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OF THE 

A S l A T l C  SOCIETY OF B E N G A L .  

I .  The Mirzii Niimah (The Book of the Perfect 
Gentleman) of Mirzii Kiimriin with an 

English Translation. 

Bv MAWLAVI M. HIDAYAT HUSAIN, 
Lecturer, Presidency College, Calcuttc~ . 

Last year during the vacatioll I was invited by 11ly nluch 
esteemed friend Qadi Muhammad Ma1)rniid Sshib oE Chakdali, 
Nadia, to stay a few days with him and inspect his sli~all 
library which contained some books on Muhammadan J uris- 
prudence, 'hadition, etc. Among them I came across this 
unique MS. entitled Mirzfi N5mah.I He generously lent i t  to  
me. I t  is in a bad shikastalt and corlsequently I took a 
long time to  decipher i t  and make the transcript for the press 

Although the title-page goes t o  prove that  this was written 
by Mirz5 Kamr ln .  vet there is nothing in the context of the book 
;hich might establish the identity of Mirzi Iiiinlriin the learned 
son of Emperor Biibur with t,his Mirzii KfimrRn. The only 
persons mentioned as I~ i s  contenlporrtries in this pamphlet are 
RafiL-i-Shiriizi, JalAliij-i-Ardastiini and Qadi ZBd5-i-Girahriidi. 
Mirza RafiL-i-fllirlzi was the author of the' Tazkirat al-Muliik, 
and he has mentioned in his preface that  in the year 1017 
A.H. when his age was seventy geilrs he began this book. 

- .  . 

1 Dr. Iiier~ in the " C'atalog~~e of I'eruiar~ AISS. of the l3ritish 
Museu~n," p. 82C, No. V ,  nlentions anotlrer work of same name and says 
the work. wl1ic.11 is allonymous, \baa apparently written in India. It 
begins :- 

6 &A 1 j$& P J I s l  ?lL l, ,Li 

A copy of this book also exists i l l  the library of the Asiatic Society 
of Rsngal. I t  c,olltrrins the aut,Ilor'~ name wllirh is Mirzii Mul!ammad 
l<hdil. -- 
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-4ccordinp to this statement Mirzii Rafi' was born in 947 
A.H. whereas b1irz;i KBmrBn, son of Emperor Biibur, died 
964 A.E. ,  so t h ~ t  when Rafi' was about 17 years, Mirzii 
KRmriin died. 

So far as T can ascertain this pamphlet is not the work of 
the Prince Rlirzii Ksrnriin, because a t  the age of 17, Rafi' 
Shirlzi could not have been such a scholar that  Prince Ksmriin 
would write about hitn thus:- a+ d y \ n a  &,ie "He 
(the ilfirza) must consider him the best of his c&~tenlpo~aries." 

However there is no doubt about the pamphlet belonging 
to  tho eleventh century Hijra. 

The word NirzZ is a short form of Amir Ziidah. Mirzii 
was used in ancient times for kings and princes only. The 
Timuride sovereigns from Tamerlar~e down to BSbur are called 
Nirzii, B Z b w  is the first sovereign of the dynasty who gave up 
the title of MirxZ, and used the title of Bi?d&ih. We find the 
following statement in the Ma'Zsir-i-RahimT2 a+ a3't &, UY G 
JJZ 8 1 ~ ~ 4  ~~6 ailif a t j f i r ~  t) &I,R+AL " up to this time u 
(013 A.H.) the descendants of Tamerlane were called MirzZ, but 
from 913 A.H. they were called BGd&,Zh." In  India this word 
began to  be used for Nuharrirs (clerks) from the time of Nldiu 
S_hiihYs invasion. It is found in the BBhlr-i-'Ajam that ,  from 
the time Niidir S11iih came and conquered India, people who 
were clerks to the Crown were called Mirziis. At present in 
Persia there is a distinction ill using this word ; when i t  is 
prefixed to a name i t  means clerk, but when suffixed i t  means 
prince. 

Incomprehensible praises and thanks are due to God, 
wllose entity is independent of the eulogies of all created 
beings ; and boundless blessings be on the luminous and sacred 
tornb of our Lord Muhammad MuytafB, peace be on him and 
his descendants and salutation. Let i t  not remain hidden from 
the wise that (while travelling) through Hin&ust&n, the abode 
of safety, in the year 14th, according to  the dictates of fate, 
after having visited the paradise-like Kashmere, thie helpless 
being (the writer) happened to pass by Lahore, the capital. 
(He observed that), as accident would have i t ,  o body of reck- 
lees men of t>hie country in accordance with their inborn 
propensity having uplifted their heada, had entitled themselves 
with the dignity (or rank) of 1Mirzii.s As this slave (the writer) 
had some rightful claim to  this position, my sense of honour 
did not allow me to  let this great revolution and disorder 
undermine the rules and regulations on which the rank of a 

1 This occurs ir! rontext , p. .T. 2 Vol. I ,  p. 49.5. 
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lJ!irzG is based. I t  being a matter of great importance, I 
thought I ought t o  write a treatise or1 this subject, which may 
become the guide of mankind, so that  110 one nlay venture to  
claim this great thing (l~onour) wit llou t deserving i t .  

Verses. 

(Though) you may know much (but)  speak little ; 
Do not speak one as a hundred (or do not exaggerate), 

(but  rather) make one of a hundred. 

It ought t o  be known, tha t ,  as I have become a MirzG 
by tlie force of personal exertions and the practice of laudable 
attributes, whatever I say is pure t ru th  and (is spoken) ou t  
of good will. Though my words are mixed with wit and 
humour, yet this pamphlet will effect certain conclusions, each 
one of which may be called the guide of Plato and the helper 
of L4vicenna. In  short,  if any careless and dull-headed fellow 
forms a slight o p i ~ ~ i o n  of m y  work owing to  his defective intelli- 
gence, what fear has the Sun froill the inattention of the bat ,  
and what arlxiety has the firnily-seated mountain from the 
undermining of the wild rat.  

Verses. 

A few unskilful fellows, i g ~ ~ o r a n t  of their ow11 selves, 
Takc delight in defects, thinking them to be merits. 
(Their self-conceit and vanity) ac t  like smoke wl~en they 

reach the brain (making i t  cloudy and defective) ; 
(And) act like the wind, if they reach the light (of clear 

intellect, by extinguishing i t ) .  

If any one has n fancy for beconling a ~TlirzZ, he should 
attain to the fitate defined in this treatise. But  if he fails, 
wliy sllould he attempt such a hazardous undertaking, and 
thereby let a large body of men distinctly see into his mean 
origin and vain asnirations ? 

Chapter 1.-01% th,e Main  Rules O/ the Code 01 MirzZship. 

It should be linown, that ,  in the code of Mirz5sliip, there 
are ten main rules or principles, and several subsidiary ones 
Among the main prirlciples, the first is, tha t  (an aspirant for 
Mirz&d1ip) should know God, because the perfection of ever" 
indivitlual is shown by his knowledge of God. The second is, 
tha t  he should acquire knowledge and virtue, with a view to  
free himself from the deception (or betrayal) of ig~~orance ,  and 
not with an aim (simply) to gain eminence. And in the begin- 
ning he must swiftly pass through the subject of Accidence 
and Sgn tax (or Grammar) ; and an acquaintance with these 
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two branches of learning must be deemed necessary by lrim 
so far as to  enable him to be correct in his everyday conversa- 
tion and tllodes of writing and speaking Arabic and Persia-n 
words. In  society he should try to guard against the shame of 
caonlmitting any mistake in conversation, for such incorrectness 
in speech is considered a great fault in a Mbrzi. The third is, 
that  he should pass off from the Giilista'n and Bastan of S'adi 1 

at the aye of thirty ('1). The fourth is, that  he should possess 
n knowledge of men (and the world), because i t  is the best of 
all perfections ; and he must not be carried away Ly the words 
of every impudent fellow or deceitful person, who says that  he 
has captured the genii several tirnes, unless he sees all these 
with his own eyes, hut even then there is room for suspicion ; 
inasmuch a.; those who know such things are usually silent, 
while those who do not know pretend to such powers in order 
to deceive the simple. The fifth is, that  11e should not engage 
himself in a literary controversy with a student fresh from the 
nook of the college, who will destroy the tranquillity of his 
disposition by the obstinacy of his defective knowledge. The 
sixth is, that  he must not speak to  every unworthy person, and 
should regard men worthy of his own society as (the only 
fit) companions (for him). The seventh is, that  he must 
know the Arabic, Persian, H i ~ d u s t a n i  and Turkish languages. 
The eighth is, that  he should be an expert irl composition and 
a, quick worker, because this valuable life is too fleeting. The 
ninth is, that  he should possess an acquaintance with, and 
experience of, accounts, though he need not be wholly given 
up to them. The tenth is, that  he must understand the several 
stages in Philosophy, but he should not involve himself in 
discussions concerning fate versus free will, and the accidental 
versus eternal, for they cannot lead him to any conclusion. 
But he should know the other questions of philosophy, but 
only to  an extent that  he may he able t o  say " I know." 

Chapter II.-On the Subsidiary Rulev oJ the Code oj  
MirzZship. 

Firstly, there nhould be a distance of one mile between a 
MirzG and a wild elephant. If chinaware is available, he 
should avoid taking meals arid eating fruit from silver and 
~olcl  plates; and if he can get hold of earthenware, he shorild 
not drink water from chinaware. If there be ten good 
people in a house and one had, he ehould cut off intercourse 
with those ten. If they have named him Mirzfi Jaliil nl-Din 
Ytisuf, he must not encumber himself with all this, hilt shorten- 
ing i t  style himself MirzA Yiisuf. When purchasing R, thing 
wanted by him, he should not make any difficulty about 
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the price, and ought not buy like traders. Ruby should be 
regarded by him as the best among all jewels. and the palsn- 

as the best of all conveyances. He  should like a water- 
nlelon as the best of all fruits. If he wishes t o  keep his head 
and hands entire or unbroken, let him not accompany an arrny 
through Kashmere . Rice boiled with spices should be preferred 
by hinl above all other eatables. He sllould keep pure love on 
a high arch, and if possible, he should have no connection with 
i t  a t  all. He should not follow a beautiful person whose 
demeanour displays tokens of wickedness, and he must not 
make too much use of tobacco. As long as he is in India to 
the best of his power he should t r ~  t o  keep himself safe from 
the attack of diseases, so tha t  he may not have the need t o  see 
tlie face of the court physician. If he is introduced t o  a family, 
he must go there thrice, first on the day of introduction. On 
the  second occasion he should make compliments and enter 
(the house). On the third occasion, if he is welcome witllout 
paying compli~neiits, he ma! continue to  frequent the place, 
otherwise he should not trouble llinlself for nothing, and i n c u ~  
dishonour, because respect, once lost, is hardly to be regained. 
He  should regard Lahore as the best of the towns in India. He 
should recognize the fort of Agra as unequalled in the  whole 
world. If there be no controversy or dispute on that  point, 
then he must t11iRk Isfahiin as the  best town in Persia. I n  a 
multitude he must always be on the alert from attacks of 
swords kept under the garment. He  must have funds enough 
to  supply him with twenty rupees for tlie expenses of palan- 
quin and a door-keeper. He must not hire a room in any inn, 
for it is beggarly to  do so. He  must value life and should not 
go rlear war. If he happens to  be in a battle-field he must keep 
orit of the reach of musket-balls. If victory takes place, he 
must not pursue the defeated and flying a r m y ;  on the con- 
1 I ary if his party suffer a defeat, he m ~ i s t  run away as fast a s  
he can. The compositions of a MirzZ should be full of expres- 
s io~i ,  and in a s11ort compass of words sllould convey a number 
o f  ideas and meanings. If they are not so, what is then the 
diffetence (between a MirzZ and others). Wherever he may 
see (or meet!) the narcissus, the violet and the orange, he 
sl\ould take all three. He must know the bad people. but  
~Ilould not call them bad for this is contrary t o  wisdom. He 
should lillow the game of dice, but, must not turn a g~mes t e r ,  
find sllould not bet thousands while playing chess. He nlust, 
not be fond of obscure verses (and spend his time in trying to 
understand them), because t,llis precious life should not be thue 
wasted away. He must not follow a co~npanion who is a fast 
rider, and sllould let him go wherever he likes. If a friend of 
the Jlirtii  ask whet his salary is, he may tell the man if he is 
sure that  the latter will not be appointed in his place ; other- 
wise he shoold run away from h im to  a distance of about 
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twenty kurzlli , I  i.e. forty miles. If a ~Vir zG  happens to  sit at 
the same table with s j2lufta (or lawyer), he sllould not take 
anything, and in case he dies of hunger (by so doing) he sllall 
have a great reward in next life. If a Mz'rzZ tras beauty and 
good voice, he may without inconvenience reci tje a verse or 
L 

two before his companions; but if he sings regularly a t  some 
length, he should separate his cups and jugs because he lias 
thus become a professional musician. He must know QSdi- 
ziida-i-Girahr id i ,  MirzR Rafi' Shiriizi and JalZ18-i . Ardast,glli 
as the best of his contemporaries; but i f  any one objects to  
this, he must not enter into dispute with him. He should not 
trust any well-clothed person who pretends to be an nut!lor. 
If there is cont,roversy between the iMirzZ and some one, and 
if the 1Mirzii happens to get tlie better of him, he should com- 
pletely defeat him, but if i t  be otherwise, then he must make up 
with his adversary. If a iMirzZ happens to  be in company 
with some persolls of eminence,and if the topic of conversation 
refers to one's income and ability, he should try to  get the 
topic changed; if not, he should leave the house to  its owner 
and run away as fast aa his feet can carry him, and must not 
look back a t  all. The MirzZ should visit Egypt because i t  is 
worth seeing. If he wants to  settle in a place, let him take up 
his abode in Syria where nice bread, cheese, and sweet melons 
are t o  be found though they are the food df the Ra'fidi.z But 
if a MirzG of the true Mussulman type gets them let him eat  
them, for they won't hurt his religion. I n  India he should 
not wear the ;I)ak.~~,Ur and he must not be too fond of his own 
 word^. In company he should not take part in controversies, 
especiallv in religious ones. Let him keep his religious views 
quite secret, lest they cause hi rn some bodily injury. If lle be 
in service, theti as long as he does not get the rank of five 
hundred, he must not take guests to his house; and in times of 
tror~hle let him avoid being a guest of low people, for this will 
endininsult .  He must regardgamesof hazarclas the best of 
all entertainments in the world. He should not speak of the 
honour of anyone. He must not joke with every good-for- 
nothing fellow, nor allow all people to cut jokes a t  him. He 
should meet his f riendg occasionally, and when seen once, he 
must not go to them again that very day, becauae this will 
cause a recurrence (of the visit). With a monthly salary of 
R*. 100 let him allot Ms. 10 for the belt and embroidered badge. 
Ancl if these are supplied by his master he must not sell them. 
If he spends Rs. 60 for a fur, i t  will not be prodigality. He 
must not speak while people are playing draughts. He should 
not bring courtesans to other people's hollse, eapecially if the 

I Kririilh is a rond-measure of e h o u t  two luile-. 
': 0 1 1 e  of tlre sect cf the +ilahs or  follt~wera of Hatlrat 'AIT 
- .4 kind of  carmer~t. 
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master of the Ilouse happen to be richer than he. If dirt 
llappen to  be on his auspicious face, he must wash i t  out with 
salt and vinegar; and he should not rely upon anyone except 
a worthy darvish. I n  reciting poetry, he should not omit the 
first line of a poem, even if i t  be simple. If a man recite the 
first line off a couplet, the MirzZ  nus st not read out the second 
line. In  India if he secures a house. he rnust not be in search 
of mere architectural beauty, but must pay due consideration 
to its stability lest he may not suffer an untimely death in the 
rainy season. In  a bath lle must not allow the body of a sick 
barber to touch his body, but he sllould be civil to  his son. 
He may pour from the store a small quantity of water on his 
head, i f  he has bathed in a narrow r~servoir  used by several 
persons. If he wants to  avoid insults, he must drive out from 
his head the weakness of sitting in a prominent place. I n  
India he should not expect i~ltelligence and good behaviour 
from those who put big turbans on their heads. If he does 
not want to undergo insult and disrespect, he must not enter- 
tain expectations from familiar intercourse with people, say- 
ing : " I am going to  see such and such n rich man : he will 
give me a thousand rupees and bestow many presents." In  
lndia do not make the taking of l'iiludah ' and F i rn iQrow 
into a habit, for this brings in idleness and loss of spirit. 
With the rank of a centurion (Mnnsab-i- Sadi) . the Mirzii must 
not cause the cover of his huhble-bubble to be made of silver 
and put silver on the reins of his horse, because they worild 
not remain with him. If he is riding with a superior officer, 
he must keep a step or two behind him ; but on reaching a 
bridge he must lead the way, and return to his old place when 
the bridge is passed in safety. I n  times of mi~fort~une he must 
not take anything in a brass pot i f  its edges are engraved, for 
dust remains there and is not removed even by washing. If 
possible he should not open hi9 moutll at  the door of the inn 
of Samba1 Khhan, for there are many absurd reasoners. He 
must keep himself aloof from a few things, if he wants to render 
himself free from trouble. If any one begins a long story. he 
should not attend it,  because i t  is styled the priso~-house of 
intercourse ; he must in no cBase discuss anything with those 
who are addicted to discussion, because this is a plague of 
intercourse. As far as he can, he must not fetter himself with 
the intimacy of M~rharnmad 8Glih Beg the scribe, and 111irxi 
Fadl Beq, a particle o f  the signs of wllose powers of prodoc- 
tion is the book, called Kalilah wn Demna l t .Vn  an assembly 
where many people have been invited, the MirtZ nlllst not qo 

1 A kind of s w e e t  beverage made of water, flour. sl1gar, etc. 
9 A kind of sweet dish by flour, milk anti sugar. 

A very famous work o f  Indian tnles, translnted into Arabic by 
' A b d ~ l l l ~  bin a1-Mnqaffn', died a.n. 757. 



t i ~ t ,  because if he does so, he shall have to do r.espect to many 
people, and this case is called chiir mawja-2'-ikhliliit ( f  our-sided 
waves of intimacy, i.e. a case productive of troubles). How- 
e r e r  if  anp one has a fancy to become a, 11IirxiT let him consult 
this treatise first. 
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.! 
2. Introduction to a Report on the Biology of the Lake 

of Tiberias. 

By N. ANNANDALE, D.Sc., F.A.S.B. 

The papers to  be published in this series are the result of 
five weeks' visit to Palestine and Syria in October end Nov- 
ember, 1912. The object of the visit was, if possible, to trace 
the genera of sponges, coelenterates and polyzoa characteristic 
of the fresh waters of India and tropical Africa northwards up 
the Jordan valley, should they prove to have a distribution in 
any way similar t o  that  of the Jordan fishes, whose African 
affinities have long been known. Collections of other inverte- 
brates, more particularly the crustacea, worms and rnollusca, 
were also to be made. For t,his purpose i t  seemed best in the 
limited time a t  my disposal t'o settle down a t  one place (rather 
than to attempt a survey of a wide area) and Go carry out 
investigations as detailed as the period of the visit and a 
limited equipment would permit. Tiberias seemed the most 
convenient spot a t  which to stay, and I did not regret the deci- 
sion to make it my headquarters, for, apart from its natural 
advantages, I received there the hearty co-operation of the 
resident European community, among whom I rnay mention in 
particular Herr R. Grossmann, the proprietor of the Hotel 
Tiberias and an ardent naturalist. I was also indebted for 
much valuable information to 1)r. D. W. Torrance and the 
Rev. 8. Semple. 

I was provided with a twelve-inch dredge of the type sup- 
plied by the Marine Biological Association a t  Plymouth and 
wit11 various tow-nets and hand-nets, but, although the dredge 
enabled me to obtain many specimens that would otllerwise 
have remained in the lake, the greater and perhaps the more pro- 
fitable part of my work consisted in the examination of stones 
round the margin and in the small springs or fountains for which 
the vicinity is celebrated. Numerous hauls of the dredge were 
made over the area extending from Tiberias southwarde to the 
exit of the Jordan and thence eastwards to the village of 
Semakh : from Tiberias across the lake to Wad-es-Semakh on 
the western shore, and from the former place northwards to 
Mejdal or MagdaJa. The tow-net was used over this area both 
h.y day and by night and also a t  n point further north than 
ally of the places hitherto mentioned, off the moutl~ of the 
Jordan. The foutitains at  Ain-et-Tineh and Tabphah were 
carefully examined and also the stream in the Wad-es-Semakh 
and the Jordan a t  its entm and exit, while :I, more cursory 
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investigation was made of the springs in the plain of Gennesa- 
ret. A few specimens were collected later in the R. Barada 
a t  Damascus and in the Dog Rfiver (Nahr-el-Kelb) near Beirut 
on my way to  the coast, but only one day was devoted to  col- 
lecting in each locality. A few blood-sucking and " house " flies 
were also obtained a t  Nazareth and a t  Kefr Kenna, half way 
between Nazareth and Tiberias, but no attempt was otherwise 
made to  collect purely terrestrial animals. 

The Lake of Tiberias (also known as the Sea of Galilee) is 
termed in modern Arabic Bahr Tubariya.' I t  is a pear-shaped 
mass of water through which the Jordan flows from north to 
south, i ts  length being about 13 miles and its greatest breadth 
about 44 miles. Tiberias, the only town that  now exists on its 
shores, is situated on the west side a little south of the broadest 
part. F r o ~ n  a geo~raphical point of view the most remarkable 
feature of the lake is that ,  like the greater part of the valley of 
the Jordan, i t  lies a t  a considerable distance below sea-level, 
its margin being no less than 680 feet below the surface of the 
Mediterranean. This fact gives i t  much the character of a 
mountain lake, as the hills around i t  are naturally much higher 
with reference to  i t  than they are t o  sea-level. The depth of the 
lake is moderate, slightly exceeding 150 feet a t  two points only.% 
The shores are stony owing to  the falling down from the steep 
hillsides round the edge of masses of rock. These hillsides are for 
the most part  of basaltic formation, but a t  several points there 
are deposits of limestone, while near Semakh a t  the south end 
there are low cliffs of a sandy clay of recent diluvial origin. 
Round the mouth of the Jordan a t  the north end and in the 
plain of Gennesaret on the western shore there are considerable 
deposits of alluvium. The bottom of the  lake is covered for 
the most part with fine black silt, but the stones extend out- 
wards for a considerable distance from the shore. 

On maps of the lake numerous streams are depicted enter- 
ing it. Most of these streams are, however, in summer either 
dry ravines or else merely the outflow of springs that  rise a t  a 
short distance from the shore. The only permanent streems 
other than bhose produced by the springs are situated in 
the neighbourhood of the entry of the Jordan a t  the north- 
east of the lake and on the eastern shore, on which a brook 
flows down through the Wad-es-Semekh. Many of the fountains 
consist of more or less d i n e  water and some of them are 
warm. Near Tiberias there are, on the margin of the lake, hot 

I In this and other place.names 1 follow the spelling of Bartholo- 
mew's moat recent map of Paleetine. 

.2 Recent eurveys h ~ v e  not confirmed Lortet's statement that there 
are pocketa of over 250 metree deep in the neighbourhood of the mouth 
of the Jordan. His  etatement as to the deptha at  which various epeciex 
of rnolluece occur RPR contradicted bv my own investigetione. See 
Lortst. Arch. Mue. d ' H i ~ t .  Nat. Lyon 111, pp. 104, 108. 
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sulphur springs, which have enjoyed, a t  any rate since the 
first century A.D., a, reputation for their curative virtues. 

The water of the lake itself is potable and forms practi- 
cally the only supply to  which the people of Tiberias hare  
access. One artesian well sunk in the town prodrlces a copious 
supply of water that can be drunk without ill-effect or unplea- 

Sketch 3ln.p of the Lake of Tiberias. showing depths in metres. 

santness, although i t  is slightly ~ a l i n e ;  but the water obtained 
from another boring only a few hundred yards away was 
strongly impregnated with brine. Dr. W. A. K .  Christie has 
kindlv promised to analyze samples of water I brought back, 
and I propose to discuss his analysis later. 

The climate of Tiberias is prrsctically tropical in character, 
the highest shade temperature recorded being 1 1 7 O  I?. : in 
summer the shade temperature often reaches 110" F. and during 



niy visit in October i t  rose on several occasioris t o  106' F. 
Ttre rainy season is in winter, the first heavy showers usually 
falling in October or Xovember. 

There is little vegetation round the lake either in t!ie water 
or on the shore. In the water occasional beds of Vallisnerza, 
Potamogeton. and other (chieflv Ranunculaceous) water-plants 
occur in the shallows On t h e  beach there are a t  places clumps 
of oleander and thorny shrubs. The banks of the streams, 
whether truo streams or merely the outflow of fountains, sup- 
port a fairly dense growth of gigantic reeds and, if the water 
is fresh, permit thickets of willow, wild fig and Ricinus to 
flourish. In  the pools t,hemselves there is often a dense growth 
of Ranunculaceous \vat er-plants. 

Later I propose to discuss in detail the effects that  local 
and geological conditions have had on the fauna : a t  present 
it will be sufficient to call attention to  one or two of its most 
outstanding features. 

As is the case with most if not all lakes the edges of which 
are covered with small stones, there is a marginal or inter- 
mediate fauna. This merges gradually into the true terrestrial 
fauna above, and into the true aquatic one below; but some 
species are characteristic of i t ,  notably certain oligochaete 
worms (Tubificidae and others), certain beetles, bugs, am- 
phipodous ancl isopodous crustacea. A little lower down, 
where the greater part a t  least of the stones is entirely under 
water, the true lacustrine fauna makes its appearance; other 
crustacea occur, and sponges, polyzoa and molluscs of several 
species are abundant. I was unable to find any evidence in 
favour of the view that  the mollusca are distributed in regu- 
lar zones in accordance with depth, but certain species (more 
particularly of the genera Melania and Unio) are more numer- 
ous in water of from 4 to  8 metres deep than just a t  the 
shore. The greatest depth a t  wh~ch I found a macroscopic 
fauna a t  all was 22 metres ; below this only microscopic organ- 
ism were detected. Round the greater part of the lake the 
bottom slopes down gradually t o  this depth, up to  which i t  is 
still covered with stones ; but off the plain of Gennesaret i t  is 
covered with finer gravel or coarse sand and slopes towards the 
deeper part much more gradually. This part of the lake has a 
poorer fauna than thtst to be found off Tiherias or Wad-es- 
Semakh, although inimediately oppoaite the town the accumu- 
lation of organic d6bris has proved inimical t o  animal life. 

Between the village of Semakh (which must not be con - 

fused with Wad-es-Semakh) and the exit of the Jordan there is 
a narrow strip of the lake that  appears to  have a peculiar fauna 
of its own. This strip, which was in October from 4 to H metres 
deep, represetits the actual channel of the Jordan just before 
i t  leaves the lake. The bottom is covered with coarse grit and 
small pebbles, the finer silt being carried away by the current. 
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In the short distance (not more than two hundred yards) that  
intervenes between the channel and the southern shore, although 
the water is at some points nearly as deep as the channel itself, 
the sandy clay washed down from the cliffs, which are in ;t 
state of steady disintegration, interferes to  some extent with 
animal life, to which the organic dkbris deposited immediately 
opposite t.he village is even more detrimental. Molluscs of the 
genus Mela?zia are fairly comnlon in a living condition in 
the channel just west of Semakh, but only their dead shell3 
are to be found in the Jordan itself immediately on its exit 
from the lake. It was in the cllannel also that  I dredged the 
only non-operculate gastropod molluscs seen in the lake, as well 
as the only polyzoon of the genus Plumatella and three of the 
four sponges of the subfamily Potamolepidinae obtained. 

The zooplancton of the lake was not, a t  the time of my 
visit, abundant or conspicuous in any way. It consisted for 
the most part of minute copepods and rotifers, only a few 
species of each group being represented. I n  a few small muddy 
pools on the shore microscopic life was abundant, but  none 
of the larger entomostraca were seen. Here again copepods 
predominated, but insect larvae of the faruilies Culicidae and 
Chironomidae were well represented, as well as arlult wa.t>er- 
I~eetles and Rhynchota. 

With one notable exception, the fauna of t,he fountains is 
not remarkable, althougll certain species and genera exist in 
them (and also in the Jordan a t  its entry and exit)) that  are 
,.are in or absent from the lake owing to tile fact tha t  they live 
amongst dense vegetation near the surface of the water. This 
is the case wit;h the little fish of the genus Cyprinodolt and with 
the small Atyid prawn Atyil'ephyra des,r~,arestii. Certain species 
of moliusca, moreover, seem tjo prefer, if not to be confined to,  
those springs that  are decidedly saline, avoiding even approxi- 
~nately fresh water. By far  the most notable ilillabitat~t of 
any of t,he fountains is t,he blintl prawn Ty;ll)h,locaris galilaea, 
\vllicll is only found in one pool among tile springs of Tabghah. 
Its Iiabitat will be discussed later in a separate paper. 

Fish and mollusca are certaiilly the most richly represented 
groups in tlie lake itself. Tlle Iat,ter live t,o a large extent 011 

the  minute algae that  are extremely abnndant. The almost 
complete absence of non-operculate gastropod genera is a note- 
wortliy feature. The higher crnstao& are not well re~resent~ed,  
t'lie only common decapod being the crab Potavnon potamios. 
Several species of the Aml)l~ipoda and Isopoda are, however, 
abundant rorintl the edge. 

Except i n  t1he small muddy pools alrct;~,cl~ referred to,  the 
only insect larvae at a11 c:ommon at t,he t,imc~ of my visit were 
t,liose of 1fa.g-flies, w l~ i c l~  were found in large llulnbers 
under stone3 at t,lw edge of the Ialte. Only two species of 
gl-oup were, however, observed a.s adults . a,nd eren dragon-flie~ 
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were not numerous. Both culicine and anoplleline larvae were 
observed in small springs on the shore, the former predomi- 
nating in such situations, while the Culicinae were more often 
seen in chance accumulations of water or in small pools that 
had become separated off from the lake by desiccation. I n  
the lake itself no culicids were taken, although chironomid 
larvae were dredged from considerable depths both by myself 
and by Lortet Adult water-beetles and Rhynchota were only 
foii~ld a t  the extreme margin and the only Diptera a t  all 
abundant, either in species or in individuals, on the lake 
in the winged stage were Chironomidae-or Tendipedidae, as 
some authors prefer to  call them nowadays. From an entomo- 
logist's point of view, however, October is n '' dead " season 
iri Palestine. 

Worms, in the wide sense of the term, are not well-repre- 
sented in my collection. Several species both of Tubificidae 
and of larger Oligochaeta were found in the wet mud under 
stones in the marginal region, but unfortunately most of them 
were immature a t  the time of my visit. A prc3daceous leech 
(Dina, sp.) that  fed on worms was very abundant in the same 
region. Barrois found a small black planarian common under 
the stones a t  the edgo of the lake in May, but in October I 
could find no representative of the group in this position, 
although at least two species were common in small streams on 
and near the shore. 

Two species of Polyzoa Phylactolaemata and five of fresh- 
water sponges were obtained. The only coelenterate I saw was 
a single specimen of the common Green Hydra (H. viridis, 
Linn.), which I found among weeds in a little limestone basin a t  
Ain-et-Tineh. 

Several clistinguished naturalists, among whom the names 
of Giinther, Tristram, Lortet and Locard are prominent, have 
devoted their attention to  the fish ancl molluscs of the Lake 
of Tiheriaa, and although the less conspicuous groups have 
riot heen so strictly investigated, the collectioni of Dr. Th. 
Bnrroiv and Dr. E. Festa have provided material for two valu- 
able series of paperg by various authors in the Rtvue Biologique 
du Nord de la France and the Bolletino du Musei di Zoologia ed 
A natomia comparata della R. Universita di Torino respectively ." 
The two series were published almost simultaneously, between 
1892 and 1896. Refererlces to the different papers will be 
given in the corresponding contributions to this series, 

1 Dr. E. W. G .  ZIasterman of .J~rl is~lern has  puhlisllecl R very 
iritvrestinq nccount of the inland f inher~e~ of C>alilee, inclrlding those of 
the lake. in his Studies in Oalzlee (C'hicago : I!lOl)). 

Only a comparatively small nurnher of Dr. Festa's R P ~ C ~ ~ P I I S  IVHCB 

nctrrall;: frorl~ the Lake of Tiherias. 
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for help in the preparation of which I have t o  thank a number 
of naturalists in Europe and America as well as in India. I 
have also to thank the C'ouncbil of the Asiatic Society of Bengal 
for publishing the papers in separate instalments and for liberal 
treatment in other respects. 

Fig. 1.  View on the western shore, looking north : to  show 
the loose stones on the lower surface of whicli 
Ephydatin fluviatilis syrlaca, Nudospongilla mappn 
and Fr~dericella sultana occur. 

Pig. 2 .  A corner of the city-wall of Tiberias jutting out 
into the lake. The upper margin of the pale 
streak on the wall represents the level attained by 
the water in winter The phot,ograph was takenil1 
the middle of October, before the rainy season had 
commenced. 

