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INTRODUCTION.

Practically nothing has so far been published on the Bopyrid Isopods
of the Indian Empire and very little on those of the neighbouring
countries. The members of this group are, however, comparatively
common in Indian waters and their presence is quite noteworthy, since
almost all the species of Caridean prawns generally available in the
Calcutta markets are infected with them. Not only is the fauna rich in
number of species, but the number of individuals, of some of the species,
at any rate, is large. This is especially so with some of the forms livin,
in the Gangetic Delta, and I am informed by Dr. Baini Prashad of the
Zoological Survey of India, who recently made collections in those parts
that the proportion of infected prawns of some species is very large. In
fact it was the apparent abundance of these parasites on the common
species of prawns that led Dr. Prashad to suggest to me the study
of this interesting group. o

T'am greatly indebted to Dr. 8.W. Kemp, Superintendent, Zoological
Survey of India, for the very great help that I have received from him
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i in the course of my work. -He has very kindly named most of the hosts,
.- and this in some cases, in spite of his expert knowledge of the subject,
has been a matter of considerable difficulty. The valuable information
that he has given me regarding the affinities and distribution of Indian
and certain extra-Indian Decapoda has been of great help to me in
discussing the distribution of Indian Bopyrids, and to some extent, in
understanding - their relationships. He has spared neither time nor
trouble in answering my numerous queries, and has always been ready
to place his extensive knowledge of the Decapoda at my disposal. He
has also gone through the manuscript with me, and has made several
valuable suggestions. For: all this T owe him my best thanks.

Professor M. Caullery:of Paris has kindly sent me in exchange a
number of Bopyrids belonging, chiefly, to MM. Giard and Bonnier’s
valuable collection; and has very generously lent me for examination
other specimens of which he possessed no duplicates. I am also indebted
to Dr. W. T. Calman of the British Museum for representatives of some
of the British species. This material has been of great help to mein
determination of the Indian forms. .

Most of the collection dealt with in this paper has been made at
different times by the officers of the Zoological Survey, chiefly by Dr.
Kemp, but among others must be mentioned the names of the late Mr.
J. Wood-Mason, Col. A. Alcock, Mr. R. F. Lowis and Mr. T. Southwell,
all of whom obtdined material which has proved of walue.

Most of the illustrations of this paper have been prepared by Babu
A. C. Chowdhury, one of the able artists of the Zoological Survey of
India, and myself jointly. The care which the artist has taken in this
work, and the fidelity of his delineation will, I feel, add considerably to
the value of this paper. Some of the more difficult drawings, especially
those showing the entire females, have been made by the artist alone.

Under the somewhat loose term “ Indian Macrura ” I include the
" members of the tribes Penaeidea and Caridea, which have been found
not only in the inland and coastal waters of India proper, but also further
out in the Arabian Sea and the Bay of Bengal, while one of the hosts
was obtained as far afield as Peninsular Siam. The present work
i3 not intended a¢ & complete account of tie Indian Bopyridae, not
even of those that live on Macrura. I have only dealt with the forms
that have from time to time been acquired by the Zoological Survey,
and are preserved in the collections of the Indian Museum. Both the
named and the unnamed collections of Macrura have been searched for
specimens. The parasites of the Brachyura and the Anomura have not
been dealt with at all, and in the Macrura the parasites of Caridea only
have been studied with any degree of thoroughness, for Bopyrids on
Penacidea seem to be very rare.

In the terminology of the various parts the most commonly used
descriptive terms only have been employed. In deseribing the thoracic
legs T have referred to the six segments as the basis, ischium, merus,
carpus, propodus; and dactylus purely for the sake of convenience ; it
‘must not be thought that by such application any homology with the
Decapod limb is intended. In spite of the lucid exposition of MM. Giard

. and Bonnier (1887, pp. 31-35) the precise relationship between the
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segments composing the thoracic leg in Bopyridae and in other
Malacostraca is still doubtful. Similarly I have called the lateral parts
of the thoracic and abdominal somites the pleura or the epimera only
because these are the most commonly used terms.®

Analytical keys have been provided in almost all cases to facilitate
the identification of genera and species. They usually embrace all the
known species, but in one or two instances it has only been possible to
include those from the Indo-Pacific.
A bibliography has been given at the end of the paper, but is not
intended to be a complete enumeration of all references to the subject.
For additional titles the reader is referred to the bibliographies given
by Bonnier (1900) and Miss Richardson (1905).

All the type-specimens are the property of the Zoological Survey of

India and are preserved in the collections of the Indian Museum ab
Calcutta.

SuMMARY oF PrEVIOUS WORK ON THE SUBJECT.

The history of our knowledge of the Indo-Pacific Bopyridae is nota
long one. From India proper only one species has hitherto been recorded
under the name of Portunicepon hendersoni Giard and Bonnier (1888),
It is a parasite of a crab, Thalamita callianassa Herbst, and was collected
at Madras. Though the Bopyrid fauna of India has thus remained
almost unknown, that of the islands forming the Malay Archipelago
has received a great deal of attention at the hands of several eminent
zoqlog1sts. Semper in 1880 described a parasite from the Philippines
which later (1888) served as the type of a new genus, Probopyrus, formed
by Giard and Bonnier. These two famous French carcinologists, who
have made a special study of the group, have dealt with a numl’)er of
Malayan forms also. In 1888 they described two genera from these
parts, one of which they called Palaegyge, while the other, Probopyrus
was based on Semper’s Bopyrus ascendens. Bate (1888) recorded from’
the Philippines an undetermined species of Hemiarthrus Q. & B. (=
Phryzus Rathke) which had been collected by the Challenger Expedi-
tion. Weber (1892) in his Zool. Ergeb. Niederland. Ost-Ind. besides
regordmg some already known forms, described a number of new species
chiefly belonging to Giard and Bonnier’s genera. Bonnier (1900) 1n his
well-known monograph on the family gave a descriptive account of all
the known Malayan species, and also described some new forms, based
for the most part, on material that Weber had already examined. He’
al'so described a new genus, Bopyrella. Nobili (1906a) described from
Singapore a species of Orbione, a genus that Bonnier had already set up
to accommodate two species, one from Hongkong and the other from
Madagascar. Recently (1911) Horst has described a new species of
Palaegyge from Java. Quite lately a valuable addition to our knowledge
of the Indo-Pacific Epicaridea has been made by the publication of
Nierstrasz and Brandis’s (1923) report on the Siboga Expedition
Epicarids. My comments on this publication are given in the addendum
at the end of this memoir (p. 538).

* The lateral parts of the thoracic somites have been referre

. t
Nierstrasz and Brandis (1923), See addendum, pp. 538, 539 dtoss coxa,lv plates by
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i - Of species known from the Western part of the Indo-Pacific Tegion,
- Duvernoy, as early as 1841, described. his Kepon typus (=Cepon,_ typus
- of later writers); a parasite of a crab from Mauritius;. while Kossmann
in 1880 proposed the name of Gigantione mocbii for anothe_r crab-paraS}te
from the same island. - Bonnier, as mentioned above, obtained a parasite
from ~ Madagascar, which he - doubtfully referred:to Orbione. Lastly,
Stebbing in several papers (1902,1904, 1908, 1910) has described a
number of forms from. the eastern coast of South Africa and dlﬁexqgnt
places’in the Indian Ocean. : A large number of the species dealt with
by Stebbing were hitherto undescribed.and some are referred to new
genera. Do B s

Of works dealing with the Bopyrid fauna of places eastwards of the
Malay - Archipelago must be mentioned Miss Richardson’s (1905) mono-
graph.on North;American Isopods, and some of her later publica-
tions which- deal with-forms obtained in Japanese- Seas. As already
mentioned, -Bonnier’s genotype of: Orbione, O. penei, had ‘come " from
Hongkong, and-later (1910) Miss Richardson referred a specimen to the

- same species which had-been collected further south.. _Blmally_, Thiele-
" mann (1910) described ffom Japan a new species of Nobili's Epipenacon,
which: had . hitherto been known only from the Red Sea..

Of publications not: dealing exclusively ~with _Indo-Pacific forms
Bonnier’s monograph cited above. will be found indispensable to all
workers on this group of Isopods. - Sars’ (1899) valuable account in his
Crustacea of Norway, and Miss Richardson’s monograph, mentioned
above; will also be found very useful. »

LisT or INDIAN SPECIES.

A very large number of Bopyrids are parasitic on Indian Macrurous
Decapoda. The colleéction T have studied shows that there are at least
thirty-three species belonging to thirteen different genera. As is to be
expected in the case of highly specialized parasites such as Bopyrids,
most of the' forms® found in Indian waters represent species hitherto
unknown ; and: I have felt it necessary to add two new genera to a
family in which, as Stebbing puts it, *“ the genera are already rather
perplexingly numerous.” o ' o

The genus Argeia Dana, hitherto known from two species, is repre-
sented in the Indian fauna by a new species. Bopyrella Bonme; (includ-
ing Synsynella: Hay) was so far known from two good species only.
Besides the genotype, which lives in these waters, the genus has two
other representatives living in the region under discussion—one a loca}l
race of an Atlantic form, and the other a new species. In Kossmann’s
Bopyrina six valid.- species were known,.bes1des one or two others . of
which no adequate descriptions were available. In India I have been
able to recognise five species, four new and ome of those previously
recorded from Europe.. -Stimpson’s Bopyroides, which was so far known
from & single species -only, has another representative living in our
wasters. * Latreille’s Bopyrus, the oldest genus of the family, so far known
from a single species, is represented in the Indian fauna by a new form
which I provisionally regard as a variety of the European species.
Nobili’s Epipenacon has hitherto included only two species ; to these one

N g Vs
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new form is added. - Giard and Bonnier’s' Hemiarthrus (a name whick
must be employed for the species' generally: included under Phryzus)
has quite a number of representatives living in Indian sea§. Three
species and a variety have been named - and described as new, and
another form, also probably new, is represented by insufficient. material.
The type-species of Richardson’s Diplophrymus . also lives in Indian
waters. Two species of Bonnier’s Orbione: have been met: with, of
which one has been described as new.. Of the eight already known good
species of Giard and Bonnier’s Palaegige two have been met with in
Indian estuaries, and seven new forms+have been described.  To
Probopyrus, so far known from six valid species, two new members are
added. : »

Of the two new genera,’ Parapleurccrypla, as its name indicates, is
thought to be a near ally of Pleurocrypta Hesse, and is represented in
the Indian fauna by a single species. - The other, Stegoalpheon, resembles
the American genera Stegophryaus Thompson and Stegias Rickardson in
having triramous pleopods in the female. -This genus also is:described:
from a single species. Lo S

T have also suggested that the species referred by Gissler (1882) to
Bopyroides, together with two Indian’ forms, probably represent an
undescribed genus. - I have not, however, formed a new genus for them,
as the only specimens I have examined are in an unsatisfactory condition.

A table showing the names of all the Indian species with those of
their hosts, and the localities from ‘which they were obtained, together
with notes on the generic distribution is given! on pp. 416, 417.

Hosrs. -

The names of the Bopyrids I have examined are given in the
accompanying list. It will be seen that in several cases it has only been
possible to identify the hosts approximately. This is due to the fact
that the Indian species of some of the families to which the hosts:
belong have not as yet been worked out taxonomically with any degree -
of thoroughness. This is especially the case with the genus Palaemon.
A large number of species, in Palagemon at any rate, are named only’
approximately or mnot at all; of these some at least are undeseribed.
Dr. Kemp is, however, shortly undertaking work on this genus, and it
is hoped it will be possible to give the correct specific names when that
work 1s accomplished. Specimens of this genus parasitized by Bopyrids
are difficult to identify owing to the fact that the parasite inhibits
sexual activity and prevents the full manifestation of secondary
sexual characters. The second legs of males seem never to reach their
full development, and females never carry-eggs. v

A large number of species have been found living on members of the
families Palaemonidae and Alpheidae, on Palaemon in the first family,
and Alpheus and Synalpheus in the other. -The number of individuals
of almost all the species living on Palaemons isin most cases quite large

! In view of the recent Siboga, Report (Nierstrasz and Frandis, 1923) the range of
several genera has now been considerably extended, as'al;0 s number of new host-genera
has been added to the list of already known hosts, . | ; i




Name of parasite.

Name of host.

Locality.

REMARKS.

Hemiarthrus nigrocinctus, sp. nov.
Hemiarthrus filiformis, sp. nov. ...
do. var, aflenuata, nov. ...
Hemiarthrus brevicauda, sp. nov. ...
Hemiarthrus (2) sp. ...

Diplophryzus jordans Richardson

Orbione kempi, sp. nov.
Orbione sp. -

Epipenaeon elegans, sp. nov.

Parapleurocrypta alphei, gen. et sp,

nov.
Stegoalpheon kempi, gen. et sp. nov.

Bopyrella thomsoni Bonoier .
Bopyrelln deforma'ne (Hay), var,
indica, nov. -

Bopyrella hodgarti, sp. nov.

Argeia lowisi, sp. nov.

Pualaegyge prashadi, sp. nov.
Palaegyge buitendijki Horst

Palaegyge brachysoma, sp. nov.

Paluegyge godaveriensis, sp. nov, ...

Palaegyge alcocki, sp. nov,

Palacgyge abhoyat, sp. nov.,
Palaegyge demani Weber
Palaegyge bengalensis, sp. nov.

Palaegyge pica, sp. nov.
Probopyrus annandalei, sp. nov. ...

Probopyrus gangeticus, sp. nov. ...

Bopyrus squillarum Latreille, var.
bimaculatus, nov. .

Bopyring andamanica, sp. nov. ...
Bopyrina kossmanni, ap. nov. ...
Bopyrina cochinensis, sp. nov. _ ...
Bopyrma gracilis, 8p. nov,
Bopyrina giardi Bonnier

Bopyroides wood-masoni, sp. nov.

Periclimenes elegans Paulson

Port Blair, Andaman Is,

Genus so far known to infest several families,

Alpheus paralcyone Coutiére Port Blair Andaman Is, viz., Hippolytidae (Hippolyte and Spiron- bl
Alpheus paroleyone Coutiére ... | Port Blair, Andaman Is. tocaris), Pandalidae . (Pandalus),. Nemato-
Synalpheus prox. lheophane de Man | Port Blair, Andaman Is. carcintdae (Nematocarcinus), Palaemonidae
Processq. sp. ... | Kilakarai, Gulf of Manaar (Typton), Alpheidae_(Alpheus, Synalpheus
. - and " Athangs) - and - Processidas (Processa). Y
Genus common ‘in Europe and along-both
ooasts of America. A single species recorded by
from Africa and one from Philippines. &
Indian forms resémble H. subcaudalis (Hay), 1]
Known only from Atlantic coast of North  §
merica, o
Leander serrifer Stimpson «. | Una Island, Mergui Archipelago Genus known from & single species, hitherto :’3
recorded as s parasite of Leander serrifer v
from Japan. f:
Sicyonia bispinosa de Haan ... | Port Blair, Andaman Is. ... | Genus restricted to Penacidae (Penaeus and i
Processa 8p. .. | Pearl Banks, Ceylon. Netapenaeus) and hitherto recorded only 4
from Madagascar, Singapote and Hongkong, §
Penaeus carinatus Dana ... | Delta of the Ganges ... | Genus known to live on Pengeus only and
hitherto recorded from the Red Sea and Eﬁ
Japan, B
Syndpheus prox. hululensis Cou. | Part Blair, Andaman Ts. s
tiére
Alpheus prox. crassimanus Heller | Waltair, Bay of Bengal; Port §
Blair; Andaman Is.
Alpheus prox, audouini Coutidre Port Blair, Andaman Ts. ... | All species hitherto known to live on Alpheldae,
B. thomsons recorded from Amis Iglands
Synalpheus hululensis Coutiére ... | Karachi, Madras, Oceania, on Alpheus strenuus Dana; B. -
Synalpheus nilandensis Coutiére N. B. of Ceylon, deformans (type iotm) from Atlanho Coast ™
Alpheus crassimanus Heller . | Waltair, Bay of Bengal. of North A Synalp gicarpus g
Herrick). ]
Alpheus prox. euphrosyne Coutiére | Port Blair, Andaman Ts. GeSms hitherto known to infest Omngomds.e L
(Crangon, Nectocrangon and Sclerocrangon), g
and recorded only from Pacific Coast of
North America and Japan. =
- -
e — 4 = T ma O r—— st
Palaemon lamarret, Milne-Edwards | Delta of the Ganges ... | Genus so far found only on Palaemon. Al I3,
? Palaemon dayanus Henderson Delta of the Ganges, known species (except a doubtful form from 8
Palaemon carcinus Fabricius Delta of the Ganges. Atlantic Coast of North Amenca) recorded
Palaemon mirabilis Kemp Delta of the Ganges. from Malay Archipelago in freshwater.
Palaemon prox. scabriculus He]ler Delta of the Ganges. Indian species mostly estuarine. P. de-
Palaemon prox. scabriculus Heller Delta of the Godaveri. mang lives in Sumatra on Pelaemon pili-
prox. malcol i Milne-| Deltas of the Ganges and the manus de Man ; P. buitendijhi lives in Java
Edwards Godaveri ; and the Kistna River. on the same host as it does in India.
Palaemon sp. Delta of the Ganges. w-
Palaemon sp. ... | Delta of the Godaveri. ’
Palaemon  maleolmsoni  Milne. | Delta of the Ganges, %
Edwards. O
Leander potamiscus Kemp ... | Sanguem River, Portuguese India. ;
Young Palaemon, probably P. | Tale Sap, Siam Genus known to live on Palaemon and Palae- &
sundaicus, Heller. monetes in the Malay Archipelago and on -~ .-
Palaemon sp. ... | Delta of the Ganges. Atlantic Coast of North America, Indian  w.
species are estuarine, those in Malaysia ocour g.
in fresh water only. F
S
Leander styliferus Milne- Edwards Delta of the Ganges Genus known to live only on Leander in almost o
Leander sp. .. | Jack and Una Islands, Mergm all the seas of Europs, chiefly in the Medi- &
Archipelago. terranean. B. squillarum not hitherto re- 3
corded as parasite of L. styliferus. §
. &l
Periclimenes elegans Paulson ... | Port, Blair, Andaman Is. All the hitherto known spécies infest Hippoly- Sy
Periclimenes elegans Paulson Port Blair, Andaman Is. tidae except B. urocaridis Richardson found 3
Periclimenes grandis Stimpson Cochin backwaters. on Periclimenes. Genus so far recorded only “g ’
Urocaridella gracilis Borradaile ... | Port Blair, Andaman Is. from British Isles, Mediterranean and Atlan- -
Hippolyte  ventricosus  Milne- | Port Blair, Andaman Is. tic Coast of North America. B. giardi pre- <
Fdwards. viously known from British Isles and Med1-

Synalpheus prox. mngomeris (de

Man).

Port Blair, Andaman Is. oo

terranean,

Genus so far known to live on Pandelidae
D,

Aol 217,

and P psis) and Hippoli-
tidae (Spirontocaris).. Found in several Joca-
lities in the Atlantio, on the Pacific Coast
of North America and in Japan.

LT
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and in some of the collections made in streams of the Gangetic Delta
the number of infécted prawns exceeds that of the normil:ones. - In
Alpheus and Synalpheus, on the other hand, the number-of individuals
is generally small. In a collection made at Waltair, out of a large
number of Alpheids procured, only three were found to carry:-Bopyrids
- and the same is the case with the collections of this family made in other
places. _ . . R
The distribution of the Indian Bopyrids as regards their hosts is
interesting owing to the fact that a considerable number of forms have
been met with living on genera from which they had not hitherto been
recorded, and in some cases they have been found infecting members
- of altogether different families. : .

Thus the genus.drgeia was so far known to infest a number of species
of Crangon, Nectocrangon and Sclerocrangon—all members of the family
Crangonidae. The Indian representative of the genus, however, lives
on Alpheidae, a family which has no affinity whatsoever with the
Crangonidae. ' :

Bopyroides lives in Indian waters on a different host from those it is

_ known to infest in other parts of the world. Its only known species,
B. hippolyteés, has been recorded from two distinet families Pandalidae
(genera Pandalus and Pandalopsis) and Hippolytidae (genus Spironto-
caris). The Indian species of this genus is a parasite of the Alpheidae
(genus Synalpheus). .

Bopyrella is less remarkable. All the species, both old and new,
ave parasites of the genera Alpheus and Synalpheus. It may, however,
be pointed out that the American B. deformans (Hay) lives on a totally
different Synalpheus from those on which the Indian sub-species has
been found. Similarly. with the type-species, B. thomsoni Bonnier ; it
has hitherto been found only on 4lpheus strenuus Dana, but the specimen
I have seen comes from a different species, resembling 4. audouini
Coutiére, which is, however, a somewhat near ally of Dana’s species.

All the species of Kossmann’s Bopyrina,' except one, were hitherto
known to live on the Hippolytid genera Hippolyte and Thor, the one
exception being the American B. wrocaridis Richardson, a parasite of
Urocaris (=Periclimenes) which belongs to the Palaemonidae, subfamily
Pontoniinae. Of the five Indian species of this genus four live on
members of the subfamily Pontoniinae, and three of them, like the
American species, on Periclimenes. The fourth is a parasite of Urocari-
della. The remaining Indian species, B. giards, is already known to live
on the common Buropean Hippolyte varians Leach. Indian specimens,

apparently identical with those obtained in Europe, have been found on ~

the allied but perfectly ' distinet species, H. ventricosus Milne-Edwards.
This Indian Hippolytid does not occur in European waters, and the
European H. varians does not extend beyond the Mediterranean. The
American B. abbreviate Richardson, which is similar to, if not identical
with, B. giards, is a parasite of H. zostericola (Smith), a species which is
possibly nearly related to H. varians and H. VENLricosus.

1 Nierstrasz and Brandis (1923) have added Gelastocaris and Anylocaris to the genera
already known to be infested by Bopyrina. See addendum, p. 543.

<
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_ The Indian form referred to as a variety. of Bopyrus squillarum is,
like the forma typica, a parasite of a Leander. --But the host-species of
the Indian variety, L. styliferus Milne-Edwaxds; is totally different from
?he species of Leander on which Bopyrus has hitherto been found. It
is, besides, an estuarine form while all the European Leanders are
marine. The Indian form has also been found on another undeter-
mined species of Leander, which is not allied-to L. styliferus.

The Indian species of Epipenacon is a parasite of a Penaeus like both
the other known forms. . :

The species of Giard and Bonnier’s Hemiarthrus (=Phrywus) weze
known to live on a large number of hosts belonging to several different
families, viz., among others, Hippolytidae (Spirontocaris and Hippolyte)
Pandalidae (Pandalus), Nematocarcinidae (Nematocarcinus) and Palae-
monidae (Typt‘on). The American H. subcaudolis (Hay) is known to
live on Alpheidae (Synalpheus), and Giard’s .Amisarthrus pelsenceri
which seems to-be a Hemsarthrus, is also & parasite of an Alpheid,
(Athanas). H. philonika G. and B. is a/parasite of a species of
Pr_()cess%dae.(Processa). Of the Indian species: H. brevicauda and H
Sliformis, with its variety aftenuata, are parasités of Alpheidae (Alplccu:s'
and Synalpheus), while H. nigrocinctus livesion a new family of hosts
It is a parasite of Periclimenes elegans Paulson. which belongs to the
subfamily Pontoniinae of the family. Palaemonidae. On the same
species of Periclimenes two other Bopyrids, :Bopyrina andamanica and
B. kossmanni, have also been found. A doubtful form is a parasite of
a Processa. DO

Of the already known species of Orbiomeltwo are parasites
Pe_naeidag, subfamily Penaeinae (Pengeus and Mctapenaeug,r\iilfl?ﬂ?:
‘third, O. incerta, was picked up from the abdomen of a crab, a position
in which it had doubtless come by accident. The Indian’species 0
kemps, is also a parasite of a Penaeid;:but of  the subfamily SicyOni,nau;
(Sicyonia). Another form doubtfully Yeferred to-the genus is a parasite
of a Processa, belonging to the tribe Carides. i3 . '

One of the Indian species of Paldegiije shows an in i
distribution. All the species hitherie;(!; kitown have beiegesftzlrllﬁdhooslf
Palaemon, but P. pica is the first species met with on Leander. The
latter genus was until now thought,to be parasitized almost exclusivel
by species of Bopyrus. This is thé first record of the oceurrence of Z
Palaegyge on any host other than Palaemon or (with the exception of
Diplophryzus jordani Richardson, which lives on L. serrifer Stimpson)
of a Leander being infected with a Bopyrid other than Bopyrus. In
the remaining new species there is nothing interesting so far as the hosts
are concerned, though they are remarkable from the point of view of
gg(')g.ra'phlca}l distribution. Of the two already known species P. busten-
dijki lives in Indian waters on Palaemon: carcinus Fabricius, which is
its host in the Malay Archipelago also. The other P. demani which
lives in Sumatra on P. pilimanus de Man, is found as a parasi’te of
different Palaemon in Indian waters. s :

1 The two new species of this genus desezibed by:Nicrstr:
. t h :Nierstrasz i 3
live on Haliporus—a genus not hltheito known to be pgra,sitised b; aonr%igzl::ndls (1023)
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The hosts of the two Indian species of Probopyrus, like those of the

already known forms from Malaysia, are Palaemons, though some
of the American spécies- have been recorded from the allied genus
Palaemonetes.

The new genera -Parapleurocrypta and Stegoalpheon are parasites of
the Alpheidae, the former of a Synalpheus and the latter of an Alpheus.

Before proceeding to a discussion of geographical distribution a word
may be said regarding MM. Giard and Bonnier’s much-maligned hypo-
thesis of specific relationship between the parasite and its host. These
_eminent zoologists,. like several other equally famous carcinologists
working on parasitic groups, have maintained that the same species of

parasite cannot be found on more than one species of host, and that .

as a rule parasitesinfesting different genera of Crustacea must necessarily
be generically distinet. This doctrine cannot of course be maintained,
for, as Sars, Miss Richardson, and several other workers have shown,
the same species of parasite has been found living on a large number. of
different host-species, sometimes belonging to several different genera.
In the Indian species also instances are available which show that the
hypothesis is untenable. Of the four already known species that I have
obtained in Indian waters three were found on hosts different from
those from which they were originally described, and some of the new
species-also occur on more than one species of host. Thus Bopyrella
deformans var. indica is known from two species of Synalpheus, the var.
bimaculatus of Bopyrus squillarum from two species of Leander, and
Palaegyge brachysoma and P. prashadi each from two species of Polaemon.
A multiplicity of host-genera is indeed more evident among Indian
Bopyrids than in those from any other region of the world ; this is clearly
shown in the list of hosts and parasites given on pages 416, 417. The
case of Hemsarthrus illustrates this very well. This genus is now known
to live on at least ten genera belonging to as many as five or six dif-
forent families of Caridea. Thus it is abundantly clear that Giard and
Bonnier’s hypothesis cannot be maintained, but to deny altogether the
existence of the principle that it lays down, especially in the case of
species, is, in my opinion, equally impossible. Though it must not be
considered a law, its application in practical working cannot be ignored.
In the vast majority of instances parasites of different species of hosts
are specifically distinet, and I have frequently obtained distinct Bopyrids
from closely allied species of hosts collected in the same locality. As
an instance of this I may mention the three allied species of Palaemon,
P. carcinus, P. malcolmsonsi and P. prox. malcolmsoni collected in the
same streams in the Gangetic Delta and at the same time were found
to carry. three distinct parasites—Palaegyge buitendujki, Palaegyge
alcocki and Palaegyge bengalensis. In the same way the two. closely
allied species of dipheus—A. crassimanus and A. prox. crassumanis—
collected at the same time at Waltair have parasites not only distinet
specifically, but belonging to two widely different genera, Bopyrella and
* Stegoalpheon. In the course of my work I have often found it possible
“to sort out more or less correctly the different species of Palgemon, in
a single collection by examining their parasites. Thus it will be seen
that though the hypothesis—one host for one parasite-—cannot be
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considered of universal application, the theory, especially among certain
genera of parasites, has a real practical value.

GEOGRAPHICAL DISTRIBUTION.

Our knowledge of the family Bopyridae is at present so meagre that
any conclusions regarding geographical distribution are likely, in course
of time, to prove fallacious. There are, however, under this heading
one or two points of interest to be considered.

In view of our limited knowledge it is not surprising to find that the
range of several genera and species has been extended.

In some cases genera already recorded from the Pacific coast of
North America or Oceania have been met with in the eastern part of
the Indian Ocean for the first time ; in others the genera were not at all
known from the Indian and the Pacific Oceans.!

Argeia, hitherto known from the Western coast of North America
and the inland sea of Japan, is represented in the collection by a species
which comes from the Andamans in the Bay of Bengal. ‘

Bopyrella was so far known from two species, one from the Amis
Island of Oceania, and the other from the Atlantic coast of North America.
Of the three Indian species, two, here described for the first time,
resemble the Atlantic Ocean form, the third is the species previously
known only from Oceania. The genus thus seems to have an enormously
wide range; being found in the Atlantic, the South Pacific, and Indian
Oceans. In Indian waters the genus occurs both in the Arabian Sea
and the Bay of Bengal.

Bopyroides has been met with in various localities in the Atlantic and
the Pacific extending as far north as Greenland and as far south as Japan.
The Indian species comes from the Andamans and considerably extends
the range of the genus. ‘ ,

The genus Bopyrina was not so far known to live in the Pacific region
at all, having been recorded only from the Mediterranean, the British
Isles and the Atlantic coast of North America. The frequent occurrence
of the genus in Indian waters, both in the Arabian Sea and the Bay of
Bengal, shows that it is common in the Indo-Pacific region also.

The case of Bopyrus is somewhat different from that of the preceding
genera. It was so far known to occur in European waters only and had
not been recorded from the Atlantic or the Pacific coasts of America.
The Indian representative of the genus resembles closely the European
B. squillarum. ) N

In this, as in some of the other genera recorded for the first time from
the Indo-Pacific region, the distribution seems to be discontinuous, but
it may not really be so, at least in some casgs, for our knowledge of
the family is very scanty. It is quite possible that further investiga-
tions will show that Bopyrus extends all along the coasts of Africa from
Gibraltar, round the Cape of Good Hope, to the Red Sea. In the same
way it seems highly probable that Bopyrella thomsons, which is hitherto

1 In view of the recent Siboga Expedition Report (Nierstrasz and Brandis, 1923)
the range of several genera has been considerably widened, and some genera have been
recorded from the Indo-Pacific region for the first time.
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- known from only:two places so far apart from one anothei-as"Amis

Island in*Oceania ‘and the Andamans in the Bay: of Bengal, has a

" continuous dlstnbutmn over a considerable part of the Indo Pacific
. region.

The range of Bopyndae must of necessity be limited by.the range

* of the hosts which the species infest. The prawn-genera aré, however,

for the most part very widely distributed, and though some (such'as the

Palaemonidae in the Indo-Pacific) may predominate in certain regions,

the great majority of the genera occur in all the warmer parts of the globe. .

Altendency, moreover, seems to exist for a particular genus-of parasite
" to'change its host as it extends its range. Of this Argeia and Bopy-
rotdes afford examples. - The first of these genera was hitherto known
from the Pacific coast of America on Crangonidae, the latter from the
“Atlantic (éxtending as'far north as Greenland), and from Japan infest-
ing Pandalidae and. H1ppolyt1da,e In Indian waters both genera occur
on Alpheidae. The ¢hange in host in Indian waters may perhaps be due
- in these cases to differences in the Caridean fauna, for whereas Crango-
“nidae, Hippolytidae and Pandalidae are dominant families and indivi-
dually ‘attain a Iarge size in the region from which the two parasitic
genera were previously recorded, in littoral Indian waters their represen-
tatives are small, insignificant and less numerous individually. A lack
of large-sized hosts of the appropriate families may have been a factor
id inducing ‘change.

Another point to Which attention may be drawn is the close affinity
.which appears to exist between the Bopyrids of Indian waters and those
found on the Atlantic coast of America. Of this affinity, which is not
unknown in other groups of littoral marine animals,' the following
‘instances may be given? :—

" Bopyrella de;formans (Hay is an Atlantic coast form known only
from North Carolina. A number of Indian specimens agree so closely
with the American specles that they appear to represent merely a local
race of it.

The case of Hemmrtkrus subcaudalis (Hay) is perhaps still more
interesting. . This species has a somewhat southern range as compared
with the genotype H. abdominalis, having been met with along the
Atlantic coast of Americs near North Carolina. It is a parasite of an
Alpheid, Synalpheus longicarpus (Herrick), while H. abdominalis is not
known to infest any member of that family. In the possession of five
well-developed legs on the-longer side of the thorax Hay’s species is
very distinet from H. abdominalis, which has only one leg present on
that side of the body, andin fact forms the type of a group within the
genus. Now all the Indian species of the genus (except one the generic
position of . which -is. highly doubtful) show the same distinctive
characters-as H. subcaudalis and not those exhibited by H. abdominalis.

1 See "Alcock, An account of the Ind.la,n Deep- -Ses Madreporaria collected by the
Royal Indian Marine Survey ship Investigator’, Calcutfa: 1898; A Descriptive
Catalogue of the Indian Deep-Sea Fishes in the Indlan Museum,- Calcutta : 1899 An
Accgount of the Deep-Sea Brachyura collected by R. I. M. 8. “ Investigator,” Caleutta :
189!

t.Nierstrasz and Brandis(1923) have also pointed out this similarity, and have given
a number of instances illustrating it. See addendum, p. 539.
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Three, out of four, of the Indian forms. are also parasites of the
Alpheidae like H. subcaudalis. H. abdominalis occurs fairly abundantly
along the Pacific coast of North America, but the Indian species
resembles the Atlantic rather than the Pacific form.

Bopyrina giardi has already been referred to. ~It is a species which
lives in the Mediterranean and around the 'coasts of British Isles. In
India the same species is found in the Bay of Bengal. The American
B. abbreviata Richardson from the Gulf of Mexico is also probably iden-
tical with the Indo-European form. The otherIndian species of Bopy-
rina show a resemblance with the American fauna in another respect.
The only species of the genus so far known to live on a Pontoniine prawn
is the Atlantic B. wrocaridis,” a parasite” of Periclimenes. All the
Indian species except B. giards live on members of the same subfamily
and as many as three on the same genus as that infested by the -
American species.

Another instance is that of the Indo-Malayan freshwater genera
Palaegyge and Probopyrus. The only other part of the world, except
the Indo-Malayan region, where these genera are so far known to occur
is near the Atlantic coast of America.

Tattersall® in a recent paper on Indian Myéidacea, has drawn atten-
tion to their strong Mediterranean affinities. These affinities are also
shown, though to a less extent, in the Bopyridae.

The freshwater fauna shows a close resemblance with that of the
islands forming the Malay Archipelago. ' The two freshwater or semi-
freshwater genera Probopyrus and Palaegyge, especially the latter, are
for the most part confined to the Indo-Malayan region only, and some
of the species even of the latter genus are common to India and Malaysia.
Thus Palaegyge buitendijki lives on Palaemon corcinus Fabricius both in
India and Java.. This species of Palaemon has.a wide range, occurring
all over the Malay Archipelago and throughout India. The parasite of
this species in India has so far been found in the Gangetic Delta only, but
doubtless occurs in other localities also. Palaegyge demani is the other
species common to these two places, butits host in Sumatrais different
from that which it infests in India. In Sumatra the species is known
to live on Palaemon pilimanus de Man, but in the deltaic waters of
the Godaveri it is found to infest an undetermined species of Palaemon
totally different from the Sumatran form. P. pilimanus, it may be
pointed out, is not known to occur in India. The presence of this
freshwater Bopyrid in these two places as a parasite of two different
Palaemons is somewhat curious and is difficult to be explained. It is,
however, possible that the larvae of these freshwater or semi-freshwater
forms can stand salinity for a certainlength of time, and being washed
down to the sea are carried on by the waves for some distances. Thus
they may be able to go from one island to another, and if they happen
to find a suitable host they may be able to establish themselves in
their new surroundings. An explanation like this may serve to account
for a case like the present. The marked .resemblance between the

+ Tattersall, Rec. Ind. Mus. XXIV, p. 445 (1922).
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. .freshwater fauna of Africa and Peninsular India' pointed out by
‘Annandale' can'be explained, at least partly, on this hypothesis.
. -An interésting point in-connection with. the-distribution of Probo-
pyrus and Palaegyge is that all the species of these genera found in Indian
waters were obtained-in estuaries or in places subject to tidal influence.
In the Malay Archipelago, however, all the species occur in fresh water.
‘T am informed by Dr.: Annandale that the case of Probopyrus and Palae-
-9ygeis not unique in this respect, and that there seems’ to exista more or
less definite law 'that forms which are exclusively marine in the west
migrate more and more iipstream as we proceed: eastwards, and tend to
become more and rmore fluvatile. This may be illustrated by a few
instances.? The’ genus: Leander is exclusively marine in Europe and
America, in India some of its species are estuarine, and one, L. pota-

. miscus Kemp, frequently lives in places where the water is almost, or
quite fresh ; in China it occurs in the lakes along with species of Palae-
mon ; in Japan the common freshwater prawn is a Leander. The same
is observable in the Molluscan genus Modiola. It is marine in Europe,
mostly estuarine in India, and in China it is commonly met with in the

‘inland lakes.” The Rhizocephala, again, are exclusively marine in
Burope, while in the Andamans a genus (Sesarmazenos) has been found
on a crab in a hill-stream.. g .

In the Philippines & species of Probopyrus, P. ascendens (Semper),
has been found living on its host, Palaemon lar Fabricius, captured in a
hill-stream about 4,000 feet above sea-level. Nothing so remarkable
is found in the Indian spécies of the genus. . I am informed by Dr. Kemp
that a parallel instance is to be found in crabs of the genus Sesarma
(Grapsidae). In the Malay Archipelago specimens are known to ascend
to considerable altitudes, whereas in the Indian Peninsula they never
range beyond tidal influence.

SYSTEMATIO ACCOUNT.

Giard and Bonnier split up the Bopyridae into three groups, each
~ presumably having the rank of a subfamily, the Phryxiens, the Ioniens
and the Bopyriens. Later, Bonnier proposed the name Bopyrinae for
a much larger section, under which he included several distinct families,
viz., Dajidae, Phryxidae, Bopyridae and Entoniscidae. The first and
the fourth families in this assemblage seem to have no elose affinity with
the other two, while the second and the third have been combined by
all subsequent workers under the latter name. The separation of
genera like Hemiarthrus (=Phryzus) and Athelges from other typical
"Bopyrids does not appear to be taxonomically sound, for the differences
between ‘them, though sometimes great, are clearly bridged over by
several intermediate forms. : .
‘In the following pages no great change has been-made in the sys-
tematic arrangement of genera and species, and the classification of earlier

1 Annandale, IX Congrés International de Zoologie, tenu & Monaco, 1913, pp.
579.586 (1914). L a - ,

.. ..% The question of this upward migration has been discussed in an earlier paper, and
. m-o's;fi 3f these instances have already been given in that connection. (See Chopra, 1922,
p- 7L ’ o R . ’
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workers has, for the most part; been adhered to. I have, however, felt
it necessary to sink Hay’s genus Synsyneilain the Synonymy of Bopyrella
Bonnier, for the differences between the two do not appear to be of any
great importance. I have also considered it desirable to replace Rathke’s
name Phryzus by Giard and Bonnier’s designation Hemuarthrus. The
reasons necessitating these changes’are fiilly discussed in their appro-
priate places. : ’ :

The Indo-Pacific genera of Bopyridae represented in the Indian

Museum collection, may be distinguished thus :—

Key to the Indo-Pacific Genera ovjf’v’Bopg/m'dae.

A. Body of adult female highly deformed, one :side greatly
swollen ; thoracic legs of one side reduced, some generally
suppressed ; only five abdominal segments in female present.
[Pleural lamellae of abdominal somites of female. not deve-
loped ; abdominal segments of male fused completely and
devoid of pleopoda.] ; .
1. Pleopoda in adult female biramous from the very point of
origin, last two thoracic segments not larger than rest;
all thoracio legs of shorter side of body well developed  Hemiurthrus (iard
: & Bonnier
. B (= Phryzus).
II. Pleopoda in adult female uniramous at -origin, and
dividing into two at a considerable distance from body;
last two thoracic segments considerably’ larger than
rest; only first leg of shorter side of body well deve-
lopad, othtrs reduced ... e ... Diplophryzus Rich-
~ ardson.
B. Body of adult female not highly deformed, neither side
swollen ; thoracic legs of both sides equally developed, none
suppressed ; generally all six abdominal somites present in
female.
1. Ploural lamellae of abdominal segments of female well
developed, lamellar and separate. [Abdominal segments
of male fused and devoid of pleopoda, pleural lamellae
present on sixth abdominal segment of female.]
A. Pleural lamellae of thoracic segments well developed ;
pleopoda biramous, covered with tubercles.
1. All six abdominal segments of female distinct;
uropoda uniramous ... Orbione Bonnier.
2. Only five abdominal segments of female visible;
uropoda biramous T
B. Pleural lamellae of thoracic segments poorly deve-
loped; pleopoda uniramous and not covered with
tubercles. [Uropoda uniramous.] wo  Parapleurocrypla,
nov.

Epipenaeon Nobili

I1. Pleural lamellae of abdominal segments of female
generally absent, rarely rudimentary. *

A. Pleopoda of female triramous, two rami ventral and
horizontal, the third dorsal forming a vertical ridge.
[Uropoda of female uniramous; pleurallamellae absent
in female; abdominal segments of male fused and not
provided with appendages.] .

B. Pleopoda not triramous in female.

1. Pleopoda biramous in female. _

a. Head in both sexes fused with first thoracic
segment; = abdominal segments of female
more or less completely fused; some of
posterior pleopoda generally reduced or even
suppressed. [ Rudimentary pleural lamellae
generally present on abdominal segments of
female ; uropoda absent in female; abdo-
minal segments of male fused dorsally, but
distinet laterally, anterior :segments some-
times provided with pleopoda,] o Bopyrella Bopnier.

Stegoalpheon, nov
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b. Head mot . fused with -first thoracic seg-
ment ; ~abdominal segments of female more
© or less ‘distinet ; all five pairs of pleopoda
well developed. : :

4. Uropoda in female always present as a

pair of large lamellae; abdominal seg:
ments of male fused completely, never
provided with appendages. [Pleural
lamellae on abdominal segments of
female abgent.] ... - e
Uropoda of female-absent or rudimen-
tary, never lamellar; abdominal . seg-
ments of male never fused completely,
always provided with appendages. .

. Last abdominal segment of female
more or less deeply cleft along its
posterior margin ; rudimentary sac-
like wuropoda. generally present;
rudimentary. pleural lamellae gene-
rally present; abdominal segments
of male distinct

Argeia Dana..
%

. Palaegyge Giard &

' Bonnier.

B. Last abdominal segment of female
rounded and entire along its pos-
terior margin; uropoda in fewale
absent; pleural lamellae on abdo-
minal segments of female wantm%; ;
abdominal segments of male partly o
fused ... Probopyrus Giard &

Bonnier.

2. Pleop'oda.'b not biramous in female. [Pleural . '

Jamellae absent on abdominal segments of female ;
uropoda absent.] .
aI.) Pleopoda umiramous in female ; a:b(.iommal
segment$ of male more or less distinet, at
least laterally. .
i, All five pairs of pleopoda present in
female; pleopoda ~developed in male ;
head in female distinct from first
thoracic segment; abdominal segments .
" of female free along both margins ... Bopyrus Latreille.
4. At most four pairs of pleopods présent
in female; no pleopoda developed in
male; head in female partially fused
with first thoracic segment; abdominal
segments of female generally somewhat .
fused along one margin ... . Bopyrina Kossmann.
b. Pleopoda altogether absent in female, being
represented by small fleshy lobes; abdominal
segments of male completely fused. [_Laigeral . .
margins of body in female almost continuous.] Bgiyroules Stimps-

IS

Genus Hemiarthrus Giard and Bonnier.

1840, 41. Bopyrus, Krdyer, Natwhist. Tidsschrift. 1T, pp. 102-112 and 189-
’ 199,

1842.
1843.

1849.

1868.

1877.
1877.
1884.
1887.

s, - .

pls. 1, il

rover, Skrift. K. Dansk. Vidensk. Selsk. I1X, p. 263.

g;‘fﬁﬁ I]?Cai{ke’, Fm{na Norwegens: in Nova Acta Acad. Caes. Leopold.
Carolin. Nat. Curios. XX, p. 40, pl. i, figs. 1-10 (partim). 1

Bogyrus, Kxoyer, in. Gaimard, Voy. en Scand., Crust. pl. xix, fig. 1.

Phryzus, Bate and Westwood, Brit Sessile Eyed Crust. II, pp. 232-250,

-figs. (partim). .

Pther}g:/t ﬁg,SM(ginert,)Namrhisi. Tidsschrift. X1, DP- 88-89 (partim).

Phryzus, Miers, Ann. Mag. Nat. Hist. (4) XX, p. 66.

Phryzus, Wober, Bijdr. Dierkunde, 10 Afl., p. 34 106

Phryzus, Hansen, Vidensk. Meddel. Naturh. Foren, Copenkagen, p. N
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18871 Hemiarthrus, (nec Phryzus) Gisrd and Bouxier, Trav. Stat, Zool. Wime- -
© reuz V, p. 36 (foot-note).- Lo .

1890. Hemiarthrus, Giard and Bonuieér, Bull..'Sci. France Belgigue XXII, pp.
386, 387. ; i LA . o

1890. Phrywus, Walz, Arb. Zool. Inst. Wien IV, pp. 66-69. : )

1892. Hemiarthrus (nec Phryxus) Stebbing; Hist. Crust., pp. 417, 418:

1899. Phryzus, Sars, Crust. Norway II, pp. 214-217. T

1905.2 Phryzus, Richardson, Bull.U. 8. Nat. - Mus, LI, pp. 499-508. ’

1907.8 Anisarthrus, Giard, Compl. Rend. Soc.. Biol. Paris LXII1; pp: 321, 322

1909. Phryzus, Richardson, Proc. U. SiNat, Mus. XXXVII, p. 121

1914. Hemdarthrus, Stebbing, Ann. South Afric. Mus. XV, pp. 47, 48, text-
fgs. R

1916. Phrywus, Hansen, Ingolf Ezped. II, pt. 5, Crust. Malacostr. (11T), pp.

206-208. Vi .
1917. Phryzus, Hay, Proc. U. 8. Nat.' Mus, LI, pp. 569, 570, pl. ii ¢, .
1920. Hemiarthrus, Barnard, 4nn. South' Afric.- Mus. XVII, p. 429.
1923, Phryxus, Nierstrasz and Brandis,* Siboga Bzped. Rep. XXXII b, p. 108,

The genus may be defined as follows® :-

Abdominal parasites. Y H g .

