the glochidia being in an advanced stage of encyst-
ment and the poor preservation of the specimen, it is ot possible

\.
-
I
i -
e -
e = o
=
pa ey
E:. Lo
= L ’ =
3 o S =

Texr-vit. 2.—0ne of the type-specmiens of Seaplirodon nacsalions
with encvsted glochidin on head and fins,

to ascertain all the larval characters, 1t is, however, clearly seen
that the hinge-line is not straight bhut curved, and that the surface
of the shell-valves is minutely sculptured.

Owing to our limited knowledge of the anatomy of the
Seistan Unionidae it is not possible to assign the glochidia to any
definite species, but they may possibly belong to Lamellidens mar-
sinalis subsp. rhadinaens, Annandale and Prashad,' a form widely
distributed in the basin of the Helmand river and vecently
described.™

Scaphioduon macmahoni, Regan (type).

Measurements (in millimetres), number of fin-rays, scales and pro-
portions:—

1. ‘Total length (inelading candal 1yt mm.
2, Length of caudal 223 oy
3. Greatest depth of body L
4. Length of head L : e 213 -

L Reg- Jud. Mus,, XY 1L, pp- s0-62, pl. viii, higs. 7-11 (151g).
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2 Widtly of head = 147 mm.
Length of snout B -
7. Diameter of eye T : +5 "
# Interorbital wideh Ha i
9. Longest ray of dorsal ; 17 i
L, o S T 150 "
11, Length of pectoral : 1774 i
12, Mo of brunched rays in dorsal : 14
13 - A a po o amal .. L
15, No.of seales in 1.1 38
15 i o in T Series above [l = T
i, 5 & o below L.l i lz.i
17 4 between 1L1L. and Ventral a4
15, d v G0
T 451
0. 1 Fiad
21, : b 473
i-Candal A
22 e S
1-Cradal
23, —— 363
3
1-Candal
4 —_— 457
A

Discognathus, Heckel,

1843  Discognalhins, Heckel in Russeger, Beisen, 1,2, p. 1025,
1863. Discognatiing (5.5), Bleeker, Al fehth., 111, p. 2. b
1910, Liscognatins, group of O oariabilis, Annandale, Ree. Tnd. Mis.,
XVIIL, p. 67.

The genus as restricted may be defined as follows :—
Cyprininae with a ventral mouth situated only a short dis-
tance behind the tip of the snout, with exposed cartilaginous jaws
without horny covering, a fringed membranous, tuberculate upper
lip, a vestigial lower lip ; situated behind the mouth a more or less
5 well-defined adhesive disk less than half as wide as the head and
consisting of a semi-cartilaginous pad with or without an anterior
but always without a posterior specialized border, at least partially
free round the margin but often adherent at the sides or pos-
teriorly. The snout not modified in either sex.  Seven or 8 branched
rays in the dorsal fin and 5 in the anal. Form compressed, but
ventral surface slightly flattened. Branchial opening moderate ;
calar and praeopercular horders mecting those of the opposite

an acute angle on the ventral surface some distan.
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isthmus. From Cirrliina and Crossochilus it is separated by the
presence of an adhesive disk on the ventral surface of the head.
The jaws are also less sharp and not so bony. They have no trace
of horny covering, Further, except in Cirrlifng ajghana from the
Nushki desert, the characters of which are very divergent, the

e S RN

b scales of the Indian species of Cirrfina are always distinetly longer
E__ than broad. The teeth also are stouter than those of Discog-
¥ nathus, i
Ji3 The relationship of Discognathus to Garra seems fairly clear. "
=,"_ There can be no doubt that the former is the more primitive of
b the two, departing less from the normal Cyprinid type. This is
s borne out not only by the structure of the adult Discognathns

Texr-rc. 3 —Pharyngeal weeth of Discoguathis,
L a. [0 adiscus.
b 1. plieyne.

- the fact that the young Garra passes through a stage
' 13 head agrees with that of Discog-
ng en of G. nasulus 7-4 mm. long,
wout the same size of Psilorhyn-
t its ac e mental
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djscimiﬂ“, which would involve an examination not only of all the
Im!mn species assigned to Cirehina but also of the Malavan ones
assigned to Crossochilus. We have made a somewhat cursory
survey of the former but find so mueh diversity of strueture and

PEXT-PrG. 4—Young of Gurra aasula and Pstlorlivuches tenfacalatos,

i Lateral view of young 0. pasite showing dorsal fold {magnified).

&, Lower view of head of same fish (further magnified) showing resem
blance of ventral disk to that of Diseognathus adisens.

¢, Young of Parlorhynchus tentacelatus at a slightly later stage of develop-
ment {magmihed},

. Dorsal view of head of same fish (further magnified) showing com-
plete absence of disk,

so little correlation between the different peculiarities noted in
certain species by former authors, that we think it best to put the
subject aside for further consideration when more material from
the Malay Peninsula and Archipelago is available.
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Another point on which a few words may be desirable is that
of the use of the names Discognathus and Garra. The former was
first applied by Heckel ! to a group of fishes including specics of
both genera. The original work is not available in India, and we
have to thank Mr. Tate Regan for the information that Heckel
did not designate a tyvpespeeies. Bleeker,” however, in 1863,
while accepting Garra as a generic name, recognized Discognathus
as a subgenus, for which he selected D, variafilis, a form closely
allied to D, phryne, as type-species.  The fact that he based the
stbrenerie division on the number of barbels, an wmmportant
character, does not invalidate his nomenclature, and if the group
of which D). varfabilis 13 a member is to be rerarded as a distinet
genns there can be no dispute as to its proper mame,

The status of the name Garra is a little more doabtful, Tt
was first proposed by Buchanan ® as that of a division of Cypetnns,
fora heterogeneous collection of converrent species including lorms
now referred to Cirehing, Psiorhyochus and Balitora, XNo tyvpe-
species was selected, but Cyprinus lamla was deseribed frst, and
the nams of the division was that eiven locally to this fish. As
has been pointed out in a former note in this volume (p. 77), it is
doubtinl what Cvprinus laméa, which may have been a composite
species, really was; but there can bz no doubt that it was a
member or set of members of the genus we now call Garra,

Various other names were applied to species of the same
genus by the earler writers on Indian ichthvelogy, such as Chon-
drostoma, Gonrorhynchus and Platyeara. The only one of these
that need be considered is the last, as the others were originally
given to fish unrelated to the Tudian species Plafveara was
coined by McClelland iu 1838 to take the place of Balifora, Gray,
which he regarded as barbarous and etymologically incorrect.
Gray's Baltlora, as is clear [rom the fizure in the  THustrations "'
(fig. 102, pl. 68) was a Homalopterid, but the only species defin-
itely assigned to Platycara by McClelland in his earlier work * was
nasufus, which is equally certainly congeneric with Buchanan's
Cyprinus (Garra) lamta. In the same paper MeClelland deseribed
the genus Psilorhynchus, for another species included by Buchanan
in his group Garra, and the name Plafycara is printed above that
of Psilorhynchus. No one has disputed McClelland’s right to
separate this genus from Garra. In a slightly later, more com-
prehensive and better-known work ® however, McClelland definitely
placed Gray’s Balitora maculata in his genus Platycara, and as the
earlier paper was clearly not meant to be comprehensive, it may
be assumed that he always intended that this species should be
what is now called the type-species of the genus.

| Heckel in Rus er, Reisen, 1, 2. p, 1027 (1843).

t Blecker, Atl. fehitn., 111, p. 24 (1863).

4 Buchanan, “An Accownt of the Fishes of the Ganges " (15822),
A McClelland, Fourn. As. Soc. Beagal, V11, p. gag T1838),
b MeClelland, dsiatie Researches, XIX, p. 246 (1830).
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The name Garra was used in a double sense by Bleeker,! as
that of a genus, in which he included species of both the genera
recognized by us, and also (senswe strizto) as that of a subgenus, from
which he execluded the species accepted by us as the Lvpe-species
of Discognathus. PBuchanan was not acquainted with any form
belonging to this latter group, which is not found in the territory
explored by him,

Taking all these facts into consideration, we accept Jordan
and Evermann’s * finding that Garra, Ham. Buch. is the correct
generic name of the species assigned by Dav to Discoenalthus. bhut
much of the synonymy in the Fishes of Imdin under the latter
name 1 incorrect,

Discognathus adiscus, Aunandale.
g, Piscogmathies adiserns, donandale, Rec, fud. Mus, XYL, p. 63,
pl ® b m, ph Xt fg, 1.

The formula of the pharynreal dentition is capable of two
mterpretations, Omitting the minute {rec teeth (foand not only
it this genus but also in Guwra and Cirrhina) it may be read
either 54°22°4'5 or 533335 The scales® are subeircular,
but slightly longer than broad, sinuate at the hase and rounded
distally., Some have a pair of lateral processes as shown in fig. 1.
They have nine or ten radii, which proceed obliquely forwards.
Absut half of these radii arise near the nuclews, which is
sitnated at about a sixth of the distance bztween the base and
the distal margin ; the others are much shorter and arise nearer
the distal margin; long and short radii alternate, but not always.
There are about 1o to 12 transverse strias near the base in fully
formed scales. Dentritic blotches and minute round dots of
pigment are scattered on the distal part. The measurements of a
large lateral scale are as follows :—length 3 mm., breadth 2°7 mmn.,
distance of nucleus o°45 mm.

We give measurements, ete. of a series of specimens from
Seistan,

In many respects this is the most primitive species of the
genus known and the most closely related to Cirrhina. It is
interesting to observe that the voung of Garra nasuta®, one of the
most highly specialized member of its genus, passes through a
stage at which the mental disk is very similar to that of D. adiscus.

D. adiscus lives in still or sluggish water and feeds on algae
on a muddy bottom. Itis markedly gregarious and may some-
times be scen on the surface of water-channels in the evening in
shoals. In the plain of Seistan D. adiscws and the young of
Schizothorax zaruduyi are almost equally abundant in pools left in

I Bleeker, At felitiv., 111, p, 24 (1863).

! Jordan and Evermann, The (ienera of Fishes, p. 115 119171,

% This statement is not in verbal agreement with that of Cockerell, Bull,
Bur. Fish, ;Wnsl:ji:l,a,iun'r. XXX : 1grai: but the question is one of degree,

¥ See Annandale, Ree. fud, Mas XV, p. 132, pl. i, fig. 2.
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dry stream-beds in December,  They perish annually in enormous
numbers at this season as the water grows salt or foul owing to
evaporation or to the excreta of large flocks of sheep and goats
belonging to the nomad tribes who camp near the stream-beds.
The Discognathus is found, alone or with D. phryne, also in
permanent irrigation channels and is very abundant in those that
supply the garden of the British Consulate at Nasratabad or
Shahri-Seistan. A few moribund individuals were eaught at the
same season in the reed-beds of the Hamun-i-Helmand, but the
reason why they were dyving was not apparent, for the xt*ntu' was
pneither salt nor foul, Numerous healthy individuals were captured
i a reedy canal leading out of the Hamun o few days later.

Discopnathus adisens. Annandale,

Measwrements (in millimetres). Number of Fin-rays, Scales and
Propovtions,

1| Total length (including

' 4170 7004 415 56°3 5771 544 617 GOrD s23 460

2 I I of candal e i g0 140 B2r13o 030 114 140 136 115 10%0
3 Greatest depth of body, ‘0 107 80 136 8 110 110 9if 110 1092 10D 70
4 gth of heard PEI LIS 705 1279, B0 1046 10°8 T3 1105 100 10 00
5 Width of head 78 B2 0 90 G 7Bl 58 Fo fS00iran -t
i Leneth of snout 333 4% 3n 0 3t 30 405 3 gtD D3R s
7 Diameter of oyve T e RE- - S o - L SR o e R i W e | L)
& Interorbital width .. 4| 590 4o 68 40 50 5o 49 5o 52 50 43
0 Lougest ray of dorsal. g2l 125 gra 146 &3 110 1103 10°6 13°0) 122 jocBl OB
Ion Longest ray ol anal .. | 7o 84| 5°I 103 6oy 7 Go o6 838 82 6.8
11| Length of pectoral 74|10y 6o 12l g 1o g3 TI2Te B R
12 No, of branched tays | |

in dorzal g 4 g 4 2 Q q 7 & 51 8 s
13 No. of branched rays | |

in anal .. ) (- 5 5 5 5 5 5 5 | o e 5 5
b Moo of seales:in 5L .ol 37 | 36 36° 47 |37 27 L3y 37032 | 33 ) 15| 1o
I5 Xo. ol scales i trans- | | |

verselingabove L. | g 5 (R L M e ] | 305 s
16 No. of scales in trans- | | | {

verselne below IuTe. | 6] | 6% | 6 | 6) | 61 | 6} | 63 G} ! 6y | 6} | 6} | 6}
¥ & e PR -r"-"'zl $ 00 3T 437 .;'é] 455 00 43 470
i3 ! 36 |55 | 542 Sa7 52 0 g2 57005770 598 525.0°57
] } FRIAT [0 S an a8 535t 5'3:‘| 5253|5206 5 ozl st
ke e T8 30 |_‘i"..r-' R B O e L £l G ) 0 e i 5‘?? 340
2 t-Caudal ' - el I
3 St o | 3780 353 30aE 8| 006 333 aiar a8 308 308 £ L 0

1-Candal [ | . |
31 -—'-i———1 RN B e T i T R HF:«"C' L1085 574
B 1-Caudal I | : ol | [
3 =C i ce (03 0 a0 32 410 o D-5| 07 g 2r 4733 43,39 |40
i T

Discognathus phryne, Annandale.

* 1Bay.  Diveognathns variabilis, Nikolsky, Awn. Mus. Zool. Ac. Sefs, S6

1"4:n.-r-bur_|_:;. 1L peaty.

1800.  [hecogmnathis variabilis, Nikolsky (¥ in part), ibid | IV, p. q12.

106, Discognatiies sarfabilis. editorial note to Regan, _'}':mm As. Ser.
Bengal, 11, p. 8.

191y,  Discopnathns phry m-, Annandale, Ree. fud, Mus., XNV, p. 70,
pl. x, fig. 3: pl. xi, fig. 2.

1
!
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The arrangement and structure of the pharvongeal teeth is
very similar to that in D, adiscus, but they are a little stouter,
We find in two specimens of a large series that small vestigial
scales occur on the sides of the abdomen, In these specimens gk -
scales, including the vestigial ones, can be distinguished below the
lateral line on each side. We have not found any trace of scales
o the dorsal line, Fully formed scales are shorter in proportion
than those of D. edisces and differ in being ornamented with radii
below as well as above the nucleus, 'The circular striae are more
numerous and less regular and the seale has a much more fetienlate
appearance, The following are the measurements of a large scale
from just abowve the !:m_rlil line :—length 1°8 mm,: breadth
2 mm. 3 distance of nucleus from base o3 mm. The specimens of
which measurements are given in the table are from the Pishin
district of northern Baluchistan, except No. O, which is the tvpe-
specimen from Seistan.

This species has been generally confused with D, variabilis,
Heckel, from which it differs, according to the description given
by Giinther,! in the size of the eve as well as in its naked wventral
and dorsal surfaces. It is impossible, therefore, to discuss the
geographical distribution in detail. D, variabilis has been recorded
{rom several localities in Syria, Mesopotamia and eastern Persia
Records from the last district probably refer to D, Pliryite.

D, phryvne is, with the exception of Nemachtlus montanus
(McClell.) (not the N, monfanus of Day), by far the most abundant
fish in the small streams’of the Quetta and Pishin districts of
northern Baluchistan at altitudes between 5,000 and 6,000 feet.
It is not found in very rapid water but lives in thickets uf Chara-
ceae and other algae growing on a muddy bottom. Its food con-
sists mainly of soft filamentous algae. At the Kushdil Khan
reservoir it was observed in winter tocollect in large numbers in
pools into which water of a comparatively high temperature was
flowing from underground sources into the outflow. ‘The colour is
much darker in very clear than in muddy water. In Seistan the
species oceurs in irrigation channels and probably (fide Nikolsky)
in the reed-beds of the Hamun. Several specimens were captured
by the members of the Seistan Arbitration Commission in the
delta of the Helmand.

b Gminther, Cat, Fish. Brits Alus, VI peogo (1868
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Discognathus phryne, Annandale.

Measurements (in millimetres),  Number of Fin-rays, Scales and
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Subfam. SCHIZOTHORACINAE.

This subfamily is distinguished from the Cyprininae by the
Salmonoid facies of the species, their small or degenerate lateral
scales and the presence of an anal sheath consisting of folds of
<kin covered with greatly enlarged scales arranged in two parallel
longitudinal rows.

We have already commented on the two most noteworthy
features of the Schizothoracinae, their geographical isolation and
their superficial resemblance to the Salmonidae. It may be well,
however, to state more precisely the characters wherein this
resemblance consists, and those whereby the subfamily is linked to
the Cyprininae.

The resemblance to the Salmonidae is entirely external. It
consists in the graceful but powerful frame of the fish, their small
seales and usually silvery, often spotted colouration. The close
relationship to the Cyprininae is manifested in the whole structure,
One or two important features of agreement may be noted. The

air-bladder in both subfamilies is normally very large and is divided
into a larger posterior and a smaller anterior region by a transverse
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constriction. The pnevmatic duct is long and slender and opens
into the posterior part of the bladder just behind the constriction,
In Schizothorax zarwdnuvi the weberian ossicles closely resemble
those of so different-looking a Cyprinid as Labeo rohita, to which
one of us has recently devoted special study in reference to these
bones, The alimentary canal also is closely similar in the two
tish.

There is a strong probability that the Central Asiatic sub-
family is related to the fLabeo section of the Cyprininae, from
which it has been derived as a result of isolation in mountain
rivers flowing rapidly at high altitudes. An important factor,

Texr-ric. 5.—Scales of Schizothoracinae.

a. Darse-lateral scale of Schizothoray sarudnys, ¥ 171,
b. Dorso-lateral scale of Sehifsocypris bruced (adult specimen), ®% 371
e, Anal scale of Selifzopypapsis stoliczkae from Siestan, X 171,

1 noticed by Stewart!in Tibet, is probably the necessity for long
and arduous migrations at different periods of life.

l The three species (each of a different genus) that live in the
lowlands of Seistan are either identical with or very closely related
l to mountain forms, but, as we have already noted, their isolation
in a depression has not produced anv wvery noteworthy structural i
modification of a general kind, perhaps because it is still too recent, .
| Stewart, Fec. Fud. Muas, VI, p. 73 (1018) | , o
=
r : - }
] . . : '} 3
o - L L] ¥ . o - _?'_* o ~
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Cenus Schizothorax, Heckel.
feotharay, Herzenstein, Fiecle, p, 00, in Wiss, Res, Proewalsli
frad=As. Rerv, Zool. 11E (2}
thavax, Yinciguerra, Adun, Muos. Civ, Stor. Nats Genova,
() WL, pi 123
The genus is well represented in the Helmand system, whence
Vinciguerra (foe. cit)) has given the names of the following five
species:—S. brevis, McClell., S. macrolepis (Keys.), S. minulus,
Kessler, 5. rifchianus (McClell.), and 5. zarudnyi (Nikolsky)., There
is also in the Indian Museum a mutilated skin irom the old collec-
tion of the Asiatic Sccietv of Beneal labelled *F Schizothorax
labiatus, McClell, Helmund R., Afghanistan.” The specimen is
too imperfect to substantiate the identification, but the species to
which it has been assigned is too distinctive to have been readily
mistaken, We have thus six species known from this river-
svstem, but except S. zavudnyi all these species have been found
only in the upper waters at comparatively high ailtitudes, S5.
zarudnyvi. moreover, is so closely allied to 5. fntermedites, MeClell.,
a species common in some parts of the mountains of Afghanistan,
that there can be little doubt as to its haviug originated as an
isolated race of that species.

Schizothorax zarudnyi (Nikolsky).
(Plate XV, figs, 1, 2).
15g7. Apiostoma gavwdnys, Nikolsky, Aun. Mus. Zools Ae. Sef., Sy
Petersburg, T, p. 3460,
t800.  Schizothorax sarnduvi, ., thida 1V, p. 4o,

This species is, as we have already stated, very closely allied
to S, tntermedins, MeClell. ! but the following differential charae-
ters are constant in a large series of adult specimens :(—

1. The paired fins are much smaller,

2. The branchial isthmus is longer and narrower,

2. The scales are slightly enlarged at the base of all the fins,

especially the dorsal and the anal.

Among the races assigned to S. imfermedins by Herzenstein
S. zarudnyi comes nearest affinis, Kessler (op. eit., p. 113, pl. xiv,
fig. 1}, but the snout is more pointed and the paired fins smaller
and there are no greatly enlarged scales behind the opercular
border.

These differences may seem to some ichthyvologists of no more
than racial value and we have already admitted that we believe
S. zarwdnyi to have originated from S. fafermedins as a local race,
The differences are, however, so constant that we consider it more
convenient to regard the Seistan fish as now specifically distinet.

