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1.—INTRODUCTION. 

THE group of animals known as Anomura, or hermit-crabs, are, strictly speaking, of but little 
interest to any one save purely scientific men. They have no direct commercial importance, they are 
not enemies of the pearl oyster, but they serve as food to innumerable fishes of many species. 

The members of this group are crabs, characterized by having usually a soft abdomen, which 
is protected by an adopted empty shell of a mollusc. This does not, however, apply to all the species of this 
tribe. Some species are quite free. Others, such as Galathea and Munida, live in the cavities of sponges, 
or dead coral, or on rock. Others, such as Coenobita, are to be found by the hundred on the shore, 
feeding on coconut husks or dung. Other species, such as Birgus latro, or the robber-crab, are to be found 
solely on the shore, and are known to climb trees and eat coconuts. The females only enter the water 
to lay their eggs. So varied are the members of this group. 

The present notes were made during a two weeks' inspection of the Ceylon pearl banks. Similar 
notes have been made continuously by the writer during the last three years, and the results will it is 
hoped be published later. The following notes form the first instalment. 

2.—A NOTE ON THE HABITAOULEM OF " CAN.OELLUS INVESTIGATORIS,"  Alcoa. 

This species was first collected by the " Investigator " off the south-east coast of Ceylon in 32 
fathoms, and was described by Alcock in his " Indian Decapod Crustacea, Part II., Anomura Fasciculus : 
1, Pagurides," 1905. So far as I am aware it has since been obtained only by the present writer. 

(Southwell, " Ceylon Reports," vol. V., 1906.) 
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1.-INrnopucrtoN.

Tnn group of animals known as Anomura, or hermit-cra,bs, ate, strictly speaking, of but little

interest to any one save purely scientifrc men. They have no direct commercial importance, they are

not, enemies of the pearl oyster, but they sorve a,s food to innumerable ûshes of many species'

The membors of this gïoup aïe crabs, charactorized by having usually a so{t abdomen, which

is protected by an adopted empty shell of a mollusc. This does not, however, apply to all the species of this

tribe. Some specios are quite free. Others, such as Galathea and Munida, live in the cavities of sponges,

or dead coral, or on rock. Others, such as Cænobita, aro to be found by the hundred on the shore,

feeding on cooonut husks or dung, Other speeies, such as B,i,rgus løtro, ot the robber-crab, are to be found

solely on the shore, and aro known to climb trees and eat coconuts, The females only enter the water

to lay their eggs. So varied. are the members of this group.

The present notes were made during a two rreeks' inspeotion of the Ceylon pearl banks. Similar

notes have boen mad.e continuously by the writer during the last úhree years, and tho results will it is

hoped be published lator. fhe following notes form the first instalment.

2.-A Nors oN THE H¿,Brracur,üM on' .r C¿nonr,r,us rNvESTrGATontsr" Alcoak;,

This sBecies was first collected by the " Investigator " ofi the south-east coast of Ceylon in 32

fathoms, anùrüas described by Alcockini¡s "IndianDeãapodCrustacea, Part If., Anomuta I'asciculus:

l, Pagurid.es," 1905. So far as I am åw&ro it has since beon obtained only by the prosont writer.

(Southwell, " Coylon Ropofts," vol. V., 1906.)
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Wren, howevor, ono frnds that a much smaller fish, called by tho Tamils " velameon " (Letltr'ônus

m,iníatus), and possossod of teeth not at all awe-inspiring (Plate I., figs' 3 and 4), is seldom oI nevel

found. without oysters in its stomach, it indicates that, although many species of fish have teeth sufficiontly

strong to crush ãysters, other kinds of " shell-fish " aïe more acceptablo to these fish as food' Lethrinus

m,,í,ní,a,tus is ofton found congrogating on a bed of spat, and almost invariably contains oyster debris in

its stomach. Thoro can be no doubt but that this species of fish is most destructive to young oysters'

It is interesting to note that two other species of 'o velameøn," vil,., Lutiønus gibbus and Lut'iønus

ørgentí,mu,awlmiløs, although possessed of a mastica,tory apparat'us as powerful as that of Lethrinus m'i'niatus'

präfur to live on a certai-n spocies of Maotra, whoso shell is thicker than that of the poarl oyst'er, and up

to the prosont oysters o" ojrte" spat have never been found in the stomach of any species of LuTjanus'

It is obvious that in this case tne nsn prefer other Lamollibranchiato food to oysters, and' t'he oondition

of afiairs is not morel¡r a question of nocessary toeth and jaws, but due to preferonco.

Amongst the fish I havo found by obsorvation loho the rnost úestructioø to oysters are those included

in the family Gymnodo4tos. (Day, i,X'auna of British India, includ,ing Ceyton and Bur4a, X'ishes,"

vo¡ II.) ftris tãnity includes the well-known globe-fish, whoso iaws and teeth are somewhat similar

in appoarance to those of a parrot or a turtle (elate t,, figs' 5 and 6)' The famiþ includes fivo genera'

viz., Triod.on,'Xenopterus, Totroclon, Diodon, and Orthágoriscus. Only t'wo speoimens of this group

rverå coflectecl by Professor Elordman during his visit in 19-02, viz,, Tetrod,on m'a,rgar'íta'tøs (R'uppo1) and

Ietrorlon l,wnaris (81. Schn.).

The most commongenuson thebanks,howovor, is Tetrodon, andof this gonus three spocies are

abundant, vin., T. i,m,maaulntus, T, süell,atws, and. T, reÙicul,a,ris' The two latter species ofton me&suro

18 inches long, and occasionally more than 2 feet.