Female. Body of adult female highly asymmetrical and * deformed,
one side being greatly swollen, and much "larger than the other:

Head distinet from the thorax and déeply sunk in it. No frontal
lamina developed. Eyes generally absent., : : .

Thoracic segments crowded: together;: and visible dorsally only
along the shorter side of the body. -Ovarian bosses and epimera only
sometimes faintly visible along the. shorter side.. Incubatory plates
very unequally developed, those of the longer side large and covering
almost the entire incubatory pouch ; thore of the shorter side more
or less poorly developed. All the seven legs present on the shorter
side, and densely crowded together along’ the margin on . its dorsal
aspect. Legs of the longer side reduced, and ‘generally some of them
suppressed ; sometimes only one, sometimes five and sometimes all
the seven present, in the last case two or more extremely reduced.

Abdomen short, consisting of five segments .only, defined only on
the:dorsal surface. Pleural lamellae totally ‘wanting. Terminal.seg-
ment forming a small parrow structure, sometimes bifid posteriorly.
Four pairs of pleopods present, spreading on the sides of the body, those
on the longer side laxger than the others. .- Pleopods biramous,® each
having its outer ramus considerably larger than the inner; the latter,

1This is the earliest reference to the name that I have been able to find in Giard and
Bonnier’s works. A new generic name is proposed in a footnote without any defini-
tion, If the genus had been more satisfactorily defined, I have no doubt, it would not
have escaped the notice of zoologists so long. '

2TFor more references sce the synonymy of Phryzus abdominalis given by Miss
Richardson in this work.

3 For a reference to Hemiarthrus also, seo this paper, pp. 323, 324.

4 See addendum, p. 539.

¢ For definition see also Sars (1899, pp. 214, 215) and Miss Richardson (1905, pp.
499, 500), under the genus Phryzus.

¢ In Miss Richardson’s definition the pleopoda are described as -single-branched,
but in her description and figures of P. abdominalis these structures are shown to be
biramous. In an earlier paper (1904, p. 50) also the pleopoda have been regarded as uni-
ramous and a new genus, Diplophrywus, has been set up which ““differs chiefly from Phry-
xus Rathke, in having the two pairs of pleopoda, one pair on either side of the body for
each segment, double-branched instead of single-branched”. This obviously is an in-
correct statement, for the pleopoda in Hemiarthrus are also double-branched. Diplo-
phryzus is, however, 2 good genus, and, as will be shown later, can be easily distinguished
from Hemiarthrus by its characteristic pleopoda. .

- G
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pushed on to'the véntial suifade;sometimes in the forts 51
structure,. oval orreniform in:shape.: Uropoda dhgent.t ..
. Male. Head distinct from the thorax, bearing- a.pair ‘of small éyes.
The' antennules and the: ahtennae well developed the former ‘biarticu-
. late, and the latter” formed of ‘five’ segments
Thoracic segments dlstmct each carrying its: palr of legs

~"Abdominal segments all fuséd. together; sometimes shgbtly indmated
along the margins. . Pleopods:and. uropoda Wantmg

- Tyjpe-species :—Bopyrus. abdominalis Kroyer. -

"1 have adopted the generic de51gnat1on of H emwrth'ms in. preference;
to the generally used Phryzus for the rédson. that the latter, as shown
by Giard (1907) is already approprlated in: zoology.  Rathke’s Phryxus
isa compos1te genus containing types of two . distinct genera. Of: his
two species, the second P.  pagurus (a parasite of Eupagurus bernhar-

. dus Linii.) has'been referred to Hesse’s Athelegesand there has been: no
question of its'position ever since. -~ But it has fared differently with his
genotype P. thpolz/tes (a parasite’of & Hippolyie), which as we know
is spedifically identical with that which Kroyer had slready 'described
under the name of Bopyrus abdominalis..” Thus P. ‘abdominalis (KxSyer)
bécame the type-species of Rathke’s Phryaus. I 1887 Gisrd and Bonnier
[ 1887~ (b), ‘p.: 36 footnote ] pointed ~out that it was ° absolument

- impossible.de laisser .dans le genre Phryzus les parasites de I’ abdomen
des. Virbius et:des Hippolyte,” -but instead .of giving up the name
Phryzus altogether they s1mp1y seem to have transferred it to a

_generically different Bopyrid from Brazil, while for Krbyer’s' Bopyrus
- abdominalis they erected - the ~ genus Hemw/rthms ‘Stebbing - (1892)
followéd Giard and Bonnier in this arrangement and referred Krdyer’s
species to their genus Hemiarthrus and also included in it four other
species from the Gulf of ‘Naples that Giard "and Bonnier:(1890) had
“described’” without giving any descxriptions of them. Like them also
he retained the name of Phryzus for the parasite of Pagurus that

. Muller had described from the Coast of Brazil.: .Such a course as Giard
and Bonnier and: Stebbing followed is,- as. Sars (1899) pointed out,
contrary to - all rules of zoological nomenclature.. The name Phryzus
ought to have been given up altogether, but if it was to be retained it
should not have been given to forms other than it was originally meant

‘for. Sars (p. 215) foreshadowing the 'necessity’ for giving up the
name altogether remarked : “If the name Phryaus is to' be retained
in the present group it ought certainly to be used for the form to
which 1t was originally assigned, and. cannot’ be replaced by a new
generic name unless the former name is altogether to be abandoned. - It
may be that this will be found necessary as the name Phryaus is said
to be already appropriated in zoology.” No recent zoologist seems to
have accepted the change proposed by Giard and Bonnier, or to have
investigated the truth of Sars’ statement, for all forms of Hemuarthrus

1In the form described in this paper under the name of Hemiarthrus (?) sp. the
last abdominal segment of the female carries & pair of double-branched uropoda.

2In the new: forms described as H. filiformis. and H. filiformis var. atlenuale
the abdomen of the male carries two pairs of long filiform structures which appear to be
of the nature of enlarged pleural lamellae, .
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have been recérded under-Rathke's: preoecupmd naine of thryzus In
1907, héwever, -Giard, while describing-his new genus’Anisarthrus, justi-
fied the ise of Hemiarthrus for the-forms: assigned t6 Rathke’s  genus.
It was definitely pomted out there that the name Phryaus had alréady
been used as a generic designation in the.Lepidoptera. ° Vers 1829,
dans son:Verzeichniss (p. 1115 ét suiv.), lelépidoptériste Hiibner a donné
cernom & une division des Sphine. de la tribu des Deilephilidae dont le
type est Phryaus livornica Pet.. (lineeta: Fab.).”: After this clear state-
ment of facts it is-impossible to retain the name Phryxus in the presént .
group:and it will be necessaryto révert'to Giard and Bonmier’s name. of
Hemiarthrus. It is to be regretted-that such a well known name has to

be-abandoned, but in view.of the circumstances mentioned above there -

seems to be no other alternative. It may, however, be pointed out here
that the choice of the name Hemiarthrus is rather an unfortunate one,
as a closely similar name Hemiarthrum is said to -be already appropriated
in zoology.

I have combmed Giard’s Amsmthms with the present genus for the

reason that the only difference between the two, as seen from Giard’s -

brief description, is the somewhat greater development of the thoracic
legs on the deformed side of the body in the adult female of . Anisarthrus.
This by itself does not seem to me to justify the setting up of a new genus.
H. subcaudalis (Hay) and some of the forms described as new in the pre-
sent paper have all five thoracic legs on the deformed side, well developed.
This group of species seems clearly to form an intermediate stage between
H. abdomsnalis with a single leg, on the one hand, and Giard’s Andsarth-
rus, pelsenceri with all seven legs on the.other. They are all in common
characterized by a greater or less reduction of the legs on the deformed
side of the body. . This reduction is most marked in H. abdominalis
and other species like it, is somewhat less marked in  H. subcaudalis
and others, while it is still less apparent in H. pelseneeri. Apart {rom
this Giard has not mentioned any other difference of generic value, and
until something more is known about this parasite of Athanas nitescens
Leach, I think we are justified in recardlng Amsartkms as synonymous
with, Hemiarthrus.

The species of Hemiarthrus fall into three distinct groups according
to the reduction of the thoracic legs on the deformed side of the body
in the adult female.

1. The abdominalis group.—Only the first thoracic leg is present
on the deformed side. This is really the group for which the genus was
originally formed. The members of the group are for the most part
parasites of Hippolytidae and Pandalidae. H. nematocarcing Stebbing,
a parasite of a Nematocarcinus (Fam. Nematocarcinidae) also seems to
belong to this group ; but it is difficult to be sure of its position as Stebb-
ing’s (1914) description and figures are inadequate. Besides H. abdo-
minalis and H. nematocarcini, H. virbii, G. and B., H. cranchii, G. and B.
and possibly H. typtonis, G. and B., also, seem to belong to this group,
but.as no deseriptions of these species have so-far been published their
position is merely a matter of conjecture.. The first two of these are para-
sites of Hlppolytldae while the third hves on a member of the Ponto-

* 8eo dddendum, p. 539
c2
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- tilinae.+<The form described b

* sp. (Fam. Processid
-group; although fr
abdominalis group: : SRR RIS AR L
" - 2. The subcaudalis group.— Five thoracic legs are present on the de-
formed side, only those helonging tothe second and third segments being
absent. . All the fivelegs are well developed and have the normal struc-
ture.. ' The members of this group are for the most part parasites of the

.":Alpheidae, thoug

spongicola Costa, Hippolyte viridis Otto, ‘and’ Hippolyle' cranchir Leach
respectively. - Lastly Bate’s species from the ‘Philippine Islands lives
on Plesionika semilacvis Bate. - R

Key to the species of quiarthms - ’

A. A pair of biramous appendages (uropoda 1) present on Tast
abdominal segment of adult female, , Only: ong: thoracic log
present on longer side of body : Do

» es 0 T e v H.(2) 5p.
‘one lives on a‘Pm'climenes“ (Fam Pa,la,emomda,e). B.fNo appendages present on last abdominal - segment of b
: i . e s B ; 2 : omale. . : el .
. subcaudah_s i (Ha‘y) a parasﬂ:e.'of a »S’ynalphe.zusv v nd thre.e”' species I. All seven thoracic legs of deformed (longet)-side of body
scribed by rae in this paper as new ‘placed in ‘this group.:Two of present in adult female, some poorly. developed. [ Incu- :
oy T o are poiagnt Alpheids while the’ third. liv a batory lamellae largely coloured ] g H. pel Ciard
) g N BRI 2 : e third. lives on ory lamellae largely coloured.] . - = -« H. pelsenceri (Clard).
glenlew Specles are a‘m‘Slt_es of Alp eas w e . : IL Some thoracic legs of deformed side “abient ‘in -adult ( )
erclymenes., o g L ; - .

. female. SRR
A. Five thoracic legs present on deformiad side, those
.of second and third segments being .absent.
1. All legs of deformed side placed:om side of
‘thorax; abdomen of male notched: posteriorly.
[ Terminal segment of abdomientiof female not
, notched posterioriy.] e s
’ 2. Some of the last legs of deférmed side placed
in space between ahdomen  and:swollen incu-
batory pouch and partly covered over by latter;
abdomen of male not . notched: posteriorly.
[Last four legs of deformed side génerally placed
in groups of two each, the last group sometimes
placed beyond the median line‘on the non-
deformed side.] Lo
a. & broad band of black or “dark-brown
pigment running on both surfaces of thorax
m female; inner rami of pleopoda. some- X
what reduced and feshy ; abdomen of male
about one-fourth of:total length of body
and distinctly longer -than ‘broad. [ Last
abdominal segment of female not notched ;
parasitic on a Periclimenes.] ...

+3./The pelseneers group:—All the thoracic legs of the deformed side
are present.though markedly less developed than those of the other side,
the last two especially being extremely reduced. ‘The only species. of
this group, H. pelsenceri (Giard), isa parasite of an' Athanas (Alpheidae).
From the point of view of host as also from the number of legs this group
perhaps resembles the subcaudalis more than the abdominalis group. It
should, however, be noted that the missing legs of the subcaudalis groups
.do not correspond with the reduced legs'of H. pelsencers. -

The genus has a-very wide range ‘of distribution, H. abdominalis*
having been extensively met with in Europe and along the Atlantic coast
of North America, and from a number of localities in the North Pacific
also.. This species on the whole is a northern form and occurs most abun-
dantly in the Arctic:Seas. H. subcaudalis is a more. southern f.onn and
has been met with*along the Atlantic'coast of North America near
North Carolina. Stebbing’s H. nematocarcini is known from near Cape
Point, South Africa. - Bate’s record’ of an undétermined ‘species
collected on the coasts of the Philippines has hitherto been the only

H. subcaudalis (Hay)a .

H. wigrocinclus,

S sp. nov.
R . . R ot S 4 _ b. No band of pigment present on thorax
instance in which a miember of thig genus h.as bgen met ‘with in the Indp in female ; inner rami of pleapods extremely
Pacific region: All‘the forms described in this paper were collected in reduced and sac-like; abdomen’ of male
Indian Wa?ters o . B . i small, about one-fifth of total length of
n . K 3 body and somewhat broader than long.
The species of Hemiarthrus live-on several vhost-gel}era. ‘H. abdo- el Abdomen of male provided Wfthg two
minalis (Kroyer) is known from a-largé number of species of _Panda%us . pairs of long narrow *“ enlarged ploural
Leach and Spirontocaris Bate ; H: nemiitocarcini Stebbing is a° parasite ;“::t@g?:ﬂ;. abdomen of male. pointed
of Nematocarcinus lanceopes Bate ;- H. subcaudalis (Hay) lives on Sg{)nai u. Male about twice longer than
. X N PP e var. attenudia, bot broad; last abdominal .segment
pheus longicarpus (Herrick) ; H. fi qum'm’bs and tl‘l\ Ly ey ot of female slightly notched posteri- )
new, are known from dlpheus paraleyone Coutisre; H. migrocincius, orly ... e H. Jiliforms, .
sp. nov., from Periclimenes elegans  Paulson; and H. brevicauda, sp. . Lo sp. uov.
nov., from a Synalpheus resembling - S. theophane de Man. - H.:{(?) sp. B. Male abous four times longer than i

is a parasite of Processa sp. and H. philonike Giard and Bonnier is known
from Processa edulis (Risso). The other thl.:_ee species of Glard and
Bonnier—H. typlonis, H. virbii and H. eranchii are parasites of Typton

broad ; last abdominal.segment of
female deeply notched posteriorly  H.. filiformis,
D var. allenuuty, rov. ‘

j=H

ii. Abdomen .of male not providéd with
pleural lamellae; abdomen- of malc
rounded : posteriorlys .[Both rami of
pleopods thick and fleshy:| :

1 Gi nisr’s H. philonika, a patasite of a Processay is_also doubtfully
placeg 1ia;fdthaixs‘dgx]-?)(\:;l}])x.u,The_pafasite of Plesi%nilca semilaevis gI_‘anda,hdae) recorded hy
Bate (1888) from the Philippines is also possibly & member of this group. 7
~ » For distribution of this species see Hansen (1916, pp. 207, 208). .~ . i

3 This species according to Bate (1888, pp. 645, 646) closely approximates 11;0 F {y-
zus abdominalis Kroyer;:but differs in having the branchial platgs of the female pointed
at the extremity, instead of being rounded ag-in typlca,l specimens,

H. breviewuda,

‘ . . : - Sp. 1OV,
B. Only first thoracic leg of deformed side of body in .-

adult female present, all others -being absent.
- [ Terminal. segment 0f abdomen in female notched

posteriorly ; abdomen of male not notched posteri~
orly.] R el H. abdominalis
(Kroyer).
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“¢:In the above table I have not given:a:diagnosis for H. nemalocarcini

| Stebbing (1914):as the charicters used in‘building up this table are
not clearly .brought out in-Stebbing’s brief description. It is said to
resemble H..abdomsinalis in most of -its characters, -but- can ;be distin-
guished from it'by thé'totally ‘different shape-of the: abdomen of male.
Giard and Bonnier's (1890) species from the Mediterranean are not also
ineluded in the ‘table as no descriptions or figures of them have hitherto
been ptblished. =" " . I R e

"% Hemiarthrus. nigrocinctus, sp. n0V.

(Plate XTI, figs. 1=3.). ‘

Thé:.'ylargest adult female is 32 mm. and 26 mm. in its greatest -

length a1id breadth Tespectively, while the smallest, which is in a some-
what contracted condition, is only 22 mm.:long and 13 mm. broad.
Another. small speécimen in the collection measures 22 and 1'8 mm. in
its length and breadth respectively. = As is the rule in the genus the body
is highly: asymmetrical with one side extremely swollen.  The head,
in consequence of this, is pushed over to-the shorter side of the _body
and does not seem ‘to form its anterior extremity. The segmentation of
the body.is also greatly affected, so ruch so, that'it is almost tota!ly
obliterated on the longer side. The general colour of the animal is white
or slightly pale yellow. - A band of dark pigment—to which the specific
name rtefers—runs; across the thorax both on the dorsal and ventral
surfaces.. This ‘band is of an almost uniform breadth and liesina
definite position with regard to the two prominent constrictions on the
sides of“the therax to be described later. . On the shorter side of the
body the band passes above the constriction, while in all the specimens
it passes below . thé constriction on the other side. It is not continuous
on the ventral surface, but is interrupted about the mid-ventral region,
sheré being'no pigment on that part of the large enclosing oostegite of
the shorter side of the body. The band is of a jet black pigment in one
specimen, while in all-the others it.is of a dark-brown colour. In all
the specimens, except one, the last oostegite of the shorter side of the
body is also pigmented in a shade similar.to that of the band ; in the
vemaining one this oostegite is colourless. - On the dorsal surface there
are sometimes a few irregular minute pigment spots scattered over the
abdominal region. . . : R ‘

The head is indistinetly separated from the thorax, the line of de-
marcation between the two being indistinet. It is deeply set in the tho-
rax and is almost as long as broad. . The anterior margin is almost straight
and the- antero-literal dorners ‘are slightly pointed. The' posterior
margin is posteriotly produced and is rounded. A pair of small eyes is

‘The segmentation of the thorax like that of the rest of the body, is
greatly. ‘affected by the extreme asymmetry of the animal. Segment-
tion is seen on the dorsal strface only on the Shorter side of the body
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and even there the lines of demarcation are distinet only for a short dis-
tance in the middle of the body, and the: boundaries of the ‘segments
cannot be easily made out. --Along the longer side of the body segmenta-
tion is not at all visible. . About a third of:the length of the body from th-
anterior end there-is a-deep constriction one on each side of the body
at the point where the two segments:of the first oostegite .meet.

* Below this. constriction the margins of the thorax are turned -upwards,

especially on the shorter side. . Ovarian bosses have not been’ made out
even on the shorter side of the thorax, nor have the epimera been clearly
seen. The margins of the first four thoracic segments on the shorter
side seem to be constricted about their middle by a slight notch and thus
appear to be formed of two halves. - :

The abdomen is proportionately short and is somewhat longer than
broad. The segments are crowded.together and their outlines are only
indistinetly seen on the. dorsal suxface. . As is the rule in the genus on'y
five segments can be made out. The pleural lamellae are totally absent.
The terminal segment is a short structure, with its posterior margin
broadly rounded and not bifid.

The incubatory cavity is closed and the oostegites of the shorter
side of the body enclose those of the longer side.: Unlike H. abdominalis
(Krdyer), and probably H. subcaudalis (Hay) also, the latter are considex-
ably developed. The first oostegite of the shorter side is the largest
and covers over, at least partly, all the rest except the fifth of the same
side, which seems to enclose the marsupial pouckialong a part of its. pos-.
terior boundary.. Unlike the other two:species; the ventral surface of
the body—and much less a patt. of the lateral also—is not formed
entirely by the large oostegites of-the shorter side, but the oostegites
of the longer side also form: a.considerable part of it. ~The first oostegite
of the shorter side overlaps, about the mid-ventral region, only a part of
the oostegite of the other: side, and: thus the incubatory cavity is roofed
over by the lamellae of both:the: sides.;:The fixst oostegite is, as usual,
formed of two: portions, separated by the constriction already mentioned,
and its posterior lobe, as 1 'H. subcaudalis, is longest in its transverse
diameter. Unlike H. abdominalis, and like Hay’s form, there are five
well-developed legs on the shorter side of the.body, one towards the
anteriot end, just behind the constriction, and the remainder on the post-
erior end of the thorax lying, at least some of them, between it and the
abdomen and .partly covered over by the-swollen marsupium. The last
two legs seem to lie beyond the median line well towards the shorter
side of the body. The other two legs-—~the second and the third—lie
forming a separate group placed on its own side of the body. The first
leg, as already mentioned, lies wéll in the anterior:region and is widely
separated from the remaining four.:- There appear to be-no legs belonging
to the second. and the third thoragic segments. ‘Each leg has the usual
number. of segments, and is provided with a.claw.. The basis and the
ischium are both large and.rectangular, -the former not being provided
with a boss; the merus and the carpus-are small and are crowded to-
gether ; the propodus is large and has a prominent projection on its exter-
nal margin’; and the dactylus isiwell developed and acts against the
projection -of the: propodus. ST L
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©‘The four pairsfféf:biramous lrptleolpods- are arranéed near the ‘margins
of the abdomen, 56 that'they can be clearly seen from the dorsal ‘surface

Taxr-Fig. 1—Hemiarthrus nigrocinclus, sp; nov,
«. Third thoracic leg of female: X 150. & pleopod: X 64.

also. The inner rami are very much reduced and are in the form of small,
almost circular, fleshy lobes; the outer rami which spread out on the
sides are fairly large oval lamellae sometimes turned upwards and placed
against the dorsal surface of the extended marsupium. The: pleopods
of the longer side of the body are larger than those on the other. The
uropods are totally: absent. R ‘

The male is small’in size, the largest being about 06 mm. long.
It is whitish in colour and has no characteristic colour markings on its
surface; G : :

The head is semicircular in outline, with the anterior margin slightly
rounded. A pairiof well-developed eyes is present near the posterior
margin. The antennules are small triarticulate structures placed close
behind the anterior margin: of the head but not appreciably projecting
beyond it. The antennae are five-jointed and project considerably
beyond the head. The last one or two segments carry long hairs . along
their margins. The mouth parts are” all’ normal. '

The thoracic segments are distinet and their lines of demarcation
are very well seen dorsally. - The seven pairs of thoracic legs are long and
slender and each hag the usual structure.. The legs are provided with
a claw each. - Lo - e _

The. abdomen' js: proportionately small being less than one fourth
of the total lengthiof the body and is distinctlylonger:than broad. It
is triangular in shape and ‘tapers gradually to the posterior end. All
the segments are completely fused, but slight undulations of the margins
seem to indicate the first one or two segments. | The abdomen does not

end sharply, but thé posterior margin is somewhat truncate with a ‘slight’

depression about the middle. - There are no pleopods or uropods.
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Locality—The types (C:495/1), two females-and one male, are para-
sites of Periclimenes elegans Paulson, and ‘were collected by Dr. S.-W:
Kemp in Ross Channel, Port Blair, Andaman Islands, in the Bay of
Bengal, in February 1921.-- Additional specimens were collected by him
at Port Blair from near the shore in North Bay and off the Pier, Ross, -
Island, and like the types are all parasites of P. elegans. . All the speci- -
mens are adult females and three of them are ‘accompanied by their
males. Their position on'the abdomen of ‘the host is like that of H.-
abdominalis and not like that of H. subcaudalis.' ‘The characteristic dark
band of the female is clearly seen through the epimera of the abdominal
appendages of the host. : . :

A specimen brought back by the R. I.°M: S. “Investigator” from
the Jack and Una Islands in 1913 is-also referred to this species. It is
a parasite of Periclimenes demani Kemp and is an adult female, the
male of which is missing. The swollen side: of the body is considerably
‘damaged, and it is impossible to make out-all the characters in detail.
The characteristic dark band is present around the thorax, but besides
this, the thoracic segments on the dorsal side are -also pigmented. In
other characters the specimen seems t0 agree with the description given
above. The host-species of this specimen, P.'deman, it may be observed,
is somewhat nearly related to P. elegans.

In the possession, by the female, of five thoracic legs on the longer
side of the body the present form resembles H. subcaudalis (Hay), but
the position of the legs in the two cases is qiite different. The abdomen
of the female is also proportionately smaller -and that of the male is
not notched posteriorly. The dark band of the female is an unmistak-
able distinguishing character between these two forms:

The host of H. nigrocinctus, it will be observed, is-a Periclimencs,
whereas the hosts of all the other known forms belong to different genera
and even different families.: The host species of P. nigrocinctus is also
infected by another parasite, totally different from it and belonging to

another genus. It has been described in this paper as a new species under
the name of Bopyrina andamanica.

Hemiarthrus filiformis, sp. nov.
(Plate XI, figs. 4-6.)

_ The species cowes fairly close to Hay’s H. subcaudalis, with which
1t agrees among other characters in the possession, by the female, of five
thoracic legs on the longer side of the body. ‘

The adult female is about 3 mm. long and a little less than 2 mm.
broad. As is the rule in the genus the body is highly asymmetrical
and one side is greatly swollen. The animal is more or less white and

there are no prominent colour-markings on.the dorsal or the ventral
surface. o . ,

_ The head as in the preceding speciéé is &éeply set in the thorax, but
is distinetly separated from it. The anterior margin-is slightly arched,

and the posterior, which is much shorter than the anterior, is deeply
rounded. Eyes are absent. : .
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. Segmentation -ig-vi ;
“of the body'only.: -All:the seyen thoracic segments, thoggh.cldsely_‘croyvd-
ed together, are véry. clearly defined along this margin-and their. lines
of demarcstion are very distinet. -No trace of segmentation is. visible
on the longer side bf:the body. Ovarian bosses and epimera have ‘not
been made out. - The first oostegite of the longer side: complétely en=
closes all the others and.forms the ventral surface of theé body: The
oostegites of the other side also, especially the first;: are fairly w‘ell‘ ‘deve-
loped. “All'the sevénilegs are present on the shorter side .of the body,
while on'the other: five well-developed legs are seen-—one attached to

the first oostegite and the remaining four to the last four thoracic seg-

- ments. - The second and the third segments seem to carry no legs. The
first leg is placed near the anterior end of the body, while the last four

are arranged more or less like those of the preceding species, and not

like those of H. subcawdalis. They are placed between the thorax and

the abdomen and are partly covered over by.the swollen marsupium..

The last two legs are placed near the median line on the shorter side
of the body, and appear superficially to belong to that side. The other
two are situated more or less on the corner formed by the swol}en' mar-
supium with' the pleon.  Each leg has the usual structure, similar to
that described in H. migrocinctus. ‘

TEXT-FIG; 2.——Hemiarthrus filiformis, sp. nov.
a. Thoracic leg.of female : X 137. b. Pleopod : x 66.

i i . 14 that of the foregoing

The abdomen is proportionately lirger than & going
species‘3 and is an eloyigaéd tifangular structure. mth thg apex pointing
posteriorly. The five segments of which it is composed are distinct

both on the dorsal and the ventral surfaces. The last segment “tapers’

S : o o 255 of ‘biram.
d is slightly notched posterioxly. fl‘he foiir pairs of bira

%flzdulfgoaé]; hf.vi ghe’ 1y15ha1 structure and are placed near the margins

of thlza body, o as to leave the ventral surface of the abdomen uncovered.

The outer ratnus is alarge flat lamella, more or"less circular or: oval in

d'sp it on-the sides-of the vabdbmenv»so-as.to‘Bé?'v@sible
??:n}ie,t}igddzgziiz:fzce;*,The inner ramus is an extrgmely .l'educed',
bmewha.t”fﬁhick, rounded~lobe.” ~The ple:'c)podsvof' f’he’ two sides are
; ore OF. leé's’equa,l in'size; but in one specimen ;thqse- of the longer. side
g; the body ‘are markedly lakger than those of the other. The“u‘r’opodsv
are wanting.' e BT B £

ibl‘e,;/on the dorsal :surface a.ljo‘ii'gﬁrthe -shorter side

e
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The male in its superficial appearance differs greatly from that of
H. subcaudalis or any other form. - It measures about 1 mm. long and
is about half as broad. It has a stout and thick-set appearance.

The head has a semicircular shape and a pair of small, but distinet
eyes near its posterior margin. -The antennules and the antennae are
placed a little behind the anterior margin of the head and both project
beyond it—the former slightly, the latter to a considerable extent. The
antennules are triarticulate,.and in-length do.not. go beyond the
second -antennal segment. Their terminal segment is ecrowned with a
number of long setae. The antennae are formed of five segments
and their terminal segment also has a tuft of setae. The fourth
segment also carries some hairs near its anterior extremity.

The thoracic segments do not taper much on their sides and thus
irapart a stumpy appearance to the anirmal. The segments are all dis-
tinet and carry a pair of legs each. On account of the stout appearance
of the animal the legs appear small. .

The pleon is short, being about one-fifth of the total length of the
body, and is broader than long. It is triangular in shape and tapers
rapidly to the posterior end, where it forms a sharp acufe angle. The
posterior extremity is not notched. All the segments are fused toge-
ther, but slight undulations of the lateral margins give indications of
the first one or two segments. No pleopods or uropods are developed,
but two pairs of long, curious structures are present in connection with
the first two segments. These are large oval lamellae spreading out
on the side of the abdomen and distinetly articulated with it. There
are two such structures on each side of the abdomen, and both are more
or less equal in size. Hach is longer than the abdomen itself and is
narrower near its articulation than at its distal extremity. I am unable
to say. definitely what these structures may be, for pothing similar
has hitherto been described, -to my. knowledge, in the male of any
Hemiarthrus. They appear, however, to be comparable with the similar
structures present on the abdomen. of the male in various species of
ITone Latreille, as. described and figured by several writers including
Bonnier (1900) and Miss Richardson (1905). ~ These structures have been
lifferently interpreted by the earlier authors, but the two last mentionod
regard them as enlarged pleural lamellae. Their position and structure
in the present form seems to confirm this view. These structures in
H. filiformis are not of exactly the same shape as they are in most species
of Tone, but are flattened and leaf-like, somewhat like those of I.
brevicauda Bonnier, and I. thompsoni Richardson. '

Locality.—The four specimens (C 493/1), of which one is not accom-
panied by its male, are all parasites of Alpheus paraloyone Coutiére, and
were: collected by Dr. 8. W. Kemp i Ross Channel, Port Blair,
Andaman. Islands, at a depth of 2-9 fathoms in February 1921.

The . presence of eniarged “ pleural lamellae”. on the abdominal
somites in the male at once separates H. filiformis from all the other
species of Hemiarthrus. The presencé of such structures is of very rare
occurrence in Bopyridae, and, so far as I.am aware, they have not been
described. in any other genus except Jone.. The genus Hemiarthrus is
not probably directly vonnected with or closely allied to Jone, and the
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presence in both of these of similar structures of such & rare occurrence
cannot -be said to have any genetic significance. - In fact these gencra
are 50 ‘very distinct from one another that Bonnier places them in two
distinet families~—Phryxidae and Bopyridae—of the section Bopyrinae.
I am not here conterned with the suitability or. otheiwise of such an

arrangement; buit it suggests that the presence of this common character

in these two, otherwise widely-separated, genera cannot be considered
a case of homology, and is in all probability due to convergence.

" The presence or absence of the “ pleural lamellae *’ on the abdominal
segments- of the male may, perhaps; be considered to be a character of
generic' importance, and the propriety of placing H. filiformis in the
genus Hemiarthrus may possibly be challenged. Except for this single
character, however, the present species shows a close resemblance. to
the remaining -forms included in Hemiarthrus. The general marked
asymmetry ; the gréat development of the oostegites of one side; the
absence of some: of the thoracic legs of the longer side ; and the absence
of segmentation on that side ; the presence of only five abdominal seg-
ments carrying four pairs of biramous pleopods ; and total fusion of the
abdominal segments of the male are some of the characters which unmis-
takably point to the desirability of including the species in Hemiar-
thrus. 'The resemblance with some of the other forms is indeed so great
that if it were not for the presence of ‘‘ pleural lamellae > on the ab-
domen of the male it would have been difficult to distinguish H. fili-
Jormis from H. subcaudalis (Hay).

var. attenuata, nov.

(Plate XT, fig. 7.)

This form which I regard as a variety of H. filiformis differs mainly
fromn the type-species in characters of the male individuals.

Of the two females in the collection the larger is 4 mm. long and
3 mm. broad, while the other is 3-7 mm. long and about 2-2 mm. broad.
The only appreciable difference from the forma typica is that the outer
rami of the pleopods are more elongated and the last abdominal seg-
ments more deeply notched posteriorly. '

The adult male is a little less than 1-5 mm. long and about two
sevenths as broad. The thoracic segments taper considerably towards
the sides and thus give the body an appearance of being loosely arti-
culated. The breadth of the animal in the type-species is as much as
half the length and the body has thus a stout appearance, but in the
variety the breadth is only about one-fourth the length. The thoracic
legs, perhaps as a result of the attenuation of the body, appear to be
much longer than those of the forma typica. The abdomen is propor-
tionately longer and tapers posteriorly as in the type-species, but unlike
that of the latter does not end in a point. The posterior margin is,
more or less, truncate and has a slight concavity about its middle.
The segments are fused together, but the lateral undulations, whick in
the forma typice indistinctly mark off the anterior one or two segments,
are better: seen.:: Further, there appear to- be some faint lines in cor-
relation with these undulations which seem to mark off these segments.

.
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The “ pleural lamellae ” are of the normal type and are almost as long
as the thoracic legs. There are no pleopods or uropods. ‘

Locality—Like the type-species the variety is a parasite of Alpheus
paraleyone Coutidre, and the two specimens (C 491/1) belonging to it
were collected by Dr. 8. 'W. Kemp along with those of the forma typica
in Ross Channel, Port Blair, Andaman Islands, in February 1921.

Hemiarthrus brevicauda, sp. nov.
_ (Plate XTI, figs. 8, 9.) .
The female in this species closely resembles H. subcaudalis (Hay),

"but the male shows considerable differences.

The adult female is about 3 mm. long and a little over 2 mm. in its
greatest breadth. The extreme asymmetry characteristic of the genus
is well marked and one side is much longer than the other and is con-
siderably swollen. The body is almost white in colour and there arc
no colour markings on the dorsal or the ventral surface.

The head is pushed over to one side of the body and is deeply set
in the thorax. Its anterior border is almost straight and the posterior
deeply rounded. A pair of rudimentary eyes seems to be present.
Ventrally the head is completely covered over by the oostegites.

The thoracic segments are more or less distinet on the shorter side
of the body and slight traces of them can be made out on the othor
side also. The oostegites of the longer side are highly developed, while
those of the other are reduced. The first oostegite of the longer side
completely encloses all the others and forms the ventral surface of the
body. All the seven legs on the shorter side of the body are normal
and oceupy their usual positions. On the other side there are only
five legs, of which the first is somewhat reduced, and the remaining four
are placed in the space between the thorax and the abdomen and are
partly covered over by the swollen incubatory pouch. The legs have
the usual structure.

The pleon consists of five almost distinct segments and carries four
pairs of biramous pleopods, the two rami of which are of very unequal
size. The outer ramus instead of being an oval or circular lamella, as
it is in most other species, is a sac-like thick fleshy lobe, oval or reniform
in shape. The inner ramus is extremely reduced and like the outer
is sac-like and fleshy. The posterior margin of the abdomen is like
that of H. subcaudalis.

The male differs considerably from that of Hay’s species and in fact
from that of any other known form. The body 1s somewhat long and
thin, but is not as loosely articulated as in H. filiformis var. attenuata.
The greatest length of the body is 0-9 mm. and the breadth at the level
of the third segment is slightly less than 0-3 mm. The breadth of the
body increases considerably in an antero-posterior direction and the
maximum breadth is reached at the level of the sixth thoracic seg-
ment. : :

The head is somewhat short and is semicircular in outline, its anterior
margin being regularly rounded. A pair of small eyes is present on the
dorsal surface. The antennules and. the antennae are both well deve

loped and project beyond the anterior margin of the head. The former



440 00 " Records of tlze Indian Museum - [ VOL XXV
are cens"fderably shorter than the Iatter and aTe; formed of three seg-

- xhents only; ofiwhie

‘thiree or four long ‘setae and thé other two- segments

vided; at their antero-internal ‘angles; with a*small nimber

~‘of similar etde. - The antennae are long ﬁve-]omted structures and hke
: the anterinules are! fringed Wwith setae at their apices. =~

.. The thoracic: egments ‘are more or less well-set and are’ not loosely
‘articulated. - They‘ increase in- size*in “a backward direction and the

. seventh segment: is much the largest; though the maximum breadth is
attained :by the sixth.. Also, the last. segment is more. clearly marked

“off thar‘any of - ‘the rest, and its lines of demarcation are"learly wisible
: ventral surface. . The legs. dlso vary.in size
size’ their respectlve jsegments and the first thrée are con-
Jly'smaller than the remaining four, They are long and somewha.t
but have the usual structure. -
i : ifferent’ shape from that of the other specles
It is small and rounded, about one-fifth of the total length of the body,
and 1s;'dlstmctly roader than long.: No traces of segmentation can be
oF _a.i‘gm is. regularly rounded and entire, not being
it is in some of the other forms Pleopods and

Localogy ~The three speclmens (C 492/1), of Whmh one is not accom-
. pamed by its male, were collééted in February 1921 by Dr..8. W. Kemp

in Ro#s'Channel, Port Blair, Andaman Islands, at a depth of 2-9 fathoms
re a1l abdominal parasites of a species of Synalpheus belonging
paulsoni group and closely resembling 'S. theophane de Man.
- In'the ‘characters of theifemale H. brevicauda closely resembles H.
subcandalis, but may be dlstmgulshed from it by the different position

of the thoraclc legs on the longer side of the body and by the thick

fleshy - sdc-like rami of the pIeopods The males of the two are quite
different. The characters of the male and the sac-like pleopods of the
feniale seive to distinguish the present form from the other species des-
: (nhed n “this paper . v
Hemiarthrus (?) sp. -

The adult female is 45 mm. long and its greatest breadth shghtly
exceeds 2.1m. . The body is-highly asymmetrical and in its general
charactérs resembles that of ‘H. abdominalis. It is- whitish™in colour
with almost the -entire dorsal surface of the thorax coloured dark
brown.”

The head is deeply set n’ the thorax and is somewhat Ionorer than
broad.; Its-posterior margin is regularly rounded. Eyes ‘seem to ‘be
totally absent.

: The segmentatmn of the thorax is almost totally obhterated on:the
longer ‘side of the body, while that on the other is faintly indicated.
The segments are very closely - crowded together.: All the “seven legs
are present onthe shorter side; each having the usual structure. Ihave
not been.able to find any leg on ‘the longer side of the body, but:I believe

-that. the:fifst leg-must originally have been present and that its lossis,
in-all probability; due to.a mechanical injury of some sort. The I.,a,stj,

b the basalis’the largest. :The-terminal segnient at

! correlation -
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four legs of this side are altogether ent,.
are highly developed and:as usual ¢ cloge: those of the other side

The abdomen is proportionately large and though the lines’ "Hemar-
cation cannot be clearly made out, seems to consist of the usual number
of segments. The four pairs of pleqpod_s show 3 ‘considerable-develop-
ment and look like those of H. abdomsnalis. . The pleopods of the longer
side are frarkedly larger than thos of the other,. ' The outer rami- of
both the sides are in the form of broad thin lamellae spreading out on
the sides. - The inner rami are proportionately much reduced and those
of the longer side are modefately. broad; while those of the other are
narrow, especially towards their prommal ends. - Besides these four pairs
of p]eopods the ultimate’ segment  also prowded with appendages

| The' oostegltes of .one side

TEXT-FIG. 3 -—Hemmrt]zms sp-
“Ventral view of abdomen of female * X 2 (slxghtly diagrammatic.)

These are small biramous lamellae lookmg from their position and struc-
ture very much like uropods. They stand out from the posterior end
of the animal, one .on each side of the body, and each consists of two
small leaf-like plates, the .outer of whlch hke that in the pleopods. is
larger than the inner.

I have not examined any male speclmen

Locality.—The single adult female of this form that I have examined
is an abdominal parasite of a species of Processa. It was collected by
Dr. 8. W. Kemp in February 1913 at Kilakarai in the Gulf of Manaar,
among weeds, etc., near the shore. ;I ‘am unable to say what exact
position the parasme occupies on the under sutface of the host, but the
label in the bottle containing it notes that it was found on the abdomen.

T have some doubts regarding the generic ‘position of this form as
the presence of well-developed biramous appendages on the last abdomi-
hal segment in the female has not hitherto been recorded in any species
of Hemiarthrus. Except for the possession of uropods, however, the
female of the-present form closely résemblesithat of H. abdommalzs

A species has already been recorded by Giard and Bonnier. .(1890)
under the name of Hemiarthrus:philonika as a patasite of Nika (=Pro-
cessa) edulis Risso, but. ag no descrlptlon or ﬁgu:es of it have, to my
knowledge, been pubhshed I am unable o compare my form with the
European species. Under the cu'cumstances I: have considered it hest
to describe the Indian form without. ass;gmng it a specific name.
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; Genus Dlplophtyxus Richardson. L
.Dv@loplwyxus Rmha.rdson, “Proc., U S Nat Mua XXVII, p 50

, eg nay be, eﬁned thus
Abdommal ‘parasites. ’
Female “Body of adult highly asymmetncal and deformed one side
greatly swollen, .

- Head deeply sunk in thorax, but dls’fmct from it. Eyes absent,

Thoracic segments distinct on the shorter side ; the first five crowded
together, the last two considerably longer thar the rest. -Ovarian bosses
and‘epimers ‘not developed. . Incubatory pIates only four pairs, and
very unequally developed on the two sides. of ‘the body; those of the
shorter - slde consisting “of four small plates placed near the anterior
margin.” All seven legs present on shorter side of the body, but all,
except. the ﬁ.rst poorly developed On the other side only the first
leg present..:

‘Abdomen formed of, five segments clearly deﬁned on the dorsal sur-
face. Pleural:lamellae totally wanting. Last’segment: a small pos-
teriorly . rourided structure. First four’ segments carrying each two
pairs of biramous pleopods, a pair on either side. - Each pleopod arising
as a uniramous structure and dividing into two branches at a consider-

able distance from the segment. Fifth pair of pleopoda and uropoda.

wanting. .

Male. Head small and distinet from the thorax, sometimes bearing
a pair of small eyes.

Thotacic segments distinet, each carrymg a palr of well- developed
lags.

Abdommal segments ‘completely fused, without a trace of pIoOpoda
and uropoda. : :

Type species = Diplophryxus jordani Rlchardson :

The presentigenus is very closely related to Hemiarthrus (=Phryzus),
from-which it differs principally in the character of the pleopods of the
female. Miss'Richardson is obviously wrong in describing the pleopoda
in Hemiarthrus as single-branched and in distinguishing her genus: Diplo-
phryzus by the double-branched pleopoda.  Though these structures
are biramous in both the genera, their nature is different ; in Diplo-

phrysus the pléopod originates as a single-branched structure and divides .

into two at a considerable distance from the body, while in Hemiarthrus
they are double-branched from the very point of their origin.. The two
rami of the pléopod in Miss Richardson’s genus are more or less egual
in size and somewhat similar in shape, while in the allied genus the
outer ramus is conslderably larger than the inner and. is generally of a
different shapes Correlated with this difference in the pleopods there
are certain’ other characters which help to separate the two genera.
In Diplophryaus the last two thoracic legs even on the shorter side of
the- body ‘are ‘considerably reduced. . The:incubatory lamellae of the
shorter side are not concealed by those of the other side but are present
as four small plates near the anterior. end of thé body and the first one
of the other side folds back to cover a'portion of:the head dorsally The
first pair of antennae have a very remarkable shape, -
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The genus is so far known from a single species,’a parasite of a
Leander (=Palaemon of Miss- Rathbun:and some other American
zoologists) from Japan. The Indian- specimen which appears to me to
belong to the same species was collected in the Bay of Bengal and was
found on the same species of Leander as the Japanese form. A young
specimen described by Miss Richardson (1904 p- 45) as Phryzus sp. per-
haps also belongs to this genus.

Diplophryxus jordani Richardson. .

1904. Diplophryrus jordani, Richardson, Proc. U7. S. Nat. Mus. XXVIT, .
50, 51, text-figs. 26-28.

The single Indian specimen which I refer to this species agrees in
almost all essential respects with Miss Richardson’s fairly detailed des-
cription of the Japanese form. My speoimen is an ovigerous female
and is accompanied by its male. .

The adult female is 5-2 mm. in its p;reatest length and a little over
3 mm. broad. The colouration of the body seems %o be very character-
istic. The general colour is white, but thethorax on both its surfaces
has large pigmented arcas. Dorsally the thorax is coloured dark brown
along the shorter side of the body, and a pa.toh of a similar colour, but
hrger in size, runs along the other side of the body, which is really
formed by the large marsupium extending; dorsally beyond the limits
of the body proper. Ventrally all the oostegites of the shorter side are
coloured, and those of the other side have two broad bands of pigment,
one near the anterior and the other near ’ohe posterior extremity of the
thorax.

The head is deeply sunk in the thorax and is, on the dorsal surface;
partly covered over by the first oostegite. The first pair of antennae
are proportionately much longer than shown in Miss Richardson’s figure,
and are composed of two, somewhat flattened, joints of which thesecond,
in my specimen, is about as long as the first.

The first five thoracic segments are crowded together but the last
two, and especially the seventh, are considerably larger than the rest.
The incubatory lamellae are arranged as described by Miss Richardson ;
those of the shorter side are four small plates, partially overlapping one
another, placed near the anterior end of the shorter side of the body.
Only one leg is present on the longer side,and of the seven on the other
all but the first are reduced ; some of the anterior ones of this side are
partly covered over by the small oostegites.