The colouration varies with the environment. In muddy
water the back and fins are pale olive-green, the sides faintly

I Herzenstein (op. cit,, p. 106) does not regard the form identificd with

MeChelland's species by Day as the forma €ypica, but see Ginther, Cat. Fish,
Brit. Mus,
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11'_11;_-,..-11 with green and the belly pure white. In the yellow water
of the reed-beds the back and sides are much darker, sometimes
almost black. A few silvery scales are always present on the
back and some adult males have the fins reddizh, and dull red
specks scattered on the dorsal surface.

The following measurements of a large male and female were
taken from freshlv killed fish :—

g o
Total length £ i, 400 mm. 400 mm,
Length of head .. e g2 106 ,,
Length of eve . = i Bl g e
Length of caudal fin ., 77, G =4
Depth of body .. i 86 v RO
™

Texr-r16, 6—Pharyngeal tceth of Schisothoraz saradipri.

a. Lateral view of lower pharyngeal bane (X 3).
& e Internal view of the bones of two sides in another specimen
" showing lateral variation.

There are great differences in appearance, propdrtions and
lepidosis between young and adults of this species, the chief
being that the young are more slender, more silvery, have very
much larger dorsal and caudal fins and eyes, and more imperfectly
developed scales. In specimens hetween 56 and 66 mm. long we
can detect no seales at all, while in those from 91 to g5 long they
are much smaller in proportion than in the adult and are devoid
of circular striae.

In specimens up to 123 mm. long the caudal fin oceupies
about i of the total length, while in the adult it occupies only
from : to ;. In specimens up to g3 mm. long the dorsal fin is
considerably deeper than the body; in one 123 mm. long it
15 almost as deep, but in the adult it is distinctly less deep. The

LY
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greatest depth of the body is contained from 8; to b1 times in the
total length in voung fish less than 124 mm. long, while in adults
it is contained only from 42 to 52 times. In the proportions of
the total length without the caudal to the greatest depth the
differences are smaller, the figures 6 to 61 for fish under 67 mm.
long, 5 for individuals between go and 123 mm. long and from
4 to 4% in the adult, The proportion between total length and
length of head is less different at different ages, and that hetween
head and body (without the caudal) and head is still more uniform,
practically no difference existing between yvoung and adult. In
length of eve in that of head there is a great difference. In speci-
mens between 56 and g2 mm. long it is roughly from 23 to 3a
titnes, in one 123 mm. long 45 times, in the adult 72 to 8 times:
In the voung the spiny dorsal ray is also proportionately more
slender and bears relatively much longer denticulations than in
the adult, In the voung these denticulations have a spiny chat-
acter.

Sehizotlhorax zarudnvi, Nikolsky,

Measuwrements (in millimetres). Nwmber of Fin-rays, Scales and
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| | '
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Schizothorax zarudiny is a gregarious fish abundant in an
adult condition in thé pools among the reed-beds of the Hamun-
i-Helmand. The roe appeared to be ripe in specimens examined
in December,  Its food, unlike that of most gpecies of its genus,
consists largely if not exclusively of other smaller fish, From the
fact that only adults were taken in the Hamun in winter, it is
probable that the young make their way up stream in the food-
season, They are extremely abundant in pools left in the beds of
effluents of the Helmand or in the desert near these effluents,
when the floods subside. It seems probable that the specimens
we have examined represent the growth of at least five vears and
that sexual maturity is not obtained in a shorter period than
four years. If this be so, the young of a year old are about 56-
66 mm, long @ those of two wears from gF to g5 mm., and those
of three vears about 125 mm.

Both large individuals from the Hamun and voung ones froni
small pools were infested by an immature Trematode, which was
encysted in their skin, in the superficial muscles, in the membrane
of the fins and on both the outer and the inner aspect of the
operculum. The cysts were of a blackish colour and resembled
those shown in Herzenstein's figure of S. altior {op. eit., pl. xii,
fig. 1. We hope that a description of this parasite will be pub-
lished later.

S. zarudayvi is the only fish commonly .caught for food in
Seistan. - A description of the methods by which it 15 caught will
be found in the appendix to this paper. '

Schizopygopsis stoliczkae, Steind.

1888, Schisopygopsis stolicskae, Herzenstain, ap. ecit., p. 191, pl. s,
1OLL. .’i':.:'.;i‘.u':—l.:u:p_r_;r.;pgfc stolicskae, Stewart, Ree. Fud. Meus, VI po 73
ploiin, figs, 1, 2 and 3.

Specimens from Seistan, whence we have examined a faiily
large series, apparently represent a dwarfed race. The largest we
have seen is only 195 mm. long, and even smaller individuals
are sexually mature. The two types of head referred to by
Stewart (op. cit.) as the stoliczkae and the sevewzovi type are
both found, without intermediates, in our series, but the former
accurs only in two specimens and is not correlated with differences
in proportions. We can discover no structural peculiarity in this
low-altitude race except that there is a regular double row of large
scales extending forwards in continuity with the anal sheath as
far as the base of the ventral fins. Traces of a similar forward
extension of the sheath are, however, to be found in certain speci-
mens from high altitudes in the large collection from various
localities preserved in the Indian Museum. We do not, therefore,
consider it advisable to give the Seistan fish a racial name.

The series was collected by the Seistan Arbitration Commis-
sion in the delta of the Helmand. The species has a wide range in

-
L
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Himalayas and Hindu Kush, but except in- Seistan is only found .

[
the headwaters of streams and rivers on the north side of the g - }
at high altitudes.

o Tuu‘-nm ;r.--u!.duil. specimen of Scl%;.nn ram uI S’nhm A
- . i :fi:rhciicae {reduced me = ¥ 4 M
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Schtzopyeopsis stoliczhae, Steind. (Seistan),

Measurements (in millimetres).  Number of Fin-ravs, Scales and

Proporiions.
; — ==
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Schizocypris, Regan,
gt Sehicocypris, Regan, A Mag. Nai. Hist, (8), XH1, p. 262,

As Mr. Regan's description of the genus is very short, it may

be redescribed as follows :—

Schizothoracinae with an inferior mouth, which is broad,
transverse and protrusible. The snout projects beyond the
mouth. The integument of the upper jaw is thin and
adherent and there is no labial fold. The lower jaw is also
covered with thin adherent integument. It is prominent
but not very sharp and has a spatulate appearance from
below. The barbels are absent or vestigial, The scales
are confined to the sides and those of the scapular region are
not greatly enlarged ; those of both scapular and lateral
regions are subeircular with radii well developed hoth above
and below the nucleus and completely surrounded by
circular striae, which are interrupted by the radii; the
anal sheath is well developed. The dorsal fin is moderate,
with 8 unbranched rays in the type-species; the last
undivided ray is bony and denticulate. The form of the
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body is graceful, somewhat compressed, but with a rounded
belly, The caudal peduncle is distinct. The pharyngeal
teeth are broad and differ from those of Schizothorax,
in possessing a flat tip ; the dental {ormula is 2-3°4|4°3'2.

In general facies this genus resembles Schizopygopsis, from
which it is distinguishied by the presence of small scales on the
sides and the absence of large scales from the scapular region, It
differs from Schizothorax in the structure of its mouth and pharyn-
zeal dentition and in having the abdominal surface naked.

Schizocypris brucei, Regan,
(Plate XV, fig. 3).
191y, Schicoeypris brrce:, Rewan, lee. cit., fig: B;

The specimens before us are voung and closely resemble
immature specimens of Schizothorax zarudnyi, with which they
were confused in the field, in appearance. Allowing for parallel
differences in proportions we see no reason to regard them as
distinet from the tvpe-species of the genus, but as these differences
exist, we think it best, in order to avoid any possibility of con-
fusion” to describe our specimens in detail. The largest of
them is nearly 48 mm. long without the caudal.

The dorsal profile is considerably and regularly arched, the
ventral profile slightly convex. The greatest depth of the body
is contained from 4} to 43 times in the total length without the
caudal. The caudal peduncle in the largest specimens examined
is twice or nearly twice as long as deep. The head is large, its
length being contained from 3} to 4 times in the total length
without the caudal. The snoutl is short and bluntly rounded and
appears somewhat swollen in lateral view, It is slightly longer
than the eve and less than half as long as the part of the head
behind the eve. The upper surface of the head is flat. The nos-
trils are situated close to the eve, a little in front of it, The eye
is large, its length being contained 3 to 33 times in that of the
head and about 1} times in the interorbital width. The arc of the
mouth is very wide and the posterior end of the maxilla is situated
in front of and considerably below the eye. The fins are large
and the dorsal is higher than the body ; its margin is straight but
slanting, The pectoral is shorter than the head. The scales
appear to be fully developed and those of the lateral agree in
structure- with those of the scapular region. They are slightly
broader than long, slightly sinuate at the base and differ markedly
from those of Schizothorax in that the nucleus is situated at about
a third the length of the seale from the free margin. The circular
striae are about 7 in number, The radii are widely spaced and
are considerably longer below than above the nucleus. The scales
of the scapular region are of moderate size. They become gradu-
ally smaller from before backwards. Those on the upper parts
of the sides, bordering the rather narrow naked dorsal region, are
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very small, but those at the base of the dorsal fin are a little
larger. Those near the lateral line are of intermediate size.
Towards the tail all the seales are poorly developed and hard to
distinguish. The lateral line runs along the middle of the caudal
peduncle, then slopes gradunlly downwards, proceeds along the
hody well below the middle and finally slopes upwards just hehind
the head, along the top of which it runs to the tip of the spout,
The colour is bluish above and silvery on the hellv and sides
There are sometimes a few small black spots on the latter.

Schizoevpris brucei, Regan,

Measurcments (in millimetres). Number of Fin-rays and Proportions.

Total Jength of body (candal exclud-

ed) . e o k] 124 gy | 32ves fagl?
2  fireatest :1-.111E:| f body s | D i 4 [ 9'7 2 | g
3 Length of head o O B < T o - L O S 8 &3
4  Width of head 2 AR I o 78 0 o | _'-'.-:-_'- 33
5 | Length of snout 38 30 ki 11 5 I*7
&  Dinmeter of cyc o gy | 3N ] 3'3 a:7 -8
% | Imierorbital widih = e | W0 550 a5 | oas 58 -
3 | Longest ray of doraal .. PRSI 1 | i3 1074 1§ 9°3 6r2s
Q : , anal i an | B 3G s B 55 '35
1o | I |.r|;,1.h of 11-;er"|t ; A = o1 83 51 58 45
t1 | No. of branched rays in dorsal = ] ; 3 g
12 ( .. anal 5 5 H z 5 5
13 | Let :g:h of caudal pu1 umele & lwe |08 o |0 S
14 | Depth of candal peduncle 33 15 40 40 5% I’z
15 | :_ Fofo e B L5355 &5 | &4 57 | I
16 i 39 | gor| 38 | 38y 382 | 3
17 3 % B LU 33| 2T 35
18 i - & i 4 g5 | a4 294

The species was deseribed from Waziristan in the eastern
district of the great mass of mountains that oecupies northern

- Baluchistan and a great part of Afghanistan, A few specimens, the

longest of which is 48 mm. long without the caudal, have been
found among large numbers of voung Sehizothorax zarudnyi
and of Discognathus adiscus from the following localities :—a small
pool connected in the flood-season with an effluent of the Helmand
in the desert a few miles south of Nasratabad: pools in the
dry bed of the Randa stream in the same district a few miles
N.E. of the ruined citv of Jellalabad ; a still, reedy channel leading
from the Hamun-i-Seistan on the road between Lab-i-Baring
and Nasratabad. The largest specimens, which were-alone di.
tinguished at the time, are from the last locality. Their fin-rays
were extremely brittle and unfortunately the caudal was broken
in all those obtained but one. These specimens were collected
in November and December, 1919.

Since drawing up this description we have been able to com-
pare our specimens with one of the types of the species, received in
exchange by the Z.5.1. through the courtesy of Mr, Tate Regan
and the Trustees of the British Museum, Though the proportions
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are naturally different we can find no structural difference. We
have now no doubt that the specimens are specifically identical.

Family COBITIDAL.

The Loaches, which share with the Trout Carp (Schizothora-
cinae) the waters of the Central Asiatic plateau, are represented in
those of Seistan by two cenera, hoth of which also occur in
Central Asia. One of these genera, Nemachilus, has a wide range
in the Palaearctic and Oriental regions. Its single representative
in Seistan is apparently dimorphic and occurs also in the head-
waters of all the rivers immediately north and east of the great
Himalavan range and the Hindu Kush. - This species is N. sfoli-
czkae (Steind.), of which we regard N. sienurus, Herz, as a dimorph,
Apart from Seistan, N. stoliczkae is found only at high altitudes.

The ather Cobitid genus-that occuars in Seistan is here des-
cribed as new. It is closely reluted in structure to Nemachilis
but possesses one peculiarity, a soft dorsal fin, which differentiates
it [rom most other Cyprinoidea and, together with its peculiar facies,
constitutes it an apparent link bhetween the Cobitidae and the
Siluroidea. We discuss the structure, function and homolory of
this fin below. The genus, though strangely enough the soft fin
has not been recognized as such hitherto, oceurs also in Turkestan,
and it is possible that Persian species assigned by Nikolsky to
Nemachilus may also belong to it.  The new genus is represented
in Seistan by two species.

Genus Nemachilus, v. Hasselt.

The one Seistani species (N. sfoliczlac) of this genus belongs
to a little group of Central Asiatic [orms in which the Tibetan
N. lhasae, Regan, and N. yarkandensis, Day, from Turkestan
must also be included. This group is distinguished by the elongate
form of the body and especially by that of the caudal peduncle.
The fins are large, the eves small, and scales are as a rule absent.
The wventral surface is rounded and not specially adapted for
purposes of adhesion. These fish are inhabitants of rapid but
turbid streams, as a rule at very high altitudes. We have
unfortunately no information as to the circumstances in which the
sSeistan form occurs.

Nemachilus stoliczkae (Steindachner).

1806,  Corbitis stolicshae, Stemdachner, Verl, Zool. bot. Ges, Wein.,
XV p. 703, pl. xiv, g 2,

1878, Nemachilus stolieskae, Day, Fishes of India, 11, p. 620, pl. cly,
hg., 1o,

1888, Nemachilus stolicskae, Herzenstein, ap. cit., p. 14, pl. i, figs. 2-5;
pliii, Ags, 1-45 pl vii, figs, 3-45 pl. viii, hg. 12,

1888, Nemachilus stemiivus, @d., op. cif., p. b4, pl. i, fig. 1.

1906, Nemachilns stenurns, editorial note 1o Repan, Fourn. As. Soc.
Bengal, 11, p. 8.

190l Nemachilus stalicskae, Lloyd (in part), Ree, Fad, Mus., 11, p. 341
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LejTds, _"I.'.-:.-.-.J Nufus  stolfeokae, Vinciguerea,  Awn Mies. Stor. Nab,
Gestoga, XLV po vy,

1gity,  Newpaehelus stennrns, . TR ] o e 1
The Indian Museum possesses a large number of specimens of
this species from Tibet, northern Kashmir, Turkestan and Seistan,
Among those identifiecd by various ichthvologists as N, stoliczhae
we find, however, [our forms, one of which is without doubt speci-
fically distinet, This is N, Masee, Regan, from Tibet: we give
measurements of a series of specimens but necd not discuss the
species further,  The remaining three forms that have hitherto heen
placed together under the name Nemachilus stoliczkae in India
belong in our opinion to that species and are identical respectively
with the tyvpical form (of which we have a topotyvpe), the variety
leptosoina of Herzenstein and N, sfenurus of the same author, Al

Texr-rie. 8.—Alimentary canal of Nemachilus stolicebae Trom Seistzan.
A, From specimens of stalicshae tvpe.
B. I"rmu ‘~|:||:'|;'ir'|1|'l1-\. of sferr s |.'|.'|:|*
a and b = cut ends of alimentary canal,

the specimens from Seistan were identified by Mr. Tate Regan as
N, stenwris, but we find among them two distinet forms, one of
which we regard as identical with leplosoma, while the other we
retain under the pame sfenurns, which, however, we do not accept
as specific,

The first specimens we examined were those from Seistan
labelled N. stenurus. The existence of two forms among them
was visible on inspection and was on the whole confirmed by
~ measurements. There were seven specimens in this series, as to
four of which we had no hesitation in accepting Mr. Regan's
identification. Of the remaining three specimens, one was an
adult female, one a breeding male and one very young. The male
agrees well with Herzenstein’s figures of N. stoliczkae var. leplo-
soma, the female rather with that of var. productus. As the main
difference between these two supposed varieties and sfenurus lies

-
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in their broader and thicker caudal peduncles, and this was pre-
cisely the difference noted in our specimens, we assigned them
provisionally te N, stolicskae var. leptosoma, in which it seemed
necessary to include the var, productus,

On dissection we found that the alimentary canal of one of
these specimens agreed with IHerzenstein’s figure (op. cif., pl.
vili, fig. 12) of that ol N. sfeliczhae.  The alimentary canal of
an . individual of the same lot but belonging to the siennrns type
differed considerably, as may be seen from fig 8.

There seemed, therefore, at this stage in our investigation to
be good grounds for considering the two forms, though occurring
together, as specitically distinet.  On examining the other speci-
mens in the collection we found two (from a stream running intoe
the Ram-Tso lake in Tibet) that clearly belonged to the stennurus
type, These had been confused with N. Mhasaee, which had also
been assigned to N, stoliczhae. We also found two specimens from
Leh belonging to this (the true sfeinras) type.

We dissected one of the two Tibetan and one of the Ladakh

TexT-riG. g—Pharvngeal teeth of Nemachilus stoliczfae [rom Seistan (X 25),

specimens of stensrus—to find that in both the alimentary canal
apreed with that of the individual of the leplosoma type from
Seistan. Subsequent investigations proved that the structure of
both types was variable in this respect. The one constant differ-
ence that we could find between sloliczhae (s.1.) and séenurus lay
in the proportions of the caudal peduncle, and even these varied,
as may be seen from our table of measurements, within wide
limits. It does not, therefore, seem justifiable any lopger to
maintain stenuris as specifically distinet. The difference is neither
sexual nor racial, hut appears rather to be a true instance of
dimorphism affecting hoth sexes.

Ii this be so, the apparently discontinuous range of N. sleatirus,
which is recorded only from the mountains near the source of the
Yangtse, from Scardo north of Kashmir and from Seistan, becomes
explicable, for N. sfoliczkae has the widest range of any member
of its family in Central Asid.

Another point to be considered is the status of the differ-
ent varieties of N. sioliczhae recognized by Herzenstein (loc. cii.).
We find it difficult in the large collection hefore us to assign some
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Nemachilus Hasae, Regan (Tibet).

Measwrements (in miflimelres). Number of Fin-rayvs, and

Proportions.

Total length (includimg candal) 862 | 780 | 768 | 550 B4% | moo
Length of eaudal ‘i i, - O e 132 02 I40 | 12w
Greatest depth of body 1| 1o 9°3 i 1 - o'
Length of head iro 1o | s | 1] 1o Ee
Wideh of head 3 80 o] ooz Had ] 03
Length of snout 7o G2 G'3 VG G PR
Dinmeter of eye 44 Fi | 470 28 38 3°E
Interorbital width 40 41 po 23 4 a7
Leneth of candal J‘.u.-.1.1|:h|.l. 170 170 150 129 2 136
Depth of candal peduncle ay 28 240 20 27 a3
Longest tay of dorsal 140 | 130 | 40| 1oy 16 :
Longest ray of anal 1000 i 0 et S (]
Length of pectoral e | s | gl dol | 1y
Mo, of hranched rays i |l d) aal ] 8 3 & &
Mo, of branched rays in anal g g 2 B H
1 ¥ 5 ‘o7 | Gas
! 3y e g
i 507 'y 204
: : 286 & 47
1-Caudal =
TR, 53 500 | p8r | 3097 535 | #77
) |
1-Candal ; . |
_ Gy 068 | @GRzl 654 | Oag | gl
3 |
I-Caudal
TR e 3| iy | 385 w95 | Pra| w67
3 43 aroy | 57y | 6o '3 Gl

Genus Adiposia nov,

The senns mayv be described as follows : —

A genus of Cobitidae consisting of elongate species often of

large size, with or without minute scales on the body,
without a suborbital spine, with six barbels, soith an
clongale band-shaded sofl fin belween the dorsal and the
eqidal. The head is relatively small, HAattened and
Siluroid in appearance ; the eve small, dorsal in posi
tion, of an elongate oval form, and surrounded. by a
iree circular fold: the nostrils are situated close to-
gether in front of the eve, the ]'.nn-‘tr_nnr nostril being
elongate and slit-like; I.llu mouth is large, ventral in
position and provided with tumid lips and with 6
barbels. The fins are relatively small and all the rays
cartilaginous. The lateral line is well developed and
extends all along the middle of the body in a straight or
sinuous line, The pharyngeal bones are delicate and bear
a single series of sharp slender teeth., The air-bladder,
which is entirely enclosed in boue, is dumbell-shaped
and transverse and consists of a pair of spherical lateral
chambers connected by a tube. It possesses a short,
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slender, tubular diverticulum, which is directed back-
wards from the transverse tube and ends in a vesicle,

Type-species: Nemachilus macimahons, Chaudhuri,

Three species are known definitely to helong to this genus
namely Nemaclilus longicauda, Kessler,! N. rhadinacus, Rezan ?
and N, macmahoni, Chandhuri® but the most important generie
character (the adipose fin), which is by no means conspicuous in
badly preserved specimens, has escaped the notice of most
ichthyologists, Chandhuri in his deseription of A. macmahoni
refers to it as a fold of skin, but sections show that it is a structure
;Jflluuch more definite nature. We give a full deseription of it
welow.,

108,

TExT-FiG. 10.—Type specimens.of Seistan species of Adiposia (reduced).
d. A, riiadinaea | Regan ).
b. A macwealkoni {Chaudhuri),

Two of the three species at present known are from Seistan,
the third (A. longicanda) from Turkestan.