Fig. 3. Outflow of a srnall spring in the Plain of Gennesaret, 
(October) : t o  show the pebbly beach. 

Fig. 4. Outflow of the Jordan. looking towards the village 
of Semskh from the western bank of the river. 
The strip of water shown outside the actual 
exit, which is well defined by projecting spits, is 
the only known habitat of the sponge Corlispon- 
qilla harroisi (Topsent) and other endemic species. 





3. T h e  Composition of the Water of the Lake of 
Tiberias, 

The sample of water from the Lake of Tiberias wllose 
a!lalysis is given below was collected by Dr. Xnnandale a t  7-30 
a.m. on October 27th, 1912, a mile south of Tiberias. It was 
tasken a t  the surface from a s tean~er  plying on the Lake. 

One true liter cont,ains the following inorganic constituents 
in grams, the results being expressed i n t h e  ionic form. 

Na . . 0.121 
Mg . . 0.023 
Cla . . 0.049 
C1 . . 0.239 
SO, . . 0.016 
CO, . . 0.075 
SiO, . . 0.013 

Its salinity is 536 parts per million, its specific gravity 

Tlie amount of water collected for analysis was nnfortu- 
nately insufficient for an exact or detailed examination, and 
u:inor  constituent,^, potassiom, br-online, etc., though possibly 
present, could not be determined. Though the results are far 
from perfect analytically, and though the cornpositio~l of the lake 
wat,er will undoubtedly vary with the locality of the sampling 
place and the time of year, the figures are sufficiently accurate 
to  how how remarka1,ly the water of the Lake of Tiberins 
tlifiers from t'hat of other lakes with an  outflowing stream, and 
from that  of rivers, with which the water fro111 lakes with an 
outlet has of course manv similarities. Tlie prevailing charac- 
teristics of analyses of ordinary lake and river waters are a high 
percentage of carbonate and of calcium, and a low percentage 
of cllloridc n.nd alkalies. Here we have the reverse. The compo- 
sition of this water resembles that  of no other river or lake 
wit11 an outflow of which I have found data ,  with the excep- 
tion of some of the rivers flowing from arid saline regions in the 
middle of the United States, and of the J o r d ~ n  itself. On the 

- 

1 P~ihlinherl wit11 the p e r m i ~ s ~ o n  o f  t h e  I)irector, Geological Snrvey 
of ~ l l t l l f l  
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other hand. the coluposition of its soluble constituents resem- 
bles that  of the reservoirs of many enclosed basins-where 
cldorides predon-rinate over carbonates and alkalies over 
calcium ; and though its salinity is much less than is generally 
the case with waters which accumulate in areas of internal 
d m i n a ~ e ,  i t  is still considerably greater than that  of the average 
lake wlt'h an outflow. The water of the Caspian Sea may be 
taken as an example for comparison. A is the mean of five 
analyses by C. Schmidt, of water collected off Baku, B is one 
by H. Hose %of water collected 80 kilometers S.-W. oE the outer- 
most delta island of the Volga, and C is the above analysis of 
Tiberias water, all calculated to the same percentage form. 

Caspian , Caspian Tiberias. 
I (Schmidt). I (Rose). 

N a  
K 
R b  
Mg 
C i  
C1 
Hr 
SO, 
CO: 
SiO 

Salinitv (part.8 per million) 

The salinity in the southern part of the Oaspian is much 
greater than {.hat of the Sea of Galilee, and even in the north, 
where the water is diluted by the Volga and the Ursl, it is 24 
times askgreat, but wit,h the exception of the replacement of 
carbonates by sulphates the analyses resen~hle one another 
reasonably closely. 

The immediate reason for the peculiar compogition of the 
water of the Lake of Tiberias is not far  to seek, i f  the water 
from t.he sprlnps s t  Tiberias i~ a t  all repre~entative of mnnv of 
its other sources of supplv. An analysis of the water from one 

- 

I Bull. Ac.  Sc. St. Petereburg, 2 4 .  ( l S i H ) ,  p. 177. Arlalyse~ recalcu- 
Inted bv F. W. Clerke. Bull. U. S. Geol. 9nrv.. 4.91, (1 ! )1  I ) ,  p. 154. 

9 Pog~endorff 'a Annalen . 35 ,  (IM.?), p. 183. 
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of these springs, Birket el Ezair, is given b,v M. Blankenhorn.' 
The sample was taken in April. 

Reduced t o  the percentage ionic form, the  results are- 
Na . . 30.08 0/, 
Ca . . 7-88 % 
Cl . . 52.90 0,; 
SO, . . 4.64 % 
CO:, . . 3-38 % 
SiO, .. 1 1 2 %  

The salinity is 3544 parts per million. Another analysis is 
given by Blankenhorn (loc. cit., p. 344) of water from the 
octagonal pool described below or from tlle stream stated t o  
flow out of it. Re~alculat~ed to  the same form, i t  is- 

Na . . 30.7 % 
Ca .. X . l O / o  
C1 . . 47.3 'j,, 
CO, . . 12.1 ", 
SiO, . . 1.8 qb 

The salinity is 1350 part* per million. This pool is the 
only known locality of the blind prawn Typhlocaris and a sample 
for analysis was therefore collected by Dr. Annandale on October 
23rd, 1912. His description of the place is as follows :- 

" The octagonal pool in which Typhlocaris occurs is situated 
about 200 yards in a direct line from the edge of the Lake of 
Tiberias , in a little plain containing other springs of varying 
salinity end temperature; i t  is probably the largest pool in 
the immediate neighbourhood of the lake. The circumference (if 
the eight sides be equal, as is apparently tal,e case) is 68 metres, 
and the greatest depth of water is stated to  be in spring about 
3 metres; in October it was 6 to  10 cm. less. The local name 
of the pool is Hirket 'Ali edh Dhaher, 'Ali edh Dhaher baring 
been a local robber-chief of the eighteenth century, who is said to 
have repaired many buildings in the neigl~bourhood of Tiberias. 
A description of the pool is given in vol. I of the Memoir8 of the 
rYurvc?l of Western Palest  in^, anotller in the unabridged editions 
of Thomson '~  Land and the Book., and a third in Masterman's 
Stud ic~  in Onlilee. The water is entirely enclosed in walls that, 
are clearly of two different dates, the lower part being of large 
well-dreeeed stones, and tlle upper of much smaller and more 
irregular stones covered witlh plaster, of which remain.: still exist. 

1 " \\'i~clenschaftlirIle Storidien R T ~  'I'oten Meer lind im ;T~rdenta l , '~  
p. 4 .  Berlin. 191 2. 
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The lower part may be Roman, as I am inclined to believe; 
but some authors regard i t  as good mediaeval Arabic work. 
The name of the place is et-Tabgha, which recent authorities 
believe to be a corruption of the Greek Heptapegon ("seven 
springs " ). 

All the authors consulted state tha t  the copious spring 
that gushes out a t  the base of the little eminence on which 
the octagonal pool is situated, and still works a corn-mill 
(,lose t o  the shore of the lake, is an outflow from the pool; 
hut of this I could obtain no evidence. So far as I could 
discover, the water of the pool was quite stagnant, and I could 
detect no outflow. Some six or eight feet above the present 
water-level, however, there are two circular holes in the wall 
from which i t  is evident that  a t  one time water flowed from the 
pool to work a water-mill or water mills in a totally different direc- 
tion from t'hat of the existing water-course. There is, indeed, 
evidence that  the distance to which this water was conducted 
was different a t  differerlt periods. I believe that  now, whatever 
n ~ a y  have once been the case, there is no connection between 
the pool and the lake. In  October, 191 2 the whole surface was 
overgrown with floating grassea of great size. 

At 11 a.m. on October 22nd, the air-temperature imme- 
diately above the surface of the water in the pool being 3OCC., 
the water itself a t  the surface had a temperature of 27°C. At 
the same time that  of the existing mill-race, a t  the point a t  
which i t  issued from the ground, was 25"C., all being in the 
shade. Bubbles of gas were observed ascending almost con- 
tir~uouvly from the bottom of the pool a t  this time, but no 
smell could be detected." 

The specific gravity of the water is 1.00296 (g) or 

1.00026 ( , the salinity 3710 parts per million. 
-I3 

One true liter contains, in grams, 
Na . . .901 
Ii . . .0576 
>Ig . . .OH74 
Ca . . .:353X 
C1 . 2.074 
SO, . -0251 
S . . -0248 
CO,, . . -171 
S O  . -0260 

- --- 
Total . . 3.7207 

The percentage c3omposition of the inorganic. rnatter in 
solution is  given below. 
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Na . . 24.21 ",, 
K . . 1-55 % 
Mg . . 2-35 O , ,  

Ca . . 9-51 ",, 
c1 . . 55.74 o /  

/ 0 

SO, . . .67 ( : I ~ ,  

S .. .67 % 
CO, . . 4.60 ?(, 
SiO. . . .YO 0 , 0  

Though the assumption of the presence of definite salts in 
such a solution is purely arbitrary, i t  may be pointed out as 
an interesting feature that  the chloride is sufficient in quantity 
for combination with all the sodium, potassium and magnesium 
and 60% of the caloium besides,-it is in fact a very chloridic 
water. It contains too a notable amount of sulphide, inore 
than the European balneologist considers ilecessarg for the 
designation '' sulphur spring." In  composition and salinity t'llis 
water resembles that  represented by M. Blankenhorn's analysis 
of Birket el Ezair water much more closely than it' does the 
sample collected by him on the same day from the Birket Ali 
edh Dhsher or, as he calls i t ,  el-Haeil. The sinlilarity of all 
three analyses with that of the lake water is sufficiently 
obvious. 

The strata from which these springs take their rise must 
be very saline in character, and i t  may well be that  they repre- 
sent the leachings of the deposits of the inland sea which, 
according to E.  Hull,' filled the present Jordan Valley in Plio- 
cene times. 

I " Geology and Geography of Arabia Petraea, Palestine and adjoin- 
ing Districts," p. 79 et  seq . ,  London, 1589. 



4. Notes on the Fishes, Batrachia and Reptiles of the 
Lake of Tfberias. 

By N. ANNANDALE, D.Sc., F.A.S.B. 
(Published by permission of the Trustees of the Indian Museum.) 

I t  was not part of the plan of my visit to Palestine to  
collect vertebrates of any kind and only a few specixnens were 
obtained incidentally ; but i t  will be convenient to  commence 
this series by considering the aquatic vertebrates of the lake, 
although - the papers will be devoted mainly to the inverte- 
brates, about which there will be more that  is strictly original 
to be said. 

I. FISHES. 

(a )  AN A N A L Y S I S  OF THE FISH-FAUNA. 
The following list is compiled for the most part from well- 

known works, among whicll I may mention in particular Giin- 
ther's paper on reptiles and fish from Palestine in the Proc. 
2001. Soc. for 1864, Lortet's ' ' Poissons et  Reptiles du Lac de 
Tiberiade " (Arch. Mus. d7Hist. Nut. de Lyon 111, 1883), Tris- 
tram's Fauna and Flora of Western Palestine (1888) and Boul- 
enger's The Fi.she.s of the Nile (1907) and Catalogue of the Fresh- 
water Fishes of Africa (1909-lo).' The two last works in par- 
ticular have been of the greatest use in settling the somewhat 
~omplica~ted sgnonomy of genera and species, a1 though t!iey 
refer only to African fish. I have added to  this compilation a 
few notes on species actually observed and have analyzed the 
geographical distribution of the fish in some detail, leaving all 
discussion of origins for a later paper. 

Fam.  RLENNIIDAE. 
1. Blennius varus, Risso . 
2. H. lupulua, Bonap. 

Fnni. CY PRINIDAE. 
3. Di~cognathus lam,ta, rujus , 

Hckl. 
4.  Vardcorhinus damasci~zus 

(C. & V . )  
5 .  V .  syriacua (Gtl~r.)  

6. V .  socialis (Hckl.) 
7'. V .  sauvagei (Lort.) 
8. Barbus canis, C. & V .  
9. B. beddomei, Gthr. 

10. B. longiceps, C. & V .  
11. Lewiscus zaregi, Hckl. 
12. Alburnus sallal, Hckl. 
13. Nemachilus galilaeus, 

Gthr. 
- - 

I Owing to the delay that takes place in the distribut~o~l of certain 
Frenc-h periodicfile. Dr. Pellegrin's account of the fish colleoted in Syria 
by M. a d e a u  de Kerville is not yet (illarch, 191 3) available for reference 
in Celcuhtfl 
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Fam. CYPRINIDAE (continued). 

14. X .  leontinae, Lort. Fam. CICHLIDAE. 

Fam. SILURIDAE. 19. Hemichronais sacra , Gth r . 
15. Clarias laaera (C. & V . )  20. Paratilapia mag da lenue 

(Lort.) 
Fam. CYPRINODONTIDAE. 21. Tdapia iillii (Gervais). 

16. Cyprinodon richardsoni, 22. T.  nilotica (Hsslqt.) 
Blgr . 23. T galilneu (Artedi). 

17. C. sophiae, Hckl. 34. T .  simonis (Gthr.) 
18. C. mento, Hckl. 25. T .  flavi- josephi (Lort.) 

The twenty-five species in the foregoing list can be sepa- 
rated into four geographical categories as follows :-I. " Pales- 
tinian " species. that  is to say species that  do  not occur east, 
west or south of Palestine or north of Asia Minor : 11. " Afri- 
can " species, found neither in Europe nor east or north of Syria 
in Asia: 111. " Asiatic " species, found in Mesopotamia or 
further east but not in Africa or on the shores of the Mediter- 
ranean : IV .  " Mediterranean " species that  occur in European 
streams entering the Mediterranean but have not been found 
east or south of Palestine. The various species may be tabu- 
lated ae follows :- 

Fam . CY PRINIDAE. Pam. CYPRINODONTIDAE. 
Vnrzcorhinus socialis. Cyprinodon ri~h~ardsoni. 
V .  darnascinus. 
Barbus canis. Fam. CICHLIDAE. 
B. heddomei. Hemichromis sacra. 
B. longiceps. Paratilapia rnagdalenae 
Leuciscus zare ji. Tilapiu sirnonis. 
Nemachilu s galilaeus. T .  flavi- jose phi. 
N .  leontinue. 

Fam. CI~HLIDAE. Fam. SILURIDAE. 
l'ilapia aillii .  Chrias lazera. 
T.  nilotica. 
T .  galilaea,. 

111. A~IATIC SPEUIES. 

Fam. CYPRINIDAE. Fam. CYPRINODONTIDAE. 
Di.scognath.ua lamta. Cyprinodon sophiae. 
Varicorhinu.s qriac7~s. C. msnto. 



Vol .  I X ,  No. 1.1 The Fishes. etc., of the Lake of T1~Z/erins. 3:j 
[N.S.] 
A glance a t  these lists will show that  there is a consider 

able endemic element in the fish fauna of Palestine, represented 
by no less than fourteen of the twenty-five species known from 
the Lake of Tiberias. We may f u r t h ~ r  divide tlie species 
named under the first heading as follows :- 

( a )  Species only known from the lake and the surrounding 
fountains :- Varicorhinus saul;agei. Barbus beddomei, 
Leuciscus xareqi, Nernachilus galilaeus, 1. leontinae 
and Hemichrornis sacra (6 in all). 

(b)  Species only known from the Jordan system :-Vari- 
corhinus social is. Barbl~.s cnnis, B. longice ps , Tila pia 
sirnonis and T .  flavi-josephi (5 in all). 

( c )  Species of wider range in Syria and Palestine :- Vari- 
corhinus durnascinus, Alburnus sellal and Paratiiapin 
magdalenae (3  in all). 

Most of the species npparentlv corlfined t o  the lake ale 
small, inconspicuous or exceedingly rare, and although i t  is 
possible that  its depths may provide a sllit,able habitat for. 
species which cannot exist in any o t l~er  part of the Jordan 
systenl, there is iio reason t o  regard the fish-fauna of the lake :ts 
distinct in any very marked manner from that  of other parts 
of the systenl with which i t  is in direct communication. Only 
a small proportion of the endemic species, ho-wever , have sr~c- 
ceeded in extending their range beyond the Jordan, its affluent> 
and its lakes. 

The African element in the fish-fauna of Palestine is the 
one that  has hitherto attracted most attention. As will be 
evident when the genera are discussed, it is by no means con- 
tined t'o the few species actually common to  Africa and Syria. 

Three of the Asiatic species occur in Mesopotamia as well 
as in Syria, but one (Discognathus lamta) has a much more 
extraordinarqy range, various races being conlmon in all parts 
of India in which rocky streams are present. The ra-e that  
oxu r s  in the La?ke of Tiberias is not, however, identical with 
the typical Indian form of the species or even wi th  that  of the 
North-1Z'est Himalayas. 

The two Mediterranean fish belong to a genus whose menl- 
bcrs frequent the extreme margin of streams and of the sea 
and tire in  some cases almost a~npl~ibiouv in habit. 

Five families of figh are represented in the Lake of 
Tiberias,-the Blenniidae, the Cyprinidae, the Siluridae, the  
Cyprinodolitidae anci the Cichlidae. Neither the Holarctic 
Salmonidae ' nor the Ephiopian Morm,vridae extend into i t  or 

- - - - - -  - - .- 

1 n. t rout  (Salmo Lrr~tla ?nacroatigma) occurs ab Ymyrne but does not  
make its way southwards into Syria, although it  occurR a t  Teheran in 
Persia and a l ~ o  in North Africa. See Houlenger, Ann. Mog. Nat. Hbt. 
( t i )  XVIIT, p. 153 (IS!)(;), and Oat. Frcshluater Finhpe oj Ajrica,  I ,  p. l ( i7 ,  
fig. 132 (IgO!)). 
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into any part of the ,Torrlail syst ~ l n ,  and all the farnilies that 
do occur have a wide range in different geographical regions: 
except the versatile S~!nriclae and Blenniidae, they are essen- 
t ~a l l v  freshwater fish. 'I'11t. Cy prinidae are found all over the 
world except in South -4rnt~ric:t and Australasia ; the Cypr~no- 
dontidne are conlmorl i n  :rll mart11 and tropical parts of both 
.4tuericas and occur in less abundance in  the  corresponding 
parts of the Old World ; while the Cichlidae are mai11l-y a 
tropical group, distributed through the  warm parts of both 
Hemispheres, except in Australasia and the east of Asia. One 
genus (Elroplus) is found in India and Ceylon. The Siluridae 
include many fresllwater species in their ranks, and some of the 
blerlnies frequent brackish, a few fresh water. The Galilean 
~pecies  are among these few, in Europe as well as in Palestine. 
Tllere IS. thertxtort., 110 nlilrlrle element in the fish-fauna of the 
Lake of Tiberias, unless Rlennius lupulus and B. varus be 
reparcled a9 comp:~ratively recent immigrants from the Medi- 
terranean Bra, a view tha t  has little evidence to  support it. 

There is no endemic genus of fish in tho Jordan system. 
E'ert~aps the  most interesting genera t ha t  have been found in 
this svstem are those tha t  belong t o  the family Cichlidae, 
namely Hemzchrornis, Parrrtilapia and Tilapia.  'L'hese are 
characteristic African genera. Hemichrornis is thought by 
Giinther ' to  be of West African origin and onlv one species 
makes its wav into the Nilotic sybtem. This species ( H .  him- 
ciculatus) is recorded frorn several localities in West Africa and 
the Algerian Sahara as well as from the White Nile and Lake 
Mareotis. The endemic species in the Lake of Tiberias (H. 
sacm) is quite distinct from the Nilotic one. In  the opinion of 
Mr. Boulenger ' '  Hemichromis passes completely in to Pnratila- 
pia," ' which, unlike the true Hemichromis, is found in Mada- 
gascar as well as in continental Africa. CJ1,romis is essentially 
a tropical Africarl genus, occurring on bot,h sides of the con- 
tinent, and making its way down the Nile and up i ts  various 
tributaries. 

Among the Cyprinidae the genus Varicorhinus is t o  some 
extent analogous in its d i s t r ibu t i~n  to the Cichlid genera dis- 
cussed in the last paragraph, for it; is widely distributed in the 
E:thiopian region but otherwise confined t o  the middle part of 
Asia. Both in  Africa nrld in Asia, however, i t  has a wider 
range than either Tilapia or Hernichromis, for i t  is found on the 
one hand in Central Aein (as well as i n  Syria, and Asia Minor) 

1 An Introduction fo the Study of Fiehes, p. 220 (1880). Mr. Hou- 
lenger tells me that he placee the species here celled Hemichrorni~ 
eacer in Paratilapia. M y  only reanon for placing the speciee magdalenoe 
in Paratilop& is the appearance of the head in fig. 2 on plate IX 
of Lortet'e monograph, in vol. I11 of the :Irchivee du MuaP~tm d'hia- 
toire natureUe de Lyon. 

F i s h e ~  of the N i b ,  p. 4(;0 
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and on the other has penetrated as far south as South Africa. 
Barbus is widely distributed in Asia and Africa but  occurs also 
in Europe; in Asia i t  is most richly represented in the tropical 
regions into which I'aricorhinus has not made its way. 
Alburnus is Palaearctic and Leuciscus Holarctic, while Nerna- 
chilus is a widely distributed European and Asiatic genus that  
includes many species from Central Asia, the Himalayas, 
India and Burma, but is only represented in Africa by a single 
Abvssinian form. The genus is therefore essentially Palaearctic 
and Oriental in i ts  range. The one 8ilurid genus in the list 
(C1aria.s) includes a large number of African species, many 
but  not all of which are tropical, and is also represented, 
much less richly, in tropical Asia. 

Cyprinodon is best represented as  a genus in the southern 
parts of North America, in Central America and in the northern 
parts of South America. Species, however, occur all round the 
Mediterranean basin, in .dfl*ica, and in western, central and 
eastern Asia. One form (C.  dispar) closely allied to  C. richard- 
soni is found as far south as Sind, occurring also in north- 
eastern Africa and south-western Asia The other two Syrian 
species were described from Mesopotamia. Sei-era1 others are 
known from Persia, but  in Peninsular India the genus is re- 
placed by Haplochilus and Panchaz. Some authors ' separate 
the African and Asiatic species under the name Lebias from 
Cyprznodon R.s., which they retain for American forms ; but 
tllere is little justification for this course. 

The strikinp features of the fish-fauna of the Jordan 
system, which is, as i t  were, concentrated in the Lake of 
Tiberias, are clearly sllown in the foregoing analysis of its 
species and genera. I defer all discussion as to  its origin to  a 
final paper in which the fauna of the lake as a whole will he 
disc umed. 

( h )  NOTES ON SPECIES OBSERVED. 

The following are a few notes on species actually examined. 
I am 1nacI1 indebted to the assistance of Mr. B. L. Chaudhuri 
in their preparat.ion. 

Blennius varzrs, Risso. 

This little fish is extremely common at the very edge of 
the lake, where it l~ides among small stones the upper surface 
of which is frequently dry. On two occasions (in October) I 
forind what I take to be its eggs. They were deposited in a 
flat Inass, sornetimes one egg and sonmtimes several eggs deep, 
on the lower surface of a atone, knd on each occasion an adult  
blennv WAS observed apparently on guard just outside tlie 

I See Gornlnn, Mcm. Mua. G o ~ n p .  2001. Hnrvard XIX,  20 (1805;. 
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cavity formed by the stotle and the bot,tom. Unfortunately I 
was unable to catc.11 &t.her. of these fish. One lot of eggs was 
seen off the nlouth of the stream of the Wad-es-Semakh, the 
other just off the exit, of the Jordan. I11 each case the water 
mas less than two feet deep. 

Di.scognathus larnta (Ham. Buch.) 

Race ruJus Heckel. 

Specinlens of D. lamla caught in the octagonal pool a t  
Tabghah belong apparently to the form described by Heckel 
under the name Discognathus rufus. I n  Hamilton's original 
description of the fish he called Cyprinus larnta there is nothing 
that  would serve as a basis for separating the two forms, but a 
careful comparison of specimens from northern Bengal (fig. 2) 
(as the Province was formerly constituted) and my Syrian exam- 
ples (fig. 3) brings out the following differences :- 

( 1 )  In the Bengal form the anterior barbel i s  distinctly 
longer than the po3terior, while in the Syrian race 
the posterior barb4 is usually the longer of the 
two. 

(2) In  the Bengal form the sucker formed by the lower or 
posterior lip is almost semicircular, while in the 
Syrian race i t  is subtriangular. 

(3) In the Bengal form the antmior l ip is broader and the 
mouth situated further back than in the Syrian 
race. 

(4) The dorsal profile of the Rengal form is distinctly 
flattened on the head, while in the Syrian i t  forms 
an almost regular curve from the anterior extremity 
of the dorsal fin to the tip of the snout. 

(5)  The ventral profile in the Bengal form is almost 
straight, while in the Syrian one i t  is distinctly 
sinuoue, becoming markedly concave between the 
pectoral and the pelvic fins. 

As Mr. Boulenger points out, the Asiatic species of Discogna- 
thua are in need of revision. At least four races occur in the 
Indian Empire, viz. the typical form (fig. 2) from northern 
Bengal and Bihar, the form common in the W. Himalayas 
and the Punjab Salt Range, one common in the hills of 
northern Assam, and an undescribed form from Manipur. 
The common Aeeam form 1 is distinguished from the others by 
the small size of its eye and by the fact that  the barbels ere 
prmtiually equal. The snout of the male is constricted in 

1 Thin is probably McClell~nd's Plalcnra nastalo, of which Dny'u 
Diecoqnarh~ts mode8ttc.q is p e r h ~ p s  the ferns!e. 
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frbnt .of the eyes. In the W. lkirp$ay& race the atout of th4 
mJe develops . a ramarkable aiwk-ahaped and tuberbulate 
appendage of whioh traces & be detected even in pang 
apecimene. In the typiaal form$rom Bengd nobuch sppsndage 
is produoed and the snoot is not'@trongly cbnstrioted, dthough 
it becomes tuberculate in the adult male. An undescribed form 
from NIanipur has the whole of the ventral surlwe devoid 
of scales and exhibits marked peculiaritha in oolonrtltion. 
Giinther 's D. macrmhir , also from Assam, probably represents 
a fifth race; in it the belly is bare aa far brurk as t h e  base of 
$he pelvie fin5 and tlie peet,or&l fins m e  grebtly elongated. The 

FXU. 1.-2)ie~u~hw lapnta (H. B. j, Ra. a.--rnb~p&w f~~lbtu V U ~ W  
jomra typdca from ORofa Nagpur. Heokel, &om Tabghah, Qs~lilers. 

raae that occure near Aden is apparently very like if not Ida-  
ticd with that of the W, Himalayas.' 

The typical form of D. lamb ie ab dwdler in rapid-running 
stteams, in which its labial saelesr is of mrs in enabling it 
to adhem fimty t o  the bottom or si r a. In the fomntaim 
round the Lake of Tibex!ias, however, the IS~OB wfu~ lirea for 
the m0ilt; $art in &ill water. If a man pub h i ~  brillce feet 
fnh the water the flrsh frequently oli1.y~~ to  them by meam 
uf a the euoker and appwently attempts to suck or nibble 
rt the 8kiB: Owing to the fact tha$ the mouth i2n ventral, 
D C e a o g w t h ~  o~nnot mire any foot3 that 3s noti lying on the 
batitam, withoat turning over on its baok. Ifi the 001 at 
Tabgha+h nambers af imdividuds attsoked the laen- af o \ iakens 
and pigeoner that were thrown into the. w8tar fa~ttimecl tia 



~tringe, dbn taming over in order ta nibble at ~hbi,.  ).A' 
deqd $ah of &air o m  a aim was ghrown in in twb @$*. 
At &at h y  lqft it ehne, lE 6 after a b ~ t ~ d  haPf ah how abW#~d 
and devoured it. They a earad to be m&bls to  Qarry off y~ 
but the amdlest partiolee f? a&&. 

&IS hh.s slrwdy been pointDd oat D. ~ m t a  includss sevd,$ 
locd rwes in India, A1sebm rand h m a  and ale0 Dooara 
wtlthern Arsibis. The form mmmm ifi Mesopobamir, and aim. 
Q the Eelmaid bsein,. ia not D. ia- but D idriahills, Hsokd,. 
a very cjlistinot spaciee, a,s epech jtp in the g a p .  ,D. '&$&@P 
is r*o found in Syrian rivers. The form &- ,bbyarM~ 
redwrd by Blanfd  to D. Aanata: has been ~ep&a&~d'tbere;fr;a 
by Baden orP under the name D. blanfordb. E t  would 
probatble t f rrt a raoe or races of D. lamb a c m ~  in cenQrd 
&&b, but the ichthyology of that country ia &in umlmm. 
d .U that we ban say is that one race is f u u ~ d  in .Syria 
PIPlestine, another, probably identical with ~ n e  

d indiddud (Bg. 4) of thip specie; waa t&m in &M 
af the limntone pocib at Aia.etTinsh. As t h i ~  ~p&w i~ hid 
U baed in Junes my rpeoimao M(I pmb&bv &b&% fdDi 
m& old. It .nowmrw PI3 mm. in tQtd lag& md L 
Id31U~y daqjer -8hn  tha adult fbh. TLtb ~ . a a &  b d o  
leda pe851~t.  The d o u r  LI &very grey rardb'thew, ua &8mr 
or *' qerbfogd dhdr bars am each eide of tb bdv, Those on 

$a***- 
en ,krb do& 

p e i m m  wem 
* 0. # m t O ,  0. u*, ' *  
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Tilapia zillii and T. nilolicus. The three Cyprinodonts a,re 
common among water-weeds in the Jordan both a t  its entry 
into and its exit from the lake and also in the pools a t  Ain-et- 
Tineh. I dicl not see them in the lake itself. Together with 
them, in each looalit~r, specimens of tile little Atyid prawn 
d 1yai;plhyra desma~estii were taken. 

11. BATRACHIA AND REPTILES. 

The following notes are based on a few specimens taken 
incidentally and on a collection generously presented to  the 
Indian Museum by Herr R. Grossman of Tiberias. 

( a )  AQUATIC SPECIES. 

'Che list of aquatic or rather amphibious reptiles and 
batrachia that inhabit the shores of the Lake of Tiberias is a 
short one, and I have no species to add. It coniprises only the 
following names :- 

Rana esculenta ridihundn . P,zllas. 
Hylu arborea savignyz, Audouin. 
Bujo viridis, Laur. 
Clemmys caspica rivulata, Valenc. 
Emys orbicularis (Linn.). 

With one exception ( that  of the tree-frog), these forms 
occur in soutll-eastern Europe: while two of them have also a 
wide distribution in western and central Asia-Rana esculenta 
ridibunda and Bufo viridis. The ratlge of the former extends 
over the greater part of Europe and North Africa and also 
through Persia, Afghanistan and central Asia : tha t  of the latter 
is even more es tens~ve,  including Kaehmir and north-western 
Inclia. Hlyla arboren saviqnyz' is colnmon throughout Asia 
Minor and Syria ant1 has d s o  been found in Egypt : the specles 
of which i t  is a race has, lilie R m a  esclrlenta, a habitat only 
limited to the soutll by t,hr Himalayas and other ~nountain 
ranges of soutll-emtern Asia, and to the north by ccld, otlier- 
wise including the whole of the Old World. C7lemrnys caspicn 
riv~slaln is found in S. E. Eu~.ope, Asia Minor, Syria and 
northern Palest'ine, being replaced i n  Persia by the typical 
form ol the species Bmys orbiclclari.9 is common in southern 
and eastern Europe, the adjacent parts of Asia as far as the 
Caspian Sea and the western part of North Africa, but appnr- 
ently cloes not occur in Egypt or ill Asia south of Palestine. 

Of the two African aniphibious reptiles (Crocodilus niloti- 
curs, Laur., ttnd Trion!la: triunquis ,.Fiirsk.) tliat occur in Palestine 
proper ~ n d  in Syria, neit,lier has been ~epor ted tJo exist in the 
Lake of Tiberias, ctncl I coultl obtain no evidence of their 
occllrrence, althorlrrl~ the ~nutl-turtle hns been found as far north 
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as Beirut.' The crocodile is only known from a few localities, 
especially the Zarka or Crocodile River in the Plain of Sharon. 

Although a t  least two species of urodele (Salamandra 
macuhta, Linn., and -4folge vittatus, Gray) have been found in 
Syria, no newt or salamander is known t o  occur in the Jordan 
sys tem . 

1. Rana esculentu ridibunda, Pallas. 

Boulenger, P.Z.S. 1891, pp. 375, 376, 377. 
This race of the edible frog is very cornmon in the small 

fountains round the lake, and I aiso found i t  occasionally under 
stones a t  the edge of the lake itself. Mr. Bouleriger tells me 
that  he has examined specimens of very large size from this 
neighbourhood. 