The pleopoda are best seen from the dorsal surface, where those of
the longer side seem to lie against the dorsal surface of the swollen mar-
supium. Each pleopod arises as a large stalk and after running out-
ward for a considerable distance divides into two leaf-like branches.
The ‘undivided stalk is almost as long as the divided portion. The
pleopods of the longer side are larger than those of the other, and the
two-rami of each pleopod on both sides of the body are more or less
similar in size and shape. The five abdominal ‘segments are clearly
distinguishable on the dorsal surface and the terminal one is posteriorly
rounded and not provided with appendages.:

D
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‘The male $pecimen that.I have seen' differs somewhat from Miss

« Richardson’s description. and figuré. It is'1-2 mm. long aund:a little

A

the thorax and'the abdomen. - - - -

. The head 18 small and its. posterior boundary is almost straight. - A

"+ pair of small distinet eyes is present near the anterior margin.  Veatrally
. the antennules project slightly beyond the margin of the head.: They

+. are formed of two large joints of which the basal is somewhat broad and

. the terminal onie is provided with a number of stiff setae.- The antennae

. seem to be smaller and do not project-beyond the head.

The abdomen in my specimen is proportionately larger-than shown
in Miss Richardson’s figure. - In the latter it is seen. to be about two-
sevenths of thetotal length of the body and is only slightly longer than
- broad. In my specimen, on the other hand, it is a little less than
* two-fifths of the total length and is only about half as broad as long.
* The-shape of the two is also somewhat different. All the segments
" 'are completely fused and appendages are totally absent. |
- Locality~—The single Indian specimen is a parasite of Leander serrifer
. Stimpson, and was collected by the R. 1. M. S. ““ Investigator ”’ at Una

! over0-3 mm.broad. A.few pigment spots are irregulazly scattered over

" Islandin the Mergui Archipelago. Itis a part of a large shore collec-

tion‘made in Deécember 1913. Miss Richardson’s specimens are para-

" sites of the same Leander and were collected at Misaki in Japan. This
I -species of Leander was hitherto known to live only along the coast of
China and Japan ; its occurrence in Indian waters infected with the
same Bopyrid which it harbours in Japan is interesting.

Genus Orbione Bonnier.

1900. Orbione, Bonnier, Trav. Stat. Zool. Wimereux VIIT, pp. 280-284, pl. xii
and text-fig. 50. .
1906. Orbione, Nobili, A4iti R. Accad. Sci. Torino XL, pp. 1101-1104, fig. 2.
1910. Orbione, Thielemann, Abk. Bayer. Akad. VWiss. Minchen, II Suppl. Bd.,
3.Abh., p. 78.
1910. Parapenaeon, Richardson, Documenis U. S. Bur. Fisheries, No. 736,
pp. 40, 41 (partim) nec 1904.  Parapenacon, Richardsom, Proc. U. S.
. Nat. Mus. XXVII, pp.. 43, 44.
1910. Orbione, Richardson, Documents U. S. Bur. Fisheries, No. 736, p. 40.
1928, Orbione, Nicrstrasz and Brandis,® Siboga Eaped. Rep. XXXIIb, p. 64.

The genus is characterized as follows :—
Branchial parasites. S
Female. Body of adult rounded or oval, only slightly asymmetrical.
. Head distinet from the thorax, prolonged anteriorly into a frontal
Jamina. Rudimentary eyes sometimes present. ~Maxilliped provided
with a stout finger-shaped palp, -not carrying any setae.. :
_Thoracic segments all distinet and clearly defined. . Ovarian bosses
fairly well developed. Epimera of all the segments, especially those of
the first four, highly developed in the form of large rounded Iobes—some-
times bluntly pointed in the posterior segments. Incubatory cavity
somewhat open or even totally covered up. . Legs provided with a large
‘prominence on the basal joint. o o i
. Abdomen fairly large, and considerably broader than long. All the
abdominal segments distinet, their lines of demarcation being well

' Sec: addendum, p. 540.
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defined. Pleura of all the segméntsﬁvj present,: lamellar and separate.
Sixth segment also distinct and provided with its plevral lamellae. Five

* pairs of biramous pleopods present. The rami and part of the vential

—as sometimes also the dorsal—surface of the abdemen covered with
warts and tubercles. Uropoda uniramous and also covered with
tubercles. 3 ‘

Male. Head distinet from the thorax and bearing a pair of well-
developed eyes. Antennules triarticulate and antennae composed of
five segments. . . ‘

Thoracic segments all well defined, each carrying its pair of well-
developed legs. AN

Abdomen small and rounded; its segments fused together, somo-
times the first slightly indicated laterally. No pleopoda or uropoda
present.

Type-species :—Orbione penes Bonnier.

Orbione is a member of the group of genera formed by Gz';]aniione
Kossmann, Parapenacon Richardson, Epipenacon Nobili and Orbimor-
phus Richardson. All the genera of this group are characterized by
a considerable development in the adult female of pleural lamellae
on all the thoracic segments and on all, or all but one, of the abdominal
segments. Most of the genera have prominent secondary ramifications
or tubercles on the pleopods and a part of the surface of the abdomen.
Within the group Orbione is characterized by the development of pleural
lamellae on all the six abdominal segments and by the possession of
uniramous uropods. Further, all the six abdominal segments are clearly
defined and there are five pairs of pleopods. This combination of
characters easily distinguishes Orbione from the remaining members of
this group as shown in the following key :— .

I—Only five abdominal segments visible in adult female.

[Uropoda biramous.}

A. Epimera present on all segments of abdomen ; five
pairs of pleopoda present

B. Epimera present on first four abdominal segments

only, not greatly developed; only four pairs of
pleopoda present .

Epipenacon Nohili.

Orhiomorphus

. . Richardson.
IT.—All six abdominal segments visible in adult female. [Five ardson

pairs of pleopoda present.]
1. Epimera prescnt on all six abdominal scgments ;
uropoda uniramous
R. Epimera present on five abdominal segments only ;
uropoda biramous. )
1. Uropoda not provided with a basal peduncle ;
_ abdominal segments of male fused, not
carrying pleopoda or uropoda .

Orlione Bonnier.

Parapenacont

: Richardson.
2. Each uropod provided with a large basal rardson

peduncle carrying two small branches;

abdominal segments of male distinct,

carrying pleopoda and uropoda . Qigantione
Kossmann.

! In Parapenaecon Miss Richardson described in 1904 uniramous urepeds, Lut she
seems to have discovered later (1910b) that these structures are really biranous. Not
" having examined any specimens myself I presume Miss Richardson’s later statement
must be correct.
Nirrstrasz and Brandis have, howcver, recently (1923) thown that the urorcda x‘rc
really uniramous as originally described by Miss Richardson,

D2
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Of all the genera in the group, Orbwne seems most closely to resemble

Miss Richardson’s Parapenaéon, the two genera being distinguished from.

cach other only by the biramous uropoda in the former and the absence
of pleural lamellae on the sixth abdominal somite in the latter. The
males in the two genera are also similar. These relationships have also
been discussed under the account of the genus Epipenaeon.

In a short' paragraph giving the principal characters of the genus,
Bonnier definitely states that the uropoda in Orbione are uniramous.
In his description of O. penei also he is clear about their uniramous
nature. ‘“Les uropodes sont bien developpés, simples, ma.xs n’atteignent
pas la longueur des lames pleurales du sixiéme somite . (1900, p. 282.)
Again in the description of 0. (?) dncerte he says: L’uropode est
qlmple et formé d’une lamelle un peu plus etroxte et un peu plus longue
que la lame pleurale du cinquidme somite ™ (p. 284). In his figure of 0.
penei also he has shown the uropoda uniramous. In fact he attaches
so much importance to it that he uses this character alone for distin-
guishing Orbione from the .genus Gigantione. Nobili (1906a) also, in
descnblng bis O. bonnieri, has mentioned uniramous uropoda. He
writes : “ Gli uropodi sono allungati, lunghi quasi come le lamine pleu-
rali del vi segmento .e uniramosi” (p. 1103). In his figire (1d) also
the uropoda are shown uniramous. Miss Richardson,? however, seems
to have discovered in 1910 that the uropoda are not uniramous. She
says ‘‘ Uropoda are blra.mous in the female and not single branched as
deseribed by Bonnier”’ (19105, p. 40). I an unable to agree with this
amended definition proposed by Miss Richardson for it is defficult to
conceive how such careful workers as Bonnier and Nobili eould have
made such an extraordinary mistake. The uropoda in this genus are
large and it is not difficult to find out their structure. In the specimen
I have described i this paper under the name of O. kempi, sp. nov.
the uropoda are clearly seen to be uniramous. It is possible that the
specimen which Miss Richardson examined does not belong to Orbione
at all. Her statements about the uropoda in the female of Parapena-
eon, as pointed out above (p. 445, foot note), are also conflicting.

I am unable to agree with Miss Richardson, when without giving
reasons, she refers Orbione bonniert Nobili, to her genus Parapenaeon.
As can be seen from the quotation given above Nobili has definitely.
described the uropoda as uniramous and his figures show-their struc-
ture clearly. Further in Miss Richardson’s genus the sixth abdominal
segment is very small and does not carry any pleural lamellae ; in O.
bonmieri on the other hand “ IT pleon & ben sviluppate e tutti i suoi sei
articoli sono dlstmctl K provvisti di lunghe lamine pleurali-arrotondata
o subacute all’ apice” (Nobili; 1906, p. 1103). The terminal segment
of the abdomen is also quite large. To me there seems to be no reason
to suppose that Nobili’s figure is incorrect and that what he has figured
and described as the pleural lamellae of the sixth segment are really
the rami of the uropoda. :

The genus Orbione is an oriental one,and lives excluswely in" the
warm waters of " the troplcs The type-species, 0. penet Bonmer, isa

1 See Nicrstrasz and Bra,nd;S'(1923), p- 67, as also addendum p. 540,
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parasite of an undetermined species of Peraeus and was found at Hong_
Kong. Miss Richardson’s “ O. penes’’ was procured somewhat further
south, having beer collected near Antonia Island in latitude 11° 36
N. The host of this form, though not mentioned by Miss Richardson,
presumably belongs, like that of Bonnier’s specimen, to the genus
Penaeus. Nobili’s O. bonniers was collected still further south—at
Singapore—and is a parasite of Metapenaeus monoceros. 0. kempi, sp.
nov,, comes from the Andaman Islands and is a parasite of a species of
Swyoma Mention must also be made of a form which Bonnier referred
doubtfully to this genus. It was collected at Madagascar and was
found, accidentally in Bonnier’s opinion, on the abdomen of a crab.
Except for the Brachyurous host there does not seem to be any substan-
tial reason why O. 4ncerta should not be placed in the genus Orbione.
Pérez (1920), however, places this species in his new genus Rhopalione,
chiefly because of the peculiar mode of attachment to the abdomen
of the host. The species seems to me, however, to be a true Orbjone,
for among other characters, the pleural lamellae of the thoracic seg-
ments are very characteristic.! The form provisionally referred to in
this paper as Orbione sp. is a parasite of Processa sp., and was collected
on the Pearl Banks, Ceylon.

The four known species of the genus may be distinguislied from one
another as follows? :—

1. Body of adult female almost as long ‘as broad; pleural

lamellae of abdominal segments somewhat pomtcd
4. Frontal lamina of hoad large ; exposed surface of

pleopoda tuberculate .. 0. pexci Bonniet.
B. Frontal lamina of head poorly developed 5 c\poscd
surface of pleopoda not tuberculate * O. incerle Bonnier.

II. Body of adult female distinctly longer ‘than broa,d
pleural lamellaec of abdominal segments more or loss
rounded.
A. Dorsal surface of abdomen partly tuberculate;
frontal lamina of head longer than head; incuba-
tory cavity closed; first two thoracic segments of
male directed forwards O. bonnieri Nobili.
B. Dorsal surface of abdomen not tuberculate frontal
lamina of head about half the length of head ;
incubatory cavity open ; first two thoracic segments of
male dirccted outwards . . veo O kengpi, sp. nov.

Orbione kempi, sp. nov.
(Plate XTI, figs. 1-5).

The adult female is 3-7 mm. long from the anterior margin of the
frontal lamina to the posterior extremity of the uropoda and the breadth”
at the level of the third thoracic segments is 2:6 mm. The body is more
or less oval in shape and as usual in the genus is only slightly asym-
metrical. The single specimen I have examined isa “ right bopysid ”’
with its left side slightly deformed. The body is pale ycllowish in
colour, with the head, sides of the thorax and abdomen almost white.
There are no characteristic colour- makmgs on the dorsal or the ventral
surface.

1 Sce addendum, p. 540.
2 Nierstrasz and Brandis’s new species are not iucluded in this key.
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The head is distinct from the thorax:and is deeply set in it. It is
slightly broader than long and both its anterior and postenor margins
are regularly rounded. The head is prolonged ‘forward in a well-
d:veloped frontal lamina, the anterior margin of which is almost
straight. The lamina is a little less than half the length of the head,
resembling that of O. penei Bounier, and differing from that of 0.
bonniers Nobili, in which it is longer than the head itself. A -pair of
small eyes is present about the middle of the head, one on each side.

The thoracic segments are all distinet and their lines of demarcation,
though somewhat faint, can easily be traced throughout the dorsal
surface. The first segment is comsiderably shorter than the second,
b:ing about half its length, while all the rest are more or less equal.
The ovarian bosses are fairly well developed, but ‘are more distinctly
seen on the deformed side of the body, where they, appear as large oval
or rounded structures occupying more than the anterior half of the
margin of their respective segments. The pleura of the non-deformed
side are better developed than those of the other and extend consi-
derably on the side of the thorax. In the first four segments they
lie lateral to the bosses, from which they are separated by distinet
grooves. The margin of the segment behind the boss does not carry
any pleural lamella. Though developed on the anterior part of the
segments only, the pleural lamellae extend for some distance in front
of the segmant. The epimera of the last three segments are also large,
anl unlike those of the anterior segments occupy the entire margin
of their respective segments. The epimera of the first six segments
extand forward from their origin and some of them overlap the posterior
vortion of the epimera immediately in front of them ; but those of the
seventh segment—as shown alsoin Bonnier’s figure of 0. penci—extend
outward. The epimera of the deformed side are comparatively much
less developed.

The abdomen is proportionately small, being about one fourth the
total length of the body, and is broader than long. In the other three
species the abdomen is considerably larger. All the six segments are
distinct, but their lines of demarcation, especmlly towards the posterior
extremity, are seen only with dlﬁicul’cy The sixth segment is small
and is a rounded median structure. The pleural lamellae of all the
segments are well developed and diminish in size from the first to the
last. The sixth segment carries its own pair of small, divergent pleura.
The pleura of the deformed side are considerably less developed than
those of the other. There are no tubercles on the dorsal surface of the
abdomen, as there are in O. bonniers.

On the ventral surface the head carries the usual appendages. The
antennules and the antennae are both placed close behind the anterior
margin of the head and project somewhat beyond it. Both these
appendages have a scaly appearance and the terminal segment in both
is crowned with a small number of hairs. The antennules are triarti-
culate and the antennae are composed of five segments, the terminal
scgment in both being considerably reduced. The basal article is large
and its surface is not covered with scales. The mandibles are large and
somewhat curved. . All the mouth parts resemble those of O. penei as
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shown in Bonnier’s figures. The posterior lamina is digitate and. its
secondary lobes have their external margins broken up into digitation
and lobes. The margins of theflobes, especially the outer ones;: appear
to be somewhat scaly and hairy. The maxilliped, except for'its palp,
is completely covered over by the first oostegite. It is short and broad
and has the usual shape. The)palp is large, stout and finger-shaped,
somewhat curved near the anterior end.. It is devoid of hairs but.its'.
entire surface is strongly. scaly::-Except for its scaly nature the palp .
is very much like that of O. penes. A part of the inner margin: of the
anterior segment of the maxﬂhped is also scaly. .

The costegites are of a large size and the incubatory cavity is exten-
sive. The cavity is not completely roofed over by the oostegites but
an opening larger than that of O. peneiis left in the middle. ‘The first
oostegite has the usual shape ~The anterior segment is .almost round
and its anterior margin is strongly convex. The posterior segment is
drawn out at its infero-external angle into a short blunt lobe.. The
internal crest is fairly well developed, but. is not particularly lobate.
Except for a large lobe and two:or three smaller ones near the proximal
end, it is entire. There are no hairs along the inner margin of the pos-
terior-lobe. The remaining oostegites have the usual shape and those
of the fifth pair enclose the incubatory cavity posteriorly. The thoracic
legs are large and are more or léss normal in structure. The basipodite
is large and rectangular and has a prominent rounded boss on its outer
margin. : The boss is scaly and. its margin seems to be covered.with
minute hairs. The ischium is also well developed and like the preced-
ing segment is rectangular. The merus and carpus are reduced and the
latter has on its margin near its junction with the propodus about four
long hairs. The propodus is large and bears a prominent projection on
its margin opposcd to the stout, pointed claw.

TrxT-¥IG. 4.—Orbione kempi, sp. nov.
a. Thoracic leg of female : x. 100. b. Pleopod: x 100.

The abdominal segments on: thelr ventral surface are all raised in
strong ridges, the exposed surface of which is not frilled, as shown by
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Bonnier in his figures of O. penes. All:the five-pairs of pleopods are
well-developed;biramous structures extending along' the. sides of the
body so as to leave the éntire ventral surface of the abdomen uncovered.
The pleopoda are in most cases larger than the pleural lamellae of their
respective segmeénts and are thus visible.from the dorsal surface of the
body also, especially along the deformed side, where the pleural lamellae
are rather poorly developed.: The uropoda are a pair of large uniramous
structures projecting from the posterior extremity of the body.  They
are almost as large as the pleura of their segment. = The surface of the
pleopoda, especially near their margins;: is covered -with: tubercles-and
warts. - The uropoda also seém to have afew tubercles scattered on their
surface. EEa ' : S C
The male is short and stout ; it is 1-4'mm. long and a little less than
half as broad. ‘The general colour of the body is whitish and there are
no characteristic markings on its dorsal or ventral surface.

- The head is distinct from the thorax and is deeply set in it. . The
anterior margin is regularly rounded, while the posterior is'drawn out
backwards to a more or less sharp angle. : A pair of well-déveloped black
eyes is present about the middle of the head. The antennules and the
antennae are both large and are formed-of three segments éach. The
antennae are larger than the antennules and project a little beyond the
anterior margin of the head. The two basal segments are large in both
the pairs and the terminal is somewhat reduced. The latter has a crown
of stiff setae, and the inner margin of the second segment at ils
anterior end also-bears three or four hairs. The mandibles are large.

The seven thoracic somites have their margins rounded. Unlike
O. bonniers the anterior somites are not directed forward. The first
three or four segments are more or less directed outward while the
remaining ones are directed backward. The thoracic legs are large and

the propodus is proportionately larger than that of the female, and the

dactylus also shows a greater development.

The abdomen, as in O. bonuiers, is short, being only about a fourth
of the total length of the body. Its breadth considerably exceeds the
length and its posterior margin is regularly rounded. All the somites
are completely fused together, only a slight constriction of the margin
on both sides near the anterior end seems to indicate the first segment.
No trace of pleopoda or uropoda is visible.

Locality.—The one male and one female (C 489/1) that I have
examined were collected by Dr. 8. W. Kemp in February 1921 in Ross
Channel, Port Blair, Andaman Islands, at a depth of 2-9 fathows.
It is a left Bopyrid, having been found in the left branchial cavity of a
specimen of Sicyonia bispinosa de Haan, a species that was so far known
from Japan and the Sulu Archipelago only.

The principal characters in which O. kemp: differs from the other
species of the genus may be swnmarized as follows :—

1. The body of the adult female is distinetly longer than broad.
The species in this respect resembles O. bonnier: and differs from the
others. :

2. The abdomen of the female is only about a fourth of the total
length of the body. - In the other three species it is markedly longer.
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3. The frontal lamina of the head is about balf as long as the head
itself. In this character O. kempi resembles 0. peneu. In O. bonmicrs
tho lamina is longer than the head itself, while in 0. ¢neerta it is almost
insignificant. ‘ . _ -
mbl/(f. The pleural lamellae of the deformed side of the abdomen are
very considerably reduced. In none of the other species is the reduc-
tion at all appreciable.

*© 5. There I;Ee 10 tubercles on the dorsal surface of the abdomen as
there are in O. bonniert. o

]f:i. The antennules and the antennae are both triarticulate. In
the other species the antennae are formed of ﬁve‘segmen’os. o

7. The incubatory cavity has a large opening. In 0. bonmier
the cavity is completely roofed over by the oostegites, while in O. perce
there is a small opening left in the middle.

8. The ridges on the ventral surface of the abdomen are not
frilled as they are in O. pener. .

i 9. In the}rrnale the anterior segments of the thorax are not directed
forward as they are in O. bonngers. In the other two species the male
is unknown.

" Orbione sp.

A somewhat damaged specimen, para}sitic on a §pecics of Processa,
also seems to belong to Orbione. Being in an unsatisfactory condition,
it has not been possible to study it in detail, and consequently its generic
position is somewhat doubtful. : ‘

The adult female is distinctly broader than long, its length and
breadth being 25 and 3'2 mm. respectively. The body is only slightly
asymmetrical, the right side in the present specimen being somewhat
deformed. The general colour of the body is pale yellowish and there
are no characteristic markings. '

The head is distinct from the thorax and is considerably broader
than long. It is prolonged forward into a frontal lamina, but the latter
does not show any considerable development. The anterior margin
is somewhat concave, while the posterior 1s regularly rounded. The
eyes are wanting. The antennules and the antennac are both well
developed and appear to be three-segmented. The maxilliped has
the usual form, but its palp is considerably reduced. .

The thoracic segments are all distinct and their lines of demarcation
are clearly seen. The ovarian bosses are Im the shape of promu}gnt
rounded structures, seen clearly on the deformed side of the bpdy. .1119
margins of the segment behind the bosses are separated off by slight
constrictions. The pleural lamellae are moderately developed bub not
to as great an extent as in the preceding species. They arc in the form
of somewhat broad plates with their margins almost straight. In the
first four segments they are developed only lateral to the :bos§cs, but 111,
the last three segments they occupy the entire maIgins. The 1r}cubatri‘>f}

" cavity is large and is cnly partially covered over by the oostegites. The
first oostegite is somewhat short and broad and its posterior segment
is drawn out into a small but distinet lobe, rounded at the extremity.
The internal crest is well developed and is almost entire. A few hairs
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are present  along the inner margin of 4 i

have the usual st;ucture. S he‘ pOSterl9r »‘lqbe. The loge
The abdomen i very short and is somewhat turne(iv do nward,

. : ownward.
length falls considerably short of its breadth. The segments a:: closg}sr
crowded together with the result that their lines ofdemarcation are
difficult to. friake:out. The segments are provided with well-developed
pleural lamellae,: those of the deformed side being' somewhat “shorter
than the other. ‘The lamellae are broad. plates, separated from one
another, with lthelr free margins straight’.or slightly: rounded. The
sixth segment also has a well-developed lamella, On the ventra] side
the abdomen is damaged and some of the appendages are missing. The
pleopodf)a, l?,lre,zlzlowever, clearly seen to be biramous and the uropoda
are i preci
are g;l(;c:ﬂ aate? @ramous. The pleoPoda do not s.eem to-be. appreciably

- The male'is not present. , .

Lotality—The single female specimen that I have examined is a
parasite of the.left branchial cavity. of Processa sp. and was collected
by %r. T. Southwell on the Ceylon Pearl Banks.

From other species of the genus the present form may be distineui

. y be distinguished
by its markedly broader body. and the smaller size of the epinglera zf

the thoracic segments. The frontal lamina of the head is also poorly
developed.,

Genus Epipenaeon Nobili.
1906. Epépemlwon, Nobili, % R. Accad. Sci. Torino XLI, pp. 1098-1110, pl.
. ofigs L.
1910. Epipenacon, Thielemann, 4bk. Buyer. Akad. Wiss. Minc I8
“Bd., 8 Abk., pp. 19-81, text-ggg $6, 87, Wiss: danchen, 1L Suppl.
The genus may be defined as follows :—
Branchial parasites.
Female. Body large, oval, only slightly asymmetrical.
Head distinct from the thorax, prolonged anteriorly into a rather
harrow frontal lamina. Rudimentary eyes sometimes present. .
Thoracic somites distinct and the lines separating ‘them clearly
defined. Ovarian bosses large. Epimera of all the somites highly deve-
loped in the form of broad rounded lobes. Incubatory cavity somewhat
opglfl in the middle. “All the legs provided with a large boss on the basi-
podite.

Abdomen generally large, considerably broader than long. Somites

cleazly defined but only five visible dorsally.! Pleural lamellae on
all the somites well developed. Five pairs of biramous pleopoda Ppresent.
Uropoda also” biramous. Rami of the pleopoda and uropoda, a part
of the ventral and sometimes also the dorsal surface of the abdomen
covered with warts and tubercles.

Male. Body somewhat more than twice as long as broad.

Head small, distinet from the thorax. Eyes extremely reduced
or even totally absent. Antennules three-segmented.

* In one of the two females from which Thielemann described his species K. japoni
‘the sixth segment is:said to be present in ‘the form of a small proj eclzion betv‘geg; fﬁg
pleural lamellae of the fifth segment. If the sixth segment is reaﬁy prosent the specimen

will probably. have “to be. referred to Miss Richardson’s genus - Parapénacon. - I am,
?:weve:, not at all sure'if the structure described by Thielemann. is really the sizth
gment. o
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Thoracic somites distinet, their lateral maxgins deeply notched and
rounded, the first two or three directed anteriorly. ) -

Abdominal somites completely fused, forming a rounded or sub-
triangular structure. No trace of pleopoda or uropoda present.

Type-species —Epipenacon ingens Nobili.

The genus, according to Nobili, comes very close to Parapenaeon
Richardson (1904a). I have elsewhere® explained how, in the possession
of well-defined pleural lamellae on all the thoracic and all, or all but one,
abdominal somites in the adult female, both these genera are members
of the group in which Gigantione Kossmann, Orbione Bonnier and
Orbiomorphus Richardson are also included. The marked resemblance
between Parapenaeon and Orbione has also been pointed out. Epipenaeon
seems to me to be, if anything, more clearly related to Orbione than
to. Parapenaeon. The general shape of the body, the marked similarity
in the shape of the maxilliped and the first oostegite, the presence on all
the segments of well-developed pleural plates, the‘presence of tubercles
on the abdominal appendages and the great resemblance between the:
males show this relationship closely, but the genus is also related, though
less nearly, with Parapsnaeon. The principal point of difference between
Epipenaeon on one side and Orbione and Parapendeon on the other is
that there are only five abdominal segments in the former while all
the six are present in the latter two genera. The uropoda moreover,
are biramous in Nobili’s genus while uniramous in Orbione? In
Purapengeon the uropoda according to Miss Richardson’s latest state-
ment (1910b) are biramous. Biramous uropoda coupled with the
presence of pleural lamellae on the thoracic and the abdominal sowites
are also met with in Gigantione, but the differences® between these
two forms outweizh these isolated points of similarity.

Epipenacon also bears a great resemblance to Oibiomorphus
‘Richardson (1911a). "Both the genera are characterized in the female
sex by a considerable development of epimera on the thoracic segments,
the presence of only five abdominal somites and the biramous uropoda.
The males* are also similar. Apart from the fact that Orbiomorphus
consirictus, the type of Miss Richardson’s genus, is a parasite of one of
the Anomala [ Petrolisthes armatus (Gibbs)], while the members of the
genus Epipenucon live on species of Penaeus, the only cssential differences
between them are that in Orbiomorphus there are, in the female, only
four pairs of pleopods and that the fifth abdominal segment does not

carry any pleural lamellae. The resemblance between the two genera

1t See under the account of the genus Orbione, p. 445.

2T have already (p. 446) remarked on Miss Richardson’s (1910) erroncous atiribution
of biramous uropoda to the genus.

3 Kven the uropoda of Gigantione are fundamentally differcnt from those of
Bpipenaeon. In Bonnier's G, bouvieri, where the uropods arc in accordance with the
generic characters, *“ils sont formés d’un large pédomcule (basipodite) parfaitement
distinct qui porte deux petites branches cylindriques, effilées 3 leur extrémité libre
ot 4 peu prés égales ” (1900, p. 279); while in Nobili’s genus they are formed of two pairs
of thin lamellae very much like the pleopoda, without any basal peduncle or any slender
free extremity. -

4Tn a foot-note Miss Richardson (1911a, p. 83) says that the male of the genus Orbione
is not known and that she hopes to describe it shortly for the first time. 'She seems
o have overlooked the fact that Nobili had already.(1906a) published a detailed descrip-
tion and a fairly good figure of the male of 0. bonuiers. k
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is, however, very noteworthy since both are in common characterized
by the possession of an. unusually small number of abdominal segments.

. The genus has hitherto been known from two species E. ingens Nobili
and E. japonica Thielemann. The former is a parasite of Penacus ashialke

Kishinouye, and was collected in the Red Sea. . Japonica comes from
Japan and is a parasite of an undetermined species of Pengeus. The
Indian species, . elegans, is a
(Penaeus) of - the Gangetic Delta.” The thr

be distinguished from one another thus :—

I Body of adult female distinctly longer than broad ; shdo-
men about one-third of total length. S

A. Frontal Jamina of head laxge; dorsalsurface of abdo-
-men partly tuberculate ; pleural lamellae of abdo-

men well developed ; thoracic segments of male

not deeply notched laterally e B japowica Thiele-

mann.
L. Frontal lamina of head very small; dorsal surface of

abdomen not tuberculate; pleural lamellac of

abdomen poorly developed ; thoracic segments of

male deeply notched laterally . .+ K. ingens Nobili.
IL Body of adult female almost as long as broad ; sbdomen
a little less than half total length of body. [Frontal lami-
na of head small; dorsal surface of abdomen not tuber-
culate ; pleural lamellac of abdomen well developed ;
thoracié segments of male deeply notched laterally.] ... L. eleguns, sp. nov.

Epipenaeon elegans, sp. nov.
(Plate XII, figs. 6-11.)

The largest adult female in the collection is about 17 mum. long and
almost as broad. The body is somewhat circular in outline and is
slightly asymmetrical. The colour of the animal in spirit is uniformly

whitish or pale yellowish, the oostegites of the deformed side having
dark pigment spots.

The head seen from the dorsal surface is broader than long. The
anterior border is regularly rounded and is provided with a narrow
frontal lamina. It has the appearance of being transversely divided into
two unequal portions ; the anterior of which is the smaller of the two
and carries a pair of small crescent-shaped eyes. The posterior border
of the head is regularly rounded and is notched about its middle so that
the posterior portion of the head seems to be formed of two longitudinal
halves. In some specimens the notch is continued anteriorly into a
groove, running in the middle of the posterior portion of the head.
All the thoracic somites are quitc distinet, both dorsally as well-
as laterally. The first somite is almost as long as the second. All
the somites are arched anteriorly in the median line. There are well-
developed ovarian bosses on the first four segments ; the first is placed
anteriorly, the second antero-laterally, while the last two are lateral,
Liach boss is 4n elongated oval structure, and those of the non-deformod
side are better developed than those on the other. The bosses are placed
ou the anterior portion of their respective segments, and the posterior
portion of each segmental margin behind the boss presents a large swell-
ing like the ovarian boss itself, but running in a transverse direction.
All the somites have well-developed pleural lamellae but those of the

parasite of the common estuarine prawn
ee species'of the genus may

: . .. r
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- side show a greater development than those on the other.
%?11; iggjlnglzrient of the pl%ura. is clearly seen on the non-deformeg Sld(i
of the body. The first pleural lamellae extend forward on the orsa1
surface of the head and backward on the ventral surface of th(-? secqx;(
pleural plate. The second similarly overlap the first on the dorsal sic (;
and are overlapped by the third on'the ventral, and this arrangemont
continues #ill in the seventh segment the pleura overlap both .tl}ohp.rcce'd-
ing and the succeeding lamellae dorsally. The pleura diminish in size

the seventh somite: )
fror%}fél ealt)‘léif;rf:n is proportionately- long being a little less than half

‘the total length of the body. All the somites have their pleura well

: both sides of the body, more so tha}l those of E. ingens.
%ﬁl?lpolléfl%a?lllamella of the last somite is large and is formed of two por-
tions. The lines of demiarcation between the somites are distinct
throughout the dorsal surface. Only five somites are visible dorsally.
The abdominal somites like th(()ise ofl'the thorax, are strongly arched in

rd direction in the median line.

* fo\ﬁzvrizrdally the head presents the usual appendages. The antennules
are triarticulate. The basal segment is swollen while the terminal is
small. The antennae seem to be formed of fou_r segments, of which
the basal is considerably swollen and the terminal somexzhgmt ,’s’mall.
Both the pairs of antennae do not bear any hairs. The “lips” and
the rostrum are.as usual well developed. The mandibles are powerful
curved structures and the first pair of maxillae is _somewhat clongated.
The second pair is situated further backward and is extremely reduced.
The posterior lamina of the head is like that figured by Bonnier (1900,
plxii, fig.4) for Orbione penei, with the difference that the n1gdmn
rounded lobe is somewhat smaller and has a smalllnumber of. ﬁhf:oFm
processes near its outer extremities, and also thpsg in connection with
the two pairs of secondary lamellae. The maxilliped is formed of the
usual two portions, but the basal triangular segment is smaller than
is generally the case. The musecles at the base of the anterior segment
are powerfully developed. The palp' is a large finger-shaped process,
the margins of which are wrinkled at places to give it an annular
appearance. It does not bear any setw. The palps of the two maxili-
peds in the natural position almost meet in the mlc'ld.L}e line. _

The incubatory cavity is large, and as-in Nobili’s species is only
partly roofed over by the oostegites, there being left a small open space in
the middie. The first oostegite has the usual two segments, the anterior
of which is large and has its inner and anterior margins regulaxly rounded.
The posterior segment is produced at its infero-external angle in a short
blunt lobe rounded at its extremity. There appear to be no hairs along
the inner margins of this lobe. The internal crest is prominent and the
lower margin carries a large number of digitations and processes along
its egtire length. The fifth oostegite is much longer than broad and
its posterior margin is beset with a row of cilia. Some of the anterior
thoracic legs are partly covered over by the oostegites. The legs have
the usual structure, and each has on the upper surface of the ba:qal
segment a very large, almost oval, prominence, not covered over with

1 See also Bonnier’s figure (plh. xii, fig. &),
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hairs and scales. - This boss increases in size from the first to the seventh
appendage. The ischium is large ; the merus and carpus are as usual
reduced and do not carry hairs along their outer margins ;' the propodus

is large and with- the help of the small dactylus forms the claw. The. . |

ventral surface of some of the posterior thoracic segments is raised in
prominent ridges which are frilled.

.

TEXT-FIG. 5.—~Epipenacon. elegans, 8p. Nov.
@ Thoracic leg of female: x 14. b. Pleopod: x 12.

The pleural lamellae of the abdominal segments, like those of the
thoracic, are rounded plates and are not pointed. The five pairs of
biramous pleopods do not project appreciably beyond the margin of
the abdomen, so that they cannot generally be seen from the ?lorsnl
surface. The pleopeds of the first pair are placed far apart from one
another, almost on each side cf the abdomen, but the suceeediny pairs
gradually approach one another till those of the fifth pair meet in the
middle line. As a result of this the ventral surface of the first four
segments is visible, with the appendages in their natural position, and
is seen to be raised in prominent. ridges ‘which are frilled near their
. margins. In specimens not carrying males the pleopods are placed
closer to one another, and most of them meet in the middle line, so
that the ventral surface of the abdomen is not visible. - Each pledjood
has a large portion of its exposed surface closely covered with rounded
.and elongate tubercles.” The two rami of the pleopods arve-almost
equal in length and at the place of attachment the endopodite is
covered over by the exopodite. Even a part of the ventral surface of
the two rami is beset with tubercles. The uropods are biramous, very
much like the pléopods, and are generally completely covered over by
the fifth pair of pleopods. The two rami of each uropod are placed
one above the other, generally the upper being the smaller of the two™.
A part of the surface of the uropods is covered with tubercles. The
ventral surface of the pleural lamella of the last segment has also, in

1 According to Miss Richardson (1904a, p. 44) such tubercles re; t
i eordin s P ) es represent secondary
% In one or two specimens the upper ramus is somewhat larger than the lower,

1923.] B. Cropra : Indian Bopyrid Isopods. 457

‘part, a number of small tubercles. Ventrally all ‘the six  abdomiral

somités can be made out, though' they are so crowded together that
their distinet boundaries ¢annot be traced.: = e S
The male is 5 mm. long, and a little less than 2 mm. broad at the
level of the third thoracic somite, though' the -breadth somewhat:ix-
creases posteriorly. The body is uniformly: whitish in colour and there
are no marked pigment spots. i G
The head is proportionately small, being only a little lazger thati the
first thoracic somite. It is distinct from’ the thorax and the- “posterior
margin is drawn out into the first thoracic. segment. The - antérior
margin is regularly rounded. Eyes seem to be totally absent. Both'
the pairs of antennae are well developed and project beyond the anterior
margin of the head. The antennules are triarticulate, with -‘the two
basal segments large, and the third comparatively small.. The latter
has a large tuft of cilia at its apex, and the second segment also ‘hasia.
number of cilia at its antero-internal cotner. ' The antennae ‘ate; also
formed of three segments, all of which:ate:fairly large. The. terminal
segment at its apex and the second at its antero-inner angle carry cilig::

Texr-TI6. 6.—Epipenacon. clegans, sp. nov. Type-specimen, male.
_a. Dorsal view: x 12 b. Ventral view: x 12.

All the seven thoracic sorites are distinet, and their lateral margins,

. 'which are rounded, arc deeply incised. The margins of the first three

somites are directed forward, that of the:fourth outward, while those:
of the last three point backward. The legs are large and somewhst
increase in size from the first to the last.: Each has a large propodus
and a prominent dactylus. o g

The abdomen is small, being less than a fourth of the length of the
body, and is much broader than long. It is subtriangular in shape
with the apex somewhat rounded. All the somites are completely
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“fused, and there is only a slight constriction of the lateral margins behind
the anterior extremity. No frace of pleopoda or uropods is visible.
Locolity —The species occurs in the .Gangetic Delta as a parasite
of the common ‘estuarine prawn Penaeus carinatus Dana.! ‘In certain
-seasons of the year it is obtainable abundantly in the Calcutta market,
from which place a large number of specimens, including the type
(C 543/1), were procured in July 1922. A single female specimen was
collected by Mr. T. Southwell, and the. label acconmipanying it reads
“ Parasite from common Bengal estuarine prawn.” Only theggarapace
of the host is preserved, and from an examination Dr. Kemp thinks
that the host. probably belonged to Penacus:semisulcatus de Haan!.
Both these species of prawns are commonly availablé in the Calcutta
markets. L ‘ ' , v
The females of most of the specimens obtained in the Calcutta market
do not carry embryos or eggs in their incubatory cavities, and only
- a few of them ‘are accompanied by their males. - One large Penacus
was found carrying two parasites, one on each,side of the carapace.
The figures of the female (pl. XII) have been prepared from the
specimen collected by Mr. Southwell, as until recently this was the only
specimen in the collection, efforts to obtain further examples from the
- Caleutta markets having proved unsuccessful.
E. clegans may be easily distinguished {rom the other two species
by the different proportions of the body, and the larger abdomen. The
~ frontal lamina of the head is much shorter than that of E. japonica
and the pleural lamellae of the abdominal somites are much larger than
~those of E. ingens. The head is posteriorly rounded as'in E. japonica
and secms to be formed of two halves. *Unlike E. ingens the posterior
pairs of pleopoda of the two sides meet in theé middle line and the uropoda
are generally covered over by them. The abdomen of the male in the
Indian species is subtriangular, while in the other two it is more or less
rounded.

Genus Parapleurocrypta, nov.

The genus may be defined as follows :—

Branchial parasites. :

Female. Body more or less rounded, slightly asymmetrical.

Head distinet from the thorax and not provided with "a frontal
lamina. A pair of well-developed eyes present.

Thoracic segments distinct on the dorsal surface. Ovarian bosses
wot clearly seen. Pleural lamellae not greatly developed. Incubatory
cavity only partly roofed over by the oostegites. ‘

Pleural lamellae of the abdominal somites well developed, somewhat
lamellar and separate. All the segments distinet on the dorsal surface.
Five pairs of uniramots pleopods present, each a long pointed structure

* There is some confusion about the synonymy of these two allicd prawns. Dr.
Kemp has given me the following information about ther :—
Penacus carinatus Dana (de Man)
= P. semisulcatus Alcock, nec de Haan..
Penacus semisulcatus de Haan, nec Alccck
= P. monodon Alcack. :
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extending along the side of the body. Uropods uniramous, more or .
less like the pleopods. : :

Male. Head distinet from the thorax and provided with a pair
of eyes. .

Thoracic segments well defined, each carrying a pair of legs.

All the abdominal somites completely fused, without a trace of
pleopods or uropods.

« Type-species :— Parapleurocrypte alphes, sp. nov.

The present genus combines the characters of a number of distinet
genera. The absence of thoracic pleural lamellae, the presence—though
in a rudimentary condition—of these structures on the abdomen of
the female and the almost complete fusion of the abdominal segments
of the male show an unmistakable relationship with Plewrocrypta :
Hesse. The structure of the ‘pleopods of the female in the two genera -
is, however, widely different. : The combination of uniramous pleopods
and simple uropods in the female is also met with in Gyge Cornalia
and Panceri, but the total absence of pleural lamellae of the abdominal
somites, and the presence of distinet abdominal segments in the male °
carrying pleopods in this “genus preclude the possibility of a close
affinity between these two genera. Rudimentary pleural lamellae on
the abdominal segments, like those of Parapleurocrypta, occur in
Palaegyge Giard and Bonnier also, but the differences between these
two genera are too numerous to suggest anything but remote relation-
ship.

P’l‘he genus Parapleurocrypta, as we have seen above, presents a
combination of characters not hitherto known in any genus of Bopyridae
and T have no hesitation in describing it as new. Regarding the affinities
of the genus, I am of opinion that it bears the same relationship to
Pleurocrypta as Bopyrus and Gyge do to Probopyrus and Palyegyge,
respectively. In other words I consider Pleurocrypte to be the more
primitive form from which Parapleurocrypia arose by a reduction of
the pleopods and the pleural lamellae of the abdominal segments. A
partial reduction of the abdominal appendages, both the pleural
lamellae and the pleopods, is to be found in some species of Pleurocrypta,
for, according to Bonnier (1900, p. 310), “les variations de taille que
presentent les lames pleurales et les appendices du pléon, caractéres
employés le plus souvent pour les differencier, augmentent la difficulté
d’établir des diagnoses precises.”” As examples of such reduction
P. intermedic Giard and Bonunier, and P. porcellamae Hesse, may be
mentioned. The pleopods in the latter are normal in the first pair,
but “elles decroissant rapidement jusqu’ au cinquiéme somite ol
1’endopodite est trés réduit et 1’exopodite allongé.””” This reduction
of the pleopods and the pleural lamella has proceeded still further in
Paraplewrocrypta and has resulted in the uniramous pleopods and
altogether rudimentary pleural lamellae which are characteristic of the

enus.

g Only one species, parasitic on an Alpheid collected in the Bay of
Bengal, is known.

*Bonuier (1900}, n. 318,
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Parapleurocrypta alphei, sp. nov..

(Plate XIII, figs. 8-12.)

The adult female is small in size and its length is considerably less
than its greatest breadth. The greatest length is 2-2 mm. and the
bl:‘eadth at the level-of the third thoratic. segment is'2-55 mm. and
slightly more a little posteriorly. In outline the aniral is more or less
rounded, with the posterior margins somewhat curved inwardsi# The
body is not appreciably asymmetrical and, looking ‘at the’ specimen
it is difficult to say whether it is a “right ” or a “left ”bopyrid.”’
The colour.is uwniformly whitish or pale yellowish with-a few irregular
colour-spots placed onthe dorsal surface-along the right ‘margin of
some of the posterior segments. )

The head is not prolonged anteriorly into a frontal lamina, but in
the natural position of the parts a portion of the first pair of ocostegites
projects in front of the head, so as to give an appearance of a narrow
anterior lamina.. The anterior margin of the head has & deep notch in
the middle with the margins on both sides of the notch anteriorly
convex. The posterior margin is regularly rounded. A pair of well-
developed eyes is present near the anterior margin.

The thoracic somites have their lines of demarcation well defined
on the dorsal surface. The first somite is rather short and its length
in the mid-dorsal portion is about 2/3 that of the second. The ovarian
bosses, especially those of the first and fourth segments, are not clearly
seen ; those of the second and third are placed on the anterior portion
of the margins of their segments, separated from the rest by a notch.
The epimera in the first four somites are hardly distinguishable ; those
in the last three somites are proportionately well developed and occupy
the entire margin, extending beyond the body for a considerable distance
in the form of somewhat broad rounded plates. They are better
developed on the non-deformed side of the body than on the other. -

The abdomen is proportionately small and is somewhat curved in
a ventral direction. Its length is not even half its greatest breadth.
The first somite is.much larger than the rest, and looks, in fact, like
a thoracic somite. . All the somites are distinct and their lines of demarca-
tion are visible throughout the dorsal surface. The pleural lamellae
are fairly well developed and are in the form of distinct lamellar processes.
They are somewhat short and the pleopoda extend considerably beyond
them, with the result that the former appear to be much longer than
they really are. The terminal segment is somewhat rounded and
with its diverging pleural lamellae gives the appearance of being
cleft posteriorly. :

The head on the ventral surface is completely covered over by the
first pair of oostegites. The antennules and the antennae, especially
the latter, are reduced. Both are three-segmented, with the basal
segment somewhat swollen, and the terminal erowned with a number
of cilia. Both these appendages are placed close behind the anterior
margin of the head and project slightly beyond it. All the other
appendages, except the mandibles are greatly reduced and are hardly
vi_s_i’ble. The inferior lamina seems to have the usual mediam lobe
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broad and rounded, and the two pairs of triangular secondary lamellae,
of which the outer is the larger. The" maxillipeds have the usual
structure ; the basal triangular portion is quite large and the terminal
squarish portion has a small rounded palp provided with about eight
long setae, all arranged along the inner margin. The outer margin
of the palp carries a row of fine hairs, and some of the long setae of
the palp bear small secondary hairs. The anterior segment. of . the
maxilliped bears on its anterior margin, along both sides of the palp,
a row of fine hairs and these extend for a considerable distance along the
outer margin also. o ) R

The thorax is much broader than long. The oostegites are small
and do not completely roof over the incubatory cavity, but leave a
considerable portion of it open. The first pair of oostegites are small,
being only one and a half times as large as the maxillipeds which they
completely cover. The anterior portion of the first oostegite is more
or less rounded and the posterior is drawn out into a large lobe sharply
rounded in its extremity. - The inner margin of this lobe is sparsely

provided with hairs. The internal crest

s is poorly developed and is not broken

’ into-processes and digitations. The next

_thrée oostegites are somewhat rounded

in shape and are almost as long as broad.