The gãnus Diodon is represonted by two rather small species, viz', Diod,on hystrí'n and' Dí'orï'on

mq,aulatws. Ahe species of Tetrodon, howover, âre voqy common' and up to the present no specimen

of any species of ttiis gonus has been found which ditt not contain oysters or oystor spa-t''

I thereforo 
"ogá"d 

tho species of this genus as being most destructive to oysters. Not only is

their jaw apparatus of great pJ*.", but it wÃrlct appea,ï tt*t tn"y have a prelwenaeTor oysters rather

than other food, sinco no othor food, save oysters,-t*s been found in thsir stomachs, oxcopt a few

portunids, Auì,culn aeøel,l,unt,, and the remains of small ophrtroids, and even theso but rarely'

To summerize t1¡en, so far as observations go, ih* fishes most destructive to oystors or oystor

spat, aro those included in the family Gymnodontos and commoniy knorrn as the globe-fishos; that

ietlwí,nus ruím,í,atws, a member of the group Pagrina, is also very destruct'ive to spat ; and that as yet no

spat or oysters have ever been found in thé stãmach of any ray or shark, although thelo is every leason

tã ¡etieve that many of the larger spocios included in theso two latter orders commit great ravages'

No other species or genora, of fish, caught either by a lin¡l or by the trawl, have up to tho pÏesent been

found' to have been feeding on oystors' 
n found that turtle aro likowise very

Apart from the ravagos caused by fishes, it has also beel

dostructivo to oysters.
The two species of turtle occurring on úho Ceylon pearl banks (viz., the leat'hery t'urt'lo and the

groen turtle) often attain a length of 3 feet, and *o*.ti*", *o"u. They are most numerous from Novomber

Io the oarþ part of x'ebruary.l aftur which time they are in fact seldom seen oven by the local fishermen'

In the season they aä'regulafly to be founä quite 18 miles from the shore' Thirteen specimens

were caught in the trawl during December, t907, orithe Periya Paar, 16 miles from lând' As a rule'

these turtle a,ppearï to feed on sãaweed. At times, however, their gut is found to be-crowded' with shell

debris. Their jaws a,ïe so powoïful that on orle occa*ion I found the crushed roma,rns of a chank shell

(Turb'i,nell,ø pgru,rn) in the stomach of one specimen.

A1l the thirteon specimens caught in Dscembor, 1907, hadbeen feeding ontirely on spat, and sevoral

buckets-full of oyster shell d.ebris were collected from their gut. Since turtlo, howovet, apparontþ

only visit the bants during certain seasons of the year, and since ihs number of individ'uals is comparative]V

fow, I do not rogalcl the i'avages causodby turülå as áo¡rparablo to that cáusocl by predatory fish, which,

l¡osides being of mauy species, occur in suoh large nurnbors,
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The striking peculiarity of this species is that certain parts of the legs and chelipeds are modified 

to form an operculum, which, when the animal is completely retracted, closes the mouth of the shell or 

shelter and affords complete protection. Not only so, but under such conditions the animals are apt not 

to be noticed. 

Although the modification of certain appendages was duly noted by Alcock, no mention was made 
of the habitat of the species. 

Similarly, also, in the report on the Anomura collected by Professor Herdman, no mention is made 
of the habitat. It appears likely that in each case the specimens had escaped from their " house " 
during preservation, and were subsequently found free amongst the general collection. 

It is quite obvious that the highly perfected modified portions of the chelipeds and legs serve a 
very useful end, and a note on the habitat in which this species was found living is therefore of some 
importance. 

During a survey of the Ceylon pearl banks this species was dredged up, occupying a small cavity 
on the ventral edge of a flattish lobulated piece of Porites arenosa four inches in diameter. When the. 
animal was retracted, the modified portions of the chelipeds and legs formed a remarkably perfect oper-
culum, and rendered the specimen difficult to detect. The terminal portion of the abdomen could be 
slightly protruded through a very small hole situated a little nearer the basal centre of the coral, and 
the specimen could turn completely round in its shelter. The tube appeared to be lined with reddish 
Nullipore (Lithothamnion). 

Alcock gives the following description of the chelipeds and legs :—

" In the left cheliped the upper border of the morns is ill-defined, and the inner lower border is not 
spinose ; the palm of the hand is as high as long, and the fixed finger is not deflexed ; the whole outer 
surface of the palm and fingers is granulous ; the spines on the lower edge of the hand are not worn or 
obsolescent but are acute, and are continued on to the edge of the fixed finger ; there is no oblique crest 
in the lower part of the outer surface of the palm, but in the upper part there is a row of spines parallel 
with the upper border." 

It was impossible to remove our specimen from its shelter without damaging it, so that the follow-
ing notes refer to the animal in situ. (Plate I., figs. 14 and 15, and Plate II., fig. 13.) 

Mouth of the shelter 18 mm. in diameter. Abdomihal hole situated 10 mm. nearer the basal 
centre of the coral and 3 mm. across. Operculum formed entirely by the chelipeds and first pair of 
walking legs (supported by the second pair), their surfaces being covered with matted setae and presenting 
a pavement-like appearance. Colour, variegated red. 

Dorsal " elbow " (Plate II., fig. 13) of the operculum formed by the anterior extremity of the 
carpus in the chelipeds and by the merus in the first pair of walking legs. The opposing internal edges of 
those joints of the chelipeds forming the operculum are straight, their external edges convex. Both 
internal and external edges of those joints of the first pair of legs which form the operculum are curved. 
The perfection of modification in these parts will be obvious. In all other points the description given by 
Alcock is correct, so far as I was able to verify. It appears remarkable that this writer laid no emphasis 
on the opercular surface presented by this species, a point which, together with the fact that the habitat 
is not mentioned, seems to almost prove that its full significance was not appreciated. A figure of a crab 
(Pylocheles miersii) simulating this habitat is given in Alcock's " Naturalist in Indian Seas," where other 
cases of partnership are also described. 

Alcock states that this species is nearly related to Cancellus parfaiti (Edw. and Bouv.). The 
points of difference are not quoted, but since Alcock's specimens were obtained from Ceylon waters, and 
agree so closely with this one, I assume mine to be C. investigatoris. 

The interest and importance of this note is that at least one habitat of this species has been 
determined. Most probably there are other habitats. 

Locality.--West coast of Ceylon, 7 fathoms. 
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Referring to the Paguridea, Alcock notes that " certain forms which hide in holes do not regain 
even an apparent symmetry, such as the species of Pagurides which hide in living sponge, and the 
Troglopagurus that lives in small holes in coral." 