2. Hyla arborea savignyi, Aud. 

Ronlenger. Cai Batr. Sal. Brzt. Mus., p. 380. 
I found a small specimen sitting dead but apparently unin- 

jured on a stone a t  the edge of the lake, and a t  Nazareth, I saw 
many adults clinging to  the walls of a large cistern lined with 
cement. I n  about half of them the dorsal -burface was uniform 
leaf-green ; in some it was pale clay-colour and in others of a 
rather darker shade spotted with dark grey. In  all my speci- 
mens the anterior part of the black and white lateral line is 
dist,inct and there is a dark, pale-edged line running along the 
outer margin of each limb, aH in the individual figured by 
Audonin ; -in none is there any trace of a line on the groin. The 
colour-characters on which the racial distinction of the form is 
based seern , therefore, to be constant.. 

3. Bulo viriclis, Laur. 

Houlenper, op. c i t . ,  p. 297. 
~ h j s  toad is common at. Ti berias but not oft.en seen as i t  is 

strictly nocturnal in its Ilabits. 

4. C1~rnmy.s caspica. rivulula, Valenc . 
Boulenger. Cat. Chel .  Brit ,I.lu~. , p. 104. 

Small individuals are cornrnon in small pools and springs 
round the lake. As a rule they bask in the sun a t  the edge, 
hut they are very easily disturbed and immediately dive and 
hide themselves in the mud a8t the bottom. Probably the older 
tortoises frequent the lake itself, but they are seldom seen. I 
watched a half-grown individual eating g r a ~ ) ~ - ~ k i n s  that  had 
been thrown into a pool a t  Ain-et-Tineh. 

1 Pbttper .  Btr 8rnr.k.  1880, p. 70X. 
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5. Emys orbicularis (Linn.) 

Boulenger, op. c i t . ,  p. 112. 
The European pond-tortoise is said t o  reach a great size 

in the lake, but I did not obtain specimens. 

The small collection of terrestrial reptiles brought back 
comprises the following species :- 

Hemidactylus turcicus (Linn.) 
Typhlops simoni (Bottgr. ) 
Eryx jaculus (Linn.) 
Vipera libetina xanthina (Gray). 

Except the Typhlops, these are all common species in Galilee. 
T. simoni is, however, apparently scarce. I t  was originally 
described from Haifa on the coast of Palestine by Bottger as 
Onychocephalus aimoni,' its most remarkable feature being the 
compression and production forwards of t h e  rostra1 scale t,o 
form a flattened triangular snout witch t,rellcllant edges. A speci- 
men from Tiberias given me by Herr C4rosslnail differs from 
Bottger's figures (and from his and Boulenger's descriptions) in 
having t,he eyes visible as minute black spots. I t  has also a 
rather loliger tail than the specimen figured by Biittger. I 
cannot, however, detect any other difference. 

Living specimens of Testudo ibera, Pallas, and Chamaeleon 
vulgaris, Gray, were also observed in the neiglibourhood of 
Tiherias, as well as lizards of several species. 

1 Ber. Senck. Qes. 1878-1879, p. 58. See also the same journal for 
1 YHO-81, p. 136, pl. 111, fig. I .  and 13oulenger'a Cot. Snakee, Brit. Ilftcs. 1, 
p. 51. 
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5 .  Some Noxious Diptera from Galilee. 

The  specimens noted here were taken in Galilee by Dr. N. 
Annandale in October, 1912. A separate report will be pub- 
lished on his collection of Culicidae. 

Panlily MUSCIDAE. 

Sub-family MUSCINAE. 

Musca domestics, L. 

Several specimens of both sexee, tlie species conllnon in 
houses at  I~otli Nazareth and Tiherias. One specimen is labelled 
' sucking blood of horses. ' ' Kefr Icenna,. (This specimen 

was taken full of blood. It had evidently been sucking blood 
a t  the wound made by some other fly.-N A . !  

Musca sp.1 nov. 

A 8 and 5 o 9 represent a species tha t  does not agrce 
with such descriptions of Palaearctic species as are available 
for rejerence. It is rather smaller than dorn~stica, and the 
thorax has a whitish grey appearance, with two narrow black 
stripes. Tlle abdomen has an ill-defined dorsal black stripe, the 
hind edges of t,he segments are blacl.:, and in the single s the 
general colour of the abdomen is yellowisli inetend of dark grey. 

Co~nmon in houses, Nazareth and Tiberias. 

PJ~iEaemaiomyia insignis, Aust?. 

T w o  E Q of rather smaller size tlla11 1is11a1, hut  undoubt- 
edly of this common and widely distributed species labellecl 
" sucking blood o f  horse ." I h f r  Kenna, 12-x-12 (Tllis was by 
far t.11~. eon1111o1iest blood-si~c.l:inp fly on horses qnd cattle.-N. A . )  

Four Q , i~lcluding x dark variety devoid of distinot 
spot,s. In houses, Naznrc.trll and Tiberias. ( A l ~ o  seen com- 
monly on catt,le.-- -N. A . )  

Lyperosin minuta, Beszi. 

X single 9 , Tiherias, October. (The specimen was caught, 
biting my lland ~ , t  night. WIlat I t,ake t,o be this species is 
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very troublesome, especially in the early morning and a t  sunaet, 
on the shores of the Lake of Tiberias, easily piercing ordinary 
flannel with its proboscis. The wound is not very painful and 
does not as a rule become inflamed.-N. A.! 

Sub-family ANTHOMYINAE. 

Lirnnophora tonitrui, Wied. 

This is reported by Dr. Annandale as the commonest of the 
" house flies " aft,er Musca domestica. The specimens seem to  
form a local race as the usual broad black transverse stripe is 
broken up into three large spots, in only one instance out of 2 
.S 3 and 5 O 9 being entire (a 8 ). 

There can be no reasonable doubt as to the identity of the 
species, which is quite common in houses, greenhouses, and 
similar habitats in India. Nazareth and Tiberias. (This fly 
is just as troublesome in its habits as Musca domestica, so 
far as settling on the face and hands is concerned.-N. A.) 

N.B.-In addition to  L. tonitmi there is a single specimen 
of a second species of Anthomyinae from Nazareth (" in house ") 
which I am unable to  identify. 

Family HIPPOROSCIDAE. 

Hippobosca equina, L. 

Four specimens from Tiberias, Nazareth and ("sucking 
blood of horses " )  Kefr Kenna. (Very common on horses 
and cattle .-PIT. A.) 

[By far the most troublesome blood-Y ucking flies a t  Tiberias 
and Nazareth in October are the EO-cdled sand-flies of the 
genus Phleholom~~s ffam. Psychodidae). They occur in large 
numbers in every house, concealing themselves during the day 
in ceilings or dark corners to which they retire shorlly after 
sunrise, and commenoir~o their onslaught, which is continued 
until they retire, a t  sut~set. Although I was unable to find the 
larvae, I obtained indirect evidence that  they bred in half-dried 
algae just above the wgter-level on the sides ot open cist.erlls. 
Miss S. L. M Summers of the London School of Tropical 
Medicine, who has been kind enough to  examine the :idult 
specimens I collected, finds only two species (Ph. pnpntasi Scop. 
and Ph,. minutus Rond.) among them, thus confirming the pre- 
liminary diagnosis made in the field. Col. Alcock tells me tha t  
he found the same two speciee, and them only, in a large collec- 
tion from Aleppo. Phb~bot0mu.s apparently occurs a t  Tiberias 
practically throughout the year, but a t  Drtmascus, in which 
i t  is troublesome in summer, i t  had entirely tlisappeared before 
the end of October. I dicl not obtain PA. m,inutu~ a t  Nazareth 
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and a t  Tiberias it was ll~ucll less co~nmon tllall Ph. papala,,i. 
Another irritating blood-sucker common at Tiberias in October, 
though much less so than Ph. pnpatasi, is a minute Chiro- 
nomid of the subfamily Ceratopogoninae. Like Phleboton~tcs 
i t  is nocturnal in habits. 

Tiberias is notorious even in Palestine for its fleas (Pulex 
? irritans) but in the German hotel in which I stayed I saw 
and felt none.-AT. Annandale.] 



6 .  Tipulidae and Culicidae from the Lake of Tiberias 
and Damascus. 

B p P .  W. EDWARDS, B.A.: F.E.S.' 

The collection of Tipulidae and Culicidae made by Dr. 
Annandale in October 1912, and forwarded to  me for deter- 
mination, though far from numerous either in individua,ls or 
species,-only three species of Tipulidae and seven of Culicidae 
being pr@ent,-has yet proved of very considerable interest. 
Three species a t  least are new to science, one of them (the 
Uranotaenia) being tho first of its genus to  be found within the 
Palaearctic region. The occurrence of Conosia irrorata makes 
a notable extension of the known range of this widely spread 
species. 

TIPULIDAE. 

1. Geranomyia annandalei, sp. n.  

. Whole body dingy ochreous-brown ; antennae, pro- 
boscis, tips of feniora, wing-veins and knobs of hrtlteres darker 
brown ; eighth abdominal segment more ochreous. Proboscis 
nearly twice the length of the head a,nd thorax together ; 
pal pi apparently one-jointed, inserted about 3 of the way 
from the base of the proboscis. Thorax witllout distinct mark- 
inus. Wings llynline, without markings, except for the distinct 
7 

stigma. Auxiliary vein reaching costa about midway between 
orkin of praefurca and nlarginal cross- vein, subcostal cross- 
vein close to-i ts  tip. The usual additional cross-vein, found 
in most species of Oeranomyicr , present, connecting the auxiliary 
and subcostal veins just before the middle of the former. 
End of first longitudiilal vein turned sharply up to  the costa 
a t  the marginal rross-vein. Discal cell nearly three times as 
long as broad, the vein arising from it nearly equidistant 
a t  their hase. GreaI cross-vein exactrly a t  base of discal cell 
in the type, slightJy before i t  in one parattype, slightly after 
ill the other. 

Length of body (without proboscis) 5.5 ~ n m . ,  of proboscis 
3 mnl., of wing 6 rhm 

Three luales, Plain of Genncuaret. " Taken on limestone 
clitf overlla~lging spring. Dancing in the t~ i r  and then alighting 
on the cliN and s\\a,yiug up and down. " ( N .  A.) 

- 

1 Published hy pertnission of the Truetees of the British Museum. 
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Type in the British &Iuaeun~, paratype in the Indian 
Wuseu~n, Calcutta. 

The unspotted wings distingriish this species from all others 
found in the Paleearctic region, and there is no described 
Oriental species which i t  resembles a t  all closely. 

2. ? Antocha opalizans, O.S. 

One male and one female taken on lower side of stone at, 
edge of stream. R.  Barada, Damascus. 

These specimens may represent a species distinct from 
9. opalizan.~, as the  wings are blackish-grey instead of milk- 
white: they are however immature, and so hardly fit to 
describe. In general colour and in the structure of the genitalia 
thev closely resemble British specimens of A .  opalizans. 

3. Conosia irrorata (Wied.) 

,Ius. Zweif. Ins. I ,  p. 574 (1828). 
One male, W ad-es-Semakh, L. Tiberias, " taken among 

weeds a t  the edge of small stream flowing into the lake " 
iN. A . ) .  

CULTCIDAE. 

1. Anopheles palestinensis (Theo.) 

Pyretophorux pale.stinenai.s, Theo., Mon. Cul., iii, p. 7 1 
(1903). 

Pyretophorw nuruei, Tlleo., Mon. Cul., iv. p. 66 (1007). 
Pyretophorus cnrdamitisi, Newst. and Cart., Ann. Trop. 

Med., iv, p. 379 (1910). 
The above synonymy is given with full confidence, 6s 1 

\lave carefully compared the types of P. palestinensis and P. 
nursei with one another and with a paratype of P. cardamitisi. 

Dr. Annendale took two females a t  Tiberias. The species 
hm been recorded from Palestine, Cyprus, Greeco (Athens) and 
N.-W. India (Quetta). To this distribution may be added 
Persia ( K ~ q h ~ n .  8-xi-1911, 1 9 , Dr. a. Cropper). 

5 .  Anopheles culicifacies, Giles. 

dnophelea culicifarcie.9, Giles, Ent. Mo. Mag., p. 197 (1901). 
Pyretophorus 3ergentii, Theo , Mon. Cul., i v ,  p. 68 (1907). 
Tiberias : 4 8 , 2 Q . 
Them specimens differ from the typical Indian form in 

having about five distinct pal- spots on the wing-fringe inatend 
of only two, hut otherwise they are perfectly normal. A 
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similar variation occurs in the closely a,llied Ethiopian species, 
A .  funestus. 

The collector has made the following note on this species. 
" Between October 2nd. and October 20th. I saw only one 
Anopheline mosquito a t  Tiberias. On October 16th the first 
rain of the season fell and on the morning of the 20th. I 
noticed numerous -4nophelines of both sexes flying into my 
room through the window. The same species continued to be 
common in the house until I left Tiberias on October 27th. I 
found the larvae in small pools and springe among stones a t  
the edge of the lake. Some of the springs were slightly 
saline." The single larva sent was too denuded to  be of any 
use. 

6. Stegomyia  fasciata, F., Syst. Ant., p. 13 (1805). 
Tiberias, 2 Q . " Not uncommon (N. A.)." 

7 .  Culex modestus, Pic., Boll. Soc. Ent. It,., xxi, p. 93 
(1890). 

One female rinder stones, edge of L.  Tiberias 
Iletermined by comparison with specimen9 sent from Hun- 

gary by Dr. Kertesz. There are very small pale apical lateral 
spots on the abd~rninsl  segments. 

8. CuIex pipiens, L., Syst. Nat. Ed., x ,  p. 602 (1758). 
Nazareth, in house, 1 9 ; Tiberim, 2 Q ; Plain of 

Gennesaret, 1 3 . 
I have mounted the hypopygium of the male specimen, 

and find i t  to correspond exactly with tvpical C. pipiens from 
North Europe. It may be mentioned in passing that Dyar 
and Knab's figure of the hypopygium (Proc. Ent  Soc. Wash- 
ington, xi, 1909, pl. ii, fig. 4) does not show the parts in their 
nornlal positions, owing to the figure having been made from 
a specimen mounted flat on a slide. There is also an error in 
their description (op. cit., p. 33) : " fourth " plate should read 
" first " ( i . e .  most dorsal) ; " ripper " should be " second " 
and " second," "fourtb." 

One female from Tiberias has the usual pale bands of the 
abdomen reduced to inconspicrioris white lateral spots, but i t  
has the long first subtnarginal cell a.7 in normal C. pipiens. 
I have seen specimens (of both sexes) similar to this fro111 
Gibraltar, and (females) from British East Africa,. 

9. Culex laticinctus, sp. n. 
d . l iead dark, clotlled with the usual " narrow curved " 

(whitish) and upright forked scalee (black). Proboscis black- 
scaled, a litkle shorter than the abdomen. Palpi dark brown, 
exceeding the proboscis by less than the length of the last 
joint. Last two joints npcurved, very slightly hairy, small 
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patches of wllitiali sca~le5 townrds their bases heneatll, extend- 
Inq apically as a narrow ill-defined whitish line, not  so con- 
~ P ~ C U O U S  aq tha t  of C. pipienc. Hi~irs  of antennae dark brown, 
uolden towards the bme. > 

Thorax light brown, scarcely a t  all tinged with red, mesono- 
tun1 and scutellum clothed with narrow light ochreous scales 
not very closely placed. Median lobe of scutellunl with about 
eight, lateral lobes with about four bristies. Wings : lateral 
vein scales very narrow, almost hair-like ; median short  and 
broad, hardly discernible on the apical portion of the wing. 
Upper fork-cell about as long as its stem, its base slightly nearer 
the base of the wing than that  of the lower. Halteres light 
brown, knob blackish. Leg.s bbck sralecl ; femora (especially 
the hincl pair) whitish beneath ; fairly distinct white spots a t  
the apices of the femora and tibiae. Claws of fore and mid 
leas each with a single tooth. 

dbdomen.--Each of segments 2-7 clothed with blackish 
t)rown scales on its apical halE (or rather more), white scales 
on its basal half. The white bands are somewhat indented on 
each side of the middle, leaving a median projection, the lastl 
two beinq solnewhat expanded laberally. Venter whitish. 
Hypopygiurn : Side pieces w i t h  a distinct tuft  of 11air.s a t  the 
apex, plainly visible with a hand lens, but  ap t  to  become 
denuded jn mounting ; lateral processes with 2 + 3 appendages, 
the most apical being slightly flattened a t  the  t ip and evi- 
dentlv representing the foliate plate of C .  pipiena. Claspers 
rather broader than in C. pipiens. Harpes with a well-devel- 
oped basal prwess. Harpagones divided into two plates, the 
lower one toothed. 

9 . Resembles the male. Palpi black scaled. about one- 
fifth rn long as the proboscis. Upper fork cell about twice as 
long nu i ts  etem, its base considerably nearer the base of the 
wing than that  of the lower. 

Remarks.- This species comes near C. pipiena, from which, 
however, itl is a b ~ n d a n t ~ l y  distinct by the lighter thorax, shorter 
and less dense wlng-scales, broader and whiter abdominal 
bands, shorter and less hairy male palpi, different male hypo- 
pygium, and shorter upper fork-cell in the female. The species 
which i t  most resembles in coloratior~ is the Oriental C. pallido- 
Ihorax, Theo. ( = C .  albopleurn, Theo. = Culiciomyia nnn,u,lo- 
abdominalia, Theo.), but that  species has very different fork- 
cells, the base of the lower being nearer to  the base of the wing 
than that  of the upper ; i t  also has the row of transparent out- 
standing scales on the male palpi characteristic of the genus (or 
group) Culiciomyia, which is certainly not present in C. lati- 
cinclu.~. 

Occurrence.-Tiberias, 2 d (including type, in the British 
Jluseum), 5 9 . Also Gibraltar, July 1909, 6 d , 5 4 (Mairir 
C. I;: P. Fotcler).  
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10. Uranotaenia unguiculata, sp. n .  8 .  

Head black scaled, a rim of bluish-white scales round the 
eyes and a patch of similar ones on the nape. Proboscis, palpi 

ant-ennae dark brown. 
Thorax dark brown, almost black towards the margins of 

the meeonotum ; a line of flat bluish-white scales extends from 
the wing-base forwards to  the very front of the mesonotum, 
not, however, meeting its fellow ; a. sinlilar line of scales, 
parallel with the first, extends across the pleurae and protho, 
racic lobes. lYinys with dark brown scales, except for a sliort 
space a t  the base of the first longitudinal vein. where the 
scales are white. Lateral vein scales about three times as long 
as broad. Upper fork-cell rather narrower, but  almost as long 
as lower. Halteres dark-brown, stem light brown. Legs dark- 
brown; under sides of femora and tibiae pale ; a conspicuous 
patch of white scales a t  the apex of the hind tibiae above ; 
middle femora, wit11 a pale line in front Front  legs not  modi- 
fied, except that, the claws are mucl~ larger than usual and 
unequal ; t,hey are not, however, so unequal as those on the 
1ilic1 lega, which are normal. 

Abdomen clothed w ~ t h  dark-brown scales above. except 
the eighth segment, which is white. Veriter pale. 

Remarks.-In two respects-the unusual front claws, and 
the prolongation of the upper of tohe two lines of bluisll scales 
t o  the front of the mesonotum-this species differs from all 
kilown Oriental or Ethiopian species of t>he genus, and its 
recognition should therefore be easy. Apart f roll1 these peculi- 
arities i t  has a general resemblance to  the African U .  bilineata 
and T / .  mayeri ; the former llowever has banded hind tarsi and 
no pale line on t1he middle femora, and the latter has white at, 
tho base of the fifth (not first) vein, and has white ~narkings 
017 the abdomen. 

Occurrence.-Tiberias, 1 8 (type : i n  the Inclian Museum, 
Calcutta). 



7. Aquatic Oligochaeta from the Lake of Tiberias. 

By J. STEPHENSON, D.Sc., MAJOR, I.M.S., 
Pro lessor of Biology in the Government College, Lahore. 

Dr. IS. Annandale, of the Indian Museum, Calcutta, 
recently entrusted to me for examination a small collection of 
Oligochaete worms obtained by him from the shores of Lake 
Tiberias, Palestine, in October 1912. Besides the two species 
which are referred to  a t  length below, the collection contained 
several other forms, which were unfortunately immature and 
therefore unidentifiable. These comprise one Enchytraeid, two 
Tubificids, and one Lumbricid (Eisenia or Helodrilus). 

Criodrilus lacuum, Hoffm. 

In  wet mud under stones a t  edge of lake, near Tiberias, 
Palestine ; October 18, 1912, Octol>el- 24, 191 2 : in a similar 
situation near Mejdal (Magdala) , on Lake Tiberias ; October 25, 
1912. A number of specimens, both mature and immature. 

This worm has previously been recorded from Syria and 
Palestine by RJosa (Boll. Mus .  Torino, 1701. viii, no. 160, 1893), 
whose specimens were quite typical. The specimens in the 
present c~ l l e c t~ io i~  which 1 assign t o  this species show, however, 
certain peculiarities and n short description is therefore 
appended. 

Length 6-7 ins. ; breadth 4 mm. a t  broadest part,  diminish- 
ing to :! mm. posteriorly. Colour light grey; darker, with a 
greenish blue tinge, near the posterior end. The shape of the 
body is four-cornered in transverse section, except anteriorly. 
Segments 308. 

Proatomium zygolobous. An~ls  dorsal. The posterior 
end may be broken oti; in one specimen, which, t.hough 
immature, probably belonged to this species, there were two 
con~trict~ions near the posterior end, one of which, at  one part 
of the circumference, was deep enough t'o open into the body- 
cavity. The constrictions are exaggerations of the inter- 
segmental fnrrows, and would seem to  represent an at tempt a t  
ant otomy . 

The setae are closely paired ; do! is greater t l ~ a n  aa. 
The male apertures were, in six cases, on segment xv in 

three, and on x v i  in three ; they are transverse slits, with 
prominent ajnt,erior and posterior lips, constituting a large 
papilla ; the centxo: of t,he slit 'is a, little out'side the line of 
set'ae h. The pn.pilla reaches on its outer side nearly half way 
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between lines of aetae b and c ;  where the pore is on xv,  the 
papilla takes up the whole length of xv and xvi, and quite half 
of xiv. 

(In what follows, the description will assume that  the male 
aperture is on xv.) 

The female apertures are situated in obliquely running 
cracks which boi~nd tlie male papillae anteriorly and internally, 
these apertures are in line with setae a. 

A ' genital area ' may be described as follows : the fissures 
xiv-xv and xv-xvi are obliterated ventrally, and a wrinkled 
area extends over the ventral surface of segments xiv-xvi or 
xvii, or even partially on to xviii, between and behind the 
male papillae. 

On a certain riumber of segments behind the  male apertures 
the setae of series a are implanted in small circular papillae; 
this may be the case in xvii, xviii, xix, xx and xxi, but  the  
distribution of the papillae may not  be the same on the two 
sides. 

The clitellum is very indistinct, and seems t o  vary;  i t  
seems to  begin anteriorly about xxi-xxiv (once about xv) ,  and 
to extend posteriorly t o  xxxvi or xxxvii. 

Spermrttophores were found adhering t o  the ventral and 
lateral aspects of segments xvii-xix in two instances; they 
were respectively four and six in number. Irr shape they were 
much compressed, and of approximately oval outline, fixed on 
the body wall so as to  project vertically in the following way :- 
the long axis of the oval was parallel t o  the surface of the body, 
the short axis vertical to the surface, and the margin of the  
oval, where it was attached to  the surface, was flattened and 
expanded. On the free border, which was compressed t o  a 
sharp ridge, was a slit-like opening; and within the clear glassy 
case was a whitish mass of spermatozoa. Tlle long diameter 
of the spermatophore did not exceed 1 mm. 

Internally, there was no differentiation of crop or gizzard. 
Hearts were present in vi-xi. The testes and tunnels were 
large and conspicuous in x and xi ; the vesiculae seminales, 
bulky and paired, were (11 ix, x ,  xi, xii ; there was no trace of 
prcatates in xv. Ovary, funnel, and ovisac were all prominent 
structures i r ~  the normal situations. There were no sperma- 
thecae. 

What were probably large sporozoan parasites, similar to  
those described by Rentiam ( Q .  J.M.S., n.s., vol. xxvii, 1887), 
were found in the bodv cavitv in the segments near the male 
aperture. These were slightly cr~rved rod-like ~trtrct,ures, 
whitish in clolour by reflected light, dark, granular and opaque 
by transmitted light : thev were -8  mtn. long, 9 4 - 4 6  mm. broad, 
wit.11 a definite thin cuticle, end a nucleris ahout the middle o f  
their length ; their ends were wrrounded by rirlmerous adherins 
roelomic. corpnscles 
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The chief points of interest in the foregoing description 

are :- 
(i) The clitellum. Hoffmeister (quoted in Vejdovsliy, 

System u. Yorphologie der Oliqochaeten, Prag. 1884) and orley 
(Q.J.M.S., n.s., vol. xxvii) found no clitellum. Benham's 
estimate of its length ( Q.J. M.S., n.s., vol. xxvii) is on the other 
l~and  considerably greater than mine. 

(ii) The distribution of the genital papillae differs from what 
is given by Orlev, or by Michaelsen (Oligochaeta, in Tierreic?~). 

(iii) With Vejdovsky and Benham, whose statements are 
adopted by Beddard ( A  lklonograph of the or&r Oligochaeta, 
Oxford, 1895), I find no gizzard. Hoflrneister found a gizzard, 
and Michaelsen in defining the species mentions a rudimentary 
gizzard in xii-xiv. 

(iv) Unlike Orley and Benham, I could find no trace of 
anything resembling a prostate; i t  is possible that  the differ- 
ence is more apparent than real, since Benham de,scribes the 
gland as being epidermal in origin, continuous with, and a 
specialization of the surface epithelium. 111 my specimens, 
therefore, it may not have developed, owinp perhaps to  their 
being in au early stage of sexual maturity ; that  this was so 
is perhaps indicated by tile fact that  in one specimen the testes 
and funnels were noted as being large and conspicuons; Ben- 
ham, who found the testes deeply situated and difficult of 
discovery, probably had later stages to deal wit!]. 

(v) The shape of the spermntophores is however not 
reconcilable wit11 earlier observations, e . g .  Hoffmeister r up. 
Vejdovsky) and tirley, except by supposing that  the greater 
part of the 6-8 nun. long tnbular spermatophore described bp 
the latter author has regularly been hroken off, leaving only 
the basal portion. 

Helodrilus (Deltdrobaena,) lacustris, sp. nov. 

In wet mud under stones at edge of lake. near Mejdal 
I htagdala) , Lake Tiberias, Palestine ; October 25, 191 2. With 
Criodrilus lac~cumT. Three speci ~nens.  

Lengtlr 1& ins. ; breadth 1-1$ mm. ; colnur greyish, wit11 
blue tinge ant,eriorly. Segments 7 1-87. 

Proatomirlnl proepiloboas (in one case only sligli tly so). 
Clitellum saddle-shaped, xxiv or xxr-sxx, = 6 or 7 : with 
lnt,era,l ridges xxvi-ssviii or xxix at. its ventral l in~ i t  on en,cll 
side. 

Rlde pores xv (only n ~ a d e  o r~ t  in  sect'ions). C'opulnt.ory 
areas ventrally and ~entrolat~ernlly in ix ,  as two circu1a.r wl~itisll 
patches on each side, slight.ly raised, set,ae n and b being in t,lie 
c:ent,re of the  respective 13atclles; each pat,ch ttakeu up  llrtarly 
the whole length of t,lie segment from front to back, and tllose 
surro~lnding setlae n ant1 h on eaclk side t,onrh each ot,ller : but. 
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there is a small interval in the middle line hetween the medially 
situated areas of the two sides. As seen in sections, the integu- 
ment of the ventral surface of segment s v  also contains more 
glandular celld t,han neighbouring regions, though no difference 
was noted externally. 

The setae are not arranged in pairs, and the intervals 
appear to be a little variable. In  one case these were estimated 
as aa = ab = bc = cd = 4 dd approximately ; in another aa  slightly 
> ab, ah = cd, aa approx. = bc, dd = 2$ cd. The length of an 
ordinary seta is a 3  mm. 

Setae a and b in segment ix may be described as genital 
setae. They are implanted in the middle of the copulatory 
areas, and are long a.nd straight ; the setal sac and its muscles 
go much deeper into the body in the case of the genital than in 
the ordinary setae. A perfect seta. was not obtained in any 
single section; the length however is probably approximately 
-49 mm. 

The specimens being so small, the internal anatomy could 
only he investigated by sections; the first 22 segments of one 
specimen was therefore sectioned longitudinally. 

The oesophagus shows dilatations in xi-xii and in xiii- 
xiv, with longitudinal ridges projecting into the lumen. In xv 
is a larger thin-walled dilatation, with vascular wa119, but no 
marked ridging. The gizzard extends from 4 xvi-xix = 34. 

The last heart ia in xi. 
The genital funnels are large, folded, and free in x and xi. 

The seminal vesicle3 occupy eegments ix. x, xi and xii ; those 
in is are much t>he smallest, those in x,  xi and xii are all large, 
and of about the same size. The sacs in ix are paired, as also 
those in xii, t,hose these latter rneet dorsally over the intestine ; 
in x and xi the sacs of each segment are completely fused w.bove 
the gut'. 

The spermathecae are in segments x and xi, they are slightly 
ovoid, almost spherical sacs, paired, with narrow and some- 
what sinuous ducts, opening dorsolaterally in furrows ix-x and 
x-xi ; on one side the openings are a lit,tle way below the line of 
setae d, on the other side a little way above this line. 

I t  will be seen that this species comes nearest, on tlhe 
whole, to H. (D . )  qnnqlhaz~eri var. nnnecten,~ (Rosa) ; though it 
also has several points of resem blnnce to H. (D.) byhlicus (Rosa), 
which was fnuntl several times in the collection examinrd by 
Rosa in 1893, one of the localities moreover being the very 
lake from the shores of which the present specimens were 
obtained. It differs markedly, however. in its srnrtller size, in 
the situat,ion of the copulatory areas, and i n  the presence of 
the large seminal vesicle in segment x ;  indeed, iu respect of the 
relative .sizes of the veeicles in segment8 ix wncl x (small in ix. 
arge in x)  it ap1jeltr.s to he peculiar  in t he  subgenus. 
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The sponges of the Lake of Tiberias are of considerable 
interest. They fall naturally into two groups, one of which is 
represellted by a race of the widely distributed Ephydatia flu- 
viatilis, while the other consists of four species confined, so far 
as we know, t o  the lake and its immediate vicinity. The latter 
group includes representatives of two genera that  seem to  claim 
recognition as new, although I have been acquainted for some 
years with forms belonging to  one of them. 

The following is a list of the species obtained :- 
1. Ephydntia fluviatitis syriaca , Topsent. 
2. Nudospongilla reversa, gen. el sp.  n,ou. 
3. N .  mappa, ,sp. m u .  
4 .  N .  aster, s p .  now. 
5 .  Cortiepongilln barroisi (Topsent), gen. nov. 
The race syriaca of Eph ydatia fluviatilis was described by 

Topaent from Lake Hulell ( the Waters of Merom) on the Jordan 
north of the Lake of Tiberias and from the R. Barada near 
Damascus, while Cortispongilla barroisi was taken by Dr.  Th. 
Barrois in the southern part  of the lake itself, where I also 
found i t .  It was assigned by Barrois, and later by Weltner, 
to the genus Potamolepis, Marshall. 

I n  this paper I pmpose (1) to  describe the collection ob- 
tained by myself in the Lake of Tiberias in October, 1912 ; (2) 
t o  discuss the distribution and biology of the sponges of t ha t  
lake;  and (3)  to  consider the classification of the subfamily 
(Potamolepidinae) to  which most of them belong, and to  state 
my opinion as to the systematic position of certain other genera 
perhaps not really allied t o  the Potamolepidinae, but  liable t o  
he confused with genera included aniong them. 

1. A SYSTEMATIC ACCOUNT OF THE COLLEC'~'ION. 

The conditions in which the specimens of the different 
species were obtained will be discus.qed in the second part  of this 
paper. The following key may be useful t o  naturalistv who 
visit the  lake :- 

Ke!y to the ~S'ponges of Lake Tiberias. 

1. Sponge sof t ,  by no means tough ; 
gemrliules present if conditions are 
suitable for their production. (The 
majority of the skeleton-spicules 
smooth ; hirotula.te qernmule-spi- 
o u l e ~  a p  a rule more than 0.03 rnm. 
lonn \ . . . . . . Rphydr~tin fl~~nintiTks 

.syriacn (p. 59).  
2. Sponge hard : no gemnruleq. 
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A. Sponge massive, with deep 

round oscula . . . . Cortispongilla bar- 
roisi (p. 67). 

H. Sponge encrusting the lower 
surface of stones ; oscula never 
consisting of large rounded 
apertures. 

a. Oscula consisting of deep 
open grooves of a simple 
character . . . . Nudospongilta rever- 

sa (p. 63). 
b. Oscula approached by deep 

ramifying grooves covered 
by the dermal membrane. . N. mappa (p. 64). 

c. Efferent apertures as a rule 
arranged in star-shaped 
grorips on the surface with- 
out a definite osculunl: 
sk~ l e ton  ~llucll Illore mas- 
sive, less regular and more 
friable than in  other indi- 
genous species. . . . K .  aster (p. 6 5 ) .  

Fam. SPONGILLIDAE. 