The fifth oostegite is not much longer

than broad, and its lower margin is beset

with a row of stiff setae. The thoracic

legs have the wusual structure, but the

prominent boss on the basal joint is ab-

sent. . The external margin of the merus

is covered with hairs and the carpus is

TexT-F16. T—Parapleurocrypte  provided with three or four long hairs on

alphet, gen. et 8p. nov. its outer margin near the propodal end.

Thoracic leg of female:x180.  mhe propodus is large and has a well-
developed process opposed to the dactylus.

The abdomen on the ventral surface is encroached upon to a
considerable extent by the swollen marsupium and only a small portion
of it is visible. On the ventral surface it is raised into a number of
ridges, which are broken up into small lobes on their free margin. There
are five pairs of uniramous pleopods, each having an elongate triangular
form and pointed at the distal extremity. The pleopods are placed close
to the sides of the abdomen and project considerably beyond it. Most
of the ventral surface of the abdomen is left uncovered. The first pair
of pleopodsis much larger than the rest. The uropods are also uniramous
and, though smaller in size, resemble the pleopods. The surface of the
uropods and the pleopods is not covered with tubercles.

The male is short and stumpy, its breadth being more than half
its greatest length. The body is 1'2 mm. long and 0-67 mm. broad at
the level of the fourth thoracic segment where the breadth is the greatest.
The colour of the body is almost white with some irregular colour-spots
arranged near the lateral margins in the form of a band running from end
to end. )

B2
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T.he hea_d has a pair of small eyes and on the ventral surface is
provided with the usual appendages. Both the pairs of ‘antennae are
triarticulate, and the posterior pair, which is the longer of the two
E‘f]ects b(f.yﬁnd the malrlgins of the head so as to be visible dorsallyf

e mandibles -are well developed and t ini
P i) P : he remaining appendages

The thorax is deeply notched along the margins and the lines of
demarcation between the segments are fairly distincs. The legs are

. well developed and do not appear to be -of uniform size. They are
provided with strong claws and have the usual structire.
. The abdomen is about one quarter the total length of the body, and
its breadth exceeds its length. It is regularly rounded; and is wiéhout
the slightest indication of the segments of which it is composed.  There
is no trace of pleopods or uropods. From the anterior margin of the
sbdomen, on the ventral surface, there hang two rectangular structures
spparently thin and lamellar. Their position and form will be besé
understood by examining the figure (pl. XIII, fig. 12). I am unable to
make any suggestion regarding the nature and function. of these struc-
tures, for nothing similar, so far as I am aware, has hitherto been
described in the male of any Bopyrid. '

Locality.—The single specimen (C 491/1) I have examined was
collected by Dr. Kemp in Ross Channel, Port Blair, Andiman Is. in
February 1921.  The specimen is a *“ left Bopyrid ”” and the female had
its incubatory pouch full of developing embryos. It is the paxrasite -of

an Alpheid closely resembling, but apparently distinet from Synalpheus
hululensis Coutidre. :

Genus Stegoalpheon, nov.

The genus may be defined thus :—

Branchial parasites.

Female. Form of body somewhat asymmetrical.

Head distinct from the thorax, not provided with an anterior lamina,

Thoracic segments quite distinet ; all except the first more or less
_equal in length. Sixth segment not shorter than the rest. Ovarian
bosses not distinet: Incubatory cavity open. a

Abdominal segments distinct both dorsally and laterally. Pleural
lamellae not developed. Five pairs of triramous pleopods present ;
two rami ventrally placed and extending on the sides of the abdomen
the third dorsally situated in the form of a vertical ridge. Uropods’
uniramous consisting of two elongated lamellae, like the ventral rami
of the pleopods, and without a median conical process between them.

Male. Head distinet from the thorax, provided with a pair of
large eyes. Antennules longer than the antennae.

Thoracic segments well defined.

Abdomen with all the segments completely fused. Pleopods and
uropods totally absent.

Type-species :~—Stegoalpheon kempi, sp. nov. :
In the possession of triramous pleopods in the female, the present
genus, as the name indicates, belongs to the group formed by Stego-
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phryous Thompson (1901), and Stegias Richardson (1904); bust that
1t differs fundamentally from either of these will be obvious on compar-
ing the generic definitions of the three genmera.! In having all the
pleopods triramous it comes nearer to Siegophryrus than to Miss
Richardson’s genus, in which only the first three pairs have this struc-
ture. Apart from the fact that Stegoalpheon is a parasite of a Macrurous
Decapod, while Stegophryxus (as also’Stegias) lives on Anomala, the
difference between the length of the sixth:thoracic segment, the shape
of the pleopods and the disposition. of their rami, the shape of the last
abdominal segment and its appendage; and the shape of the abdomen
of the male—to name only a few of the important characters—afford
unmistakable distinctions. With Siegias it agrees in the length of the
sixth thoracic segment, and the shape of the last abdominal somite and
its appendage, but differs from it in having all the pleopods triramous
and arranged in an altogether different manner, and in having the in-
cubatory cavity open without any particular oostegite being greatly
developed. The male in Miss Richardson’s genus is not known.

It will be seen that the genus Stegoalpheon differs essentially from
both the genera in which triramous pleopods are known to occur, and
it would, 1n consequence, appear that the triramous condition in Stegoul-
pheon is in no way derived from that in the other genera. It is.likely
that it has arisen independently in the present genus and in a different
way. The resemblance between Stegophryaus and Stegias is fairly close,

.both in the pleopods and the general characters of the body, and it

seems not improbable that the triramous condition indicates close
affinity. It thus appears that the triramous condition has arisen twice
in the family Bopyridae, once in the ancestor of Stegophryaus and
Stegias and once in Stegoalpheon.

I am unable to make any definite suggestions regarding the origin
of the triramous pleopod. In the present genus it appears that the
place of attachment of the rami of a normal biramous pleopod has become
greatly enlarged so as to form a thin plate. If the original pleopods
were arranged near the margins of the abdomen, as they are in several
genera of Bopyridae, and if the enlarged “ basal plate ” were now to
become twisted in such a way as to lie vertically instead of horizontally
-— as It must originally have done — a triramous structure will be formed
with one ramus vertical and the other two horizontal, all arising from
a single joint. The common place of origin might subsequently become
reduced, and ultimately produce the appearance found in the genus
Stegoalpheon. In this genus the structure is triramous with one ramus
vertical, the other two horizontal, extending well beyond the margins
of the body, and all the three appearing to arise from a common point.
1 am, in other words, of opinion that in the genus Stegoalpheor the
third vertical ramus of the triramous pleopod represents the enlarged
(and twisted)protopodite which in the normal pleopods is greatly reduced,
the other two flat rami being the usual exopodite and the endopodite.
It is difficult to say how the triramous condition in the other two genera

1 For definitions of Stegophryzus and Stegias see also Miss Richardson’s monograph
(1905, pp. 531 and 535). :



464 Rezords of the Indion Museum -4 [ Vo, XXV,

Tt

c.an; have come about, but it is possible that it was produced in some
similar way. ; R o R

+The genus is known from a single species, pé,rasitié on an’ 4lpheus,
found in the:Bay of Bengal. T :

: Stegoalpheon may be distinguished from Stegophryzus and Stegias
as follows :— ~ ~

L All pleopoda triramous. s
o A. Sixth thoracic segment gredtly developed. . Uropoda
with & small conical process between them. Incuba-
tory cavity completely covered- e
B. Sixth thoracic segment only as long as others. Uro-
poda- without & median process between them. In-
oubatory cavity partly covered. [ Fifth oostegite not
o enormously developed. ] e e .
IL Only first three pairs of pleopoda triramous,
[ 8ixth thoracio segment not much longer ‘than any of
: the others. - Uropoda without a process bétween them.
+z  Incubatory cavity completely covered, with fifth pair
' of oostegites enormously developed] .o Stegias,

Stegophryzus.

Stegoalpheon,

Stegoalpheon kempi, 5p. nov.
{Platé XIII, figs. 1-7.)

The adult female is about 5'3 mm. in length and 4-8 mm. in breadth
at the level of the third thoracic segment. The body is somewhat asym-
mettical, one side :being markedly deformed. The dark ‘pigmentation,
usually characteristic of most species is entirely absent. The major
partof the body is light or deep yellowish, and. the borders of the thorax,
the head, the oostegites and the abdomen with its appendages’ are all
white. S

The head in dorsal view is rounded and is considerably broader than
long.. The anterior margin is not produced into a frontal lamina and
Is straight ; the posterior is rounded and does not form an angle. A pair
of small eyes is present close behind the anterior margin. The head

ds quite- distinct from the thorax. g ‘

The first thoracic somite is much shorter than the second, while all
the rest except the seventh are subequal. "The last somite is also
somewhat shorter than the rest. The lines separating the somites are quite
distinet throughout the dorsal surface and are not particularly curved
forward near the sides of the body. The first two somites are somewhat
directed forwards at the sides, while all the rest, especially the last three,
are markedly directed backward. The first four somites have their
marging much longer than those of the last three and consequently the
first five thoraciclegs are widely separated from one another, while the
last three are somewhat crowded together, . The ovarian bosses are
indistinctly seen as small oval strctures placed on the anterior portion
of each segment. The epimera of these four somites are narrow plates
lying lateral to the bosses, while those of the last three segments occupy
the entire margin.

The abdomen is short and is somewhas longer than broad. The lines
of demarcation between the somites are very well defined. On the dorsal
surface ‘of the abdomen there are five parallel ridges on each side, the
ridges - representing the dorsal rami of the pleopods to be described in
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detail presently. The sixth ségment is triangular with the posterior
margin almost truncate. Pleural lamellae are totally absent. .
The antennules and the antentiaé are short, thick structures covered
with a number of hairs near their distal extremities. The former appear
to be biarticulate, while the latter are composed of three segments, of
which the terminal is very small. " The mandibles are normal, but both
pairs of maxillae are extremely reduced.” The maxillipeds are longiar
than they are broad, and consist of the usual two portions. The palp
seems to be absent altogether, but is represented by a number of hairs—
seven or eight long and a few small—along the margins. The muscles at
the base of the anterior portion aré - strongly developed. The posterior
lamina of the head consists of a median lobe broadly rounded and two
pairs of triangular secondary lamellae on the sides, of which the inner is
the large:r. o
The oostegites are small and consequently the large broad cavity is
left widely open. The first pair which covers 'the ventral 'surface of the
head, has the usual form. The posterior portion of each is drawn out at
its infero-external angle in a fairly large lobe rounded distally. The
internal crest is well developed and is not broken into processes or digita-
tions, but is entire throughout its length. The inner margin of the
posterior lobe is covered with small hairs. - The fifth oostegite encloses
the incubatory pouch on the posterior side and its posterior and lajoeral
margins are ciliated. The legs have the usual structure and a promirent
boss covered with small scaly structures is present on the basal joint.
The boss decreases in size from the first to the seventh leg, till in the
last it is hardly noticeable at all. A number of hairs, ete. are, however,

TExT-r16. 8.— Stegoalpheon kempi, sp. nov.

i i f female: x 100.  b. Seventh thoracic leg of female: x 100.
. Fixst thoraclo lef ?l‘erﬁza? portion of first leg of male : X 65.

present on the margin indicating its p'(-)sition.‘ The outer margins of
the merus and carpus are also in part covered with hairs and scales. -
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- The ventral surface of the abdomen is raised into a number of conspi-
cuous ridges running from side to side, and separated by deep grooves.
The ridges are frilled on their free surface... There are five pairs of pleo-
pods, the rami of which extend laterally well beyond the margins of the
abdomen 'and leave its ventral surface entirely exposed. ' Bach pleopod
consists of three rami of which two resemble the usual oval lamellar rarai
" of ‘the normal pleopod, while the third :is a thick plate-like structure,
lying on the dorsal surface of the abdomen, in a‘direction almost vertical
to ‘the general plane of the body. The'ventral:edge of this vertical
ramus is in part fused with the body, but-the dorsal is Guite free. ~The
successive dorsal rami are arranged one behind the other like a series
“of vertical parallel plates on both sides of the abdommen. ‘The three rami
seem to arise from a short stalk ‘which is formed by their union. The
gixth segraent is provided with a pair of uniramous uropods, the two
rami being elongated oval lamellae, liké the ventral rami of the
pleopods, without a median piece between ' them. k
. 'The male is short and thick, being about 1'6 mm. long and less than
Y mm. broad. It lies across the abdomen of the female from side to side
and is not covered over by the pleopods.

The head is large and has a pair of prominent eyes in its posterior half.
The antennules are small and appear to be triarticulate; the antennae
are long and project beyond the head so as to be visible from the dorsal
surface. They are composed of five segments of which the basal is
very long. Almost all the segments bear hairs on their antero-internal
margins, and the terminal segment carries similar hairs at its tip. The
maxillae are greatly reduced and the remaining appendages are normal.
The maxillipeds are altogether wanting. ‘ '

The thorax is composed of the usual seven somites which are well
defined dorsally. The seven pairs of legs are well developed ; the first
has a strong claw and covers a portion of the head ventrally. The claws

of the following legs are not as strongly developed as those of the first. .

The propodus in all the legs is well developed and is proportionately
larger than that of the thoracic legs in the female (fig. 8¢).

.The abdomen is greatly reduced, being about a fifth of the total length
of the body and considerably broader than long. Both the’anterior and
the posterior margins are rounded, the anterior more broadly than the
posterior. Close behind the anterior margin is & prominent dark spot.
The abdomen is undivided, without indication of the segments of which
it is formed. The pleopods and uropods are totally absent.

- Locality —The types (C 507/1) were obtained from the branchial cavity

of a species of Alpheus closely resembling: 4. crassimgnus Heller.’

They were collected by Dr. Kemp and myself in February 1921 from under
stones on the shore of a mangrove swamp, left exposed at low tide in
backwaters at Vizagapatam in the Madras Presidency (Bay of Bengal).

Out of a large number of Alpheids collected in: this' locality only two.

specimens were found infected with this species. Both are ‘“left
Bopyrids ” and the females are 45 and 55 mm. long. Males of
both the specimens are present. It may be pointed out that from
almost the same locality a totally different Bopyrid was also found;
it is described in this paper as a new species under the name Bopyrelia

19233 | B. Cmopra ¢ Indian Bopyrid Isopods. 467

i it y i B Another
;. and is. a parasite of Alpheus crassimanus Heller.
goggiar;tz;x tlfl S. skemp%, the femnale of whichis 6'1 mm. long, was brougl%if
b%ck by Dr. Kemp from Andamans. This also is & left Bopyrid and 1s
a branchial parasite of Alpheus prox. crassumaniis. Tt was collected by
. R. B. Lowis at Port Blair. R ] _
e I have great pleasure in associating this species with the name of
Dr. 8. W. Kemp, not only for the reason that most of the collection dealt
with ioy me has been made by him,’ but' also as a token of gratitude for
the great help and valuable suggestions that I have been rece1ving from
him. S )
Genus Bopyrelia: Bonnier. .
. . . o 7
1900. Bopyrella, Bonnier, Trav. Stat: Zool. Wimereuz VIIL, p. 347
. U. §. Nat: Mus. LI, p. 571. . .
. %%ﬁllz,’ I\El'liig;tg?zcand Brandis! Siboge Eaped. ftep. XX X110, p. 5.
The genus, as L understand it, may be defined thus :—
ial parasites. s
]ﬁ?”z:nl}zcl};.m ]}é’ody more or less regularly rounded or somewhat asym-
ical.
meﬁﬁzzd without an anterior lamina and fused almost completely on the
1 surface with the first thoracic segment. .
dorsTailosriciz segments distinet throughout- their length. Ovarian bosses
totally absent, and epimera slightly developed. Five pairs of oostegites
%, covering only part of the incubatory cavity. ‘
preszﬁdo::;en wit%h ch I?Ieural lamellae rudimentary or absent. Segments
fused. indications of the segmental lines somefimes present along the
marggns sometimes completely absent. Five pairs of biramous _pleopods
present.’ Uropods absent. Some of the pleopods sometimes rudimentary
bset. '
* eX{le;llZ S%fead fused completely with first thoracic segment ; head-
appendages usually reduced. Eyes rudimentary or absent.

Thoracic segments distinct both dorsally and laterally.

All the abdorinal segments fused dorsally, but distinct laterally.
Rudiments of pleopods present on some of the anterior segments or totally
absent. Uropods wanting. ‘ )

Type-species :— Bopyrella thomsons Bonnier. _ . .

Bonuier in 1900 erected this genus for the reception of a single Bopyrid

arasitic on Alpheus strenuus Dana, collected on the coral reefs of Tonga,
}z)&mis 1., Oceania. Besides the type-species, Bopyrella t}‘zomsom, Bonnier
includeé provisionally in this genus three other species “ & cause des hotes
Welles infestent et gui appartiennent tous 3 celle méme famille des
c}&l heidae ” (1900, p. 351). Uil something more of these three species
»—-% palacmonis (Risso), B. alphes (Giard ax.xd Bonnier) gmd B. nitescens
(G‘ria.rd and Bounier)—is known the propriefy of placing them in the
Bopyrella is open to grave doubts. - )

gen%sop;rzfl/lxz as Bgnnier gzints out, closely resembles Probopyrus G1a:rd
and Bonnier, from which it differs mainly by “la so%du.re plus ?omplete
des somites ,du pléon, surtout chez la femelle et Lexistence a la fface
centrale de rudiments des lames pleurales.”  To these points might

-1 See addendum, pp- 540, 541.
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beadded the fusi i ith '
! e {uf%xon of the head in both the sexes wlth:‘the first thoracic
-The genus Synsynella Hay (1917) is characteriz the ; »
s Syn ed by the
complete fuszo_n, in both sexes, of the head with the }:ﬁrst gllg;:,c?: ::Si
ment ; the fusion, at least dorsally, of the abdominal "segments in tlglge
female, and the presence on them of biramous rudimentary pleopods ;

and in the male by only partial fusion of the abdominal segments which

hive no appendages.. The principal feature of this genus; i
out, is the fusion of the head with the thorax. Th%s rfllli:i,ozs'if aayl'sgmgze
sent in Bopyrella as can be seen from Bonnier’s figure of B thomsgm'-
In his description of  this species Bonnier says that “il est & moitié
soudé avec le premier somite du péreion ”” but - his  figure gives a faie
1dea'_as to how far this fusion goes. I have examined -Bonnier’s t g
specimen and have found that the fusion is at least as well markedygs
it is in Hay’s species, as it also is in a specimen of B.thomsoni in the
Indian. Museum collection. In the male of Bonnier’s form “la téte
:;1& g)a;'hla fa:ce d’orsa.le, esdfi soudée par sa partie postéri"eure au premie;
e thoracique’—a condition identi i i
o Sgsnsynella gqun& n identical with what Hay has described
s regards the fusion of the abdominal segments § ition i

practically the same in both the genera, but thge fusion ]]1135 ?cﬁimz;?wl}f
further in B. thomsons than in Synsynella. In 8. deformans the segments
Iartee“ c;)lrnpleftel}i3 fused . oz; the lciorsal surface, but are quite distinct
aterally ; in Bonnier’s form, however, t :
fused both dorsally” and laterally. he segorents are compltely

The abdominal appendages in the female of B. thomsoni “sont au
nombre de cing pairs dont le premiéres sont le plus considérables, les
autres :Sta,nt trés reduites ”; in S. deformans there are also five pairs, but
in Hay’s specimens only the first one or two pairs are well developed and
biramous, while the rest are rudimentary and consist of a single ramus
each: I have, however, in my collection a number  of :specimens (a
detailed description of which under the name of B. deformans, subspecies
indica is given below) which have all five pairs distinctly - biramoas
though some of the posterior ones are in a reduced condition. |
_The structure of the abdomen of the male in the two genera is in prin-
ciple the same. In B. thomsoni the segments are fused dorsally though
all the six of them are distinct laterally ; in 8. deformans the segments
are to some extent fused dorsally and about five of them are free
laterally.

The only material difference that exists between the two genera is, in
my opinion, the presence of “ traces des lames pleurales ”’ on the abdo-
men of Bopyrelle and their complete absence in Synsynells. - This,

however, is not of itself sufficient to justify generic separation, for in

cerfain other genera, notably Palaegyge Giard and Bonnier, rudimentary
pleural ‘lamellae are present in certain species while totally absent in
others, . ‘ ‘

From these considerations I am led to believe that the genus lla
H_ay, is synonymous with Bopyrelle Bonnier*. - g grene

1 See also addendum, pp. 540, 541.
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To this genus I have assigned ‘with some doubts another species,
B. hodgarti, described for the first time in this paper. It resembles
B. thomsoni and B. deformans in the fusion of the head in both sexes
with the first thoracic segment, in the dorsal fusion of the abdominal
segments in the female, the presence. of biramous pleopods in the female
and their total absence in the male, but differs in that all the abdominal
segments of the male are completely fused forming a single piece. The
abdominal segments in the female are provided with rudimentary pleural
lamellae.

The genus as so far recorded seems to have a wide and discontinuous
range of distribution. Bonnier's specimen of B. thomsont was obtained
at Amis I., Oceania, in the 8. Pacific, while my specimen of the same
species comes from the Andamans'in the Bay of Bengal. B. deformans
has been recorded from the Atlantic:Coast of N. America, while the
subspecies indica has been obtained from around the Indian coasts,

both in the Arabian Sea and the Bay of Bengal. B. hodgarti again seems
to be a coastal form having beenrcollected at Waltair on the Eastern
Coast of India. All these species are parasites of the genera Alpheus
and Synalpheus. S

The species of this genus may be identified thus:—

1. Abdominal segments in female fused completely, both on
dorsal surface and lateral margins. [ Rudimentary pleural
lamellae present on abdominal segments .of female s abdo-
minal segments of male distinct laterally.] .. B. thomsoni Bon-

: nier.

IL Abdominal segments in fermale fused only dorsally, distinet

along lateral margins. P
A, Rudimentary pleural lamellas  present on abdominal
segments of female; all abdorninal segments of male
completely fused forming & single piece ... B.hodgarti, sp. nov.

B. Pleural lamellae totally absent on’ abdominal seg-

ments of female; abdominal segments of male free

laterally. ) o
1. Only first two pairs of pleopoda biramous ... B.deformans (Hay).

2. All pairs of pleopoda biramous ... B. deformans, sub.
. sp. “ndica, nov.

Bopyrella thomsoni Bonnier.

1000, Bopyrella thomsoni, Bonnier; Trav. Stat, Zool. Wimereuz VIIL, p. 348,
pl. xxxiil : ‘
Through the kindness of Prof. M. Caullery of Paris I have been able

to examine Bonnier’s type-specimen and am convinced that my specimen
belongs to the same species. The few'differences that do exist do not

seem to be of any real importance. :

The present specimen is aboub four times as large as Bonnier’sfor
i is 105 mm. and 65 mm. in its length and breadth respectively.
Bonnier has not described or figured any-eyes in the female, but in my
specimen they are present in the form of two small dark spots, one near
each . antero-lateral corner of the head.. The head appendages are all
normal ; the maxilliped has the usual shape and its palp is terminated by
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abouﬂ twelve subequal setae, all i
Slong the fmner manpin 2% except two of which are arranged
-« The oostegites are small and nly f
“The cover only ‘4 part of the in
gawty.-» In those of t’he first pair the anterior margins. are moz‘z1 ?iizmiy
nf;(f:ve t]}an_Bonmeg 2 figure shows. The internal crest which in Bgny
: specimen “ est découpée, prés de son orig] i i -
cules arrondis ”” shows a greater develo i thie oase and et AoCl:
cules arron [ ment in this case and h least
six well developed ﬁnge;-like ; i igi it
) processes near its origin, .- : ining
oostegites and the peraeopods conform to the t; e T aning

a prominent boss on the basipodite, the external surface of the meropodite

- covered with scal i i
overed. es, and a portion of the carpus» furnished with a number

The first two pairs of pleopods :
 firs : 1eopods show a somewhat greater d
and meet in the middle line. The ridges on the vfgtral su:fg:}: %?liﬁz

abdomen are very indistinct. i
iy ery indistinct. The rudiments of.the pleural lamellae

The male also is large and is 2'8 mm. in
he J . 10 168 greatest length. ike
Fonmer 8 specimen the breadth of the thoracic segments doesgnot intg;lelgs{';
: rg)m the first to the_last, but is more or less the same throughout. The
abdomen shows no important differences from the type, but I have not

been able to find i i i
b dosoniiod. n my specimen the two pairs of pleopods that»Bonnier

Locality —The species has so far been recorded from Amij i
My specirhen has been found parasitic on a Species of illljyksei; gicﬂezmat.
from the one on which it was already known to occur, and was collecrzfnd
by Mr. R.. F. Lowis at Port Blair, Andaman Is. The host of the Inclie
specimen is closely allied to, but specifically distinct from 4. qudoy o
Coutiére. The latter species, it may, however, be pointed ou;*, is neazl’2 ;
related to Dana’s A..stremms, the host-species of B. thomsons in Oceanlr y
The occurrence of this Bopyrid so far west as the Bay of Bengal exte 13 '
the range. of the species enormously, but in course of timeg it 'Hn ,
doqbt be found in intermediate localities also. i e

Bopyrella deformans (Hay).
1917, Synsynella deformans, Hay, Proc. U. 8. Nat. Mus. LL, p. 270 pL ic,
sub. sp. indica, nov.

(Plate X1V, figs. 1-6.)

A number of specimens of Sg/nal]okeds collected in Indi
found infected with Bopyrids resembling those descri:l[nzgl %?r“gzersu:gre
the name of Synsynella deformans. Unfortunately the descriptg;n ane;
figures given by this author are so inadequate that it is diffcult
say whether the specimens really belong to his species. The eherol
resemblance between the two is well marked and ll 2 better desc%i tioa‘
of Hay’§ specimens is forthcoming, I consider it advisable to rg) anlil
My specimens as a subspecies of Bopyrella deformans. Besides s%m
differences between Hay’s form and mine, the habitat of the two i:
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widely different. - Since the forma typice is rather inadequately described
I givebelow a detailed description of my specimens. .

The largest adult female in my collection is 5°9 mm. long and 4'2 mm.
broad ; the breadth, as pointed out by Hay, is about two-thirds of the
length. The body is asymmetrical and one side is markedly shorter
than the other. The colour of the animal is pale yellow, with the entire
dorsal and ventral sides of the thorax somewhat darker. There are no
characteristic colour-markings on the body.

The head is completely fused with the first thoracic segment, but
a slight notch on each side indicates thé anterior margins of the thorax.
This notch is well developed in. Hay’s spécimens, and according to him
is continued into a shallow groove. In my specimens, however, the
notch is rather poorly developed and the groove is almost invisible. The
anterior margin of the head is regularly rounded, and a little behind
it is placed a pair of small eyes.

The second thoracic segment also is partially fused with the head in
its mid-dorsal portion, but is quite distinet on both the sides. The
second segment is a little shorter than the third, but all the rest are
more or less equal in length. The lateral margins of the first four seg-
ments, especially on the longer side of the body are divided into two un-
equal portions by a slight notch. The epimera are somewhat poorly
developed in the first four segments, but show a greater development in
the last three. The ovarian bosses seem to be entirely lacking.

The abdomen has all the segments fused, more or less completely
in the mid-dorsal region, but they are quite distinct along the lateral
margins. Two or three faint lines can sometimes be seen for some dis-
tance on the dorsal surface and these seem to indicate some of the anterior
segments, but no traces of such lines can be found in the posterior region.
The outer ends of the segments turn backwards, but are not * from
front to back increasingly acute.” The sixth segment is posteriorly
bifid, and its margins are like those of the other segments.

The appendages of the head and the mouth parts are extremely reduc-
ed, and 1t is difficult to make out exactly the number of segments
of which the antennules and the antennae are formed. The mandibles,
maxillae and the upper and lower lips are normal in shape though greatly
reduced in size. The posterior lamina has the usual broadly rounded
median lobe and two secondary lamellae. The latter are of almost the
same size and the outer seems to be the more pointed of the two. The
maxillipeds are provided with a well-formed palp, having a number of
setae arranged along bothits margins. There are in all about 13 setae, of
which 8 are arranged along the inner margin. The palp is lodged in a
distinct depression of the anterior margin, which is otherwise regularly
rounded.

The thorax is longer than broad and the incubatory cavity is only
partially covered by the small oostegites. Those of the first pair extend
backward in the cavity, and each has the usual shape. The anterior
margin of the anterior segment is almost straight, and the posterior has
a small lamella at its infero-external angle. This lamella is rounded at
its apex and a number of hajrs are arranged along its inner margins. The
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internal crest is well developed and except for three or: four small rounded
- v processes near its origin is entire. The

remaining - oostegites - are rectangu’ar,
with a considerable part of their outer
margins . attached. to ‘the - segmental
margins. . The fifth pair extends back-
ward so as to cover a part of the
abdomen as well. The ventral surface of
the last two or three segments is raised
in ridges the free surface of which appears
to be .frilled near the margins. The
thoracic legs have éach a well developed
double boss on the basal segment ; the
proximal of the two bossés is much the
larger and both are covered with scales.
The ischium is long; a portion of the
merus along the outer margins is cover-
Texr-m6 9.—Bopyrella deformans,  ed with scales; the carpus is reduced,
Thor:gi}:lip. :g;gz}:?;'-% a small projection along its margin near

e B the anterior extremity being covered

with a number of hairs ; the propodus is, as usual, large and the dacty-

lus is well developed.

The abdomen is proportionately short and its breadth by far exceeds
its length. There are five pairs of pleopods, diminishing in size
posteriorly. Unlike Hay’s form all the pleopods are distinetly biramous.
In the first two pairs both the rami are of about the same size, but in
the last three the endopodite is distinctly reduced. This is especially
observable in the fifth pair in which the inner ramus is only about half as
long as the outer. The pleopods do not meet in the middle line, nor do
they reach the posterior extremity of the body, thus leaving a large
amount of space in the posterior part of the abdomen (as in B.
thomsons). The uropods are completely absent. ’

The male is about 1'5 mm. long and a little less than a quarter as
broad. The head is semicircular in shape and is, more or less, completely
fused with the first thoracic segment, only a marginal notch between
the two marking its posterior limit. Eyes seem to be totally absent in
some of the specimens. Ventrally the head carries a pair of small
triarticulate antennules, and a still smaller pair of biarticulate
antennae. The ultimate segments of both these appendages are covered
with a number of hairs. The mandibles are long and curved and the
maxillae greatly reduced.

The thoracic segments are large and well developed, and their lateral
borders are distinct from one amother. The legs have the ordinary
shape.

The abdomen is quite large and its segments are to a certain extent
fused on the dorsal surface. Only five segments are visible along
the lateral margins; the first three have their lateral borders well
developed and widely separated from one another ; the fourth is small
and slightly bulging at the sides, while the last is a finger-like process

1923.] B. Cuorra : Indian Bopyrid Isopods. - 473

rounded at the posterior extremity.. There are no pleopods or
uro}l)}%(::tiity.—The two type-specimens (C 474/1) were collected at
Karachi, in the Arabian. Sea and Were‘presented to the Indian M.u§eu'm
by the Karachi Museum in May 1892... They ‘were founfl parasitic in
the branchial chambers of an Alpheid probably identical with Synalz)heu;
hululensis Coutiére. Another specimen parasitic on the same spg{c[n%s o
Synalpheus was collected by Dr. 8. W. ;Ker‘np in May 1918 at Ma Iielxs
in the Bay of Bengal at a depth-of 4-5 fms., { have also provilsmzl‘aI v
referred to this species two more specimens! collected E)y 13 e " Nn-
vestigator”” in April 1894 at station 175, N.E. of Ceylon, 8° 51" 30 R
81°11’52” E., at a depth of 28 fms.  These last are parasites of S.
) sis Coutiére. ) ) ]
mza{‘fﬁﬁndian specimens differ from -Hay’s chiefly in having ali th(e1
pleopods in the female biramous. Also the oostegites are not develope
to as great an extent and the lateral margins of the abdomen are not
from front to back increasingly acute.

Bopyrella hodgaﬁi, 8p. BOV.

(Plate XTIV, figs.. 7-12.)

The adult female is 5'5 mm. long and 3-5 mm. broa'd. The body is
almost white in colour, with pale or dark yellow streaks in certain places.
The head, abdomen and margins of the thorax are entirely white, but a
little within the lateral borders there is a pale-yellowish area running
the entire length of the thorax. There is a dark-yellowish area behind
the head, and a similar area on the last two or three thoracic somites.
Lastly in the middle line of the thorax there is a yellow streak running
from end to end which becomes much darker at the posterior end. The
oostegites are all colourless. The body is not markedly asymmetrical,
and in the single specimen that I have examined the right side is a
little shorter than the other, with the consequence that a major portion
of the head lies to the right of the middle line.

The head is more or less completely fused with the first thoracic
segment, but its posterior boundary is indicated by anotch a1:1d a shal]pw
groove running for some distance inwards from it. There is no fusion
with the second segment. The.head is much broader than it is long,
and its anterior margin is produced into a sm.atll frontal laml.na..
Behind the anterior margins, and placed on each side of the head is a
small dark eye. ; -

The thoracic segments are quite  distinct throughout their dorsal
surface. The first segment appears to be quite as long as the second,
and the last five segments are of almost equal length. The ovarian
bosses are quite absent, and the epimera are also poorly developed.
Like the preceding species the margins of the first four segment are
divided into two by a notch.

1 T have some doubts re arding the identification of these specimens for in one of
them small pleopods seem tég be present on the abdomen of the male. The shape of the
maxilliped and the first oostegite in both the specimens is dxﬂgrgnt from what has been
deneribed above. It is possible these specimens represent & distinet species.



- The abdomen is fairly large and is almost symmetrical. The segmerts
of which it is formed are fused in the middle of the dorsal surface, but:
they are quite distinct along the lateral margins. The pleura of the ab-

dominal segments are present in a rudimentary condition, and decrease
in size posteriorly. The sixth segment is sub-triangular.

- The head seen from the ventral surface appears to be squarish in
outline, with the anterior margins somewhat rounded. The antennules,
antennae and all the other mouth parts are greatly reduced. The maxil-
lipeds have the usual form and the palp, which is well developed and
conical, has about eight setae along its inner margins. The inner
margins of the upper portion of the maxilliped also has a nimber of
hairs all along its length. The posterior lamina of the head consists of
a single broad rounded portion in the middle, a pair of thin pointed

- inner and a pair of broad tongue-like outer secondary lamellae.

The oostegites are small, inconspicuous structures on the ventral
- surface of the thorax and the in-
cubatory cavity is large and widely
open. The oostegites of the first
pair are somewhat broader than they
are long, and the tongue-like elonga-
tion of the posterior segment at its
infero-external angle is short and
ends roundly. The inner margin of
the segment is deeply concave and
is furnished with a number of small
hairs alongitslength. The internal
crest is well developed and near its
origin is provided with a number of
large rounded processes. The fifth
pair, as usual, enclose the cavity on
Texr-rie. 10.—Bopyrella hodgarti, sp.  the posterior side. The peraeopods
seem t0 possess a double boss on the
basal segment.

All the pleopods are biramous, each ramus being a thin triangular
sheet broad at the base where it articulates with its fellow. The exopodite
and the endopodite are of almost the same length. The pleopods
do not extend beyond the sides of the abdomen, nor do they meet in
the middle line, but leave a considerable space where the male lies.
Uropods are totally absent.

The ale is 1-5 mm. long and 0'5 mm. broad at the level of the first
abdominal segment where it is the broadest. The head is fused with the
first thoracic segment, as is the case in the preceding two species.
The head appendages are extremely reduced, and I have not been able
to make out the number of segments of which they are composed.
Eyes seem to be totally wanting.

The thoracic segments are distinct, and their appendages normal.

The abdomen is broader than the head or thorax, and the segments
of which it is composed are completely fused. There are no traces of
the segmental lines on the dorsal surface, nor are there any clear indiea-
tions of the segments along the margins. The lateral undulations of

R nov.
Thoracic leg of female :x 132.
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the abdomen give some idea of the boundaries of the first two segments,-
but they are very indistinct. The pleopods and uropods are completely
absent. : o

Locality.—-The single specimen (C 478/1) that I have examined was
obtained from the left hranchial cavity of Alpheus crassimanus Heller,
collected under stones on a small”island left exposed at low tide
in the backwater at Vizagapatam, Madras Presidency (Bay of Bengal).
This Alpheid formed a part of a large collection made there by Dr. Kemp
and myself in January 1921. The specimen unfortunately got damaged
and so it has not been possible to give a very detailed description of it.

I have named this species after Mr. R. Hodgart, the energetic col-
lector of the Zoological Survey of India, to whose efforts, next to Dr.
Kemp’s a.considerable part of the collection dealt with in this paper is
due. ) ‘ ‘ :

I have given above briefly my reasons for regarding the generic
position of this species as doubtful. The principal characters of the
species may be summarized as follows :— » ~

Female—

1. Head fused dorsally with the first thoracic segment.

2. Ovarian bosses quite absent and epimera poorly developed.

3. Abdominal segments fused dorsally, but distinct laterally.

4. All pleopods distinctly biramous and well developed.

5. Pleural lamellae of the abdominal segments distinctly developed
though rudimentary.

Male—

6. Head fused with first thoracic segment.

7. All the abdominal segments completely fused, forming a single
mass, only slight indications of the first two or three segments
being visible laterally.

8. No pleopods or uropods present.

In all these characters, except the presence of pleural lamellae in the
female and the complete fusion of the abdominal segments in the male,
B. hodgarti, it will be seen, closely resembles B. deformans subsp. indica.
From B. thomsons it differs in having the abdominal segments in the
female distinct laterally and those of the male completely fused. The
only important point of difference is thus seen to be the condition of the
abdomen in the male, and even here, it will be observed, the difference
is only a matter of degree, for in B. thomsons, and B. deformans also, the
segments are more or less fused dorsally.

Genus Argeia Dana.

1852. Argeia, Dana, U. 8. Bxplor. Bxped., Crust., p. 803.

1857. Ar?]eia, Stimpson, Boston Journ. Nat. Hist, Soc. VI, p. 511.

1893. Argeia, Stebbing, Hist. Crust., p. 415.

1900. Argeia, Bonnier, Trav. Stat. Zool. Wimereuz VIII, p. 327.

1904. Argeia, Richardson, Proc. U. S. Nat. Mus. XXV, pp. 60 and 64.
1905. Argeia, Richardson, Bull. U. 8. Nat. Mus. LIV, p. 544.

The genus may be defined as follows :—

Branchial parasites. )
Female. Body somewhat asymwmetrical.
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Head " distinct from the thorax, prov1ded with: 4.

. Thorax prowded with normal pleural lamellae o all the segments
‘Ovarian bosses present on the first foursegments. : The'posterior portion
of the Iateral margins in all or some. of the segments sometimes
produced into a process varying in -length according to the stage of
maturity;, All the thoracic legs provided Wlth a boss on: the basal
segment Marsupmm more or less open.

. /All the ségments-of the abdomen dlstmctly deﬁned on the dorsal sur-
face Pleural lamellae totally absent.: Five pairs:of:double-branched
pleopods present ; outer ramus often longer than the inner and attached
close to the lateral margin of the segment 50 as to look like the pleural
lamella ‘Uropods uniramous.

:"Male. * The male has all the segments of the a,bdomen fused The
pleopoda, ‘and uropoda are wanting. All’seven segments of thorax are
distinet.”* .. v »

. Type-species :—Argeia pugettensesDana

i Leaving aside Bonnijer’s (1900) undescribed species 4. calmani, based
on-Calman’s (1898) record of Argeia sp. parasitic on Crangon affinis de
Hann, which. Miss Richardson (1905) ‘has placed in ‘the synonomy of
Dana’s species, the genus drgeia is known from two species only :
A.- pugettensis: Dang (1852). and 4. pauperate Stimpson (1857). The
Iatter of these has been described from a'single female obtained from
:San Francisco Bay, parasitic on Crangon franciscorum Stimpson, and
has never been found since. 4. pugettensts, on the other hand, is a
common species oceurring chiefly along the Pacific Coast of North America
and is a parasite of a large number of species of Crangon, Nectocrangon
and Sclerocrangon. To these two species I now add another, ‘4. lowisq,
described below, and occurring as a parasite of an Alpheid; not only
a distinet genus, but belonging to a dlﬁerent family from that in which
the Crangons are placed.

“In her genenc diagnosis of Argeia Miss Rlchardson (1905) says the

postemor portion of the lateral margins in all the (thoracw) segments
are moTe or less produced, the length of the process varying in each indi-
vidual”. : I have not been able to find any such processeés in my species.
Ind. pauperate the processes are absent on some of the anterior segments,
. while in 4. pugettensis they are well developed in immature females
but get appreciably reduced in adults and are sometimes, for all practical
purposes, quite absent. Giard and Bonhier (1887b). have described
their function as organs of fixation and on this hypothesis it is easy to
explain why so much variation occurs among the species of this genus
and: even in individuals of one species. Organs of such a nature cannot
in- my opinion have a specific, much less generic, significance.:

.In Dana’s species the pleopods have the “‘outer branches oblong,
inner subglobose and small” (1852, p. 804).  Miss Richardson has des-
cribed them as ‘“‘rounded sac-like bodies, usually decreasing in size

1.1 have not been able to examine any male specxmens of this genus and have taken
this part of the definition from Miss Richardson’s monogmph (1905 P 544) on the
Isopods of North America.

narrow frontal .
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from the first to the last,” and sheattaches so much importance to this
character that she has incorporated it in-her definition of the genus:
In A. pauperata Stimpson, “the inner branches of the fixst three abdo-
minal appendages are broader ; those of the last three pairs are wanting”
(1857, p. 511). In my species the condition.is still more different ;
the inner rami of all the pleopods are almost similar in shape and size
to the outer. They are the normal type of broad, rounded, thin lamellae,
like those present in most of the other genera possessing biramous
pleopods in the female. '

The genus has hitherto been recorded from various localities in the.
Pagific Ocean only, chiefly along the western coast of North America.
A. pugettensis has been collected off the N. W.coast of Japan, and the
8. E. coast of Korea (Miss Richardson, 1910a). The Indian species
4. lowisi has been found off Port Blair, Andaman Is., in the Bay-of
Bengal. It is a parasite of an Alpheid, while the other two spemes_»
are known to live on members of the family Crangonidae.

4. lowisi may be distinguished from the other known species of the'
genus as follows :—

T. Inmer rami of all pleopods present.

A. Inper rami in form of small rounded sacs| thoracic ' ' t
Pprocesses present on all (thoracic) segments ; .
posterior lobe of first oostegite absent v.o. A, pugeltensis Dana.

B. Inner rami in form of broad lamellae like outer ;
thoracic processes totally absent ; postenor Iobe
. of first oostegite present .. ' 4. lowisi, sp. nov.

II. Inner rami of only first three pleopods present [Inner
rami not in form of rounded sacs ; thoracic processes -
in some of the anterior segments absent ; mcubatory
cavity more completely covered than in other species.] 4. pauperata Stimp-
s0m.

Argeia lowisi, sp. nov.
(Plate XV, figs. 1-5.)

The adult female is 5-2 mm. long and 4-4 mm. in greatest breadth.
The single female that I have examined is a right Bopyrid and its form
is markedly asymmetncal the left side of the body being deformed
and shorter. The animal is uniformly pale in colour and does not bear
any particular colour markings. A band of a little darker shade than
the rest.of the body runs in the median line of the thorax.

The head is much wider than long ; the ‘greatest length being a
little more than half the breadth. There is & narrow frontal lamina
with the anterior margins almost straight, and produced at its antero-
lateral angles into small lobes. Behind the lamma, placed in the anterior
part of the head, are two rudimentary eyes in the form of a number of
dark pigmented spots aggregated together.. The posterior margin is
rounded with a small coneavity in the middle giving a somewha,t bilobed
appearance to the head.

The lines of demarcation between the thoracm segments are distinet
throughout the dorsal surface. The first segment is short and in its
mid-dorsal line is less than half as long as'the second. The ovarian
bosses are clearly seen on the left side occupying about the anterior half

¥2
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of the first four segments ; they are oval and somewhat rounded in

_shape.. The twolalves of the lateral margins of the segments are separat- - :‘

ed by a slight:notch, but this arrangement is only clearly seen on the
shorter side of the body, where both the halves are provided with epimera,
those in the upper half lying lateral to the ovarian bosses. The epimera
in the last three segments occupy the entire margins.. ..

The abdomen is proportionately small, and the segments of which
it is formed are quite distinet both on the dorsal surface:as well as along
the lateral margins. . The first segment is quite broad, but the abdomen
narrows rapidly till the sixth segment is only about asilong as it is broad.
The segments of the abdomen, as in fact those of the rest of the body

-as well, are gréatly flattened. The last abdominal segment is somewhat
bifid posteriorly. The pleopods and the uropods are spread out on
the sides of the body, so as to form a border around the abdomen. The
pleural lamellae are totally absent, but the outer rami‘of the pleopods
are placed so close to the margins that they look superficially like the
pleural lamellae. The uropods are simple. o

The antennules are. of two segments ; the basal segnient is greatly

"swollen and the terminal is moderately long. The antennae appear
to be composed of four segments the basal one being much swollen and
the terminal crowned with a number of setae. The last two antennal
joints have & scaly appéarance. The labrum and the hypostome are well
developed, the former being longer than is usually the case. The mandi-
bles.are strong elongated and spindle-shaped and the maxillae, as usual,
reduced. The first pair is placed near the base of the mandibles, while
the second has not been examined. The maxilliped is normal in shape,
but its anterior segment is somewhat broader than usual. The palp
is well developed and is peculiar in form. It is formed of two distinet
portions, separated by.a deep cleft, each provided with its own set of

setae. The inner portion is the smaller of the two and seems to possess’

a smaller number of setae. The entire margin of the palp is covered
with small hairs, and some of the setae also seem to be provided with
secondary hairs. The posterior lamina of the head has the usual shape
—a broadly rounded median lobe, and two pairs of secondary lamellaec.
The inner lamella of each side is sharply pointed, while the outer is
rounded. . ‘ . o :

The thorax is by far the largest portion of the body.and is much
wider than it is long. - The incubatory cavity is large and is only par-
tially covered by the oostegites which are proportionately smaller than
. those of A. pugettensis or 4. pauperata. On the ventral surface of the

" thorax are seen alarge number of lines, like those separatingthe segments
on the dorsal side of the body, but in no way representing the segmental
boundaries. The oostegites are thin and almost transparent. The
first pair has the normal shape and, unlike thatof 4. pugeitensis, has
a well-developed  posterior lamella in connection with the posterior
" segment. The inner margin of this lamella is beset with a number
- .of small hairs. The internal crest is somewhat poorly developed and

_seems to be entire. . The thoracic legs have the -usual shape and number
© of segments. There is a boss covered with hairs and scales on the basal

-segment but it diminishes in size posteriorly and in the seventh leg
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it is almost absent. The claw is wellfﬂieveloped and a prbjection on

TEXT-FI. 1lo—digeia 2owi§i, 8p. NOV.
a. Third thoracic leg of female : x 135.
b. Seventh thoracic leg of female : x 135.

the carpus carries four setae, while the outer margin of the merus is hairy.