The soft dorsal fin of Adiposia, This fin has the form of a ridge
arising a short distance behind the dorsal and extending to the base
of the caudal, in which it finally disappears. The anterior margin
slopes upwards and backwards gradually, the posterior extremity
is ill-defined. TIts relative height varies in different species, and
even to some extent in different individuals of the same species.
In A. macmahoni the height may be as much as z of that of the
caudal peduncle in well-preserved specimens, but in shrivelled

" b Kessler,  Pisees™ in Fodtschenko's ** Refse in Turkestan,” p. 33, pl. Vi,

: ﬁg:_hih. 23 (1874).

1 ) %q_mm. As. Soc, Ben 1L . 3 (1006).
¢ Chaudhuri, Rec. Trd, Mrs., (11 p. 341 (100u).
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specimens it is considerably less. The fin is strongly compressed
from side to side.

 In vertical section an external wall and an internal core can
be distinguished. The former is further divided into two regions,

an external epithelial and an internal connective-tissue region.”

The epithelial region, which is similar to the intezument of the body,
consists mainly of several lavers of small, more or less flattened
and rectangular cells with well-defined cell-walls and relatively
large oval nuclei. Among these are scattered numerous large
ampulliform gland-cells. In the lower parts of the fin the gland-
cells are situated mostly at the base of this region and constitute
almost a separate laver, the small epithelial cells between them
being somewhat elongated by pressure, Towarids the crest of the
ridge, however, there is no definite separation of the kind and the
gland-cells are often on the surlace.

he inner region of the outer wall consists of fibrous connec-
tive tissue, the fibres of which run completely round the fin in
a horizontal and vertical direction, separating it below from the
dorsal muscles, over which the epithelial layer does not extend.
This region is similar to that lying immediately below the
epithelial covering of the body,

[n the region of the connective tissue and between it and that
of the epithelium numerous longitudinal blood vessels can be casily
distinguished. They have a narrowly oval outline in vertical
section, with the longer axis vertical in the side-walls, and trans-
verse above the dorsal muscles.

Just inside the region of connective tissue of the side-walls
there are a number of small lucunae containing granular masses of
black pigment. These have no definite walls. -

The central core consists of a mass, conical in vertical section,
of highly vacuolated tissue. ‘The vacuoles are of relatively large
size and irregular shape. No cell-walls can be distinguished but
the spaces are surrounded by .deenly staining protoplasm contain-
ing numerous minute oval nuclel. The contents of the vacuoles
are gelatinous and appear to have a reticulate structure when
stained with haemotoxylin, This structure, however, may be an
artifect.

Comparatively large blood-vessels make their way obliquely
upwards from the body into the central core of the soft fin at
intervals and ramify in it. We have not been able to trace any
connection between them and the smaller lateral and basal
vessels,

In the upper part of the fin irregular {ibrous strands, probably
representing degenerate ceratotrichia, can be distinguished in the
centre of the core, They run in a vertical direction, and are
connected with a kind of reticulation formed by the walls of the
vacuoles,

_ In external appearance the adipose fin of Adiposia closely
resembles that of the soft fin of the Siluroid genus Amblyceps,
which is assigned by recent authors to the family Sisoridae. We
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have not been able to examine spectmens of this genus preserved
for histological iuvestigation, but we have cut sections of the
finn in a species of the related genus Glvptosternim.  We have .1!«:
sectioned the primitive dorsal fold in post-larval specimens of
species of Nemachilus, Before discussing the significance of 111x
structure in Adiposia, we must give a brief account of that found
in these other tish.

In young specimens of Nemachilus evezardi recently  ob-
tained ln. Major R. B. Seymour Sewell at Khandalla and easily
recognized by the presence of a nasal barbel '; the primitive dorsal
fin-fold remains in a very interesting uunclmun until the-fish is
at least T em. long. The dorsal fin of the adult is already well-
developed and has its ravs fullv formed, but behind it the fold
persists, extending into the caudal. The anterior extremity of
this vestige of the fold slopes gradually upwards and backwards.
Externally the whole structure has a very close resemblance to the
same parts of Adipesia. Indeed, the only differences to be noted

_/
f‘ﬁ%
e

Texr-v16. i1—Young of Newachilus evesardi 1 cm, long showing
dorsal fold.

v

on a superficial examination are that tlie ceratotrichia are well
developed, especially in the posterior part of the fold, and that
the fold alse extends forwards from the caudal on the wentral
surface.

We have examined a large number of species of Nemachilus
from both mountainous regions and comparatively level country
for traces of the persistence of this condition. In all we find a
short, compressed pad, clearly representing the posterior part of
the fold, at the base of the caudal fin both above and below.
In some this fold persists as a ridge to a comparatively late
age. In N savopa it is in this condition in a specimen 39 mm.
long. .
In vertical sections of the dorsal fold in a young N, evezards
about © em. long we find the structure essentially similar to that
of the soft fin of Addiposia, but, as might be expected, the tissues
are less differentiated. The outer wall is thinner, its gland-cells
are more munerous and its epithelial cells less distinct. The layer

1 Jordan and Fowler regard this as a generic character but we are not pres
pared to accept their view, .
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of fibrous connective tissue is thin and incompletely differentiated
and is not continuous across the dorsal museles at the base. The
central core has a more fibrous structure with smaller, ill-developed
vacuoles. ‘The blood-vessels are few and poorly developed.

We have cut scctions also, as already stated, of the adipose
fin of a species of Glyptosternum (Sisoridae) from the base of the
Nilgiri Hills for comparison. It would be out of place m the
present context to discuss the structure of this fin in detail. We
may sayv here, however, that an inner core of lighly vacuolated
tissue, closely resembling that found in the fin of Adiposia,
occupies the centre of the structure and that its wall consists of
two rezions, the structure of both of which differs considerably
from that of the homologous regions in Adipasia. OQur figures (pl.
xvi, figs. 5 and 6) and the explanation of them will illustrate the
differences sufficiently for our present purpose. These differences
are so considerable that there can be little doubt that the adipose
fin of Adiposia, though (like that of the Siluridae) derived
from the posterior part of the primitive dorsal fold, has origi-
nated independently, probably in correlation with the assumption
of the habit of burrowing in the mud of bodies of water liable
to desiccation, and there aestivating or hibernating until the return
of the fload season.

It seems to be clear, therefore, that the soft fin ! of Adiposia
is a highly specialized structure, but that it is fundamentally
homologous with the posterior precaudal part at the primitive
dorzal fold,

The function of this fin in Adiposia is possibly a double one.
It may act as a reserve food-supply for a voracious fish that must
occasionally be deprived of food for considerable periods. It
probably is also an accessory breathing organ, to judge from its
copious blood-supply, of use when the fish is buried in damp
mud. ;

Relationships of Adiposia.—From what has been said above
it is, we believe, clear that A diposia is closely related to Nemachilus.,
Its resemblance to the Siluroidea is probably more apparent
than real, being due mainly to the persistence, doubtless secon-
dary, of a post-larval character and its slight modification, We
have no reason to think that Adiposia is an extremely primitive
form, as would be the case if the persistence of this one juvenile
character were accepted as evidence of direct affinities with the
ancestral forms of both the Cyprinoidea and the Silurcidea, for,
indeed, the dorzal fin-fold is an ancestral feature common to al
fishes, and even to other groups of primitive vertebrates. In all
fish with a dorsal fin of any kind part of it persists and the adipose
fin of Salmonidae is not supported by other evidence as proof
of close affinity with the Siluroidea.

i A recent investigation of well-preserved specimens of Acanthoplithalmus
pangia proves the existence of a similar structure in that species,
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Adiposia macmahoni (Chaudhuri).
(Plate XV, fig. 4; Plate XVI, figs. 1 & 2.)
tgeky,  Nemeeohidns macmahions, Chavdburl, Kee. fnd. Ifus., 111, P 3.

As Dr. Chs lu[i]]ur] s description was based on a single speci-
nien not in the best condition and bleached by exposure to light,
we sive a fuller account of the

species here, based on numer- ?,_';'-"r o

ous well-preserved examples, A N
The fish is one of the larcest A ":, N

of its family, attaining a length [ Fohy \

of over 27 cm, and hias an ex-
tréemely  Siluroid appearance
owing to its clongate torm,
broad, flattened head, and
small, dorsal eyes. The dorsal
]H'rrhtu_ immediately behind the
head is somewhat convex, but
both the dorsal and wventral
;Jl‘r:]l]u.-: behind the dorsal fin Texr-viG. 12, —l.ower sarface of head
are nearly straight and parallel of Adipasia macmaloni (X ] ).

and the greatest depth is con- 1

tained 6: to a little over 8 times in the total length without the
caudal, 7! to nearly ro times with the caudal. The head is
depre :ssed considerably helow the profile of the back and its upper
surface slants downwards from behind almost in a straight line ;
it is broad and flat and its length is contained [rom 4} tf'::
times in the total length without the caudal. The specimens
in our series seem to fall into two groups, in one of which
the head is less flat and narrower than in the other. Possibly
the difference is sexual, for it seems to be correlated with
slight differences in the form of the vent, but the sexual
organs are quite undeveloped in the fish recently collected,
while they have been removed from the type. The length of the
eve is contained 5 51 to 8: times in that of the head, but is rela-
tively much less in the adult than in the young. The pupil is
nearly in the midddle of the head. The nostrils are nearer to the
eye than to the tip of the snout. The barbels are subequal in
length, which varies considerably ; the two anterior pairs usually
reach to a vertical line from the nostrils if pressed backwards, and
the posterior pair to one from the anterior border or middle of the
eve. The cleit of the mouth does not reach as far back as the
front of the eye. The anterior lip is continuous and minutely
tubercular, the posterior lip smooth and widely interrupted in the
middle line, The branchial isthmus is short and narrow, The
chest and abdomen are flat, The pectoral fin, which is rounded
at the tip, is much shorter than the head, The dorsal in quite
young fish is higher than the body, but in the adult lower; itis
situated nearer the tip of the snout than the base of the caudal.
The ventral and anal are short, the caudal of moderate length,
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rounded, truncate or slightly emarginate at the tip. The caudal
peduncle is compressed and from 12 to 2} times as long as deep.
We can detect no scales
on the young fish, but in the
adult minute but well-deve-
loped scales are present on
the sides of the posterior
part of the body, They are
longitudinally oval in form
and have the nucleus tear
Texr-rio. 13.—Seale of ddiposia macna-  the base. Their seulpture
g m base of dorsal fin consists of numerous coarse
radii and circular striae, both
f which occur all round the scale. The scales are rather widely
separated and buried in the skin, They appear to be much less
conspicuous than in 4. lengicanda, Kessler.

The following note on the colouration was made from living
fish :—*° The loacl is variable in colour; it is usually very pale
olivaceous, fading to silvery white on the belly and irregularly
spotted on the head and upper part of the body with a darker
shade. In some individuals the head and body are pale yellowish
without markings or with a faint marbling. Al the fins are
tinged with dull red, which is more intense on the caudal than on
the others, and are as a rule obscurely marked with small dark
spots. There is always a narrow dark vertical stripe at the base
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of the eandal on its peduncle.”  This description, which refers Lo
voung and half-grown fish, applies equally well to specimens
carefully preserved in formalin and spirit, except that the olivace-
ous and yellowish tints have faded and the reddish colour dis-
appeared [rom the fins,

The pharvngeal bones have the form normal in the Cobitidae,
but are perhaps a' little straighter than usual., There are about

12 teeth arranged mainly on an almost semicircular prominence.

In the adult they are all shorter than the smallest diameter of the
bone and (except those at the lower end of the series, which are
very small) almost subequal in length, those in the middle of
the prominence being slightly enlarged. In the voung the central
teeth are relatively longer, 3 )
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The posterior diverticulum of the air-bladder is longer than
the dinmeter of the transverse tube from which it originates and
its vesiele is longer than the stalk.

Type-specimen No, ¥ 1222/1 (Z.5.1.).

The type-specimen was obtained by the Seistan Arbitration
Cominission in the delta of the Helmand, Young and hali-grown
fish were found in great abundance in small pools in the bed
of the Randa stream near the ruined city of Jellalabad some,
12 miles north of Nasratabad, at the end of November. ‘They
were barted at a depth of some inches in the mud at the bottom
of the pools and seemed to be in a healthy and active condition,
although the water wasextremely foul and most of the Cyprinidac
511 the ]HH’:I]_H.' WEre r!l;_';l,ri, or l.llj.'iuj_:,. The '.-"].lL'Cil.'_'.-% 15 IL"'.'ilk‘Hl']}'
predaceous; for remains of other fish were found in the stomach,
and also those of a may-fly larva (Palingenia ') that occurred in
large numbers with it. Other members of the same association
were the crab Polamon (Polamon) polamitos gedrosiamon and the
molluses Corbicula fieminalis and Lamellidens marginalis vhadi-
FHICHSE,

Adiposia rhadinaea (Regan),

ppol.  Newrachilus whadinaens, Began, Fowen, As Soe. Beagal, 11 p. 8
We again. quote Mr. Regan's description of the species to
facilitate reference.

“ Depth of body 7 to 10 in the length, length of head 5
to 51. Depth of head 2 to  its l;1c.ulth which is 13
te 12 in its length. Diameter of exe -'5-St in the length
of the head and 1! to 2 in the interorbital width.
Suout longer than postorbital part of head. Clelt
of mouth extending to below the nostrils; lips moder-
ately thick, smooth, the lower interrupted medianly ;
six Dbarbels; outer rostral barbel as long as the
maxillary barbel, extending to or beyond the nostrils,
Scales entirely wanting. Dorsal TII 7, its origin nearer
to tip of snout than to base of caudal; [ree edge
of the fin convex. Anal II-II1 5. Pectoral extend-
ing about : of the distance {rom its base to the basc
of the ventral. Ventrals 8-raved, originating below
the anterior branched rays of the dorsal, cxtending
1—3 of the distance from their base to the origin of
anal. Caudal slightly emarginate. Caudal peduncle
2 to 27 as long as deep, its length 5 to 5} in the length
of the fish. Large, oblong or rounded dark spots on
the back and sides; dorsal and caudal with some
small dark spots, lower fin pale, immaculate.'"

“ Three specimens 165-260 mm. in total length.”

.
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“ Perhaps allied to N, sargadensis, Nikolski, 1800, the descrip-
tion of which is somewhat deficient in structural details, but the
colouration appears to be too different to justify identification.”

The largest specimen referred to by My, Regan is now in the
collection of the Zoological Survey of India and is labelled as
the tvpe. Our measurements
do not altogether agree with
his, for we estimnate the length
at a little over 268 mm, We
find that the head is contained
in the total length without
the candal fin 50 times and the
orentest dcl:'l'll-t]f the body
nearly 11 times. The differ-
ence is evidently due to the faet
5.— Air-blac Adiposia that the specimen is some-
rhadin : what curved. We have taken
the mean length of the mea-
surement obtained along the

The bladder has been di
s bany capsule but remai ;
pressed against the lower surface

vertebral column 3 cuter and that along the inner
side.

We have failed to find any trace of scales. The air-bladder

differs from that of 4. macmahoni in that the posterior diverticulumn

iz extremely short and its vesicle minute.

The fish 1s readily distinguished from its ally by its more
elongate body, smaller, narrower and less flattened head and by
marked difierences in outline. These difierences are shown in
our figures of the tyvpes of the two species.

All the specimens known were obtained by the Seistan Arbit-
ration Commission in the delta of the Helmand.
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APPENDIX.

NOTE ON THE FISHERIES OF THE DELTA
OF THE HELMAND AND ON THE OSE O
SHAPED BEAFTS OF BULERUSHES 1IN
INDIAAND SEISTAN.

By M. Axwanpane, ID5¢., F.4.5.8.

There can be few lakes that bear fish and have a piscivotous
population on their shores in which the fisheries are of a more
simple character than those of the Hamun-i-Helmand. Apparently
only one species the Seistan Trout Carp (Sehizothoray saridive)
ispursued, and only one method of capture used.

Schizothorax zarmdnyi 18 a fish that hears considetable but
quite superficial resemblance to a trout and reaches a length of at
least 49 cm. (19 inches). The flesh has an excellent flavour,
distinetly ** trouty,”” but is so full of little sharp, stiff bones that
it is difficult for a Furopean to eat it. The Persian officials in
Seistan get over this difficulty by cooking it in vinegar, which
softens the hounes:; but the fishermen of the Hamun adopt no
such refinements. They split and got the fish and insert a small
sharpened stick into the head from below. They then make a
small fire of tamarisk-roots and arrange the fish . round itin a
circle, supported in a slanting position on the sticks. The flesh 1s
thus slowly roasted.

There is some evidence that the flesh of the Seistan’ Trout
Carp, and especially 1its roe, may be poisonous to those not accus-
tomed to it. We ourselves experienced considerable intestinal
disturbance and colic after eating a dish of the roe, and all our
assistants and servants except one were taken ill in a similar but
more violent manner on another oeccasion after eating the flesh.
In both cases the fish was perfectly fresh. - The people of Seistan,
however, know of no such inconvenience.

Hefore deseribing the method of catching this fish it is neces-
sary to say something about the fishermen and theéir neighbours
on the shores of the Hamun-i-Helmand, and about their peculiar
rafts of bulrushes. I take the opportunity also to publish a note
on a similar craft used in India. ;

The shores of the Hamun are inhabited by two different types
of people,! both more or less nomadic, but oteupying different
positions in Seistani society. They are called Gaodar (Gavdar) or
Herdsmen and Saivad (Saiad) or Hunters. The Herdsmen are
regarded as eminently respectable people, but the Hunters, pro-
bably as a result of ancient Buddhist influence, are practically

I For a fullér account of these people see Taie, Seistan, pt. 1V, pp. 297
and 303.

-
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A.B. Tuwidn vsed by hishermen and fowlers on the Hamun-i- Helimand,
Ainds used by fishermen of the Sirkula tribe, Roorkee, 7P,

TExXT-Fit. 16, —Shaped rafts of bulrushes and sedges from Seistan and India,
.
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outeastes. DBoth tribes pay an annual rent to the Persian govern-
ment for the right to exervise their respective callings on the
shores or in the waters of the lake; the Herdsmen for the pastur-
aze of their cattle, the Hunters for the privilege of fishing and
fowling,

One of the most striking features of the Hamuu-i-Helmaud is
the wast reed-beds by which it is surrounded. These vary in
extent with the season, but a considerable part of Seistan is known
as the Naizar or reed-country, The reed-beds provide a livelihood
to both the Herdsmen and the Hunters. The reeds are of three
Einds  The most abundant is a form of Phragmiles commenis, the
common large reed of the fens of England. The dwellings of both
tribes are constructed of this plant. Next in abundance is the
sedge Scivpus littoralis, on which the herdsmen [ead their cattle,
and finally we have a bulrush (Tvphe aungustala), out of which
both tribes construct the only eraft known on the lake.

No true boats are used in Seistan, but their place is taken by
curious *‘ shaped " rafts that mayv almost be called skiffs and may
be compared with the Papyrus skifis' of ancient Egvpt and the
rafts used in Babvlonian times in the delta of the Tigris and
Euphrates. These rafts are made entirely of the leaves of the
bulrush tied together in bundles. For purposes of transport com-
paratively stout and clumsy structures® of the same kind are
employed, but these can only be used in the flood-season and we
did not see them. I shall, therefore, describe only those used in
fishinz and fowling on the Hamun.