Subfamily SPONGILLINAE. 

To this subfamily I assign all the freshwater sponges in 
which true microscleres are found. 

Ephydatia fluviatilis syriaca, Topsent,. 

(Plate iii, fig. 1.) 

Ephydatia flu,vialilis, Topsent, Rev. biol . Nord France, 1893, 
pt. 2, p. 1. 

R. p~lviatilis var. syriaca, i d . ,  Bull. Soc. Amis Sci. Nat,. , R,ouen, 
2909, p. 1. 
Specinlens of Ep)hyr!atia fluviatilis were not uncommon in 

October 1912, 011 the lower surface of gtones stjailding in the 
water at the edge of tlie lake n ~ a r  Tiberias, Mejdal and Tab- 
ghah. They formed s111all crusts not more than two or three 
millimet~rea thick and three or four centimetres i n  diameter. 
I n  places were su~iligllt penetrated under the stones they liad 
green corpuscles in their pa,renc.l~yma-cells, and were as a rule of 
a briglit leaf-preen colour. In some places, however, notably 
i l l  the neigl~bonrllood of Mejdal, tlie green was masked, but not 
altogether obscured, by ,z blackish tinge clue to minute clarl; 
pwticles, apparently inorganic, in t3he 1):trenchymn-cells. 111 
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places to which little or no light penetrated, the sponge was of 
n dirty white. 

On two occasions I found (near Tiberias) specimens that  
had become completely or partly desiccated owing to  the sea- 
sonal shrinkage of the lake. These contained numerous gem- 
mules and were in a state of partial disintegration. 

Topsent in describing his " variety " syriaca laid stress on 
two points, ( i )  the presence of spined as well as smooth macros- 
cleres and ( i i )  the large size of the gemmule-spicules. I n  none 
of my specimens have I been able to  find spined macroscleres. 
These spicules are all smooth. sharply and clearly pointed and 
relatively slender. They are very variable in size, those that  
were actually incorporated in the skeleton varying in length 
from 0.285 to 0.374 rnm. and in greatest transverse diameter 
from 0.0123 to 0.0205 mm. Smaller spicules were observed 
lying free in the interstices of the skeleton, but resembled the 
larger ones in outline. 

The gemmule-spicules were also variable in size, being 
from 0-0246 to 0-046 mm. long; but very few were as short as 
0-03 rum. The spines on the shafts were as a rule more slender 
than those represented in Topsent's figure of the gemmule 
spicules of the form syriaca. They thus provide a link between 
the gemmule-spicules of typical European specimens of the 
epec&s and of the form from Lake Huleh and the Barada. 
As, however, they are on an average distinctly larger than 
those of the former, I consign my specimens to  the race syriaca. 

I can detect no bubble-cells (cystocytes) in the parenchyma 
of well-preserved specimens. 

The sponges from the Lake of Tiberias seern to be inter- 
mediate between 9yrircca and the forma typica, but i t  is difficult 
to  say how far the difference is directly due to seasonal changes 
or to environment. Topsent's specimens were taken a t  the end 
of April and the beginning of May ; mine in October. He found 
ernpty gemmules, round which the spined macroscleres were to 
some extent congregated, while the gemmules in my specimens 
were full and apparently healthy. 

Suhfamily POTA M O L E P I J ~ I N . 4  E, nov. 

T h i ~  subfamily is distinguished from the Spongillinae (that  
is to say from the reminder of the Spongillirlae) by the t d a l  
absence of true microuclere~. In some species there are two 
kincls of mac~~oucleres, but although one of the111 i s  lisually more 
slender than the other, there 1s no marked difference in length. 
Geinmules are as a rule completely at)serlt; i f  they are present 
the)- lack not only mi(-roqcleres but also pnenmahic coverinps 
anci foramina 

The sponges of this subfamily are, as a rule, a t  leaet mode- 
rately hard ; they have not, however, the stony hardness of 
G'ruglcaya, and s0111e are n~uch less hard than others. 
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To the subfamily Potamolepidinae I assign the following 
genera :- 

Nudospongilla (gen. n o ~ . ) ,  Pachydicbyum, Weltner , Corti- 
sponqilla (gen. ~iov.)  and Pota.rnolepis, Marshall. Wtietlier or 
no Grimm's Metschnikowin ' should be associated with these 
genera is doubtful. 

The two new genera are described below, being represented 
by species from the Lake of Tiberias, and in the third sectioli 
of this paper Pachydictyurn and Polamolepis are discussed and 
compared with certain other genera The following key may 
prove of use in distinguishing all these genera. The names of 
those that are not Potamolepidinae are printed in parentheses. 
Gemmule-characters, in tho case of genera that  produce gem- 
mules, are omitted ; but the names of those genera in which 
gemmules are known to occur are marked with an ast,erisk. 

Key to certain qenera of Freshwater Sponges. 
I. Minute birotulate microscleres present 

in the parenchyma. (Sponge hard : 
skeletal fibres as a rule somewhat ill- 
defined ; exceedingly stout vertical 
fibres sometimes present). . . . [Corvospongilla . *] 

11. No microscleres . 
1.  No trace of a subdermal cavity 

or of efferent grooves under 
the dermal membrane in the 
neighbourhood of the oscula. 
(External membrane delicate; 
a skeletal cortex produced 
immediately below the derma 
by the splaying out of well- 
developed vertical fibres en- 
sheathed in strong chitinous 
substance) . . . . [ Veluspa. *] 

2. A subdermal cavity usually pre- 
sent ; efferent,' subdermal 
grooves as a rule well devel- 
oped. 

A. ,4 thick chitinized external 
membrane present. (No 
definite skeletal cortex ; 
vertical and transverse 
fibres similar ; sponge of 
stony hardness) . . [ U ~ - u g u a y ~ . * ]  

H. External membrane delicate. 

I The autllor's original descr~pt~on is not avnlleble, but the genus is 
redescribed by Dybowski in the pAper cited in the bibliography oppoeite 
111s name. 
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b X skeletal cortex pro- 
duced a short distance 
below the external 
membrane by a thick- 
ening of transverse 
fibres. (Vertical fibres 
in central part of 
sponge better devel- 
oped than transverse 
ones; a branched cen- 
tral cavity ; sponge 
hard) . . . . Cortispongilln. 

h'  No skeletal c o r t e x. 
(Vertical fibres better 
developed than trans- 
verse ones). 

B. Large elliptical central cavity. 
(Sponge hard) . . Pachydictyum. 

R. Central cavity small and ill- 
defined. 
b. Sponge not more than 

moderately hard, fri- 
able . . . . Nudospongilla.* 

b ' .  Sponge very hard,  not 
friable .. . . Potamolepis. 

NUDOSPONGILLA, gen. nov. 
Spolz{/e as a rule moderately hard ; never very soft ; friable. 

No well-defined central cavity ; oscula small or modernte, often 
-lurrounded by radiatine (efferent) furrows in t h e  parenchyma ; 
afferent subdermal cavity well developed. A chitinous basal 
membrane usually present. Cystocytes apparently absent. 

Ske2elon.-Somewhat variable, never very stout ; both 
vertical and t ransver~e fibres distingnishable, but the latter 
often not very clistinct ; the vertical fibres always distinctly, 
but often not markedly, stouter and more coherent than the  
transverse ones ; a skeletal network often present on the  surface 
of the sponge, forming the floor of the subdermal cavity, but, 
no regular cort.ex. 

8picules.-The skeleton spicules are rnoderately slender 
amphioxi or amphi~trotqzyli, as a rule smooth but  sometirnes 
spiniferous. I have not found spherical siliceous bodies in any 
species. 

Qemmules, if present, devoid of foramina, pneurnetic coat 
and spicules, adherent at the base of the sponge, ovoid in 
outline and somewhat flatteneti. 

Type-specie.9. Sponga'lla coygini,  An nandale . 
Distribution..-The type-species is from Western China, 

wherice a second species (N. yun7zrznen.9i.s) also comes. Three 
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C;alilean fornls are described below ; but I am no t  fully aatis- 
fied that  they are actually congeneric. Three species from 
Central Africa (8. fanqunyikar, and 8. moorei, Evans, and 
S. ( a )  cunninqtoni, Kirkpatrick) and a t  least one from Celebes 
(8. ( 1 )  vasta, Cf7eltner) should also be assigned provisionally to  
the genus. 

Nudospongilla reversa, sp. nov. 

(Plate ii, fig. 2 ; plate iii, figs. 2, 2a ; plate v, fig. 3.) 

Sponge hard but  f r i h l e ,  forming crusts or lamellae on the  
lower surface of stones and soruetimes projecting therefrom to  
include small objects such as fragments of stick. The colour 
of the t,ype, which was growing in the dark,  is pale grey. The 
upper surface is minutely hispid; the lower surface bears a 
delicate chitinous membrane. On the -upper surface there are 
broad, deep, patent oscular grooves which are not covered by 
the dermal membrane except a t  their narrower extremity, i.e. 
at the extrenlity furt,hest from t.he larger exhalent apertures. 
'L'he ~ n a i ~ i  efiereAt clln,nnels open direct'ly int,o the sides of these 
grooves, running a slightly oblique, but essentially hor i~onta~l  
course through the suhstance of tlie sponge. Some of the 
channels measure as mudl  as :I mm. in dialneter ; the grca.test 
depth of the grooves is 4 mm. and tlie greatest width 5 mm. 
When the surface of the sponge is examined with a lens the  
structure appears to  be coarse and irregular (pl. v, fig. 3). 

Skeleton.-In the basal part  of the sponze the skeletal 
reticulation is obscure and almost amorphous, alttliough traces 
of both vertical and transverse fibres can be detected. Above 
the main horizontal channels the network is of a more definite 
nature, but the vertical fibres are not much inore distinct than 
t,he transverse ones ; a t  first sight both appear to be thick, hut  
a closer examination shows tthat each fibre is conlposite, con- 
sisting of at. least two strands not quite parallel to  one another. 
Tile spines on the surface consist of muctl more slender fibres, 
as a rule not more t.han three spicules thick, projecting upwards 
t.l?rorlgh the dermal membrane. At  the base of these fine fibres 
there is a distinct horizontal network of spicules, but  i t  is 11ot 
t,!lickened or compressed t o  form e cortex. The meshes of the 
skeleton are small throughont. There is not very much chiti- 
nous matter present,. 

Spicules. -The skeleton-spicules are short,  smooth, moder- 
ately stout amphioxi, feebly curved and by no means sharply 
pointed. They are from 0.863 to  0.34 mm. long, but  the 
majority are approximately of the greater length ; the greatest 
t~ransverse diameter varies from 0.024 to  0.029 mm. A few 
slnaller and more sharply pointed amphioxi occur in all spicule- 
ljreparetions, but theae lie 1009s in the iriterstices of the skele- 
ton, and ere probably immnture or abortive spicules. 
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No gemmules were found. 
7'ype.-Z.E.V. No. "'-:1' Ind. hlus. 
Habitat.-Lake of ~i berias , Palestine. The unique speci- 

I I I ~ I ~  was taken (15-x-1912) close to  the edge in less than one 
metre of water and within a few hundred yards of the exit of the 
Jordan on the east side, but not in the actual channel of the 
river. I t  grew on the lower surface of ;I stone, projecting out 
under another stone, and including a small twig in its substance. 
The free portion was about 5 mm. thick and some 30 mm. long 
and broad, but the shape was irregular. 

The most remarkable feature of N. reversa is the manner 
in which the main efferent channels, instead of opening into a 
regular central cavity or an osculum situated on the surface, 
run sideways into a deep groove. The great breadth of these 
channels and their regular horizontal course are also character- 
istic. The spicules are. intermediate in form between those of 
Cortispongilla barroisi and those of Nudospongilla aster. They 
are considerably stouter than those of N. mappa, specimens of 
which were taken together with the type. 

Nudospongilla mappa, sp. nov. 

(Plate ii, fig. 4 ; plate liii, figs. 3, 3rb ; plate v ,  figs. 2, 2a, 2b.)  

Sponge hard, forming thin films on the lower surface of 
stones, bright green in sunlight. white or yellowish in the dark. 
The upper surface is very minutely hiupid ; the lower surface 
bears a delicate chitinous membrane. On the upper surface 
there are long, shallow, profusely branching grooves resem- 
bling rivers on a map and covered by the dermal membrane. 
They open ultimately into small and inconspicuous oscula, of 
which very few are present ( i f  there is more than one) in each 
sponge. The pores are larger than is us~ially the case in the 
Spongillidae, measuring about 0.052 mrn. in diameter. They 
are grouped together immediately over the mouths of the main 
efferent channels, which run vertically downwards into the 
sponge. The dermal membrane covering the branching grooves 
is imperforate, and the grooves themselves represent the ul ti- 
mate ramifications oE the efferent channels, which open as cylin- 
drical tubes into their floors. 

Skeleton.--Except near the surface of the sponge, the 
skeletal reticulation is not well defined, but slender vertical 
fibres can he traced upwards practically from the base of the 
sponge, from which they run in a straight vertical line for some 
dietance, and then branch dichotomo~isly with considerable 
regularity. On the uhrfece they do not project so far or form 
such well-defined epines rts in N. reversa. On the surface there 
is a very distinct transverse reticulation, which, viewed from 
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above, looks very regular, the meshes being nearly circular in 
outline (plate v,  fig. 2). 

Spicules.-The spicules are more slender and more sharply 
pointed than those of the other species oE Nudospongilla found 
in the lake. 

No gemmules were found. 
Type.-Z.E.V. No. Ind. Mus. 
Habitat.-Lake of Tiberias and R. Jordan a t  and near 

its exit therefrom. N. mappa was found a t  every spot on 
the shore of the lake examined that  possessed loose stones 
of a suitable size. I t  was not found where only rery small 
pebbles were present, because it  adhered as a rule only to the  
lower surface of stones of R ~ X  inches or more in diameter or 
to smaller stones covered by fairly large ones. The largest 
specimens were taken actually in the Jordan near i ts  exit. 
None were taken in more than one metre of water. 

N .  mappa resembles some species of Stratospo~zgilla in 
structure, but I could find no trace of gemmules in any 
of the many examples examined both preserved and in a living 
condition. Desiccated sponges of the species were often found 
above the dry-season water-level. 

From E. fluviatilis syriaca the new species, which resembles 
i t  in external appearance, can be a t  once distinguished by 
its very much greater hardness and the closer reticulation of 
its skeleton. I t  cannot be confused with any other sponge as 
yet known from Palestine. I n  external appearance, and also 
possibly to  some extent in structure, i t  exhibits some resem- 
blance to the Caspian genus Metschnikowia, Grilnm. One of 
the essential characters of that  genus is stated by Dybowski 
(following Grimm) to be spininess of the spicules, but this 
is not a feature of any importance in the Spongillidae, in 
which species with spiny spicules are often closely allied 
to species with smooth ones. 

Nudospongilla aster, sp. nov. 

(Plate ii, fig. 3 : plate iii. figs. 4, 4n). 

Sponge hard but very friable, forming a crust of no great 
area, on stones and shells. The main efferent channels open 
obliquely, on t.he surface, as n rule in little star-shaped groups, 
so that  there is no true osculum. Sometimes their extreme 
distal parts are only covered by the dertnal membrane. The 
oxt,ernal surface of the sponge is smooth. The colour is either 

I 'I'he parcncl~yrna is b111ky in spite of the ro~npact~less of the 
skeleton, anti the verticd nfreront channels have stout and clearly 
~nnrlzecl walls. T h ~ i i -  tubular character is reflected t o  some extent in the 
rlteleton of the sponge, but give< it e, greater appearance of regularity 
then i t  R-tria\lv posswses. 





Vol. 1 S .  Nu. 1. j Spo7~ges o f  the  Lake oJ Titerias. 6 7 
[ A T . k S . ]  

terns of the kind are found. T!]e subrlermal (afferent) cavity 
is'poorly represented or absent, but  efferent channels covered 
only by the  dermal membrane can often be cletected in the neigh- 
bourliood of the oscula. Cystocytes are appzlrentlj- absent. 

Skeleton.-The skeleton consists of well-developed vertical 
fibres crossed at  frequent intervals by less well-developed trans- 
verse ones. Near the external surface the latter fibres are 
vrently thickened so as to  form a strong caserneilt or cortex, C 

beyond which thickened vertical fibres project upwards, sup- 
?oSrting the dermal membrane, which is not strongly cllitinized. 
but apparently somewhat collenchymatous. 

Spicules.-In the only known species the skeleton-spicules 
are stout and rather blunt amphioxi. More slender and sharper 
smphioxi are occasionally found, but appear to  be merely im- 
mature spicules. Spherical siliceous bodies have not been found. 

G~mmul~s.-No gemmules have been found. 
Typc-species ( un~c~ne )  .-Potn molcpis barroisi, Topsent. 
Disirihutio)c . - - 0 n l ~  linown from the Lake of Tiherias on 

the .Jordan system in Cnlestine. 
The only other genus that  app~~naches Cortispor~gilln in 

structure is Pacl~ydictyum, Weltner , from which i t  is distin- 
wished chiefly by the formation of a regular skeletal cortex. 
The hardness of the sponge is due in a very large measure to  
this structure (pl. iv, figs. 3, 4). In  the genus Veluspa,  Miclu- 
cho-Maclay, which apparentiy occurs both in Lake Baikal (fresh 
water) and in Arctic Seas, a somewhat similar cortex is formed, 
but in an entirely different manner and not quite in the same 
position (pl. iv,  fig. 5). 

Cortispongilla barroisi (Topsent). 

(Plate ii, figs. 1, l a ;  plate iii, fig. 5 ;  plate iv ,  fig. 4.) 

Potnrnolepis barroisi, Topsent, Rev. biol. Nord France, v ,  (1892). 
Weltner, Wiegm. Archiv. f. Naturgesch., lxvii ( l ) ,  p. 195 
(1901). 
My specimens of this species, whicli were taken in October, 

appm; t,o be in a different, phase of growth from those taken 
by Barrois in May, and also perhaps are somewhat better pre- 
served. It seems prol)eble, to judge from Topsent's figures, 
that ,  between these two months, the whole outer part of the 
sponge is habitually worn away. Thanks to the generosity of 
Dr. Weltner of the Berlin Museum, I have been a,ble t o  ex- 
amine fragments of one of Topsent's co-types It' is evident 
t,liat this specimen was heavily para~it~ized by an alga and 
therefore most probably more fragile than my own and some- 
what degenerate in structure, as well as being deficient in its 
external parts. There can, Iiowever, be no cluestion as to  the 
specific identity. 
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I obtained fire specimens, which varied in size from 35 x 

23 r 21 mm. to x 73 x 60 mrn., the last measurement being 
tlrat of the greatest depth of the actual sponge in each case. 
Two approached the largest specimen in bulk, and one was 
only a little bigger than the smallest, The colour in life was 
dull grey with a tinge of glaucous green. This tinge has com- 
pletely disappeared from dried specimens, but traces of i t  still 
remain in fragments preserved in alcohol. An examination of 
both living and preserved material convinces mo that  it was due 
not to intracellulnr, but to extracellular parasitic algae such as 
Topsent found in much greater profusion in his examples. 

,\part from colour, the point in which my specimens seem 
to  d i ~ e r  most striltingly in external characters from Topsent's 
is in the fact that  they have fewer oscula. Two of the small 
specimens and one of the larger ones have only one osculum 
each, while the two remaining large ones have two and three 
main oscula respectively. In those with only one i t  is of large 
size, precisely resembling the main oscula of t11e others. I n  
the examples in which more than one main osculum is present, 
several smaller subsidiary oscula also occur. The main oscula 
open directly into a deep cylindrical cavity extending down- 
wards either straight or obliquely into the substance of the 
sponge for several centimetres. Into this cavity the main 
efferent channels open obliquely upwards, and as these channels 
in older sponges are of greater relative width, the whole cavity 
has a branched appearance (pl. ii ,  fig. a). I n  younger spon- 
ges they have a smaller diameter and are not so conspicuous. 
I n  the case of what I have called the subsidiary oscula there is 
no deep cavity, but efferent channels running horizontally and 
more or less superficially open directly into thern. In their 
case, and sometimes in that  of the main oscula also, there are 
radiating channels entering the osculum on the surface and only 
covered by the dermal membrane. 

The derrnal membrane is not easily separated from the 
sponge. Although not greatly thickened, it has a somewhat 
collenchylnatous character, and thus differs in appearance from 
that  of most Spongillidne, in which the limits of the epithelial 
celle are, as a rule, perfectly distinct under suitable conditions 
and the membrane is very delicate 

The dermal pores are minute, but I have not been able to  
detect pore-cells on the external surface or in any otlier part 
of the sponge, although I have made a careful examination of 
well-stained histological material. 

The most characteristic feature of the Ykeleton did not at- 
tract the attention of the author of the species, probably 
because his material waa imperfect. I mean the skeletal cortex 
formed by the apparent thickening of the transverse xpicule- 
fibres a short distance below the dermal membrane. The distal 
part of the vertical fibres. wl~ich are interrupted in  t h e ~ r  
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upward courcJe by the cortex cutting across them, is also greatly 
thickened, containing a large number of spicules lying more or 
less parallel. I n  both cases, however, the apparent thickening 
is due not to a thickening of individual fibres, but t o  a massing 
together of separate fibres. In  the cortex the individual fibres 
can be seen crossing one another a t  right angles, and in a verti- 
cal section the spicules of some of them are always cut through 
the middle. The thickened ends of the vertical fibres are also 
composite and have extra trarisverse fibres linking them to- 
gether. 

Of the internal soft part of the sponge there is, in the pre- 
sent state of our knowledge, very little that can be said with 
profit. Topsent has figured certain cellular elements. The 
ciliated chambers are ovoid in form. They are absent from the 
cortical region, and extremely abundant near the base of the 
sponge. Bubble-cells are completely absent. Extracellular 
unicellular algae are abundant in the superficial parts, but 
although the sponge-cells are well preserved in some of my 
specimens, the vegetable cells are not and I can say little about, 
their strukture. 

I have been unable to find any trace of gemmules. Sperin 
mother-cells are abundant in one specimen and another contains 
young embryos, which resemble those of Sponqilla ancl Ephy- 
dutia. 

I only found C. bnrroisi on small pebbles in the actual 
channel of the Jordan as i t  runs through the south end of the 
Lake of Tiberias between the village of Semakh and the exit of 
the river from the lake. The water in this channel is from 
4 to  8 metres deep. Apparently Rarrois found his specimens in 
exactly the same  pot ; the differences between t,hem and 
Iny own are to be attributed, directly or indirectly, to seasonal 
c hailpes. 

Owing t,o its thinness and to the comparatively large size of 
its pores, A'. mappa affords uilusually good material for the 
study of the drrmal pore-cells. Some of my specimens are very 
we11 preserved, having been fixed in picro-formol-acetic solu- 
tion, and I have been able to inount microscopic preparations 
of the dern~al ~nemhmne and in some cases even of the whole 
sponge, that exhibit, the structure of that membrane with 
great clearness. 

1 One tnrthotl of preparation, originally suggested by an accident. 
h a s  proved, nltllouph crudo in technique, eflicacious. '4 transverse 
seetion is made along the surface of the sponge with a knife and 
~nounted (aftpr being stained with hornx carmine, dehydrated and 
c l e ~ r ~ d  in c~dar-wood oil) in thick Canada balsam on a slide. A thm 
cover-glass is p l ~ c o d  over it and the blunt end of a pencil pressed down 
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The pore-cells in N. mappa are highly specialized (plate 
v ,  figs. 2a, 2b ) ,  as they appear t o  be in all Spongillidae in which 
they have been detected. I n  this species they are grouped 
together on circular areas immediately above the orLfices of 
the main inhalent channels, the number of orifices ill each 
area varying from about 12 t o  about 20. The orifices vary in 
diameter from 0-045 to  0.0675 mm. They are naturally circular 
but in mounted preparations are liable to distortion. Each 
pore-cell consists of a slender rinp of cytoplasm which stains a 
little darker than that  of the ordlnary flattened epitllelial cells 
arld has an  obscurely reticulate structure. The nucleus is ellip- 
tical in form, measuring about 0.006 x 0,003 mm., the greater 
asis  lying parallel t o  t,lle circumference of the aperture; on 
which t<he cell encroaclies in t'he form of a slight bulge opposite 
the nucleus. So far as I have been able to discover there is no 
break in the continuitv of the ring formed by the pore-cell. 

In  specimens of the sponge that  have been dried aft,er 
careful preservation in a liquid medium (plate v,  fig. 2) the 
apertures in the dermal membrane are considerably enlarged 
and those that  are enclosed in the pore-cells are readily 
visible with a hand-lens, causing the circular perforate are- 
tha t  correspond with the orifices of the main inhalent channels 
t o  stand out in sharp contrast to  the imperforate roof of the 
branching exhalent grooves. In  .part of the type of N. rever.sn 
(plate v, fig. 3) which 1 have dried there is a comparatively 
large area of perforate membrane, but  i t  is not confined t o  the 
orifices of t,he inhalent channels or defined in any exact manner. 
merely forming an irregular patch on the surface. This speci- 
men is not so well preserved as some of the parat$ypes of 
A'. mappa, and 1 have not beer1 able t o  detect actual pore-cells 
either in LV. reversa, iV. aster or Cortispongibla barroisi. The 
mechanical difficulties involved in a careful examination of the 
dermal membrane i n  the two last species are, however, con- 
siderable. 

In Ephydatia flrtvialilis syriaca pore-cells can be readily 
detected in the dermal menibrant: of well-preserved matorial, but 
they are not grouped together in so regular a manner as in 
N. muppcl and, as the membrane for sorrle reason doea not staii: 
so readily, are more ditticult to  det,ect. They resemble those o f  
N. mnppa in structure but are srnaller, the aperture of tllr 
largest pores having a diameter of about 0.02 mm. 

My specimeris of iV. mappa arid E.  fluviatilis s y r i a c ~  were 
scraped from stones with n knife before being preserved, but  
notwit,hstanding this violent treatment, their pore-cells appear 

upon the cover and rotated until the glnss is hrokori and the section 
completely cruahed. The fragments of g l m ~  and all but the smallest8 
frapmente of aponge are thvn removed with R pair of fine forceps rhd a 
new rover-glees is pub o n .  
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t o  be fully expanded. I have pointed out elsewhere,' i t  is 
d f ~ u b t f u l  whether the pore-cells of Spongillidae can contract in 
such a way as to  obliterate the aperture they contain. 

A re-examination of old preparations :ind a careful com- 
parison between them and those recently made leads me t o  the  
conclusion that  highly developed pore-cells actually exist in the 
dermal membrane of most Spongillidae but can only be detected 
in unusually well-preserved specimens. In serial sections i t  is 
difficult, if not impossible, to  see them. Their arrancrement 
differs in different species ; in some they are grouped as in 
,V. nzappa ; in others they are practicallv confined to  the edge 
of the sponge; in others again they occupy more or less clear11 
defined areas on the surface, and in some they are probabl! 
scattered. In those species such as Spongilla carteri i n  which 
the inhalent apertures appear to be clomparatively large in 
ordinary well-preserved n~ateri~al.  they are probably protected 
in the living sponge by a delicate dertnal network in which the 
meshes are outlined by pore-cells. 

Whatever the exact origin of the pore-c-ells of the Spongil- 
lidae may be, and this is a prohletn t ha t  calls for a careful 
embryological investigation that would be foreign to  my own 
inquiries. they appear to  be highly differentiated as mature 
cells from thh ordinary pinacocytes of the dermal ~nembraae. 
I n  Spongilla crassissimn, apart from their ring-like form, they 
closely resemble the cells that  line the orifices of the ciliated 
chambers, but I was wrong in ~ t a t i n g ' ~  that  in this sponge the 
inhalent apertures in the dermal membrane are occasiotlally 
bounded not by a single cell, as is usually the case, hut  by two 
crescent-shaped cells of similar struct,ure joined together a t  the 
tips to enclose the aperture between them. My mistake was 
due to  a slight folding of the ~nelllbra~le in some of my prepara- 
tions wllereby two cells were brought into unnatural relations 
with one another. 

2. B ~ o r ~ o c ~ r  A N D  DISTR~BUTLON OF THE SPONGES OF THE 

LAKE OF TIBERIAS. 
From a biological point of view the sponges of the Lake nf 

Tiberias fall into two groups in accordance with the precise 
environment in which they are found. One group (which con- 
sists of Epltydatiu fluvintz'lis syriaca, Nudospongilla mappa and 
N. reversa) is practi(*ally confi~led to ahallow water close to the 
shore, while the otller , including GortispongiZla harroisi and N. 
ns ter ,  flourishes in the deeper but less still waters of the channel 
of the Jordan as it, traverses the lake. The former group may 
be co~~venient~ly known as the littoral sponges; the latter a s  tlle 
Rponpes of the Jordan channel. 

-- . . - - - - -- - -. - - - - 

I Faun. h i t .  1nci.-Freshwater Sponges, etc., p. 32 (1911). 
9 Rer. Ind. Mua., I, p. 271 ( 1!)07). 
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The littoral sponges (of which N. mappa was very, and E. 
Jluviatilis syriaca fairly, common in October, 1912) were found 
without exception either on the lower surface of stones of large 
or moderate size or, much more rarely, on the upper surface of 
small stones covered and protected by large ones. Onlj7 one 
specimen of N. reversa was preserved, but I did not distinguish 
this species from N. mappa in  the field and have reason to  
think that many specimens I failed to collect, actually belonged 
to it. While N. mappa and the Ephydutia invariably form 
adherent crusts, this species sometimes extends outwards from 
its support iu thin lamellae. There was no difference in the 
manner of growth of the former two species, except that  while 
single sponges of N. mappa often covered an area of moderate 
extent, those of the Ephydatia were always quite small. In  the 
case of both species individual sponges remained distinct from 
one another even when they were so closely crowded together 
as to have the appearance of a mosaic. N. mappa is certainly 
conlmoner on fragments of basalt than on pieces of limestone, 
but was found on several occasions on the latter. 

The two sponges of the Jordan channel as a rule adhere 
to small stones, and the massive form of C. barroiei renders i t  
impossible that  this species should grow on the lower side 
thereof. There was no evidence that  the specimens of N. aster 
dredged in the channel or its vicinity had been on the lower 
side either ; indeed, this was practically impossible in the case 
of the two that adhered to  stones. My third recognizable 
specin~ell was on the siphonal end of one shell of a living Unio. 
I t  mas the smallest of the three. Probably i t  was on that  shell 
which habitually lay uppermost. 

Apart from the Ephydatia, all the sponges of the Lake of 
Tiberias are unusually hard. The utility of this character is not 
so clear in the case of sponges that  inhabit a lake as i t  is in some 
others. Probably all the specie? of Potamolepis and ~ ~ u ~ u a ~ a ,  
as well as a majority of those of Corvospongilla, live in running 
water that  is apt a t  certain periods to flow with great swiftne~s 
These genera contain the hardest known freshwater sponges, 
and it ie evident that harclnesq is convenient to  them in that) 
i t  prevents them from being torn in pieces and washcd 
away, as would be the fate of most Spongillidae in sinlilar 
circumstances. Although, however, there is little movement in 
the water round the edge of the Lake of Tiberins i n  calm wea- 
ther, the lake has long been notorious for its storms, in the 
course of which sponges growing on stones a t  the edge must be 
exposed to  considerable violence. In  the case oi Ephydatia the 
evil effects of violence of the kind are perhaps obviated, so far 
as the survival of the species is concerned, by the production 
of gemmules ; but the hardnes~ of N. mappa may be of very 
great advantage in stormy weather, when the waves beat, 
on the stones to  which i t  is attacl~etl. The largest specimens of 
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this species I obtained were, moreover, actually in the Jordan 
just after i t  had left the lake, and when in flood the stream 
must flow with great strength a t  this point. 

The case of the sponges of the Jordan channel in the lake 
is not quite the same. They cannot be affected by stortvs to 
the same extent, for they live in from 4 to  8 metres of water; 
but that  there is a considerable current, perhaps increased in 
wet weather, in that  part  of the lake in which they live, is 
proved by the fact tha t  the bottom is there devoid of fine silt 
and covered with coarse grit and small stones. Only a very 
small part of the channel has yet been explored, but ,  so far a s  is 
a t  present known, Cortispongilla barroisi is confined to  an  area 
of not  more than two square miles. This was found to  be the 
case both by Barrois, whose investigations were made in May, 
and by myself in October. N .  aster, on the other hand, is 
apparently not  confined to tlie channel, although on1 y found 
as yet either in i t  or in its vicinity: bu t ,  so far as I can say, 
does not occur in less than 4 metres of water. With the struc- 
tural peculiarities of C .  barroisi and their biological significance 
I shall deal presently, but  i t  is noteworthy that  N .  nslw is by 
far the most friable of the Potamolepidinae known from the 
lake. 