Of the latter genus, Thurston discovered and collected many specimens of the T. manaarensis from 
the Ceylon pearl banks, which were found inhabiting small cavities in coral. The genera Troglopagurus 
and Cancellus are nearly related,* 

3.—A NOTE ON " DIOGENES RECTIMANIIS," Miers. 

The species of Diogenes are always difficult to identify. This is partly on account of the fact that 
they are usually of small size, the carapace being from 5 to 15 mm. long on an average, and partly because 
the genus is very variable. 

Certain species seem to merge into each other by insensible gradations, and often enough present 
slight erratic characters not previously recorded, and which may possibly be purely local variations. 

Amongst the many well-defined groups of species distributed in this genus, the members of the 
following group are very closely related :—Diogenes costatus, Henderson ; Diogenes rectimanus, Miers ; 
Diogenes investigatoris, Alcock ; Diogenes bicristimanus, Alcock. 

Of these, Diogenes costatus may be considered as a type, and the other species variations of a more 
or less permanent character. 

The species rectimanus was recently obtained in 7 fathoms of water on the west coast of Ceylon 
(Moodipani Paar), and was found inhabiting Annelid sand tubes, which latter were attached to dead 
coral, calcrete, or rock (Plate I., fig. 16). In other instances the species was found inhabiting cavities 
of living coral (Goneastrea, sp.). The specimens were for the most part adult, though the carapace 
measured only 7 mm. 

Specimens of this species obtained by Alcock, Henderson, and Lanchester measured respectively 
12 mm., 25 mm., 9 mm. long, so that our specimens were rather small. They also differed from other 
described forms in the following particulars :—

(1) There is no row of spines parallel with those on the upper border of the palm. 
(2) The internal faces of the merus, carpus, and dactylus of both chelipeds are mapped out 

into about eight white plate-like areas, separated from each other by shallow sulci, and 
set on a pinkish background. This feature was very characteristic. 

Alcock speaks of this species as " inhabiting all sorts of broad-mouthed shells " often encrusted with 
sea-anemones ; and Lanchester's specimens were found in shells of Murex, Rissoa, Gibbula, and Neritina. 

Most probably the fact that Alcock found his specimens inhabiting wide-mouthed shells is to be 
correlated with the large size of his specimens. 

The variety of habitaculum assumed by this species is most interesting, and, together with a similar 
variety noted for the first time in Cancellus investigatoris, seems to indicate that the habitat of many 
other species of Paguridea may be much more varied than is at present known. 

I have seen species of the group Paguridea inhabiting the cavities of sponges (Phyllospongia, sp., 
and others), and in other cases found them without shell ; but in both instances the species, unfortunately, 
was not determined. 

4.—A DESCRIPTION OF " CLIBANARIUS WILLEYI," n. sp. (Plate I., figs. 17 and 18.) 

Carapace smooth, minutely punctate, sharply truncated anteriorly, well calcified in front of the 
cervical groove, the cardiac region being clearly defined. Length 12 mm. Greatest breadth 7 mm., 
narrowing anteriorly to 4 mm. 

Rostrum minute, scarcely extending beyond the edge of the carapace, and barely reaching the 
base of the ophthalmic scales. 

* Since the foregbing was written twenty-seven other specimens have been dredged from the Kondatchi Paar 
in 3 fathoms (April, 1910), all inhabiting holes in Poritee arenosa, and answering perfectly to the above description. 
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Re{erríng to the Paguridea, Alcocl< notes that " certain forms which .hide in holes do not regain
oven a,n apparent symmetry, suoh as the species of Pagurides which hitte in living ßpongo, and the
Troglopagurus that lives in small holes in coral."

Of the latter genus, Thurst'on discovered. and collected many specimens of the T, rnq,naa,rensrls from
the Ceylon pearl banks, which wero found inhabiting small cavities in coral. Tho genera Troglopagurus
and Cancellus are nearþ rolated,*

3.-A Norn oN " DToGENEs REcrfNraNUS," Miers,

Tho species of Diògenes aro always difficult to idontify. This is partly on account of the fact, t¡at
thoy aro usually of small size, the ca,ra,pace being from õ to lõ mm. long on an average, and" partly because
úho gonus is very variablo.

Cortain species seem to merge into each other by insensible gradations, and often enough present
slight orratic characters not proviously recorded, and" which may possibly be purely local variationp.

Amongst úho many well-defined groups of species distributed in this genus; the members of gre

following group ere vory closely related :*D,iogenes costatus, Henderson ; Diogenes reatitnanus, Miers;
D,iog enes'í,nuestig øtori,s, Aloock ; Diog enes b,i,arist ima,nus, Alcock.

Of these, Di'ogenøs costq,tus may be considered as a type, and the other species variations of a more
or less permanent character.

The species rect'im,a,nus was recently obtained in 7 fathoms of water on the west coast of Ceylon
(Moodipani Paar), and was found inhabiting Annelid sand tubes, which lattor were attached to dead
coral, calcrete, or rock (Plate I., ûg. 16). fn other instafces the species was found inhabiting cavities
of living coral (Gonea,street, sp.). The specimens were for the most part ød,ult, thoagh the carapace

measured only 7 mrn.
Speoimons of this species obtained by Alcock, Henclerson, and Lanchester measurecl respectively

12 mm., 26 mm., I mm. long, so ühat our specinrens were rather sma,ll. Thoy a,lso clifierecl froru other
describecl forms in the following particulars :._.

(I) There is no row of spines parallel with those on the upper border of the palm.
(2) The internal faces of the merus, ca,rpus, and d.actylus of both chelipeds are mapped out

into about oight white plate-like ar€as, soparated from each other by shallow sulci, and
set on a pinkish background.. This feature was very oharactoristic.

Alcock speaks of this spocies as " inhabiting all sorts of broad.-rnouthed shells " often oncrusted with
sea-a,nemones; and Lanchester's specimens wore found in shells of Murex, Rissoa, Gibbula, and Neritina.

Most probably úhe fact that Alcock found his specimens inhabiting witle-mouthed shells is to be

correlated with the large size of his specimens.

Tho variety of habitaculum assumed by this species is most interesting, and, together with a similar
variety notod for the first time in Ca,naell,us 'i,naest'igøtor,ís, seems to indicate tha,t the habitat of many
othor species of Paguridea may be much more varied than is at present kno¡rn.