_The abdomen is broader than long, and tapers rapidly. - The five
pairs of pleopods are well developed and biramous, both the rami being
wore or less similar in shape and equal in size. They are in the form

TEXT-FIG. 12.~—A4rgeia lawm, 8p- NOV.
@ Fourth right pleopod : x 50. b. Fourth left pleopod : x 50.
¢. Sixth abdominal segment of female;and uropod : X 50.

?f broad elongate lamellae spreading out on the sides of the abdomes.
The rami of the deformed (left) side &dre’narrower than those of the
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other, which are shorter and broader. The: pleopods decrease somewhat
-in Size postenorly, but not to'so great an extent as the inner rami of
A pugettensis.” The ‘uropods ‘are uniramous and Gonsist of two long
narrow lamellae like those of the pleopods of the left side.

The male is not kiown.

“Locality.—The single specimen (C 473/1) that I have examined
was found parasitic on an dlpheus, resembling 4. ‘euphrosyne de Man,
collected at Port Blair, Andamans, by Mr. R. F."Lowis. “The specimen
is a mature female but unfortunately is‘mot accompamed by its male.

Genus Palaegyge Giard and Bonnier.
1888, Palaegyge, Giard and Bonnier, Compt. Rend. Acad. Sci. Pans CVI p. 304
" and Ann. Mag. Nat. Hist. (6) 1, pp. 234-236.
1888, Palaegyge, Giard and Bonnier, Bull Sci. France Belgzgue XIX, p. 63.
1890. Palaegyge, Giard and Bonnier, ¢bid., XXII, pp. 373-377 (partim).
1892, Palacgyge, Max Weber, Zool. E'rgeb Niederland. . Ost-Ind. II, p. 557.
1893. Palaegyge, Stebbing, Hist. Crust. London, p. 410 (partim).
t& " 1900. Palaegyge, Bonnier, Tray. Stat. Zool. Wimereux VIIL, :p. 332.
- 1910.° Palaegyge,: Horst, Notes . Leyden  Mus. XXXII, p. 67,

.. 1912. Palaégyge; Richardson, Proc. U. 8. Nat. Mus. XLII p. 521,

o 1923, Palaegyye, Nierstrasz and Brandis,! Siboga Exped Bep. XXXIIb, p. 89,

The genus may be defined as follows :— ‘

- Branchial parasites.

Female. Body. slightly asymmetrical.

Head distinet from the thorax, rarely’ prolonged forward into a
narrow frontal lamina. Rudimentary eyes sometimes  present.

Thoracic, segments well defined on the dorsal surface. Ovarian
bosses and pleural lamellae distinctly developed. Incubatory cavity
only partially roofed over by the oostegites. Peracopods provided with
a single or double scaly boss. The ventral surface of:the last two
thoracic and some:of the anterior abdominal segments generally raised
into ridges, the free surface of which may or may not be frilled.

Abdominal segments more or less clearly defined on the dorsal surface,
lines of demarcation between some of the posterior ones sometimes
partly obliterated.. Pleural lamellae rudimentary or altogether absent.
Sizth segment large and more or less deeply cleft posteriorly. Five
pairs of biramous pleopods present, with the outer ramus in some of the
posterior pairs distincétly longer than the inner. ~Sac-like rudimentary
uropods generally present.

. Male. Head distinet from the thorax, beamng dorsally a pair of
well-developed eyes. Antennules and antennae both reduced, former
triarticulate, sometimes projecting slightly beyond the anterlor margin
of the head ; the latter composed of two ]omts

Thoracic segments distinet, each carrying a pair of well-developed
legs.

At least the first four abdominal segments clearly defined on the
dorsal surface. ; the fifth and the sixth fused dorsally, but generally
distinguishablé laterally. Pleopods present on some or all of the seg-
ments. Uropods absent.

Type-species :—Palaegyge borrei Giard and Bonnier.

The forms belonging to the genus Palaegyge are very similar to those
included in Cornalia and Panceri’s (1858) genus Gyge, and, as the name

1 See addendum, p. 541.
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indicates, are believed by Giard and Bonnier to represent a more pri-
mitive type. In their words (1888b, p. 63) “ils représentent une forme
ancestrale moins dégradée et qui a gradé dans la structure du pléon
'organisation typique- des Toniens. Par les caractéres de la patte-
méichoire, par les replis ventraux longitudinaux des deux derniers seg-
ments thoraciques et de certains anneaux de 'abdomen chez la femelle,
par la séparation des anneaux du pléon chez le mile, le Palaegyge Borre:
se rapproche beaucoup  du genre Gyge, mais il en différe en ce que les
lames pléales (branchies des anciens auteurs) au lieu d’étre simples
sont doubles (b et ¢ pour employer notre notation ordinaire) comme
cela existe chez les femellés jeunes seulement chez Gyge branchialis.
La femelle adulte de Palaggyge a done conservé d’une facon définitive
une disposition qui n’est que transitoire chez la femelle de Gyge.”
As other important differences between the two genera may be men-
tioned the total absence of the pleural lamellae on the abdomen of the
female in Gyge and the presence of uropods in its male. The pleura of
the pleon in the female Palaegyge, it will be observed, are in a rudi-
mentary condition, where they are present at all, and their further
reduction, coupled with a similar process in the pleopods (“‘lames
pléales” of Giard and Bonnier and “ branchies” of other authors)
to such a degree that the former:vanish altogether, while the latter
remain as small, fleshy, uniramous structures will approzimately give
us a condition that obtains in Gyge branchialis Cornalia and Panceri.
The uropods of the male Gyge, according to this view, must have
arisen independently. Within the genus (Palaegyge) itself, it must,
therefore, be assumed, that forms having well-developed pleural lamellae
and 1ong pleopods are more ancient than those in which these struc-
tures are reduced. P. brevipes Bonnier and P. godaverienstis, sp. nov.,
would thus appear to be some of the most specialized members of the
genus, while P. borrei Giard and Bonmer seems perhaps to be the most
primitive.

The genera Palaegyge and Probopyms G. and B., though perhaps
widely different in their genetic relationships, are nevertheless very
similar to each other,! so much so-that one is easily confused with the
other. Giard and Bonnier while deseribing the two genera do not mention
any well-defined characters by which the two may be distinguished from
one another. Bonnier separates the two on the character of the abdo-
minal segments of the female—in Probopyrus they are said to be a little
distinet while they are clearly so in Palaegyge ; but the figures of the
various species belonging to thesé-two genera given in his monograph
show how little this character can berelied upon. The two genera may,
however, be distinguished by the'fact that in Probopyrus the uropods
and the pleura of the abdominal segments in the female are totally
absent, that the sixth abdominal segment in the female is a triangular
structure with its posterior margin regularly rounded and generally
entire, and that some or all of the abdominal segments of the male are
dorsally fused. The abdominal segments of the female are also partly
fused dorsally.

1 This question has been discussed by Nierstrasz and Bra.ndw also (1923, pp- 90, 91).
See also addendum, p. 541.
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In 1890 Giard and Bonnier pointed out'the resémblance between
their genus Palaegyge and-Hesse’s Pleurocrypta, but the differences
bétween the two, especially in the abdomen of the male; are far too great
to suggest any close genetic affinity. With Pseudione Kossmann, how-
ever, the relationship seems-to be a little closer, for both the male and
the female agree substantially in some of the important characters.
In the female of Paluegyge the pleural laméllae of the abdominal segments
can well be supposed to represent the similar, but better-developed,

structures met with in Pseudione, and the uropods of ~the former by

a similar process of reduction .are derivable from those:of the latter.
The abdominal segments in both sexes are distinct dorsally and laterally
in both the genera. .

The genus Palaegyge, as Giard and Bonnier recognised it in 1890,
is obviously a composite one, for as pointed out by Stebbing (1893) it
consists of forms clearly belonging to two distinet genera, Pseudione
and Palaegyge. . The authors themselves suggest in that paper (1890,
p-373) that it will probiably be necessary to split the genus in two divi-
sions : “T'une de ces divisions caractérisée par.les lames pléales de la
femelle garnies'de verrues on tubercules, comprendra les espéces para-
sites des dnomala et des Thalassinida ; 1’autre caractérisée par des
appendices pléaux entidrement lisses renfermera les espdces parasites
des Eukyphota’.. According to this definition they placed the follow-
ing six species in the first group :—

Palaegyge hyndmani (Bate & Palaegyge callignassae (Kossmann).
Westwood). : e

P. frassei (Kossmann), * :
" P. dohrni Giard and Bonnier.

The second group comprised :—

Palaegyge borrei Giard and Bonnier. Palacgyge éﬁim’s (éé,rs).
' Palaegyge hoyli (Giard and Bonnier).

This grouping was also followed by Stebbing who retained the name
Palaegyge for the second group, while referring those of the first to Koss-
mann’s Pseudione. Later workers, such as Sars (1899) and Bonnier
(1900), however, referred P. affinis and P. hoyli also to Pseudione, retain-
ing P. borrei only in the genus Palaegyge, Sars pointing out also (p.203)
that “ the distinctive character quoted by M. M. Giard and Bonnier
between the genera Palaegyge and Pseudione, viz., the presence or absence
of tubercles on the pleopoda, is certainly of no generic value ™.

The genus lives exclusively in fresh or estuarine waters and was
described by Bonnier as comprising only species parasitic on fresh-
water Palaemonids in the islands of the Malay Archipelago. From this
region the following species have been recorded :—

Name of species. Locality.

P. borrei Giard & Bonnier Armboina

P. insignis (iard and Bonnier.
P. confusa (Norman).

Host.

.. Palaemon dispar von
Martens.

P. bonnieri Weber we Celebes, Flores, Timor Is. v P. lar Fabricius.

P. weberi Bonnier ... Flores ... P.disparvon Martens.
P, brevipes Bonnier ... Flores weo P. endehensis de Man.
P. incerta Bonnier vo  Flores ... P. bariensis de Man.
P. demani Weber v Sumatra .. . .., ~aen P pilimanus de Man.
P. fluviatilis Weber e Sumatra e P. lampropus de Man.
P. buitendijki Horst w. Java

e . P. carcinus Fabricius,
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i eci ined two in: Indian waters.
Of these eight species I have obtaine v
Horst’s species %s not uncommon in' the Gangetic delta and probably

i ' ) species of Palaemon, as
in many other places, and occurs on the same sp ,

ich it was originally. recorded. We]oer’s P. demani has
lels‘ﬂj kf:g:lfgflllllﬁlzm a diﬁeren%z species of Palaemon in the deltaic waters
o %fe a(l;{oiaév:;ven new species described in this paper six are parasites
of Palaemon. They were for the most part collected in the deltaic
regions of the Ganges and Godaveri, in waters subject, at any rate at
gome seasons, to tidal.influence. ;T.]ie_prg,wns.thelpselves are (perhaps
without exception) migratory. specles migrating in ’qhe rainy season
from the tanks and freshwater streams:to: liberate their young in tidal
waters!. Their localities and hosts ate shown in the accompanying
table :— :

Name of species. Locality. " Host.

- . . LI i H. M.-
P. prashadi ... ... ~Glangetic delta T e Pal%fﬁin; l.amarrez, M.
... Gangetic delta oo P. mirabilis Kemp.
? 32%%%%@'5 De?ﬁga. of the Godaveri - ... P.prox. scabriculus Heller.
P. aloocks . ... “Deltas of the Ganges and

Godaveri, and the Kistna
R. on the E: coast of

India. P. prox. malcolmsonit H. M.-
: ' ' Edw.
F . ... . Gangetic delta " w. P.sp. .
f’ ;zlgggla;nsis - Ga;z;;etic delta "o Pomalcolmsonis H. M.-Edw.
The seventh species lives on a different genus of hosts :—
P. pica ... Gangetic delta ... * ... Leander potamiscus Kemp,

This is the first instance, so. far as I am- aware, of a Palaegyge being
found living on a host other than a Palagmon. This fact taken along
with certain structural differences in the parasite, mentioned in @he
description of the species, may perhaps give rise to doubts regarding
its generic validity. The resemblance between this form and other
members of the genus Palaegyge is, however, too close to justify any
other view. - Though Leander 1s as a rule marine, the water at the place
where this particular species was collected was almost fresh.

From the localities of the nine species occurring in India, given
above, it will be observed that Palaegyge,;vivhich i8 §a1d t0 be an exclu-
sively freshwater genus in the Malay Archipelago, is almost deltaic in
India and is not met with inland. ~This question has been discussed
in the introductory part of the paper (p. 424). _ _

Besides these fifteen species there remains for consideration another,
described by Miss Richardson (1912) under the name of P. meeki. 1t
is found in various places in Panamaand the Canal Zone and is a parasite
of a species of Macrobrachium (=Pala§mon). ‘In v1ew_of thp fact that
all the other species of Palaegyge are strictly Oriental, Miss Richardson’s
record is very interesting. Apart from the total absence ?f pleopods
in the male, and the fact that the incuba.tory'.pla,tes are ‘Yery close
together ”” so as to leave “only a small opening” in t}le marsupial pouch,
there does not appear to be any ground fqr supposing that the species
should be referred to some other genus.

1 Seo Kemp, Mem. Ind. Mus. -V, p. 203 (1915).
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The paucity of well:defined characters and the sommewhat brief descrip-

tions which-have, been:given insome cases make the task of construct-

ing a really good:key difficult, and I have been obliged, under the cir-
cumstances, to include a large number of minor' characters in cases
where no: sharply:defined characters could be found.: The fifteen Indo-
Malayan species'may be distinguished as follows :— ;o '

A. Abdomen of adult female two-fifths or more, of total length = -
of body.." [Abdomen of male somewhat longer than broad ; =
uropods of female présent.): : i Py S

I. Abdomen. of female about half total length: of body, and .
about ‘as-long ‘as broad. [Rudimentary pleural lamellae -
present : on . all::abdominal ‘segments; sixth .abdominal .
segment in female -desply bifid; sixth abdominal seg-

ment in male §mall; but distinet and rounded] P." borrei Giard and

T i Bonnier.
II. Abdomen of female distinctly less than half total length

of body and broader than long. .

4. All:-abdominal -segments -of female. well defined
dersally ; ‘pleural lamellae of abdominal segments
absent ;. sixth - abdominal segment in female notched
posteriorly. -~ .

1. Median lobe of posterior lamina of head pro-
.duced inits middle in a small finger-like process;
margins of abdominal segments almost continu-
ous; sixth abdominal segment in female broad,

. with its;posterior margin “ slightly emarginated -

‘. about the:middle” ; sixth abdominal segment in
male a small inconspicuous structure, not distinet
from fifth. ..., .

2. Median lobe:of posterior. laming of head regu.

. larly rounded’; margins of abdominal segments

. well separated; sixth abdominal segment in
female comparatively narrow, with its posterior
.margin deeply:eleft; sixth abdominal segment

P. buitendijki Horst.

in male rounded P. benyulensis, sp.
. 5 Co ' nov.
B. Lines of demarcation  between some of posterior

abdominal segments in female almost obliterated ;

pleural lamellae. of abdominal segments present ;

sixth segment in female only slightly depressed about

wmiddle of posterior margin. = [Sixth segment:in male
finger-shaped] .. v

B. Abdomen of female distinctly less than btwo-fifths of total

length of body. . o : Lo
I. Abdomen of female a little less than one-fourth of total
length of body. .

A. Abdomen of female abpout as long as broad; no
proniinent ridges on ventral surface of abdomen in
female ; uropods present; abdomen in male longer
than broad, its terminal segment long and finger-
shaped . '

P, alcocki, sp. nov.

. . P. brachysoma, sp.

; . nov.
B. Abdomen of female markedly broader than long;
ventral surface of abdomen in female raised in pro-
minent ridges; uropods absent; abdomen of male
broader than long, its terminal segraent rounded ...
Il k.)Abdomen of female about one-third of total length of
ody.? - ..
A? Abdomen .of female. broader than long.
1. Sixth abdominal segment of female more or less
decply cleft posteriorly.

P. demani Weberl.
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i love of
| ‘margin: of onter secondary lobe
“ iz:::i?; Iami%.\a_ of head broken ujf)_mtl?
smnll lobes and processes: abdomen o muI,
not much longer than broad.ds[H;e}j;i eg{ fer]r_::sz
than long; uropo X
2{;21%%:%&1 segm]e«n('21 in male rather small,
isti d rounded] - - | e e
d:é]s::::g:inmargin rof outer secpndary lobe of
posterior lamira of ]};eu,d d:.em‘:ue; abdomen
le longer than broad. -
* im%iopoga abéent ; maxillipsd about one
" and half times as long as_broad,: its P, incerta Bonaler
alp bearing about seven hairs - .. P.oncert
%ropoda present; ,ma.mlhped about
twice as long as broad, its palp bearing
aboub fonr hairs. [Promiunent ridges on
all abdominal segments in female pre-
se’;HHead ‘of female distinctly broader
“than long, & longitudinal - groove
about its: middle}a.pparenﬂy;dlwdmg
it into’ two; sixbhna,bd%-mmal 32%
' in'- male small and rounded, ~ )
ﬁ?l?:tilgctf;aé:pamted from the fifth: P. weberi Bonnior.?
g. Head:of female, almost as.long as
'broa.d, without any indication of_ its
being formed of ‘b(awo .iﬁgxtggzz )
tions; sixth abdominal.se .
g? rﬁi;ﬁ:thick and s ua:llsh . i P. bonnieri Weber.
2. Si bdominal segment of female almost entire
- sg:tz};izrly, or slightly: nc;tche«i. ngfrgg oéffe:;zii
der than long; external i
. ‘[s);gzng;ty Iobe of pgostenor lamina of head wa,vyc,1
leopoda of female small, not projecting. beyox;1
?na.rﬂins of abdomen ; small tuberculiform ur(l>po s
pres%nt; abdomen of’ma,l‘fh1 i_flroader than long;
inal segment semicircular .
B. -\b(gaolz‘;:x.lnof feg:le almost as long as broa.%. []ileu.ral
"lamellae of abdominal segments int female absent.] ‘
resent. i :
b Uzoploii:;é) of female broadﬁr tl&ag lo&zg:) ;tsd g;.g:i
" torior limit not: clearly define sal
t::frlfoaice : abdomen in male bro&r%er th;ﬁégng’ P godaveriensi, 5p.
sixth abdominal segment in male TOU Jod

P, praskadi, Sp. 10+

B

.

=.

P. pica, sp. nov.?

i broad
4 of female slightly longer than ,
> iltieaposterior limit well defined ou - dorsal
surface ; abdomen in male sornewhat longer
than broad ; six abdominal segment in maltf:
short and squarish. [Postenlox;k POl:I%%rsoa ]
hea.fd 131 female coloured ba.m o 2l abhogi, 5p. TV
surface] ... - )
2 bsent. - . .
g Ufzopﬁiif o? efema,le about twicc as broad as long ;
' palp of maxilliped bearélng :h sr]:lgllsnghmil;: ;
i le broader tha 5 b o
2Efxg?;:il ségm’;lat'; edistinct and rounded ... P. fluviatilis Weber.
b. Head of female slightly broader thar}b l;;ngoz£
) { maxilliped bearing & nunv
ﬁﬁfs? abdomeﬂljin male almost as long ag
broad, its terminal segment thick, an

. brevipes Bonnier.®
broader than long B bremp

i ibed, and the characters referring to the
in P. incertz has not been described, the cha
! ; r];h:nn}?xliﬁ?s sect?on of the table do nob apply to this sPecx-eg. "
male giv ; and P. brevipes the abdomen of tho female is slightly longer :h _r&om.
third2 %Eelzbgiblizgﬁ of the body, while in P. pica itis shgl#tly less than one-third.

11n P. demani the shape of the abdomen in the female and that of its sixth segment
varies considerably - in different specimens. '

2 In P. weberi and P. brevipes the abdomen of the female is slightly longer than one-
third the total length of the body, while in P. pica itis slightly less than on2-third.
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Miss K - E) » . » . S ,
Seemsttol:%ecﬁa:dionti P. meekr, which is not included in the above tabl
Seams bo-belor ;gd oJ de same group in which P.weber: and P. bonni "
oavel femgle o udging from her figures and description the.abdoﬁzerz
b o "broa,deimf,sh to be a little less than 1/3 of the total length of tfln
pody, is proader. dan ]l;img .a,pd is devoid of all traces of the 1eur£
mellae. i The 1 % ,dW ch is clearly separated off from the thg)ra i
bro: poftioﬁs Lo 1% m'lﬁ there ismo longitudinal groove separating it p 1: .
them ; the' sixth Zbdf)s;]ilga?lstseegglg:m? %Ved no1 e structugre ;282
1T Can 1S i
the uropods are present. The male has itsflfd}gnfifggxgz?ifily li)rilalg
(=}

and the sixth segment is round indisti ‘
the fifth. = The pleopods are abs:gt?‘nd ;ndls?mctly separated of from

P. plésioni

the abggfreszizzkazoﬁaimard (1920, p. 425) has also not been included i

this sbove isyx’mt ;,m of opinion that the parasite described un&ln

oo e a ,alaxegyg‘e. " Besides other minor differences tﬁr

incubatory oav 37 1lss ngver quite closed in the genus nor are the urc; de

ever & Panda,lide oped. Further the host of Barnard’s speci T a
coming from a considerable depth, Whergas Z,SII 1ih2

hitherto knowa species of g
freshwater-Pala,eg on: of Palaegyge are known to infest fresh or semi-

Palaegygé prashadi, sp. nov.
(Plate XV, figs. 6-11.)

The average size of the adul i
ult female is about 9
5;(;?6% :’u :hetlgve% of the third thoracic segment. m’ll‘?l.elzxilzg al;ld ey
varies & ga seil Iﬁf}, " thﬁllerigth ra;lglilng hetween a little overeé mfezzfi
: : . ¢ form of the body doe: ctri
Lr;% grlﬁerezllces from that of the other knov}‘;n spzc!il:: O?I:fem e
general ;:oogur li1s yellowish, with the head, sides of the tﬁogr:,nus' dThe
abdomen, thz 1;%]3::,; sinlfeciz. a,:cOIi; 11;]1@ dorsal surface, along thexd:fltl)m?:g
- ¢ three conspicuous d
g;is:lizl‘;asr imli of the 2nd, 3rd and 4th segments an?lr]:oﬁ::v%ei by
Sl fmmdtpobs on-the first and fifth somites. " These colo . patchos
are found ; ke invariably present in'all the specimens examjnucrl psa’:sches
e an :1: ‘ ormgt surrounding the head along its posterior :,n;i 1 th -
mazgins and n::i 1;?52 glhe posterior portion of the head is also shicggl
d 3 as no pigmentation. ‘ ites
of &oth sides are pigmented, and.a streaz:nof Vie nr’;r T e oostegites
in the mid-ventral line of the thorax pigrment generally xuns
The head, as seen on the d ' :
s t orsal surface, is ro ;
:s Igsaf%randdsoleewhat raised above the surface ofu 31?&8; lmolst? s
bo be 1 g];(l)?) Veq : 1’;;;10 haltve§ separated by an indistinct gediaiplgeaxgs
i ve. " The anterior margin is not prol i ol
lamina, and is more or less regularly roundeg.r ° %%fziiﬁ; 2h£r%ntag
ea

tapers gradually and is rat
c_ompletely abseit; is rather narrowly rounded behind. Eyes are

1 See addendum, p. 541.
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The thoracic segments are very well defined on the dorsal surface.

The frst segment is shorb and is not half as long as the second. The
ovarian bosses are well developed ; they:are ovalin form and are placed
on the antetior portions of the first four segmental margins. This por-
tion is sepa,rated by & notch. from. the rest-of the margin, which on the
deformed side is pigmented. - The epimera:on the first four segments
are only slightly developed and are in‘the form of narrow plates lying
lateral to the bosses and separated from’ them by distinet sutures.
Those of the last three segments,'also’_arénot strongly developed, but
occupy the entire margin. The epimera of the deformed side are greatly
reduced. Sl
The abdomen is proportionately short, being about one-third the
tobal length of the body. The segments of ‘which it is formed are for
the most part distinet on the dorsal surface. The pleural lamellae of
the sbdominal segments are totally absent. < The sixth segment is large
and has the postexior margin rounded and somewhat deeply cleft about
the middle. . N o Co :
The head, seen from the ventral surface after removing the first
oostegites and the maxillipeds, is distinctly broader than Tong end is
rounded in shape. Most of its-appendages are greatly reduced and
are hardly visible without strong magpification. The two pairs of
antennae are very insignificant structures placed near the anterior margin;
the antennules appear to bekthree—segmented.whﬂe the antennae are
formed of two segments. The mandibles, a8 asual, are well developed,
long and stout. The first maxillae are placed close behind the mandi-
bles and are easily seen, while those of the gecond pair have not been
made out. The posterior lamina consists of a median lobe, somewhat
sharply rounded in the middle, and the usual two pairs of secondary
lamellae, the inner of which are the smaller and more sharply pointed.
Both the lamellae, especially those of the outer pair, are broken into
small lobes and processes along their outer margins. This condition,
it is 4o be noted, is not met with In any other species of the genus. The
maxilliped is about 1 1/2 times as long as Lroad and is normal in form.
The palp s distinet, dome-shaped and - omewhat deeply set in the maxil-
liped ; its margins are beset with b or 6 hairs. There are generally a
tew more hairs along the anterior bordex of the maxilliped on both sides
of the palp, and close to i6. Dark pigment spots are scattered on the
ventral surface of the headin great abundance and are especially aggregat-
od towards its posterior portion. The mandibles-together with a part
of the first maxillse are black and the posterior lamina has a large amount
of pigment on allits lobes. The maxillipeds, besides other markings,
invariably have a large dark spot on the anterior portion of the basal
segment. ’

The ventral surface of the thorax is raised into & pumber of ridges
but their free edges are nob frilled. The first pair of oostegites is darkly
pigmented throughout. They have the usual shape and are formed of
the usual two portions, the anterior of which is mwore or less rounded.
The posterior is drawx out into a prominent lobe, rounded at its extre-
mity, and fringed with hairs along ibs inner margin. This margin is
very often folded inwards so that the lobe appears to be pointed
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. distally, and its hairs are not. seen. - The. internal-crest is well deve-
s e EOEE -+ loped, -and has about eight or ten rounded
~.’processes near its origin, the most proximal
~two to four of which are always larger than
the rest. The rémaining oostegites are
-.normal in all respects and are almost as
. Jong as broad. Aswusual in the genus they
“do not ovetlap one ‘another in the median
:line, and thus the incubatory cavity is left
partially open.. The fifth oostegite encloses
“the cavity from behind ; it is many times
longer than broad, and has a row of hairs
along its posterior margin. All the tho-
racic legs have two well-developed bosses
on the basipodite, of which the lower is
the larger, and both are covered with
: scales. The bosses are on the opposite

. TExT-FIG. 13.—Palaegyge surfaces of the segment and the lower

o | praskadi, sp. nov. " ‘partly covers the upper. The ischium is
- Thoracic leg of female : x 100 l%rgeyand rectangula%lz the merus is short
and. fringed with small bairs on its external margin. The carpus is
distinet and moderately large and its external margin also is fringed
with hairs. . The propodus is large and has a prominent rounded process
on its external margin near its junction with the carpus, against which
the dactylus acts. ' ‘

- The abdomen is broader than long. On its ventral surface the
first two segments are raised into inconspicuous ridges with their free
surface somewhat frilled. The five pairs of biramous pleopods cover
the entire surface of the pleon, and some of the anterior paits of the
two sides overlap one another in the middle line. The pleopods go
beyond the margins of the abdomen and are thus visible in part from the
dorsal surface. The anterior pairs have short and broad rami, but
posteriorly the rami become long and narrow. The exopodite and the
endopodite in at least-the first three pairs are of almost the same length,
‘but in those of the last one or two pairs the latter is as a rule consider-
ably shorter than the former. The uropods seem to be totally absent.

" .The adult male has a somewhat stout appearance being about three
times longer than broad. The average length is 1-7 mm. and the breadth
at the level of the third segment a little over 06 .. The body is whitish
in colour, and the dorsal surface is profusely pigmented, especially the
thorax, where the somewhat brownish pigment spots are arranged in
the form of three parallel bands, running from end to end, one median
and two near the sides. The head is also pigmented near its anterior
and lateral margins. There are also a few faint colour-spots on the
abdomen.

The head is semicircular in shape and is distinct from the thorax.
It has a pair of well-developed eyes placed in the posterior half, one near
each lateral border. The antennules are three segmented ; the terminal
segment, which is crowned with a number of setae, being very small.

The antennae are formed of two articles, the basal of which is short and
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. . . . 1 10
{len, while the erminal is fairly .
Sa‘g; é(zznfmy o small number of setae.

normal.
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ng and is distally rounded. They
The remaining appendages are

* The thoracic segments are distinct and the legs bave a large propodus,
- law. ) _

s %;V’:}? d:gg};;}:ielilc :egments, as is the rule in the ggnus,tire d%liltael
disé&nct gnd their lines of demarcation are well defined on the dors

8 The a d()lne!l is & Ill()St} as 101] as bl'oad or even £ etimes
qua,ce h b g 1', 7. SOML

ts ate large, but the
i than long. The first four segmen  laz
slightly 2§3aii;tivzly smgall, its margins bulging out slightly fj‘a;; t?gi
e lsf ’:h s?xth The last segment is a short rounded process p_d ]:?road]b
ot le abox.lt one-fifth the total length of the abdomen an b smalyl
Ir)gzﬁg g:)steriorly. The first four segﬁnents ei;ch carry a pair
; devoid of all appendages.

Ple%};fgiitlﬁ;el?f;etgﬁn?é; Sf specimens the abdomen differs somewhat

from the above description of typical individuals. The length slightly

1 i ionately much
d the sixth segment 1S proportiona !
f:;;:f S(szlie‘z;:r?:sd Z];eilinore than 1j4 the total Jength) and its posteror
margs i;'th mﬁ?ﬁ: .species isa parasi’gé of Palaemon (Eupalaev_no%) 1l:am%r:§:
ﬁcaEésjvérds and occurs commonly all over the Gangetic eﬂl , both
51. fré;h as well as brackish waters.a . In gessz;:rdalspgzgeﬁ yefl Jart
i asite surrounding the Wi
OOSteilf: Schirf; esegxaxrthrough the carapace of the host. .The localities
?rgog;x which the species has been collected are as follows :—

' i i ' ... B.Prashad. 14.x. 17.
Tantuliah, Madbumati R., Gangetic Pelta, e Sh31)

; ic De - 16,17.x.17.
Tantuliah, Madhumati R., Gangetic Delta . B. Prashad. 1 b'd

i . -ad. 2L.ix.17.

Rardia, Bardia Stream, Gangetic Delta. ]’} g(r)iili‘zv R el
Pars'ar’R Khulna, Gangetic Delta .. H S eieton.
Udhabgan on Munikhall K, Dacee: U7 10.vil 18,
Near Khulna, Gangetic Delta A Mason and
Mungurs A. Alcock.

... J. Wood-Mason and
Narail, nr. Khulna R poeiy

i Udhabganj, and those collected near

O ahen: tf};i iﬁ:cmesl’lospg:? young. gOflthe Palaemons collectedbaimt

L afre do not seem to belong to P. lamarrei ; they are probably

P Oulgenderson. The parasites, however, are like the ty%mlzal
ZP;‘ ia%%fu The identification of the hosts Is somewhat doubtful.

Palaegyge buitendijki Horst.
1910. Palaegyge buitendijhi, Horst, Notes Leyden Mus. XXXII, pp. 67-70,
text-figs. 14. . L bave only fo

o Horst's fairly detailed description of the species 1 ha y

i i ith bis account.
ndian specimens agree closely with 2
addr;hfevzn;’t;e;é ii?ﬁ dorsal sgrface is almost entirely restnc{;led. o the:
faf%&ﬂves of the 2nd, 3rd and 4th segments, the small, mconi
p?Sﬁzﬁs colour-spots that do exist on the posterior thoracic segments
picu ‘

<tend also on the first tWo abdominal somites. There is no Pigmep@
e . . )
around the head in my specimens.
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The head, as shown in Horst’s figure, is clearl

\ ‘ gure, is clearly formed of two halv

. and its posterior margin, which is much shorter than: the- for, i

o : : ‘vvhan- the - anterior, is
The pleura of the first four thoracic somites are in the form of véry

narrow plates lying lateral to the ovarian bosses and
them by distinct longitudinal grooves. e separated from

The abdomen is.large and is about 2/5 thé tota.i length of the body. ‘

.- The lines of demarcation between some of the posterior segmi ;
~ Slztlllllctl};) 'viiiblei‘ 1iln,thehmid-dorsal region. ‘:Ig[‘he _pleura%#i:ﬁ:;;,r: 2;):
-‘totally absent. e sixth segment is large and i i in i

slightly notched about the m%ddle. vge ?Pd 48 osterior g s

The three parallel foids below the articulation of the ¢ the
;zlllamlhlzed_ arel not sein in tlhe Indian examples. The Irlneé)iaalf l?)fB: 1:2

e posterior lamina has a large finger-sha jecti

beyond all the other s’l:ructures.g gersh Pﬁd prosess projecting well
. The figure and description given by Horst of the first oostegite show
' its posterior lobe to be narrow and posteriorly pointed. I have no doubt
that in his specimens the inner margin of this lobe, asis very often the case
was folded inwards, thus making the lobe appear narrow and pointed’.
In reality the lobe is & large broad structure with its distal end broadly
rounded and the inner margin beset with hairs. The peraeopods have
as_in P. prashadi, a double boss on the basal joint, the lower boss
being much the larger of the two. .- All the other joints are distinct.

The pleopods do not overlap one another in the median line, nor do
they extend much beyond the sides of the abdomen. The ventral
surface of some of the anterior abdominal segments is raised into strong
ridges, like those of P. borrer Giard and Bonnier (1888b). The uropods
are small pear-shaped structures at the base of the sixth segment.

i The mal‘e is about three times as long as broad, and is almost white
in colour without any colour-markings on its dorsal or ventral surface.

The antenules are three-segmented with the third segment very
sn:!all, and the antennae are composed of two segments only, the distal
being long and cylindrical. Both have small hairs along the margins.

~ The abdomen is about 1/3 the length of the body and is a little longer
than it is broad. The sixth segment is small and rounded, indistinctly
separated from the fifth and not even one-sixth the total length of the
abdomen. ; '

Localities—The specimens of this Bopyrid, like those examined by
Horst, were found living in the branchial cavity of Palaemon carcinus
Fabricius. My specimens were obtained from the Calcutta market and
had probably been collected somewhere in the Khulna District. Palae-
mon carcinus occurs over a large part of India, and it is possible the
parasite is also fairly common. Henderson anil Matthai,® however, do
not record the presence of a parasite on any of the numerous specimens
of P. corcinus which they obtained in South India. Two specimens
from an unknown locality and not accompanied by their hosts, presented
by M. de Folin, are also in our collection. Another specimen, an im-
mature female, was collected at Gatigarh, Hugli -District, by Mr. Ati-ur:
Rahman in October 1917. ’

1 Henderson and Matthai, Rec. Ind. Mus. V, p. 280 (1910),
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Palaegyge brachysoma, Sp: nov.

. (Plate XVI, figs. 1-4.)

The adult female is markedly asymmetrical in form, one side of the -
body being much shorter than the other. The animal is a little less
than 6 mm. long and about 4-7 mm. broad.”. The general colour of the -
body is pale yellow, with the head, sides of thorax and abdomen white.
The amount of pigmentation is much less than in the preceding spécies,
and the pigment itself is somewhat brownish. As in P. bustendijki,
there are on the deformed side only three broad patches in the posterior
half of the second, third and fourth segments. - Ventrally all the ooste-
gites of the deformed side are coloured ; on the non-deformed side only
the first two are slightly pigmented while all the rest are white."

The head in dorsal view is somewhat broader than long and its
anterior margin, which is not produced forward into a frontal lamina, is
regularly rounded. The posterior margin is much shorter than'the:
anterior and is slightly rounded. A little behind the anterior margin

is a pair of small dark spots, the rudimentary. eyes. There is no median
longitudinal groove on the head. _e

The lines of demarcation between the thoracic segments are very
well defined on the dorsal surface. The first segment is very short and
in its mid-dorsal portion is 1/3 s long as the second. As usual all the
segments except the first two are directed backwards at their margins.
The ovarian bosses are well developed, and the segmental margin
behind them is separated off by a deep notch. The bosses as well as the
epimera of the first four segments are better. developed on the non-
deformed side and the former are elliptical and occupy the ' anterior:
half or more of the margin. The epimera of these four segments are

separated off from the bosses by distinct grooves ; those of the last
three segments are broad and occupy the entire margins.

The abdomen is short, being a little less than 1/4 the length of the
body. Its segments are quite distinct, but the lines of demarcation are
sometimes not well defined mid-dorsally. .The pleural lamellae are
totally wanting. The sixth segment has the posterior margin deeply
bifid, much more so than it is in P. prashads.

The head appendages are greatly reduced. The antennules are
formed of three segments of which the terminal is very short. The
antennae consist of two segments, the second being large, somewhat
rounded distally and, like the terminal segment of the antenules, pro-
vided with small hairs. The mandibles are well developed, and are
of the usual shape. All the other structures -are extremely reduced.
The posterior lamina of the head consists of a large somewhat trian-
gular median lobe, pointed at its tip and projecting beyond all other
structures, and two pairs of secondary lameliae of which the inner is
narrow and pointed while the outer is broad and somewhat blunt. The
maxilliped is about one and a half times longer than broad, and has its
dome-shaped palp deeply set in the supero-internal corner of the squarish
anterior segment. The palp is crowned with sixhairs, two at its tip and
about four along its inner margin; there areno hairs along the cuter
margin. A little below the palp, along the inner margin of the maxii-
liped, there are two more hairs almost as long as the others.

G
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The thorax has a large incubatory. cavity, only partially covered

e by the five pairs of oostegites. In the
first pair the anterior portion.is propor:
tionately short, and. is about 1 1/2 times
broader than long. The posterior portion
has a large posterior lobe rounded distally,
and sparsely beset with hairs along its
inner margin.. The internal crest is feebly
developed - and ‘has ‘a number of small
rounded ‘processés near 'it§ proximal end.
The remaining oostegites are small trian-
gular structures projecting”into. the incu-
batory pouch. The seven pairs of thoracic
» legs have edch a well-developed double scaly

TEZ{T-FiG' 14.—Palacgyge - bo? : onTil;lhe 01111ter surface’-of the basi-
 brachysoma, sp. nov. podite. ¢ ischium is long; but th
Thoracic leg of female : X 75. - and. carpus, especially thge rIa’oter,e-a.lxl'lee?;Ej
duced. The carpus bears a tuft of hairs near its anterior end. - The
propodus has a rounded projection against which the dactylus closes.

The abdomen is about as long as broad, and its sides are deeply
notched. The five pairs of pleopods ate closely crowded together, but
those of the opposite sides do not overlap one another in the middle
line. The rami of the first three pairs‘are of almost the same size, but
in the last two the outer ramus is considerably longer than the inner
is curved and extends a good deal beyond the margins of the abdomen.
The uropods, placed about the iniddle of the sixth segment, are rudi-
mentary and appear to be attached by short stalks.

The male is about 1-5 mm. long and 0-6 mm. broad at the level of the
third segment. Thebodyis pale in colour and has no conspicuous colour-
markings.

The head, seen dorsally, presents a semicircular contour with a slight
concavity in the middle of the anterior margin. A pair of small eyes is
present in the posterior portion of the head. The antennules are fairly
large and project a little beyond the anterior margin ; each consists of
two large segments and; another small one at the top.. The antennae
are two-segmented. The mandibles, maxillae and all other .parts appear
to be normal. » :

The thoracic segments are distinct, and the legs are provided. with
strong claws. - v , Lo -

The pleon is about one-third the total length of the animal, and is a
little longer than broad. . The first four.segments are distinct and their
lines of demarcation are well defined on both the surfaces. = The fifth and
the sixth are partly fused together. The sixth segment is a long and stout
fingér-shaped _structure projecting posteriorly and somewhat rounded
at its distal end. It is much longer proportionately than that of P.
prashadi and forms about a third of the total length of the . abdomen.
Ventrally each of the first three segments is provided with a pair of
small tuberculiform pleopods projecting from the posterior margin.
In one specimen slight traces of pleopods appear to be present on the
fourth segment also. The uropods are absent, :
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Localities.—The species is a parasite of Palaemon marabilis Kemp
occurring chiefly in the Gangetic. Delta.. The type-specimens (C 519/1),
an adult male and female, is a right bopyrid and was collected near Shela
in the Khulna district by Dr. J. T: Jenkins in December 1909. ~ Another
specimen, an adult couple and a left bopyrid; was captured at Assasani,
Katipara in February 1917, while a third specimen, also an adult couple
and a right Bopyrid, was collected by Drs. Annandale and Kemp in Janu-
ary 1917 in the river Hugli at Sibpur near Calcutta.  Another specimen
from the same locality as the last is also referred to this species. - It is
a parasite of a species of Palaemon very closely resembling P. scabriculus
Heller, but differing from it in certain material respects. The parasite
differs from the typical forms in having the sixth abdominal segment of
the male proportionately shorter but agrees in :all other respects with
the description given above.

The name of the species refers to the short abdomen of the female,

Palaegyze godaveriensis, sp. nov.
: (Plg.te‘ XVI, figs. 5-9.)

This species, based upon a single individual, bears a very close re-
semblance to P. brackysoma, especially in the characters of the female.

The adult female is 5-2 mm. long and 4 mm. across at the level of the
third somite. The form resembles that of: the preceding species, as
does also the general arrangemeént of colour-spots. There are, however,
on the dorsal surface, besides the three broad colour-patches, smaller
patches on the fifth, sixth and seventh somites and irregular spots
around the posterior border of the head. Ventrally all the oostegites
of the deformed and the first two oostegites of the non-deformed side
are pigmented.

The head seen dorsally is not raised above the general level of the
body, as is the case in the preceding species. The anterior border is
rounded, while the posterior limib is not clearly: distinguishable as the
head seems to be slightly fused with the first thoracic segment. A pair
of small eyes is present close behind the anterior margin. ‘

. 'With the exception of the first, all the thoracic segments are distinet.
The ovarian bosses are not developed to as great an extent as in the fore-
going species, and are seen on the longer side of the body as narrow
elliptical structures, occupying about half of the anterior part of the
thoracic margin. The epimera have the usual shape and position.

The abdomen is about one-third the total length of the body, and is
aslong as broad. The lines of demarcation between some of the posterior
segments are not defined mid-dorsally. . The pleural lamellae are totally
absent. The sixth segment is not triangular, but is somewhat oval,
and has the posterior margin deeply bifid. :

The antennules and the other appendages are as in P. brachysoma.
The posterior lamina has the outer secondary lobe very broad, while the

. inher is long, narrow and tongue-shaped. The median lobe is narrowly

rounded posteriorly. The maxilliped is over one and a half times
longer than broad and its palp is thick and rounded at the tip and is not
G2
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deeply set in the. anterior margin. It seems to have dbout fou‘r’hairs '
in all, three along the anterior and inner margins, while. the fourth is on ' -

the cuter margin at the junction of the palp with the maxilliped. The
posterior portion of the head has pigment spots closely scattered on it
and the median lobe of the postérior lamina is also: pigmented. Y
- The first oostegite is like that of the former species. but the internal
- B N crest is digitdte over & greater

T portion and’‘the number of

processes is larger. The boss
on the basal joint of “the
thoracic legs is single, but very
large and is covered with
scales. The outer margins of
the merus and carpus are in
part hairy, “and the latter

covered with: a number of
long hairs. The projection of
the propodus, against which

" Pexr-rre. 15.—Palaegyge godaveriensis, sp. nov. the dactylus. acts, is ver
Thoracic leg of female : x 120. conspicuois ; ’ y

The pleopods are small and leave a large space uncovered in the
middle. They exténd very slightly beyond the margins of the abdomen
and consequently are almost invisible from the dorsal surface. In the
fourth and fifth pairs, especially the fifth, the exopodites are considerably

longer than the:endopodites. The uropods are small and oval and

appear to have no stalks.

The adult male is stout, being two and a half times longer than broad.
It is 1-3 mm. long and a little over 0-5 mm. broad. The body is almost
white in colour, with only a few irregular colour-spots on the thorax
along the dorsal surface. :

The antennules do not project beyond the anterior margin of the head
and are composed of three segments of which the third is the shortest
and is beset with setae along its anterior margin..  The antennae are
two-segmented, the second segment being long and somewhat rounded
distally.

The abdomen differs markedly from that of the preceding species.
It is less than a third of the total length and is distinctly broader than
long. The segments are all distinet both dorsally and laterally, but the
postexior line of demarcation of the fifth segment is not clearly visible
on the dorsal surface. The sixth somite is a short rounded process less
than one fourth of the length of the abdomen, and is narrower.at its
proximal end than at its posterior extremity. Three pairs of tuberculi-
form pleopods are present. :

Locality—The single specimen (C 516/1) that I have examined was
collected by Dr: N.‘Annandale in the Godaveri River, near Rajahmandry,
Madras Presidency, in August 1918. It is a left Bopyrid and is a parasite
of a" Palaemon closely resembling, but distinet from. P. scabriculus
Heller, :

has its usual small projection :
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P: godaveriensts differs from P.'b%jdchy;sbma in the following essential

respects -— ' O Lo
Female. :

1. The posterior boundary of the' head is not visible doxsally, as it
is partly fused with the thorax. . & %

2. The ovarian bosses ‘are feebly;developed.

3. The abdomen is proportionately longer. s

4. The outer secondary lamella of the posterior lamina of the-head .
is proportionately much broader and the median lobe, which is pigmented,
is not pointed in the middle. o :

5. The palp of the maxilliped is thicker and more rounded and has
a different arrangement of hairs. . e

6. The internal crest of the first oostegite is more strongly digitate.

7. The pleopods are small and the uropods do not appear to have:
any stalks. B :

Male. S

8. The abdomen is distinctly broader than long. e

9. The sixth abdominal segment is: proportionately shorter and is.:
ronnded, - :

Palaegyge alcocki, sp. nov. -
(Plate XVII, figs.:1-5).