A most important question both from a tasonotuic and a 
biological point of view is that  of the production or non-pro- 
duction of gemmules by the Potamolepidinae. The evidence 
on this point is unfortunately of a negative nature in most 
cases ; but there is some positive evidence in the case of the 
Galilean species that  gemmules are a t  any rate not llabitually 
produced, and we know that  in a few species (Nudospo~zgilla 
coggini. ,Y. moorei and N .  tanganpikae) of the sub-family these 
bodies are sometimes found. I have found them also in a 
specimen of Veluspa btzcillifera from Lake Baikal. In all these 
sponges they are devoid not only of microscleres but also of 
pneumatic coat and foramina. In  Spongilla (Stratospongilla) 
cleincntis fronl the Pliili~~pines, the structure of whicll closely 
resen~hles that of Xudospongilla generally, and especially t ha t  
of the type-species N .  coggini, the gernm~iles are few in numher 
and bear remarkably attenuated microscleres ; while imper- 
fect tlcvelopnlent of the 13nenmatic coat is a comnlon feature 
of the species of Stratotspongz71rr, although in one species ( N .  
bomba,t/cnsis) i t  is less degenerate in a variety or local race 
(pneun~nticn) tlinn i t  is in tJhe typical form. The disappear- 
ance of the gemniule is therefore not a character- of so funda- 
mental a nature as tnight appear a t  first sight to be the case : 
we fintl some species in which i t  has lost the elaboration 
characteristic of the Spongillidae ~ts a family. and others in 
which it, has apparently been suppressed altogether. 

The evidence that  the latter statement is true lies, so far  
as tlie sponges of the Lake of Tiberias are concerned, in the 
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following facts. C. barroisi was found by Barrois in May and 
t,y myself in Oct.ober, and at  neither season did a careful 
examination reveal any trace of gernmules, although the 
specimens killed in May were evidently in a senescent con- 
dition. Both May and Oct<ober are critical periods in the 
climatology of Palestine : in May the dry season is established 
and the sumrner heat cornmences, whereas in October the first 
rains fall and the temperature sinks rapidly. It is now well 
known that  whereas gemmules are produced by freshwater 
sponges a t  the approach of winter in Europe, they are more 
frequently produced in the Asiatic tropics a t  that  of summer. 
In both cases their production appears to be initiated by a 
change in the tetnperaturr of the water in w&h they live. In  
Calcutta SponqilZa carteri, our commonest species, usually pro- 
duces gemmules i t1  greatest abundance a t  the approach of the 
hot weather, in which it perishes, but if a sponge is growing a t  
the edge of a pond in which the water sinks during the cold 
season, i t  produces its gemmules and then perishes, in winter. 
The reason tor this apparently is that  the water to  which 
the sponge is confined, having become very shallow through 
desiccation, is actually rendered hotter by the sun than would 
be the case in much warmer weather i f  the water were deeper. 
The water-level of the Lake of Tiberias is lower in October 
than a t  almost anv other time of year (see fig. 2, pl. 1, in 
this volume) and large numbers of sponges may be found on 
stones that  are partly or completely dry. I made a very 
careful study of those that had become desiccated or partially 
desiccat~d in this way. and I found that whereas Ephydatia 
had produced genimules, iV. mnppa had not done so. Changes 
in environment, as I have pointed out elsewhere,' do not 
necewarily have the same effect on different species of fresh- 
water sponges, but 1 think we may take i t  as a t  least pro- 
bahle that iV. mappu, if it were capable of producing gem- 
mules, would do so when undergoing a process of slow and 
steacly desiccation. 

Evidence. moreover, is accunlul~ting that the adoption of 
a lim~iic as distinct froru a fluviatile triode of life is liable to  
produce degeneration of the gernmules in freshwater sponges. 
Miss Stephens has recently shown that  in the case of Hetero- 
meyenia ryderi in Ireland individual eponpee which live In 
lakes, prodrlce or at  any rat,? mature their gemmrilev less readily 
then others of the same species from neighbouring streams, 
and Potts ' described two limnic forms of AYpongilla lacustris 
(vars. nhortit~a and montann) in which the gemmules were more 
or less degenerate. 

- 

I Fatin. Brit. Intl. ,  Freshwater Sponges, etc. ,  p. .? (1911). .Iouril. 
Am. SO?. RengaI, 1!)1?, p. 5 0  

2 Prnc. Hoy. I r i ~ h  Aced., xuxi .  pt. 80, p. 04 (1912). 
5 I'rop. A P R ~ .  Set. SCI. Philadolphin, 1887, pp. 1!)1 ,  I!)tL. 
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It is easy to  seo that  a sponge living in a warm climate in  
a lake in which a considerable depth of water is maint,ained 
throughout the year, has not the same need for the production 
of gemmules as one from a small pond or stream that  is liablo 
t,o he dried up or f:,ozen solid. Marshall has advanced t,he 
view that  an  important function of ttlle ,gemmule-spicules is that  
of weighting the gemmules, in order tllat they 111s~ not float 
away too readily. If so, it is not surprising tha t  in species in 
which the gemmules are adherent their microscleres should 
disappear, and as the main function of the pneunlatic coat is 
that  of enabling the gemmules to  float, this coat might. also be: 
expected, on d priora' grounds, t o  be eliminated in t(11e eanle 
circumstances, just as the eyes of cavernicolous animals are 
eliminated in the dark. 

Embryos were found in all species of Galilean sponges 
examined in October, proving that  sexual reproduction as well 
as vegetative growtlh is vigorous a t  that  time of year. 

As Cor!isponqilla Darroisi is the most highly specialized 
species of the spor~ge-fauna described iu t,llis paper, i t  will he 
as  well t,o discuss the biological significance of its peculiarities. 
Apart  from the lla,rdness of its skeleton, i l  feature shared wit11 
other sponges of the Lake of Tiberias, the genus is remarkable 
for the production of a skelet.al cortex a n d  for the  possession 
of a well-defined and allnost symmetrical central cavi t,y. (It, 
would be misleading t o  call the latter a gastral cavity, for 
there is no evidence that  i t  is homologous wit>ll the gastral 
cavity of more primitive sponges.) A cavit,y sirnilar in most 
respects, but less well defined and less nearly symmetrical, is 
found in many specimens of Spongilla carleri,' but  occurs only in 
sponges that  live in st,ill water. It is almost obliterated in speci- 
mens at'tached to bushes the supra-aquatic parts of which are 
agitated by the wind, its place being taken in this case by super- 
ficial branching channels, snd  also in races from south-western 
India and eastern Europe as to the biology of which we are igno- 
rant,. The only freshwater sponge in which a, cavity ie found 
comparable to  that of G .  harroisi in regularity is Pa.ch~ydictyum, 
glohosum, from C e l e b e ~ , ~  ill which tile relative size and the actual 
regularity of t8he cavity are greater than in the Galilean species. 
P. qloboaum was found att,ached t o  the sllells of living Gastrn- 
pods in a. lake in Celebes. The production of a, cavity of tho 
kind, which is correlated with the presence of a large circular 
osculum, is apparently a. provision to assist in t,he elimination 
oE mud or sand drawn int.o the sys te~u through the pores, the 
exhaletit c.hannels being strong enough to  keep the oscululn 
clean. I have noticed that  if ~Vpongilla prolifer~ns is kept alive 
in  an  aqoarinm, the  number of oscula (and consequently the 

1 .Tourn. As. Soc. Bengal, 1906. p1. i ,  fig. I .  
2 Woltner. W i e ~ m .  Arch. f. Xrtturgesch., lxvii ( I ) ,  pl. vi .  fig. 3 ( l ! l O l ) .  
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total oscular area) is invariably increased owing to  the appear- 
ance of oscula on areas from which they were previously absent. 
This is apparently clue to  the fact that  the sponge experi- 
ences difficulty, in unnatural surroundings, in getting rid of 
waste or extraneous matter. Barrois's heavily parasitized 
specimens of C. barroisi possessed more oscula than mine, which 
were less heavily parasitized and in a rnore healthy state in 
other respects. C. barroisi, although i t  avoids the more muddy 
parts of the Lake of Tiberias, is subjected habitually or 
periodically t.o danger from the numerous pieces of grit that  
enter its substance. As Topsent points out,  and as is also clear 
in my specimens, dkbris of the kind is always abundant in the 
sponge, which protects itself by secreting a chitinous coating 
round the extraneous particles. We know very little about the 
biology of Pachydictyum, but the fact that  i t  is sometimes 
associated with moiluscs of the genus Melania would suggest 
that  it is liable to be carried into very muddy spots. The fact 
that LVudospongilla aster, which inhabits the same environment 
as C. barroisi, is a peculiarly compact sponge without any trace 
of a central cavity is noteworthy : but i t  is not unusual for two 
species that live together to  adopt diametrically opposite means 
t,o attain the same end, and if the particularly well-developed 
exhalent system implied in the production of a central cavity 
opening by a large osculum, is advantageous in getting rid of 
silt that  has entered the sponge, a compact structure may be 
equally efficient in preventing the silt from entering a t  all. 

The other main peculiarity of Cortispongilla, viz. the skele- 
tal cortex, renders the sponge harder and less friable than i t  
would otherwise be, but T have no suggestion to  offer as to  the 
precise reason why its clevelopment should be particularly 
ac:vantageous to this genus. An interesting point is its analogy 
to the skeletal cortex of the freshwater species of the genus 
J'eluapa in Lake Baikal Possibly the cortex performs a similar 
function in the two genera. I n  Tlelu~pc~. aH has already been 
noted, i t  is produced by a splaying out of the extremities of 
the vertical skeleton-fibres, whereas in C(rrispongil1a i t  is due 
to  an agglorneration of fibres a short distance within tlle sponge. 
In  the species of Velu.spa chosen for illustration (pl. i v ,  fig. 5 )  
the difference is, however, more clearly seen than i t  is in some 
other species of the genus, because the cortex is much Iew 
well developed and tbe vertical fibres are very distinct one 
from another even a t  their distal extremities. 

The interest of the sponge-fauna, of the Lake of Tiberias is 
biological rather than geographical, except in so far as i t  affords 
evidence of long-continued isolation, for the genera and species 
sllqgest no valid proof of any close relationship to the sponge- 
fauna of any other district or region. Moreover, we know little 
as yet of the lower invertebrates o f  fresh water of other parts 
of Western Asia or of North Africa. The sponges of the lake 
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differ considerably from those of European, tropical African or 
tropical Asiatic fresh waters. The one endemic genus (Corti- 
spongilla) appears to  be related to  Pachydictyurn, which is en- 
demic in a lake in Celebes ; but the relationship may not be very 
close. The genus Nudospongilla, if i t  is to be accepted as a 
natural group, is probably of wide distributiorl in t'he hotter 
parts of the Old World, but none of the species found in the 
Lake of Tiberias exhibit a clear connection with any species 
from elsewhere. It is possible, moreover, that  N. mappa has 
some actual affinity with Grimm's genus Metschnikowia , which 
is only known from the Caspian Sea. The fact that  the race of 
Ephydatia fluviatilis found in the lake is distinct from the 
typical European form of the species is in itself evidence of 
isolation, for E. fluviatilis has a very wide geographical range 
but has produced co~~lparatively few local races. In  this case 
such relationship as exists is with Syria only, for the race is not* 
known to occur any further afield. 

I n  dealing with the sponges of the Lake of Tiberias I have 
found i t  necessary to examine a large amount of material from 
different parts of the world. As the collectio~l of freshwater 
sponges in the Indian Museuin is probably the largest and 
most nearly complete in existence, all l i ~ ~ o w n  genera being 
represented, I take this opportunity to discuss certain genera 
of obscure status. The genera are Corvospongilla, Annandale ; 
Uruguaya , Carter ; Potamolepis, Marshall ; and Pachydictyum, 
Weltner. A consideration of their essential features will reader 
it possible to indicate more precisely the relationship of 
Cortispoqilln and Nudospongilla, and of the Potamolepidinae 
generally, to the Spongillinae. 

Another genus that  calls for remark in this connec- 
tion is Veluspa, Miclucho-Maclay, from which I find i t  
difficult to separate Dybowski's Lubomirskia. This genus I 
have banished provisionally from the Spongillidae, but i t  is not 
impossible that i t  will ultimately resume its position in the 
family circle. In a short paper now in the press I have 
pointed out, in agreement with Korotneff h n d  Svartzevski,:' 
that some of the species assigned to Lubomirskia by Dybowski 
act'ually conform to that author's diagnosis of T~elusp,  and 
have further advanced the view that the sponges of Lake Baikal 
probably present tb complete transition between the two 

I Ann. Mum. Zool. A c .  Sci. St. PQtorsbo~irg, 1913 ( ined. ) .  
Q Hiol. Cent,ralI)l., sxi ,  p. 306 (191?1). 
3 Z~piski  I<ielr. Ol).shch.. xvii ( 2 )  (1901). 
4 l l e r r ~ .  Ac. Sci. St. Pt-t,ersbnrq ( 7 )  xsvii ,  No. 6 .  p. 11 (1880). 
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a~ipposetl genera a defined by Dybowski; Miclucho-BIaclay's ' 
original description of Vcluspa being of too general a nature 
to carry much weigllt. The courtesy of the authorities of the 
Zoological JIuseum of the Imperial Academy of Sciences of 
St. Petersburg has recently enabled me to examine a large 
collection from Lake Raikal in which four of the species 
assigrred provisionally to Vcluspa are well represented. These 
are V.  baicalenais (Pallas), V .  bacillifera (Dy bowski), 17. abietina, 
Svartzevaki, and 1'.  intermedia (1)ybowski). They may be taken 
w a characteristic set of species so far as the sponge-fauna 
of Lake Haikal is col~cernecl, but as I have not seen any of the 
ri~srirle forms assigned by Dybowski and other authors t o  
I'elz~syn. I do not feel competent to express a very dogmatic 
opinion as to  whether the two series are congeneric. All that 
I can say ir that the four species (and I have little doubt also 
d l  other Kaikal sponges except species of Spongilla and 
Eph?ytEatia) agree sufficiently well with Dybowski's definition 
o f  J7eI~ispa to be attributed to  that  genus, a t  any rate until 
further investigations have been made into the structure of the 
allied sponges of Arctic seas. As I have pointed out in deal- 
ing with the biology of Cortispongilla (antea, p. 76), the most 
obvious generic character oE Veluspa (Lubomirskia) is the fact 
that  the vertical fibres are splayed or flattened out to  form a 
skeletal cortex on the surface of the sponge. The characters I 
consider of more than generic importance are (i) the apparent 
absence i n  the Baikal species of both a subdermal cavity and 
efferent subdern~al grooves, ( i i )  the regular unbroken couree of 
the vertical fibres, and ( i i i )  the great toughness and elasticity 
of the chitinous sheath in which the spicule-fibres are encaaed. 

Turning from the peculiar Baikal sponges to species that  
n~us t  be wsigned definitely to the Spongillidae, I propose first 
t o  consider two genera (Corvo~pongilZu and Tlruguaya) that un- 
clonbtedly belong to the Spongillinae. 

Fam. SPONGILLIDAE. 

Subfam. ISPONQILLZLVAE. 

Genus CORVOSPONGILLA,  Annandale. 

(Plate iv, fig. I.) 

Faun. Brit. Ind. Freshwater Spongee, etc., pp. 122, 243 (1911) ; 
Rec. Ind. Mus., vii, p. 387 (1912). 

This genus has recently been describer1 and discussed in 
detail. M y  only reason for introducing it here is to  point out its 
very close resemblance in certain characters to Polamolepis, the 
type-genus of the Potamolepidinae. The skeleton-spicules, as 

I Ibsd.  (7) XV, S o .  3. p.  2 (1872). 



\'ol. IS, No. 1.1 Sponges of the Lake of Tibelains. i ! )  
[ N . S . ]  

In Potamolepis, are of ten stout, smooth amphistrongyles mixed 
with a much smaller number of relatively slender amphiosi, 
but the skeleton is remarkable for t11e fact that  the spicule 
fibres are usually, despite its conlpactness, of a somewhat ill- 
defined nature, thus differing from those of Potamolepis. 
.Apart from the possession of highly specialized gemmules, 
wl~ich are often of two Isinds, any specimen of Corvospongilla 
can as a rule be readily distinguished from any specimen of 
Potamolepis by the fact that  minute birotulate spicules can be 
found lying free in the parenchyma of the former. I n  some, if 
not in all, species, however, the number of these spicules present 
is variable; sometimes i t  is so small tha t  they can only be dis- 
covered with difficulty. 

(:enus URUGUAY A ,  Carter. 

(Plate v ,  fig. 4.) 

Carter, AIIII. Mag. Nat. Hist. ( 5 ) :  vii, p. 100 (1881) ; Hinde, 
ib id . ,  (6), i i ,  p. 1 (1SSX) ; Welt,ner, Wiegm. Arch. f .  Natur- 
gesch., ]x i  ( I ) ,  1). 1:30 (1S95). 

Spdnge of stony hardness, fol.n~ing crusts or bush-like 
growths with more or less cylindrical vertical branches. The 
external surface is covered by a thick, cl~itinons membrane in 
which (a t  any rate in dried specimens) numerous minute air- 
spaces occur, lleving the appearance of granules. The sub- 
dermal efferent grooves take the form of ramifying channels of 
small calibre, but  i t  is impossible to  say, after examining dried 
specimens only, whether there is a true afferent subdermal 
cavity. 

Skeleton iorming a dense net-work of vertical and trans- 
verse fibres firmly welded together. The individual fibres are 
very stout and contain a large amount of chitinous material, 
but the sheath i t  forms is never so regular as in Veluspa. 
The vertical fibres are not distinguished in any way from the 
horizontal fibres and do not project  upward^ on the surface of 
the sponge. 

Spicules.-In all known species the skeleton spicules are 
stout, amphistrongyles, but  free amphioxous macroscleres also 
occur in some. There are no free microscleres. The micros- 
clere of the gemmule consists of a short, conlparativelg stout 
shaft bearing an undivided rotule a t  either end. The rotules 
are equal and have the form of concave saucers, the concavity 
being in the s~brne direction in the two belonging to each 
spicule. 

(;remmubea.-The gemmules, which are snlall, adhere to  tlie 
h a ~ e  of the  sponge, and are poorly provided with or altogetl~er 
lacking in pneu~natic coating. Apparently they have 110 

f o r a m i t i ~ .  
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Type-species.-Spongilln corallioides, Bowerbank. 
Distribution.-Tropical and subtropical South America on 

the Atlantic side of the Andes. 
The following species belong to the genus :-Uruguaya 

corallioides (Bowerbank), U .  repens, Hinde , L7. macandrewi, 
Hinde, U .  p y g m e n ,  Hinde, and LT. amazonica, Weltner. U .  
amazonica is represented in the collection of the Indian Museum 
by several fragments of the type-material. 

I n  describing the genus Potamolepis Marshall confessed 
that  the only consideration which prevented him from uniting it 
with Uruguaya was a geographical one, and, so far as the origi- 
nal descriptions of the two genera go, there is no reason for 
considering them to be distinct, except that  one group is found 
in Africa, the other in South America. This reason, as all 
students of the Spongillidae would probably now agree, is a 
very poor one. 

Hinde, however, since Carter and Marshall published their 
diagnoses of t.he two genera, has shown that  gemmnles are 
normally present in Uruguaya. and a characteristic feature of 
the genus that  has apparently escaped the notice of former 
writers is fortunately well illustrated, so far as its external 
appearance is concerned, in his figures. I refer t o  the thickened, 
chitinized and pneumatic external membrane (plate v ,  fig. 4). 
In  many if not all Spongillidae there is a certain amount of 
chitinous substance present in the external membrane. I t  
forms a well-defined ring round the osculurn in the Indian 
race (reticulatu) of Spongilla Iacustris and in S .  crussissima; 
aa Evans ' has shown, i t  spreads out in continuation of the bind- 
ing substance of the vertical skeleton-fibres on the surface of 
A'. moorei; but I know of no freshwater sponge except the 
species of Uruquaya in which it bas the minutely and apparently 
~ ranu la r  (really pneumatic) structure characteristic of that 
genus. 

Subfam. POTAMOLEPIDINAE. 

Gonus P O T A M O L E P I S ,  Marahall. 

(Plate iv, fig. 2.) 

Marshall, Ann. Mag. Nat. Hist. ( 5 ) ,  xii, p. 406 (1883). 

This genus, apart from the apparent absence of gernmules, 
differs from Uruguaya in t.he normal st.ructure of its dermal 
membrane, and in the fact that the vertical skeleton fibres 
are better developed than the tr~nsverse ones and project up- 
wards on the surface of the  sponge to  support tlie dermal mem- 
brane. The sponge, moreover, h a s  not quite the same stonv 
consistency, although it is always very hard. In  s t  least 

1 Q~iar t .  .lonrn. Alicr. Sci., xli (new series), p. 4iU ( IH !W) .  
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one species (P. chartaria) the amphioxous macrosnleres are 
highly differentiated and form a definite layer on the surface, 
but in all known forms the skeleton-spicules are stout amphy- 
strongyles closely resembling those of Uruguaya and of so& 
species of Corvospongilla. 

Type-species.-Potamolepis leubnitzz~, Marshall. 
Distribution.-Tropical Africa. 
The species that  certainly helocg to  Potamolepis are P. 

chartaria, Marshall, P. leubni tz i~ ,  Marsllall, and P .  pechueli, 
Marshall. P. weltneri, Moore,' is a doubtful species, possibly 
composite and possibly in part a t  least to  be assigned to  Corvo- 
spongilla. The onlv specimen in the Indian Museuin appears t o  
represent P .  pecl~ueli.~ 

Genus PACHYDICTY UM, Weltner. 

(Plate iv, fig. 3.) 

Wiegm. Arch. f .  Nat'urgesch., lxvii ( l ) ,  p. 188, pl. vi, figs. 1-4 
and 6-26 (1901). 

Dr. Weltner in describing Pacltydictyum globosum, the 
unique species of this genus, gives no generic diagnosis apart 
from that  of the species. His excellent figures are, however, 
sufficiently clear to  show the generic characters, and he has 
been kind enough t o  send me a schizotype. Moreover, he com- 
pares his species in detail with Topsent's Poturnolepis bamoisi, 
the sponge which ~t resembles niost close@. For this sponge I 
have proposed the new genus Cortispongilla. 

Prom Cortispongitla, which is fully described above (p. 66), 
Pachydictyum differs in the total absence of a skeletal cortex. As 
Weltner has pointed out, the branching of the skeletal network 
is not precisely similar in the two sponges, but I doubt whether 
t,his is really a matter of much i~nport~ance. Both sponges are 
retnarkable in possessing an unusually well-defined central 
cavity, but whereas in Pnchydictyum the cavity is elliptical 
and communicates with the surface by n cylindrical passage at 
one side, in Cortispongilla i t  is tubular as a whole, giving out 
lateral branches in larger specimens but always opening on the 
surface directly at its upper end. From Potamolepis both 
sponges are distinguished by the development of this central 
cavity ~ n d  also by the amphioxous form of their skeleton- 
spicules and their more friable skeleton. 

Pachydictyum is only known from Lake Posso in Celebes, 
wherc the linique species (P. globosum) was found by Herren 
Paul and Fritz Sarasin attached to shells in shallow water. 

1 Moore, " The Tangenyiko t'roblem," p. 323 ( 1903). 
1 It is from the Upper Luarala River, the typelocelity being Iean- 

gila. A plnc-e on thc ('ongo n h o ~ ~ t  150 ~niles 11p s tre~m from tho Re&. 
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The foregoing discussion of the genera other than Corti- 
spongilla and N~tdospongilla that  belong to  the new subfamily 
Potamolepidinae, and of the Spongilline genera liable to  be con- 
fueed therewith, has cleared the way for a consideration of the 
precise taxonomic position of the sponges of the Lake of Tiberias. 

The new genus (Nudospongilla) is proposed, and placed in 
the Potamolepidinae largely as a matter of convenience, in 
order to facilitate the classification of those freshwaber sponges 
in which there is some evidence either that  gemmulee are never 
produced or, being produced, are devoid of microscleres and 
other characteristic f ea t~~res .  I n  other words, there is evi- 
dence that the species here associated do not possess micros- 
cleres in any circumstance and are on the way to lose, if they 
have not already lost, the bodies whose elaboration is peculiarly 
characteristic of the Spongillidae as a family, viz. the gemmules. 
The evidence on this point is discussed on p. 74. 

There are instances even among perfectly typical species 
of Spongillidae in which, owing apparently to degeneration, 
microscleres are either altogether absent or very poorly repre- 
sented, e.g. certain forms of Spongilla lucustris, in some res- 
pects the most primitive species of the family; but in these 
instances the general structure of the sponge closely resembles 
that  of its more robust relations. I n  most, if not all species 
of Ephydatia, moreover, the only microscleres normally pro- 
duced are those associated with the gemmule, and in the Lake 
of Tiberias itself specimens of this genus were found that were 
absolutely free of nlicroscleres and could only be assigned to 
it because their skeletal structure was identical with that  of 
sponges that did contain gemmules bearing the characteristic 
microscleres. The general structure of the type-species of N d o -  
spongilla cloaely resembles that of certain sponges belonging to 
the subgenus Stratospongilla of the genus Spongilla and, further, 
so closely resemble8 in particular that of a species (8. clementis 
from the Philippines) in which the gemmule-spicules exhi bit 
signs of degeneracy, that i t  is hard to escape the conviction that  
some if not all the species of Nudoapongilla are merely degener- 
ate forms of Slratospongilla. The species from Central Africa 
and Celebes, Bo which I have alluded on p. 63, should be asso- 
ciated provisionally with my own from ('hina and Palestine. 

These facts, taken together, afford a strong argument 
againet the recognition of the genus Nudoepongilla, and also 
against its inclusion in the same subfamily as Potamolepie. 
Nevertheless, so long as it is understood that  the genus as hcre 
conetituted in a provisional one from which certain species may 
ultimately have ho be discarded, even i f  t h e  genue itself should 
stand the t e ~ t  of research and criticistn, 1 think its recogni- 
tion convenietlt as an aid to  future investigations. Even i f  
Sponqilla lacuatris or any other typical species of any recog- 
nized gemmule-bearing genuR c701lltl he proved by actual 
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experiment to  lose its power of producing gemmules in ~ e c u l i a r  
circumstances, the fact would not provide a valid argument 
against the retention of a separate genus of which the chief 
generic cllaracter was the invariable absence or degeneracy 
oE the gemmules. In  any case, i t  seems to  me mors satisfac- 
tory to call species of a certain facies in which no microscleres 
have been found, by some such name as Nudospongilla, rather 
than to refer t o  them vaguely as " Spongilla (? )  sp." ; for it 
has been recognized that  the specific characters of many such 
species are well marked, and specific names have been conferred 
on them, although their genus has been queried. 

Corlispongilla stands on a somewhat different footing, for 
i t  possesses positive structural characters that  separate i t  from 
all other freshwater sponges. It is perhaps actually related t o  
Puchydictyum, its resemblance to  Veluspa (Lubomirskia) being 
apparently superficial and due to  convergence rather than 
gelletic relationship. 

The recognition of the vubfamily Potamolepidinae as here 
defined depends to some extent on the fact that  no gemmules 
have been found in ally species that  call be definitely assigned 
to the genus Potarnolepis. This genus is known from but a 
few specimens, although it is apparently far  from uncommon 
in certain parts of the Congo basin. None of these few speci- 
mens possess, so far as we know from the original descriptions 
of them, either gemmules or any kind of true microsclere. 
The circumstances in which they, or a t  any rate most of them, 
were found are circumstances in which gemmules might have 
been expected to have been produced : but it must not  be for- 
gotten that  ~ n a n y  encrusting Spongillidae (notably some species 
of Corvospongdlla) produce gemmules tliat adhere firmly to  
the base of the sponge and are apt  to  be left behind when a 
specimen is removed for preservation. There is, therefore, a 
considerable chance of tlheir being overlooked when i t  is exam- 
incd in n museum. We linow tha t  some Mudospongillae do  
product. gemmules, but that these gonlmules, which are not 
always plcsent, are less highly organized tllan those of the 
Spollgillinae and entirely lack ~nicrosclcres. Possibly those of 
Potamolepis are of a si~iiilar nature, if they are ever produced : 
those of Veluspa are not very dissimilar. If so, no difficulty 
arises. Should, however, gemmules be found in an undoubted 
Potamolepis with specialized gemmule-spiculcs that  can be 
called microscleres, the genus would have to  be transferred to  
the Spongillinne, and the subfamily to which tlie other genera 
without microsc*leres would then belong would be known as the 
Prtchydictyinne. I am inclined to think that  this courso may 
ultimate1.y prove necessary. Perhaps, however, the genera 
Pachydictyum and Cortispongilln will be found, when the minute 
anntorny of the Moxaxotlids is better known, t o  be widely 
different ill orgnnietttioll iron1 all otllrr froxllwater genera 
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recognized as conlponent parts of a family distinct from the 
Spongillidae. For the present i t  seems convenient to  make the 
presencs or absence of microscleres a test for the separation of 
the freshwater sponges other than those confined to  Lake Baikal 
into two subfamilies, t11e Spongillinae with microscleres and 
the Potamolepidinae without them. Most of the sponges of the 
Lake of Tiberias belong to  the latter subfamily. 

SUMMARY. 

1. I t  is convenient to divide the Spongillidae into two 
subfamilies, the Spongillinae, in which microscleres are pre- 
sent, and the Potamolepidinae, in which they are apparently 
not produced. 

2. Of the five species found in the Lake of Tiberias only 
one, a race of the widely distributed Ephydatia fluviatilis. 
belongs to the Spongillinae. This race (syriam, Topsent) has 
already heen recorded from another lake on the Jordan system 
and from the R. Barada near Damascus. 

3. The four species of Potamolepidinae fall into two genera, 
both of which are described as new, viz. Cortispongtlla and 
Nudospongilla. 

4. The former genus is monotypic and the one species 
(C. barroisi, Topsent) is only known from the lake. It is per- 
haps related to Pachydictyum globosum,, Weltner, from Celebes. 

5. Nudospongilla is represented by three species from the 
lake, all of which are new; but i t  is also known to occur in 
China and probably in Central Africa and Celebes. Possibly 
Nzsdospongilla is related to Metschnikowia, Grimm, a genus 
peculiar to  the Caapian Sea. 

6. There is no reason to think that  the sponge-fauna of 
the Lake of Tiberias is closely related to  that  of any other 
lake, but its affinities lie rather with that of eastern tropical 
Asia, and possibly with that of the Caspian Sea, than with any 
in Europe and Africa. 

7. There is evidence that the sponges of the lake, with 
the exception of the Ephydatia, have lost or are losins the 
power of reproducing their ,species by means of gemmules, = a 
feature characteristic of the Potamolepidinae as a subfamily. 

8. In  other respects Cortispongilla ie a, highly specialized 
genus, remarkable for the production of a skeletal cortex due 
to the thickening or concentration of the transverse spicule- 
fibres a short distance beneath the dermal membrane, and for 
the development of a well-defined and almost symmetrical 
central cavity that  opens directly through the o~culum. 

9. The resemblances that exist between this genue and 
certain sponges of the genus Veluypa (Lubonairekia) from Lake 
Baikal are probably due to convergence and not to  genetic 
relationship. 
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EXPT,ANATION OF PLATES. 

Photographs of Sponges from the Lake of Tiberias. 
(nat.  size.) 

Pig. 1 .-Large specimen of Cortispongilla barroisi (Topsent) 
attached to a small stone. The dark depressed mark close 
to the single large osculum shown in the photograph prob- 
ably represents a young sponge of Nudospngilla aster. 
Fig. la.-Vertical section through the osculum of a rather 
smaller sponge possessing only one oscular system : to 
show the branched central cavity. 

Fig. 2.-Part of the ty pe-specimen of N~idospongilta reversa, 
showing the deep oscular grooves. 

Icig. 3.-Type-specimen of Nudospongilla aster (on a flint 
nodule). 

Fig. 4.-Type-specimen of Npcdosponqilla mnppn. 

Skeletons and Spicules of Sponges from the Lake 
of Tiberias. 

Fig. 1 .-Ephydrrlia f/uviatili~ syrinca, Topsent. A. Skeleton- 
spicules, x 40. R .  Gemmule-spicules, x 120. 

Fig. 2.-Skeleton-spicules of ATudospngilln reversa (A.  r 120 : 
B. r 40). Fig. Pa.-Vertical section of part of external 
region of skeleton, Y 20. 
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Fig. 3.-Skeleton-spicules of Nudospongilla rnappa (A. x 120 : 
B. x 40). Fig. 3a.-Vertical section of part of skeleton 
from the externd surface to  the base of the sponge, x 20. 

Fig. 4.-Skeleton-spicules of Nudospongilla aster (A. x 120: B. 
x 40). Fig 4a.-Vertical section of part of external region 
of skeleton, x 20. 

Fig. 5.-Skeleton-spicules of Cortispongilla barroisi (Topsent), 
x 40. 

N.B.-In all the figures of vertical sections of the skelet,on 
the upper profile represents the external surface. 

PLATE IV. 

Vettical Sections of the External Region of the Skeleton 
in Five Genera of Freshwater Sponges: all x 16. 

Fig. I .-Corvospongilla burmanica bornbayensis, Annand. (from 
Idar State, Bombay Presidency). 

Fig. 2.-Potamolepis pechueli, Marsh. (from the Liapulu R., 
Central Africa). 