I have seen species of the group Paguridea inhabiting the cavities of sponges (Phyllos,pongi,Ø, sp.,
and others), and in other cases found them without shell; but in both instances the species, unfortunately,
was not determinod.

+.-A Dnsonrrnrolt oF'! Q¡1s¿çanrus wrrJr,nyr," n. sp. (Plafu f., figs. 17 and 18.)

Carapace smooth, minutely punctato, sharply trunaated anteriorþ, well calcified in front of the
oorviaal groove, the cardiaa region boing clearþ defined. Length l2 mm. Greatest breadth 7 mm.,
narrowing anteriorþ to 4 mm.

Rostrum minute, scarcoly extending beyond the edge of ühe carapace, and baroly reaching the
base of the ophthalmic scales.

'l' Sinco üho foregbing was ¡mitten úwenty-sovon oüher spocimene havo been dredged from ùhe Kondaúchi Paar
in 3 fathoms (April, 1910), all inhabiting holos in Pori,tea d,renosa,, and answoring porfootly to úhe above descrþtion.
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The striking peculiarity of this species is that certain parts of the logs and chelipeds a,te modiûed

to form en oporculum, which, when the animal is completely retracted, closes the mouth of the shell or
shelter and afiords complete protection. Not only so, b¡rt under such conditions the animals are apt not
to bo noticed'gh 

the modification of cevtain appendages was duly noted by Aloock, no mention was made

of the habitat of the spocies.

Similarþ, also, in the report on the Anomura collected by Professor Herdman, no mention is made

of the habitat. It appears likely that in each case the specimens had escaped from their " houso "
during preservation, and were subsoquently found free amongst the general collection.

It is quite obvious that the highly perfected modified portions of the chelipeds and legs sorve a

very usoful ond, and a note on the habitat in which this species was found living is thereforo of somo

imfortance.

During a survoy of the Ceylon pearl banks this species was dredged up, occupying a small cavity
on the ventral odgo of a flattish lobulated piece of Pori,tes cr,renosq, four inches in diameter. \{hon the.
animal was tetracted, tho modified portions of the cholipods and legs formed a remarkably perfect oper-
culum, and rendered the specimen difficult to cletect. The terminal portion of the abdomon could be

slightþ protruded through a very small hole situated a little nearor the basal centre of the coral, and
the specimon could turn completely round in its sheltor. The tube appearetl to be lined with rocldish

Nullipore (Lí,thothømni, on).

Alcock gives tho following description of the chelipods and legs :-
" In tho left cheliped the upper border of the merus is ill-defined, and the inner lowor border.is not

spinose ; tho palm of the hand is as high as long, and the ûxed finger is not d.eflexed; the whole outer
surfaco of the palm and fingers is granulous; the spines on the lower edge of the hand are not worn oï
obsolescent but a,re acute, and are continued on to the edge of the fixed finger; thero is no oblique crest
in the lower part of the outer surface of tho palm, but in the upper part there is a row of spines pa:allel
with the uppor bordor."

It was impossible to remove our specimen from its sheltor without damaging it, so that the follow-
ing notes refer to the animal i'n sí,tu. (Plate r., figs. 14 and 16, and Plato rr., ûg. r3.)

Mouth of the sholtor 18 mm. in diametor. Abdomihal hole situated 10 mm. noa,reï the basal
centro of the coral and 3 mm. across. Operculum formed" entirely by the chelipeds and first pair of
walking legs (supported by the second pair'), their surfacesbeing coverod with matted setæ and presenting
a pavement-liko appearanco. Colour, variegated red.

Dorsal "elbow" (Plato II., fig. I3) of the operculurn formed by the anterior extremity of the
carpus in the chelipeds and by the merus in the first pair of walking legs. The opposing internal edges of
thoso joints of the chelipeds forming the operculum are straight, their external ed.ges convex. Both
internal and exiernal edges of those joints of the first pair of legs which form the operculum are curved.
The perfection of mod.ifrcation in these parts will be obvious. fn all other points the description given by
Alcock is correct, so far as I was able to verify. It appears remarkable that this writer laid no omphasis
on the opercular surface presonted by this species, a point whioh, together with the faat that the habitat
is not mentioned, seems to almost prove that its full significance was not appreciated. A figure of a crab
(Pyl,oahel'es n'tí'ersí'í,) simulating this habitat is given in Alcook's " Naturalist in Indian Seas," whoro other
cases of partnorship aro also described.

Alcock states that this species is nearly related. to Cancel,l,us pø,rføítù (Edw. anct tsouv.). The
points of clifierence are not quoted, but sinco Alcocl<'s specimens wero obtained from Coylon wators, and
egreo so closely with this one, I assumo rnine to be C. dnaestí,gøüoris

The intolost and importance of this note is tlmt at least one habitat of this species has been
dotorminod. Most probably thelo aro other habitats.

Locølí,ty.-Wost coagt of Ceylou, T fathoms.
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Eyestalks long and slender, longer than the anterior extremity of the carapace, and considerably 
longer than the antennal peduncle. Right eyestalk 5 mm. long, left eyestalk 6 mm. in the male, and 
vice versa in the female. 

Antennular peduncles 4 mm. long, stout, longer than the antenna! peduncles, but shorter than the 
eyestalks. Flagellum short, 1 mm. long only. 

Antennal peduncle two-thirds the length of the eyestalk. Proximal joint setose internally, and 
shorter, but stouter than the second joint, which latter is nude. Antennal flagellum 1 cm. long. 

Antenna! acicle spinose internally, glabrous, and but slightly overlapping the terminal joint of 
the peduncle. 

Ophthalmic scales very broad at the base, tapering somewhat suddenly, and approximated 
throughout their whole length. 

Left cheliped considerably stouter than the right one, 10 mm. long in a straight line, shorter than 
the carapace, smooth throughout, somewhat flattened internally, and minutely punetate externally. 