This species closely resembles Horst’s P. budtendijki. :

The adult female is a little over 15 mm. long and about 13 mm. broad.
The colour of the body is pale yellowish and on the dorsal surface along
the deformed side there are only three broad colour-patches on the margins -
of the second, third and fourth segments. Ventrally all the oostegites
of the deformed and the first two of the non-deformed side are coloured.

The head is almost as long as broad‘and is distinetly separated from
the thorax. An indistinet groove rulining longitudinally about the
middle gives an appearance of its being formed of two halves. The
anterior border is regularly rounded, while the posterior, which is much
shorter, also forms a regular curve. Kyes are totally absent.

The first thoracic segment is very short'and is less than half as long
as the second. The ovarian bosses are well developed and are narrow
and elliptical. The epimera of the first four segments on the longer
side of the body are prominent structures and are about as broad as the
bosses themselves. Those of the last ‘three segments are also well
developed. The epimera on the deformeéd side are greatly reduced.

The abdomen is about two-fifths the total length of the body and is
slightly broader than long. The lines of demarcation of the first threc
segiients are quite distinet but those of the posterior ones are almost
totally obliterated. The rudiments of the pleural lamellac of all the
segments, especially on the longer side of the body, are fairly large.
Their shape, ete., is like that of similar structures in B. borres as seen
from Giard and Bonnier’s description and figures (1888b). The sixth
segmient 'is large and triangular, with its posterior margin slightly
depressed about the middle, but with its pleural lamellae presenting the
appearance of being deeply cleft. . .

The two pairs of antennac are greatly reduced and are hardly visible. -
The posterior lamina of the head has a large median lobe in the form of
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a triangle, the a.pex o'f;-ﬁ‘lichvis}-,pdinted’:,b,ﬁd Projects posteriorly beyond'

"all other structures. :"Both the secondary lobes are well developed, but

the inner is'somewhat narrower and is pointed posteriorly. The median .

lobe; (as also: some portion of the head' near it), has.a large number
of pigment; ‘spots scattered over the surface. - The maxilliped is about
one and a half times longer than broad:and has the usual shape. The
palp is deeply set in the anterior margin and.is considerably broader
.. near its-tip than at thé-base. . Along its antero-internal margin it has
seven ok eight'thick setae,looking like short spinous processes of the
margin. There are no sétae along its outer margin. .- =, - o
. The ventral surface-of the thorax is:raised’in prominent thick fleshy
ridges running obliquely. The first oostegite has a large distally rounded
posterior lobe beset with, stiff hairs along its inner margin. The internal
crest is well developed and is strongly digitate. It has about eight large
irregular processes near its origin diminishing in size from the first to the
last. The digitation, on the whole, is less prominent than in Horst’s
species. The peracopods have a large scaly boss on the basal joint,
occupying almost its entire margin. = The margin of the carpus is hairy
and the propodus has a large process against which the dactylus acts.

The pleopods touch 6ne another in the middle line and thus cover the
entire surface of the abdomen. " The rami are more or less equal in size,
except those of the last'pair, in' which the exopodite is longer and pro-
jects beyond. the sides of the abdomen. The rudimentary uropods are
present in the form of small oval bodies at the base of the sixth segment.

The male is about two and a half times longer than broad and is
whitish in colour without any prominent pigment-spots.

The hedd has a pair of small eyes in its posterior portion. The
antennules are three-segmented and the'antennae are composed of two
segments. The mandibles are long and curved and the maxillae are
placed close behind them.

The abdomen is a-little longer than broad and has the first four
segments quite distinet. The fifth is small and bulges out at the sides
of the sixth and is not clearly distinguishable from it. The latter is a
small thick process, rounded distally, about a fourth of the length of the
abdomen.” Ventrally four pairs of pleopods are present.

Localities—All the specimens in our collection have been obtained
from the branchial cavity of a species of. Palaemon resembling P. mal-
colmsonts H. M.-Edwards, but differing varietally or specifically from
it.r  The localities are shown in the following table :—

. Mathabhanga R., Nadia Dist. .. ... «. A, Alcock, 15tk November,
) 1892. (TYPES C 564/1).
Magura, Jessore Dist., E. B. e ... J. Wood-Mason and A. Alcock.
Narail, nr. Jessore, E. B, ~ v ... Capt. Stege. . .
Calcutta Market .... B. N. Chopra, 22nd January,
RN 1921.
Calcutty Market Y ... G. C. Chatterjee.
Edge of Godaveri R., nr. Railway Bridge, Rajah- :
mundry, Madras ... N. Annandale, 30th August,
Coinge e 1918. -
Mud Bank, edge of Kistna R., Bezwada . : .. N. Annandale, 6th September,
R L A 1918, : .

*The proportions of the largs chelipeds are different in these specimens: for' the
carpus is decidedly longer than the chela, whereas the reverse is the case in P. mal-
colmeonis. L o N .
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. The types consist of two adult females and one male. ~Most of
the specimens are adult, but some from: Narail and Bezwada appear
to be young. Two specimens from' the last locality are doubtfully
referred to this species. ‘. ’

The male in some of these specimens differs considerably from those
which have been taken to represent the typical
form. The .abdomen is miarkedly longer than
broad, and “thé fifth segment is sometimes so
reduced that it’is hardly visible, even at the sides
near the base ‘of the sixth “segment where, in
typical forms it has been described as bulging
out. The sixth”segment, perhaps as a result of
the reduction of the fifth, is seen to be a long
finger-shaped  process tapering posteriorly and
about a third of the total length of the abdomen.
This is the casein one ‘of the males obtained from
Magura, one from those collected at Narail and in
both the Calcutta market, the Godaveri and
Kistna R. specimens. ~The females of all these
specimens agree closely with the typical forms.
It is possible these specimens represent a distinct
variety, but as. there are no differences in the
{emale nor any other difference in the male except
Texr-ric. 16.~Palaegyge in the shape of the abdomen and as they have been

aloocki, sp. OV, found along with the typical individuals from .the

Dorsal view of male same host-species and from the same locality,
with long abdomen and T prefer, for the present at any rate, to include
terminal segment. them under P. alcocki. ,

From the description given above it willbe observed that correlated
with the presence of rudimentary pleural lamellac on the abdominal
segments of the adult female in P. alcocks there are also certain other
differences which distinguish it from P. buitendijki. Among such
differences may be noted the almost complete obliteration of the lines
of demarcation between the posterior abdominal segments of the female ;
the slightly depressed posterior margin of the sixth abd.omlnal somite;
the difierences in the shape of, and disposition of the hairs on, the palp
of the maxilliped ; the smaller and fewer processes of the internal crest
of the first oostegite and the marked differences in the abdomen of the
male. In the possession of pleural lamellae on the abdominal segments
of the adult female, P. alcocki resembles P. borrei, the only other species
of the genus in which these structures are so well developed in the adult.

Palaegyge abhoyai, sp. nov.
(Plate X VII, Figs. 6-10.)

The species in its ‘general appearance very closely resembles P.
prashadi. The adult female is about 8 mm. long and a little over 6 mm.
broad at the level of the third segment. . The colouration of the body is
somewhat like that of P. prashadi, but the three pigment-patches along
the deformed mazgin of the body are larger and extend even ontothe an-
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terior portion of the segment. Besides these there-are ¢olour-spots on
almost all the other thoracic :segments along both ‘sides):those on the
non-deformed side being the smaller. The posterior portion of the head
is invariably found pigmented. Ventrally all the oostegites of both the
sides are coloured and there isa streak of pigment running mid-ventrally.
Unlike P. prashadi, the, posterior. lobe of the first oostegite is not
pigmented. .~ - ; L o :

. The head, unlike that of P. prashads, is longer than broad and has a
regularly rounded outline. ' An indistingt longitudinal groove gives it
the appearance of being formed. of two halves. Both the anterior and
posterior margins are rounded. - : .

. The thoracic segments are distinct and the ovarian bosses are not as
strongly developed as those in P. ‘prashadi.. The epimera also, especially
those of the deformed side, are pooily developed. 2

. The abdomen is short, being: about one-third the total length of the
body, but is proportionately narrow for it is about as long as broad.
It tapers more rapidly posteriorly, and its segments are better defined
on the dorsal surface. The sixth segment is narrower and longer and is

much less deeply cleft. along the posterior margin.. Pleural lamellae
are totally absent. e < '

 The posterior lamina of the head consists of a large broadly rounded

median lobe, and two pairs of secondary lamellae of which the inner are
sharp, tongue-like, curved structures. ~The outer lamellae are broad at
the base but taper rapidly to the tip and their margins, like those of the
inner lamellae, are entire, and are not broken into lobules as they are in
the allied species. - A portion. of the ventral surface of the head close
behind the posterior lamina is pigmented. The palp of the maxilliped is
large and dome-shaped: and is-set obliquely in the anterior margin.
It has on its anterior and internal margins five or sometimes six long
setae, the outer margin being entirely unarmed. The characteristic
dark spot on the basal joint of the maxilliped of P. praskads is absent.

The first oostegites'-have the
same shape as those in the related
species, but. the internal crest is
different. It is less strongly devel-
oped and the digitations towards
the proximal end are: also less
marked. - There are about eight
irregular proceésses, all more or less
of the same size ; the two especially
large proximal processes that. are
presert in P. prashadi are absent in
this species: The posterior lobe is

* large and rounded, and there are
hairs along its inner margin. . The
legs have.a large scaly boss on their
basal “segment ‘representing’ the
lower boss of the allied species: All

Toxv-516. 17.—Palasgyge abloyai, sp.nov. - the remaining segments are as in
Thoracic leg of female : % 75. : the othér species. ‘

. . ] »
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i 1 and do not overlap one another
he pleopods are proportionately smal :
in tr}ll‘e (;Iﬁddlg line, nor do they extend to any appreciable extent bey(?.nd
the margins of the abdomen. The rami are more or less of the same size
except in the last pair, where the outer ramus is larger than the n}ni.
A pair of moderately large sac-like uropods is present near the base of the
s1x ent,. i .

bmt'll‘l}f: %I;ult male is 1-8 mm. long and a little over 07 mm. broad at the
‘Jevel of the third thoracic segment. » It is whitish in colour without any
i t-spots on the dorsal or ventral surface. _ o ‘
plgl'lfl?; he?ad is semicircular in outline and has a-pair of distinct eyes.

" The antennules are three-segmented and the antennae are smaller and

two segments. . .
forn%(]ei (;{)dvgglenbis about one-third the length of the body and is about

3 d. Sometimes, however, the length. slightly exceeds the
?)Z;:(Xil’;gh?‘ ° ’tl)‘fl?ﬁrst four segments are quite distinct; l}ut the ﬁfth'ls so;ne-
what fused with the sixth and is visible only: on the §1des, where it bu geﬁ
out near the base of the sixth. The last segment is small and squaris
about one-fourth the total length of{the. abdomen and has 1t.s Postenor
margin almost straight., Ouly three pairs of pleopods are present. <o

Localities—The species is a parasite of an undetermined SI?G%6~1 o
Polaemon and occurs commonly, for the most part in the G@ngetlc elta.

LN . TYPES (C 599/1
Calcutta Market Bagi 8225;; A ( /

R. Hughli, Sibpur, near Calcutta ... . N Annand?ale and 8. Kemp.
Garia, near Calcutta . -
Karsalang, 110 miles from Chittagong, Chittagong :
aﬁsill 'ﬂ'acts . res »+ - R. P. Mullins. .
i : i ly referred to the
The specimen from Karsalang is somewhat doubtfully .
species a?s it does not agree with the typical forms in the proportions of
the botiy. This is the only Bopyrid which has hlthferto been .obtalne.d in
a place where the water is presumably fresh at all times and is definitely
beyond tidal influence. The specimens from the Hughli River also were
captured at a place where the water is generally fresh at all times, but
is not definitely beyond the influence of tides. L ‘
B The conspiciws dark oostegites of the parasite are visible through
the carapace of the host, and the greyis'h, or sometimes ygllomsh,
mass of eggs is also dimly seen through it. ,
I havegfssociated this species with the name of Babu Abhoya Charan
Chowdhary, the able artist of the Zoological Survey of India, to whom
I am indebted for the careful and accurate illustrations that accom-

pany this paper.

Palaegyge demani Weber..

1892. Palaegyge demani, Weber, Zool. Ergeb. Niederlund. Ost-Ind. 11, pp. 560,
e tuhbing, Hist, Crust . 411 '

3 di %, Stebbing, Hist. .y Do .
%gg?(; gﬁi’;}%ﬁ ael%:m’, Bonniégr, Trav. Stat. Zool. Wimereuxz VIII, pp. 340,

341, pl. xxix.
i i i i deserip-
The Indian examples of this species agree closely with the
tions given by Weber and Bonnier and I haye only to .add a few notes.
Of the six specimens that I have examined “one. is young, while
another, the female of which does not carry any eggs in its incubatory




in a number of females to show this v

50O Records of the Indian Museum. [ Vor. XXV,
Ppouch; is. also: possibly immature. ~All these specimens: are markedly
lazger'than even Weber’s largest example, for “whereas: the latter ig
5-1:‘mm. long, ry ‘smallest specimen Is. 6-2 mm, .in léngth, while the

largest:is as much as 85 mm. long. The breadth varies between 5-5
mm. and 72 mm. :

specimens. .. The general colouration “of .t

on - the dorsal surface along the deformed
patches of pigrient on the posterior half of the second, third and fourth
_segments and sometimes a smaller patch- in a:similar position on the
trally, on the deformed side; all the oostegites and
even=the pleura of the first four segments are coloured. Along the
non-deformed margin the first, second arnd fifth oostegites are always
coloured, and sometimes the third is also Lightly pigmented.
- In all of my specimens the head is prolonged forwards in a narrow
frontal lamina. -. This structure has not been described by the author of

he body is pale-yellowish and
‘margin there;are three large

G
Tex1-r16. - 18.~—Palaegyge demani Weber-

Dorsal view of abdomens of six female specimens showing variation in its shape :
s . drawn to same magnification: x 8.

the previous authors, is very variable,

[

and:T have figured-the abdomen
ariation in the Indian specimens:
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In none of my examples, however, does the SixgilO)abq:ﬁ]ﬂé}?al“inIgiﬁte(el;t
¢ i ée . (Bonnier, p. wi e r-
form ““ une petite plaque carrée ” (Bo 3 bone B6T), but o e
andig abgeschnitten ‘(We er; p. 561), )
T&;lie :rn tf::;i ege%;]f;rcleftg witﬁ the posterior extremities some};u;xﬁs
II];loin’oed sometimes blunt. In one spec}llmer]t0 d(ﬁg. IBdﬁ sonféenoallon;j
‘ : n see
i ments are so reduced ‘that: the abdomen whe g
Eﬁ:tféfge:esgide appears to be formed of-only foup‘:segments. . This
it r, seeras to be a,bnormg.l. SR :
con%lﬁzopﬁgzﬁ‘;d in my specimens.is pro%or‘tlonatlely longerd thi?;]ﬁ
i ier’ (xix, fig. 2) and its palp is armed w
shown in Bonnier’s figure (pl. xxxix, fig i pep is armed with
si irs. The posterior lamina has on all of'its lo :
Z{fx};)irgfr‘izzg f)lzlrtshe exposed surface and its outer secondary lamella is
somewhat broader in my specimens.- . : ted distall
The posterior lobe of the first oostegite is more or less rounde y,

- and its internal crest has about eight small rounded: processes towards

its origin. The peraeopods have the u§u?1 Iiljgi scaly,bos:hon :}l::rbf?;;
i aller protuberance a littler higher up-on the o

p;) %if: ,s:,ilni Zesgr?nent. ? The outer margins of the merus and carpus are

ﬁairy and the latter has a number. of long hairs on:a process near its

. junction with the propodus. . - :

i d ao nlﬁt leave as’ much
leopods are propoxrtionately larger an
8 a;rehsnléo?gred asis shown by Bonnier (pl. xxix, ﬁg. 4). On tille shortfer
s%)de of the body some of the posterior ple(l)'}l):dsb P?J ectfllalgyo}?lg 1j;ese amngrf}:l;
. The rami are not sac-like, bu ; are thin
o ghzd?i?gsoiri?llle last two or three pairs are considerably longer than the
sidgpodites. The ventral surface, as shown by Bonnier, is raised in
rominent ridges. Uropods are totally absent. i sl
? The male is thick and stumpy, being about half as broa as ongi
The average length of the Indian. specimens 1118 1-6 mmi1 eg;l :?;eii?rsge
i i in large patches, one o :
surface the pigment is arranged in . h side of the
i ] ilar patches is present.on the héad a
thoracic segments. A pair of simila; ] . o 1 and
i j t runs in the mid-dorsal line also.
an incomplete band of pigmen e also. The
three-segmented and the antennae are corap )
antglllrlllties %rl(fe alfgomegn in my specimen is about one and a half times
%eg ader than long; and the sixth segment is not particularly naltrrowgr
nzg,r the base than at its posterior extremity. .Four-pairs of pleopods
e Lpzzzelbggj-.—The species has hitherto been ljzzgorded fimnﬁ Sum?l};]rlz
ing as a parasite of Palaemon pilsmanus de Man. :
(Im}i};, n(.) Zmégﬁfns are II)Jarasites of an undetermined specics of Palaemon,
]111d awerg collected by Dr. N. Annandale in the Godaveri River nea.;'
;{ajahmundry, Madras Presidency, in Augutst 1918. TfheP Zizzgfic; ;d
identically the same parasite on different .species o
:13;22:; zo widely se paﬁated from one another as Sumatra and Southern
India is interesting. ; . .
" Palaegyze bengalensis, sp. nov.
(Plate XVIII, figs. 1-4) AP doosti and
i ry closely resembles P. buitendijks and P. alcocki an
is lii‘];lfys’fs %:sc:)rifised ,Wi%rh them. The chief differences between these
species are given below. o S
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-~ The largest female-is- 16 m'm.‘l'ong 3ﬁdv14 mm. :-broad, though the

- .average size appears. to,be much émaller. - The. general colour of the
" body and arrangement of pigment:spots is like: thatof- P. alcocks, with
the:difference:that the head in its" posterior portion is also sometimes

ceolotred. o v e s e : .

~+iThe head islonger than broad and seems to be formed. of two halves.
The :posterior ‘border is much shorter than the anterior and, like the
latter, is rounded. = i S0l w o :
. ++The abdomen is proportionately shorter than in the two allied species,
and:i$ somewhat broader than long. The lines of demarcation of all the
segments are well defined on almost the entire dorsal surface. The
pleural lamellae -are absent, but the margins of the segments are well
separated from one another and are not. almost continuous, as they are
in Horst’s P. bustendijks..- The sixth segment is long and comparatively
‘narrow:and has its posterior margin-deeply clzft. In this respect the
species differs from both the related forms. S ’
.. »The antennules are two-segmented while the antennae appear to be
.formed of three segments. . The median lobe of the posterior lamina is
broadly rounded,and is not pointed in the middle like that of the other
two species. ; The secondary lobes are comparatively smaller, and of the
two.the outer is somewhat-broader. The median lobe has streaks of
pigment on its surface, and the secondary lobes also have a few similar
streaks. .. The mazilliped has a well-developed dome-shaped palp deeply
set in'the antérior side; and armed with five or six setae.
.. - The first-oostegite is like that of the allied forms and its internal erest
1s well developed and digitate. - The peraeopods have the usual struc-
ture. . :
. . The pleopods cover the entire surface of the abdomen, and conse-
quently the male is completely hidden under them. The exopodites of
some of the posterior pairs on the shorter side of the body project
beyond the abdomen. The uropods are present.

.. The male does not appear to differ much from that of the typical
P. alcocki.  The abdomen-is, however, markedly longer than broad,
and the sixth segment, which is almost circular in outline is proportion-
ately shorter.. Four pairs of pleopods are present.

Locality.—The types (C 525/1) were found in the branchial cavities
of Palaemon malcolmsonsi H. Milne-Edwards, obtained by myself from
the local market in January 1921.-: Three more specimens (of which one
is somewhat doubtfully placed in. this species) parasites on the same
species. of Palaemon collected near Calcutta by Mr. J. Wood-Mason are
also in our collection. : , :

The. species is distinguished from the allicd-forms, among other
. characters, by the absence of pleural lamellae on the abdomen of the
female, the well-separated margins of the abdominal segments, the
different proportions of the abdomen, the long, narrow and deeply-cleft
sixth segment and the rounded median lobe of the posterior lamina of the
. head. In the ale the abdomen is distinctly longer than broad.

In all probability this is the parasite, referred to by Henderson and
Matthail under ‘the generic.designation of Probopyrus, as heing “met

- -t Henderson and Matthai, Rec. Ind. Mus. V, p. 280 (1810).

. Tndian: Bopyrid Isopods.
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ith sometimes abundantly on P. malcolmsonds, inhabiting the branchia
with sometimes ndantly of , habit
chamber of either side.”

Palaegyze pi;a, sp. nOV.
(Plate XVIII, figs. 5-9) 1o
The adult female of an average size is about 5-2 nim. long and 4-6

% the smallest specimen is 4:0 mm. long and 36 Lroad,

t ] mm. 1 ad,
Ywnmiobggj (}ay.rglez:%s as much as 62 by 52 The form1s somewhat asym

; i being considerably shorter than
mefrical, the %;iorgzir?{lecg{oﬁ'e E))(f)d%rhe bgdy is whitish or shghtb;
th? Ot'hif. th ‘ch% abdomen and the sides of the thorax, on the dofrsa
e v?ectl white. The colour-markings on the dorsal s(;xr ace
arface pﬁr. athristic and are arranged in thg form of three bands, one
edion an ;rtwo lateral. The median band is fairly broad an }*u);s
o lv from end to end of the thorax and bifurcates anterlolr y
:gn:iri;o:;t}énd onto the posterior and ht(;ra%lmirglgs_ of aﬁl:g.h:(i% 1?1- :g
o s i i rein. of the head 18 .
?n some S.ple({;mrll(zlgs atieniﬁtzﬁgzixxifs, but consist of separate paffche:s
iy }a‘oer&t ZLxxs»nored in a line. That along ‘ohev-vdefoxzmed margin 13
o Plgmel; au:uter:> ortion ot it consisting of darker :patches plac;
o f ° ar, 51 while the inner corresponds in posttion to the
Dosi of thle m:)n-;glef:)rmed gide. The abdomen has no pigment spo‘cls1
o Ofl . -elir ventral surface. Ventrally all the oostegites of bot !
on 1’ﬂ§d orsae more or less equally éoloured, and most of the pleui:.
T olne a1£ the thoracic segments on the defo'rmed side are also
1aymellae d(.) Both the segments of the first oostegite are coloured, buti

lgmentt?efior lobe is unpigmented. The median band of the dorsa
ﬂle Loy tioned above, is seen on the vent:al gurface also. . .
sxder, Irln eilx -3 is distinct from the thoraX and 1s m_arkedly broader than
longr eA ﬁighﬁ prolongation of the an’;eri;); xlrlxa_rguiti 1(;3}1{; l;l;shzdnar?lz
' i ] order of which 1s slig ‘o
fronte! lla:m%aéoﬁzr: r;:zrafu}:;, and do not form lobu}ar processes. The
anﬁiﬁi; :ar:rgin ;s much shorter than the anterior and Is shghtly rounded,
s i are absent. o )
” 3%[}260 Sgrsssr:llx%g;:ié%zg;em is moderately long, in the mid-dorsal 1hne
bout two thirds the length of the second. The latter is almost asdong
o th eding ones. The ovarian bosses are well developed an anr:e1
ai thf s:ecec: esp%ciauy along the deformed margin. They are_longhan
) ealr H d that of the first segment occupies almost the anterior three-
(f)gzr’b}?: of the wmargin, while those of the follow;ntgh tlg;aset ?2%??;?
reins. The epimera oI the four seg-
occu%) 4 : 20111;12:?)1; Olf)l;il:s Ilr;?n%g lateral to t%e bosses and sepa.rated from
g’;felznsb r'1ndis'o'mc1; grooves. In some of ‘these segments e%l}?nera s{ete}rlré
to be pZesent on the posterior portion of the margins als;). o 0se 0
last three segments are bro;d;ﬁa:ia%cc;gi};gﬂ;lei ;}11112011;61 :ss l;gh an. onethind
abdomen is somewha all, :
ther];ﬁ:al length of the body, and is markedly b:oadexi ’th:n illi)gni.re EV};]e}
teural lamellae are totally absent and the segmental m rgbkl 1
Eeparated fror one another, those on the rion-deformed side being much

i ines of demarcation between
longer than those on the other, The lines of '
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some of the anterior segments’ ‘are well defined throughout the dorsal

surface, but in the posterior: segments the lines aredistinct near the

margin, while they are almost. totally . obliterated in’ the mid-dorsal
region. " The sixth segment differs’ somewhat from that of the other
species, and its shape varies - considerably in the specimens examined.
It is in the form of a median triangle, the length of which considerably

. . “e.

: Texr-Fie. 19.~~Palaegyge pica, sp. nov.
Dorsal view of posterior abdomminal region of female, showing variation in shape
;)f'isgelrlmina.l segment ; drawn to different magnifications; a:x 11, b: x 16,
Xkl . .
exceeds the breadth. The posterior margin is, in some specimens, almost
entire, while.in-others it has a minute excavation in its middle. The
excavation in’one specimen is well developed  and looks almost like &
slight notch.: . , '

The headon the ventral surface is profusely pigmented.  The anten-
nules and the axtennae are placed close behind the anterior margin of
the head and are both reduced to such an extent that their segments
cannot be definitely made out. The upper lip is large ‘and has the
usual triangular shape and the hypostome is pyriform with the narrow
end deeply concave. The mandibles are strong and curved and the two
pairs of maxillae are very much reduced ; the anterior pair is placed
close behind the mandibles, while the posterior is situated further back-
wards and outwards. The posterior lamina has a large rounded median
lobe, the postérior margin of which is almost straight in the middle.
Of the two secondary lobes, the outer is much’ larger than the inner,
is sharply pointed, and has a wavy external margin. The inner lobe
is narrow and tongue-shaped, with its apex pointed and the margins
entire. The maxilliped is a little longer than one and a half times its
breadth and has the usual shape. The palp is large and dome-shaped
beset with about ten long setae, of which eight are arranged along the
internal and anterior margins while only two are present along the
external.

The oostegites are comparatively small and the extensive marsupial
cavity has consequently & large opening. The first oostegite has its
anterior margin slightly concave. The posterior lobe is in most cases
folded, but seems to be large and bluntly rounded with its inner margin
sparsely beset with hairs. The internal crest is strongly developed
and except for three large, irregularly-rounded processes at its proximal
end, is entire. The remairing oostegites have the usual shape. The
thoracic legs have a large scaly boss on the basal segment. The ischium
is large and rectangular, the merus and carpus are reduced, the latter
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having three or four long hairs on its external imargin near its junction
with the propodus, which has a large process in - the usual pomtlon,‘
against which the dactylus acts. o

b

TExr-mé. 20.—Palaegyge pica, sp. nov.
@. Thoracic leg of female : x 100. b. P%eopod : % 100.

airs of pleopods are well developed and diminish ma,rkedl}:
in sirzlg1 ;gs:rt:xgoﬂy. rI1)‘he };)leopods of the two sides of the body are ;{)L
equal in size, but those on the dgformgd S}de are some\zvha’u larger. he
inner rami of some of the anterior pairs in some specimens meet those
of the other side in the median line, thp posterior. pairs remaining wide
apart, thus leaving a considerable portion of the ventral surface of the
abdomen uncovered. The endopodites of the first two pairs are some-
what larger than the exopodites, but the two rami of the posterior paxfs
- are ‘more or less equal in size. All the pleopods are proportionately
reduced and none projects beyond the margins of the abdomen. A pair
of small tuberculiform uropods is present near the base of thre sixth seg-
ment, but it is clearly seen only in some of the specimens. The ventral
surface of the abdomen, after the removal of the pleopods, is seen to be
raised in ridges which are broken up into large lc?bes. .

The adult male is short and thick-set. It is whitish in colour and has,
on the dorsal surface of the thorax, three diquntmuqus bands of dark
pigment running parallel to one another, one in the middle line and two
near the margins. A few streaks are present on tlze head also. An
average sized specimen is about 1'4 mm. long and 0°75 mm. broad.

The head is distinct from the thorax and has a semicircular contour.
The anterior margin is slightly arched while the posterior is produced
backwards in the form of an acute angle and is deeply set in the first
thoracic segment. The eyes consist of a small number (usually three or
four) of minute, dark ocular spots aggregat_ed together, or sometinies
arranged in the form of an axch, each group being placed near the margin,
about the middle of the head. The two pairs of antennae are placed
considerably behind the anterior margin of the head and do not project
beyond it. The antennule is formed of two large segments and a small
terminal one, the latter crowned with sctae. The.antennae are formed
of two segments only, the terminal being almost as large as the basal,
and none carrying setae.
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The abdormen is less than a third of the total length of the body, and

is considerably broader than long: The first four seégments are quite :

distinet laterally and are fairly well defined dorsally. also,
E i ~5130; but thi
. lezld ﬂie sixth are completely fused together so as to %e"indi;?n'gfﬁ:hg%ﬁ;
o :rﬁedatefr?iﬂy.’i As a result of‘this fusion the abdomen seems to be
forme of five segments only. The terminal segment is large and semi-
ircular in ;fqrm. Ventrally three pairs of large tuberculiform pleopod
are present:on the first three segments. Uropods are absent preopess

Locality—The five specimens that I refer to this speci iti
0;1 SLeaﬂd»er‘;pofamiscus‘ Kemp, and were collected byp(;gfssa.r%&_)azl‘gzﬁc
:imglganoid_ep in the Sgn_guerg river in Portuguese India in SeI;tembeI;
ey ough within ‘tidal influence, the water at: this particular
place, T:'am"informed by Dr. Kemp, was almost fresh: at the time of

collection.” . The type specimen i g i
oo Tostagioal Sy (I))f imen is numbered C517/1 .1p the register of

So far as'] am aware this is the first record of the occurrence of a

member of the genus Palaegyge on a host other than a Palaemon and the

generic position of the present species may possibly be

who follow the lead given by Giard and Bycr)x?nier azd re;itg?c};t:d 21}';1‘; h({se
genus p:@ parasite to a particular genus of host. Apart from £ﬁe nces
in the sixth abdominal segment of the female there does not hov}‘vemes
appear to b‘gia,ny ground for doubting the generic identity of P. z'caevelc'i
even in the case of the sixth segment, the difference, as will be sz;en ’fran
the accompanying text-figures, is one of degree only. In P. alcocki (l)m
the sixth ‘segment of the female is only slightly depr:essed in atls;g

middle of its posterior margin, th
makes it Lok distinctly cleft, ough, the presence of ploural lamallae

Genus Probopyrus Giard and Bonnier.

1879. Bopyrus (?), Leidy, Proc. dcad. Nat. Sci. Phil b
X  Proc. . Nat. Sci. Philadelphia, pt.
igg(l) go(g%, %i::]ge:(,; Dzzz ?Tatii}al. HExi;ztenzbedz'ngungﬁn:i’lelr)tf‘%'efé }98-
. ) 5 Zoo ) .
{gsg. Bopyrus, Gissler, dmer. S raliss X%}fo;{s (?."d Colieges, p- 289.
88. Probopyrus, Giard and Bonnier, Comp. Rend. Acad. Sci. Pari
1sss. pE 304 and Ann. Mag. Nat. Hist (6) I, p. 234 . aris OV,
1888, P:‘)bopyrw, Giard and Bonnier, Bull. Sci. France Belgique XIX.
= 1895 Properdiee Weber, Zool. Ergeb: Niederland. Ost.-Ind. 11, ; P 55
1508 Przbbopyma, %tebbmg, Hist, Orust.; p. 416. ) T B 55T,
.. Probopyrus, Bonnier, Trav. Stat. Zool. Wi ‘
}38; g%ms, Rxthgx};isog, Proc. U. 8. th. JZ’% Wﬁ%ng, {};"78342-
. opyrus, Richardson,? Proc.. U.-8. Nat. M VI ; Y
1005. Probopyrus, Richardsont Bull. U. . et s, 20, b 3 o
11 . Probopyrus, Richardson, Proc. U. S. Nat. Mus. XL, o 523 Cpartim).
3. Proéopyma, Nierstrasz and Brandisé, Siboga Eped. .éeg: XX.XIIb p- 93

1 T have not seen these papers.

2 T am of opinion that Miss Richardson’ )
op! son’s Probopyrus alphei d
genus Probopyrus at all, tho e A et ot not pelong to th
ge asn¥ o o ugh from the existing descriptions I am unable togrefer i:
have not; included Probo: i i
) pyrus latreuticole (Gissler) in thi ;

;%:;to ;ﬁle;; ;:rsxtic:;ge?sf 1131;5 :ﬁ)doml:;xal'segments in the fer)na,le a,zllsdgti:;:%:g;‘eg::z i)efa:ﬁg

2 s s € mal i
opinion that it Tepresents an unde:c;iiezcllwggix;wn o ten, TR
<«¢ Bopyroides latreuticola ’, p. 537. ) :

% See addendum; p. 541. T i iti i
s somew}_]a.t doubi;ful? he generic position of Nierstrasz and -_Brsmdis's species

T am of
For further particulars see under
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I define the genus as follows i—

Branchial parasites.

Female. Body only slightly asymmetrical.

Head distinct from the thorax, generally prolonged forwards into a
frontal lamina. Eyes invariably absent.

Thoracic segments well defined on the dorsal surface, and separated
by distinet notches along the margins. Ovarian bosses well developed
and epimera distinct. Tneubatory cavity only partially covered over
by the oostegites. A single prominent boss covered over with hairs and
small scaly structures present on the basal joint of all the thoracic legs.
Ventral surface of thorax raised in large fleshy ridges.

‘Abdomen about one-third (or slightly Jess) of the total length of the
body, rarely longer. Segments generally somewhat fused on the dorsal
surface, always separated by deep clefts along the margins. Pleural
lamellae totally absent. Sixth abdominal segment a large triangular
structure with the posterior margin regularly rounded and entire, rarely
notched in the middle. Five pairs of biramous pleopods present, dimin-
jshing markedly in size from the first to the last. Uropods wanting.

Male. Head distinet from the thorax, bearing a pair of well-deve-
loped eyes. .

Thoracic segments distinet both dorsally and laterally.

Some of the anterior abdoxinal segments sometimes distinct dor-
selly, sometimes all fused entirely but always well defined laterally.
Three to five pairs of rudimentary pleopods present. Uropods absent.

Type-species —Bopyrus ascendens Semper.

Some confusion seems to exist regarding the definition of this genus.
Giard and Bonnier who are its authors do not mention any sufficiently
well-marked characters by which it may be distinguished from the other
genera of Bopyridae. One character, however, which they (1888b,
p- 55) especially mention is that « chez la femelle du c6té dorsal, les
anneaux de labdomen quoique soudés entre eux sont séparés par des
lignes de demarcation tres nettes et visibles méme sur le milieu du corps.”
1n their account of the type-species, P. ascendens (Semper), they describe
the male as having all the abdominal somites fused together and carrying
five pairs of pleopods. The female has no uropods. In the genus they
also included Packard’s Bopyrus palaemoneticola in which the first three
or four segments of the abdomen of the male are quite distinet even
dorsally and only three pairs of pleopods are present.

In 1892 Weber described bis species P. giardi in which the first four
segments of the abdomen of male are distinet, and carry a pair of pleo-
pods each; the fifth and the sixth are fused together to form a “ pygi-
dinm ” and are devoid of appendages.

Stebbing in 1893 defined the genus as follows: ““In the female the
pleon has the boundaries of the segments well marked all across the back
and has five pairs of two branched pleopods. In the male the pleon
has five pairs of tuberculiform pleopods...... 2> The part of this

definition relating to the pleopods of the male is accurate for the type-
species only.
‘ In the key to the genera of Bopyridae given by Bonnier in his mono-
graph Drobopyrus is distinguished from the closely allied genus Palae-
H
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" gyge Giard and Bonnier by the fact that in the female the somites of the
_ . pleon are “3 peine distincts:” in the former, while they are ““ nettement
- “distincts ’ in the latter. But in his figures of the various .species of
‘these two genera there does not appear to be any appreciablé difference
_in this respect. ' The same lack of difference is observed in Giard and
Bonnier’s figures (1888, pl. ii and iv) of Probopyrus ascendens and Palge-
‘'gyge borrei. The condition of the abdominal somites of the male does
not appear to be constant from Bonnier’s figures, for in P. palaemone-
ticoloa and P. giards at least the first three or four of them are quite dis-
tinet, while in P. ascendens all the somites are fused. The number of
‘pleopods’ of the male also, as already pointed out, is different in these
three species, there being three pairs in the first, four in the second,
while all -five are present in the last. '
. Miss Richardson in her key to the geners of Bopyridae (1905, p. 499)
distinguishes Probopyrus from other genera by its having the ““segments
of abdomen fused in male > and the * segments of abdomen distinct in
female.” .: When defining the genus (p. 553) she says: “ Segments of
abdomen-in male fused dorsally, but defined on the lateral margins.
* Five pairs of small tuberculiform pleopods present. Uropoda wanting.”
I have not been able to cotsult Packard’s original description and
figures of ‘Bopyrus palaemoneticola, but as mentioned above, from
Bonnier’s description and figures, it appears that in this speciés, as in
P. giardi, the four anterior segments are more or less distinct on the
dorsal surface. Miss Richardson’s statement that five pairs of pleopods
are present in the male is also incorrect, as in two of the species! men-
tioned above the number is smaller, as it is also in some of her own species.
In P. bithymis and the doubtful P. alphei the number of pleopods has not
been mentioned while in Gissler’s P. latreuticola® they are described as
entirely absent. Later, in her species P. panamensis, Miss Richardson
(1912) describes only three pairs of pleopods in the male. Thus among
Miss Richardson’s species it is only in P. floridensis that the full number
of pleopods is present. :
- Of the two new species described in this paper, one, P. annandales,
; has three abdominal segments of the male quite distinct dorsally, the
“fourth is partly so, while the fifth and the sixth are fused on the dorsal
surface. . In P. gangeticus the first three or four segments are distinct,

 the last two being partly fused. Five pairs of pleopods are present in .

both these species.

- A number of well-defined characters are, however, as a rule present
in all these species by which the genus Probopyrus may be distinguished
from other genera of Bopyridae. As already mentioned under the
account of the genus Palaegyge, the uropods and the pleural lamellae of
the abdominal segments in the female are absent in Probopyrus and the

! Bonnier and Miss Richardson attribute different number of pleopods to the male
of P. palaemoneticola ; the former states that there are three pairs, while the latter in 1904,
and under the name of P. pandalicola in 1903, mentions five pairs.. Miss Richardson
describes the abdominel segments of the male as fused about the middle of the dorsal
surface while;Bonnier’s figure shows them sas distinct. I have not myself . examined
.any specimen:of this species. .. ' . . .

I have elsewhere (pp. 537, 538) shown that Gissler’s Bopyroides latreuticola cannot
be considered » member of the genus Probopyrus, N o T
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sixth abdominal somite is large and triangular in shape with a ,rounde(} .}
and generally unbroken posterior margin. In addition, some or 511 o1
the abdominal segments of the male are generally fused on the dorsa
surface: These characters are constant in'all except two of the American
forms. In P. floridensis Richardso_n, there is sometimes a m1nute exca:va-1
tion in the middle of the posterior margin of the terminal abdomina
segment in the female, and in P. panamenszs_Rlchardson,'th1s goes a step
further and becomes a small rounded notch in the posterior margm.
The forms belonging to the genus Probopyrus are very similar to .thosgl
included in Latreille’s genus Bopyrus, and are believed by Giard an
Bonnier to represent their less degradefi ancestors, ‘virhlch have reta‘med
in the structure of the pleon the typical organization of the Iomelis.
The adult female of Probopyrus has, as it were, definitely preserved the
characters which are ouly transitory in the female of Bopyrus. The
partial fusion, on the dorsal surface, of the abdominal segments of the
female of Probopyrus has gone further, so as to become almost completef
in the female of Bopyrus, and the well-developed biramous pleopods }?
the former are so reduced as to become mere rudimentary plates in the
latt’i‘lﬁe relationship,! though perhaps not genetic, between Palaegyge
and Probopyrus has already been discussed in the account of the former
genus, and a number of distinct characters separating the two have been
pointed out. It may, however, be reiterated here that.th.e resembl_a,ni:e
between these two genera is sometimes so great that it is excegdn}g y
difficult to distinguish one from the other. As an example of this mm(!l-
larity may be mentioned the two American species which Miss Richard-
son (1912) has recently described, Palaegyge meeks and Pmbopyru.;
panamensis. Except for the presence in the female of the former,ti)
uropods, appendages which, it may be pointed out, are not infrequently
absent in the members of this genus, there does not appear to be any
well-marked character to indicate the generic position of these two
forms, and it is exceedingly doubtful if, from the published descnptloxé
and figures of the latter species, one could be sure of the correctness o
i ic di sis. . ]
- gLeiLerllfagzleaggyI;z, the genus Probopyrus lives mostly in fresh or brackish -
waters, though one species is littoral and marine. All the hitherto
known species live parasitically in the branchial cavities of the 'mer}rxbeﬁs
of the genera Palaemon and Palaemonetes, and have been met with in the
Malay Archipelago, India and various parts of N. America. The hoiﬁs
and localities of the species which I recognise as belonging to this
genus are as follows —

Name of species. Locality. Host. N
P. ascendens (Semper)? ... Streams of Philippine Is. and Palaemon lar Fabricius.
o Amboins. L
P. palaemoneticola  (Pac- Atlantic Coast of  North Palaemonetes vulgaris. Stimg-
’ ' Anmerica. son. .
P ggz;;i Weber ... Streams of Sumatra .. Palaemon placidus de Man.

1 This question has also been discussed by Nierstrasz and Brandis (1983, pp. 90, 91).
N 1. i : . . .
See 28'%1?0? dﬁex&fﬁ;rg o?Parie was kind enough to send me for examination a specimen
of this spe:cie;s collected in Amboina. This specimen is one of the two on which Giard
and Bonpier's description was based.

"2
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- .Name of species. Locality. Host.

P.: floridensis Richardson . St. John River, Florida Polaemonetes exilipes Stimp-
: . son.

P. bithynis Richardson ... Delta of the Mississipi R., Palaemon okionist Smith
: U. A,, and Escondido

River in Nicaragua.

and -Palaemon acanthurust

Wiegmann,
P. panamensis Richardson Canal Zone, Central Palaemon acanthurus?
. America. ‘Wiegmanm.

‘Most of the species are purely freshwater forms and P. ascendens
has been found living on its host Palaemon lar, captured at considerable
altibudes. Some of the American forms are deltaic and Palaemonetes
vulgaris, the host of P. palaemoneticola, is littoral and marine, though
most’ of the species of the genus Polaemonetes live in fresh or brackish
water.

..The two new species described in this paper are parasites of Palaemon

and were both collected in places subject to tidal influences. Their
localities, ete., are given here:—

.- Name of species,

Locality. Host.
P. annandalei Tale Sap in Peninsular Siam Young of probably Palac-
(water slightly brackish). mon sundaicus (Heller),
P. gangeticus ... Gangetic Delta ...

Palaemon sp-

" The Indo-Malayan species of the genus Probopyrus may be distin-
guished from one another thus:—

I. Abdomen of female one-third or less of total length of
body, and generally markedly broader than long.

A. Abdomen of male distinctly broader than long;
abdominal segments of female almost distinet mid-
dorsally ; external maxrgin of outer secondary lobe
of posterior lamina of head more or less digitate.

1. Body of female almost as long as broad;
abdominal segments of male completely fused
dorsally ; five pairs of pleopods present

2. Body of female longer than broad; some of
anterior abdominal segments of male distinct
dorsally ; four pairs of pleopods present oo P. glardi Weber.

B. Abdomen of male almost as long as broad ; abdo-
minal segments of female partly fused mid-dorsally ;
external margin of outer secondary lobe of posterior
lamina of head entire. [Most of the abdominal

+ - segments of male distinet dorsally; five pairs of
pleopods present in male] ...
IT. Abdomen of female about two-fifths of total length of
body, and slightly broader than long. [External margin
of outer secondary lobe of posterior lamina of head
entire ; abdomen of male broader than long, most of
the abdominal segments distinet dorsally and five pairs

" of pleopods present] ... . .

P, ascendens (Semper).

P. annandalet, sp. nov.

wee DI gangeticus, sp. nov.
Prohopyrus annandalei, sp. nov.

‘The adult female is slightly asyminetrical, and inthe only specimen
that I have examined, the left side of the body is shorter than the right.

! Following Miss Rathbun, Miss Richardson has referred these two species to the
genus Bithynis but I am informed hy Dr. Kemp that the genus is more generally known
as Palaemon, )

2 This species has been referred to the genus Macrobrackium, which is; at most, g
snbgenus of Palaemon. . "
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It is 6 mm. in its greatest length and is 4'5 mwm. broad at the level of the
t}gird thoracic segxgnent. Thebbody is pale yellowish in colour, with hﬁxe
head, abdomen and sides of the thorax, on the dorsal surface, V\{ 1e.
Dorsally the thorax has pigment-streaks arranged more or less 1:eg1.:1 arl g;'
in the posterior portion of some of the segments on the d;fonne 1Jsxir—
of the body. On the non-deformed side also there are a few spo §tes
regularly scattered about. On the ventral surface all the oostegites.
especially those of the deformed side, are coloured.