These are slender and even elongate structures each made of
three bundles of fresh bulrush leaves and about six times as long
as broad. Omittine the rail or bulwark along the top, they are
about twelve times as long as deep. The bulrush leaves .are
bent upwards at both ends and the bundles are so arranged that
the craft tapers slightly behind. A rail is added on eacl side
above in the form of a thinner bundle of leaves. The rafts are
about ten feet long and one and a half feet broad. They are
constricted in the following manner (pl. xvii, fig. 2) :—

The leaves are cuf off close to the roots soas to be as long as
possible.  All those that are in any way damaged are rejected
and the narrow tips are cut and thrown away. Perfect leaves
thus treated are then laid out on the shore parallel to one another
and arranged in bundles in such a way that there are a few more
at one end of the bundle than at the other and that the broader
bases of the leaves are all at the same end. Ropes are meanwhile
manuiactured from other leaves of the same plant, two men or
bovs doing this by twisting the leaves together in opposite direc-
tions by hand. When the thick bundles and ropes are ready each

I For an illustration see King's Hisiory of Babylon, p. 201, fig. 44 (1or3),
and for Egvptin references Erman's Eife Ancieit Egypt (frans. 'I‘ﬁiarii],
P A0 (1804 ).

3 Por illusratons see MeMahon, Geor, Fonra., XXV (1906, and Tate,
Seistun.




1gzo.] N, Asmanpary & 5. 1. Hora: The Fish of Scistan, 195

bundle is bent upwards at either end and fastened together by
five bands of rope. Considerable force is exercised in doing this
as the stability of the craflt depends largely on the tightness of the
bundles.  After the rope has been twisted rowd the leaves two
men pull the opposite ends taught, pressing against the hundle
with their feet and sitting on the ground, The leaves are left
free at two ends of the bundle, but the unbound part is cousider-
ably longer at the stouter end (at which the basal part of the
leaves is situated) than at the narrower, the stern of the embryo
raft. Three bundles are thus formed for the body of the raft
They are then tied together, in the same wav as eacl was made
individually, by some nine bands of leal-rope. Two of these
bands are situated near each end, and those at the thick end or
prow are tied very tight so that the cut basal ends of the leaves
expand somewhat. Finally the rail, a thinner bundle of leaves,
is added above at each side [or comfort’s sake to a passenger, and
the whole is finished by a short eross-bundle in {ront between the
two rails.

A eralt of this kind has a eurious resemblance, when unloaded
i the water, to an Egvptian mummy (pl, xvii, fig. 1). It can
carry a passenger as well as a boatman, who propels it by punting
with a pole of tree-tamarisk, but can be used only in very calm
water. It is only on exceptionally still days that the Hunters or
the Herdsmen, who also use ralts of the kind in moving about
the reed-beds, venture into the open lake upon them. They are
temporary structures, depending as they do for their buoyancy
entirely on the air enclosed in the air-cells of the leaves, which
soon decay. Their life is never longer than two months: in hot
weather less. The Seistani name for them is futin, from tul, =
bulrush.

My figures in the text (figs. 16A & B) are drawn from a model
made at Lab-i-Baring on the Hamun. It is accurate except in two
points,—(1) the leaves emploved are of full size and are therefore
relatively larger and less numerous than would be the case in the
real raft, and (2) the protuberance at the prow is rather too small
{cf. the photograph on pl. xvii).

On our return journey from Seistan 1 happened to show this
model to Mr. W. J. Good of the Calcutta Port Trust, who was
then a member of the Indian Reserve of Officers. He told me
that hie had seen similar rafts in the Roorkee district of the United
Provinces and kindly put me into communication with Lt.Col. A,
Cunningham, R.E., who has supplied me with the following interest-
ing note, with the photograph reproduced in fig. 3 of plate xvii,
and with the model from which text-figure 16C has been drawn,

* The floats used for fishing in the jheels, of the Solani and
Ganges Rivers kadir near Roorkee, U.P., about 20 miles to the
South Iast, are about 8’ long by 2’ diameter, and the cross section
is circular, flattened at top and bottom a little. They are solid
made of the local jhee! grasses, the bundle being tied round at
several places with rough ties of grass. The prow is formed into
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a_point and turned up, the model shows this fairly well. "They
carry one man, or even two at a pineh;  the man stands up and
the Bindi is propelled by a pole of common bamboo, ete., about
1o to 12 feet long. They are crank and difficult for a BEuropean
to manage, ‘The fishing is with a spear or a circular casting. net.

*“They are used by the ** Sirkulas,"" a Mahomedan tribe, num-
bering about 50 families perhaps., They say they came from Sind
from the Manchar Lake, about three generations ago (about 1820 pro-
bably) : my informantsays it wasin the time of his grand(ather, and
lie himself 15 an old man of 60 about, They came because there were
wars in Sindh. This is corroborated, as they speak Sindhi, and
know all the different kinds of duck by the Manchar Iake names,
(I have been to the Manchar and know these names myself, having
kept a note of them). They do not intermarry with the dwellers
in the kadir villages, who are Hindus of the low caste of Chumar:
the chumars do not fish, nor do theyv use Bindis for other purposes,
So presumably the “ Sirkulas™ brought the shape of the Bindi
with them from Sindh, however I do not remember seeing any

dindis on the Manchar ; perhaps nowadays the wooden dugout of
the present-day Manchar fishermen has ousted the Bindi there,

® The Bindf is made preferably from the flat dark-green rush
called here Palera the Typha latijolia ¢ this rush floats even when
newly cut, and it will last in a Bindi for about six months, before
it rots. This rush is fairly strong and stif when boand up into a
Bindi, and the best Bindis are made of it. The round green reed,
called Tukla locally, the Cyperus allerifolius, is also used at times
for making Bindis, it also floats when freshly cut, but the dis-
advantage of it (compared to Pafera) is that it is not strong nor stiff,
like Pafcra, and the Bindi made ol it does not last so long, and
will not bear so much handling. The Latin names have been got
from the Superintendent, 'Government Botanic Gardens, Saha-
ranpur, to whom specimens of the grasses were sent.

* The Pafera grows in water, to about 12 feet high, while the
Tulfa only runs to about 5 feet at most, it also grows in water,

“ One of the characteristic points of the shape of the Bindi is
the way the prow; or front end, is brought to a point and
sticks up abdut a foot or so above the level of the top surface of
the body of the Bindi. The gruss in the Bindi is tied round at
intérvals with wisps of the same grass made into a rough sort
of rope.”

In many parts of the Madras Presidency rough bundles of
reeds are used as rafts by fishermen, especially in the larze tanks and
reservoirs that are a feature of southern India: but these bundles
are¢ not shaped and I have heard of no instance of shaped rafts
being emploved in Perninsular India. The fact that the people
who use them in the United Provinces are of Sindi arigin is inter-
esting as suggesting an actual historic connection between their
manufacture in those provinees and in Seistan, for Sind is in many
respects a country intermediate between India and Persia. As to
the possible but more remotle connection with Babylonia and
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Egvpt, I have not the learning necessary for a discussion on the
subject The binds (fiz. 16C) is of simpler construction than the
fuedirr, bul may be decenerate,

Execept their bulrush ralls and punting poles the only imple-
ment used in fishing by the fishermen of the Hamun is a cotton
net of simple strueture. © The cotton is grown locally.  The net is
oblong in shape, about 4 feet deep and oo feet or more in léngth,
The mesh is very larde, allowing all small fish to escape.

In setting the net it is tied above and below at cach end to a
pointed tamarisk stick. The pointed end of these sticks is struck
into the bottom of the lake and they are arranged in such a way in
reference to the direction of the wind, and therefore of currents in
the water, that the net [orms a semicirele with its lower edge on
the bhottom and its upper edge slightly above the surface. It is
set in a position into whicl it is easy to drive the fish, often in an
open channel in the reed-beds or, in exceptionally. calm weather,
just outside one in the open lake, In the former ecase the channel
is usually one that leads out of an open pool and suitable pools
are apparently kept free of reeds for the purpose.

A considerable number of fishermen, each on his fulin, take
part in driving the fish into the net. They arrange their rafts
in a wide semicircle opposite that of the net and gradually con-
verge towards it, beating the water with their poles and ululating
with the peculia: sound conventionally transliterated ** halelujah ™
in English religions works. They show great skill in directing
a few vizorous downward strokes with their poles to give the rafts
an impetus, and then striking the water before the forward move-
ment ceases. The fish are gregarious and apparently rather
sluggish and are easily frightened mto the net in this manner,

When the semicircle of rafts has completely converged on
that of the net the supporting sticks are pulled out of the water
simultaneously by the men in the two end fnfins, and turned up
horizontally in such a way that the net is transformed into a bag.
The two ends are then drawn at the same time into the two
fufins, which approach one another as rapidly as possible.

Unlike Indian fshermen the Saivad despise all small fish and
do not attempt to eateh any much less than a foot in fength.

We saw a similar method of fishing used in small -channels
leading out of the Hamun, Here the net was much shorter and
was stretched right across the channel. The men who used it
waded in the water. ' :

The only other method of lishing that we saw in Seistan was
employed in pools in the dry stream-bed of ‘Randa near the ruined
city of Jellalabad. Here a rude and particularly clumsy kind of
trawl was used. The net was a large bag, with considerably
smaller meshes than that employed in the Hamun. Tt was fas-
tened to one horizontal and two upright poles. The horizontal
pole lay on the bottom of the pool and the two upright ones were
held in position by means. of ropes attached to their upper ends.
Four men worked this trawl, two pulling ropes attached to the
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ends of the horizoutal pole and two other ropes fixed to the
upper end of the upright ones.  The fonr men waded along in the
water, The awkwardness of the apparatus lay in the f[act that
miless all of the men moved together the upper ends of the two
poles fell towards one another and the net refused to work
properly.

We were told that around Nasratabad the favourite method
of fishing was for men to go out into the swamps in the flood-
season with swords and to strike at any fish thev saw. Our
informant, who had had great experience of the country, said
that quite large fish were killed in this way.

In the Helmand River in the east of Seistan a more claborate
method “of fishing is apparently practised. The [ollowing notes
are taken from an official decument. The author of part of these
notes believes that the fish captured belongs to the genus Schizo-
thorax. Thereis a single specimen of 5. zarudnyi in thecollection of
the Seistan Arbitration Commison from the Helmand, but the largest
fish caught by the author of the note weighed 12 1b., which is much
heavier than any fish seen in the Hamun-i-Helmand., Selizoffiorax
would seem to be the only genus of fish captured for food in Seistan.

“SEIsTANT FISHING NET.

o

“The net used is a bag about 70" long ¢" diameter at the
lower end and 6% 2" wide at the mouth, The net is held open by
a pair of poles or prongs tied together at one end to make a fork.
The fork pivots on a post on the bank. The fisherman sits on
a platform. Across the mouth of the net fine lines are arranged,
the lead string of which the fisherman holds in his hand to get
timely warning that a fish has entered the net, whereupon he
pulls the net up and removes the fish. The fork that holds the
net is held in position by the strain of guy ropes. The net is
jplaced on the bank near a pool at a place where there is a swirl or
back water so as to intercept the fish moving along the edge of the
bank ; sometimes it is put up across the mouth of a small canal ;
a shallow channel iz sometimes obstructed by a line of stakes
along whiclethe fish move till they come to the opening where the

net is arranged and are caught. Below the Band-i-Seistan the net -

is arranged opposite a small leak in the Band and fish moving
along the down stream face of the band are swept into the net by
the force of the current at this place.

The favourite spots for the big fish are in the slack back
water close to where the backwater meets the force of the down
flowing current. At such places the small fry, which at certain
seasons work fheir way up the river in thousands swimming as
close to the bank as possible, are checked by the current and fall
an ¢asy prey to the larger fish which feed on them ravenously.

The autumn is the best season for fishing operations of this
nature. The season of 1903 commenced as early as August and
continued for several weeks., In 1go4 it was late in September

e
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before fish moved and not really well till October, Mareh and
April are also sometimes favourable if the river is not very full,
but the fish do not move so freely then as in the autumn, Ituring
the hot weather (Mav-August) the fish are quite out of condition,

“Lisr oF TecaxicAn Teryms CONNECTED WITH THIS
Mernop or FIsSHING :—

Name in Roman Explanation of the meaning and use of the
Chai ACers. word,

L Bok n .. Platform on which the fisherman sits,

Ruka e .. Each pole or prong of the [rame of two

tamansk poles fitted tozether to form
a fork which liolds the net.

Shingalak .. .. The strut which separates the two poles
ot prongs of the fork.

Achchd s .. A forked pole, here used as supports to
the platform.

Asak i -+ The piece of wond which acts as a trunion

or pivot on which the fork of the [rame
revolves.,

Dahan-i-rukd +» The taut rope which holds together the
ends of the poles of the [ork.
Dast kash .. .+ The rope by which the frame and net are
I ]

raised or lowered, and by which it is
maintained in its position in the water,

Pish-ab e .. The rope that stavs the frame against
the whirl of the water, as the net is
usually set up where there is a swirl in
the water,

Sarkash o .- A stay that is used when there is a strong
wind.
Marakdi e .. The string which passes to the finger of

the fisherman, and to which are con-
nected the lines which are spaced
across the mouth of the net, The fish
touches these lines and warns the

. fisherman of its advent, whereupon he
lifts the net out of the water.
Pésdo s .. The line which holds the upper side of

the net, and is made fast to a stake
on the bank. The lower side of the
net is made fast to the lower pole.

Mushtak  .: -« A ring in the rope on the dahani-ritki
where the marakd and pisio are made
fast.

Ki=d s ++« The pocket of the net,

! The Baluchis use the same words in describing the parts of this fishing net
cxcept than for & they say Barmal and for &iza they say Kifo.
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Gislak s . "The line on which the fish that are caught
are strung by the gills and kept in
the water.

Shak e .. The handle of wood at the otherend of
the gislak for attaching it to a stake
on the bank : it also acts as a needle
to pass the line through the gills of
the fish.

Dam Fi .+ Is the net,
Dém-i-boki .. .. This whole arrangement for catching fish.
Charkhab .. .. Swirling back water forming a suitable

place to set up this arrangement to
catch fish.
Mahigir S .. Fisherman,
Aldhi e T el
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EXPLANATION OF PLATE XV.
FIsH OF SEISTAN
Schizothorax zarudnyi (Nikolsky).
Frg. 1.—Adult fish (reduced),
z.—Young fish (nat. size).
Schizocypris brucei, Regan

3.— Young fish (nat. size).

Adiposia macmahoni (Chaudhusi)

4.-—Half-zrown fish (nat, size).
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EXPLANATION OF PLATE XVI.

Soft fin of Adiposia, etc.

Fig. 1.—Vertical section of soft fin of A: e'zlehr:-s,.z aacHanont |
stained with haematoxvlin, X 60.
3 —Part of the lateral region of the same preparation,
X 200,
sal fold (behind the dorsal
I'mj 6t 4 post-lary al Nemachilus evezardi 1 em.
long, stained with haematoxylin, X 200.
4.—Part of the lateral region of the same preparation, i
A 300. 5
5.—Part of the lateral region of a vertical section of the
soft fin of thfasicmrm sp. (fam. Sisoridae,
suborder Silurnidea), stained with haematoxylin,
% 8o.
6.—Part of the same preparation, X 200.

n

ExPLANATION OF LETTERING.

a=vacudlated tissue. b=epithelial region. c=fibrous connective ussue,
d=large blood-vessel, & =small blood-vessel. e=dorsal muscles. f=gland-
cell. g=pigment-masses. g =dendritic pigment-cell. f=unstriped muscle cells.
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'EXPLANATION OF PLATE XVIIL

Suarep RAFTS FrOM INDIA AND SEISTAN.
ﬁiﬂ} 1.—Fisherman’s futtn among the reed-beds (Scirpetum)
r of the Hﬂ.mun -1 Helmand,

z.—Men and boys making a fufin on the shore of the
same lake.

. —Fisherman’s bindi on swamp near Roorkee, U.P.,
India.
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SHAPED HAFTS 1IN INDIA AND SEISTAN.
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THE EHYNCHOTA HETEROPTERA
(NOTONECTIDAE & CORIXIDAE)
OF SEISTAN,

By W. 1. DISTANT.

Fam. NOTONECTIDAL,
Subfam. NOTONECTINAE,
Genus Notonecta.

Notonecta glauca Linu.
Linng SysroVar, ed. X, po 430 (17580 0 Dist, Funn. Srrt
L pooar Cigohd,
Var. marmorea, Falr.
abr., Spst. Rlovag., p. 103 (1803

Daulatabad, Seistan (village pond).

Anisops fieberi, Kirk,
Iirk,, Enfomologist, 1001, p. 53 Dist., Fana, Beit, fod, 111, P i { 19ab).
Nasratabad, Seistan (pools in parade ground): Lab-i-Baring,
Seistan (channels in reed-beds in Hamun).

Fam. CORIXIDAE.
Macrocorisa geffroyi, Leach.
Leach { Corixa). Froms, Leew. Soc. XHop. 17 (1818) 5 Dist. (Macrocoriza),
Farenr, Brei. Ind. V. p. 330 (1g10)
Iaunlatabad, Seistan (village pond).

Corixa hieroglyphica, Dul.
Duf., Hem. p. 86, LE 85—87 (1838); Fieb,, Eur. Hem,, p.o3 (1861);
Dhist., Faunr. Brit. fad. 111, p. 4, |;:f_:', 20 [ 1o,
Randa Stream, 4 mi, N.W. of Jellalabad, Seistan ; Nasratabad,
Seistan.
Corixa affinis, Ihist.

Dist., Fadew, Brit. fnd; V', p. 340, Be. 202 (1910)
Channel 8 miles east of Lab-i-Baring, Seistan ; Randa Stream,
4 mi. NW, of Jellalabad, Seistan ; Lab-i-Baring, Seistan (channels
in reed-beds in Hamun); Nasratabad, Seistan (pools in parade
ground).
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Corixa substriata, Uhlet.
Lihlet { Corisal, Proe. U8 Nat. Mus, X1X, P 275 (1806Y: Dist., Fane,
Brit. Tud. ¥V, P 340 (1910},

Nasratabad, Seistan (irrigation channels).

Corixa seistanensis, sp. nov.

Body, elytra and legs ochraceous ; pronotum with transverse
black lines, the clavus with moderately oblique black lines, remain-
inig elytra with somewhat close black mottlings; eves black
posterior tarsi more or less suffused with black ; margins of the
clavus and elytra ochraceous, impunctate.

Long 63 millimetres.

Water-channels near Nasratabad, Seistan,

Allied to the Palmearctic C. rogenhojeri Fieb,

Corixa randana, sp. nov,

Head ochraceous between eves, which are black ; pronotum
dull dark greenish ochraceous with closely arranged transverse
black lines; elytra dull dark greenish ochraceous mottled with
black, the clavus with transverse black lines, the lateral marging
ochraceous, impunctate; body beneath and legs ochraceous :
posterior tarsi with black or blackish suffusions; head between
eyves a little longer than broad, eves much broader than long, their
apices deflected a little bevond the anterior angles of the prono-
tnm.

Long 73 millimetres,

Randa stream, N.W. of Jellalabad, Seistan; Lab-i-Baring,
Seistan (channels in reed-beds in Hamun),

Micronecta desertana, sp. nov.

Head dull pale ocliraceous with a central longitudinal, reddish
linear spot, eyes black; pronotum dull pale ochraceous with a
small dark obscure spot near each lateral margin which is paler and
brighter in hue ; elytra dull dark oclhiraceous with some scattered
ohscure fuscous shadings, the margins paler and brighter ochra-
ceous ; body beneath and legs dull pale ochraceous ; head shorter
than breadth at base, subequal in length to pronotum ; eves not
projecting beyond the anterior lateral angles of the pronotum.

Length 3 millimetres.

Hurmuk, Persian side of Perso-Afghan-Baluch houndary,
3,000 ft. (desert-spring).

Micronecta biskrensis, Horv.
Horv., Ren. o Enl. 15099, p. 104.

Hurmuk, Seistan 3,000 ft. (desert-spring); Algeria (Brit.
Mus.).
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The British Muscum possesses an example of this species
from Algeria, and determined by Dr. Horvath, With this speci-
men the examples from the Seistan desert entirely agree,




THE GROSS ANATOMY OF CORBICULA
FLUMINALIS (Miiller).

Sy B, Prasuap, D.Se., dssisiant Superintendent,
Zoological Swyvey of India.

In a recent paper on the molluses of Baluchistan and Seistan!
Dr, Annandale and I have discussed the synonomy of Corbicula
Muwminalis at some length, A few additional remarks mav, however,
be made regarding the type-species of the genus Corbicula. This
genus was established in 1811 by Megerle * with Miiller's species
Telliva fuminalis? as the type. Preston *, admitting this, referred
to ** Corbicula fluminalis, Megerle’’ as the type-species of the genus
Corbicula : this iz evidently a mistake since the author of the
species C. fluminalis was Miiller and not Megerle : the latter anthor
only separated some of Miiller’s species of Telline under the new
name Corbicula.