Merus 5 mm. long and 2.5 mm. broad. Carpus 2.5 mm. long, and as broad. 
Palm slightly longer than the merus, and twice as long as the fingers. 
Fingers curved, with a hiatus between them when closed. A few bundles of minute yellowish 

setae occur on the opposing surface of the fingers, which open and close in a plane almost vertical. 
Right cheliped as long as the left cheliped, but not nearly so stout, considerably flattened, smooth 

internally ; smooth, punetate, and less flattened externally. Merus smooth internally, minutely punetate 
externally, 4 mm. long, 2 mm. broad, slightly crested dorsally and ventrally, the crests bearing a few short silky hairs. 

Carpus 2 mm. long, and as broad, slightly crested dorsally and ventrally, the dorsal crest bearing a few short scattered silky hairs and terminating anteriorly in a minute colourless spine. 
Hand 5 mm. long, smooth internally, smooth and punetate externally, crested dorsally, the crest bearing four small teeth, near which ocour a few scattered external tubercles. Movable finger small, 

mm. long, and tuberculated dorsally. There is a small hiatus between the fingers when closed, and they meet distally in two opposing circular horizontal discs. 
Hand and fingers slightly setose, smooth internally, the fingers opening and closing in a plane barely horizontal. 

The two pairs of walking legs permanently deflexed, smooth, and slightly flattened externally. Merus of second leg greatly flattened laterally, with a few hairs on its dorsal and ventral crests, 5 mm. long, 2 mm. broad. Merus of third leg exactly similar, save that the external surface is more convex. 
Carpus of both legs 3 mm. long, 2 mm. broad, also with a few scattered setae on their dorsal and 

ventral crests. 

Propodite (of both legs) 5 ram. long, 1 mm. broad, with a few scattered setEe on the dorsal surface, and tufts .of yellow setae on the ventral surface, increasing greatly in number anteriorly. 
Dactylopoclites 3 mm. long, tapering to an extremely sharp black corneous claw, with masses of 

short setae arising in tufts on their ventral surfaces, and scattered seta on their dorsal surfaces. 
The merus of both walking legs is fixed almost at right angles to the carpus, and the dactylopodites are similarly fixed almost at opposite right angles to the propodites. 
Third pair of legs small, sub-cheliform, with a pad of imbricating corneous granules at the base of the claw ; less defined in the fourth pair, which are also small. 
No paired appendages on the abdomen of either sex, except on the tail fin, where those of the left side are larger than those on the right side. 
Natural Colours.—Carapace (both dorsal and ventral surfaces) black, chelipeds black, with yellow finger tips. Walking legs black, with a band of yellow round the dactylopodite, and yellow plates on the ventral surface of the isehium. 

HABITACULUM OF TWO SPECIES OF PAGURIDS. 

Antennae and antennal amide orange. Antennules blue, with an orange flagellum. 

Eyestalks pale yellow when young, developing a dark dorsal surface in older specimens. 

deep rich blue. 

In the mature male the abdomen is mottled green, and dirty white on the dorsal surface and right 

side. Left side salmon-coloured. In immature males dirty brown dorsally, gray ventrally. In females 

the abdomen is an even dirty brown. Eggs brilliant maroon. 

Colours in Formalin.—Carapace _dark maroon, both dorsally and ventrally. Chelipeds dark 

maroon, with yellowish finger tips. 

Second and third pair of walking legs dark maroon, with intensely black tips. Antennae yellow. 

Antennal acicle yellow. Antennular peduncle grayish yellow, with brilliant orange flagellum. Eye-

stalks yellow, with a dark dorsal longitudinal band. Eyes blue. Fourth and fifth pair of legs with 

brownish cross bands. 

Abdomen various. Eggs yellow. In a few young specimens the maroon colours had faded to a 

brick red, and in some other specimens the colours were varied. 

Locality.—Found living on the surface of the Tallaivillu coral reef, west coast of Ceylon, and 

covered by only six inches of water at ebb tide. 

Sixty-four specimens, including males, females, and young forms. Found .inhabiting Muricine 

shells, which in every case were strongly encrusted with Nullipore (Lithotharnnion). 

I have pleasure in naming this species in honour of Dr. Arthur Willey, F.R.S., who assisted in 

making the collection during a very pleasant trip we had together. 
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5.—A COMPLETE LIST OF ANOMIIRA RECORDED PROM CEYLON WATERS. 

The following is a complete list of the Anomuran Fauna of Ceylon recorded up to the present :—

(1) Anomura collected by Thurston in the Gulf of Mannar and described by Henderson 

(Trans. Linn. Soc. (2), vol. V., Zoology, 1893). 

Dromidia unidentata, Rupp. 

Droiniclia australiensis, Haswell. 
Cryptodromia pentagonalis, Hilg. 

Pseudodromia integrifrons, Hend. 

Raninoides serratifrons, Hend. 

Hippa asiatica, Milne-Edw. 

Albunea symnista, Linn. 

*Albunea thurstoni, }lend. 
*Ccenobita rugosa, Milne-Edw. 
*Diogenes diogenes, Herbst. 
*Diogenes merguiensis, De Man. 

*Diogenes miles, Herbst. 
Diogenes custos, Fabr. 
Diogenes planimanus, Hend. 

Diogenes avarus, Heller. 
*Diogenes costatus, Rend. 
*Pagurus punctulatus, Oliv. 

Pagurus deformis, Milne-Edw. 

Of the above 35 species, Professor Herdman found the 16 marked with the star, and also 32 

additional species which were not obtained by Thurston, and which are described by Southwell in vol. V., 

" Ceylon Reports," 1906. 
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Pagurus varipes, Neller. 
*Pagurus setifer, Milne-Edw. 
*Troglopagurus manaarensis, Hend. 

*Aniculus aniculus, Fabr. 
*Aniculus strigatus, Herbst. 
*Clibanarius padavensis, De Man. 

Clibanarius arethusa, De Man. 

*Eupagurus zebra, Hend. 
Petrolisthes dentatus, Milne-Edw. 

Petrolistbes boscii, Aud. 
*Petrolisthes militaris, Heller. 
Procellanella triloba, White. 

*Polyonyx obesulus, Miers. 
Polyonyx tuberculoses, De Man. 

*Galathea elegans, White. 
Galathea spinosirostris, Dana. 
Munida spinulifera, Miers. 

T82 CEYLON MAR,INE BIOLOGICAL R,DPOR,TS.

