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On the occasion of a tour in the Southern Shan States Dr. N. ~\llnan
dale and Dr. F. H. tira\Tely collected specimens of two new species of 
the genus Physuuio, ~impson. These are the only two Unionidae found 
in the basin of the Inle Lake, where the specimens were collected. P. 
ferruyi'Jlc/(~ is a true lacustrine form and is found in the midfUe of the 
lake in very clear water, whibt the other species (P. micrupleroides) is 
found in a mudd~T stream openin~ into the lake. 

Dr. ~\nnandale was kiud enough to give me specimens of both the 
forms in order that I might. describe their glochidia. 'Yhilst working 
out the structure of these, it was founel that the marsupiulll of the genus 
was peculiar, and an account of this structure is also induded here. 
At Dr. Annandale's suggestion I looked through the large collection of 
fishes made at the same locality, and I was fortunate enough to find 
specimens with glochidia attached to their fins. 

My sincere thanks are due to Dr .. \.nnandale for .~iving me the oppor
tunity of making this yer,\" interesting study, and for kind help at all 
times. I am also highly ohliged to l\Ir. T. ~outhwell, A.R.C.S., F.Z.R., 
Director of Fisheries, Bengal and Bihar and Orissa, for kindly allowing 
me to undertake and publish this work. 

.111anmpimll.-By the term marsupium in the description of the 
freshwater musseb, we mean those portions of the gill~ in \\hich the eggs 
are recei veti from the supra-branchial cham bel's after ovulation allti 
which serve a~ brood-pouches fOJ' the retention and nurture of the 
elllbr~"os and glochidia until the latter are shed. As different portion~ of 
the gills arc specialized in the vari,ms groups of Unionidae to serve as 
a lllar~upiulll and as this has been found to be a COllstant character, the 
marsupiulll has heen used as the chief diagnostic character of these 
groups. ~ill1pson (4) divided the Cnionielae according to this character 
into Exohranchiae, with the marsupiulll comprising the outer gill 011 

each side or all four gills, and the Endobranchiae, in which the inner pair 
of gills alone sen'e as the blOod-pouch. In the genus Plzysllnio nothing 
was known about the a natom,F of the animal, but Simpson, j ndging from 
the sheH-characters alone, was led to include it amongst the Endo
branchiae. This was an entirely \\Ton~ conclusion. Uravid females 
were found in hoth the t\yt) He\; speci~~ collected and described by 
Dr. Annandale, aud it is to this fortunate chance that] owe the descript
ion of the manmpium and the ~'lochidiulll of the gellus. No attempt 
is made to des(,l'ibe the hi:.;tological or anatolllil'al ~tructun' of the gills 
in the present account a:.; the anat Olll)" of the animal is being described 
ill detail by Dr. Ekelldrallatlt Uhosh. 
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In both the speoies only the middle region of the outer gills is special
ized to serve as a marsupium, while a larger posterior and a much 
smaller anterior portion retain the ordinary respiratory character. The 
marsupial region in both species is muoh swollen and in the preserved 
speciInens is of a creamy colour. It is clearly marked off from the an
terior and posterior respiratory regions. In P. micropteroides seventeen 
water-tubes are modified to serve as a brood-pouch, while in P. lerrtl
gineus only eleven ~re thus modified. 

The characters of the marsupium of the genus may be summed up 
as follows. Marsupium formed by 11-17 simple water-tubes in the middle 
region of the outer gills, leaving a larger posterior and a much smaller 
anterior unmodified portion for respiration. 

From these characters it will be seen that Physunio should be included 
in the group Exobranchiae of Simpson, and comes into his sub-group 
l\fesogenae. He established this sub-group to include the genera Oypro
yenia and Obliquar~·a, in both of. "rhich a variable number (7-23) of tubes 
in the middle region of the outer gills are specialized as the marsupium, 
a larger anterior and a shorter posterior region remaining respiratory. 
The marsupium of Physunio agr~es with the above two genera in having 
the middle region of the outer gills modified, but differs in that the 
shorter respiratory portion of the gills is anterior and not posterior as in 
the American forms; also the modified water-tubes are in no way speci
ally elongated·. Ortnlann (3) as a result of his anatomical researches has 
found it necessary to combine Simpson's sub-groups Heterogenae, Meso ... 
genae) Ptychogenae and· presumably also the Eschatigenae into one 
group. In these forms various portions of the outer gills are modified 
as brood-pouches. Ortmann has included in the united group recog ... 
nised without special name all the forms in which a differentiated portion 
only of the outer gills functions as the marsupium. 