Fig. 3.- Pachydictyum globosum, Weltner (schizotype) . 
Fig. 4.-Cortispngilla bnrroisi, (Topsent) (topot-ype). 
Fig. 5. -Veluspa abietina, Schki. (from Lake Baikel). 

Dermal Pores, etc., in the Spongillidae. 

Fig. 1.-Spongilln proliferens, Annand. : a dermal pore-cell, x 
280 (fixed it) absolute alcohol and stained with haematoxy- 
lin). 

Fig. 2.-Nudoapongilla mappa: photograph of a part of the 
external surface of the type-specimen (dried), x 7 ; to  show 
the circular pore-areae. Fig. 2a.-A single pore-area with 
the supporting skeleton as seen from the external surface 
(fixed with picroformol-acetic solution and stained with 
borax carmine), x 50. Fig. 2b.-Part of the same preparn- 
tion, r 200. 

Fig. 3.-Nudospongilln reversa . photograph of a part of the 
externel surface of the type-specimen (dried), x 7 ; to show 
the scattered pore-arem. 

Fig. 4.-Uruquu,1~a amazonica, l'eltner : vertical s ecQio~~  through 
an osculum, r 40; to R I I O W  the thicbened pnenmatic exter- 
nal membrane and the ~kc.leton-spicules lying parallel to 
it. 

~ o T E . - - I ~  figure 2h. the nuclei of the pore-cells are not clearly 
differentiated from chance raccr~mulatione of grtsnulee se 
was the cage in  the original drawing. 
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9. T h e  Marriage Ceremony and Marriage Customs 
of the Gehara Kanjars. 

The '' bride price " among these people is " nine twentys," ' 
or one l\undred and eighty rupees for a virgin, and in the 
case of a widow " six twentys ," or one hundred and twenty 
rupees. The father of the bridegroom is liable for this pay- 
ment to the bride's family, or if the bridegroom is adult he has 
to  pay the " bride price " himself. The " divorce price," 
which the bridegroom is also liable for, is similarly " nine 
twentys " in the case of a bride who was a virgin or "six 
twentys " in the case of a widow. In addition to this the council 
or punch apparently keep an account of all the expenses 
incurred from the day of betrothal and the sum total of these 
have also to be paid for by the new husband to the divorcbe. 

The pour parlers connected with the betrothal are intricate. 
When it is more or less decided who is an eligible bride, and the 
bride's party are agreeable to receive the advances of the 
bridegroom's party, the latter open negotiations by sending 
a messenger to  the bride's party or sept or family with Re. 1-4. 
(twenty annas), and a formal request for an interview or meet- 
ing. The message is received and considered by the bride's 
party with much ceremony and the merits and demerits of 
t>he bridegroom and his ' side ' or party or sept are freely dis- 
cussed. If the request or " offer " is accepted, as it usually is, 
the preceding negotiations being part of the forn~alit~y, a meet,- 
ing is arranged and both parties meet together with prac- 
tically the whole encampment in attendance, the communal 
Panclieyat are feasted by the bridegroom's party, up to Rs. 5 
or h. 10 being distributed in ddru (country spirit) and bdtcisas 
and sweetmeats. The Panchayat offer the first glass or cup of 
wine to tlhe bride's guardian, and in this glass or cup is plaoed 
a rupee. Having quaffed the wine and possessed himself of 
the rupee the bride's guardian stands up and announces, " I 
have given away the girl." The whole party, or it may be 
only the immediate relations of the bride and bridegroom, 
now form a procession and walk round in a circle seven times. 
This is on the first of the seven days during which the marriage 
ceremony continues, and on this first day, what is deecribed as a 
Mundha (or " head-dress ") is prepared. The Mundha which 
I saw was a plain bamboo stuck in the ground, of about 6 or 6 
feet long. on the top of which waa tied a bunch of grass or 

- - .---- 

I See J.A.S.B., vol. V l l ,  No. 6. 
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reeds and khas kitas ' ; in the middle of this grass a lota full of 
water was placed. I n  the case of a widow marrying I was told 
that  instead of a plain bamboo a gaidala or bamboo with a 
rough iron spear head was used. This gaidala is the implement 
used by Kanjars and allied tribes of the " hunting state " for 
digging for khas khas routs and killing wild animals. To 
return to  the first day's ceremonies ; after this Mundha has 
been set up,  oil is distributed to  everybody taking part or inter- 
ested in the ceremony. In  the next five days the marriage 
ceremony proceeds to  the extent that  everybody meets in the 
evenings, and a certain amount of feasting and driAking goes 
on which is supposed to include or conclude with the bride and 
bridegroom walking once round the Mundha. On the seventh 
day all the really important events take place and the details 
are remarkably interesting. No doubt in various camps, as 
Hindu influence increases and as time goes on, the ceremonial is 
varied according to  the inclinations and tastes of individual 
Chowdhris (Headmen) and their Punch or counsel, but for all 
that there is strong evidence of the survival of many primitive 
customs. 

On the seventh day the bridegroom and his attendants 
proceed to  the hut or encampment of the bride carrying with 
them two chattis or qharrds o f  earthenware-filled with water-- 
and after an immense amount of discussion and issuing of 
instructions by every one who has ever been a t  a wedding 
before, and wrangling and shouting as a sort of preliminary to 
emphasize the importance of what is about to  take place, the 
first part of thc ceremony begins with what is called Cowri 
Kh(1nc-i-playing with cowri shells. First one ghara of water 
is placecl in  front of the bridegroom and the other before the 
bride-they are said to  be " given to them." The water from 
the bride's ghara is then mixed with the water in the bride- 
groom's ghara and vice versa. The eldest " son-in-law " of 
the 96th or sept of the bridegroom then places seven cowri 
shells in each gharri. It should be noted that  these people are 

I The following note is from " Hobson-Jobson," Yule and I<urnell, 
p. 319 : " Pers. H. Khaekhm Proper Hindi names are ueir and Z5l~. The 
' roots of a grass which  abound^ in the drier parts of India, viz. 
" Andrdpogon mlrricatua (Retz).  11sed in India during the hot dry winds to 
" rnalte screens which are kept constantly wet in the window openings, 
" and the fragrant evapor~t ion  from which greatly cools the house . . . 
" These roots are well known in France by the name Vetyiler, which is 
" the Tamil name Vetliveru (ver =root)." 

Digging for khaskhas roots and making tatliea therefrom is to this 
day one of the principal of the peaceful " tlvocatiorls of those people 
in Delhi-and I fervently hope tha t  whoever has the ordeciny of the 
hundreds of tatties which will now be required for the office8 and r m -  
dences of officials in the new capital will piace his orders direct with the 
~nmafac turer ,  the aehara  Sanjar, and not through some humbugging 
middleman. 
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divided u p  illto exogamous septs so that  the " son-in-law " of 
the bridegroom's sept necessarily belongs t o  another sept and 
is not a blood relation-see Exogamous Septs of the Gehara 
Kanjars, J. & P. A.S.R, vol. VII, No. 10. The bride and bride- 
groom are now seated with their respective gharas in front of 
them and a t  a signal they si~nultaneoualy make a grab for the 
cowries in the water. If the bride ' grabs ' more cowries out of 
her gharn than the bridegroom does out of his she is declared to 
have litgid-or won, and the winner is greeted with applause 
and much laughter. The suggestion of course is  obvious and 
the idea simple-that if the bride for instance ' wins ' she will 
have the upper hand all through life, and vice versa ; but as the  
grabbings are repeated seven times the cliances are very even so 
that  in the end the honours are divided and the " indications " 
usually are that  the marriage will be a happy one. The couple 
are now taken apart by their respective relations and are 
bathed in t.he water from their yharas-and are then dressed 
in clean clothes. And now comes the second item of the cere- 
 norl lies ; a crown of grass or khas made to  roughly represent 
the crests of a peacock and peahen are put on the heads of the 
bridegroom and bride respectively and they are acclaimed 
loudly as the Mor (peacock) and rVorni (peahen). As these 
cllaract,ers and thus arrayed, the bride is hoisted on to  the 
shoulders of the " eldest son-in-law " of her family and the 
bridegroom is similarly mounted on to the shoulders of the 
eldest son-in-law iu his family. The crowd forms a ring round 
and a mock combat takes place. The bride and bridegroom 
are each armed with an imitation Khnnda or large knife made 
of s i r k h ~  ' (Saccharum sara Rosb.) in one hand and a chunni 
or chaj, a sort of sieve made also of sirlchi, in the other. This 
chcij represents a shieid. A few grains of rice are thrown into 
each chn'j and in the air. The Kha,nda is, I am told, a weapon 
the t r~bes '  forefathers used for decapitating cattle. After a few 
rounds the combat concludes and the bride and bridegroom 
are led to the Mundita or bamboo pole nt the foot of which a 
fire is kindled with ghi and dhup or loblin (incense). Tlle 
clotlles of the contracting parties are tied together in a knot 
and the now united couple solemnly walk round the fire seven 
times. After the combat all horse-play cease3 and the subse- 
quent ceremonies are treated w  it!^ proper solemnity. Having 
walked round the Mundha and fire for the seventh time the 
bridegroom leads his bride t o  his house or ' camp ' where the 
knots are " united.' ' This practically concludes the ceremony. 
13xcept that  after the knots are tied the couple proceed to 
the bride's camp or house and " take salaams." The bride 

I Sirkhi-wallah -" the ~*eedn~ttt folk "--is 8 corr~mon descriptive title 
applied to an aggregate of tribes of a gypsy-like character all over the 
United Provinces. 
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groom here is formally presented with one rupee, whereupon 
he orders wine to be brought-and all the Panch assemble and 
accounts are made of the actual expenses incurred by the 
bridegroom. I n  these accounts are included the cost of a hog 
which the bridegroom has had to  provide during the cere- 
monies. As an alternative to a hog he may give Rs. 10. This 
hog or the Rs. 10 is distributed as follows :- 

4 of the hog or Rs. 5 goes to the bride's party, 
of the hog or Rs. 2-8 goes to Panchayat. and 

a of the hoe or Rs. 2-8 goes to the bridegroom's party. 
These are recogn~zed fees and are called Khhari Tekha. When 
the accounts have finally been " found," the total is recorded 
as being the price the hasband shall recover from the co- 
respondent in the event of a divorce. 

There is one little detail of the ceremony which is int<er- 
esting to record. On to the bamboo pole or Mundha very often 
R wooden representation of a parrot is tied. Now a, parrot is 
one of the general totems of the tribe and is with the dog 
about the only live creature which they may not and do not 
kill or eat. 



10. A Comparative Vocabulary of the Language of 
European Gypsies or Romnichal, and 

Colloquial Hindustani. 

According t o  the Shah Nameh of Pjrdausi i t  was during 
tlle fourth or fifth century A.D. tha t  Behram Gour (A.D. 420) 
received into Persia fro111 India some ten or twelve thousand 
nlusicians of both sexes who were known as LO%. It had 
been reported to him that  the indigent classes of his kingdom 
drank wine without music and t o  " remedy the privation com- 
plained of " Behram Gour sent to Sliankal, King of Kanauj,  
for " tell tl~ousanci male and female who play upon the lute." 
Therr appears bo 1iave been an att,elnpt to settle t!lese Lfiris 
in Persia, each i~~div idua l  being given n cow and an ass and 
assigned an appropriate residence, just as to-day we are 
attenlpting to set,t,le the Dams near. Gorakhpur or the Haburas 
near Bligarll. 

Rut these Luris, even fourteen hundred years ago, showed 
no liking for a settled life ; they " conslimed all their wheat as 
" well as their cows and toward the end of the year were left 
- '  shamelessly destitute. The king rebuked them for their 
6 '  lavish conduct and then dismissed tllenl with an  order that  
.' taking their asses they should load them with their chattels 
" and support tllelnsclves by means of their songs and the 
" atruml~iing of their silken bows." The Liiris agreeably to 
this mandate " now wander ahout tlle world seeking employ- 
" nlent, associating with dogs and wolves, and thieving on the 
" road by day and 11y nigllt,." Tlius wrote Firdausi nine 
llri~ldretl years ago ! 

The Gypsies in l'erein to this day are called Liiris. 
Anot,her Arat)i:111 historian, Hamza of I,spahan, we have i t  on 
t.lie nuthori ty of De Goeje confirms this fifth-century LGri 
n~igration. Hnmza appears to have written some fifty years 
earlier tlian Firdansi, and this aut,hor relates that  Rehram 
Gour car~sed 10,000 musicians called Zolt to be sent from India 
to Persia. And Zotk is the name by which Gypsies are lsllown 
~n 1)arnascus a t  the present day.' Fllliott, ' &  History of India," 
y. 465, deacribetl these Zotts as .Tats and says many were found 
in Irak, Syria and ~Mesopotnlnia and were soon cllanged 111to 
the ?Jatnno or Critano, the (iypsies of Moderri Europe ! The 

I S"A " ( 'ontr lb~~t~on t o  t l ~  illstory ot the (:ypsier ' '  hy hI. , J .  De 
(loejr-- in hl~cHiLol~ie'n " (:yl~sies of Inrlia. " 
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Zotts or Jats  in Turkey who are also known as Tchinjane we 
may take to be the same as the Zingani, Zinsari or Zigeuner 
and are identical with the Persian Luris who in Palestine are 
called Zatts or Nawari or ~Vauri or Nur i .  Fro111 here the 
gypsiologist will trace t.he migratio~i to  Western Asia and South- 
East Europe, and we finally have definite proof of the location 
of Gypsies in Europe for the first time in Hungary in 1417.' 
From this date we hear authoritatively of the Ziqeuner or 
Zingaro or Gypsy race spreading all over Europe into Rou- 
mania, Wallachia, Routuelia, Bulgaria and Transylvania and 
all speaking a veritable Gypsy language. 

'. Thry are all so alike," says Borrow, speaking of various 
European Gypsy dialects, ' '  that  he who speaks one of them can 
make llimself very well ur~derstood by those who speak any of 
the rest." 

Although I do not accept the linguistic test as by any 
means an infallible test of pedigree, i t  is no mere assumption 
to ascri be the obviously Oriental, if not actually Indian, origin 
of European Romnichal to the Liiri migration mentioned by 
Firdausi. 

1 do not pretend that  the comparative list of words 1 have 
here collated is any more than a revision of similar vocabu- 
laries which are familiar to anyone interested in Gypsy lore, 
hut I have. I believe, identified a certain rlurnber of words which 
appear to have hern urinoticed by either Lieutenant Irvine in 
his paper " 011 the similitude between the Gypsy and Hindi 
languages " which appeared in the " Transactions of the Born- 
bay Literary Society of Bombay, 1819," or by Colonel John 
Staples Harriott in a paper which he read before this Society in 
1822 on the " Oriental Origin of the Gypsies." In  his paper 
Colonel Harriott gives a " Comparative vocabulary of the Gypey 
"Dialect with n variety of syllonyms deduced chiefly from 
" the Hindu, or Language of Hindustan." Tliis is tlie most 
comprellensive and knowledgeable comparative list of Romni- 
chal and Hindustani or Urdu wortls T have yet come across. 

I n  a collection oE words of tlie language of the familiar 
Indian Gypsies known as Kanjarn (sea J.A.S.B., vol. vii, No. 6) 
I have come across three or four words which I find to  be 
comnlon to Romnichal and the Argot of the Kanjars alone 
and to no other languages o r  dialect that  I know. 

Romniclt rcl. Kanjar. 

Mailln, Mylu, an aas. Mail, n horse. 
Jookal, Jukel. a dog. Jhukal, a dog. 
M n i  or Loobni or Luvni, Loobhar or Luhhnr, a womati. 

a wench. 

1 See "Contribution t o  the  History of t,he (:ypsiem " by ) I .  J. rje 
Cheje-irl >lac-Ritchie'u Gpysies of India.' ' 
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Nole.-There is a striking similarity of purpose in the 

Ronl~iichal use of the affix mengro (or engro when t l ~ e  word to  
which i t  is affixed ends in a consonant) and the colloquial use 
of the affix wala or wallah in Hindustani Jlengro and engro 
are used in fact  by Europeail Gypsies just as zoala would 
be used by Europeans in the patois wllich serves for Hindusbani 
in Calcutta. This word (enqro), says Borrow, " afixed to  a 
noun or verb turns i t  into something figurative, by which they 
designate, seldom very appropriately, some object for whicll 
they have no positive name " : remarks wllicll apply equally 
to tlie use of wala in colloquial Hilldustani. 

Borrow himself gives as example ' ' kawn engro," wliicll sig- 
nifies ear-fellow-a hare ; in Hindustani patois one would say 
wo kan, wala jiinwar : that  ear-fellow animal ! 

In Homnichal o represents the masculine and i or ni  the 
feminine, for example rom n man or bridegroom, romni a 
woman or bride ; or boro rei a great gentlemarl and bori rani a 
great lady. In H ind~s t~an i  we have jut, jntni ; dom, dornni ; 
hnrra raja,  or bara riiis ; barri rclni; and so on. 

Tllougll I dare say i t  is of no 1~hilological interest I would 
draw attention t o  what Iias struck me as an apparent simi- 
larity in the pronunciation of some Hindu~t~an i  words by Ben- 
galis and by Koinani Rves. 

'l'he Itomnicl~el In Bengali i t  is 
word is prono~~nced 

For instance.-Barn, big, great . . boro Borro. 
? , NcrnfqZ, bald. naltetl . . nongo ,\Tongo, longo. 
y 1  Sukhn, dry . . sh~tko Shu,kn. 
. , DiisrZ, second . . dirito Duito. 

, I ial  or Knl'ko, to-mor~*o\v knlko Kol. 
) ? Do, two . . dooi Dooi 

and so on. 
My Romikne.9 vo~al~uli lry I have taken nlnlost entirely from 

Srnart and Crofto~i, a few words froul IJorrow and also from 
Colonel Har r~o t ' s  paper.' Smart and Crofton have relied for 
the identification of many words in tlleir vocabulary on Paspati 
in his " Etudes sur les 'l'chinghiunes " and 01) Dr. Liehick in 
his " 1)ie Zipenner," ctc 

The st,rongest n r g ~ ~ m e n t  wllicl~ call be user1 in support of 
Homnichal being 111dian in origin is supplied bv the etymology 
of tlhe words of t l l i ~  V ~ O R ~ U ~ ~ I ~ V ,  in that  some of the words are 
clearly Sanskrit while others are of Yersitt~l origin. 

I See Ribliogrnphy give11 in Pnsi Roli of !inninr-<, .T.A.S B. ,  1 7 0 1 .  rii. 
No, 6 .  
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Eltglish. / @Y P ~ Y .  Hindustani. 

- .  

1 See . I . A  S . H . .  vol. \ , i i ,  No  7. pp. :lciH e l  eeq. 

Above . . ' 
Ache . . 
Aged . . 

Oprd . . 1 u p r .  
Dooker . . Dukh. 
Pooroben . . B.lirhi and pGri unay, 

I pGrEnE. 
Acquaintance . . i Jin 

. . , Chin, janna. 
Alive . . Jido, jivo . . ' Jitii, zinda (dialectic). 
Air . . Baval . . I BGo, bayar (bEdEl a 

I 
I cloud). 

-41 1 
. . i lsor 

. . Sara. 
Ancient, old . . Pureno . . PurZnG. 
Ant  . . 
Ask . . 

Kreea . . Compare kira, an insect. 
Pootch . .  Piichh. 

Asleep . . j Sooto . .  Sotn. 
Xss . . Meila . . Mail is  a, horse in Kanjar 

Argot. 
Awake . . Jongar . . JZgnE. 
Back . . Doorno . . Dhm, a tail. 
Bag (see sack) . . 
Bald . . LVonqo . . NnngG, naked. 
Bare . . Konqo ;Yanga, naked. 
Barefoot . . iVonljo Peero . . ~Vanga pair. 
Heak . Chirikle.(rto nok . . Chiria ki nak would be 

a bird's nose. 
Belly . .  Per . . Ppt. 
Beef . . ~Wooahkeno, ~ 1 1 ~ s .  . ll.la.s, meat. 
Before . . dgnl . . , Lill~ 
Beg . .  , Mong . . Many. 
Beneath ,below ' Tale . . Tnle .  
Big . . Bwcro, boro . . Bar;. 
Bird . . Cheriklo . Chip@ 
Bite . . l l a n d ~ r ,  don . . Diirit miirnii, t o  bite. 
Rlac k . Kriulo . . liiilri. A Bengali would 

pronounce knla as 
I ktr ulo. 

Blanket . . I C'oppur . . Kapi?. 
Horn . . ' R~eno ,  h ~ a n o  . . BiyiiT-given birth to .  
Hoth . . Dooi Donoit. 
Boy, lail Nn klo . . Larkt7 
Breast Tootchi, cuci . . : Chiichi .  
Brietle Raule.sko, hdl . . Hnl is H ind  For hair. 
Hroad Ha ~r ro . HnyZ s i ,  chowrG .sii would 

I he verv hrosd. 
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I 

English. GYPSY. I Hindustani. 

Brandy 

Bride 
Bridegroom 

Candle 
Cliill 
Chamber 
Clergyman 
Coal (fire) 
Cold 
Comb, n. 
Coillb, v. 
Coat 
Come 
Copper 
Corn 
Count 
Cow 
Create 
Crow 
Crown ( 65 . )  

Cross 
Cry 
Do, to 
Dance 
Dark 
Die 
Did, lie 
Distance 
Distant 
'Ilog 

Drink 
Dry 

. . Tatto paani . . Hind. tatta is hot and 
piini water. 

. . Romni . . Compare Dom and Dom- 

. . Rom . , ni, a Ilom woman; 
' ' r ' ' ia very commonly 
convertible with " d," 

I 
n i  is a common Hind. 

I feminine termination. 
. . Mumbli . . Mum,  wax. 
, Bnuroshil . . Bap? sil, very damp. 
. . , Karnora . . Kamra'. 
. . Rashi . . Rishi, a saint or sage. 
. . I Wongar, wangar . . dngiir, embers. 
. . i Sltil . .  Sil. 
. Kongali, congli . . Kanghi, kanghii. 

. . Konrra . . Kanghi, kavnii. 
Cl~oka . . ChoghZ, an overcoat - -  1 . .  . iv ,Avel  . . -46, G. 

. . Hnuro . . HUG,  green. 

. . Ghiv . . Gehfilz. 

. . Chin ya , gin . . I Gin'nii. 

. . Groovni . . I Q6ru. 

. . K ir . . , KarnZ. 

. . Kaulo chiriklo . . ' KZli chiryii, black bird. 

. .  pans?^ kota . . I Piinch, five. 

. . Trihool . . Tirsiil. 
Rov . . I RonG, t o  cry. 

. . Kair . . 1 Kar. 
. Kel .. i K h ~ l ,  to play. 

. . Kuulo . . KiilZ eZ. . . 

. . M er . . Mar. 

. . Kerdo . . 1 Kar diya.. 

' ' Door i I 
. . i Jookel . . Jhukal, is Kanjar Argot 

I for dog.' 
. Pee . . Pi and pins, to drink. 

. . Shooko . . ~S'ukhii. By  a Bengali, 
the Hind. word would 
be pronounced very 
like shooka. 

. . Mottn,, rnato . . Mattun'lZ. 

I See J.A.S. I < . ,  vol. vii, No. 7. 
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English. 

Dirt, earth 

Ear  
Eight 
Eye 
Elqual, alike 
Face 
Famine 
F a r  
Paa t en 
Father 

Feather 
Finger 
Fire 
First 
Fish 

Five 
Flea 
Flour 
Foot 
Gent'leman 
Girl 

Give 
Go 

. - - ---- - 

I 
QY PSY. I I Hindustani. 

I 

. . Chik . . 1 Kichar, muddy ; chhi ! 
chhi ! a n  exclamation, 

I filthy, dirty. 
. . K u n ,  kaun . .  Kiin. 
. . I  oil00 .. ~ t h .  
. . I Yok, yak . . Ahkh. 
. . I Simen . . Samiin. 
. . I Mooi . . Munh. 
. . 1 Bauro bukaloben.. Bari bhuk, great hunger. 
. . , Door . . Diir 
. . i Pander . . Ba'ndhnli. 
.. , Dad, b a  . . Abbii, biip, father ; dadG, 

I grandfather. 
. . I P u r ,  POT . . Par.  
. . I Vongusti . . j Angusht. 
.. I Yog . . Ag. 
. .  ' Yekto . . Elr, one. 
. . / illatcho, matchi . . illachhi, machhlii or 

,machhli 
. . Pansli, pctnsch . . PZnch. 
.. Pisharm, pislten .. PissG. 
. . ' Atos ' . . AtZ. 
. . Peero, piro . .  Pair ,  plion, feet 
. . , Rpi . . Rais. 
. . RnkEz .. Layki, a form of trans- 

I position common in all 
I 

Indian dialects. 
. . Del, De . . Di? (denii). 
. . Jova,  jaw . . .Jno. 

I In R grammar and vocabulary of the " Nawar or Z u t t s  the 
Nomad Smiths of I a le~tine,"  Journal of the C:ipsy Lore Society, vol. iii, 
No. 4, by R. A.  Stewart Macaliater, Rt.A., F.S.A., out of 16 worde 
given EM examples of R few word8 nominative einsultlr which end in 
coneonants we  see a rernerkel)le similarity to  modern colloquial Hindu- 
et ani 

Engli~h. Zutli. Hinrl. 
'I'ongne . . J i b  . . Jib. 
Fire - Ag . . Ag. 
Flour . . Atos . . A ~ Z .  
Grandmother . . Dad . . DEdi. 
'L'indrr . . Cokmak . . Chakmak 
Sister .. Ban .. Bahzn. 
Snctkp . . Siip . . Siinp. 
Nich t  . . Arat . . RZl 
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I 

English. 1 GYPSY. Hindustani. 

I 
Goat . . , Lavines 

1 Lavines ishsoeX;: 1 
mon Gypsy or I 

1 Rornnichal prefix Ba,krZ, bakri. 
Gold . . ' Soonakei . . 1 ~ o n i i .  
Good .. Kooshko . . Khush, happiness. i Grandmother . . Bnuri-dei, dude . . I Dndi, grandmother ; 

dayyii, mother. 
Great . . 
Hair . . 
Happiness (see 

Bauro .. Ba?.Z. 
BZl . . . . BZl. 

glad) . . Kooshko-bok . . Kh,ushi. 
He .. 1 Y o  . .  . . Wuh. 
Hark ! . . 1 Shonnta . . Suno. 
Harlot . . Lubni In  Kanjar Argot lubhar 

I vol. vii). 
Head . . Rhero. . . . Sir.  
Hawker . . Bikomeyro . . Bikri-wZlZ. 
Hay . . Kas, cZs , . Kiis, rushes, reeds. 
Heart . . Zee . . . . I J i ,  l i fe ,  soul, spirit, 

, mind. 
Heat . . , Tattoben I . . 1 Tatta, very hot (col- 

loquial). 
Hear . . Shoon . . SU~B.  
Horn . . 
Hide . . 
Hunger .. 
House . .  
Hungry . . 
Hurt . . 
1 . . 
Injure .. 
Kill . .  
Kies . . 
Knife . . 
Know . . 
Lady . . 
Lady . . 
Lame . . 
Large . . 
Leaf . . 

Shinq . . I Sing. 
Garav, gara . . 1 O@nZ, to  bury. 
Bok . .  . . j Bhiik. 
Ker .. . . I Ghar. 
Bokalo . . I BhCkZ. 
Docika . . I Dukh, ache, pain. 

I Mi ,  me, rnaudi . .  1 Main. 
Dooka . . ' Dukh,_pain. 
M a u ~  . . I Mar d(12 na. 
CAorim,a . . Churnmn'. 
Choori , . 1 Chhurz'. 

I 
J in .  . I JZnnG or chinnii, t o  dis- 

. ' tinguish. 
Beebi . . 1 Bibi, a, wife. 
Rauni . . / RZni. 
Lango, long, lang LanqrZ, lung, limp 
Bauro . . I Barti. 
Patrin . . Patti. 
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English. GYP%. Hindustani. 

- 

Leather . . , Cham . . . 
Lice, louse . . 1 J u ,  joovk, jowas . . 
Listen . . Shoon . . 
Live . . J i v  . . . . 
Long .. Door .. . . 
Very long way. . / Dooveri--doovori . . 
Look .. 1 Dik . .  . . 
Louse . . I Joma,  J u  . . 
Love .. i K a m . .  . . 
Maid . . 1 ~ a k l i . .  . . 
Man, old . . , Puru munoosh . . 
Man . . Qairo, manoosh . . 

- 

Cham@. 
J a n ,  jooi. 
S u n !  
J i  
DGr, far. 
' ' DGr dcr." 
Dekh. , J a n ,  jovi. 
Kiim, love, desire. 
Layki. 
Pari ' umr,  full age. 
Manus, colloquial Hind. 

I in U. P. 
Meal . . Kona . . I Kh&nG. 
&lea t . - , Mas ' MB.9, Milis. 
Meddle . . ChZirvo, chara . . ChheynG. 
Milk . . Tood 

I 
. . I Diidh. 

Moon . . Chein . . 1 Chiind. 
Mother . . Dei . . I DGi, a foster-mother ; 

diiya, oh mother. 
Mourn . . Rov . . Ro, RonZ. 
Mouth . . Mooi . . Munh. 
Much . . Rooti . . Bahut. 
Muck I C f .  Hind. kichrz?., muddy ; 
Mud also chhi! = the ex- 
JIucldy ' i pression GI thy ! Pun- 
Filth \ ) jabi chikar. 
Dirt 
My 9 -  iVeiro . . ' illeri or merz. 
Naked . . iVonqo . . ,VaqG. 
Name . Nav . . SGm. 
Needle - .  Sooy, su . .  Sui. 
New . . 1VeyP: . . ,Vayii. 
Night . . Raati , arnt . . RZt. 
Nobleman . . Re.9, mi . . ' Rah, reis. 
Nose . .iVok . . , NZk. 
Old . . PorSro . . j ]'uriinZ, p%ri 'um,r, full 

I I _ age. 
On . . Oprk . . ; fTpar. 
One } Fek 

I 

. . I RE.  Once I 
Ours . . More . . , M ~ r i i .  
Pain . . Dook/~ . .  Jlukh. 
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1 

English. Q Y P ~ Y .  Hindustani. 

Play . . Re1 . . Khel. 
Plank . . Kashl . . Ktith. 
Plunder . . Loor . . Liit. 
Pray . . I Mong . . Mang, ask, beg, pray. 
Prostitute . . 1 Lubni, Luvni The Icanjar dialect gives 

I ! Lubhar, a wife. Cf. 
I Sanskrit LGbh,  to in- 

flame with lust, from 
which the English word 
love is derived. 

Queen . . Rani . . Rani. 
Rabbit . . Shoshi . . Sassn' (Sanskrit sasak). 
Reckon, count. . ' Qin . . Gin. 
Rai 11 . . Brishindo, brishen Biirish, barsat. Sans. 

brish. Mod. Greek 
, Hpi:ii ol*. 

K ed . . Lollo, lullo . .  LEZ. 
Red herring . . , Loli nmtcho . . LZl machhi, red fish. 
Religious, con- / 

verted . . 1 Sherrafo . . 1 Hind. noble, eminent = 
sharif 

Riband . . 1 Dori . . Dori. 
Rich . . 1 Baryalo . . Ba?*Z, great. 
Ring .. ' Vongu~sti,vongushi Angfith,c'. 
River . . Doriov . . Daryci 
Roast . . Pek .. PakZ 
Rob . . Loor . . Lfit. 
Room . . , Kamora . . Karnra'. 
Sack, see bag . . ( Gono, gunno . . C f .  gunny-bag.' Sans. 

I 1 goni. Mahrrctti, goni- 
I gon, a sack, sacking. 

Saddle . . i l e n  .. Zin. 

1 1786, Tippoo's Letters, 171. " W e  enclose two  parwanah8 direct- 
i ng  them each t o  despatch 1,1100 goonies of  grain t o  that  person of 
mlghty degree." 

2 In an ar t8 i (b l~ ,  Journal Uypay  Lore Society,  p. 217,  No. 3 ,  vol. i v ,  
by Anguetum John, he gives a vocabulary from among which I have 
picked out :- 

Rom,ani. Engliah. Hinduetani. 
Cuci . . Breast . . Chifiehi. 
Darano . . Fear .. Dar. 
Kanglz . . Comb . . Kanghi. 
Pani.  pai . . Water . . Piini. 
Surd . . Knife . . Chhuri. 
Zcn ' . . Haddle . . Zin. 
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English. Hindustani. 

-- 

1 ./amutro, a son-in-law : see Journal of the Gypsy Lore Society, 
vol. iii, No. 4. p. 261. L a  Bells Chiavani-a French Piedmont Gypsy 
tale-mentions 8 Mr. Augustus John  who took down in March ( 1910) 8 

short vocabulary from some Gypsies of tho Haute Srtvoie a s  they prtased 
through Martigues. The following words occur :- 

I 

Salt . . Lon . . 

Englieh . Romany. Hinduetani. 

Nan ,  nGn, l i in,  lon. 