Eyestalks long and' slender, longer than the anterior extremity of the carapace, a,nd considerably
longer than the antennal peduncle. Right eyestalk 5 mm. long, leit eyestalk o'mm. in the male, and

uice aersâ, in the female.
Antennular poduacles 4 mm' long, stout, longer than the antennal peduncles, but shorter than 

're

eyesüalks. I'lagellum short, I mm. long only.
Antennal pedunclo two'thirds the length of tho eyestalk. proximal joint setose internally, and

shorter, but stoutor úhan the second joint, which latter is nude. Antennal flagellum I cm. long.
th" p"d*:il"al 

acicle spinose inüernally, glabrous, and but slightly overlapping the torminal joint of
ophthalmic scales very broad at the base, tapering somewhat sudd.only, and approximated.

throughout their whole length, --o -
Left choliped considerably stouter than the'ight one, l0.mm, rong in a straight line, shorter than

the catapace, smooth throughout, somewhat flattenãd int"rn.rtty, and minutely punctate externally.Merus 5 mm. long and 2.5 mm. broad. Carpus 2.5 mm. long, and as broad.Palm slightþ longer than the morus, and. twice as rong as úrre fingers.x'ingers curved, with a hiat'us between them when closed. A few bundles of minute yellowish
set'æ occur on the 'opposing surface of tho fingers, which 

"f"" ""a 
close in a plane almost vertical.R'ight cheliped as long as the left cheliped, but no-b nearly so stout, ,oiiuia"r"Çflattoned, smooth

internally; smooth, punctate, and less flatfunãd externally. Mårus smooth internally, minutely punctatelïiiiXif;åftÏ long' 2 tnm' broad, stightlv crested aä'*"uy-""a venrrally, the äiests bearing a few
carpus 2 mm'.long, and as broad, .lg-11," crested. dorsally and ventrally, the dorsal crest bearing

a few short scattered silky hairs and terminaúing anteriorþ in a"minute colourless spine.Ha'nd 5 mm' long, smooth internally, s,mooth and punctate externally, crested d.orsally, úhe crest
bearing four small teeth, near which occur a few scatteied external tuberãles. Movable finger small,
l$ mm' long' and tuberculated' d'orsally. There is a small Lt-À between the fingers when closed, and
they meet distalty in two opposing circular horizontal discs.

baroly ffiiåfåi 
fingers slightly setose, smooth internally, the fingers opening and ctosing in a ptane

The two pairs of walking legs permanently deflexed, smooth, and slighily flattened externally.
Morus of second leg greatly flattãneã literally, øitr a few hairs on its d.orsaläd ventral crests, 5 mm.
long,2 mm' broad. Merus of third leg exactly similar, save ühat the external surface is more convex.carpus of both legs 3 mm' long, 2 mm' brôad, also with a few scattered setæ on their dorsal and
ventral crosts.

Propodite (of both legs) 5 mm. long, I $ mm. broad , wiüh a few scattered setæ on the dorsal surface ,

and tufts of yellow setæ on the ventral sã"tnã", in.""urirrg g"ffi i" number anteriorly.Dactylopodites 3.mm' Iong, tapering to an extremely sharp black corneous claw, with masses of
short setæ arising in tu{ts on their veitral Jorfuces, and scattered ietæ on their dorsal surfaces.Tho merus of both walking legs is fixed almost at right angles to trr.e carpus, and the dactylopodites
are similarþ fixed almost at opposltJright angles to the propodites.Third pair of legs small, sub-cheliform, with a pad of imbricating corneous granules at the base of
the claw ; less d.efined in the fourth pu,lr, *fri.l, are also small.No paired append'ages on the abdomen of either sex, except on the tail fin, where thoso of the
Ieft sido aro larger than thJse on tho ,rgfri ,lLNøturøl col'ou'rs'-cwrapacs (boih dorsal and, ventral sur{aces) black, chelipeds black, with yellowiiff#ti,f#":fîf.tîî*#: *tìt'ïi""ä of veuow round rhe dacryropodfte, and yeuow plares on rho

HABITACULUM OX' TWO SPECIES O}' PAGUR,IDS. I83
Antennæ and antennal acicle orange. Antennules bluo, with an orange flagellum.
Eyestalks palo yellow when young, developing a dalk dorsal sulface in older . specimens. Eyesdeep rioh blue.

In t¡e mature male the abdomen is mobtled green, and dirty white on the dorsal sulface and Iightsid.e. Left side salmon-colouled. In immature males dirty brown dorsally, gray ventrally' In femalosthe abdomen is an even dirty brown. Eggs brilliant maroon.

Colours ,im normøl,in-Carapace -dark maroon, both dorsally and ventrally. Chelipeds darkma,roon, with yeilowish finger tips.
Second ancl thircl pair of walking legs dark ma,roon, with intensely black tips. Antennæ yellow.Antonnal acicle yellow. Antennula,r poduncle grayish. yellow, with brilliant orange flagellum. Eye-stalks yellow, with a dark dorsal longitudinal band, Eyes blue. I'ourth and fifth pair of legs withbro¡f,nish cross bands.

Abdomen various. Eggs yeilow. In a felv young specimens the rrar:oon colours had fadecl to abrick r"ed, and in some other specimens the colours were variecl'

Loaalitl¡.--Eounfl living on the surface of the Tallaivillu coral reef, west coast of Ceylon, andoovered. by only six inches of rlvater at ebb tid.e.

Sixty-folr specimens, including males, females, and young forms. X'ound.inhabiting Muricinoshells, wlriclr in every case wore strongly enorusted with Nulliporc (L'ithothøwniott').
I have pleasure in naming this species in honour of Dr. Arthur \4/iiley, n'.R,.S., rrho assisted in

making the collectio4 cluring â very pleasant trip we had together.

õ.-A Conær,rTp Lrsr on ANorrun¡. RE0ORDED r¡nOrr csyr,oN waTERS.

The followi¡g is a cornplote list of the Anomuran Fauna of Ceylon recorded up to the present :-
(l) Anonlra collected. by Thurstonin the Gulf of lVlannar and described by Henderson

(Trans. Limr. Soc. (2), vol. V., Zoology, 1893).