The genus Phys'Unio must, therefore, also be included here and not 
amongst the Endobranchiae. The \vater-tubes (fig. 2) are filled with 
glochidia throughout their length, and in the fully charged marsupium 
the grea~ antero-posterior distention of the water-tubes is very weH 
marked; the int-er-Iamellar junctions also are much elongated in this 
region. The glochidia were' seen to be rather loosely attached to one 
another by their larval membranes and could easily be shaken apart. 

Glochidiurn.-The gloohidia of the t\VO species differ Inainly in size. 
In the case of P. micropteroides (fig. 3) a glochidium measures 0·32 mm. 
by 0·29 mm., while that of P. fe'fr'ugine'Us (fig. 10) is much smaller, being 
0·28 mm. by 0·26 rom. The glochidium of P. micropteroides is described 
here in detail. 

The glocidium is of the hookless types. I t has the usual two shell 
valves. As seen in lateral view the shell is semi-circular with a curved 
lower margin and an upper hinge-line. This line is nearly straight in 
P. ferrugineu8, a little curved in P. rnicropteroide.s. The shell is thin in 
the middle and all over except along the hinge-line and the border, where 
it shows a distinct thickening, The whole surface, except the border, is 
finely granulated. From the inner edge of the ventral border (figs. 4- and 
5) a continuous . flange projects inwards; seen from the anterior or 
posterior side this flange appears. as a pointed tooth, but it is a con .. 
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tinuous structure all along the margin. It shows very fine ridges on its 
ventral surface. Amongst the hookless glochidia like the present example 
this flange must serve the same purpose as the tooth in the hooked 
glochidia though perhaps in a less efficient manner. Between the two 
valves of the shells a ligament is present and can be easily distinguished 
in sections and stained preparations. 

The inside of the shell valves is lined by the larval mantle (figs. 
6 and 7), which is formed of large cells. The cells have a conspicuous 
nucleus and the cytoplasm is filled with a large number of minute granules. 
In the mantle :flap of each side two pairs of sensory cells (s.c.) can be 
distinguished, one lying below the other. The adductor muscle (a. m. 
figs. 9 and 6), which is seen as a whitish nearly circular area through the 
shell in lateral view, lies near the anterior and dorsal margins· of the shell. 
The muscle consists of muscle-fibres stretching from one valve to the 
other; these fibres have elongated unclei and are seen to divide before 
becoming attached to the valves. Lying just posterior and at a little 
higher level than the adductor muscle is a triangular area (an. figs. 3 
and 7). This is the rudiment of the various organs of the future adult 
mollusc. It consists of closely packed cells and extends a little below 
the posterior margin of the adductor muscle. 

F'I.:sk kost.-It is a well-known fact that after being shed from the 
marsupium, the glochidia, whether of the hooked or hookless type, 
become attached to the gills or the fins of fishes and that each species 
usually affects a single host or a group of closely allied hosts. 

The glochidia in the present case were seen attached to the caudal 
fins of three species of fishes. The specific cha.racters of the larvae can 
be easily distinguished and hence the infection of the fish appears to have 
occurred recently. The specimens were obtained at the end of February 
and the beginning of March. The glochidia of P. m'l.~corpteroides were 
found on the caudal fins of N emachilus brunneanus (fig. 8) and N emachilus 
brevis (fig. 9) ; both these species of fish were taken in streams. A single 
glochidium of P. /errugineus was found, on the other hand, deeply em
bedded in the caudal fin of Bar~:li1,J,s aur.opurpu~·eus (fig. 11). The two 
species of N emacllil-u,~ are found among weeds near or at the bottom and 
the Barilius, though it usual1y swims near the surface, goes down to 
the bottom at mid-day and was observed searching for insect larvae, etc .• 
in the mud at places at which P./errugineus ,vas abundant. 
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