The anatomy of the various species of Corbicula is very
imperfectly known, the only work of any importance being a
paper on the anatomy of a Chinese species (C. lagillierti) by
Fischer. I have therefore thought it desirable to describe the soft-
parts of C. fluminalis, specimens of which, collected by Captain
C. L. Boulenger at various places on the Euphrates, Mesopotamia,
the original locality of Miiller’s species, and from Seistan, collected
by Dr. N. Aunandale and Dr. §. W. Kemp, are now available,

Aunimal. Corresponding to the shape of the shell the animal
is trigonal, very much swollen in the umbonal region and greatly
depressed below. Specimens preserved in spirit are of a creamy
colour, the muscles and foot being of a much darker shade of
vellow,

The mantle is transluscent and thin up to the palleal junction,
the further lower part is much thicker owing to well-developed radial
palleal muscles, while the free border is still thicker. The margin
of the mantle is entire and without any papillae along the edze.
There is, however, a row of small conical papillae on the inner
surface a little behind the edge. The papillae are much reduced
or even absent in the middle region of the pedal orifice. In the
siphonal region also there are papillac in the same situation, but
these are much smaller in size. The mantle-flaps of the two sides are
not free from one another but owing to the absence of a supra-

I Ree. Tnd, Mas, XV, p. 58, pl. vini, figs. 1-0 (1919).
! Mag. Ges. Nafurf. Freude Berlin, V, p. 50 (1811).

¥ Miller's Verm. Terr. Fluo. 11, p. 205 (17740

¢ Faun, Brit. Ind., Fresfiow. .-I!aﬂl,:: p- 210 (1915).

¥ Fourn, Conchyliol. X1, pp. 1-10, pl. i, figs. 1=3 (1863,
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anal aperture and the formation of a siphonal orifice consequent
on the development of the two siphons, the arrangement is different
from that in the Unionidae. Anteriorly the two flaps are united
with one another to a point a little below the anterior adductor
muscle. From this point to an imaginary vertical line drawn in
continuation of the anterior border of the posterior addoctor
muscle to the free edge of the mantle, the two flaps are separate,
forming the large pedal orifice for the protrusion of the foot. At
the posterior termination of the pedal orifice the two flaps are
anited by a well-developed muscular connection, thus separating
off the pedal from the siphonal orifice. The siphonal orifice
extends to a little below the upper margin of the posterior
adductor muscle, and encloses the anal and the branchial siphons,
The mantle in the siphonal region is notched a little below the
middle, marking off the regions for the two siphons. Abowve the
siphonal orifice the mantle flaps are united with one another as on
the antero-dorsal border.

There are two adductor muscles, Of these the anterior one
les a little below the anterior margin of the pedal orifice, and
is cirenlar in outline and of about the same size as the posterior
adductor. The latter lies just above the anal siphon. A small
pedal retractor muscle, ovoidal in outline, is situated above the
posterior adductor muscle ; its fibres, which by their contraction
retract the foot as the shell-valves close, are easily traceable to
the foot. The well-developed radiating palleal muscle-fibres of the
mantle have been referred to already ; they originate near the
palleal line and end slightly behind the free edge of the mantle.
In consequence of the absence of a distinct siphonal sinus on the
shell the siphonal contractors are fecbly developed and appear as
specialized radial palleal fibres, which are more numerous in this
region, are specially thickened and have a distinct antero-posterior
course.

Inall the preserved specimens the siphons are fully contracted.
It is not possible, therefore, to decide as to their respective
lengths. The two siphons are, however, quite separate from one
another, the upper or anal siphon being the smaller of the two.
It has a rounded orifice with one or two small papillae surround-
ing it, and has the anus opening into it anteriorly just behind the
posterior adductor muscle. The lower or branchial siphon is much
larger, with an ovoidal orifice in the contracted condition, and
bears three to four rows of elongate papillae on its external
orifice.

The attachments of the gills are quite normal. The outer
lamellae of the outer pair are attached to the mantle, the inner
lamellae of the outer pair to the outer lamellae of the inner, while
the inner lamellae of the inner pair are attached along a little
more than the anterior half to the abdominal mass, the rest
becoming fused with the same part of the lamella of the gill of
the opposite side. The outer pair of gills are much shorter in
both length and width than the inner pair.
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The palps are comparatively short, feshy structures some-
what triangular in outline and the two palps of each side are of
about the same size. The abdominal mass is much larger com-
paratively than that of C. fagillierfi. The foot is small and feebly
developed, it is rounded posteriorly and has a slightly pointed tip
on the anterior side. The rest of the digestive svstem is very
similar to that of the zenus Galatea.! The rectum and the heart,
lyving in the pericardium, are plainly visible through the mantle,

There is nothing special to note about the nervous, circulatory
and excretory systems. Regarding the genital system the only
point of interest is the more swollen condition of the ahdominal
mass in the females.

Affinities, efe, The animal closely resembles that of C. lagil-
fierti described by Fischer (foc. ef.), only differing in the better

muscles. The siphonal muscle is poorly developed and the palps
are much smaller, ‘These differences may possibly be correlated,
as Dr. Annandale has suggested to me, with the peculiar conditions
in which Corbicula fluminalis is found. These are its living buried
in soft mud and the long period of hibernation during the dry
weather.

Fischer's remark as to the main distinguishing characters of
the genus Corbicula, when he savs, * On dislinguera aisément les
cvrénes i levrs branchie non réunies en arriere avec celles du coté
opposé,’’ is far from a correct deseription for, as has heen des-
cribed, the inner lamellae of the inner pair of gills of the two sides
are united with each other in the posterior part and are not free.
Fischer himself had recognized this, forin his ** Manuel de Conchy-
liologie ** (p. 1091) he described the animal of the genus Corbicula
as having ** hranchie réunies en arrigre.”’

! Bang in Aan. Sero Nat. XXIL pp. 152-164, pl. v (1832).



NOTE ON THE LEECH LIMNATIS
NILOTICA,

By Torio Kasurart, Rescarch Studeit,
iy g . ' . e ,
Tmperial University, Tokyo,

(From the # oological Laboratory, The Museums, Cambridge.)

A considerable number of accidents caused by the leech
Limnatis nilofica (Savigny), which is well known under the term
* Horse-leech,™ exist in literature.! In the process of being swal-
lowed, the leech attaches itsell to the mouth, throat and nasal
cavity of men and beasts, causing haemorrhage as well as hinder-
ing respiration. When it penetrates deeper the hemorrhage may
sometimes be very serious and even fatal.

I owe to Dr. N, Annandale of the Indian Museum the oppor-
tunity of examining one specimen of leech, which seems to be
identical with the species mentioned. The material was obtained,
apparently at Quetta, Baluchistan, from the throat of an Austrian
prisoner, who had been brought from Persia. In drinking from
dirty pools in Persia, he sucked up six individuals, all of which
had been at the back of his throat for eight days. This informa-
tion comes from Capt. A, G. R. Hardwick, R.AAMLC., who has
communicated it to Dr. Annandale,

The specimen is of large size, measuring 85 mm. long, exclu-
sive of the posterior sucker, by 16 mm. across, taken almost in
front of the posterior fiith of the body, from which the trunk
tapers more gradually to the anterior end than to the posterior.
The trunk is subeylindrical, presenting on the ventral surface of its
anterior end the sucker which is destitute of the three powerful
jaws, and in this respect it is unlike the medical lcech. The upper
lip of the sucker is divided on its inferior surface into two lobes by
a deep longitudinal groove. The jaws are covered by papillae and
provided with more than 100 minute teeth. The posterior sucker,
which is distinctly separated from the trunk by a constriction, is
of a circular shape, the diameter being about 12 mm. -

The leech, being preserved in spirit, cannot be expected to
have retained its original colour. The body is of a uniform hrown-
ish grey colour, without being traversed on the dorsal surface by
any trace of such four black lines and a median yellow or green
stripe as has been described by Blanchard.? Along each side,

¢ Blanchard, R., Courtes notices sur les Hirudindes, 1. Bell. de la Soc, Zaol.
de Franee, XV1, 1891, p. 218, Hirudinées de 1'lialie comtinentale et insulaire.
Hall. Mus. Zool. Univ. di Torivo, IX, 1504, p.42. Masterman, E. W. G., Hiru-
slinea as Human Parasites in Palestine.  Parasitology, |, 1908, p. 282,

2 See Blanchard. fec. cit., 1804, i 45
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separating the dorsal from the ventral surface, is o well-defined,
dull orange lateral stripe. In colouration the present specimen
can be easily distinguished [rom Limunatis { Poccilobdella) crannlosa
(Savigny), which presents the colour-pattern peculiar to the sub-
cenus Poecilobdella! The latter species is common in British
India. ;

The trunk is made up of 101 annuli, of which the 5th and bth
are fused ventrally to form the posterior margin of the anterior
sucker. ‘The same is true of the 7th and 8th annuli. In the g5th
and g6th annuli 1 have been unable to demonstrate such a tendency
of dividing into two as has been put on record by Blanchard.®

There are five pairs of eyes, of which the first three pairs are
arranged on the first three annuli, forming a semicircle; the 4th
pair lie on the 5th annulus; the 5th pair on the Sth annulus.

The male genital aperture lies in the posterior edge of the joth
annulus, appearing to exist between the 2nd and 3rd anunuli of the
X somite: the female aperture occurs five annuli hehind the male,
between the 2nd and jrd annuli of the XI somite.

The nephridial pores lie in the posterior edge of the last annu-
lus of each somite, but their total number could not be enu-
merated.

The alimentary tract agrees in the main with the medical
leech, the crop being provided with some ten pairs of coeca, which
are filled with blood, revealing a deep red colour, The intestine
opens out on the dorsal surface of the last annulus, just in front
of the posterior sucker,

Limnatis nilotica is of wide distribution, extending from the
Azores, through part of Western Europe as well as Northern
Africa, to part of Western Asia. It is of interest that its range
extends, as stated by Dr. Annandale? into the borders and even
within the boundaries of the Indian Empire.

i 1 Blanchard, Riéwvision des Hirudindes du Musée de Tunn. Boll. M.
Zool. Univ. di Torinoe, V111, 1893, pp. 27, 28

Annandale, N.. Note on the Oceurrence of the Leech Limuatis utlotica
in Seistan and the Afghan-Baluch Desert. Ree. Dudian Mus., XNV 111,
1920, P 135
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REPORT ON THE FRESHWATER
GASTROPOD MOLLUSCS OF
LOWER MESOPOTAMIA.

Parr III.—Tnp PaMiniss NERITIDAE, HYDROBIIDAE
AND MELANIIDAR.

By B. Prasuan, D.Sc., Assistaut Superintendent,
Zoological Survey of [ndia.

Since the publication of the first two parts of this series, the
Indian Museum has received a valuable collection of Mesopota-
mian molluses from Dr. E. W, Bowell, made by him at Basra
during August 1917—February 1919, and placed with great
generosity at our disposal. This collection, together with the
collections mentioned in the previous parts of this report has
rendered the working out of the Mesopotamian molluses much
easier and more satisfactory. Specimens of the families reported
en in the first two parts of the report are also represented in this
collection, but these do not offer any specially interesting points
for further discussion. They belong to the following species :—

Limnara tenera cu bhratica, Gyrauwlus convexinsculys,!
Limnaea peregra canalifera. Gyranlus enphraticus.
Bullinus confortus, Gyrawlus infermixtus,

The only point to be noted in reference to thess is that the
large series of L. peregra canalifera exhibits much greater indivi-
dlunal variability than the specimens previously examined.

Family NERITIDAE.
Genus Neritina, Lamarclk,
Subgenus Dostia, Gray.

1. Bostra, Annandale and Prashad, Fec. fud., Mis. XN ppe
247,343

In the paper cited above Dr. Annandale and T considered

Dastia, Gray, as distinct from Neritina, Lamarck, but asa result of

further examination of the rich collections in the Indian Museam

I am inclined to consider it as worthy of subgeneric rank only.

! We would invite attention to the fact that there has been an anfortunat:
transposition of lettering in reference 1o Gyranls enplivaticns and Segmentina
calatiius in fig. 5 on page 4o of this volume, The hgure DD refers to the Seg-
srepting and the figure I o the Grranlus LY. A.and B, P
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In the Mesopotamian collection before me it is represented by
Mousson's species N, sehlaefiif which was originally deseribed from
the Persian Gulf.
Neritina schlaeflii, Mousson.
1874, Newitina (Mitrala) sellaefiii, Mousson, Fours. Leuchyliol.
NN pp. 4o, 50,
1874, Neritina crepidularia? var, Seldacflif, von Martens, Vorder
Astat. Cor PR 44, 07, 124 o
1870. Newftina cvepidalaria (1in part), von Martens, in Chennilz,
Coneh. Cab., Neribina, ppe 3745 '||'|. Vi, ti!_'h =11

This species was described by Mousson from shells collected
on the island of *“Ghaes” in the Persian Gulf. He noted the
resemblance between it and the Oriental species, N. crepidularia
and N. depressa, but considered it distinet from cither owing to
the much smaller size of the shell, the much less convex and
laterally compressed dorsal surface, in the spire being more
recurved and flattened, the nucleus being more prominent and in
having a much smaller though comparatively more clongate
mouth-opening. According to von Martens, it is only a variety
of N. erepidularia, but the two Mesopotamian specimens collected
by Dr. Bowell at Basra leave no doubt in my mind that it is speci-
fically distinct.

The Mesopotamian specimens have a purplish background
with a large number of irregular white spots resulting in a network
of rather broad purple lines surrounding the white spots ; near the
margins of the shell it assumes a blackish tint owing to the dark-
ness of the ground colour and absence of the white spots.

Through the kindness of Major Froilano de Mello of the
Portuguese Medical Service in Goa, the Indian Museum has received
a specimen of this species from near Goa on the west coast of
Peninsular India. This specimen is of a uniform dark brown
colour. This record greatly extends the range of N. schlaeflis.

Subgenus MNeritaea, Roth.

1879. Neritaea, von Martens, op. cit., p. t0.

1899. Neritina (Neritaea), Kobelt in Rossmissler's Jeon. Land, -u.
Stisswe~Moll. (n.1.) VI, p. 1.

1013.  Theodoxis, Preston, Fourn, As. Soc. Bengal, 1N, pp. 470, 471

1915, Theodoxis, Preston, Fawr. Brit. Ind. Freshw.-Moll., p. 5.

In his monograph of the genus Nerifina, von Martens divided
it into six subgenera, and included the species dealt with here in
the subgenus Nerifaea, Roth. This subgenus he further subdivid-
ed into eight groups according to the shape, sculpture, etc, of
the shell. In the synopsis of these groups he included N. jordani
and the other Mesopotamian species of the genus in the group
Pictae, but further on in the descriptive part of his monograph
included them in the account of the group Semicirculatae. This
is evidently a mistake since the group Semicirculatae is confined
to Central America and South Africa, while the Pictae group 1s
found in the tropical and subtropical regions of Asia, Africa and
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America, Morecover the structural characters of N, fordant and its
allies do not justify their inclusion in the group Semicirculatae.

Preston, following Locard ! and Dautzenberg * assigns these
species to the genus or subgenus Theedoxis or rather Theodoxus,
Montfort, This is certainly wrong, since Montfort's name Theo-
doxs, as both von Martens and Kobelt have shown, should be
reserved for the Palaearctic species of the fuviatilis tvpe : the
shells of the jordani tvpe being included in the subgenus Neri-
taea, Roth,

Dr. Annandale recorded four species of the genus Neritina
from Lower Mesopotamia. I have, however, found specimens of
another in the collections made by Dr. Bowell at Basra, This
form (N. macrii var. michoni) was only known hitherto from Syria
and Palestine.

Neritina mesopotamica (Mousson), Martens.

1874 Neritawa meridionalts, var. Mesopotamica, Meusson, ap. oif., -
ofs

1374: ."l.'rr.;fi-.l.'-: analolica, var. Mesopolamica, v. Martens, ap. eit,,
PP. 33, 34 pl v, fig. g2.

1370, Nepifina mesopotamica, v. Martens, op, cits, pp. 90, o1, pl. xiii,
hgs=. zo, 21.

1300 Neriting mesopofamaca, Kobelt, ap. et p. 4 pl. cexi, fig. 1325,

Mousson confused this species with the Sicilian N. meridion-
alis and gave a very incomplete description of his new varietv
mesopotaniica. The same form was also described in the same
year by von Martens under the same name as Mousson's, but
apparently in ignorance of his work. Von Martens considered it
to be a form of N. anatolica, but published a full description and
a good figure, and also compared the variety with the species
N. michoni and N. bellardii. ILater in his monograph of the gens
he counsidered it to be a species distinet from N. anafolica and
worthy of specific rank. I have compared the single Mesopota-
mian specimen hefore me with specimens of N. macrii, var. michoni :
from Palestine and Mesopotamia and with those of N. analolica,
var, bellardii, from Damascus, and am of opinion that the species,
as von Martens decided, is distinct from either.

The single Mesopotamian specimen was collected by Dr.
Boulenger on the banks of the Khandag creck, Basra. The spire
of this specimen is not so prominent as is shown in von Marten’s
figures, but in other respects closely agrees with his figures and
deseription, The inner lip is straight and has minute denticula-
tions on its inner border.

Neritina macrii, var. michoni (Bourg.).

1879, Neritina Macrii, var. michoni, von Martens, op. cif., pp. 88=p
pl iv, figs. vi-13 and pl. xiii, figs. 27-20.

U Arel. Mus. Hisi. Nat. Lyon, 111, p. 231 (1853).
L Reo. Biol. Nord. Framee, VI, p. 210 (18g4),
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883 wiichont, Lovard, Arodic Mus. Hist. Nat, Lyon, 111, pp.

1804, Nerddina (Fheodoxta) michoni Dantzenbery, Rew. Biol. Nord.
Franee, V', pp. 331, 332

o Theedoxrs miclhone, Preswon, ep. off v pa 471

There has been a great deal of confusion in literature as Lo
the exact status of this form., Von Martens, who gives complete
references to previous literature, was the first to recognize its
relationship with N. maerii, Reeluz, but in later works Locard,
Dautzenberg and Preston have treated the species as distincet, and
as belonging to the subgenus or genus Theodoxis,  ‘This view, as I
have pointed out above, is not correct and the species should be
assigned to the genus Neritina and the subgenus Neritaca. Kobelt!
in his account of N. macrif says, ** Martens hat Neritinag harasuna
und mfchondt mit macrii vereinigt, und zwar mit Recht,’’ and
therefore includes michoni only as a synonvm of N. THAcrii.
However, owing to the differences between the typical N. macrii
and the form mrichoni T consider the latter as a distinct variety of
the species.

The shells of this variety are less ovate than the typical
form, have the spire a little more pronounced, the suture more
impressed, the outer lip of the aperture extending much further
over the columellar region, a relatively broader and more flat
columellar region and the mouth shorter but broader.

In the Mesopotamian collections there are five specimens of
this form, four collected by Dr. Bowell at Basra and the fifth
from the Khandag creek, collected by Dr, Boulenger.

It may also be pointed out here that some of the specimens,
collected by Dr. Annandale from the exit of the R. Jordan, Palestine,
were described by Preston as being of an intermediate character
between N. michomt and N. jordani. 1 have examined fthese
specimens but can find no resemblances between them and N.
jordani except for their colouration. This point is considered
Further under N, jordant.

Neritina jordani, Sowerby.

1801, Nerfdina jor

if, and var. furris, Mousson, Vierfeljalivssclir,

_".‘nj."rr:_'_.'". Ges, Zurrch V1, PR- 131-152.

(870, Nerffina fordani, von Martens, op. eff., pp. 84=80, pl. ii, hgs.
1.4=10.

1883, Thewdoxia jordand, Locard, op, cit., pp. 231, 233,

1804, Nevitina ( Theod .-_u'.-.'} _;'u."afq“ir, with var, aberrais. Il;ml;i:nhcrl.:,
G it PR. 340 334

1800, Neritina jordani, var, turris, Kobelt, op. cit., ppe 2, 3, pl coxis
Rgs=. 1315, 1320

L1, Flreodoxrs jordand, Preston, sp. cif., p. 470,

1918, Neritine jordons, Aunandale, Ree. fnd. Mas. XV pa 1hz.