Dromiðia unidentata, RUPP.
Drornidia australiensis, Haswell.
Cryptodromia Pontagonalis, Hilg.
Psoud"odromia integrifrons, Ilend.
Raninoides serratifrons, Hend.
IIippa asiatica, lVlilne-Edw.
Albunea symnista, Linn.

*Albunea thurstoni, Hend'
*Cænobita uugos¿ù' Ililne'Eclv¡'
*Diogonos diogenes, Herbst.
*Diogenes merguiensis, De l\'Ian.
*Diogenes rniles, lferbst.
Diogenes custos, Ifabl'
Diogenes planimanus, Hend.
Diogenes arva,rus, Heller'

*Diogenes costatus, Hencl.
*Pagurus punctulatus, Oliv'
Pagurus deformis, Milne-Ectw'

?agurus valipes, Neller'.
*Pagurus setifer, Milne-Edw.
xTroglopagurus må,naarensis, Hend.
xAniculus aniculus, X'abr:'
d'Aniculus strigatus, Ilerbst'
*Clibanarius padavensis, De Man'
Clibanarius aretltusa, De Man.

*Eupagurus zebra, Ilencl'
Potrolisthes clentatus, 1\[ilne-Edu'.
Petrolisthes boscii, Aud.

*Petrolisthes militaris, Ileller'.
Procellanolla triloba, White.

*Polyonyx obesulus, Miers.
Polyonyx tuberculosus, De l\{an.

*Gala,thea elegans, White.
Galathea spinosirostris, I)ana.
Munida spinulifera, l\{iers'

of the above 35 species, Professor Herdman founcl the 16 marl<ed with the st'ar, and also 32
aclditional species which wiere not obtained by Thurston, and which are described by Southwell in vol' V"
" Ceylon RePorts," 1906'
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The following are the 32 species not obtained by Thurston, but collected by Professor Herdman :—

Remipes testudinarius, Laterille. 
Mastigochirus gracilis, Stimpson. 
Ceenobita clypeatus, Latreille. 
Diogenes investigatoris, Alcock. 
Diogenes rectima.nus, Miers. 
Pagurus aspor, De Haan. 
Clibanarius tequabilis, var. naerguiensis, De Man, 
Calcinus giamard, Milne-Edw. 
Calcinus elegans, Milne-Edw. 
Eupagurus carpoforaminatus, Alcock. 
Spiropagurus spiriger, De Haan. 
Catapagurus ensifer, Henderson. 
Paguristes Mans, Henderson. 
Paguristes incomitatus, Alcock. 
Paguristes pusillus, Henderson. 
Caneellus investigatoris, Alcock. 

Nematopagurus muricatus, Henderson. 
Nematopagurus, sp. 
Troglopagurus jousseaumii, Bouvier. 
Petrolisthes armatus (?), Gibbes. 
Petrolisthes serratus, Henderson. 
Procellana quadrilobata, Miers. 
Procellana serratifrons, Stimpson. 
Procellana hornelli, Southwell. 
Polyonyx biun.guiculatas, Dana. 
Pachycheles pulchellus, Haswell. 
Galathea longirostris, Dana. 
Galathea corallicola, Haswell. 
Galathea australiensis, Stimpson. 
Galathea grandirostris (?), Stimpson. 
Munida japonica, Stimpson. 
Munida alcocki, Southwell. 

Since the " Report on the Anomura in the Ceylon Reports " was made, the following species have 
been collected and identified by the writer :—

Clibanarius willeyi, Southwell. 
Clibanarius infraspinatus, Hilgendorf. 
Clibanarius humulis, Dana. 
Pagurus dearmatus, Henderson. 
Pagurus euopsis, Dana. 
Pagurus fabimanus, Dana. 

Petrolisthes dentatus, Milne-Edwards. 
Petrolisthes tuberculosa, Milne-Edwards. 
Polyonyx hendersoni, Southwell. 
Porcellana gtekwari, Southwell. 
Porcellana unilobotus, Henderson. 
Albunea oxyophthalma 

There are at present known about 650 species of Anomura, distributed amongst 73 genera. 

This list is approximate, and includes the group Paguridea proper, the Galathidea, and other nearly 
related families whose systematic position is somewhat uncertain. Whilst some of the species of these 
two groups are cosmopolitan, most others have but a limited distribution. Others again only occur in 
very deep water. 

Twenty-seven genera, including about 71 species, have already been recorded from the Ceylon pearl 
banks, and although in comparison this list appears very small, it compares most favourably with similar 
lists of other localities. It will, of course, be remembered that the pearl banks are very limited in area, and 
really only include a littoral fauna. 
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The following are the 32 species not obtained by Thurston, but collected bv professor rrerdman :-

Remipos testudinarius, Laterille.

Mastigochirus gracilis, Stimpson.

Cænobita cþpeatus, Latreille.
Diogones investigatoris, Alcock.

Diogenos rectimanus, Miers.

Pagurus aspor, Do Haan.

Clibanarius æquabilis, var. merguiensis, De Man.

Calcinus giamard, Milne-Edw.

Caloinus elegans, Milne-Edw.
Eupagurus carpoforaminatus, .A,lcock.

Spiropagurus spiriger, De Haan.

Catapagurus ensifor, Henderson.

Paguristos hians, Ilendorson.
Paguristes irlcomitatus, Alcook.
Paguristes pusillus, Honderson.

Cancollus investigatoris, Alcock.

Clibanarius willeyi, Southwell.
Clibanarius infraspinatus, Hilgenclorf .

Clibanarius humulis, Dana.

Pagurus dearnratus, E[ondorson,

Pagurus euopsis, Dana.
Pagurus fabimanus, Dana.

Nematopagurus muricatus, Hend.erson.

Nematopagurus, sp.

Troglopagurus jousseaumü, Bouvier,

Petrolisthes armatus (?), Gibbes.

Petrolisthes serratus, Honderson.

Procellana cluacLrilobata, Miers.

Procellana serratifrons, Stimpson.

Procellana hornelli, Southwell.
Polyonyx biunguiculatas, Danâ.
Pachycheles pulchellus, Ilaswell.
Galathea longirostris, Dana.
Galathea corallicola, I{aswoll.