TEx?-F16. 21.—Probopyris annandalei, sp. DOV.
« Dorsal view of female: X8. . Ventral view of same: X8

"The head in dorsal view is rounded, broader than long, and is enclosed
on 1131}11: posterior and lateral sides by the first thoracic segmelgt. dIt 12
roduced forward into a narrow frontal lamina, the anterior border o
Evhich is only slightly arched. The antero-lateral corners are not pro-
duced into lobes, but form somewhat sharp angles. %‘he postanoi;
margin forms a broad, regularly ﬁ?unc]l)ed c;n:ve, not sharply marked o
. es are totally absent.
fm!%]gl i]:c};)argzc( segri’len’cs are all ydistinct both dorsally and laterally.
The first segment is very short in the mid-dorsal region, the seiflllli ﬁs
almost as long as the third, while the rest are slightly longer. . the
segments, except the first two, are directed }oackwards' at the sides, the
former being turned forwards. The four pairs of ovarian bosses occul]gl)y
the anterior two-thirds or three-fourths of the segmental marglrllls, this
portion being separated off by a prominent constriction from the lpos-r
terior portion, more or less rounded at the margin. Fach ’§>1os§,‘1 is fong,
and oval and the third is the longest. The epimera of the 1rst; Zﬁr
seoments are in the form of very narrow plates, lying lateral to the
bobsses, while those of the follovymg three occupy the e‘ntlrebnzlan‘glns(:.l
The abdomen is about one-third of the total length of the body, an
is broader than Jong. The segments are all distinet from one apot(};gr,
though the lines of demarcation between them are not well det:)ni, t;‘n
the mid-dorsal region. The pleural lamellae are totally absenf;r hu ) t}el
margins of the segments axre well separated from one ‘anotherl.. ; e six 2
segment is large and triapgular and extends posteriorly a little beyon

the fifth, its posterior margin being regularly rqunded and entire.
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. After removing the first pair of incubatory plates the head is seen to
be a squarish structure, with the anterior side somewhat longer than the
posterior. - The antennules and the antennae are extremely reduced
and the latter appesr to be three-segmented. ~The upper and the lower
lips and the mandibles have the usual shape and position and the maxillae
are extremely reduced. ~The posterior lamina of the head consists of a
large broadly-rounded median lobe, and the two usual pairs of secondary
Iamellae ; the inner lamella is narrow with a somewhat blunt extremity,
while the outer is much broader and tapers towards the tip, where it is
pointed. The outer margin of the latter is entire and is not broken up
into digitations and lobes as it is in P. ascendens (Semper) or P. giards
Weber. Each maxilliped is about one and a half times longer than
broad and consists of the usual two segments; the basal is small and
triangular, while the anterior is guadrilateral with the inner margin
straight and outer rounded. The palp is short and thick with its

anterior extremity slightly rounded or almost straight. It is armed
with five or six long .setae arranged chiefly along the anterior

margin. The muscles at the base of the anterior segment are strongly
developed.

Texr-ri6, 22.—Probopyrus aniandalei, sp. nov.
a. Left maxilliped: x55. b. First oostegite: x27.

The ventral surface of the thorax is raised in large fleshy ridges. The
five pairs of oostegites are large and consequently the opening of the
incubatory cavity is considerably restricted. The first oostegite is much
longer than broad and consists of the usual two portions. The anterior
margin of the anterior segment is almost straight, while the posterior
segment is drawn out at its infero-external corner into a large lobe
rounded at the extremity. The inner margin of this lobe, which is
deeply concave, is beset with a number of small hairs. The internal
crest is not strongly developed, and, except for a small number of
almost insignificant lobules near its origin, is entire. The remaining

oostegites are. of the usual shape; those of the fifth pair are much

. . . B . . ) ‘ . . r‘
i923.] B. Crorra : Indian Bopymd Isopods. 513

‘incubatory pouch from behind.
longer than the rest and enclosrfh:i}ie ;) oZterior ymgrgins s row
of lomg hairs arranged along their
length.. The seven palrs of thoraclc
legs are well developed and the last
three, especially on the deformed side
of the: body, are somewhat crowded
together. ' Each leg possesses a large
scaly boss on the basal segment, which
is the largest ; the ischiwm 13 also quite
large and is triangular; all the other
segments except the propodus are
small. - The external margins of the
carpus and the merus are in part balry,

nnan. 204 the propodus has near 1ts junction
. 3{131; };;?bglg?:us with the merus a prominent projection
Thoracic leg of female: X 70.  against which the dactylus acts.

i ' lamellae of
is broader than long and has the pleural
its Ei;:égigngsgaﬂy absent. The five pairs 01{1 blramzﬁs Flespoili :ﬁz
‘ inish in size from the first to the last.
well developed and dlmm{sh in size fr: ot o
] irs.the endopodite is the larger of the two rami, ¢
:lxxlzegrc:; I1);;11'0591(309ods; I1)nee‘o in the middle line. TIn the fourth pair the

Texr-11G. 24.—Probopyres annandalet, 8p. DOV.

: X 165,
i : % 50. b. Head appendages of male: X
o Dorsal view :f Ylfne%lgralxview of abdomen of male: x100.

i i t equal in size, while in the last
onodite and the endopodite are almos : .
:)];:Pf%rmer is distinctly the larger of the two. The inner rami of the
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last three pairs do not meet in the middle line; they leave a consider-
able part of the ventral surface of the abdomen uncovered, where the
male lies. All the rami are oval or elliptical with their tips bluntly
rounded in the anterior pairs, while those in some of the posterior ones
are more or less pointed. The uropods are totally wanting.

The male (Text-fig. 24) is a little over 1 mm. in length and about
04 mm. broad. It is pale yellowish in colour and has no prominent
colour-markings on the dorsal surface. ©

The head is semicircular in form, with the anterior margin regularly
rounded. A -pair of small eyes is present on the dorsal surface, in the
posterior half of the head, one near each lateral margin. Ventrally
the wsual appendages are present. The antennules are five-segmented,
the basal segment being very large and the terminal extremely reduced.
The antennae are also composed of five segments, and here again the
terminal segment is very small. The margins of some of the distal
segments in both the pairs of antennae are beset with small setae.
The mandibles, the maxillae and the upper and the lower lips are all
normal and the maxillipeds are, as usual, absent,

The thoracic segments are all distinct and the seven pairs of legs
are provided with a well-developed claw each.

The abdomen is about one-third of the total length of the body, and;
contrary to the rule in the genus, is as long as broad. Along the margins
all the six segments are quite distinct, while on the dorsal surface the
lines of demarcation of the first three are clearly defined. The line
between the fourth and the fifth is somewhat indistinct, especially in the
mid-dorsal region, while the fifth and the sixth have no line between
them. Ventrally also the boundaries of the first four segments are well
defined. The terminal segment is broad and squarish and its posterior
margin is produced into a small process in the middle. Five pairs of
pleopods are present, one near the postero-lateral corner of each of the
first five segments. Some of the pleopods are constricted about the
middle of their length, so as to give an appearance of being formed of
two portions. The uropods are absent.

Locality.—The single specimen (C 503/1) that I have examined was
collected by Dr. N. Annandale during his tour in the Far East. It isa
parasite of the right branchial cavity of a young specimen of, probably,
Palaemon sundaicus (Heller), captured at Pak Raw in the Tale Sap
in the Peninsula of Siam, during the month of January 1916. The

water at this particular point, I am told by Dr. Annandale, is only
slightly brackish. ‘

Probopyrus gangeticus, sp. nov.
(Plate XIX, figs. 1-5.)

The adult female is on an average, approximately 7-5 mm. in its
greatest length and about 5-5 mm. broad at the level of the third thoracic
somite. The form of the body is slightly asymmetrical, one side being
somewhat curved in. The general colour of the body is pale yellowish
and there are no prominent markings on the dorsal surface. There are,
however, some faint pigment-patches near the deformed margin of the
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ometimes a few colour-streaks are present in the mld—d01"sal
Il'):g%?),nazfsi mVentra,lly all the oostegites of both the sides are c?l(iplgil,
but the amount of pigment on the deformed side of the body is markeadly

; n the other. .

mor;}fjﬁ’l%;d]? aéze(; from the dorsal surface is ltoux}de_d, and is a,h{uost. &i
long as broad, and in some specimens has an indistinet groove 1;11;011\1‘112
longitudinally along its middle, so as to give it the appearance o‘ fﬁuib
formed of two halves. Anteriorly the h'ead is prolonged 1}:1L1tio Py aﬁl\ 37
broad frontal lamina, the anterior margin of which is slig t)i &ic cd.
The antero-lateral corners do not form sharp angles, but are b ;.1131 i_z?n
somewhat lobulaxr. The posterior margin 1s distinetly separated from
the thorax and is broadly rounded. Kyes are totally wanting.

The first thoracic segment is very short in the mid-dorsal line, Ttlﬁe
second is shorter than the third, while the rest are sub-equal. . tli
ovarian bosses are fairly distinet, long and oval, situated on abou ‘l‘h%s
anterior three-fourths of the margins of the first four segments. et 1I
anterior portion is constricted off by a deep notch from a pos 611(1)35
rounded and finger-like portion. The margins of the last thr&}ale seginen
are entire. The epimera of the first four segments are somew. ab n;rfr?w,
but distinet; they lie lateral to the bosses and are separate: . 101%1_
them by indistinet grooves. They do-not extend to the posterior po;
tion of the margin behind the ovarian boss. In the last three segments
the epimera are well developed and occupy the entire margins.

domen is proportionately longer than that of P. annwndcflez,
beinTgh ?naiglis case abgutptwo-ﬁiths of the total length of the body. t[‘he
breadth, as in the former case, slightly ez_x:ceeds the length. The seg-
ments are all distinct laterally, bub the. lines of'demarcatlon. betw{;inl
most of them are somewhat obliterated in the mid-dorsal region. a e
pleural lamellae are absent, but the segments are separated byd eep
clefts along the lateral margims. The sixth segment is large and tri-
angular and extends slightly beyond the fifth, apd its posterior margin,
which is rounded and entire, has a small pointed projection at 1ts
middle. This is better marked in young specimens than in mature
Oneffhe antennules and the antennae are extremely reduced, and the
number of segments of which they are composed has not been deﬁmtely
made out. The latter are probably three-segmented while the former
appear to be formed of two segments only. These appendages are
placed considerably behind the anterior margin of the head, and consiz-
uently do not project beyond it. The maxillae are also extremely
:rleduced and all the other appendages are normal. The posterior lamina
of the head has theusual structure ; the median lobe is somewhat tri-
aneular, with its posteriorly pointing apex rpunded, apd of theBtW(ﬁ
secbondary lobes the outer is the broader, especially near its base. o/t
the lobes are more or less sharply pointed at the apex. Asin P. annan-
daled the outer margins of both the lobes are entire. The median lobe 1;
darkly pigmented, and the secondary lobes also:have some streaks o
pigment on their exposed surface. The maxilliped is proportionately
broad, being less than one and a half times longer than wide. It has
the usual shape, but the basal segment is somewhat smaller and the
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terminal squarish. The palpis deeply set in the anter; .

. The pal oI margi i
large and pyramidal ‘with its apex actually pointed. It cii%igg 2.%%11:

hree setae, one at its extremity, and two along its i i
_ The ventral surface of the thorax is raised :igmsos 11:1%? ﬁﬁgtl
ning, fleshy ridges. = The five pairs of oostegites are somejwhatqsma}lrl run(i
only partially cover the incubatory cavity, thus leaving it with a 1::1
1openmg. The first oostegite has its anterior segment about half t]%:
ength of the - posterior and is considerably broader than long. It
anterior margin is almost straight, or even slightly concave Th%‘ i
terior segment is drawn out into a large lobe bluntly rounded diéstal?s-
:ﬁld beset Wlthuhajlrs-along its inner margin. The interna] crest unh']Ze,
at of the preceding species, is well developed and is strongly & itat
over about half of its length towards its proximal end. In this rge on
1t is broken into about ten large processes of an irregular shape ngiz

distal portion of the. crest is entire. The remaining oostegites are all -

normal, and those of the fifth pair
as usual, are provided with long’
hairs along their posterior borders.
The thoracic legs Possess a promi-
nent boss on their bagal joints
which is covered with hairs and
small scaly structures. The ischjum
is better developed than in the
_former species, and is quadrilateral
in shape; the merus and the car-
pus, especially the latter, are small
and their outer margins are hairy
that of the carpus having three 013
four long hairs near its junction
Thoracic leg of female: x 100. .Wlt?lthe propodus. The propodus
o ) ‘ 1s of large si i
gzzleictlocrll olf its n:;a.rgi%, in the usual posi’uiof,e Zlgaei’r?sl;dv?}?fci p;ﬁ:n gvlzﬁt
eloped claw acts. Some of the posteri i i )
the deformed side of the bod , are I?Iasci?lglrofealtr: Ofe Izﬁi%he:rp eally on
The abdomen is somewhat broader than 1o :
of its segments are totally absent. The pllelgl’)::ilg Z,Irlz I;izlﬁraéijgsllag
and decrease in size posteriorly. The endopodites of the anterior 1? :
or sometimes threg,, Pairs meet in the middle line ; those of the last IWO
pods remaining wide apart. The inner rami of the anterior a,irsfJ o
markedly larger than the outer, but the swo rami of the posterli)or :re
are more or less equal. "All the rami are oval or elliptical with %)hl?s
tips rounded—bluntly in the anterior pairs, somewhat sharply i te .
posterior. The uropods are absent. P n the
. The male is about 1-8 mm. long and over 0-6m i iti
in colour and has no characterist?c colour—marking;. E:]f:zzgi: alﬁrﬁag]tmg
of a darker shade than the rest of the body runm'ng’ parallel to each a'g.
of 1;%31 blc;dydon the dorsal surface of the thorax. s e
e head is semicircular in outline, with the anterio in sk
arched. A pair of eyes is present about the middle of thre Iﬂ:;gmo]sllégﬁgy
each margin.  The antennules and the antennac are placed co:isiderabl;

TExr-FIG. 25.—Probopyrus gangeticus, sp.
nov.
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behind the anterior margin of the head and do not project beyond it.
The antennules are composed of five segments of which the terminal
two areé extremely reduced. The antennae are somewhat smaller and
are probably formed of two or three segments only, the terminal being
fairly large and truncate distally. The mandibles, maxillae and the
other appendages are of the usual type.

The abdomen is siightly less than a third of the total length of the
body and, as is the rule in the genus, is distinctly broader than long.
All the six segments are distinet along the margins, and the lines of demar-
cation of the first five are well defined on the dorsal surface also, that
between the fifth and the sixth being obliterated about the middle.
Ventrally also these lines are clearly seen. The sixth segment is squazrish,
but is proportionately less broad than that of P. annandalei. Five pairs
of pleopods seem to be present.

Locality.—The species is a parasite of the branchial cavity of an
undetermined species of Palaemon, and seven specimens of it, including
the types (C504/1), were collected by Mr. T. Southwell on board the
Bengal Wisheries steam launch ““ Kitty ”” in the Pussar River near
Khulna, in the Gangetic Delta, in September1915. Of these seven speci~
mens two are young, while another in which the incubatory cavity of
the female does not carry any eggs, is also possibly immature. None of
these three is accompanied by its male. All the four remaining females
are adult, having their incubatory pouches full of developing embryos,
and three of them carry males between their pleopods. The largest
of these specimens is 9 mm. long, while the smallest—an immature
female—is 6-5 mm. in length. A number of other specimens, both
immature and adult, parasitic on the same species of Palaemon,

procured by myself from the local markets and probably collected
in the neighbouring streams of the Delta, are also referred to this
species. The largest of these is over 12 mm. long and about 9 mm.
broad, but it is probable that some specimens attain a size even
larger than this. ‘

P. gangeticus differs from P. annandales in the following essential
respects :—

Female.

1. The head is somewhat longer than broad and is indistinctly
divided into two longitudinal halves.

2, The abdomen is proportionately longer.

3. The posterior lamina of the head has a different shape.

4. The maxilliped is proportionately broader, and its palp, which is
pyramidal in shape, is provided with fewer hairs.

5. The internal crest of the first oostegite is better developed, and is
more strongly digitate, and the posterior lobe is bluntly rounded distally.

Male.

6. The second pair of antennae is shorter than the first, and com-

posed of a smaller number of segments.
7. The abdomen is broader than long and its terminal segment is

proportionately narrower. The pleopods are reduced and are not
constricted. :
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Genus Bopyrus Latreille.

“Insecte de la crevette,” Fougeroux De Bondaroy,t Mem. Acad. Roy.
8oc. Paris, p. 29,

1798. Monoculus, Fabricius, Ent, Syst. Suppl, p. 306 (partim).

1802. Monoculus, Bosc,t Hist. nat. des Crust. 1I.

1802, Bopyrus, Latreille, Hist. Crust. Insectes VII, p. 51.

1808." Onescus, Montagu, T'rans. Linn. Soc. London IX, pp. 104, 105. (partim).
1868. Bopyrus, Bate and Westwood, Brit. Sessile-Eyed Crust. 11, pp. 214-222.
1890. Baj(ayrus., ()}ia,rd and Bonnier, Bull. Sti. France Belgique XXII, p. 368
: pariim).

1893. B i st . 415 &
1890, Bopupus, Sare. Gbush Worway 18 390
1900. Bopyrus, Bonnier, Trav. Stat. Zool. Wimereuz VIIIL, p. 357.
1923. Bopyrus, Nierstrasz and Brandis,? Siboga Baped. Hep. XXX110, p. 97

"The genus may be defined as follows :—

“Branchial parasites.

Female. Body broad, flattened, somewhat asymmetrical.

Head sunk in thorax, but distinct. .

Thoracic segments well defined both dorsally and laterally. Ovarian
bosses present ;- epimera moderately developed. Incubatory cavity
only partially covered. Peraeopods provided with a boss on the
basal segment. , .

Abdominal segments fused dorsally, but distinct laterally. No
pleural lamellae developed. Five pairs of uniramous pleopods
present ; uropods absent.

Male. Head distinet from thorax.

Thoracic segments well defined.

Abdominal segments fused dorsally, but distinet laterally. Pleopods
presentin a reduced condition. Uropods wanting,

Type-species :—Bopyrus squillarum Latreille.

Though Bopyrus is the oldest genus of Bopyridae the species so far
known to belong to it are not very many. Besides B. squillarum, the
genotype, a number of species have been described by Giard and Bonniex
(1890), but most, if not all, appear synonymous with it.3 B. wiphias
G. and B., however, appears to be somewhat different from B. squillarum,
for, among other characters, the abdomen of the male is more pointed
posteriorly and is markedly longer than broad. I have examined males
and females of this form, parasitic on Leander xiphias, obtained from
the Zoological Station, Naples—the type-locality of the species—and
find the former agrees fairly with Bonnier’s (1900) figure. Through the
courtesy of Dr. Calman, I have been able to examine a specimen of B.
squillarum,parasitic on L. squilla, and Prof. M. Caullery has also kindly
sent to me from MM. Giard and Bonnier’s collection specimens of B.

Jougerouwi (=B. squillarum), presumably parasitic on L. serratus, but
unfortunately none of these specimens is accompanied by its male and
I am thus unable to compare the condition of the abdomen in this sex
with that of the Naples specimens. Ihave, however, relied for these
characters upon Bonnier’s excellent drawings of B. fougerouxs and
B. kellere (=B. squillarum). Besides the differences in the abdomen

1772.

11 have not been able to consult these works.

2 See addendum, pp. 541, 542.

3 Nierstrasz and Brandis have recently (1923, pp. 97, 98) described another species
of the genus under the name of B. stebbingi.
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le there are certain other characters also, notably the shape
?)i :ﬁz gerteoosﬁegite and its internal crest, which point to the desnablh‘zy
of tegarding the parasite of L. wiphias as distinct from that of L.
serratus and L. squilla ; but until the specific limits of B. squillarum
have been better defined it is impossible to be sure of the specific
idi . wiphias. )
Vallz;ﬁ;rrszf)m gﬂis form, B. squillarum is the only species of Bopyrus
so far known. I have described below a new form w}n%h I have mei
sionally regarded as a variety of B. squillarum. The Variety is basec
on a large number of specimens of a form found commonly in Indian
waters.  The female agrees closely with that of the forma typica but
has invariably a pair of dark spots on the dorsal surface of the abdomen.
The male has the abdomen generally longer than br_oad. )
Tt is possible the differences between the variety and the typical
B. squillarum, as pointed oub below, may be considered enough to
warrant specific rank, but in view of the fact thai.: the limits of the latter
have been differently regarded by different eminent carcinologists, 1t
appears preferable to regard it, at any rate for thg present, me.rely as a
variety. Besides the differencesin the parasite, it may be.pomtec} out
that L. styliferus, the host-species of the Indian form differs _Wlde]y
from all the species of Leander on which the genus Bopyrus has hitherto
d. )
beel’.ll‘lizugl:anus is commonly found in most of the European seas, having
been recorded from the Mediterranean, the English Channel, the North
Qea, the Black Sea (Rathke, 1837) and the At.lantlc Ocean along the
Trish coasts (Tattersall, 1906). The Indian specimenscome mostly from
the estuarine waters of the Gangetic Delta and one from near the shore
of an island in the Bay of Bengal.

Bopyrus squillarum Latreille.

1772. © Insecte de la crevette,” Fougeroux De Bondaroy, Mem. Acad. Roy. Sac.
Paris, p. 29. .

1798. Monoculus crangorum, Fabricius, Bnt. Syst. Suppl., p. 300. .

1802, Bopyrus squillarum, Tatreille, Hist. Nat. Crust. Insectes VIT, p. 51, pl. Jix,
figs. 2-4. .

1808. Oniscus squillarum, Montagu, Trans. Linn. Soc., TX, pp- 104-105. .

1837. Bopyrus squillarum, Rathke, De Bopyro et .N_erezde. Rigae et Dorpati,

p. 3, p. L. N . .

1850. Bopyrus squillarum, White, Cat. Brit. Crust. (Brit. Mws‘:) IV, p. 82.
]8;7. Bo%g;rus sqquillarum, Bonnier,} Bull. Sci. France Belgique XVIIT, pp.
374-375 (partim). X . . .

1890. Bopyrus fougerouxi, B. raihlei, B. hellers, B. treillianus, CGiard and
Bonnier, Bull. Sci. France Belgique %XIT:; p. 869, text-figs. 1-2.

21890. B s wiphias, id, ibid., p. 369, text-figs. 3, 4. .

1899. Bzgyymms sqzillarum, Sars, Crust. NorwaybIT, p- 197, pl. Ixzxiv, fig. 1.

1000, Bopyrus fougerouxi, B. helleri, B. rathkei, B. treillianus, Bonnier, Tm.z.).
Stat. Zoel, Wimereurw VIII, pp. 358-364, pl. xxxv, xxxvi and xxxvii,
figs. 1-7. .

21000 Bopyrus xiphias, Bonnier, id. sbid., pp. 363-364, pl. xxxvii, figs. 8-10.

1906. nggms sqﬁillamm, Tatée-rsa]l, F"wheries, Ireland, Sci. Invest. for 1904,
part ii, p. 54. .

1906. Bopyrus squillarum, Sinel,* Trans. Soc. Nat. Sei. Guernsey, p. 323,

1907. Bopyrus squillarum, Norman, Ann. Mag. Nat. Hist, (7), XX, p. 363,

1923. Bopyrus fougerouxi, B. kelleri, B. ralllei, B. treillianus, Nierstrase
and Brandis,3 Siboga Exped. Rep. XXXTIb, p. 98.

1 Qther references will be found in these two works. . i
2T have not been able to consult this work, as it is not available in Caleutta.
3 See addendum, pp. 541, §42.
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.The confusion that exists in the synonymy of B. squillarum is chi
due to 'G1a,rd and Bonnier’s erroneous: Ifyp);thesis Z;hat o?;’: %;ﬁ:fﬁg
ocahnot infest more than one species of host. . Fabricius’s name of cran-
gorum, though the oldest, cannot be retained, as it gives the impression of
a parasite of a Crangon.. Latreille’s name of B. squillarum has generally
been accepted by all zoologists, but Giard and Bonnier gave it up on the
ground that the Bopyrid described under that name is not a parasite of
Palaemon (Leander) squilla, as Latreille supposed, but of L. serratus and
according to the¥ hypothesis ought to receive a distinet name. ’They
thus named the parasite of L. serratus, B. fougerouwi, and that of
L. squilla, not B. squillarum as one would have expected, but B. heller:
These views were opposed by Sars, who combined these species under
the old name of B. squillarum, pointing out that the parasites of L. squilla
L. serratus, and also of L. rathkei, belong to one species only. Later
Bonnier, disagreeing with Sars, followed the views that Giard and he
had expressed-earlier. Subsequent workers such as Tattersall, Sinel and
Norman have retained the old name of squéllarum under which they pre-
sumably combiné all the forms described by Giard and Bonnier.

Ihave carefully examined the parasites of L. squilla, L. serratus, and
L. ziphias, and, except for some small differences in the abdomen of the
last, find them all identical. I am convinced that at least the first two
belong to one and the same species. The parasite of L. rathkei, as pointed
out by Sars, and possibly. that of L. tresllianus and L. rectirostris—of
which no satisfactory deseriptions are available-—also belong to the
same species. Thus Giard and Bonnier’s objection that B. squillarum is
not a parasite of L. squtilla does not arise at all, as the former lives on a
number of Leanders including L. squilla. The name of B. fougerou:
and B. helleri proposed by these authors for the parasites of L. serratus
and L. squilla respectively ought, therefore, to give place to Latreille’s
older designation.

. var. bimaculatus, nov.
(Plate XIX, figs. 6-11.)
~ An average sized adult female is a little over 7 mm. in i
length and 5 mm. across at the level of the third thoracic lslofit%fea?[‘e}flec
body is markedly asymmetrical and the axis is strongly turned to right
or left according to the side of the host on which the parasite is attached
The dorsal surface of the animal is uniformly pale, with a small number
of pigment spots irregularly scattered on it. In the mid-dorsal region of
the abdomen there is found almost invariably a pair of large dark spots
apparently caused by some underlying structures dimly seen through thé
body wall. On the ventral surface the oostegites of both the sides are
pigmented, and the pleural rudiments of some of the thoracic segments
are also coloured.
The head is distinet from the thorax and its anteri in i
straight. Eyes are absent. erior margin is almost
The first thoracic segment is very short in the mid-dorsal line. The

ovarian bosses are well developed and are oval in shape. They are
better seen on the shorterside of the body, where they oceupy the anterior
three-fourths or more of the margin, which is constricted off by a slight
notch from a posterior shorter portion. Epimera are strongly developed,
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The abdominal segments are fused dorsally, but are quite distinct
laterally, especially on the shorter side of the body.” The pleural lamellac
are totally absent. - The posterior margin of the ultimate segment doces
not reach far enough to form the posterior extremity of the body.

The antennules and the antennae are two-segmented each, the basal
segment being swollen and the terminal provided with a number of sctac.
The maxilliped has a short rounded palp, crowned with five or six setae
equally distributed on all its margins. The basal segment, and some-
times the outer margin of the distal segment also, is pigmented.

The first pair of ocostegites have a well-developed posterior lobe
‘ rounded distally. The internal crest has
five or six small tuberculiform processes
near its origin. The thoracic legs have a
prominent boss, covered with scales and
hairs, on the basal segment, and -the
margins of merus and carpus are also
hairy. The ventral surface of the thorax
is raised into inconspicuous ridges.

Five pairs of uniramous pleopods are
present, none of which meetin the middle
line. In the mid-ventral region of the
abdomen, about the level of the third
segment there is a pair of small elongated
dark bodies, which when seen dimly
Taxr-ri6. 26.~—Bopyrus sguilla- through the body-wall appear as dark

rum var. bimaculatus, nov. patches on the dorsal surface. In the

Thoracio leg of female: x80. Y tyra] position they are covered over by
the male, which lies between the pleopods. I am unable to say
anything regarding the mature or function of these structures. The
uropods are absent. .

The male is about 1'5 mm. long. The head and thorax with their
appendages are normal. The abdomen, like that of B. ziphias, is longer
than broad. The lines of demarcation between the segments are only
partly visible on the dorsal surface. Four pairs of rudimentary pleopods
are present. Uropodsare wanting.

The name of the variety refers to the pair of dark spots on the abdo-
men of the female.

Locality.—The type-specimens (C 509/1) were found infesting indi-
viduals of Leander styliferus Milne-Edwards, purchased by myself in the
Caleutta market. From the large numbers available, this Bopyrid seems
o be very common in the Gangetic Delta. Another specimen was

collected by Dr. S. Kemp in the Matlah River in the Delta. This too
is a parasite of L. styliferus. One other specimen was brought back by
the  Investigator ** from the Jack and Una Is. in the Mergui Archipelago.
The host of this specimen is an undetermined species of Leander, which
does not appear to be nearly related to L. styliferus.

Besides the characteristic colour-spots on the abdomen, the variety
differs in the following minor points from the typical form :—

1. The palp of the maxilliped is smaller and has fewer hairs.

9. The internal crest of the first oostegite has a smaller number of

processes, c
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3. "I‘he sixth abdominal segment in the female does not form the
posterior extremity of the body.
4. The abdomen of the male is longer than broad.

Genus Bopyrina Kossmann.
1868. Bopyrsu;, Ozerniavsky, Materialia ad zoographiam Ponticum comparatum,
oy P83
1881, Bopm, Wale, Arb., Zool. Inst. Wien IV, p. 62 {partim).
1881. Bopyrina, Kossmann, Zeitschr. Wiss. Zool. XXXV, p. 667.
1885, Bopyrus, Carus, Prod. Faun. Mediter., p. 452,
‘1890, Bopyrina, Giard and Bonnier, Bull. Sci. France Belgique XXII, p, 383.
1893, Bopyrina, Stebbing, Hist. Crust., p. 416. .
' 1900, Bopyn.m, Bonnier, Trav. Stat. Zool. Wimereuz VIIL, p. 364 (partim).
. 1905. Bopyrina, Richardson, Bull. U. 8. Nat. Mus. LI, p. 563 (partim.)
1923. Bopyrina, Nierstrasz and Brandis,® Siboga Exped. Rep. X XXIIb, p- 98.

The genus is characterized as follows :—

Branchial parasites.

Female. Body markedly asymmetrical; ventral surface sometimes
swollen. ] ,

Head slightly fused with the first thoracic segment and provided
with an anterior lamina. Eyes usually present.

Thoracic segments distinet throughout their length. Ovarian bosses
indistinet or totally wanting. First oostegite generally proportionately
large, others reduced.

Abdominal segments somewhat fused mid-dorsally, but most of them
defined on one or both sides of abdomen. Pleural lamellae totally
absent. Only four pairs of uniramous pleoplods present. Uropods
wanting. ,

Male. Head sometimes slightly fused with first thoracic segment.

Thoracic segments distinet both dorsally and laterally. -

Abdominal segments fused considerably on the. dorsal surface, but
some or all indicated laterally. Pleopoda and uropoda absent.

" Type-species :—Bopyrus virbii Walz. .

Except forthe fact that Kossmann (1881) in his definition of the
genus described the first pair of antennae in both sexes as * relativ
kraftig ”” and the second pair in the adult animal “einen Stummel
reducirt ’ the definition given above agrees substantially with-his. Iam
unable to confirm his statement regarding the antennae for in some of
the species I have examined I find both pairs of antennae somewhat
reduced, and the second pair at least as well developed as the first. Miss
Richardson (1904a) has unfortunately omitted to note the relative deve-
lopment of the antennules and the antennae in her species and appa-
rently does not regard the character as one of generic importance. The
large size of the first pair of oostegites, described by Kossmann as
“ kolossal entwickelt,”” is not a constant feature of the genus.

Giard and Bonnier (1890) recorded four species of the genus from the
Gulf of Naples, describing two as new, while a third was referred to the
genus for the first time. Unfortunately, as is not infrequent with these
authors, the descriptions of the new species, B. nitescens and B. kippolyies,
do not extend beyond the naming of their respective hosts, and it is
consequently impossible to arrive at any satisfactory conclusion regard-
ing them. As for the third, B. ocellata (Czerniavsky), I have not been

1 See addendum, p. 542,
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able to consult Czerniavsky’s (1868) original description, but from Carus’
(1885) and Bonnier’s (1900) brief accounts, and the latter’s figures (copied
from Czerniavsky’s) I am led to. conclude that this species is correctly
referred to the genus Bopyrina. Carus does-not recognise the genus
Bopyrina at all, and considers B. virbit (Walz) synonymous with Bopyrus
ocellatus. With this view I disagree, for B. virbit and B. ocellatus seem to
be two distinet species. ‘ )

Stebbing (1893) followed Kossmann in his generic definition and gave
a list of all the then-known species, pointing out, however, that Giard
and Bonnjer’s species were only doubtfully included in the list.

Bonnier in his monograph described a new species, B. giardi, besides
changing the generic designation of Bopyroides latreuticola Gissler, {from
Bopyroides to Bopyrina: 1 have given elsewhere (pp. 537, 538) my
reasons for thinking that B. latreuticola does not belong to Bopyroides,
or to any other genus it has hitherto been assigned to. Tattersall (1906)
considers B. giardi synonymous with B. virbiz, but I am of opinion that
it represents a new species, inasmuch’as the first pair of oostegites
in the female is much smaller, the pleopods less developed, the abdomen
in the male less pointed and provided with a ‘pair of anal spines, which
Bonnier regards as uropods. - The condition of the two pairs of antennae
in B. grarde agrees precisely with Kossmann’s deseription.  ~

Miss Richardson in her monograph on the North American Isopoda
defined the genus in a more satisfactory way than had hitherto been done,
and gave an account of three species, B. abbreviata, B. urocaridis
and B. thorii, that she had already (1904a) described from the Atlantic
coast of North America. Of these B. abbreviota is very similar to
Bonnier’s B. giardi, and is possibly synonymous with it.

Bopyrine has a very wide range of distribution. B. virbii is a
common Mediterranean form having been recorded at Trieste (Walz)
and Naples (Kossmann and Lo Bianco, 1888). Giard and Bonnier also
mention it from ‘1’ ocean et la Mer du Nord.” B. ocellaila has been
found in the Black Sea (Czernlavsky). B. giardi is common at
Wimereux (Bonnier) and has also been recorded from British waters by
Stebbing, Tattersall and Norman (1907). All the three species described
by Miss Richardson were collected on the western coast of Florida in
the Atlantic Ocean. Of the five Indian species four come from the
Andamans in the Bay of Bengal, while the fifth was collected on the
south-west coast of India.

The hosts ? of this genus belong to four genera of two different
families of Caridea. B. virbii, B. ocellatus, B. giardi and B. abbreviata
live on different species of Hippolyte ; B. thorii on Thor ; B. urocaridis,
B. andamanica, B. kossmannt and B. cochinensis (the last three new) on
Periclimenes ; while B. gracilis, also new, isa parasite of Urocaridella.

The host of B. giardi in Europe is a different species of Hippolyte from
that on which it is found in India.

The new species deseribed in this paper are very similar to one another,
and are chiefly distinguished by the characters of the abdomen in the
two sexes. To facilitate identification the characters are summed up in
the table on p. 524.

! Nierstrasz and Brandis (1923) have added two new genera of hosts (Gelastocaris
and Anylocaris) to those already known to he infested by Bopyrina. Sec addendum,
p- 543 ’

I
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. = %O §D'§ E9E - S $ES ;?g'g 2 Bopyrina andamanica, sp. nov.
i 2 365888 3 o380 EUEL L 4 (Plate XX, figs. 1-6.)
% ' % gog g E%}E élgg 5 £ ;E g %é 5L : .:;: "The adult female is markedly asymmetrical, the axis of: the b(idf):
. & be SEEHSE ZY FEeL  [&ix § & being inclined strongly to right or left according as the parasite is a left

R s E56°%% Bra B SE ngps  E.9% % g or a right Bopyrid. The largest specimen: examined is 4-5 mm. in its
3 By 358588 g = £%8e “EgF 8% B greatest length and 25 mm. in greatest breadth. The colour of the
2 2sesfEs ¥ S& SEEE  Fate Eg 3 animal is uniformly white, and sometimes the thorax hasa pinkish

2 = & = < = g 4 tinge. The usuat colour-markings are for the most part absent, but
b, g o) 5 Bue o on the lateral margins of the head there is a characteristic colour-
E z° 8T8 % 8 °g 2E g patch, one on each side. This pateh sometimes extends forwards

- g - ,,%D:;T CI- - I 2 e E so as to enclose the head anteriorly. Except for these two spots of

2 g g:g gﬂé’ ] Dgni.% - g 58 3 . dark brown pigment the dorsal surface of the animal is unpigmented.

g g4 ¥88 B RRBE 25f § % On the ventral sutface all the oostegites are covered with spots of

5 2% 8E = Ef’; g £ 28 :’a‘g.g g 2 brown pigment. The lateral maxgins of the abdomen have also some

& B E s go—%ﬂé -E = g %E 8TE = g irregular patches of colour. ] '

2% -g%‘i g2E &= §3%Es gz w. £ B The head is turned towards the shorter side of the body, and is pro-

3% 553 auly 8 SEEE 338 B < duced in front into a large broadly rounded anterior lamina. The antero-

5 ® = s & wRe = h = = g E’. 4 lateral angles are not very prominent. The posterior margin of the head.

; asis common in the genus, is partly fused with the first thoracic segment

"?; 58 & YR 7'4%’ g and is not clearly seen. A pair of small eyes of conspicuous dark
e S, % g g5,. £Z & colour is placed in the anterior part of the head.

§ R D o EmEgE  ET K The thoracic segments are distinct and their lines of demarcation are

g 2 g gi 2 - §f‘"§ ?E 2 % well defined. The first segment in the mid-dorsal region seems to be

= £ .3 Ig g s g Ee, 0§ & more than half as long as the second. - The ovarian bosses are not dis-

8 g ﬂ-g g 5% < - B8] gé% g 2 tinctly seen, but can sometimes be made out on thg longer side of the

o s £2% gng 8 5% §=—§ AL o ,;E_i body as oval structures occupying about the anterior three-fourths of
g g gg ce g 2 g 3 % § :g;ﬁ .§ % 2 the r;mfigmsl. T(]ile epimera occupy the usual position and are somewhat

o £a < Z48w  gH= g7 2 oorly developed.
< 2 = < 4 = & P Tl}l’e pleonpis proportionately large and is almost as long as broad.
A 8 3 pu% oy The segments of which it is formed are fused in the middle of the dorsal
g 8 % w08 w  E.E €=E 3 surface but the boundar1e§ are cle?,rly seen on the margins. Thesegments
§ FE: Hgs 2 22F 287 % are distinet on both the sides as in Miss Richardson’s B. urocaridis, and
g 3 §J§ g m'g 2 WQE g2g £ not as in her other species B. thorii or B. abbreviaia. The posterior

s ¥ g5 EF% g g5, §S% B % extremities of the ffth segment extend considerably beyond the

2 T oggf g a B 288, 3T 5 4 posterior limits of the sixth and are pointed. The posterior margin of

'43_ 'E ;:;,E é’oég : ] 2; i% 'g i%; & g the sixth segment is sometimes entire, sometimes notched. ]

] s £%% g 8 £3 £9FF zge. & % . The head appendages are extremely reduced and are not easily seen.
< 288 £8% SE SEfe SEES g The posterior lamina has the usual median lobe and the two secondary
< < & S 3 R lamellae ; the former has an almost straight margin, and the latter are
n o ] o = of about the same size and are both pointed at the tips. The maxiliped
N Z §*EL§ - ir? CE I %’E g is rectangular and is 1 % times longer than broad. The palp is long and

< - 2 “ng 2 g = g.‘g‘g =55 3 prominent, situated a little awa'y‘from'the al}tero-interng] an_gle. The

2 L EZ 'gmi:’ ‘= BXEE 28 » g anterior margin is rounded and 1s provided with five or six thick setae,

s = €3 $EF & wy 28 S8F 3;1 H almost as long as the palp itself. The thick muscles at the base of the

3 g ég i BE ) é Brs &% g5 S g anterior segment of the maxilliped are well developed. ) ]

T g gts g% g 5By gE*E g’ & The ventral surface of the thorax is raised into small, inconspicuous,

S T, Eig g8 % g.9pE A.E%F 3 E fleshy ridges, which run somewhat obliquely. The incubatory cavity is
A 3E% ExE BES UE  EESREE Liix g F large and is only partially covered over by the oostegites. Those
5 _'§.§ _"§§ 5 £38 3 B =2EEE3 é £€8 § 3 of the first pair comsist of the usual two portions; the anterior
DR = bR s = is a little longer than broad and its anterior margin is almost
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straight with a slight concavity in the middle ; the posterioris prolonged
Into a short blunt lobe at its infero-internal angle.. The internal crest
is well developed and entire. The remaining oostegites are rectangular
and in all except the fifth the lengthis 1} times thebreadth. The fifth
pair encloses the incubatory cavity posteriorly, and each carries a small
num})er of hairs along the posterior border. The thoracic legs have the

Texr-516. 27.—Bopyrina andamanics, Sp. nov,
Thoracic leg of female: x 200.

usual structure, and a boss is present on the basal segment of each.
The external margins of merus and carpus are beset with small hairs ;
the dactylus is large and forms a strong claw with the propodus.

The pleopods are greatly reduced and are uniramous. Only four
paizs are present, the last two segments being totally devoid of appen-
dages. Each pleopod is a small plate-like triangular structure with an
acute apex pointing inwards. The pleopods of the opposite sides do not
meet in the middle line. Uropoda are altogether absent.

The male is small in size, being only 075 mm. long and less than 0'3
mm. broad. -The head is semicircular in outline, and a pair of conspi-
cuous eyes is placed about its middle on the dorsal surface. It is slightly
fused: with the first thoracic segment on the dorsal surface. On the
ventral surface the two-segmented antennules are seen to be smaller
than the antennae, which are triarticulate. The ultimate segment in
both is fringed with setae. The mandibles are long and curved, and
the two pairs of maxillae are also well developed. :

_The thoracic segments are distinct and are deeply notched along the
margins. The legs have the usual shape and structure and the propoedus
is proportionately large.

The abdomen is fairly large and is longer than broad. The first three
segments are distinct even on the dorsal surface ; the last three are
completely fused dorsally but are indicated by lateral undulations. The
sixth segment is a large finger-shaped structure rounded at the posterior
extremity. On-each side of the anal opening ‘is a small, but distinct,
process terminated by a number of minute hairs. Bonuier (1900) thinks
such structures in B. giardi represent uropods, but their homology with

1923.] B. Cuorra : Indian Bopyrid Isopods. 5ot

the true uropods appears to me’very doubtful. I prefer to refer to them

_as ‘““ anal spines.” Pleopods are totally absent. »

Locality.—All the three specimens in the collection were collected b
Dr. 8. W. Kemp at Port Blair in the Andaman Is. in February 1921.
The type (C 479/1) was obtained at North Bay, near the shore at low
tide ; the other two specimens were collected at Aberdeen and in Ross

. Channel respectively, the latter at a depth of 2-9 fms. All the three are

parasites of Periclimenes elegans Paulson.

The condition of the posterior margin of the sixth abdominal seg-
ment in the female is different in the three specimens, as will be seen -
from the accompanying text-figures.

124

TEXT-FIG. 28.—Bopyrina andamanica, Sp. nov;
Dorsal view of posterior abdominal region of three female specimens, showing

variation in posterior margin of terminal segment. -
@ Tvpe-sp%cimen from I%Iozth Bay : X 20.” b, Specimen from Ross Channel : x35.
: ¢. Specimen from Aberdeen: x18.

In the type this margin is straight and entire; in the specimen
from Aberdeen it is deeply bifid ; while in that from Ross Channel the
condition is intermediate betweer the two—the posterior margin is
slightly notched in the middle, but is otherwise entire. But for the
last-mentioned specimen the difference between the sixth abdominal
segments of the other two is so great that it might have been consxdere.d
of specific importance. In all other essential respects the three speci-
mens agree closely. .

Bopyrina kessmanni, sp. nov.
(Plate XX, figs. 7-11.) ]

The adult female is markedly asymmetrical in form, one side of the
body being much shorter than the other. The single female I have seen
is 3'9 mm. long from the tip of the head to the posterior extremity of
the body, and is about 2-7 mm. broad. The colouration of the species
is different from that of B. andamanica, for the lateral margins of all the
segments are t0 a greater or less extent pigmented. The colour-patches
diminish in size towards the posterior thoracic segments, and on the last
somite, especially on the deformed side, only 2 minute speck is visible.
A small colour-patch covers the antero-lateral corners of the h.ead also.
On the ventral surface all the oostegites are coloured, and the pigment is
denser than that in the foregoing species. There are a few irregular spots
on the abdomen also. The pigment is dark brown and not black as it
is in most species.

The head, seen from the dorsal surface, appears as a rounded mass
with an anterior lamina projecting forwards., The latter is much




528 - "Records of the Indian Museum. [ VoL, XXV,

narrower than that of B. andamanice and its antero-lateral angles are
not sharp. The posterior limit of the head is not entirely obliterated
by its fusion with the thorax, but the line of demarcation between the
two is faintly visible. Near the anterior margin is placed a pair of
small eyes. '

. The thoracic segments are distinet from one another both dorsally
and laterally.’ The first segment is the shortest of all, and in its mid-,
dorsal portion appears slightly more than half as long as the second.
On both the sides the segments are -deeply notched, and the margins of
the first-four. are separated into two each by a slight oleft. I have
not been able to see the ovarian bosses. The epimera are very poerly
developed. .

The abdomen shows marked differences from that of B. andamanica.
The length is much less than the breadth and the dorsal fusion of its
segments is much less complete than that in the preceding species, or
in fact, in any known species. The lines of demarcation between some
of the anterior segments, though somewhat indistinet, can be made out
on the dorsal surface for a considerable distance. Both the lateral
margins are notched with relation to the segments, but the notches on
the shorter side of the body are much deeper than those on the other.
The margins of the fifth segment extend beyond the posterior extremity
of the sixth, but not to as great an extent as they do in B. andumanica.
The backwardly projecting margins of the fifth segment are rounded
instead. of being pointed as is the case in the preceding species. The
posterior margin of the sixth segment iy entire and regularly rounded.

The anterior margin of the head is formed by the forwardly-project-
ing anterior lamina, while the posterior lamina, which is like that of
B. andamanica, forms the posterivr boundary. The antennules and

antennae are greatly reduced, and the former appear to be shorter than

the latter. The antennules are formed of three segments, with the basal
segment swollen and the terminal greatly reduced. There appear to be
no hairs on the terminal segment in both the pairs of antennae. All
the other appendages are normal. The maxillipeds are like those of the
preceding species, but are proportionately broader, and the palp, which
carries seven hairs, is more rounded anteriorly.

The large incubatory cavity is only partially roofed over by the
oostegites. Those of the first pair do
not differ very much in shape from
those of B. andamanica. The anterior
margin, however, is not straight, but
is convexly rounded. The internal
crest also is not entire, for it is pro-
vided near its proximal end with two
or three small lobes. The posterior
lobe is somewhat pointed posteriorly.
The remaining oostegites are &§mall,
the fifth pair extending well back-
wards, so as to cover a part of the
TexT 716, 29.—Bopyrina kossmanni,  ventral surface of the abdomen. The
boss on the basal segment of the
thoracic legs is not strongly developed,

. nov.
Thoracic leg of female : x 150,
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and the external margins of the merus and carpus, as in the preceeding
species, are covered with hairs. , .