F~tt  her . . Ba 
Rain . . Bri~indo 
See (eight) . . Dik 
Dog . . .Jukel 

Son-in-law . . .Jarnutro 
'ro-morrow . . Kaliko 
To d o ,  make . . K e r  
Nose . . Nak 
Thou . . T u  

Scent . . Soongimus (it : stinks, sungella) ' Sunghnii, to smell, active 
, smell. 

. . AbbSi, bEp. 

. . Barieh. 

. . Dikhai dhkhnii. 

. . ,lookaE is the word for dog in 
the langueae of the I can jn r~  
of Upper India. 

. . JnmSii. 

. . Kal,  kalko. 

. . Kar.  karnSi. 

. . N6k. 

. . TC. 

Scissors . . Catches . . 
Sea . . Doriov, bauro pani 

londo pani (salt 
water) . . 

Qainchi. 

Darya (the sea, a river): 
barra pani , Z h a '  pani. 

Second . . Duito . . Dlsra.  
See . . Dik .. 
Sell . . Rik in ,  bik . . 
Serpent . . S a p  . . 

Dekh. 
BikrT, bik gya, sold. 
8hnp .  

Sew . . S i v  Si, siliii, sewing. Sans. 
" 1 siv. 

Sheep-stealing . . / Bokra cholines . . Bakri churiinii. 
Sheep . . , Bokro, Bokra . . i Bakri ,  a goat. 
Silver . . I Roop . . I C f .  roopee, riipya. 
Sing . . ' Ghit ghiv . . ' Cit ,  song. 
Single . . 1 Yekind . i Akela'. 
S~ster  . . i Pan,  ban . . Bahin. 
Sit . . , Besh . . Bengali, bosho. 
Slay . . , Maur . . 1 ~lltir.  
Sleep . . Sou, sooter . . S o ,  sona'. 
Smell (see men t )  Soon, soongornfis . . ! Soong. 
Soul . . Zec . . I J i ,  the heart, mind. 
Son-in-law ' . . Jamutro . . / Jamhi .  
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Snake . . Sap .. SZnp. 
Spirits . . Tatto piini . . Tatta pani, lit. hot water. 

1 
Stomach . . Per . . i Pet. 
Steal . . 
Stranger . . 
Straw . . 
String .. 
Sword . . 

Chor . . I Chori, chor, a thief. 
Perda.~ . . I I Pardesi. 
Poos, pus . . i Phiis. 
Dori . . I Dori. 
Bnuro choorz I Hind. hari churi is liter- 

. ' ally big knife. 
Tailor . . I Sunengro . . I Sina,  t o  sew ; sui ,  a 

I 
I needle. 

Take . . Lel. ZP . I Le. 
Take care of . . Rak . . ' Khnbar-dZri si? rakh. 
Teeth . . I Danyaw . . I Dant. 

D4r dekknii, see a t  a dis- 
tance. 

Udhar. 

Chor , l&tdra. 
Terii. 
GallZ. 
T u .  
TerZ. 
Chak rnak. 
Band, bandhnz. 

Pukiirmi, to call. 
Kal, kalko. 
Kal. 
Jib. 
DEnt. 

GZon, a village. 

Reis or raie ki machchhi, 
(the fish for gentlefolk). 

Sachchn'. 

Perii , kiils' rZni in Hind. 
means black queen. 

Bis. 

Telescope . . I Door-dikomengro . . 
There . . 
Thief . . Chor, choromengro 1 I Odoi looremengro . . 
Thine . . I Teero . . 
Throat . . I Karlo, curlo . . 
Thou . . 
Thy . . 
Tinder . . 
Tie . . 
Tell, declare, an- 

swer, speak . . 
To-morrow . . 
(Yesterday) . . 
Tongue . . 
Tooth . . 
Town (see vil- 

lage) . . 
Trout . . 

True . . 
Turkey . . 

Twenty . . 

Too, tooti . . 
Teero, tooki . . 
Cok mak . . 
Pander, pand . . 

Pukker . . 
Koliko, collico . . 
Callico . . 
Chib, chiv jib . . 
Dan . . 
Gav = town or vil- 

lage . . 
ReiesEi matchi (the 

gentle folks' fish ) 

Tatcho . . 
Kauli rani (lit. 

black queen or 
lady . . 

Bish, . .  
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English. 
I 

@ P ~ Y .  I Hindustani. 

Numerals. 

Two . . Dooi . . I Do. 
Uncle . . , Koko . . 
Up, upon . . 1 Opre, apre . . 

1 Compere Lavenqro or Lavolil, the Word Rook of Romany. 

Chachii (colloquial ka Am). 
Upar. 

One .. ; Yek . . 
Two . . 1 Dooi .. 
Three . . , Trin . . 
Four . . Stm ... 

I 

Urine Miit. 
Urinate ' Muter, rnutra . . 1 Mctn-. j i 
Us . . Men . . 1 Main. 
Very . . Boot booti . . I Bahut. 
Village . . Gav . . ' Giiori. 
Walk . . Jal also peer, piriv I Pair, foot or phirna' and 

I chal chZlnZ, t o  walk. 
Warm . . Tatto . . 1 Talla (colloquial) or 

Water . . I Pauni , pani . . PZni. 
We . . , Men 

I ThhGttE. . . i Main. 
Weep . . Rov . . / Ro, ronti. 
Whale . . Bauro rnatcho . . Bar; machchhi = big fish. 
Wheat . . 1 Ghiv . . Gehiin. 
Where . . Kah (kai tero ker = 

where is your 
house) . . Kahn'n , kahnn terii ghar : 

I where is your house ? 
Who . . KO,  kon . . Kaon. 
Wife . . Romi, romni . . Compare dom, domni : 

see bride. 
Without . . Bi  (prep.) .. BF.  
W 001 . Poosham . . Pashm, pashmina. 
Wood (plank) . . Kmht . . KGth. 
Word . . Lavl  . . Lafz. 
W ornl . . Kermo . . Kiyii. 
Year . . 1 Besh, Bersh . . Baras. 
Yesterday (see 1 

to-morrow) . . , Koliko . . Kal,  kal ka. 
Yonder . . Odoi, adoi . . Udhar. 
Y 011 . . Too, toot .. Ta. 
Yonr, yours . . 1 Teero . . Tern'. 

Ek. 
Do. 
Tin,. 
Char. 
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I 
English. I Hindu~tani.  

I 

Five 
Six 
Seven 
Eight 
Nine 

Ten 
Eleven 
Twelve 
Thirteen 
Fourteen 
Fifteen 
Sixteen 
Seventeen 
Eighteen 
Nineteen 

Twenty 

. . Yansh . . 1 Panclr. 

. . Sho . . , Chhe. 
I . . ; Ajta . . , Sat. 

. . ' Oitto . . A t l ~  

. . Ennmh (or desh sore-, 
but e k )  . Nao. 

. . 1 Desh .. Das. 

. . 1 Desh ta yek . . Das aur ek. 
I . . I " 

,, dooi . , ,  ,, do. 
. . ,, ,, trin . . ,, ,, t in. 
.. ,, , ,  &Or . . 1 ,, ,, chiir. 
. . ,. ,, pands . . , , , , punch. 
.. 1 ,  ,,she . . ,, ,, chhi.,. 
. . , ,, ,, nfla . . ,, ,, snt. 
. . I ,, , , o i t t o  . .  ,, ,, nth 
. . i , , , , desh sorebut 

yak: . . . ,, das kam kk. 
. . Bls, dooi deshaw . . ( Bis, do dos. 

1 Borrow says that few of the English Gypsies are acquainted wi th 
this word-consequently when they wish to express the number seven 
without being understood by outsiders, they say duo trins ta yeck, which 
in Hindustani would he do tin a u r  Pk. 



XI. Account of an Expedition among the Abors in 1853, 

By REV. FR. KRICK (01 I11,e Foreign, iPlissions of Paris 
and Su perior of the  Sou,tlt T i h ~ t a ~ t  &Iission,). 

Translated by the REV. A. GILLE. S.J .  

[Fr. Nicholss Michael Krick, born a t  TJixheiin (France) in 
1819, came out to  India in 1830. From Gauhati, where he 
made a short stay, this plucky missionary set out alone, with 
his cross, his flute, his sextant and his medicine-box, 011 his 
way to Tibet. Fo!lowing the Brahmaputra and a portion of 
the Lohit, he so011 reached Saikwall ; thence, crossing the terri- 
torv of the Zlishmis, he succeeded in passing the Tibetan fron- 
tie;. and settled in tlle village ot " 8ommeu " or Samey. But 
ljie success was short-lived : after three weeks the Yong forced 
him to  quit the country. He returned t o  Sai'kwa, determined 
to  wait for a more favourable opportunity. Meanwllile Ile visited 
the Abors in 1853. In Januaryof the following year, Pr. Krick 
, started again northward, in company with Fr.  Bourry, and 

after a seven months' journey, reached Satney a second time. 
Things were getting on satisfactorily, when the two intrepid 
missionaries were ruthlessly massacred by Kai'ssa, a Mishmi 
chief. The murderer was raptured by Captain Dalton, con- 
veyed to  Calcutta, a11d there tried and executed. (Cfr. Adrien 
Launay, Iiistoire de la Mission d u  Thibet, I ,  pp. 98-200.) 

The I~ook containing Fr. ICrick's own spirited record of his 
first expectition to Tibet, and his stay among the Abors, is now 
getting scarce; moreover, our recent dealings with tliis tribe 
will irnl;art additiorlal interest to his account of their manners 
alllll c~lstc)llli3. 

The, following is the title-page of the book : 
Relation d 'un Voyage au Thibet en 1852 et  d'un voyage 

cllez les Abors en 1853 Par M. I9:lbbi' I i r i ~ k  De la 
Soci6t4 des Misgiolis I? t,t-an,n6res, Su p6rieur de la 
Ilission du Thibet pour le Sud ; suivie 'de quelques 
docurnents slir 1% 1n6rne mission Par MM. Renou e t  
Latry./ Paris X 1% librairie tle Pi6t6 e t  d'Il:ducatiorl/ 
d ' ~ u ~ u s t e  Vatnn 50 Rue d e  Rac '1854./ 

Fr. Krick's relation on the Abors goes from p. 169 to 
p. 201.-A. G . ]  
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Journey among the Ahors.-Difficulties to know their country. 
-Vain attempts of  the English to penetrate into it.-Ceremonies 
attending my reception.-General assembly at my arrival.-Super- 
stitwus notions of the people about the origin of sickness.-My 
reputation as a doctor.-Suspicions entertained against the doctor 
and missionary lrom Europe.-Description of a fire.-Supersti- 
tious practices to extinguish it and drive away the fire-spirit.- 
Other accidents happening in the village attributed to my presence.- 
Illy expulsion decided -Departure.-The village of Mimbo. 

I sent to Mr. Poucaud "he journal of my expedition to  
p. 170. Thibet; to-day I send you the account of a shorter and less 

dangerous journey among the Abors or Padams. 
Bs no European has ever gained admittance into this 

country, i t  is difficult to have an idea of its geographical 
features. Then, as you know, i t  would reqr~iro long and 
familiar intercourse with a people, t o  give anything like an 
accurate description of its customs. Nothing short of maeter- 
ing its language and living its home-life would qualify one for 
such a task. 

This remark is never so true as when a traveller is called 
upon to describe a savage tribe such as the Padams ; they are 
unfamiliar with the first rudiments of the most ordinary 
knowledge, they possess no written language, and profess the ,  
strictest abstention from all intercourse with strangers. I am 
therefore hardly qualified to speak of the Abors with authority, 
though I am the only foreigner who has stayed among them 
for some considerable time 

Since the English first occupied Assam 29 years ago, 
several agents of the East India Company have tried to  gain 
acacese into this country, with a view, i f  possible, to enter into 
commercial relation with Thibet, and to  ascertain whether the 
Siang, known to the English by the narne of Dihong, is  really 

ps 171. the famous Zang-po, which crosses Thibet from East t o  West, 
and which has been such a puzzle to the geographers of the 
laqt centuries. B I I ~  the Padams knew the " Timeo Denaos 
et  dona ferentes " ', If we allow," 90 they said, " any English- 
" man to penetrate into our country under what pretext eoever, 
" he is sure to have an army a t  his heels." 

In their opinion, any white skin, any nose somewhat 
prot'ruding is of English make. Thie will make you understand 
the trouble I had in getting their consent to receive me. My 

I Thie account wes uent to Dr. Rousquet, surgeon at the Necker 
Hospital, Parie, under whom Fr. Icrick hnd taken some lesaons in medi- 
rine. 

9 Professor of Tibetan. 
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cross so similar to  theirs and niy reputation of a French priest 
were my only passport. My reception was accompanied with 
ceremonies peculiar enough to  find place in this letter. 

Eighteen young men met m e  a t  the foot of the mountain. 
No sooner did 1 move on, than the two youngest of the band 
proceeded to cover my body wit,h leaves, whilst singing words 
utterly unintelligible to  me. They meant of course to purify 
me and dcliver my body froni all diabolical influence. This 
exorcism was soon to be followed by a second performance niore 
weird and threatening. A s  I emerged from the forest, I was ma,de 
to pass under an arch bristling with bows and arrows, anddecora- p. 172. 
ted with all sorts of devilries and monsters pierced with arrows, 
and in striking attitudes that  ba'ffle description. This piece of 
architecture was fearful t o  behold, as well i t  might be, for i t  
was to expel from my body the more stubborn devils who had 
been daring enough to cross the first obstacle. The wonien 
rushed to their doors t o  watch me passing by, and i t  was 
amidst a throng of curious on-lookers, squalling children 
and howling dogs that I was conducted to  tho common brtild- 
ing, where I found the men waiting for me. My arrival was 
hailed wit11 a thunder of savage a n d  dinl~ing clleers sounding 
through t,he house like a. discharge of artillery. It; was a last 
assa,lilt on the evil demons who should have forced their way 
through the first barricades; the most vicious devils would 
retreat before such a terrific uproar. The spirits being thus 
settled to everybody's satisfaction, I had now to  lend myself 
to the curiosity of the crowd. 

I n  an inst,ant,, I wal~ surrounded by a, circle of eager men 
and women, studying every detail of niy figure. I was repeated- 
ly obliged to  go out into the street ro s11ow myself to  the P. 173. 
public. Lorrain, with his long shaggy hair, his tail drooping 
low, and his flabby ears, went in for a fair share of the public 
admiration. The crowd kept watch the whole night ; fleas were 
no less anxious to  get fo my skin ; with so many guests, sleep 
of course could not  he very long. 

Next day, general ~neet~ing, t o  wllich the whole village was 
convoked. The six chiefs sa t  down in a circle, right in the 
centre of a spacious 11a11. The presiclent of this unc6uth senate 
invited me to  come and sit  a t  his right, and witllout previous 
warning donned Inv head wi t , l~  a reed helmet of monstrous size, 
crowned with a red pa,intod tuft of goat's hair, and another 
of bear's fur, t.wo bear'g tusks crossing each other on mv fore- 
head. T h i ~  was the signal that, opened the meeting. After 
several speeches, the mernhers were asked to  cast their votes ; 
the chiefs t,l~en wit,l~drew for deliberation. soon returning with 
s fnvourable answer. " Rligom (king)," so they said, '<  we are 
" convinced tha tl your intentions are peaceful ; we therefore 
" allow you to  advance through our country." 

Hut as I mas expecbting the arrival of n new confrhre, who P. 174. 
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\vas to accompany me, I demanded per~nission to wait for him. 
" Yes, yes," they all replied with one voice, " and if you cure 
our sick, we shall keep you for ever, and we shall build you 
a house," and in evidence of their sincerity, tlie chiefs put the 
guard-house a t  my disposal. 

No sooner was I settled down in my new home, than 
invitations poured in from all sides requesting me to  go a ~ i d  
look after the sick : being a priest, I must needs be a physician 
too. The only remedy these people ever heard of is religion. 
They have recourse to neither drugs nor medical treatment of 
any kind ; even the use of simples is unknown. Such things 
are according to them perfectly useless, as all diseases, both 
internal and external, are directly caused by either bail spirits, 
or good spirits having some good reasons to show their dissatis- 
faction. Exorc.ism is therefore the only remedy, and the ollly 
doctor is the priest : the bad spirit must be expelled, or the 
good one propitiated by sacrifices. If the complaint is proof 
against these superstitious practices, i t  is because the spirit is 
unrivalled in malice and power : there lies the secret of all 
mortal diseases. As I am writing to  you, my room exhibits 
tlle appearance of a hospital of incurables : here is a young 

P. 175. woman whose arm is covered with a horrible ulcer. " Whe~i  
" did you get that :l " Three years ago." she replied. " I 
'. killed a rat ; my disease dates from that time." 

Further on there lies a young man suflering from scrofula : 
his legs are swollen, his hody is covered with ulcers,-a dying 
skeleton. " How long have you been ill 7 "-" Migom, I used 
" to  be nice and fat .  a stout and brave warrior ; but last year the 
" evil spirit got holcl of me, and he has done his work." Another 
patient has his ~tornach swollen to awful dimensions. 1 see 
notl~ing but suffering all about me Alr these patients are 
somewhat trying to my medical skill ; they are draining my 
dispensary, whose deficiency beats t8hat of my capacity . How- 
ever i t  was God's will that  several patients ~houlr1 recover 
perfect health ; hence there was a rush for the French Hippo- 
crates. Everybody wanted t,o fall sick for the sole pleasure of 
being looked after by such a learned man. I t  was no good my 

p. 176. pretendirlg to he unable to cure certain diseases ; i f  I did liot 
cure them, it was because 1 dirl not want to ;-w~lly-nilly, 1 
had to give them remedies, were it but a few drops of water. 
A few purgatives, some ointments, a little care, had workecl all 
these marveh. Surh was the enthuuiasm that those people 
wanted to  carry me in triumph on their shoulders. I t  was no 
uHe for me to tell them that Almighty God had given to  my 
remedies the virtue that  cures. they wol~ltl not believe me. 
My power was in the touch of my hand. And so tlley went 011 

repeating : " You are the most powerful Dondai (priest) ; no 
" ~ p i r i t  can resist you : your hand cures everything.' ' Of all 
thia the practical con~equence was that  I had to  touch overy 
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thing with my hand, even the most disgusting wounds. I was 
rlot give11 a minut,e7s rest. At every moment some one came 
rushing t o  me : ': Father, some medicine ! Come quick ! " A t  
early dawn I went out t o  see my patients only to  return at1 
midday thoroughly fagged. 

However, my great reputation was very near causing my 
ruin. One evening, I was startled by loud clamours issuing p. 177. 
from the cornmoil house. The next morning, thc president, 
came to inform me of what had happened. " Migom," he 
said, " some Meris (an Assainese tribe subject to  the English) 
'. have spread the rumour that  you are an English s p y ;  t l~ab  
< -  you should not  be trusted, as you possess the power, so they 
" say,  of turning our food into poison by a single act of your 

1 If we keep you any longer, our countxy will suffer 
'' great calamities. Last night our people insisted on setting 
r '  fire to  your house, but they refrained from carrying out their 
" design on my promising them to  force you t o  leave the 
' ' country.' ' There was no time for deliberation; so my 
departure mas fixed for the next day. 

Towards ten o'clock in the evening, anot l~er  chief caine to 
int: a t  the head of a party of men, who evidently objected t'o 
the loss of n ~ y  medical powers. The chief t,hen spolre :- 
" Migom, we have a t  last made those cowards understand the 
" folly of their behaviour, and t'hat., instead of expelling you, 
. '  we ought to  keep you to  look after our sick. Besides, are 
" you not our father ? Did you not, a t  an early period, bring p. 178. 
" us the blessing of the cross ? And now, aft'er having been 
" round the world, you have been restored to us. When you 
" will have mastered our tongue, who knows what new benefits 
" you will llave to  bestow on us ? Therefore stay,  i t  is tlie 
" wish of the whole ~il la~ge." 

Hut the devil, who has no worse enemy than the mission- 
ary, was not. to be so easily beaten. Two days later,  wllilst. 
t.lit? v~llagers were away working in tire fields, the village took 
tire. On llast,e~ring to the spot, what was my surprise to see 
standing on the top of rac:h roof one or two men brandishing 
long swords, and etidt:~tvouring to  kill the fire-dernon. " Fet,ch 
w;tter," I shouted ; but,, t,I~ey were obviously too buss wit11 
t'lieir quixotic performance against the devil to hear me; so I 
told o!? the women, who were -q~ i e t . 1~  admiring the valiance: of 
t'heir h ~ ~ s b a ~ l d s .  and forced them to fetch water : and iLp. 

t,ht?y saw wli:~,t the water c*ould do,  they :1.11 rusheti back to  tlre 
tlorreirt. Even our 11011 Q,~lixotes, seeing tllat their sabres were 
not half a s  effec:tivc? ASS water, 800il  exchanged t,heir weaporls 
for tlle water-jnru. All the houses, save t,wo, were rescuthci 
from destruction. I w~ts proclaimed the hero of the day : nl! p. 179 
acl<rrowledged tIllat the demon of fire dreads the water, though 
snnle felt inclined t80 blame me for not hkvinn foreseen arid 
prevented the accident. 
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The next thing t o  do was to inlprison the spirit of fire 
on the scene of the disaste-. The burnt houses were hedged in 
and surrounded with devil-scaring emblems. I n  spite of these 
precautions, i t  was feared that  the devil might escape and take 
refuge into some odd corner of the village. so the very next 
day all the rnen. armed to  the  teeth, with beating of drums, and 
fearful howls, set out in pursuit of the devil, far into the jungle. 

The two families whose dwellings had been burnt  down, 
were banished for one year, for if any of their members were 
to  set foot in a house within those twelve months, the building 
would not escape from the flames. 

Useless t o  add that  my presence w a s  made responsible for 
all those accidents. The loss of two rnitous (wild cows) sus- 
tained by my next neighbours increased the public distrust. 
Great, however, was the embarrassment of those poor people ; 

p. 180. on  the one hand, they liad found in me a friend, ready to  do 
anything to  bring relief to  their bodily as well as t o  their spiri- 
tual ills ; on the other hand, fright chilled their attachment to  
me. The diplomats of the village could not bear to see me 
aettling so close to  Assam ; as for me, I delayed my departure 
ar  much as I could, as I was anxious to  give to m y  confrere, 
Mr. Bourry, sufficient time t o  join me. 

Eventually, on Good Friday, wliil-; t all the huntsrnen were 
gathered a t  my liouse for a hunting-meet, Lendemk, the great 
chief, said to  me :-" I order you to  leave the village to- 
'. morrow.''-" All right," 1 said. " I had come to  gi1.e you 
" my affection, arid to offer you my services, but  as you refuse 
" my benefits, I will carry them elsewhere."--" Oh ! 1 don't 
" mean that," he exclaimed; " you misunderstand my words. 
" Stay for some few daye more, but if anv accident were to  
" happen, I should be made responsible for i't.' '-" That  is just 

9 , " the reason that  induces'me to go, I c~nswered. " The very 
" first accident tha t  happens in the village, you will attribute i t  
" to  me." 

A11 I could do  was t o  secure tlie assistance of tile presi- 
dvnt of the Council in finding out  a direct route into Tliibet 

Pa 181- during the next semen. The following day,  before leaving, I 
visited the sick once more, dressed their wounds and a t  once 
set out  on my journey with Ibang, the second chief, a9 rny 
guide. My heart was heavy, though i t  was a, considerat)le 
relief t o  shake off at last the innumerable hoqts of fleas that  
devoured me. We pitched our tent in tlie forest for the 1iig11t. 
The next .morning a violent storm burst over our heads. 1 
took the altitude of the sun ; I registerecl on the 1 ltli March 
1853, 115' 44'. As I had not the declination of tllat day, 1 
could not make the calcu!ations. The longitude was about $16' 
SO' (Greenwich). 

Then I cast a long parting glance towardq the vi!laae of 
JIinlbo which I wm so sorry to  leave. 
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The village was situated a t  a. height uf 600 ft .  above the 
plains of Assaal, and spread out  on the curved flaillrs of a 
magnificent mountain, that  was encircled by a belt of peaks 
rieing to  a prodigious height. To the west rose the sacred 
Orega peak, the rendezvous of all the spirits of the country. 
The small river Sikan flows f ~ o m  East to West along tlie 
foot of the mountain. Towards the South, the eye rests 011 

the smooth plains of Assam, where tlie famous Siong or Dihong P. 182. 
of the Assamese shoots up, reflecting the rays of the sun across 
the sky. 

Now a few words on the race t o  which the Padanis be- 
long and on the marvellous signs which I have discovered 
among them. 

T o  ~ A . ? L U ~  race do tile Padams belong ?-Their origin as told b y  p. 183. 
thernse1ves.-The four ki/lds of crosses worn by  this people.--Their 
opinion on i11e meaning a d  origin of tlzis symbcl.-Conjeclu~es 
on the subject.- Costu~nes.--Ornan/,ents.- Weapons.- Governme71 1.  
-Soldiers.-Cu1ticalio1z.-,4rc?~itectura.-Trade -Maul~ers.-  
Hospitality.-Religion.-Their ex!ren/e ~uperstitiousncss.-Pe?t- 

A owbe ances to appease the demons.-Character of the Padam.- 5' 
words of his language. 

The Padams stand midway between the M o n g o l ~ a ~ ~  and 
the Caucasian races. They are beardless ; hair and eyes are 
black ; the skin is brown ; the eyes stand a t  right angles with 
the nose. The forehead is flat., the face broad, the nose sliort. 
the cheek-bones somewhat prominent, and stature moderate. 

This 1s how they account for their origin: " When the 
" earth was but a mass of mud, (:od came down from Heaven : 
" with a handful of mud lle made two brothers and two sisters. p. 184. 
" The E'adams descend from the elder, and the Miris from the 
" younger l~rother Hence the Padams are n privileged race, 
" living ill plenty and invincible on the battle-field.' ' 

The males are tattooed at  the age of eighteen ; the pattern 
is ,  in my opinioi~, of evidently Christian origin. T11e majority 
wear on the forehead a perfect'ly shaped &laltese cross of hluisl~ 

1 \Yo venture to  suggest that in this explnnation of Abor ta.ttoo- 
mn.rks Fr. lirirk was u1idr11y infi~lenced by his zeal as  u missionary. 
Tilere is, w e  k)elievc, no reason t o  at,trmpt the de~. ivat ion of these sy~nbol s  
from Christian Rourcee, n.q t11c.l crclxs one of the simplest designs illlagin- 
able-is for~ntl in some form or another in all sa.vage ornamentation. . 
Tho designs found nowadape tattooed on Ahor me11 or women tlre far 
more varied in charttcter than Fr. I<rir.lzls observation would lead one t o  
suppose, and nll will bo for8nd frrlly detailed in Sir George Dunluir's 
forbhcominp; nierl-loir on the anthropology of the Abors anti Gn1ongs.- 
J. Coygin-Rrourn and A'. W. 1Ce~n.p. 
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eolour ; others wear the ordinary cross f- with the vertical 

beam running along the nose, and the cross-bar above theeyes. 

Others wear the Lorrainecross T ,  with the upper cross-beam 

on the forehead, and the lower lying across the bridge of the 
nose. Others again wear the Maltese cross on their calves. 
The wolnen have the Maltese cross tattooed on the upper lip, 
and on their legs the Lorraine-cross with two St. Andrew's 
crosses drawn on either side, as shown in figure 

The men have as a rule their chin tattooed with three 
vertical and parallel lines: the women have five or seven of 

p. 186. them, as the case may be, on the chin, and four on the upper 
lip, two on either sideof a cross, and the whole set is bracketed. 

I have often qilestioned the Padnms as to the origin 
a ~ i d  meaning of these signs. Some answered that  God at  
creation Dad git-en then] to the Padnms as a distinctive mark 
of the elder tribe ; others asserted that thev had received them 
fro111 a northern tribe ; several confessed their ignorance in the 
matter. but ail agreed as to its being the sign of God, and a 
rnost benefic:ial badge too, as "he who wears it," so they said, 
" is acknowledged and protected by God; if he dies, he is a t  
" once received into heaven." " But what, if he has not the 
" sign ! " I asked ; " Where is he to  go ? "--" God will disown 
" him and cast hirn off." 

I [I) H letter,  dated Saikwock. 1st Ilecember, 18.51, Fr. Krick thus 
clescribes h l ~  first intvrview with the Abors :-- 

On the 3 i th  September I latldc-d a t  Saikwock, situated along the 
eastern bnrlk ot the Rrnhmarmotr~. ( ' ~ p t a i n  Smith, commantlor of the 
frontier ttoops. recei \ c.d lrlo w r y  I i~ndl j  . 

Or1 the I!)th Novembrr, Captain Wath ,  who waq organisinn ari ox- 
pt-dition for the protection of the Dihqng gold-washers. i n v ~ t e d  me to 
join h im,  and offered to  introd11c.e me to  the Abors. Wc ~ t n r t e d  wit11 an 
eucaort of W!) rold~ers  and ! I  elephnnts. After 8 five o~ ~ i u  clays' march, 
we me t  nt)c,nt ti00 Abors all armed w ~ t h  t~oww and Arrows, and lances 
rne~sllring somo fifteen feet in length. Captain W a t l ~ ,  after B fricpdly 
talk, aakerl them to receive mc arid see me safe to 'l'tbet. " We ren ' t  do 
tliat." tlley replied ; " he wotlld come to grief,--and we ere responq~ble 
for ollr quejts." 

What  struck me most during this cor1fer~nc.e waq, busides their 
wvage dress, the typicall>r Enropean phyu~ognorny of those people. 

Hut I soon n o t ~ c e ~ l ,  ~t a c l o s ~ r  examination, most er t raordinarv 
t~ l t t oo  marks : i t  W R O  a c r o ~ s  n-atly designed and painted in b l~ ie  on their 
fares. h1o;rt of them wore i t  on the forche8d. others on the noen ; aorr - 
of them rroesrs harl n do~ihle horiznntm1 benm. the vertic,al 1 ~ n e  r l~nn ina  
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I may be allowed to hazard here a suggestion with regard 
to  the origin of these signs. It is my opinion, and all tt.lose 
who have come in contact wit11 the Padams agree with me, 
that  the pattern, as 1 have described i t ,  is the C'l~ristian cross. 
These are briefly my reasoils : 

1st. No other marks are tattooed on their bodies./ 
2nd. Their crosses are altogether similar in shape to P- 186- 

our four crosses : the ordinary cross, the Maltese, 
the St .  Ar~drew's and the Lorraine crosses. 

3rd. The spiritual meaning attached to  t l ~ e m  by the 
natives strongly confirms my conjecture. 

What then would be the meaning of the vertical lines, 
always numbering 3, 5 or 7 ,  with wl l i~~h  they tattoo their chins ? 
J l ig l~ t  not the ~ iumber  3 be a reminiscence of the Blessed 
Trinity, the number 5 a reminder of the five wounds nf Our 
Lord, and the number 7 a figure of the seven Sacranlerlls Z 
Whereas the four lines on t,lle upper lip nlight with some 
plausibility represent some virtues or mysteries. 

But when were these emblems adopted by tlie Padams ? 
Fr. Btl~anasius Kircher in his in-folio bearing the title " La 
Chine illustrbe " mentions several missions established in 
Thibet, China and Tartary fro111 tlle time of the Apostle 
St. Thomas. This book was printed a t  L4n~sterdaiil in 1665. 
He also published a map, roughly drawn, but giving accu ra t e l~  
enougll the chief towns and districts ; on i t  he traced the route 
followed by Frs. Francis Dorville and John Grab&re fro111 
Peking t o   GO^,^ thro~!gl~ China, Tartary, Thibet and Bengal. Pa 187. 
Tllesc Fathers travelled from Lilssa to the North of the Padan1 
coantry, whilst according to their information Fr .  Andrada 
went as far as the Thibetan town Radoc. Now we are told 
that  in this country they discovered evident traces of the 
Cllristian religion, proving to  n ccrt,ainty tha t  the Gospel had 
been prea ;11t.d to those tribes Tl~ejr speak of three men who 
bnre the names of Dominic, Francis and Ant>llonp.J 

f ro~) )  t,he forellend down t o  the tip of t.hr nose ; others l1m1 only one single 
cross-hea~n running either RCTOSS the nnae or al~lbvr the r\-us. 

'rhe snva.pes were nnshle to  e x p l ~ i n  tho origin of this symbol : but  
they helieve that n.ng man who i8 ~narlrcd with t,his sign, is protect,ed in 
t,l~is life, a.11d taken straight to Iren\.en ill the nest., and tha t  none but, 
tlitase' tire cnlled to s h ~ r e  ( :o t l '~  felicity. 

I maclc t1re111 undrrstand I was a priest. a teacher of prayer, and  
t t i ~ t  I hncl collie to explain to them khe myateriotls pourer of the cross. 
1 thc l~  t,ook my crucifix, kissed it ,  and Ict then1 lrisn it. rarh in turn .  . . . . . 
Cf. Ann.nlea la Propag. de In F o i ,  1452 (1853 7 ) .  