Dr. Annandale recorded the occurrence of this species in
Mesopotamia from specimens sent to him from Nasariyeh. Since
then we have received several shells from Basra collected by Dr.
Bowell. This large series, together with the Palestine shells

b Rossmiissler’s feon, Land.- w, Sessw. Mol in, (Y VI, p 5
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:lll"l.‘ﬂd}' in the Indian Museum, makes it possible to discuss the
individual variation in form and eolour.
Sowerby ! figures three shells of what Le calls the three varie-
ties of N, jordani, without indicating a tyvpical form ; his fizures
also are very poor.  Reeve's? ficures show a rather ovoid shell
with a relatively small and scarcely exserted spire and with the
body-whorl nearly smooth or with only a slight constriction on it.
Mousson did not figure the shells he examined, but deseribed a
new variety under the name furres, which he distinguished from the
typical form by its much larger size, more elevated anex, which
makes the shell almost subcvlindrical in shape, and by the hody-
whorl having a more prominent constriction. The figure of the
typical form, the only one illustrated in von Marten's monograph,
differs from that of Reeve's in havine a comparatively shorter but
more prominent spire, the columellar border narrower, ths mouth
relatively smaller and the constriction an the bodv-whorl muach
more pronpuuced. Dautzenberg, who followed Locard as to nomen-
clature, added a new variety {aberrans), which, according to him,
15 distinguished by the almost complete absence of the canstriction
on the body-whorl and by its variable but different colouration.
Kobelt has given good figures of the tvpical form and of var. turris,
Mousson.  His figure of the typical form is quite similar to that of
von Martens. Preston does not add any notes on the specimens
examined by him, but savs in his account of T. michoni that some
of the specimers of this species link up the two species, T jordani
and T, michoni, and that these two are probably extreme forms of
the same species only.  Annandale, however, refers to some of the
shells from Palestine and reported on by Preston as belonging to
the var. furris of Mousson. In view of the above remarks it is
clear that we have to deal with three forms. (i) N. jordan! s.s.
which von Martens’ and Kobelt’s fisures may be taken to re-
present, and which appears to be a tiue lake-form occurring in the
Lake of Tiberias and probably in the Lake of Homs. (i) N. jordani,
var, turris, described by Mousson and of which Kobelt's fizure is a
good representation, This form is stated to have been taken in the
Lake ot Tiberias, but the exact biological conditions under which
it was found are not stated by either Mousson or Kobelt, In Dr.
Anunandale’s collections and those of the late Dr, Anderson from
those areas the form is only represented in the collections from
the exit of the River Jordan, The form is probably a true stream
phase. (iii) N. jordani, var. alerrans, described by Dautzenberg,
but of which no figures have been published. The type speci-
nrens of this form were collected in the Lake of Homs and all the
specimens from Mesopotamia in my opinion b:‘]:ﬂ!lg to it. This
form appears to be confined to closed or slmi.'-ruunpm waters.
The three phases discussed above may be distinguished by the
following key :—

i L"ﬂu(;r;uf:rgﬁ‘nf Hlstvations, Nerifing, pp. 4, 0y I'i!.:r_ 40 “31“}‘
¢ Comelr, feon., Neriting, species 12y [1550).
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I. Shell with o distinet transverse constriction on th
bowly-wharl,
AL Shell not more than 8w, i maximnn disme-
ter s more or less ovoidal in shape XN, forddn Evpiva.

H. Shell measaring up w0 @5 wm, 1 BRI
dinmeter 3 almest sobevlindeical o shipe
and with the constriction of the bodv-whorl
bettor marked than in the typacad form 0 N foedfand, v,
frerres
11, Shell with the bodyv-whort almgst smomh or with
only o faint 1|';|11='|.'-'|'--| COn= el o across il N ,l..-J'.r‘ur:: L | o

The major part of the Palestine collection reported on I
Preston and the shells from the Lake of Tiberias from the late
Dr. Anderson's collection belong to the typical form (fig. 1a).
They have the shell of an ovato-conical form with a prominent
spire and a distinet though not very deep constriction across the

Fig, 1.=Neritine jordeni, Sowerby,

a: Shell of the typical form from Palestine.
b, Shell of Mousson’s var, turris from River Jordan.
c. Shell of var, aberrans, Dantzenberg, from Mesopotamia,

body-whorl. The colouration is variable. Most of the speci-
mens have zigzag vertical stripes of a red, chocolate or dark brown
colour alternating with white stripes of the same shape, in a few
cases the stripes coalesce here and there to produce a reticulate
pattern ; still further, a few have a uniform dark-brown or black
colour with only a few pale spots, ‘The specimens which Preston
regarded as being of an intermediate character between his T.
michont and 1. jordani are no more than uniformly coloured speci-
niens of this form of N. jordani and have no relationship with
N. smacrii, var, michoni.

The var, turris of Mousson (fiz. 15) is, as I have stated above,
represented by specimens from the River Jordan only. These
are much larger, of a subeyvlindrical shape, have a much less promi-
nent spire amd the constriction on the body-whorl is much more
impressed.  In colour the shells show great variation ; the stripes
are of various colours as in the tvpical form but are narrower and
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much closer ; a reticulate pattern is also [ormed in some cases by
the fusion of the stripes with one another,

I assign all the Mesopotamian specimens to the var. aberrans,
Dautzenberg (fig. 1¢.), since the constriction on the body-whorl
in most cases is quite absent or only faintly indicated. The speci-
mens are, further, less elongate than the typical form and have a
comparatively broader columellar area. The colouration is very
variable, In some cases the shells are uniformly dark-brown or
black, in others they have purple, red, chocolate or brownish wavy
stripes alternating with much broader white stripes, while most of
them show a distinet network of white spots alternating with
coloured ones, the latter formed by the fusion of the stripes with
onte another. Most of the specimens are of a smaller size than those
of the typical form,

Family HYDROBIIDAE,

Specimens of the genera Tricwla, Bithynia and Amntcols
(Alocinma) are represented in the Mesopotamian collections before
me. Dr. Annaudale (loc. cit., p. 163) assigned an imperfect shell
from Nasariveh to the genus Lithoglyphus, Miihl., with some doubt.
I bave examined this specimen and agree with Dr. Annz.dale m
considering it as possibly belonging to the genus Lithoglyphus, but
it is too imperfect for a precise diagnosis.

Genus Tricula, Benson.

1843 Tricula, Benzon, Cal. _';FLJ.'H'.II. Nat. Bt (LA L
1851.  Aithinella, Moquin Tandon, Fourn. Conclipliol. 11, p. 250,
1832, Paluding (in part), Kister, Mart.,, Chemn, Cench.=Cab., Fali-

dina, efe., p. 1.

1856, Bythinella, Moquin Tandon, Hist. Mell. Terr—~Fluv. France,
¥ 5L

1858, Tricula, H.and A. Adams, Gen. Kec, Moli, L p. 300, pl. xxxii,
fig<. 5. 53, 5b. :

18b2.. Tricula, Benson, Aune Mag, Nab. Histo X, pp. 415, 410,

1803, Paludinella (in parl), Frauenfeld, Verh. Zool-bot, Geso Wien.
XL, P 10K ) [

15835, Tefenla and  Hydreobia subgen, Bythinella (in part), Nevill,
Hapd-List. Moll. Ind. Mus. 11, pp. bz, and 19 respectively.

1587, Fricala, Fischer, Man, Conclivliol., p. 727.

18%gz2.  FAythinella. Kobelt, Rossmissler. feon. Euro Mol ino s 'V,
PR30 37

Wits. Freicola, Proston, Fawa, Brit, fnd, Fresivie=Mell, p, b8,

I have carefully compared shells of the Himalayan species
T'ricula montana, on which Benson founded his genus, with those
of certain European species assigned by most recent authors to
Bithinella, Moquin Tandon, and can find no generic diflerence.
Kobelt's ficures of the various species of Hithinella, moreover,
strongly support the view that the two are identical. A short
review of the confusion that has existed in literature regarding
the exact status of the genus Tricula may be given hefore consi-

dering the question of its synonymy.
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Benson in his original description deseribed the genus as
belonging to the Melaniidae, basing his argument partly on shell-
characters, which according to him showed the same relationships
to Melania 5.5 as ** certain Bgvptian and Svrian species of Palu-
domus ' bore to that genus : and partly on anatomical grounds,
the animal being, according to him, Melwde-like. In this sup-
position he was followed by Gray and H. and A. Adams, but Brot in
his revision of the Melaniidae, differing {rom them, stated that the
genus was probably refervable to the Paludinidae. Benson in his
subsequent work slightly elaborated his original arguments, and
congidered Brot's position untenable owing to the ' very funda-
mental difference between the concentric operculum of Paludina
and the subspiral one of Tricufa™ ; he again laid stress on the
resemblance of the animal of Tricula to that of Melania, Stimpson,
Stoliczka . Blanford and Nevill consideved Tricuda to be a Rissoid
genus, Fischer in doubtiully placing it amongst the Hydrobiidae
compared it with Aecicwla, a genus of land-molluscs, and re-
marked, “ La classification de ce genre est embarrassante.” He
had, however, come to a nearly correet conclusion. Preston
followed him in assigning Tricula to the Hydrobiidae, or what
he calls Paludestrinidas. I have pointed out above the resem-
blance between the shell of T, monfana and that of the various
species assigned to the zenus Bithinella. The resemblance between
its animal and that of the genus Melanta, on which Benson laid so
much stress, is only superficial and his ewn description does not
show any differences between the animal of Tricnla and that of
any other Hvdrobiid, Assuming, therefore, that the genus isa
true Hydrobiid and that there is no difference between it and the
genus Bithinelle, Moguin Tandon, the name Tricwla, Benson will
have priority over Moquin Tandon’s.

It mav le noted here that the Indian brackish-water species
referred to as Bithinella mifiacea in a recent paper ! by Dr. Annan-
dale and myself is not assignable to the genus Tricnla, but has
relationships with the genus Stenotiyra, Benson,

I have here to express my indebtedness to Dr. N. Aunandale
for pointing out to me the exact status of the genus Tricula and
for the help he has so generously given me in clearing up its
Ernonymy,

Tricula palmyrae (Dautzenberg).
bons.  Bithinello palmyrae; Annandale, op. edl., po 162

The only specimens of this species are the shells referred to in
Dr. Annandale’s paper cited above. I have carefully compared
them with Dautzenberg’s deseription and figure of the species and
van find no differences,

Genus Bithynia, Gray.
In the Mesopotamian collection this genus is represented by
two species: (i) B. badiclla, a species common in Palestine and

L Feeo Frd. Mus., XYL po 248 (19141,
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Syvria and recently recorded by Dr., Annandale from Mesopotamia
and (i) B, rubens, a specics widely distributed in Ttaly, Sardinia,
Greece, Algeria, Syria and probably in Upper Mesopotamia.

Bithynia badiella, Parrevss,

i, Fellivesa badiella, Annancnle, 1P, Oty P12

In addition to the specimens reported on by Dr. Aunandale
there is a shell in the collection made by Dr. C. I,. Boulenger from
the area between Nasiriveh and Hama Lake, Lower Mesopotamia.
These specimerds agree closely with the specimens from Palestine
and Syria in the Indian Museum collection,

Bithynia rubens (Menke).

5a2. Bithynie rebens, Koboll, op. cit, pp. 7o, 71, ploexxxvii, g, 806
apecimens of this very variable species collected Ly D,
Boulenger and Dr. Bowell at Basra agree with Kobelt’s ficures and
with the specimens in the Indian AMuseum collection from Damas-

CLs,

Nevill ! gave names to a number of well characterized forms
of the species from various localities and the specimens he marked
are in the collection of the Indian Museum. As he did not
deseribe these forms and some of them have since been described
by Preston under other names, Nevill's names will have to be taken
as nomina nuda only, but the whole question is too complicated to
be dealt with here,

Genus Amnicola, Gould and Haldemann,

Subgenus Alocinma, Annandale and Prashad.
g, Adlocrnma. Annandale and Prashad, Ree. fud. Wus,, XYL P

140240, .-L"u.':.:;u.-::. Anpandale Ree, Fad, Mus XIX, pp. 32043
Dr. Annandale and I recently propesed this subgenus for
certain Indian and Persian species hitherto assigned to the genera
Githynia aud Amnicola. We regarded this subgenus as being of an
intermediate character between Ammnicola s.s. and Pseudamnicola,
both of which also must be considered as subgenera only. Re-
cently Dr. Annandale has pointed out that * Bvthinia ejecta,’’
a species described by Mousson from Lower Mesopotamia, also
belongs to this subgzenus.

Amnicola (Alocinma) ejecta (Maousson).

1874 Bythinra epecta, Mousson, pp. eof., po 3.
A few of the specimens in Dr. Boulenger’s collection from the
banks of the Euphrates at Nasiriveh and at Feluja agree with
Mousson's description and are, therefore, assigned to his species.

| Hand-List Moll, fnd. Mus., 11, pp. a0, 31 (1885,
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At the end of his description of the species he adds the
following : ' D'aprés la forme de louverture et surtont du bord,
que est obtus i sa terminaison, je considéte cette espéce comme
une Bythinie, bien que opercule manque et que sa petitesse
rappelle plutét les Ammicoles.,’” It is clear from this quotation
that Mousson was not quite definite aboul the generic position
of his formi. The specimens before me, however, leave no doubt
that the species B. ¢jecla, Mousson, as was considered by Dr.
Annandale, is not a member of the genus Bithynia, Gray, bhut
helongs to our new subgenus Lloctima,

Fut, 2—dmuicela (Alocinma) efecia (Mousson} from the hanks of the
Fuphrates at Nil:—':ll'i:!.'i‘i'l.

Family MELANIIDAE.
Genus Melanoides, Olivier.

Melanoides tuberculata (Miiller),

1874,  Melania tuberenlata, Mousson, aff. et PP 47, A8

1887, Melania fwbercalata, Schepmann and Snellmann, Moll, fa Vel
Mid.-Sum. Reiz, Vd. Swmatra-Exped., pp, 16, 17 pl. iii,
fig. 11 (radulal).

g, Melanoides tubgrenlata, Aonandale and Prashad, Kee. fad. Wos.,
XVILL pp. st 32, pleovi figo .

In the paper cited above Dr. Annandale and I have given the
diagnostic characters of this widely distributed and very variable
species.  The radula of the mollusc had been figured by us pre-
viously in another paper.! Schepmann had previously figured and
described the radula of the Sumatran form in the obscure publica-
tion cited above. The two differ from one another, hut the
differences are more apparent than real, being due mainly to
fl'-fferent views of the teeth having been figured; other differences
in the number of denticulations are only of the nature of a varia-
tion exhibited by the species.

U Annandale and Prashad, Ree. fud. Mus., XV, p. 146, pl. v, fig. 51919},
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The species is represented in the Mesopotamian collection by
a large number of dry shells from Basra and a few preserved
in spirit from the banks of the Euphrates, Most of the specimens
are rather small but a few measuring up to 35 mm, in length are
also represented.

Melanoides pyramis, var. flavida (Nevill).
tgiy.  Melanordes I"r.";r.-.r.'r'} var. feeafa, Annandale and Prashad, i
i |:l!'l. 34 35

In the paper cited above we referred to a rather dark speci-
men of this form collected by Dr. C. I,. Boulenger from the flooded
area near Khandag creek, Basra, Lower Mesopotamia. ‘This speci-
men agrees in all particulars with the specimens from the Persian
frontier and Baluchistan, but is darker in colour. It measures
275 mn. 1n length by g'g mumn. in breadth, the aperture measures

a8 mm. by 5'7 mm.

Genus Melanopsis, Férussac.
IMelanopsis nodosa, Iérussac.
;-“ Melanopsis wodosa, Brot, " Dic Melaniaceen " in Chemnite,
Canch.-Cab. {ed. Kister), pog32, pl.oxvi, Rgs. 17-24 {in part).
1. Melanopsis nodose, Annandale, Kee Sl Mus,, XV, . 103.

The species was recorded by Mousson from the Euphrates
and the Tigris below Mosui on the basis of the collections made
by Dr. A. Schlaefli in this region, and Annandale has recently
recorded its occurrence in Lower Mesopotamia.

In the collections made by Dr. C. L. Boulenger and Dr. E.W.
Bowell the species is represented by a large number of shells from
Nasariveh and from Khandag creek, Basra. All the specimens are
of the typical nodosa-tvpe and none belong to Mousson's var.
moderata, described in his paper cited above. Most of the speci-
mens are quite fresh and distinetly show the three rows of large
tubereles an the body-whorl—a characteristic of this species.

The specimens vary in colour from chestnut-brown to black,
except for the subfossil shells which are white and chalky. The
largest specimen measures 234 mm. in length and 11'3 mm. in
maximum breadth ; the aperture measures 10°8 mm. by 52 mm.

1875, Melanopsis nedesa, Mouvsson, Fourn, Conclivirel. XXI11, p. 45.
b Bl

Melanopsis costata (Olivier).

1874, Melanopsis turcica, Mousson, ap. cit., pp. 45, 30.

1879. Molawopsis costata, Brot, op. eif., pp. 426-42q, pl. «lvi, lips, 4-7-

1913. Melanopsis eostata, Preston, Fourn. As. Soc. Bengal, 1X, p. 467,

Melanopsis costata is a widely distributed species throughout

Syria, Palestine and Mesopotamia. In the Mesopotamian collec-
tions under report, it is represented by shells from the banks of a
dry creek connected with Diala River between Baguba and Sharo-
ban, and from the Khandag creek, Basra.
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The species, though closely allied to M. nodesa, is distin-
puished [rom it by the cestae on the surface of the shells being
more regular and continuous and in having two instead of three
rows of tubercles on the body-whorl,

In the large series before me there are shells corresponding
to Brot's figures of the fypical form, var. B and M., furcica bellio,
Parrevss.  There are, however, intermediate forms connecting the
various varieties and it is therefore not necessary to distinguish
them as different forms,

Melanopsis subtingitana (Nevill), Annandale.

':|"'.':..'I_I'.".|.'.'..-. Annandale, ap. ¢t pp. 103 .I._| %%

This species has only recently been described by Annandale
from two shells in the Indian Museum recorvded as Melanopsis

B

Frg. 3—Type-specimen of Welangpsis subtiugitana, var. faeris from
the creek connected with Dhiala River, Mesopotamin,

costala, var, by the late Mr. G. Nevill, and from two others from
Mesopotamia presented to the Indian Museum by Colonel W. H.
Lane. Dr. Bowell’s collection from Basra also contains a good
series of the species.  These shells agree closely with the type-shells,
except that maost of them are a little larger and have the ribs more
ahsolete,

Var. laevis, nov.

Two specimens from Mesopotamia, one from the banks of a
dry creek connected with Diala River between Baguba and Sharo
ban collected by Dr. Boulenger, and the other from Basra by Dr,
Bowell, are so different from the typical M. subfingifana as to
deserve varietal rank. Both the shells are nearly smooth and
have the whorls much more regular than in the typical form. In
other respects the two shells resemble the forma fypica.

Type-specimen No. M 118072 in the Zoological Surver of
India (Indian Museum, Calcutta).
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<y Measurements of shells (in millimetres),

Specimen A is from Basra, and B (the type) from the creck
connected with the Diala River. :
A .
: - Length of shell & o 176
o Breadth of shell = i 83
= Length of aperture R - g1
ur= A Breadth of aperture .. By 5
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NOTES O LARVAL TREMATODES FROM
SEISTAN,

Bv Staxtey Keme, Sc.D., Superindendent, Zoological
Survey of Iudia.

The following notes on larval tremutodes™ oblained during
our visit to Seistan are admittedly very incomplete,  In the feld it
was not possible to follow out the detailed anatomy of the various
forms from living specimens and for this, it is to be feared, no
subsequent work on preserved material can compensate. My
notes are in the main based on preserved cercariae and on sections of
infected livers, As a fixative Schaudinn’s sclution, used hot, was
emploved ; while for staining haematoxylin [ollowed by eosin gave
the best results.

In some instances cercariae were obtained in such small
numbers that it has not been found possible to give any account of
their anatomical characters. Of these one is a Xiphidiocercaria
obtained in Melanoides pyramis var. flavida at Saindak in the
extreme west of Baluchistan and the other a furcocercous form
with extremely long tail-flukes obtained in Gyrawlus enphraticus
in the Hamun-i-Helmand, Of each of these only a single infection
was discovered. The other three forms of cercariae are partially
described below. One of them (Cercaria A) is a leptocercous form
with rediae resembling those of Fusciola hepatica'.  The other two
(Cercaria B and C) are furcocercous torms ; one of these (B)
bears a close resemblance to the larva of Schistosoma japonicim,
but is distinguished by a number of characters.

For the names of the molluscan hosts I am indebted to
Dr. Annandale and Dir. Baini Prashad (see page 17 ol this volume).

Cercaria A (text-figs. T a-c).

In well-preserved specimens the length of the body is from 2go
to 360 ¢ (average 320 u) and the breadth 170 to 220 u (average 200 1),
The tail is twice or more than twice as long as the body, being
from 670 to 780 4 in length (average 730 «).

The body (figs. 1 a, b) is oval in outline, distinctly exca-
vate posteriorly at the insertion of the tail, and is relatively thick-
walled. ‘The oral sucker is about o'a5 mm, in diameter. The
acetabulum is approximately the same size and is situated slightly
behind the middle of the body. There is a small pharyngeal
bulb situated on the undivided anterior portion of the gut close to

i Erroneously recorded as a monostome an p. 22 of this volume,
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the oral sucker, The coeca are long reaching to the distal gquarter
of the body length, Near the junction of the coeca there is a
cluster of cells which have the appearance of glands, but no
ducts leading to the oral sucker were detected in the preserved
material. Close to the tail a small bladder can sometimes he
observed with traces of a pair of ducts directed anteriorly and
one tunming posteriorly down the middle of the tail.