The pleopods show a greater development than they do in B. anda-
manica ; each is a triangular plate with a pointed apex, covermg a portion
of the succeeding appendage. The fifth pair of pleopods and the uropods
are absent. . '

The adult male also differs considerably from that of the preceding
species. It is 07 mm. long and about 025 mm. broad, The body is
whitish in colour, with the borders of the thorax slightly brownish.
There is a streak of the same colour on each of the last three segments,
and a few irregular spots scattered on the abdomen.

The head is semicircular in shape, with the anterior margin alnost
straight. A pair of prominent eyes is placed near the antero-lateral
corners of the head. On the ventral surface the usual appendages are
present. _ ]

The thoracic segments are distinet and their lateral margins are deeply
notehed. The legs are well developed and have strong claws. _The pro-
podus is proportionately large and carries a prominent projection, bear-
ing hairs, against which the dactylus closes.

"The abdomen is almost as broad as long, and, unlike the preceding
species, the breadth diminishes gradually posteriorly, so that the last
segment is about half as broad as the first. The segients are more or
less completely fused dorsally, and even on the lateral margins only the
first two are indicated by slight undulations. The terminal segment
does not carry any anal spines. Pleopods and uropods are altogether
absent.

Locality.—The two specimens of Periclimenes elegans Paulson found
infected with Bopyrids, collected by Dr. 8. W. Kemp at Noxrth Bay,
Port Blair, Andaman Islands, carry two distinet species of Bopyrina.
These specimens form part of a large collection made at low water during
February, 1921. Of the two, one is the type-specimen of. B. andamanica,
while the other is the type (C 484 (1) of the present species. Dr. Kemp,
who has kindly named the hosts of the species described in this paper,
has examined these two specimens with special care and has been unable
“to find any appreciable difference between them.

The patasite appears pinkish through the carapace of the host, the
colour being due to the mass of eggs in the large incubatory cavity.

Bopyrina cechinensis, 8p. DoV.
(Plate XXI, figs. 1-5.)

The single female examined is about 3-6 mm. long and 25 mum. broad.
In general shape and colouration the species resembles B. kossmanni.

The anterior lamina of the head is not developed to as great an
extent as it is in the preceding form, and the posterior margin forms a
sharper curve. A pair of eyes is present.

The thoracic segments are distinet throughout their length and the
margins of the first four are each divided into two parts. The ovarian
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bosses are indistinct ; those on the longer side of the body seem to be
oval inoutline, while those on the other are more or less rounded.
The epimezra are.poorly developed and occupy the usual position.

The lines of demarcation between the abdominal segments are not
visible on the: dorsal surface. Unlike B. andamanica or B. kossmanni,
the greatest length of the abdomen considerably exceeds the greatest
breadth. The segments are distinctly seen‘only along the shorter margin
of the abdomen; on the other side they are somewhat fused. The
margins of the fifth segment do not extend beyond the sixth, but the

" latter forms the posterior extremity of the body. The posterior margin
of the sixth segment is entire and regularly rounded.

The maxilliped is like that of the preceding species, but the palp is
shorter and carries only four or five setae.

The shape of the first oostegite is somewhat different, and the posterior
lobe is shorter and slightly more pointed. The internal crest is well
developed and entire throughout. The fifth incubatory plate extends
well backwards and covers a part of the abdomen. .

The four pairs of uniramous pleopods are moderately large ; the fifth
pair and the uropods are absent. ’

The male is somewhat shorter than that of B. kossmanni, but agrees
with it in shape and proportions of the body. The head and thorax with
their appendages are alike in the two species but the abdomen differs
greatly. It is almost as long as broad, and tapers rapidly posteriorly,
so that the last segment is many times less broad than the first. The
segments, especially the first four, are distinct on the sides, though they
are considerably fused dorsally. The sixth segment does not carry any
anal spines, nor are there any pleopods and uropods. ,

Locality.—The single specimen (C 482/1) examined is a parasite of
Periclimenes grandis Stimpson and was collected by Dr. F. H. Gravely
in the Cochin backwater, near Ernakulam, on the Malabar coast of

India in September 1914. The parasite is a left Bopyrid and both the
male and female are present. .

Bopyrina gracilis, sp. nov.
(Plate XXT, figs. 6-10.)

The adult female is strongly asymmetrical, and one side is much
shorter than the other, so-that the abdomen forms a sharp curve with
the thorax on the shorter side of the body. The greatest length of the
body is 4'5 mm. and the breadth at the level of the third thoracic somite
is about 3 mm. The body is pale yellow in colour, with the head, sides
of thorax and abdomen white. A few streaks of a light brown pigment
are irregularly scattered on the dorsal surface. Ventrally all the ooste-
gites are coloured brown.

The anterior margin of the head is produced forwards in a large
broadly rounded frontal lamina. The posterior margin is not clearly
distinguishable. A pair of small eyes is.present near the anterior margin.

The first thoracic segment in the mid-dorsal line appears to be about
half as long as the second. The ovarian bosses are indistinct ; on the
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two seements on the longer side of the body they seem to occupy
fﬁztanteriorghalf of the margigns, on the third a little more than half,
while on the fourth segment the boss occupies the anterior ’ghree—fourths.
On the other side of the body the bosses are still less distinct and can
hardly be made out. The epimera in the first four segments are placed

[ateral to the bosses ; 1n the last three they oceupy the entire margins.

The abdominal segments are fused on the dorsal surface, but are quite
distinet on the sides. The margins of the fifth segment extend consi-
derably beyond the sixth segment, and. their posterior extremities are
rounded. The posterior margin of the sixth segment 1s slightly rounded
and entire. ) ) ) .

The maxilliped is like that of the foregoing species ; its palp carries
six setae, all arranged along the inner and anterior margins. The
remaining head appendages are extremely reduced.

The incubatory cavity is only par-
tially covered over by the oostegites.
The first incubatory lamella is like
that of B. andamanice, but the pos-
terior lobe is more sharply curved.
The internal crest is well developed
and entire. On the basal segment of
each of the thoracic legs there is a
conspicuous boss covered with scales
and hairs. The external margins of
the carpus and merus are also hairy.

The greatest breadth of the abdomen
slightly exceeds its length from its
base to the posterior margin of the

sixth segment. The four pairs of
pleopods are well developed and uni-

-p1a. 30.—Bopyrina gracilis, sp.
Texr.pie. 30 nees g *® ramous. There areno appendages on

Thoracic leg of female: X135. the lagt two segments.

The male is about 1 mm. long and about 035 mm. broad. The an-
tennules are two-segmented, with the basal segment swollen and the
terminal carrying a number of setae. The antennae appear to be formed
of three segments, but I have not been able to make out their structure
clearly, The mandibles and the maxillae are normal. There is a pair
of well-developed eyes on the dorsal surface.

The thoracic segments are distinet and their appendages are normal.

The abdomen is slightly broader than long, and tapers posteriorly
more gradually than it does in B. andamanica or B. cochinensts, so that
the first segment is a little over three times as broad as the last. Al
the six segments are clearly indicated along the margins, and on the
dorsal surface the lines of demarcation between the anterior two or three
are visible for some distance. The sixth segment is broad and rounded
and does not carry any spines. ' .

Locality—A single adult specimeﬁ'(‘C 483/1) o’ptamed from the left
branchial cavity of Urocaridella gracilis Borradaile, was collected by

Dr. S. W. Kemp at Port Blair, Andaman Islands, in February, 1915,



532 Records of the Indian Museuin. [ Vor. XXV,

Bopyrina giardi Bonnier."

1893. ‘Bopyrina virbis, Stebbing, Hist, Crust ;
] irbit, ing, 2 .y D 417 (partim).

1900. “Bopyrina di, B T merens

- gls.'xx g‘zg]_', Zx . xg}zn:{tle‘r, Trav. Stat. Zool. Wimereuz VIIIL, Pp. 365-368,
- Bo by ) o .

- gzﬁn& ;zrgiz, Tatbersal,_ Fisheries, Ireland, ‘Scz. Invest. for 1904.
- Bopyrina. giardi, Norman, Ann. Mag. Nat. Hist

1912. Bopyrina virbii, Tattersall, Proc. R:yg. Irish Agé. (g)X%{}II,’ p%rt?,ig. P 5.

Prof. M. Caullery of Paris has kindly sen ~
: i y sent me from Wimereux a numb

Of s ; . - . . . er
o :£?f1men§ of Hippolyte varians Leach, mfgcted with Bopyrina

The two Indian specimens that I refer to Bonnjer’ i '

\ ! > onnier’s spe

closely with Wimereux specimens, as also with the detailedpdzlsecsria%fsz
and excellent figures given by the author. P

,Bo.th the females in my collection are adult and measﬁre 22 by 1-3
mild 20 by 14 mm. respectively. The general colour of the body is
:;1 ite, .a,n% the_ plgrilinent spothhare arranged more or less regularly as

own in Bonnier’s figures. e spots o 8
pratickiobin P n the abdomen seem to be less

The anterior lamina of the head is somewha g

the antero-lateral corners are blunt. The postZr?&oﬁl};r%?Zeig%eigtﬁlni
and is regularly rounded. A pair of large eyes is presez?t. The heacd
appendages and the mouth-parts are greatly reduced. The maxilliped
is as shown in Bonnier’s figure, and the palp is almost absent beIi)mr
repre?iented by a small rouI}ded process not fringed with setae,. Thg
;e;ci;ixe gry lobes of the posterior lamina are entire and the outer is bluntly
] The incubatory cavity is large and the ventral 8

1s‘copsiderab1y swollen. The ﬁrgst oostegite agreesSIgif:}ferng;Zr%O;dx
cription, but the anterior segment is slightly less convex. The oslterie:;
segment is rounded distally, but it does not carry any distinet }Ip)osterior
lobe. 'The internal crest is very poorly developed. The remainin

oostegites are normal and agree with Bonnier’s account. The boss ozgf
the basal segment qf the leg is well developed, and is markedly scal

as are also the margins of the merus, carpus and propodus. The d};ct iy,
is large and forms a sharp curved claw. ‘ ' e

The abdomen is short, being about a fourth of th g

body, and is markedly broader than long. The s:ggg?;lltie];iha(l)lfnigz
completely fused on the dorsal surface and along the shorter margin of
the b_ody. Along the longer side four segments are clearly visible. In
Bonnier’s figures of the adult female (Pl xxxix, figs. 3 and 4) onl 1;hree
segments are shown as distinct along the longer margin of they bod,

but in some of the Wimereux specimens I have examined four se men%’s’
can be clearly made out along this side. From the accompan, ing text-
figures it will be seen that the abdomens of the European and t}lrle %ndian
forms are essentially similar. The posterior marginis irregularly rounded.

. 1The speciméns are'labelled only as Bopyrina i i

. ! S &, s Bopyrina sp., but their e i
I%inson with Bonnier’s figures of B. giardi show thew to belongxtaz)mtl,g:tll‘;ﬁte:ng ecc-?:;-
- The specimens from: which Bonnier described his species were also colleoted at Win})ereux
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Ventrally the abdomen is considerably encroached upon by the swollen
marsupium. - The pleopods are reduced and only the first two pairs can

Texr-r16. 31.—Bopyring glardi Bonnier.
Dorsal view of abdomen of four female specimens, showing similarity in shape
vetweer specimens from India and France ; drawn to same magnitication : X 45.

a, b. Specimens from India. ¢, d. Specimens from Wimereux, France.

be distinctly recognised ; the other two seem to have been replaced by
fieshy ridges. )

The male also agrees closely. The pigment on the dorsal surface is
a little denser than that in the Wimereux specimens. The antennules
also appear to be proportionately longer, for they project a little beyond
the anterior margin of the head. The abdomen is large and is consider-
ably longer than broad. The first two or three segments are more or
less distinet, the remainder are completely fused. Thelast segment
carries a number of spines posteriorly. _

Locality.—The two females and one male that I have examined were
collected by Dr. 8. W. Kemp, at Port Blair, Andamans. They are
branchial parasites of Hippolyle ventricosus Milne-Edwards. The species
was hitherto known from the European waters only, having been recorded
from the coast of France and Great Britain, where it ives on the very
closely allied Hippolyle varians Leach. These two species of Hippolyic,
though resembling each other closely, are, I.am informed by Dr. Kemp,
beyond doubt specifically distinct, and the preserice on them both of
identically the same parasite is interesting, especially in view of the
fact that the European form does not occur in Indian waters nor does
the Indian species extend so far west. - It is, however, possible that one
or other of these species of Hippolyte or a related species may oceur
on the African coasts and this, if found to be true, will help to account_
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for.: such an unusual distribution in'a highly specialized -parasite such as
this Bopyrina. L .

B. giardi very closely resembles Miss Richardson’s B. abbreviate, and
from the published description of the latter it appears somewhat doubtful
if the. two forms are distinet. The form of the abdomen on which the
Awerican species is principally based is exactly like that of B. giards.
The shape of the first oostegite, and the maxilliped and the great reduc-

tion of the pleopods are all characters that Miss Richardson’s species .

shares with the European form. The only difference that I can find

* between the two is in the male. The abdomen in B. abbreviata is pro-

portionately shorter and in one specimen all the six segments are said
o be more or less defined along the sides. The anal spines are also
probably absent.

The present species may be distinguished from the remaining Indian
forms by the extremely reduced pleopoda of the female and the absence
of the posterior lobe of the first oostegite. The ventral surface of the
thorax is greatly swollen and the fusion of the abdominal segments is
more marked than in any other Indian species. The abdomen of the
male is also proportionately shorter. Some of the characters mentioned
in the comparative table given onpage 524 will further help in distin-
guishing this species.

Genus Bopyroides Stimpson.

1838. Bopyrus, Kréyer, Skrift. K. Dansk. Vidensk. Selsk. VII, p. 306.
1840. Bopyrus, Milne-Edwards, Hist. Nat. Crust, 111, p- 283 (partim).
1864. Bopyroides, Stimpson,* Proc. Acad. Nat. Sci. Philadelphia, p. 156,
1868. G’yg(]e, ];_a.t)e and Westwood, Brit. Sessile-Eyed Crust. 11, Pp. 230, 231
partim).
1893. Bopyroides, Stebbing, Hist. Crust., p. 497.
1899. Bopyroides, Sars, Crust. Norway II, p. 198,
1900. Bopyroides, Bonnier, Trav. Stat. Zool. Wimereauz VIII, p. 373.
1904, Bopyraides), Richardson, Proc. U. 8. Nat. Mus. XXVII, pp. 64-66
(partim).
1905. Bopyroides, Richardson,® Bull. U. 8. Nat, Mus. LI, p. 566.
1905. Bopyroides, Norman,® Museum Normanmianum, Crust. p- 17.
1907. Bopyroides, Norman, 4nn, Mag. Nat. Hist. (7) XX, P 363.
1909, Bopyroides, Richardson, Proc, U. S. Nat. Mus. XXXVIL, p. 122.
1916, Bopyroides, Hansen, Danish Ingolf Exped. III, part 5, Pp. 203.
- 1916. Bopyroides, Deriugin,® Mem. Ac. 8ci. Petrograd XXXIV, p. 437.

The genus may be defined as follows :—

Branchial parasites.

Female. Body broad, flattened, slightly asymmetrical.

Head deeply sunk in thorax, but distines.

Thoracic segments distinet, with lateral margins not deeply.notched.
Ovarian bosses well developed. Oostegites covering the incubatory
cavity only partially.

Abdominal. segments distinet both dorsally and laterally. Pleural
lamellae absent. Pleopoda wanting, replaced by small fleshy lobes.
Uropoda absent.

1 A reference to Gissler’s (1882) Bopyroides is not included in the above synonymy,
for Miss Richardson (1905) has shown that B. lafreuticola Gissler possesses five pairs cf
biramous pleopods. For reasons given on pages 537, 538, I, however, do not agree with
Miss Richardson in including it in the genus Probopyrus. o

2 Further references are given by Miss Richardson.

3 1 have nob seen these publications.
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Male. Thoracic segments distinet.

Abdominal segments completely fused. Pleopoda and uropoda
totally absent.

Type-species :—Bopyrus hippolytes Krbyer.

Leaving aside B. furcate Norman (1905), the genus Bopyroides is
known from a single species, B. kippolytes, all the others hitherto described
having been considered synonymous with it. I am notin a position to
discuss Norman’s species as I have not been able to consult his work.
So far as I am aware no description of the species has uptil now been
given either by the author of it or by any subsequent Worker' and it is,
therefore, very doubtful if the species B. furcata is to be recognised at all.
B. hippolytes, on the other hand, has been recorded and described in
detail under various names by several authors.

I have referred to this genus, with grave doubts, a Bopyrid parasitic
on an Alpheid collected at Port Blair in the Andamans. It agrees with
the generic definition given above in the absence of all abdominal appen-
dagesin both sexes ; in the fusion of the abdominal segmentsin the male ;
and, in fact, in all other essential points except that the abdominal seg-
ments in the female are completely fused both dorsally and laterally,
whereas they are described as distinet in B. hippolytes. In this last
respect the abdomen of the Indian species greatly resembles that of
Bopyrella thomsont Bonnier, in which also the segments are so fused as to
be almost completely indistinguishable from ome another. The
differences, however, between the two forms are too great to suggest
any close relationship. On the other hand, the complete, or almost
complete, absence of abdominal appendagesin the female is not known
to occur in any genus except Bopyroides, and other characters also, such
as the sunken condition of the head, the straight lateral margins of the
body, the absence of pleurallamellae, and the complete fusion of the
abdominal segments in the malec seem to show that the Indian
species has more affinity with the genus Bopyroides than with any
other. Though 1t goes beyond the confines of the genus in having
the abdominal segments of the female fused I hesitate to construct a
new genus on the basis of this character alone when there are so many
other points of agreement.

That the Indian species is different from B. hippolytes is almost certain,
as will be seen from the description given below.

The genus Bopyroides has a very wide range of distribution, B. kippoly-
tes having been recorded from several places both in the Atlantic and the
Pacific oceans. In the Atlantic it ocours along the eastern coast of
North Ameriea (Richardson, 1805), south coast of Baffin Island (Ohlin),
south and west coasts of England (Bate and Westwood, 1868 and Scott,
1895), all along the coasts of Norway (Sars, 1899), in the Barents Sea
(Hoek, 1882) and even as far north as the west coast of Greenland in
Lat. 81° 44’ N. (Hansen, 1916). In the Pacific Miss Richardson has
recorded it from Puget Sound, the Bering sea and later (1910a)
from the Japan sea. The species is a parasite of a large number
of species of Spirontocaris, some species of Pandalus and one species
of Pandalopsis. The Indian species has been found only once, at the
Andamans, and is a parasite of an Alpheid.
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Bopyroides wood-masoni, sp. nov.

: (Plate XXI, figs. 11, 12.)

The aduls female is slightly asymmetrical in form, the right side in the
specimen I have seen being somewhat longer than the left. The animal
‘is about 3 mm. long and over 2 mm. broad. It is pale in colour with the
middle of the thorax on the dorsal surface somewhat darker than the rest
of the body. : ' '

The head is somewhat longer than broad and its anterior margin is
rounded. It is deeply sunk in the thorax, but its posterior boundary
which extends much further back than it does in B, hippolytes, is quite
distinet. A pair of small but distinct eyes, reddish in colour, is placed
near the anterior margin of the head.

The seven thoracic segments are quite distinct, but the marginal
indentations, usually so well developed in most genera, are not well
marked.  The first two segments are very short in the mid-dorsal region
being, as it were, pushed back by the head. The ovarian bosses arej
distinet and occupy the anterior portions of the margins of the first four
segments. Lateral to these are the epimera in the form of Very narrow
plates. In the last three segments the epimera occupy the entire
margins.

The abdominal segments are fused both on the dorsal surface as well as
along the sides, so that the abdomen presents continuous margins. On
the dorsal surface the lines of demarcation betwoen some of the
a{)lterior segments are indistinctly seen. The pleural Parts are completely
absent.

The head appendages are greatly reduced and it is difficult to make
them out clearly, The maxillipeds are unfortunately damaged, and the
palps of both the sides are missing, but the anterior segment seems to be
very large in proportion to the posterior.

The ventral surface of the thorax is raised in ridge-like structures as
shown in Bonnier’s (1900) figure of B. sarsi
(=B. kippolytes). The distal portions of the
first pair of oostegites have the posterior
margin produced in g well-developed lobe
rounded at its extremity. The remaining
oostegites have the usual shape. The thoracio
legs have each a prominent boss, covered
with scales and hairs, on the basal segment ;
the merus is hairy and the propodus is also
partly covered with hairs.

The ventral surface of the abdomen is
raised in & number of ridges which are frilled
. o s . at their hfree margins. The rudiments of
sxn 6. 32.—Bopyroides  some of the anterior pleopods are present in
Thofggiﬁ?gf”};;};ie’:°:l 0. ‘the form of extremely reduced ﬂeslily lobes ;
the rest are totally absent. The uropods

are, as usual, wanting.

The male is short and thick, its length being hardly twice its breadth,
The antennules appear to be triarticulate and the antennae are ccmposed
of four (or perhaps five) segments. The thorax has the usual seven free
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segments each carrying its legs. The abdomen is prop_qrtionately‘small
and its segments are all fused into a single mass, posteriorly tapering to
almost a point. There are no pleopoda or:uropoda. N

I have not been able to give a figure of the male as it was accidently
lost before a figure had been prepared. ,

Locality.—The single specimen (C 487/1) I have examined was col-
lected by Mr. J. Wood-Mason at Port Blair, Andaman Islands. Itis a
parasite of an undetermined species of ‘Synalpheus, very closely resem-
bling 8. neomeris (de Man). )

The principal points of difference from B. Aippolytes may be summed
up as follows :—

1. The head in the female is more deeply sunk in thorax.

2. The posterior portion of the first incubatory plate is produced
in a well-developed lobe. .

3. The abdominal segments of the female are fused.

4. The male is short and stout, its breadth being over half the
total length of the body.

“ Bopyroides latreuticola” Gissler.

1882. Bopyroides latreuticola, Gissler, Amer. Naturlist XVI, p. 591.

1888. Bopyrus latreutes, Spence Bate, Challanger Report XX1V, p. 584.

1900. Bopyrina laireuticola, Bonnier, Trav. Stat. Zool. Wimereuz VIII, p. 370.
1901. Bopyroides latreuticola, Richardson, Proc. U. 8. Nat. Mus. XX11J, p. 579.
1904. Bopyroides latreuticola, Richardson, Proc. U. §. Nat. Mus. XXVII, p. 65.
1905. Probopyrus latreuticola, Richardson, Buill. U. 8. Nat. Mus. LI, p. 560.

I have not included references to this parasite in the synonymy of
any of the four genera to which it has so far been referred, for I am of
opinion it does not belong to any of them. The possession of five pairs
of biramous pleopods in the female, as Miss Richardson has shown 1t to
possess, excludes it from Bopyroides, Bopyrus and Bquyrma, in which
Gissler (and Miss Richardson), Spence Bate.z and Bonme;: have respec-
tively placed it. I differ also from Miss Richardson’s view that it is a
Probopyrus, for it differs from this genus (¢) in the complete fusion on the
dorsal surface of the abdominal segments in the female, (¢¢) the total
absence of the abdominal appendages in the male, (4%7) the absence of
ovarian bosses and epimera in the female, and (4v) the fact that one side
of the body is swollen and that on the shorter side of the abdomen all
indications of the segments are wanting. Though the presence of eyes
in the female is not regarded as a character of any great importance,
it is a significant fact that eyes have not so far been recorded in any
species of Probopyrus. ) . .

It will thus be seen that the parasite of Latreutes ensiferus (Milne-
Rdwards) does not really belong to any of the four genera to which it has
. hitherto been assigned, and in my opinion, the combination of c'hara'cters
that it presents is not met with in any other genus of the family Bopy-
ridae. I have in my colléction two Bopyrids, parasitic on two different
species of Latreutes, which in their principal char.a(.:ters agree with the
Awerican form, but are in an unsatisfactory condition, being bo“.ch con-

siderably damaged and one unaccompanied by its male. An eXamination
of these two forms and a careful comparison with the description and
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figures of Gissler’s parasite leads me to believe that all are congenerie

and that a new genus is required for their reception. The genus may be

based on the following. characters :— ’ s

Branchial parasites. \

Female. Body highly asymmetrical, one side considerably swollen,
especially on the ventral surface. »

Head deeply set in the thorax and distinet from it, produced anteri-
orly in a narrow frontal lamina. A pair of small but distinct eyes
present. :

Thoracic segments well defined dorsally. Margins of the segments on
longer side of the body separate and expanded, those on shorter side
almost continuous. Ovarian bosses and epimera not visible. Qostegites
small and only partially roofing over the incubatory cavity. Peraeo-
pods of both sides present.

Abdomen proportionately short, broader than long. Pleural lamellae
totally absent. Segments fused dorsally, but indicated clearly, along the
longer margin of the body; margin on the shorter-side almost

continuous. Pleopods reduced, biramous, one ramus small or even
vestigial. Sixth segment large, triangular, with its posterior margin
entire or slightly notched. Uropoda wanting.

Male. Form of body slightly asymmetrical.

Thoracic segments all distinct.

Abdominal segments fused dorsally, without pleopoda or uropoda.

The two forms in my collection are parasites of Latreutes mucronatus
(Stimpson) and L. pygmaeus Nobili, and were both collected by Dr. 8. W.
Kemp, the first at Pamban at the northern end of the Gulf of Manaar,

near the shore, while the second was captured by him in Ross Channel,
Port Blair, Andaman Islands.

_ The forms included in this group show a great resemblance to Bopy-
rina, especially B. giardi Bonnier, in which also the ventral surface of the
female is swollen. In the extreme asymmetry of the body the genus
resembles Hemiarthrus (=Phryxus).

ADDENDUM.

Since the preceding report went to the press, a very valuable addi-
tion has been made to our knowledge of the Epicaridea, especially the
Bopyridae, by the publication of Messrs. Nierstrasz and Brender &
Brandis’s (1923) memoir on the group in the series of: the Siboga-
Expedition Reports. Asat the present stage of the passage of my paper
through the press it is not desirable to make extersive additions and
alterations in the text, I have thought it best to add a short note
embodying wy comments on this recent publication.

T am highly indebted to n1y colleague Dr. Baini: Prashad for the very
great help he has given me by translating from German into English all
the necessary passages.

Certain descriptive terms have been used by the Dutch authors which
require some remark. The lateral portions of the first four free thoracic
somites, which are generally designated pleural plates, pleura, or epi-
mera, have been called by them ° Coxalplatten ” or the coxal plates,
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because they are supposed t0 represent ‘the coxopodites of the corre-
sponding thoracic legs. As pointed out by these authors, there is nothing
new ifi this view, for Sars (1899) uses the same term for these structures.
The evidence adduced in support of this view, however, is, inmy opinion,
somewhat inconclusive, and until the question of homology of these
structures is definitely settled, I think it will be best to call them * an-
terior lateral plates > as opposed to posterior lateral plates (““ hinteren
Seitenteile ” or  Seitenplatten ”’) a name proposed by Nierstrasz and
Brandis for the posterior portion of the thoracic margin behind the so- '
called coxal pate. I have, however, myself referred to the structures
both as pleura and as epimera, simply because these terms are the most
commonly used, and not because of any supposed homology with similar
structures in other groups.

Another point worth noticing in this connection is the numbering
of thoracic segments. Though the first thoracic somite in Isopoda, as
also in several other groups of Crustacea, is believed to have completely
coalesced with the head, leaving no trace behind either as tergum or
sternum, it is customary, at least in systematic works, to regard the
true second somite as the first segment. ~The thorax is thus considered
t0 be formed of seven segments instead of eight. ~Nierstrasz and Brandis,
however, have departed from this rule, and have called the first free
somite the second segment, thus considering the thorax to be formed of
eight somites. This practice unless universally followed is, I am afraid,
likely to cause unnecessary confusion.

Before passing on to the systematic part I will say a word about the
geographical distribution. The question of similarity between the fauna
of the Atlantic ocean and that of the Indo-Pacific region has already been
referred to on pp. 422, 423. My views Teceive a strong support from
the observations made by the Dutch authors, for they too have pointed
out this marked similarity, and have given numerous examples illustra-
‘ting it. The occurrence of genera like Pleurocryptella, Ergyne,
Metathelges, Stegias, Bopyrella, Bopyrus and Bopyrina—Dbesides the
instances that have already been mentioned——shows that & remarkable
similarity exists between the Indo-Pacific Epicaridean fauna and that
of the Atlantic ocean, especially along the coast of North America.

The range of several genera has been considerably extended.

T make here observations on those genera only that are represented
in my collection and have been dealt with in the preceding memoir, or
have a direct relationship with them.

Hemiarthrus Giard and Bonnier.

1923. Phryzus, Nierstrasz and Brandis, Stboga Exped. Rep. XXXIIb, Isopoda
Epicaridea, p. 108.

The name Phryzus has been employed by Nierstrasz and Brandis
only because it is widely used, though they admit Giard has rightly
replaced it by Hemiarthrus. As 1 have.pointed out on pp. 428, 429
it will be necessary in order to save further confusion to stick to the
propet name Hemiarthrus, though it is to be regretted that such a
well-known name has to be discarded.

K
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: Orbione Bonnier.
1923 . Orbione, ‘Nierstrasz and Brandis, op. cit., p- 64.

Besides the somewhat doubtful O. incerta Bonnier, the genus is now
known from:five good species, the Siboga Expedition having brought
back two:new forms. Both the Siboga species are distinguished by their

" large size and thie peculiar arrangement of their pleural:plates. They
are parasites.of two species of Haliporus, a genus not hitherto known to
- beinfested by Orbione. : ~ » .
-Regarding the generic position of O. incerfa, my viéws have been
confirmed by Nierstrasz and Brandis (vide pp. 68, 69 under Rhopalione
Pérez) in-so far as I disagree with Pérez in not including this species
in the genus Rhopalione and considering it a true Orbione,

. Parapenaeon Richardson.

1904. - Parapenaeon, Richardson, Proc. U. 8. Nat. Mus. XXVII, pp. 43, 44.
1923. Parapenaeon, Nierstrasz and Brandis, cp. cit., p. 66.

As has been mentioned above (p. 445, foot-note ) Miss Richardson
in 1904 described uniramous uropods in the female of the genus, but
she seems.to have found out later (1910) that these structures were really
biramous,  She even went further than this by considering Nobili’s
(1906a) figure of Orbione bonniers incorrect in so far as the uropoda were
shown there to be uniramousand transferred this species to Parapenaeon
as amended by her—a position which, as has been pointed: out (p. 446),
cannot be maintained. Nierstrasz and Brandis have now shown that
the uropodain Parapenaecon are uniramous as originally described by
Miss Richardson, for in the Siboga species these structures are seen
to be formed of one ramus only. Relying upon Miss Richardson’s later
statement, I have in the preceding pages described the uropoda as
biramous. Further the Dutch authors also point out, as? Ihave done,
that O. bonnieri has been rightly included in Orbiome, and that Miss
Richardson was wrong in considering it a Parapenacon.

Bopyrella Bonnier.
1923. Bopyrella, Nierstrasz and Brandis, op. cit., p. 95.

The geieric diagnosis proposed by Nierstrasz and Brandis agrees
in all material respects with the one that I have given in the account of
. this genus. From these diagnoses it will be seen that Hay’s Synsynella

cannot stand as a distinet genus, but must be sunk in the synonymy of
Bopyrella. The fact that forms very closely resembling Hay’s Synsy-
nella deformans, have been deseribed in the Siboga Report under Bopy-
relle confirms my view that the genera are really synonymous. The
principal charaeter on which Synsynella is based is the fusion of the head
with the first thoracic somite, but as Nierstrasz and Brandis have also
shown this character is equally shared by Bopyrella. This question
has been gone into at some length on p. 468.

It will thus be seen that the somewhat incomplete fusion of the
abdominal segments, which Nierstrasz and Brandis consider so peculiar .
in two of the Siboga species, is nothing really unusual. In B. defor-
mans (Hay), asin both the Indian forms described by me, the abdominal
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segments though fused on the dorsal surafce are free along the margins.
The condition of the abdomen in the Indian forms and of that in the
Siboga species is indeed very similar, as can be seen by comparing the
figures given by me (pl. xiv, figs. 1,2,7, 8) and by Nierstrasz and
Brandis (figs. 20a, 21a) respectively. _ :

Of the three new species described in the Siboga Report one—-B. bon~
nieri—resembles very closely, especially in the characters of the female,
the American B. deformans (Hay), particularly its Indian subspecies,
that T have described under the name sndica. If it were not for material
differences in the male, especially in the shape of the abdomen, I would
not feel justified in retaining indica as a distinct form.

Palaegyge and Probopyrus Giard and Bonnier.

1923. Palaegyge, Nierstrasz and Brandis, op. cit., p. 89.
1923. Probopyrus, Nierstrasz and Brandis, op. cit., p. 93.

I have not much to say under these genera for the observations made
by Nierstrasz and Brandis agree substantially with my views as expressed
on pp. 481 and 509. These two genera, though perhaps Yn@ely different
in their genetic relationship, are so like one another that it is sometimes
very difficult to distinguish one from the other. Thus the generic posi-
tion of the species described in .the Sibogo Report as .Probopyms
latilamellaris, nov., is, in my opinion very doubtful, for it seems to
resemble more Palaegyge than Probopyrus. In fact the description
and figures agree closely with -specimens of immature I.Dalaegyge
buitendijki Horst, the host of which also is Palaemon carcinus Fab.
Besides other characters, the posteriorly bifid sixth abdominal somite
(pleotelson), though not a constant feature of the genus Palacgyge
is still, as a rule, very characteristic. The only authentic exception, so
far known, to this rule is the American P. panamensis Richardson, in
which the terminal segment is slightly notched posteriorly.

Palaegyge plesiontkae Barnard, as pointed out on p. 486, is probalgly
incorrectly placed in the genus, for in Palaegyge the incubatory cavity
is mever quite closed, nor are the uropods ever so well developed. The
host also belongs to a different family of Caridea. )

The occurrence of Palaemon lar Fab., far out in the sea—though this
point, as remarked by Nierstrasz and Brandis, is not free from consider-
able doubts—infested by Palaegyge bonmiert is very interesting, for this
Palaemon has been found far inland, even at considerable altitudes,
carrying a Probopyrus.

Bopyrus Latreille.
1923. Bopyrus, Nierstrasz and Brandis, op. cit., p. 97.

Nierstrasz and Brandis have retained Giard and Bonnier’s name
fougerouwi for the species generally referred to as squillarum. For
reasons given above I am of opinion that the older name squillarum
should replace the one proposed by the French authors.

A number of species have been recognized in the Siboga Report
which I have thought best to sink in the synonymy of B. squillarum.
Giard and Bonnier’s B. helleri and B. rathkei (and probably B. treillia-

K2
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nus, also, of which no satisfactory description has hitherto been given)
cannot stand as distinet ‘species, for a careful examination of the first
and figures and description of the other has revealed no material differ-
ence which could justify their separation from B. squillarum. The
case of B. xiphiasis, however, different, for, among other characters,
the male of this form is distinet from that of B. squillarum.

The form described in the Siboga Report as B. stebbingi, sp. nov.,
based on a single female, the male and host of which are unknown, is
probably a good species.

Bopyrina Kossmann.
1928. Bopyrina, Nierstrasz and Brandis, op. cit., p. 98.

The Dutch authors divide the genus into two groups, the first being
characterized by a complete fusion of the head with the first (second
according to their terminology) thoracic somite, and the partial fusion
of some of the thoracic segments'in the mid-dorsal region ;.in the second
group the head and all the thoracic segments are-free. They attach so
much importance to these characters that they consider the second group
—comprising Miss Richardson’s three species, B. abbreviata, B. thori and
B. urocaridis—could well be separated into a distinct genus. The first
group, which these authors think represents the true- Bopyring, is
formed by B. virbit (Walz), B. giardi Bonnier, and B. ocellatus (Czer-
niavsky). .

Tam, however, unable to agree with this grouping, for the characters
relied upon show a regular gradation in the genus. The partial fusion
of the head with the first thoracic somite is a rule in the genus and is
observable in most of the species. In some species it has gone further
than in others, and there are forms in the genus in which the fusion is at
such a stage that it is difficult to place them in one group or the other.
Thave not had the opportunity of seeing any of the American species ;
and Miss Richardson’s figures cannot be generally relied upon for such
fine details as the partial fusion of the head with the first thoracic somite,
I am, however, of opinion that even in these forms the head cannot be
entirely free, and that there must be at least somie little fusion.

Nierstrasz and Brandis have perhaps wrongly attributed completely
fused head to Bonnier’s B. giardi, for his figures clearly show a distinct
and unbroken line of demarcation between it and the thorax. In speci-
mens of this species that I have examined, I have also found the head
quite distinct. Inthe remaining two species of the first group, as pointed
out by the Dutch authors, the condition of the head has not been men-
tioned by Kossmann, while Czerniavsky describes quite a different
condition in B, ocellata. From the figures of these species, however,
the head is seen to be fused with the first thoracic somite.

In the Indian species described in this paper the head shows different
stages of fusion. In B. andamantce itisfused to a considerable extent ;
in B. gracilés the fusion is a little less marked ; in B. kossmanns the line
of demarcation is very faintly visible ; while in B. cochinensis the head
is almost free. . : )

Regarding the other character—the fusion of some of the thoracic
segments—the three species mentioned in the first group seem to be
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clearly marked off from the rest. This,’no doubt, is a good character,
but these species resemble so closely the other species of Bopyrina, that
separating them off from the rest into ahother genus would be taxanomi-
cally unsound.

The two new Siboga species seem to be based on good characters.
B. gigas is not, however, an extraordinarily large species, for two of
the Indian species also, namely, B. andamanica and B. gracilis, both
new, attain a length of 4-5 mm.  Further it is not in B. brachytelson
alone that the fifth abdominal segment extends beyond the sixth (pleotel-
son), for in three of the Indian species—B. andamanica, B. kossmanns
and B. gracilis—also the same condition is observable.

The Siboga species are parasites of two genera of hosts not hitherto
known to be infested by Bopyrina. B. gigas lives on Gelastocaris, while
B. brachytelson is a parasite of Anylocaris.
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EXPLANATION OF PLATE XI.

Hemiarthrus nigrocinctus, sp. nov.

1.—Female, dorsal view, thoracic legs not shown: x 27.

9.—Same, ventral view: X 27.
3.—Male, dorsal view: x 88.

Hemiarthrus filiformis, sp. nov.
4.—Female, ventral view: X 14.
5.—Abdominal region of same, dorsal view: X 27.
6.—Male, ventral view : x 50.
Hemiarthrus filiformis var. atlenuata, nov.

7.—Male, dorsal view: X 35.

Hemiarthrus brevicauda, sp. nov.

8.—Female, dorsal view: X 14.
9.—Male, ventral view: x 69.
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EXPLANATION OF PLATE XII.

Orbione kemps, sp. nov.

1.—Female, dorsal view: x 13. -

2.—Abdominal region of same, pleopods removed, ventral view :
X 16. i

3.—Left maxilliped and outer lobe of posterior lamina of head
outer face: X 46.

4.—Tirst left oostegite, inner face: X 35.
5.—Male, ventral view: X B53.

Epipenaeon elegans, sp. nov.

6.—Female, dorsal view: X 3'5.

7.—Same, ventral view: X 3'5.

8.—Head appendages and mouth parts of female : x 5°5.

9.—Left maxilliped, outer face: X 1l.

10.—First left oostegite, inner face: X 7.

11.—Ventral view of abdominal region of female, pleopoda re-
.moved : X 4.
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EXPLANATION OF PLATE XII1.

Stegoalpheon kempi, gen. et sp. DOV

1.—Female, dorsal view : X 9.

9, Sarne, with male in situ, veritral view: X 9.
3.—Abdominal region of same, ventral view : X 20.
4.—Right maxilliped, outer face : X 40.

5. First left oostegite, inner face: X 32.
6.—Third right pleopod: X 4T.

7.—Male, ventral view: X 28.

Parapleurocrypta alphet, gen. et Sp. Dov.

8. Female, dorsal view: X 14.

9.—Posterior Tegion of same, ventral view, with second and third
pleopoda of one side removed : X 16.

10.—Left maxilliped, and outer lobe of posterior lamina of head,
outer face: X 62.

11.—First left oostegite, inner face : X 417.
19.—Male, ventral view: X 47.
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EXPLANATION OF PLATE XIV.

Bopyrella deformans subsp. indica, nov.
Fra. 1.—Female, dorsal view: x 85, T
Fre.. 2.—Same, ventral view : X 85.
Fie.  3.—Left maxilliped, outer face : x 43.
Fre." 4.—First left oostegite, inner face : X 43,
Fie. - 5.—Male, dorsal view : X 33.
F16. . 6.—Same, ventral view : x 33.

Bopyrella hodgarti, sp. nov.

Fié.  7.—Female, dorsal view : x 9.

Fi1c.  8.—Same, ventral view : x 9.

Fie.  9.—Left maxilliped, outer face : X 50.
Fre. 10.—First left oostegite, inner face : X 36.
F1e. 11.—Pleopod : X 50.

= F1a. 12.—Male, ventral view : x 33.
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EXPLANATION OF PLATE XV.

B Argeia lowist, sp. nov.
Fua, 1.—Female, ventral view : x 8.
F1e.. 2.—Head appendages of female : x 62.
Fre. 3.—Left maxilliped, outer face : X 50.
Fig. 4.—Palp of right maxilliped : x 135.
F1¢..” 5.—First left oostegite, inner face : X 50.

Palaegyge prashadi, sp. nov.

F1e. " 6.—Female, dorsal view : x 5°5.
F1e. T.~—Same, ventral view : X 55,
Fre. . 8.—Posterior lamina of head, with one maxilliped removed : x 15.

Fre. 9.—Left maxilliped and outer secondary lobe of posterior lamins, -
of head: x 21.

Fie. 1_0.—Firét left oostegite, inner face : x 16.
Fi¢. 11.—Male, ventral view : X 53,

Zineo Coviotvee Co., Epinpurck.

B, Chopea & A, Chowdhary del.
‘ INDIAN BOPYRID ISOPODS.




EXPLANATION OF PLATE XVI.

Palaegyge brachysoma, sp. nov.

Fie. 1.—Female, dorsal view : x 7.
Fie. 2.—Right maxilliped, outer face : X 48.
Fie.-3.—First right oostegite, inner face : x 28.

Fie. 4.—Male, ventral view : X 34.

Palaegyge godaveriensis, sp. nov,

F1.:5.—Female, dorsal view : x 9-5.

Fie. 6.—Posterior lamina of head, with one maxilliped removed.

Fia. 7.—Left maxilliped, outer face : x 40.
Fie. 8.—First left oostegite, inner face : x 36.
Fig. 9.—Male, ventral view : x 44.
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EXPLANATION OF PLATE XVII.
| Palaegyge alcocks, sp. nov.

1.—Female, dorsal view : x 4.

2.—Posterior lamina of head, one maxilliped removed,
face : % 10. :

3.—Left maxilliped, anterior region, outer face : X 14.
4.—First right oostegite, internal crest : x 14.
5.——Male, ventral view : x 17.

Palaegyge abhoyat, sp. nov.
6.—Kemale, dorsal view : x 8.
7.—Abdominal region of same, ventral view : X 20.
8.—Left maxilliped, outer face : "X 24.
9.—First left-oostegite, internal crest : X 36.
10.—Male, ventral view : X 34.
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EXPLANATION OF PLATE XVIIL

Palaegyge bengalensis, Sp. nov. .

F1a. 1.—Abdominal region of female, dorsal view X7,

Fig. 2.—Posterior laming of head, with secondary lobes of one side
removed, upper face : X 5. '

Fie. 3.—First left oostegite, inner face : x 10.
Fi6. 4.—Abdominal region of male, ventral view : X 45.

Palaegyge pica, sp. nov.
Fie. 5.—Female, dorsal view : x 8.
Fra. 6.—Same, ventral view : x 8.
Fie. 7.—Left maxilliped, outer face ; X 36.

Fre. 8.—First left oostegite, posterioi' part somewhat folded, inner face :
X 36.

Fre. 9.—Male, ventral view : x 48.
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EXPLANATION OF PLATE XIX.
Probopyrus gangeticus, sp. nov.

1.—Female dorsal view: X 8.

2.—Posterior region of same, ventral view : X 93.
3.—Right maxilliped, outer face : X 36.
4.—Tirst left oostegite, inner face : X 20.
5.—Male, ventral view : X 24.

Bopyrus squillarum var. bimaculatus, nov.

6.—Female, dorsal view: x 8.

7.—Same, ventral view : X 8.

8.—Left maxilliped; outer face : X 40.
9.—First right oostegite, inner face : X 32.
10.—Male, dorsal view : x 40.
11.—Abdomen of same, ventral view : X 80.
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EXPLANATION OF PLATE XX.

: Bopyrina andamanca, sp. nov.
1.—Female, dorsal view : x 13,

2.—S8ame, ventral view : x 13.

8.—Posterior lamina of head, upper view : X 56.
4—Left maxilliped, outer face : X 72.

5.—First left oostegite, inner face ;: X 48.

6.—Male, dorsal view : x 65.

Bopyrina kossmanni, sp. nov.
7.—Female, ventral view : X 16.
8.~—Posterior region of same, dorsal view : X 20.
9.—Left maxilliped, outer face : X 60.
10.—First left oostegite, inner face : x 52.
11.-—Abdomen of male, dorsal view : x 190.
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"EXPLANATION OF PLATE XXI.

‘ Bopyrina cochinensis, sp: nov.
1.—Female, dorsal view : X 12. '
9.—Posterior region of same, ventral view : X 21.
3.—Palp of left maxilliped : X 150.

4.—Tirst left oostegite, inner face : X 37.
5.—Abdomen of male : X 150.

Bopyrina gracilis, sp. nov.
Fre. 6.—Female, dorsal view: x 12.
Tie. 7.—Same, ventral view: X 12.
Fre. 8.—Anterior portion of left maxilliped : X 75.
Fie. 9.—First left oostegite, inner face: X 45.
- F1e. 10.—Abdomen of male : x 30.

Bopyroides wood-masons, Sp. nov:

&
B
i
¢
¢

Fra. 11.—Female, dorsal view : x 15.
- F16. 12.—Posterior region of first right oostegite : X 50.
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