Galathea austra,liensis, Stimpson.

Galathea grandirostris (?), Stimpson.

Munida japonica, Stimpson.

Mrrnida alcocki, Southwell.

Since ihe "Report on the Anomurain the Ceylon Reports" wâ,s made, the following speoies have

been collected and identifiect by the writer :-
Petrolisthes clentatus, Milne-Edwards.

Petrolisthes tuberculosa, Milne-Edwards.

Polyonvx hendersoni, Southwell
Porcellana gækwari, Southwell.

Porcellana unilobotus, Henderson.

Albunea oxyophthalma

'Ihero are at presont l<nown about 650 species of Anomura, distributed amongst TB genera.

, This list is approximate, ancl inclucles the group Paguriclea proper, the Galathidea, and other nearly

relaúed families whoso systomatio position is somowhat uncertain. Whilst some of the species of these

trvo g,roups a,re cosmopolitan, most others have but a limitetl distribution. Others again only occur in

very deep water.

banks, and although in comparison this list a,ppea,rs very small, it compares most favourably wiih siiiilar
lists of other localities' It will, of course, bo remernbored that the peJbanks a,re very limited in aroa, antl

really only include a littoral fauna.

TÆNITIR,A MELANOSPILES.
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Ä DESCRIPTION 0F ,[ tARGn RÄY, ,( TÆNIUR,A.

MntaNOspI[ES, " BInEKHR, FR0M THH

CNYMN PEART tsANKS.
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By T. SOUTI{WELL, A.R.C.So. (Lono.), X'.L.S., F.Z.S.

" TjÐurunÄ Mnr,ÀNosprLns," Bl,eeker, " ìilat. Tyds. Nod. Ind., 1853," IV., p. 513;

Day, " ntishes : India," p. 740.

Tnrs ûsh ¡ras caught in the'trawl on tho Poriya Paar, C.oylon poarl banks, and was a female,

weighing ov€r 5 cwü.

The disk was broad and rounded. Length from snout to anus 4 feet. Greatest breadth of the

disk 4 feet l0 inches (just a little posterior to tho eyes). Snout broadlyrouncled and marked by a stight

projoction situated in a very shallow depression. Five inferior gill clefts, of which the third wa,ß tho

largest and the fifth noticeably less. First gill cleft l5 inches from the snout a,nd 3 inches long. The

gill clefts 2$ inches apart. Last gill clelt 2 feet I inch from tho snout. Distance between the ûrst pair of

gilI clefts 19inches. Distanoe between last pair 12 inches. Spiracle large, 4 inches ¿ùcross, and situatocl

immodiately behind tho eye. Eyes I foot from the snout and tl inches apart,

Mouth 6 inches wicle and l0 inches from the snout. Lower lip strongly m'ammilated and split up

into areas, each having a, mucous poro. Upper lip a littlo frilled and partially onclosing the spiracles.

Teeth with slightly rounded cusps and two roots.

Pelvic fins rounded., oach 8 inches âcross and I foot long. Ventra,l surface of tho pelvic fins

slightly rugoso.

Ventral surface of the body markeclby numbers of mucous potes, each about tho size of a pin head'

Dorsal surface of body covered with smail sharp black tubercles, having stellatecl bases, largest and,

white along the vertebral column. Two clistinct patches of rather large tubercles also occur on each

síde of tho botty 15 inches behind tho eye.

Tail 3 feet 6 inches long, a,ncl compressed d.orso-ventrally into two lateral keels, which extend to

tho spine. Breadth at the root 5 inches. A single selrâ,te¿l spine 6 inches long and $ inch broad, situated

It inches from tho extremity of the tail. The serrations a,ro on both sides of tho spine. A cut'aneous

fold aúses just ventral to thã origin of the spine and is continued to tho tip of the tail. This fold is split

up into abåut four irregular lobes. Beyond the origin of the spine tlie tail is round and tapering. Tìre

whole tail is covored with numbers of tubercles sinìila,r to those on the bocly. They aÏo largest a,nd ruost

numerous along the dorsal surface, ancL gradually increase in size towards the tip of the tail'

Two dorsalsymmetricaldepressions, each l foot long, aresituated on each. side of the backbone,

and ariso just posterior to the level of the last gill cloft.

Righú ovary degonerate. After being caughú this fish was placed in afi isolated area in the opon

ßoa and tua ur"to*iouti on oysters (Mørgørilì,ferø aulgørí,s) f'ot 26 days, on which it appeared to thrive'

When killed the entirä got irs found to be empt;r, and since the fish was known to have been eating

oystors, it seems tit "tylnrt tho shells wore passed out through the mouth, after the soft parts had

beon absorbed.
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EXAMINATION OF PLATES. 
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Plate I. 

Diagrams showing endogenous reproduction in Tetrarhynchus unionifactor. 

inus miniatus in profile. Natural size, 
j ) jaa(wwX00 fflOL IOee. 

inus miniatus, front view. Natural size. 
Jaw of Tetrodon stellatus in profile. Slightly reduced. 
Jaw of Tetrodon stellatus, front view. Slightly reduced. 
Habitaculum of Cancellus investigatoris, ventral view. Natural size. 
Habitaculum of Cancellus investigatoris in profile. Natural size. 
Habitat of Diogenes rectimanus, showing tubes. Natural size. 
Clibanarius willeyi, n. sp. ( X about 5.) 
Muricine shell, containing Clibanarius willeyi, n. sp. Natural 

Plate 11. 

Jaw of a large 2Thyncobatis oljeddensis, showing plate-like arrangement of teeth 
for crushing. ( X I.) 

Jaw of Trygon sephen, showing teeth. ( X 
Jaw of Ginglymostoma concolor, front view. ( X i.) 
Teeth of Ginglymostonta concolor, back view, membrane removed to show growth. 

( X i.) 
A single tooth removed and enlarged from Ginglymostoma concolor. (X 2.) 
Jaw of Trygon sephen, showing bottom teeth. (X I.) 
Cancellus investigatoris, showing modification of the chelipeds to form an 

operculum. (x 4.) 