The most characteristic feature of the anatomy is, however,
the partially developed gonad which lies immediately above
the acetabulum. The gonad is very conspicuous in stained
preparations and in dorsal or ventral view appears T-shaped with a
fine strand joining each cross-piece to the stem. In reality the
structure is more complex than this view indicates. “The principal
portion consists of a rod, about twice as long as the diameter

i,

Texr-F1e, 1.—Cercariac from Seistan,
w=c. Cercana A\ e Cercarin 13, .
fo- Cercaria. L.

of the acetabulum, which is dilated anteriorly and in its posterior
third At its hinder end a transverse portion, consisting of a
slender shaft and swollen head, joins it on either side and each of
these portions curves downwards, so that the head itself is on
a much lower level than the central rod from which it arises
(fig. £ ¢). From the head of each transverse portion a fine strand
runs forward ; the two unite and the single strand so formed meets
the di{af;ed anterior part of the main axis on its ventral side. The
dispesition of the parts, as seen obliquely from the side, is indicat-
ed in text-fig. Tc. The structure is remarkably constant in form,
showing little variations in fully grown and well preserved
individuals,

The space between the gut and the body-wall is filled
with large cells which lie with their long axes placed transversely.
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The cercariae develop in redine which, as in those of Fasciola
hepatica, bear a pair of processes near the hinder end ; they reach
a maximum length of about 2'5 mm.

Cercaria A was found in specimens of Limnaca bacleiana,
Hutton, living in small irrigation channels close to the British
Consulate at Nasratabad in Seistan, Of one hundred molluses
which were examined for parasites nine contained this Cercaria,

Cercaria B (text-figs. 1 d, o).

This is a furcocercous form which appears to resemble rather
closely the larva of Schistosoma japonicum as described by Cort,!

The body in well-preserved specimens is from 167 to 193 in
length and the mean of a number of observations is 186, Its
breadth varies from 41 to 52 u, the mean being 48, The undivided
part of the tail is from 192 to 222 ,, with mean of 208 ;. ; the furca
are from 62 to 67 1, with mean of 64 p.

The oral sucker is from 31 to 33, in diameter and the
acetabulum from 22 to 23 .

The alimentary canal appears to be altogether absent and the
body is for the most part filled with large gland cells (fgs. T d, e).
The four anterior gland cells differ very decidedly in character
from the remainder, for in preparations treated with eosin the
posterior cells are always very leavily stained, while the four
anterior remain colourless. No ducts leading forwards from the
four anterior cells could be traced in preserved material, though on
analogy with similar forms it is probable that they really exist.
The ducts from the posterior cells stain readily with eosin and are
very conspicuous, The number of posterior cells appears to be six,
making five pairs of cells in all: but two are usually concealed by
others which overlie them,

On cither side of the ducts from the zland cells, in the
anterior half of the body length there is a small semitransparent
area which perhaps represents an unpigmented eve-spot.  Poster-
ior to the acetabulum the beginnings of the gonad are wvisible,
consisting of a mass of cells which is usually crescentic in form
when seen 1n dorso-ventral view.

This cercaria, so far as can be seen from preserved material,
seems akin to that of Schrstosoma japonicum or, more nearly,
to the very closely allied form from Bengal recently deseribed
by MajorSewell ({oc. cit.). There are, however, marked differences.
In the Seistan cercaria the tail-flukes appear proportionately
shorter, the acetabulum larger and unpigmented eve-spots are
perhaps present.  No trace of the gut could be [ound, nor of teeth
on the anterior sucker,

Cercaria B was found in specimens of Gyraulus convexiusculus
(Hutton) obtained in the Hamun-i-Helmand, Seistan. Forty-three

I Cott, Uniw, Calif. Publ. Zool., XV, p. 455 (1910} ; see also Sewell,
Kee, d, Mus, XV p. 425 (191g).
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7. convexiusculus were examined of which three contained examples
of the parasite.

Cercaria C (text-fig. 1 f).

The cercaria is a [urcocercons form, similar in most respects in
its internal anatomy to Cercaria B, It is, however, a much larger
form and possesses pigmented eve-spots.

In well-preserved specimens the body is from 188 to 230,
in length and from 56 to 80 x in breadtl, the mean of a number
of observations being 206 by 70. The undivided part of the tail
is from 247 to 300 p, with mean of 305, and the furca are
from 100 to 136 p, with mean of 1zo0.

The internal anatomy, so far as it can be made out, is
very similar to that of Cercaria B ; the same gland cells are to
be seen and in stained specimens the four anterior cells differ in the
same way from those placed further back. The gonad, however, is
not crescentic in dorso-lateral view, the acetabulum is smaller and
the eve-spots are deeply pigmented and black 1 colour.

This cercaria was [ound with the preceding in specimens
of Gyranlus convexiusculus (Hutton) obtained in the Hamun-i-
Helmand, Seistan. ‘I'wo molluses, out of forty-three which were
examined, contained examples of the parasite,

ADDENDUAL

With Dr. Kemp’s permission I add here three figures of
the parasite of Schizofaorax zarwdnyi referred to by Mr. S. L. Hora

B. i,

TEXT-r1t. 2.—Parasite from Schisothorax sariwdnyi,

and myself on p. 173 of this volume. “The figures have been
placed at my disposal by Major R. B. Seyvmour Sewell, 1.M.S.
and represent three views of the animal as seen as a solid object (A)
and mounted in glycerine (B & C) after extraction from the
cysts in the muscles of the fish. Their magnification is not stated,
but it is at least 12 as reproduced, The structure of the organism is
so enigmatic that none of us are able even to suggest its taxonomic
position. The preservative had apparently failed to penetrate the
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peculiar cylinder in the interior of the animal and sections were
a complete failure. Major Sewell notes in explatation of hisligures
that there is a more or less well-defined groove round what appears
to be the anterior extremity and sucker-like dise (s) in the middle
of the (?) ventral surface.  The (?) posterior part of the organism
is divided by faint grooves (g), as shown in fig. A, These are
visible only on the (presumed) wventral surface. On the dorsal
surface, near the posterior extremity, there is a small aperture ().
The outer parts seem to form a kind of test, lined by a thin
membrane, and inside this there is a cylindrical body () with an
apparently chitinous investment. At the end nearest the (7)
dorsal grooves the extremity of this body is contracted to form
a collar (#). ‘Though the specimens had been fixed in Schandinn's
fluid and were apparently well preserved, no further structure
could be made out.—N. Annandale.

o T i T . B i g T i = g
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THE ADUATIC FAUNA OF SEISTA N
A SBUMMARY.

By N. AxxNanpaLg, [.S¢c., F.A.5.8., Director, Zoological
Swrvey of India,

The aquatic fauna of Seistan is a scanty one, fairly rich in
individuals, as is uswal in a fauna living in abnormal conditions,
Lbut poor in species. The most salient {act about it is that it is
essentially a mountain fauna acclimatized to live in a swampy
depression, Before discussing its geographical and biological rela-
tions as a whale I will first consider briefly the different species
tound in the different bodies of water that exist in the country,
viz, desert springs, stagnant pools, rivers and other water courses,
and the Hamun-i-Helmand or basin into which the Helmand
finally drain:. An account of these will be found in the Introduc-
tion to this volume. 1 have given in foot-notes references to the
species of animals not otherwise noticed in the volume,

THE FAUNA OF SPRINGS IN THE SEISTAN
DESERT.

In our hurried journey across the desert of Seistan and the
Afghan-Perso-Baluch frontier we had little opportunity to examine
many of the springs we passed, but those we did examine were
very uniform in their animal life, which did not appear to be much
affected by the varving degrees of salinity of water accepted under
stress of necessity as potable by man and beast. None of the
springs contained fish, but all the larger ones had a small but
healthy fauna of molluscs, insects, Entomostraca and leeches.

Morrusca, Only three species of molluses were found, Mela-
notdes pyramis {Benson), Gyraulus enphraticus, Mousson and Cor-
bicula fluminalis (Miiller). Of these the most commonly present
was the Melanoides. Of this species all our specimens belonged to
Nevill's var. flavida, a form perhaps peculiar to situations of the
kind and originally deseribed from Persian Baluchistan. The shell,
though not of the largest size attained by the species, is not
dwarfed or in any way distorted. A single specimen of this race
is also known from Mesopotamia. The Gwraulus is perfectly
normal, though found in water distinctly bitter to the taste. Itis
noteworthy that the species has an extraordinarily wide range
(from Mesopotamia to China) and must, therefore, be extremely
adaptable, Thesameis true of the Corbicula, which is found practi-
cally all over Africa and southern and niddle Asia, was originally
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deseribed from Mesopotamia and occurs fossil in Great Britain,
Shells from the springs are smaller and rather thinner than usual
and perhaps a little broader in proportion to their height, but
-:lml,;i]uvns from larger bodies of water exhibit great individual
variation in these respects, merging gradually into the thick narrow
form ealled C. cor by many comchologists.

The molluses of the springs, therefore, may be said to show
very little respouse to their environment in struecture,

Ixsrcra, Insect life, even in the middle of winter, is by no
means deficient in the springs. The most abundant and the most
commonly observed species was the mosquito,! Theobaldia long:-
areolata, the larva of which was found in water so saline as to be
almost undrinkable, as well as in the execellent spring at Hurmulk,
claimed locally to contain the finest water in all Iran. Both
larvae and pupae were seen in December and imagines were
observed hatching out. The latter, which were common also at
Nasratabad, were, however, very sluggish at this season and made
no attempt to suck blood

Small Rhyvnchota of the family Corixidae were frequently
noted in the springs and in that at Hurmuk two species of
Micronecta (M. desertana and A, biskrensis) were abundant. The
former has been described by Mr. Distant as a new species, while
the latter was described by Horvath from the oasis of Biskra in
the Algerian desert.

Small Hydrophilid and Dytiscid beetles are not uncommon,
and a large species of the latter family was captured in the spring
at Hormuk.

CruUsTACEA. The only Crustacea seen in the springs were
Ostracods, which often swarmed on the bottom. In asample [rom
an artificial tank containing water pumped from a spring in the
Baluch desert Mr. Gurney found tests of Cyprinotus tncongruens
and Ilyocypris bradyi, hoth widely distributed species.

HirupiNea. So far as I can judge, onily one species of leech
(Lemnatis smilotica) occurs in the springs. [t is common in all those
at which transport animals are watered and is dangerous both to
men and animals owing to its habit ol entering their mouths while
they are drinking and sticking to the tongue or pharyngeal wall,

THE FAUNA OF STAGNANT POOLS.

Under this heading I propose to consider pools connected
neither with water-courses nor with small desert springs. Such
pools are found oceasionally in depressions, probably always of
artificial origin, in Seistan and apparently owe their water to
percolation. The largest pool of the kind we saw was at the village
Of‘ Daulatabad towards the south of the country. It formed a
fairly large village pond and lay at the base of a low ridge of stiff

! For the identification of this mosquito and of the other Memacera mentioned
in this paper | have to thank Mr. Edwards of the British Museum,
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clay on which the village was built, Even in December it contained
a considerable quantity of water, which was very foul but ap-
parently slightly saline. It was used by the villagers for all
domestic purpeses. There was no macroscopic vegetation, but
much evidence of the presence of a luxuriant growth of microscopic
algae was present,

The macroscopic fauna of this pond consisted, so far as we
were able to discover, of arthropods only. Cladocera, including
large Daphniids and Copepoda, were abundant, but circumstances
did not allow of their collection. The most noteworthy features
were the wealth of insect life and the large size of some of the
species present. This was particularly noteworthy in the Rhvn-
chota, the representatives of which are mostly very small in Seistan.
As at other places the only families of this order that we could find
were the Corixidae and the Notonectidae, but in the latter family
the relatively large and very widely distributed Nofowecta glasica .
which we did not see elsewhere in Seistan, was common, while in
the Corixidae Macrocorisa geffrovi was also present in large
numbers, Dipterous larvae were abundant, the most ronspicuous
being an exceptionally large Chironomid, the imagines of which
were observed hatching out from the pupae on the surface.
Water-beetles, including large Dvtiscidae and Hydrophilidae of
moderate size. were numerous.

The ‘only other pools of the sort in which we collected were
those in the parade-greund at Nasratabad. They occupied pits
irom which clay had been extracted {or brick-making. Their water
was fouled by the camels and donkeys that [requented them, but
not or hardly zaline. It was six or seven feet deep in places but
blocked up by a profuse growth of the water-weed Zannichellia
palustris. Insects, Entomostraca and molluses were rich in indivi-
duals, but the number of species was small. No large species of
Rhynchota were seen, but several species of Notonectidae and
Corixidae were abundant. Mr. Distant has identified the following
forms :—Anisops fieberi and Corixa affinis.

Mr. Guruey found the following species of Entomostraca in
the collections made : —Crapocgra : Daphnia magna, Simocephalus
vetilus, COPEPODA: Cyclops stremuus, C. leuckarts, OSTRACODA :
Eucypris clavata, llvocypris bradyi, Polamocypris villosa ; all com-
mon and widely distributed forms.

The molluscs present were Limnaca bactriana, Gyrawlus cu-
phraticus, G. convexiusenlus and Corbicula fluminalis, all common
species in Seistan and found, with the exception of the Limnaea,
in all bodies of water containing luxuriant submerged vegetation
in the country, L. baciriana, which appears to be mainly a pond
molluse, was found only in those pools and in small water-courses
at the same place.

FAUNA OF IRRIGATION CHANNELS.

The small irrigation channels that form a close net-work
over the whole of the habitable part of Seistan have, at any rate in
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December, a very poor fauna. This is not altogether surprising,
for the water in most of them is at that season intermittent, being
shut off for several davs each week. Even, however, where the
stoppage of the fow does not cause desiceation and where a spe-
cies of broad-leafed Pofamogefon flourishes very few macroscopie
animals could be found and even insects and Entomostraca were
extremely scarce, if not altogether absent. The only crustacean
obtained from this habitat was a single specimen of the Concho-
stracous Leptestheria tenuis. A small Tipulid fly (Svmplecta elong-
ata). the only species in our collection described from Persia proper,
was common on the damp mud at the edge of siiilar channels and
probably bred in them.

In the garden of the British Consulate at Nasratabad we
examined an artificial water-course which had, however, a much
richer vegetation and fauna, probably owing to the Fact that it
was less liable to desiccation and received the benefit of manure
applied to the garden through which it flowed. Its flow was, how-
ever, intermittent like that of the irrigation channels outside, from
one of which it received its supply. The vegetation consisted
mainly of a narrow-leafed species of Polamogefon and of Zanm -
chellia palusiris, but a filamentons green alga forming cloud-like
masses was also abundant. The water was fresh or practically so.
The fauna was sufficiently rich to be treated group by group.

Fisu.—Shoals of the small Cyprinid Discognathus adiscus oc-
curred, remaining at the bottom in the day-time but rising to the
surface in the evening. Among them was found a single specimen
of D. phryne. The first species is known only from Scistan, while
the second is common in the hill-country of Baluchistan.

MorLusca.—The same molluses were found as in the pools on
the parade-ground hard by, namely Limnaca bactriana, Gyraulus
euphraticus, G. convexiusculus and Corbicula fluminalis. No differ-
ence in the shell of any of these species could be discovered. A few
empty shells of Segmentina calathus, a widely distributed North
Indian species, were also obtained from this channel.

ARTHROPODA.—The insects and Entomostraca of the channel
were the same, or practically the same, as those of the pools on the
parade-ground.

OLiIGoOcHAETA . —The little Oligochaete worm Nais comnitiis
var. punjabensis was found in considerable abundance and in in-
teresting circumstances. It inhabited small mucilaginous tubes,
probably stolen from a Dipterous larva, in masses of filamentous
algae and to each of the tubes a colony of the polyzoon Lophopodelia
carteri was attached. N. communisis a cosmopolitan species and
the var. punjabensis is common in Northern India. Col. Stephenson'
found among our specimens of this little worm a single individual
probably belonging to another species common in North India,
namely Chactogaster punjabensis.

L Stephenson, Meot. fad, Mes. VI p. 196 (1920
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Poryzoa.—Lophopodella carteri was the only member of this
group observed. Its geographical range is now known to be exclu-
sively Asiatic, but to extend from Eastern Persia to Japan, the
Chinese and Japanese race being slightly differentiated, It is not
by any means alwavs associated with Uligochacte worms, but a
Chironomid larva not infrequently establishes itself at the base
of the colonw,

DELTAIC FAUNA OF THE HELMAND AND ITS
EFFLUENTS.

We were unable to visit the main branches of the Helmand in
its inland delta, but collections of fish and molluses were made in
this region by Sir Henry MacMahon and other officers of the
Seistan Arbitration Comunission, The fish thev obtained were :—
Seaphiodon macmahont, Discognathus phryne, Schizothorax zaruduyi,
Schizopygopsis stoliczkae, Nemachilus stoliczkae, A diposia rhadinaca
and A. maecmahoni.  Of these only three (D. phryne, Sch, zaruduyi
and A. macmahoni) were found in the smaller streams of Seistan.

The molluses collected by the Commission in the Seistan delta
were Vivipara helmandica! Lamellidens marginalis and Corbicula
Auminalis. Of the first of these only single empty shells were
found by us in other parts of Seistan, except for a number of com-
pletely bleached specimens found in a flood-deposit.  There is,
therefore, some reason to regard the species as peculiar to the
estuaries of the Helmand, as it has not been found except in Seistan
and the immediate vicinity to the east. The two bivalves are
common throughout Seistan, in which the Lawmellidens has become
differentiated into a distinct race (rhadinaca). Shells from the
Heimand are thinner and smaller than those from other parts of the
country. The Corbicula is remarkable for its extreme variability.

We examined smaller streams of the deltaic system of the
Helmand in the immediate vicinity of Nasratabad, near the ruined
city of Jellalabad some 12 miles to the north and at Chilling consi-
derably futher south. Where the water was actually fowing the
fauna was very scanty, but the high elay banks were full of
hleached shells of Corbicula fluminalis and often of Limnaea gedro-
siana and the different Planorbidae found in the country.

Insect-life is usually scarce in such streams, but-a noteworthy
feature of those of Seistan is that the Hydrometridae often seen on
the surface of the stiller pools are replaced, at any rate in winter,
by Diptera of the family Ephydridae, which were often observed in
large numbers resting on the surface film. Mr. Brunetti® has
described a species (Halmopota viridescens) from Seistan that
‘skates'' much like Gerris.

Near Jellalabad we found the Randa stream practically dry,
except for shallow pools left in the bed and completely isolated.

b Bee Annadale, Ree. fud. Mus. XIX, p. 114 {1g20).
L Brunetti, Ree. fnd. Mus. XV1, p. 300 (191).
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The water in these pools was apparently fresh but very foul as
wandering Baluchis watered their sheep, goats and donkeys at
them. Most of the fish and other animals were dying in them in
large numbers, The fauna was, or had been, fairly rich, but there
was no macroscopic vegetation in an active state of growth.
Remains of reeds and a few moribund plants of a broad-leafed
Potamogeton were observed in several of the pools and the nodular
roots of some plant were common in the water, evidently in a
resting state, The fauna may be dealt with group by group.

Fisi.—Four species of fish were found in the pools, viz. Dis-
cognathus adiscus, Schizothorax zarudnyi, Schizocypris brucei and
Adiposia macmahoni. Of the Schizothorax only youug and hali-
erown individuals were obtained, although we had the pools netted
by Seistani fishermen. Both this species and D. adiscus were
extremely abundant. The Schizocypris, of which we saw only
voung specimens, were much less abundant. The Adiposia was
present in large numbers. This fish differs from the others in
being a burrowing form. It was the only species in the pools that
was in a healthy condition in December, the majority of the others
being dead or moribund. Its stomach-contents consisted of the
remains of Cyprinid fish and of May-fly larvae,

Morrusca. With the exception of a few dead shells of Gyrauins
cuphraticus and G, convexiusculus and one of Vivipara hilmandensis
found among the remains of reeds inone or two of the pools, the
only specimens of Mollusca we obtained from them were shells of
Lamellidens marginalis rhadinacus and Corbicula fluminalis. All
those of the former species were empty, but a few living individuals
of the Corbicuia were dug from the mud, in which they were buried
four to six inches deep.

InsecTa. The insect-fauna of the pools was scantv so far as
most groups were concerned, but the larva of a large May-fly,
probably identical with the common European Falingenia longican-
da, was abundant in the mud and we obtained three species of
Rhynchota from the pools, namely Corixa hicroplyphica, C. affints
and C. randana, a new species described by Mr. Distant.  C. hierogly-
phica and C. affinis are both Indian.

CRUSTACEA. Numerous specimens of the crab Polamon gedro-
sianum were dug from the mud, in which thev were apparently
hibernating with Corbicula, Palingena larvae and the fish Adiposia
macmahoni. The range of the crab extends [rom the Punjab Salt
Range to Scistan,

Poryzoa. An interesting member of this group [Plumalella
{Ajrindella) persica, sp.nov.] was found in one of the pools, coating
the stems and nodular roots of the plant to which 1 have referred
above, The animal has not as vet been found elsewhere.

Near Nasratabad we visited a number of shallow pools which
in the flood season were evidently backwaters of streams or large
irrigation channels. In mostof them the only traces of vegetation
were the roots and dead stems of reeds and dried masses of fila-
mentous algae stranded on land plants growing near the margin.
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In drift of fragments of reeds, ete., that surrounded most of these
pools, dead shells of Limnaca gedrosiana and the other common
molluscs of the country, including one of the few endemic species
(A mnicola sistanica), were abundant, with the statoblasts of Lepho-
podella and the gemmules of the sponges Spongilla alba and 5.
(Eunapins) carierr.

In most of the pools we found no macroscopie life, but in one,
iich a broad-leaved Polamogeton was common though not in a
hing condition, Disocenathus adiscus and yvoung specimens
of Schizothorax zarudnyi were abundant. Schizocypris brucei were
also found, but in much smaller numbers, A peculiar form of
Limpnaea eedrosians was also commen in this pool. It is distin-
cuished from the jforira fvpica of the species by its much greater
individual variability and by the fact that the corve of the outer
lip of the shell is flattened to a strajght line, This molluse, for
which the wvarietal name rectilabrom has been proposed, has heen
found elsewhere only in the Kushdil Khan reservoir in the north
of the hill-countrv of Baluchistan. The reservoir 13 a large,
shallow artificial lake with a luxuriant submerged wvegetation in
winter, but liable to complete desiccation in summer. The speci-
mens of the molluse from Seistan were mostly infected by the
common North Indian Oligocheate worm Chaclogaster bengalensis,
which frequented their pulmonary chamber in large numbers.

THE FAUNA OF THE HAMUN-I-HELMAND.

The Hamun-i-Helmand, or rather that part of it which is
permanently filled with fresh or nearly fresh water, mayv be divided
nto three zones of life, that of the open lake, that of the reed-
beds and that of the bare margin.

The zone of the open lake may be called more appropriately
the Central Region. It is that part of the lake which is free from
reeds and always, except in abnormal droughts, contains several
feet of water. The reed-beds form in winter what is called in
Persian the natzar or reed-country, but the name nai is applied in
Seistan particularly to Phragmites, which is the most abundant of
the three species of which the reed-heds are composed, namely
Phragmites communis, Scirpus littoralis and Typha angustifolia.
In the flood-season a great area in the maizar is under water and
even when the water is low, as it is in December, the reed-beds
extend out into the lake for considerable distances. In discussing
the fauna of this zone we must, therefore, consider both the species
living in pools among the reeds and also those of which remains
are found in a dead or dormant condition in the soil of the naizar,
By the zone of the bare region I mean the shore of the lake at or
just below low-water level at places where there are no reeds.
~ THE Fauxa oF THE CENTRAL REGION. In December this region
1s very poor in life, both animal and vegetable. The bottom is a
stiff, sticky clay which supports but a scanty growth of water-
plants. A few beds of Pofamogeton lucens, none of them at all
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luxuriant, were all that were observed.  On the bottom, shells of
Lamellidens marginalis vace rhadinacus and Corbicida fluminalis
were abundant, but no living specimens were ohtained. On one
of these shells a living colony of the Polvzoon Fredericella sullana
race jordanica was observed. Fish were very scarce, but we saw
fishermen catching Sechizothorax zarudnyi in nets in the open lake,
near a reed-bed,

Tre Favxa ofF THE REgp-Beps. This fauna is much the
richest, or rather the least impoverished, in the lake, It is con-
centrated in small, comparatively decp pools which are choked
even in December with submerged vegetation. In the composition
of this, Polemogeton peclinains is the dominant plant, but .
perifoliatus, Nais major and at least one species of Characeae also
OCecur,

Among the reeds very few fish are foundd, and of those we
caught all belong to one species (Discognatlins adiscus) and seemed
to be in a moribund condition ; but the more open channels in the
reed-beds are the proper Home of Schizotiorax zarndnyi, the largest
fish found in Seistan and apparently the only ene caught for
food.

Limnaca gedrosian 1, Gyrawlus eupliraticus and G. convexiusculus
were the commonest molluses in the small pools, but a few small
specimens of Amafcola sistanica were also found. Shells of this
species, in much greater abundance and of a larger size, were dug
from the soil of the nafzar. The Limnaea belonged to the typical
form of the species but the shells were smaller and a little
narrower than those found in ponds at Quetta,

Insect-life was less abundant in this region than might have
been expected.  Larvae of Chironomid Diptera were fairly common,
and so were those of two species of dragonflies. Major Fraser
thinks that one of these is probably the larva of the common
Palacarctic Agrionid Ischmura elegans, while he states that the
other *° combines some of the features ol an Agrionine with those
of a Lestine.” He remarks that it is unusual to find dragonfly
larvae active in winter, as these species were.

Adult insects were less abundant, both in the pools and among
the reeds, than larvae. Mr, Edwards has found in our collection
several species of Chironmus, all allied to, if not identical with
European species but unfortunately, owing to an accident, not in
sufficiently good condition for specific determination.

The Entomostraca found in this habitat were cosmopolitan
species common in similar situations in other countries. None of
the higher Crustacea were saen, g

A sponge and two species of Polyzoa were [airly common on
the stems of Typha. The sponge was a phase of the cosmopolitan
Ephydatia fluviatilis and one of the Polyzoa an equally cosmopolitan
species, Fredericella sultana. The latter belonged to a race (jorda-
nica) hitherto known only from the Jordan and the Volga system,
while the other member of the same group [ Plumatella (Hyalinella}
bigemmis] has been described as new in this volume.
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Marcixarn Favna, The marginal fauua is very scanty. It
includes no molluses, fish or erustacen, amed in winter we found no
aquatic insects. The lower surfaces of blocks of clav, however,
were covered with a fairly Tuxuriant growth of Ephwdatio fuvia-
tilis, in a different phase from that found in the reed-beds, and of
Fredericella soltana jordanica, ‘The latter were covered with Vorti-
cellid Protozoa. Just above the water-level certain insects were
not uncommeon in the same position, notably the Tipulid Symplectu
punciipeinis, at least two species of Eplhvdrid flies, and a ericket
(Achfca bimaculata) also found in a similar habitat on the shore of
the Lake of Tiberias.

COMPOSITION OF THE FAUNA A5 A WHOLE,

The composition of the aguatic fauna of Seistan cannot be
deseribed as abnormal, but there are certain deficiencies that call
for discussion. Some of these are due to geographical cause,
which will be discussed later, but others are not so easily explained
and evidently depend on some factor in the environment nct vet
elucidated. The most noteworthy are the apparent absence of
Crustacea Amphipoda and of most families of aquatic Rhynchota.
Freshwater Amphipods are scarce in the plains of India and as a
rile occur only in the large rivers, in which the species are im-
migrants from the sea.! At even moderately high altitudes in the
Himalayas, however, species of Gammarnus and Talorchestia ocem
and in the Quetta district of Baluchistan, between 5,000 and 6,000
feet, at least two species are abundant in every spring and stream,
We could find none in Seistan.

The absence of all aquatic Rhynchota except Notonectidae
and Corixidae struck us very much in Seistan, particularly in
reference to that of the surface-haunting Hvdrometridae, Itis of
course possible that we failed to find these species in winter be-
cause they were hibernating, but this is improbable for two rea-
sons, firstly, because we sought for them carefully in spots in
which they might have been expected to conceal themselves had
they left the water temporarily, and secondly, because they are not
uncommen on the water at the same season in adjacent districts.
Dr. Kemp found a Microvelia abundant on the Zanginawar
Lakes in the castern part of the Baluch desert in December, and
I noted a Gerris on small streams near Peshawar in large numbers
in January. In neither instance was the temperature higher than
it was in Seistan in November and December. The line of vege-
table debris that marks the flood level on the bare shores of the
Hamun-i-Helmand would seem to be an ideal retreat for hiber-
nating Hydrometridae and we found amongst the fragments of
reeds, etc., two species of Reduviid Rhynchota, several species of
Carabid and Staphylinid and one of Curculionid beetles, at least
two species of Diptera, a cricket and an earwig, a wood-louse and a

L CE, Chilton, Ree, fnd. Mus. X1X. p. 70 (1920).
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toad (Bifo viridis), all in a more or less torpid condition; but no
Hydrometrid Indeed, 1t seemed to us that this family was to a
large extent replaced by Diptera, such as Halmopola viridescen:,
Brunetti, which skated on the surface of the water in almost the
same way as these Rlivnchota do.

The absence ol molluses of the [amily Melaniidae from the
Hamun-i-Helmand and the waters connected with it is another
point worthy of note. In the extreme sonth of Seistan we found
ome form (Melanoides pyramis var. flavida) in 5 desert spring, but
neither living molluscs nor empty shells were found at any place in
the irrigated part of the country, The absence of species of this
genus, one of which is not uncommon in adjacent districts, may
perhaps Le due to lack of nutriment or the presence of mineral
salts in the mud of which they invariably feed.

In other respects the limitations of the fauna seem to be due
rather to geographical factors than to any peculiarities of the
environment.

GEOGRAPHICAL RELATIONS OF THE FAUNA.

In considering the geographical relations of the aguatic fauna
of Seistan five facts must be borne in mind :—firstly, that the
country lies well within the limits of the Palaearctic Region and
is separated from India not only by several huundreds of miles
of desert but also by the great mass of mountains that occupies the
more important part of Afghanistan and Baluchistan and juts down
southwards almost to the Mekran coast west of the Indus ; secondly,
that the only waterways that reach it, and probably ever have
reached it, come from the east and the north; thirdly, that even
these waterways are of recent origin in their present course ; fourth-
Iy, that it is much depressed below the surrounding districts, and
fifthlv, that the aquatic [auna, as follows from the third and fourth
facts, is composed of immigrants from high mountainous tracts.

These facts account for many of its deficiencies, for example
for the absence of aquatic Chelonia and Caridea, both of which are .
unknown from the higher regions of Central Aszia. To the same
facts we may trace the paucity of genera in the fish and molluscs,
contrasted with the relative wealth of sponges and Polyzoa. It
will be interesting to apply these deductions to the different groups
of animals that are represented in turn.

Of the three Batrachia known to inhabit Seistan two are per-
haps the most widely distributed of all the Palaearctic frogs and
toads, namely Rana esculenta and Bufo viridis. One of these has
evidently been stayed in its eastward range by the mass of moun-
tains to which I have already referred. Tt does not seem to have pene-
trated beyond the eastern limits of the Baluch desert, or, from the
north into the valleys of the western Himalayas, in which the toad
has madeitself at home. The fact that Rana esculenta is represented
in Seistan and western Baluchistan by the race ridibunda hardly
affects the situation, as this race itself has an immense range in
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Eastern Europe, Western and Central Asian.  he third Batrachian,
Rana eyanophivetis, has a1 much more peculiar geographical distri-
bution—{rom near Aden to Penane. Tt is perhaps the cononest
and most universally distributed of the Indian frogs, at all ald
tudes up to nearly 7,000 feet, but east of the Bay of Bengal becomes
extremely rare, Throughout the ereater part of its range 1o
racial characters have been discovered, but in Seistan it is said
to be distinguished by the size of its eves anl tympanum, Ii
this be so—T have seen uo specimens of the race seisfanica of
Nikolsky—the race provides evidence of the complete isolation ol
Seistan from other parts of the range of the species.

The number of fish (g species in 7 genera) known from Seistan
13 small considering that the country possesses that rarest of
phenomena in Central Asia and Persia, a freshwater lake: but here

again the same facts are iMlustrated. ‘This becomes clearer if we
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charaeteristic of all the non-mizratory freshwater fish,
the Cobitidae, a family of wide range in the Palaearctic and
Oriental Regions and modified primarily for life on or in a soft

bottom in water of no

Of the three Schizothoracinae one (Schizothorax zarudnyi) iz
indigenous to Seistan, but is little more than a local race of a
species found in mountain streams at much hicher altitudes to the
north-east. another is identical with a species of similar habitat,
namely Sehizopyveopsis sfoliczkae, while the third has been known
hitherto from Waziristan in the extreme east of the mass of moun-
tains that forms the ultimate barrier between the Oriental and
Palaearctic Regions in the Indian Empire. This is Sclizocypris
bricei. The Schizothoracinae are the most characteristic of the
fish of the highlands of Central Asia, and particularly of the northern
watershed of the Himalayas and Hindn Kush. A few species,
including some of the least modified forms, have made thei way
across the great divide and live in the streams of the southern
watershed and even in those on the lower slopes of the Himalayvas
and in the plains immediately at their base. It is not to these
forms that the Schizothoracinae of Seistan are related, but to true
Central Asiatic species,

The Cyprininae of Seistan belong to two genera, Discognathus
and Scaphiodon. The latter seems to have its headquaters in
Baluchistan and not to he essentially a mountain-dweller, while
Discognathus, which is replaced in India by the closely allied but
more specialized genus Garra, occurs in Syria, Mesopotamia, E,
Persia, Baluchistan and Waziristan on the North-West Frontier of
India, Neither genus is found in the highlands of Central Asia,
and though both live commaonly in hilly country, neither inhabits
high mountainous regions.

AL speed.
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Phe Cobitidae of Seistan, on the other hand, must be associat-
ad with the Schizothoracinae in origin,  Two of the three species
belong to the peculinr genus Adiposia, otherwise only known {rom
Turkestan, and are apparently endemic as species. ‘The third
(Nemachilus stoliczkac) belongs 1o a group in its genus characteristic
of the Central Asiatic hizhlands, and resembles its pamesake of
the genus Schizopygopsis in geographical range.

The majority of the fish of Seistan are, therefore, witliout
doubt of Central Asiatic origin and can only have reached Seistan
from the northern watershed of the Hindu Kush, while a minority
have probably arrived in the district from the lower parts of
Baluchistan,

From a geographical point of view, the molluses are perhaps
the most interesting group in our fauna except the fish, They
differ considerably from the true Eurasian species that have pene-
trated from Central Asia as far south as the valley of Kashmir, and
almost as much from those characteristic of the Persian Plateau,
This fact is illustrated equally well by the species and genera that
are present and by those that are absent. The Seistan fauna in-
cludes none of the widelv-distributed Furasian species found in
Kashmir, such as Limnaca stagnalis and Bithynia tentaculala,
nor does it include any representative of the essentially Eastern
Palaearctic genus Melanopsis, common in Persia proper and
Mesopotamia, or of Bullinus, one species of which is commeon in
Mesopotamia. The species of Limnaca that do occur bear a
distinct resemblance to Furopean forms, but at least one of
them (L. baciriana) also resembles an Indian form, L. chlamys.
The three species of this menus, one of which (L. hordeum) is
very rare and is only known from empty and possibly sub-
fosail shells have all been found also in Lower Mesopotamia, though
not in Persia proper, but are not dominant in the former
country. Two of them (L. bactriana and L. gedrosiana) also
oceur commeonly in the hill-country of Baluchistan and Alghanis-
tan, but not, so far as we know, at high altitudes. The three
Planorbidae have a wide range both in the Oriental Region
and in neighbouring districts. That of the two species of Gyranlus
(G. convexiusculus and G. enphraticus, extends at any rate from

Mesopotamit to Burma and all over the Indian Empire, while
the third species of the family (Segmentina calathus) is found in
Burma and Sumatra as well as in northern India. The oceurrence
of a species of Vivipara in Seistan is an interesting feature. The
senus is practically cosmopolitan, but for some unaccountable reason
is absent from Syria, Palestine, Mesopotamia, the greater part
of Persin and Baluchistan, Among living species the Seistan form
(V. helmandica) is most closely related to one from Sind (V. sindica).
It is, however, still more closely related to a fossil (tertiary) species
from the Bugti Hills in south-eastern Baluchistan. Indeed, it
can be separated specifically from the fossil form only with diffi-
cultv. Both I, helmandica and the only Unionid known from
Seistan afford clear evidence of the existence of an Indian element
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in the fauna, The bivalve, indeed, Lamellidens marsinalis rhadi-
macus, is only a local race of one of the commonest Indian species,

The scarcity of endemic specics of molluses of Seistan is
noteworthy as providing additional evidence for the recent origin
of the fauna, Only two species apparently belonge to this category,
namely dwnicola sistanica and Vieipara hebmandica.

The aquatic molluscs, therefore, are of more mixed origin than
the fish, probably having had better opportunities for immigration,
and include a much more distinet Indian clement, They pro-
vide less evidence, moreover, of derivation from a Ligh mountain
fauna,

The only Decapod crustacean found in Seistan is a race of a
species widely distributed in south-western Asia and clearly of
western rather than castern origin, The race is not known from
higher altitudes than about 6,000 fect, but is common in the Duetta
district of Baluchistan and extends its range southwards and
castwards [rom Seistan to the Punjab Salt Range. The absence of
Caridea [rom the fauna of Seistan, and also of aquatic Tsopada, is
noteworthy, but is casily explicable on geographical grounds,  That
of Amphipoda I have already discussed  The Eatomostraca have
hittle geographical significance,

The only leech discovered in Seistan (Limnatis nilolica) is
distinetly sounth-eastern Palacarctic in range. It is common in
Egvpt, and in many parts of the Mediterranean basin, but is not
known from within the limits of the Indian Limpire except in the
extreme west of British Baluchistan. The aquatic Oligochaeta are
essentially Northern Indian. Two of the three species recorded are
known only from India proper, while the third form is an Indian
race of a cosmopolitan species.

Four species of Polyzoa have been found in Seistan. Two
ol these, both species of Plumatella, are apparently endemic, Ouneof
these [P. (Hyalinella) bigemmis) belongs to a cosmopolitansubgenus,
the other [P. (Afrindella) persica) to one of tropical range and strictly
Oriental so far as Asia is concerned. Of the other two represen-
tatives of the group, one { Frederice!la sultana Jordanica) is a race
of a cosmopolitan species, formerly known only from Palesting
and the Volga system, while the other is identical with the Tndian
race of a species ( Lophopodella carteri ) known from India, China
and Japan, but represented in the two last countries by a distinct
race (davenporti). -

The only Coelenterate collected is a cosmopolitan species (Hydra
vulgaris) common in the plains of India.

Three species of sponge were found, viz. Spongilla alba, S,
carteri and Ephvdatia fluviatilis, The last is a cosmopolitan
species common in most parts of the Holarctic Zone but represented
by distinet races in the Himalayas and Upper Burma and replaced
in Peninsular India by an allied species (£. meyeni). S. carleri
is the commonest of the Indian freshwater sponges and has also
been taken in Hungary, Mauritius and the Malay Archipelago.
S. alba is known from Egypt and from India, where it is usually
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found in slightly brackish water, The Seistan [orm belongs to a
distinet race or variety (shadinaca) not found clsewhere,

Our knowledge of the aquatic insects of Seistan is quite
fragmentary, being based on a collection made in the middle of
winter and only partially worleed out.  We obtained specimens of
a considerable number of water -beetles, but have not succeeded in
persuading any coleopterist to name them amd our collection of
Diptera met with more than one misfortune. The agquatic Rhynchota,
as I have already pointed out, belong u\tluqniﬁ. to the a]lu]lLs
Corixidae and Notonectidae. The genera represented (Micronecta,
Covixva, Microcorisa, daisops and Nefouecle) are cosmopolitan and
most of the speeies are known to be Palacarctic.  How small our true
knowledge about the range of the less conspicuous water-bugs really
is, 18, however, illustrated by the fact that one of the Seistan species
is otherwise known only from an oasis in the Alrerian desert.  What
[ have said about the Rhvuchota also applies to the Diptera. One
species of Tipulid (Syvmplecta elongala) is recorded as Persian and
one Ephvdrid (Halmopola wiiidescens) has been deseribed from
Seistan as new ; the other flics are well known European species.
S0 probably is .lt-\n the May-fiy (Palingenie) abundant m its larval
state on the banks of the }". anda stream.

The aguatic fauna of Seistan is thus, as might be expected
from its geographical habitat, mainly Pnl.l.-_.u'l_-l.'it, Particularly in
the fish, it has affinities with that of the highlands of Central
Asia, but the molluses belong to the geographical association 1
have recently called the Afghan type—uot true FEurasian but
belonging to species with both Palaearctic and Oriental relation-
ships, They have, indeed, been introduced, with part of the fish-
fauna, into Seistan recently, from the lower mountainous districts
of Afghanistan and Baluchistan. It is among the less hizhly
organized invertebrates that the tropical Indian element is most
clearly manifest, but although this element is apparently absent in
the fish, it appears (to go bevond the groups discussed in this paper)
among the birds, of which Mr. Stuart Baker writes:—'* The
geographical affinities are Indo-Palacarctic, the races of resident
birds nearly all belonging to the Palaearctic rather than to the
Indian forms...... Ouq the other hand a few auh cpf,-;uh, appar-
ently resident, are typically tropical Indian......
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