I I t  is C:hrist,in.ri name was i-\ll,ert. 
'1 To hc spelt : (:riih(br or Gruebe~.. 
*' N o t  GOR, but  Agra. 
4, Nvit11c.r Fnther  A. de Ant l r~~do nor Fathe* Dorville and (.:ruel>i,r 

hnd t r~~gth inp  to do wit,li tlre .-\hers. Thoir jolirnev l n y  hundreds of miles 
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In 1826 Colonel R. Wilcox, on discovering the use of the 
cross anlong tht. Paclams, made at tempts t o  trace its origin, 
and found in Hindostan a, map on which it was stated that  
since tlie twelfth century there existed a mission in the South 
of Thibet anlong a trihe r..illed S11okhaptra.l 

awey from Assam. 'The three native Christians mentioned by Grueber in 
Kircher's China illustrata (Amsterdam, 1667, not ' l665)  must have heen 
met in Oudh or Bihar, in one or other of which provinces Mirzji Zfi 1- 
Qarnin, an Armenian Catholic, wa.s governor between about  1627 and 
1633, Fr .  .losepll d e  C ~ s t r o  acting a s  his chaplain. As for St. Thomas, it 
is quite true tha t  Father  H. Roth ,  S.J. (Cf. Kircher's China illusttata, 
-4mstelodami, 1667, p. 91, col. 2 )  states t ha t  St. Thomas preached in 
Bengal and China, hrs information resting on a Latin translation of a 
Syriac, text of the Acts of the Saint,  which he procutcd from Malabrlr 
(C'f. also TRICAULT'S De Chrietiana E'xpeditione apud Sinus, lib. i ,  cxi; 
YULE, Cathay, I ,  p. lxxxix) ; hut ,  even though these Acts mention 
" Cabul " aa one of the spheres of the Saint 's act ivi ty,  what  authority 
can we attach to  them in the  case of Bengal ? The earliest Christian 
3Iissionariee who passed through Assam seem to  be Fathers John Cabral, 
Stephen Cacella and Manoel Dias, S..J. (!A27-32). They went through 
1<11ch Hihar into Tibe t ;  but ,  w h a t  with continually travelling from one 
place to another, studying the languages a ~ i d  the early death of Dias 
( 1  629) end Cacelle, ( 1  630), their apostolate cannot have left any  serious 
impression on the countries they vidted. Our next information about 
Christians in Assam belongs t o  the years 1661-63, when a large number 
of Portuguese. English, Dutch and Armenian adventurers helped Mir 
Jumla  in liis conquest of ;\seam. . This remarkable and little known 
episotle is related very spiritedly in Relation dzc Nartfrage d 'un Vaieseou 
Hollandoie. Nmnmi Ter Schelling (my copy is a fragment of e, collection, 
pp. vi + 131-370), pp. 250 sqq. The treasures found by Mir Jumla  in the 
tombs of the Kings of .Assam were prodigious. Rfir Jumla himself carried 
away as his share 4. millions. Alany of the Portuguese and Topaa 
(h~lf-castes) settled ttt Rnngarnati, a Moghnl outpost, identical I be- 
lieve wit11 RmgamatiphBt, in the Darrang District. Bishop F. 1,aynez. 
S..J., and Father Barhier. 8.5.. visited them there in 1713-14. (Cf. my 
notes on Father Barbier's letter in Bengal : Paet and Present, 1910, p. 22,  
.<. v. Rangemati.) Two Catholic churches existed there or in the 
neighbourhood before I69ii, the Christians being the descendante of 
P o r t u ~ t ~ e s e  and other adventurers frorn ('hittagong. Siripur, Firinpibazar 
( ? ) ,  Dacca, etc. Even the exiwtenc-e of this Christi8.n community could 
not,  I think, be appeeletl to  in order t,o explain the use of crosses among 
t,he .-\bar*. Thc distarlce is still too great hetween Hangamati and the 
Ahor country. T l ~ e  appnritior~ ot' crosses among the Aborv helorigs to * 
n ~ ~ m b e r  of similar instances, ranginz over conntries very far apart,  ~ l l t l  
the explanation of which is extremely c.omplex. -4s suggested by Messrs. 
J .  C'oggin-Brown ~ n t l  9. W. ICemp, the use of crosses an tattoo-marka may 
h ~ v e  not tile slightest connexion with Christia.nity; on the ot.her band, i t  
is not irnpossiblo that. tho Ahors should have borrowed tjhe sign from t.he 
Tibetans. And i t  I,ecomes more and more recognized tha t  tho sign of 
the cross-not the evatrtika-found among the Chinese and the 'I.'ihetans 
is due t o  the influence of Nestorianism, i n  infl~~ence all too littlo acknow- 
ledged heretofore. I refer tho reader t o  the VariPtb~ Sinologiguea No.  3. 
L. GATLLARD, Q J . ,  Croix et Swaatika en Chine, Edn., Changhai, 1111- 

primerie de la Mission ( 'atht)lique, 1904, pp. 154-1 5 5 ,  where Fr. Krick'w 
observations are mentionci. - -H.  HOSTEN, S.J. 

1 [Everyon3 interested in earlv Christianity in Indie would like to 
know whence Father Krick took t l l i ~  information ? I s  anything known 
nhollt the date and authorship of that  map or ngnin about any of Wilco x 
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Now, I have entered T l~ ibe t  by the South-Eastern frontier, 
without coming across any traces of our holy religion : several 
other travellers entered it by the South-West with no greater 
success. So, i t  is quite possible that  the Sl~okllapt~ras be a 
txibe occupying the South of Thibet, in the vicinity of the 
Padam country. As a matter of f i~c t ,  I have often been told 
by the Padams that  there existed towards the Nortll, before 
reaching Thibet, a tribe which shunned all intercourse with the 
Padams, and from which they pretended to  ha re  received the Po 188. 
cross. The Padams, being their next neighbours, must have 
been struck by the importance those people at,tached to  tlie 
cross, and may have adopted it for their own use without 
guessing much of its meaning. Or i t  may be that  the mission- 
ary,  in order to bring home to  those uncultured minds and 
hearts the truths of our faith, advised his catechumens t,o 
tattoo themselves with the cross ; or anticipating, perhaps, t,hat 
the missionary's death would leave them without a pa.stor, the 
nat,ives may have wished in this manner t,o preserve a precious 
deposit of their faitli. 

I once met a Thibetan who was itlarked with tho same 
sign ; on my asking where he had learned to wear i t ,  he point,ed 
towards the Padam country, adding that' he had received i t  
from the savage mountaineers. 

The dress, governlllent and customs will not b~ devoid of 
interest for a Frenchman; so a few details on that  subject will, 
I expect, be welcome. I have very little to say about t,heir 
mode of dressing, as their clotliing is reduced to  a rnit~i~nutll 
somewhat, too primitive ; however, the f (111 dress sotnettirues p. 189. 
worn by men deserves a short notice. 

It; is cotnposed of eleven pieces : l s t ,  a loin cloth ; Znd, a 
long loose mantle open in front, and sprinltled all over with 
designs of shining colol~rs such as stars, etc. ; 3rd, a cuirass 
painte.d black and made of camel hair ; it covers the chest and 
the hack, the heatl passing through a hole in the centre, and is 
used as a defensive covering against the thrust of the lance ; 
4th, a, steel helmet painted black, with a tuft of bear's or goat's 
hair 011 top ; t.wo boar-tusks cross each other in front, like the two 
qrlns on the s l l~l io  of an artillery-man. The three last articles 
are imported from Thibet. 5th,  an edge-tool bearing a comrnotl 
resemblance to tlie hatchet and the sword ; 6th, a long Tllibetan 
sword ; 7th,  a emall basket, ; 8th ,  a bamboo shield, turned 

wrrt~~rgd ? And call the Shokhaptraa be ident~lied? Fr. A.  nesgodmb, 
the 'I'ibetan Missionary, speaking of e lama who had travelled all over 
T~brt ,  says : " He followed again the lower part of the Tsangpo as f ~ r  
as a savage tribe called by the 'l'ibotans Lhope (inhabitants of the South) 
or Lho-kha-tchre (t~tooed inhabitants of the South). " From the lama's 
report Fr. Ihsgodins did not! hesitate to conclude that the " Lokheptres ' 
were ths Abors Proc. A.S. B . 1880, p. 201.-H. HOSTEN, S.J.] 

I Posqibly the N ~ ~ p a l e ~ e  k1ikri.-[A. (3.1 
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into an unlbrella when i t  rains; 9th,  bow and arrows ; loth, a 
p 190. 1011~. knife; l l t h ,  i t  pori ~ I I  containing tobacc~o, a pipe, a flint- 

stone arlrl s~rnilitr arti-lc-; 
Ne~ther  women nor ruen are fond of long he i r ;  they do 

not allow i t  to  grow beyond 2 or 3 inches in length. 
T l ~ e  women wear heavy yellow necklaces, iron or copper 

bsacelcts : but the most peculii~r article of their ornamental 
apparel is their ear-rings ;-these arc long spirals of wire about 
t>wo inches thick, sufficiently heavy to tear the ears, and 
stretch thern out of sI~,lpe. so that  the ornaments dangle on 
the shoulders. The men wear but one kind of necklace ; it is 
composed of blue stones strung together, O F  unusually neat cut. 
This artic-le is higllly valued, and transrnittetl from father to 
son, as they pretentl to liave received it directly from God. 
Some stick into their ears silver or wooden (bamboo) tubes.' 

The Paclams are not a nomadic people, but possess large 
and fine villaees. Their system of government is clemocrat ic 
and republican, the strictest dependence being terr~pered by 

P-19 1. the most absolute freedom. Every man is his own master 
But, if a question of comnlon interest arises, the point a t  issue 
is settled by a council, u n d e ~  the presidency of the chiefs of 
Bor-abor, this village owing its privilege to t l ~ e  fact that  God 
placed in i t  the elder of tlie two brothers he created 

Excepting the case just mentioned, eacli village is self- 
governing and independent. I t  has its own administration, 
both legislative and executive. Wornen have no share in the 
government; they cannot even set foot in the council-room. 

Every male, reaching the age of reason, is by right active 
lnernber of any assembly. ~ a o h  commune is ruled by five or 
six chiefs elected for life by the people ; they control all affairs 
of greater importance. If any of them clies, his son, if capable, 
succeecls to  his office: else, he remains a common citizen, and 
arrotller election supplies the vacancy. 

Laws are framed by the people, sanctioned by the council, 
and promulgated by tlie president. Every decision ie supposecl 
to come from the people ; the chiefs have no right but  to ap- 

P -  192. prove and enforce it. Hence, the people proposes, the co~rncil 
sanctions, and the president promulgates. 

Every evening, all the rnen gather in the spacious council- 
room to discuss the topics of the day,  which means: ( 1 )  to 
inform one another of what has been seen or heard;  (2)  to 
discuss tlie political questions put  forth by one of the chiefs ; 
(3) t o  settle what the village will do on the next day,  for it, 
i~ untlerstoocl that  no one is free to  dispose of his time as Ile 
- - 

I 'l'. 0. Hodsorl in l ' h e  Nuyo 'l'r%!Jea o/ iMunrpur, p. 32, ciescr~l)es a 
a~nlilar ornernent worn by t l ~ o  Nagm. ' ' liraqu cylinclrical ornament8 are 
often insortetl (into the pierced lobes) and tho young men appreciate the 
advantage of an empty cartridge cmse e~ a pereonel decoration." Thin 
will m ~ k ~  Fr. Icrick'q ~rieaning more inte1li~ible.-1.4. 0.1 



Vol. IX, No. 2.1 Fr.  I<rick among thz =Ibors ( J  S53). 119 
[N.S.] 

tlliuks fit ; liis daily work is cut out ,  discussed a11d offi~ii~lly 
decreed by the majority of the council. Hence, every evening, 
between 10 and 11 o'clock, bogs are sent ahout the village 
s h o u t i n  a t  the top of their voices : " To-morrow, tiger hunt ! 

~o-mcirrcnv tisliinr ! To-morrow, field labour ! To-morrow, 
' '  genna, i e .  obligatory holiday ! " 

These injunctior~s are obeyed to  the letter, for this people P. 193. 
is as law-abiding aucl respectful to the powers that be, as it is 
proud of its liberty. To call a Padam a slave is an insult that  
would make this prorld mountai~leer gnasll his teeth and grasp 
a t  his bow. 

The conncil-house is also used for extraordinary g,r;~thcringa 
convoked to deal with a sudde~i ernergcncy, such as wa's 11ly 
arrival ; sometimes, especially on rainy days, i t  is turned into a 
rendezvous of gossip and handiwork. Everybody takes his 
tools and passes tlie time as pleasat~tly and as usefully as he can. 

Tile tribe has its army or civic ,guard, composed of young 
men above 17 or 18. -411 of tlle~il,  except the married men. 
sleep at, the barracks. 

The Pi~dams are llunters by taste, and farmers by neces- 
sity ; yet, they are excsllent cultiva~tors. The roads are planted 
on both sides with fruit-trees. Tlie o!lly farrninq-tools they 
know are their arms and their hands, and their ba~iks are tiheir 
only means of transport. Yet their granaries are well stored 
witli rice, gums, maize, bobosna and several otlier products. 

The bow is their favourite weapon, and t,llev use i t8 witli 
great dexterity. It is their vade-mecum, the first toy of the p. 194. 
child, who shoots from morning till night. 

Arts and trades are scarcely known. The wornell weave 
their cottjon wit11 rough yarn hy means of ail appliance which 
no man in his senses would ever think of calling a loom. The 
worker in iron can be called neither a blacksmith nor a farrier: 
his anvil is a stone, a, bamboo stem serves as a substitute for 
the bellows, and the work is as wretched as the tools. Arcliitec- 
ture has not had much of a chance. Planks planed with a 
hatchet compose the flooring and walls of the Padam hu t ,  and 
the roof is thatcl~ed with plantain-tree leaveq. Tlie inside is 
so dark that  i t  requires some caution to feel one's way in it. 
But if their dwelling8 are roughly built, their bridges deserve 
our admiration. 'I'lleir construction is solid ; t,he floor is alight 
network of rattan palm twigs, and s o  elastic that  i t  yields-to 
the pressure of the foot and rises like a spring. 

Commerce is insignificant. The following are the doniest.ic 
animals : lst,  the mitou or wild cow; domesticated and exclu- p. 196. 
sivelg reared for the slaugliterhouse ; Znd, small hlack pigs, 
much appreciated by the Padttms ; 3rd, fowls; 4t,t1, dogs, small 
and lean, but  excellent huntere. 

Rice and herbs form their etaple food; they are eaten 
without either salt or butter. Meat and fish are the most 
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popular dishes. The ordinary drink is fermented rice beer or 
bobossn water ; pure water is never used a t  meals. 

The Padams are naturally hospitable; the guest is first 
expected to give a present to make friends with his host, but 
i t  is the rneal that  sanctions and seals friendship for ever; as  
soon as you have touched food, " you are friends till the sun 
falls," as these eavages are wont t o  say. 

Respect for old age is pushed to  its extreme limits, and 
surpasses whatever l ~ a s  been recorded of old Lacedsmon. Old 
people are exempt from all work, and constitute a separate 
class by themselves. Whilst the young are out in the fields, 

p. 196. the old gather in the council house and make merry. No 
calamity is dreaded as much as the curse of an old man. 
One clay, as I called on the chief Leudouck, I saw an old man 
whom the chief had called in to the sick-bed of his child. I 
asked him whether he wasa priest. " No,'' said the chief, '' but 
the words of an old man are a powerful blessing ; God endows 
i t  with a divine efficacy." Old age is, as you see, a most 
desirable condition among the Padam9 ; all honours are due 
to i t ,  and priests are taken exclusively from its ranks. 

On my travels I have come across many superstitious 
people, but really the Padams beat them all. Here every- 
thing is done, everything explained by invisible agencies. 
Their spirits number millions. Each forest, each tree of unusual 
size, water, chiefly when i t  eddies round or murmurs in its fall, 
mountains and villages, are all crowded with divinities good 
and had, great and emaJl, weak and powerful. They are held 
in such fear that nothing could induce a Padam to  violate 
what he considers to be a manifestation of the god's will. If 

p. 197 a stone rolls from the mountain, if a leaf drops from a tree, 
i t  must be a spirit on a stroll ; if the wind blows through the 
forest, the gods are indulging some healthy exercise; if the 
wind shakes the trees and howls through the valley, the deos 
or spirits are quarrelling. 

The priest makes i t  his constant business to appease the 
wrath of the good spirits and to fight i t  out with the bad 
ones. 

The son1 survives the body and is in its future life re- 
warded for its virtues and punished for its crimes. Priests and 
priestesses alone have the power to sacrifice t o  the gods and 
e~l ter  into communication with them. I t  is God who chooses 
the priests from all classes and gives them their mission. The 
wonders e man works, the events he predicts, ere so Inany 
signs of his vocation to the priesthood. 

The priest expels the spirits and forces them to restore 
the soul to the dying man. This is how this extraordinary 
feat is performed :- 

Amidet a crowd of singing and howling attendants all 
 tand ding around the patient, the officiating priest, armed with a 
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long sword, performs a wild dance. \ V i  thout ceasing to whirl 
rapidly round, he throws in the air a liandful of rice, the grains p. 198. 
of which go in search of the soul of the patient. As the grains 
drop on the blade of his sword, this skilful performer catches 
the soul in its flight, proudly shows i t  to  the onlookers, fast- 
ened on the point of his sword in the shape of an unfledged 
bird, and runs to  tie i t  on the top of the patient's head. If 
the soul returns t o  the body, the patient will not die : but 
he would be hopelessly lost, should the bird succeed in freeing 
itself and fly away on its miraculously acquired wings and 
feathers. 

My informants were sorely disappointled a t  my incredu- 
lity, and swore that every single word of their3 was the truth 
pure and simple. " We have often witnessed the facts as we 
" describe them, ' ' so they said, ' ' and we can' t understand how, 
" being ;t priest, you car1 doubt them, as they are in every 
" priest's power. The first time a man will fall sick in the 
" village, we shall take you to him, and you will see tlle 
' '  truth for yourself.' ' 

What appears more certain and niore tangible are the 
penances and privations these people are ready to undergo to  
propitiate or appease the spirits. They unhesi1,atingly suffer p. 199. 
any mortification and trial, except t i a t  of visiting the sick ; 
for to  see a, sick man, or to  have anything to do with him 
would be running into the jaws of a bad spirit. 

When I was staying a t  Mimbo, the villagers went out 
cutting rattan twigs for the construction of a bridge ; before 
commencing the work, they sacrificed a dog to the spirit of 
the mountain, so that he should have no leisure for mischief, 
whilst he was feasting on this delicacy. 

The bridge was placed under the protection of a good 
spirit who received sacrifices to his heart's content. To give 
proof of still greater generosity, the whole village made genna,' 
i.e., took a three days' holiday in honour of the spirits. 
A three days' genna i~ also observed after a burial, a two 
days' genna for a still-born child, and one day for a dog 
dying a peaceful and natural death: as the do2 is a victim in 
odour of sanctity with the deos. At the birth of a child. tke 
whole family is impure for a number of days varyine; accord- 
ding to the sex of the child. 

Adults do not marry before the age of 18, though i t  may p. 200. 
tlappen that a younger bride be received into the bridegroom's 
family and treatt d as a daughter of the Iiouse. For the first 
five or six years of her marriage life, the wile continues to 

1 According to  T .  C .  Hodeon ( T h e  Naga Tribes o f  Manipur, p. 164), 
genna among the Nag8 tribes m e m s  anything forbidden or prohibited. 
I t  is likely that,, among the :I bors, genna is but a taboo upon work.- 
[ A .  O . ]  
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stay with her parents, unless she begets children in the mean- 
time and is thus entitled to  set u p  a separate household. 
Should the parents disapprove of the alliance, the girl mag 
leave t,hem and marry lawfully without their consent. 

The Padam is very active, jolly, a lover of freedom and 
independence, generous, noble-hearted, plain-spoken, more 
honest than the average Oriental, not over-moderate in eating 
end drinking, a t  least as far as quantity is concerned. I have 
not lived long enough among them to be able to speak of their 
morality. I confess I have never been able to  discover what 
they understand by modesty; they seem to possess much of 
the child's simplicity, and Mimbo is undoubtedly less cor- 
rupt than Paris. Dancing is the bodily exercise these people 
love most. 

p 201. I herewith join a short glossary as a specimen of their 
language. 

Man . . Ammie. I (nomhstive case) . . Gno. 
Woman . . Mimeu. Me (genitive case) . . Gnok. 
hI ale . . Milbong. , , (accusative case) . . Gnom. 
Female . . Neng-eu. You (sing., nom. case) . . No 
Young man . . Jame. ,, (genitive case) . . Nok. 
Girl . . Mimmoo me ,, (accusative case) . . Nom. 
Old man . . Midjing. He (nomin. case) . . Bu. 
Old woman. . Eudjo. , , (genitive case) . . Buk. 
Friend . . Sangue. ,, (accusat. case) . . Bum. 
Wood . . Isching. We . . . . Gnoloa. 
Water . . Assi. You . . . . Eoloo. 
Boiled rice . . Amu. They . . . . Booloo. 
Fire . . Umeu. . Sun . . . . Domie. 
House . . Eukoumeu. Moon . . . . Palo. 

I love you . . Nom aiang. 
Why do you fear ? . . Kapilla pussoie ? 
Come quick . . Soallabangmenu. 
Go away . . Guigueto. 
Don't fear . . Peussu menpeka. 
I am hungry . . Kenodek. 
Give me some meat . . Adine bi. 
What is your name ? . . Nok amine eukoa ? 



12. A Note on Buddhism. 

[Read before the Socioty on 30th January, 1913.1 

,Inlong the pleasures which the European Indologist 
enjoys when visiting this country, i t  is not the least to come 
into personal contact with the Asiatic Society of Bengal-that 
Society which long ago laid the foundations for our knowledge 
of Indian literature and languages, and which still continues to 
promote Indian studies witli undiminished vigour. To me 
personally i t  is a source of quite a special satisfaction to become 
acquainted witli this place. You have permitted me, in a 
manner that  I feel as a high honour, to  count myself as one of 
your own. The idea of the Society which I carried in my 
mind now is replaced by vivid intuition, and my connexion 
wit11 the Society thus acquires a deeper, more real meaning 
for me. 

It would be a source of high gratification to me if, on this 
occasion of meeting you, I were in a position to  place before 
you some new results of labours of mine, and to consider to- 
gether with you how these results connect themselves with what 
was previously known on the subject. But to my regret I am 
not ])repared to do so. I have come to  India not with the full 
literary apparatus which would be required for an attempt of 
the kind, but only with the light equipment of the tourist. I 
therefore crave your indulgence if I am unable to place before 
you any detailed account of recent investigations. I must 
request you, instead, to  give your attention to some considera- 
tions of a different kind. During the past year I have occu- 
pied myself wit11 various investigations bearing on Buddhistic 
literature. This has recalled to my mind old times-it now is 
thirt,y years ago that I made the first attempt to solve some of 
the problems which Buddllistic literature presents. And I 
now feel tempted to place before you a sketch drawn in  rough 
outline, illustrating Buddhistic research-or some points of it- 
as i t  has developed during the course of the last decennia, end 
indicating my own views regarding some of the leading pro- 
blems If in some places this sketch should lack that clearnese 
and definition of outline which I would willingly impart to i t ,  
I must ask for your indulgence ; in travelling one cannot work 
quite in the same way as one works, or a t  any rate ought to 
work, in one's quiet study. 

When thirty years ago I first, entered the arena of Bud- 
dhist,ic research, I s ~ w  myself surrounded by the turmoil of the 
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battle that  was then being fought regarding the  relative posi- 
tion and value oE what a t  the time was called Northern and 
Southern Buddhistic literature. On one side there was the 
wonderful treasure for which scholarship was indebted to  Brian 
Houghton Hodgson-the store of manuscripts, in Sanskrit and 
the so-called Batha  dialect, whicl1 had been brought from 
Nepal, to which there had to  be joined all the matter derived 
from Tibetan and Chinese sources. On the other side there 
was the literature which came from Ceylon and Burma-the 
literature of the Pali texts. Not over-much was known about 
t ha t  literature a t  the  time. I still have a vivid remembrance 
of how I felt when I was standing at the India Ofice in 
London before t,he big heaps of palm-leaf manuscripts, and 
how the Digha Nikaya, the  Majjhima Nikaya and whatever the 
names of these now well-known texts may be, appeared to me 
as a terrifying host of unkllowll and rather uncanny beings. 
So much, however, was known a t  that  time already that  those 
texts give a picture of Buddhism essentially differing from 
tha t  presented by the Nepalese ones. The Northern Buddhism 
is essentially one of myths,  legends, folklore of all kind. In  
the south, on the other hand, if we confine our view to  the 
canonical texts  of the south, a much simpler, less richly 
coloured picture rneets our eye-a Buddhism in the form of 
philosophico-religious speculation: and of strict monastic discip- 
line. Which then of these two forms df Buddhism in~ls t  be 
viewed as the more original one ? Against the idea which first 
suggested itself, tha t  the original form was the simpler one, 
strong objections were raised. Senart e.g. sketched for us, 
mainly on the basis of the northern textq, a picture of original 
Buddhism in which the human figure of the Ruddha was 
obscured almost entirely by the mythical shape of a solar 
divinity-s Ruddhisnl which was built up with materials 
supplied by Comparative Mythology. Bu t  then there suc- 
ceeded a period of strenuous literary activity which enabled us 
for the first time thoroughly to examine the claims of the rival 
theories. I think I am not .saying too much if I assert that  i t  
was n connected s ~ r i e s  of happy accidents which widened, in 
the most welcome way, our knowledge of the sources on which 
all these investigations have to  rest, and tha t  in the most 
gratifying way each addition which was made to our knowledge 
intimately linked itself on t o  the others, all membere of the 
series thus throwing light upon each other. It was a t  that 
time that  we really came t o  know the Pali texts for the first 
time. It wa,, given t o  me t o  place the Vinaya, texts before the 
learned world ; on a much larger scale the Pali Text Societv 
has ever since been working, and thanks t o  its resources Prof. 
Rhys David3 and his collaborators have been able to  publish 
almost ell the more important texts of the Su t ta  and the Abhi- 
dharmrs Piteka. And, whatever lacunae atill were left are now 
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which have gradually deposited themselves on their first form. 
Now, as soon as this procedure began to be applied to the 
comparivon of the Northern and the Southern Buddhistic 
texts, a very clear and remarkable result a t  once declared 
itself. The northern texts-such as the Laiita-vistara, the 
Mahavastu, the Diryiivadana, the dvadinahtaka-universally 
reveal beneath the multicoloured surface of legendary tales- 
those masses of tales wl~ich are the eminently characteristic 
feature of the northern texts as contrasted with the soutl~ern 
canon-a deeper layer which taking into account all the cir- 
cumstances of the situation, we doubtless have to view as the 
older one. And this older layer displays exactly the same 
characteristics as the Pali texts, nay often agrees with the 
latter almost verbatim through long passages. This I think 
absolutely decides the question of relative priority, in favour 
of the southern type of literature. The question is fully 
decided because we find now that  the northern texts also 
bear testimony to the priority of that  type : this we observe 
as soon as we, separating the several layers of those texts from 
each other, take into account the oldest layer only. The 
result thus arrived a t  is finally confirmed by tlie finds made by 
Grunwedel, Stein, Pelliot. We here see emerging into day- 
light from beneath the sand of central Asiatic deserts, in the 
extreme north of the sphere of Indian Culture, texts clearly 
displaying that  type which formerly was held to be the exclu- 
sively southern one-texts which, through shorter or longer 
pasages, closely agree with the southern ones in contents as 
well as in style, and often in words and phraseology. We tlius 
again arrive a t  the resr~lt that  to  tho type called ' Southern ' 
the north also beers witness. 

It remains to mention another interesting fact. If we 
recognize within the northern literature an element of southern 
character forming a kind of old substratum cts it were on which 
the further northern development llae built, itself up, we on 
the other hand also find, in a certain way, the northern litera- 
ture within the southern one. But where does i t  meet us 
there ! Not within the sphere of the canonical books them- 
selves : from those we rather have to descend into the sphere 
of the commentaries. And there we reach, in the south also, 
that stratum which in the north displays itself a t  such great 
width-the stratum of endless masses of legends and miracle 
stories in which a luxuriant and unrestricted fancy ever strives 
to outdo itself by rising from the strange and wonderful to the 
ultra strange and ultra wonderful. Is not the reletion of the 
two literatures fully characterized and determined by the way 
in  which in each of them we meet with the particular features 
of the other ? We recognize the main cliaracteristics of the 
southern literature in the northern one aa soon as we descend 
from the surface of tlhe northern texts to the oldest, so to  eay 
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subterranean layer. On the other hand, the characteristic 
features of the northern literature shine out  from the southern 
one, when fro111 the southern texts we advance t o  the coru- 
mentaries, i.e. if we penetrate into a layer which clearly is 
younger than that  of the texts themselves. I venture to hope 
that  on the basis of considerations such as I have sketched, 
the old controversy regarding the two great types of Buddhist 
literature is practically decided. Now we are in a position tc? 
at tempt,  in peace of mind, the reconstruction of the oldest 
form of Buddhism which is accessible to  our research. We 
shall tind the centre of gravity of that  Buddhism not in myths, 
legends or folklore, but- in philosophical thoughts and ascetic 
practice-those thoughts and that  practice which have found 
their expression in the four Ar~asatya-those great enuncia- 
tions of suffering of the world and the way to  release, and in 
the monastic ordinances which are so vividly presented to us in 
the Priitimoksa Siitra. Our sources further show us, I think? 
with great clearness how those thoughts and ordinances have 
origi&ted. Here also, i t  seems to me, the advances made in 
research in t,lle course of t,he last decennia enable us to gain t t  

clear and definite insight into what has happened. The pre- 
vious sta,ge of thought out of whicli Buddhism was evolved is  
to be studied, i t  seems to  me, ~naillly in the Upanisads. 
We trace and define the line of development running from the 
olcler Upanisads such as the Brhad Aranyrtka to the younger 
ones such as the Katha Upanisad ; and we see how the oldest 
Ruddhistic texts that  are accessible to  us join themselves on 
again as younger productions to such later Upanisads. This 
result is in full harmony with the result a t  which we had 
previously arrived. The old Buddhisnl, of which 1 attempted 
to  give you a sketch in outline-the Buddhism not of the 
legends, but of thought a,nd asceticism ; is i t  not just what 
is to be expected on t,he basis of the Upanisads '? The concep- 
tion of the suffering necessarily inherent' in all existence in 
this transitory world begins to  appear in its rudinlents in the 
Upanisads n'nd beconles the leading idea in Buddhism. Tlie 
belief that  a man may escape from this suffering by renouncing 
t , l~e world and wa.ndering about as a mendicant first appears in 
il111 ulldeveloped form in the Upanisads and then attains to  full 
power i l l  Buddhism, creating an abundance of institutions in 
which it mnnifest,~ itself in living and palpable forms. Buddha 
a'rid tIhe old Buddhism are the true descendants of that, 
YN.jfia.valky~ whom the Brhad Aranyaka places before us- 
the sage whom this multiple world with its d i~ t i nc t~ io~ l  of 
object i n d  ~ubjec t  fills with deep dissatisfaction, and who from 
this home, which is I I O  t r r~e  home, passes over into the home- 
lessness of spirit ,~~al life. Is  it, thinkable that  men, troubled by 
t l~ose deep and imperious wants of the heart which all tllose 
text9 reveal t.0 US,  shorlld have found their .gnt,i.gfaction i n  
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listening t o  amusing legends or in making collections of 
Jiit,akas ? I believe that  those spiritual wants could not but 
lead on to a system of thought, and a scheme of life which 
cor~nected themselves with altogether different centres-to 

system of thought which endeavoured t o  fathom the mystery 
of the suffering of the world ; to a scheme of life which in all 
its details had no other aim, but  to escape from tha t  suffering. 
I do not overlook the circumstance tha t  the  enormous fer- 
tility of Buddhism in legends and tales of all kind is a fact 
which we have to  recognize as such and to  assign to  its proper 
place. But this place does not coincide with the place where 
Buddhiam originated, with the centre of the Buddhistic world of 
thought. I t  goes without saying that  the task of thorougllly 
investigating tho-e legends, in the first place the Jatakas,  must 
not on that  account be neglected; and the  accomplishment 
of this very task also appears to me to  have considerably 
advanced in the course of the decennia of which I am speaking. 
Here also the foundations, on which research has to rest,  have 
in the first place been secured bv large publications of texts. 
I cannot m e n t i ~ n  this without recalling, with gratitude and 
veneration, the great scholar whose name here pre-eminently 
suggests itself : I mean Fausboll. But  t o  the Corpus of the 
JBtaka first made accessible to  scholars by him there nowr 
join themseives, in ever-increasing abundance, the Jiitakas of 
the northern literature which are contained in texts such a s  
the Mahiivastu. Thus we now are in a position to  compare 
in a good number of cascs the southern and the northern texts, 
and to raise the question which of the two exhibit rnore 
primitive features. We can attack the important yuestioll 
how far the E'ali Prose of the J i i t a k a ~ ,  which we know to be no 
more than the prose of commentators, truly represents the 
original form of the prose tales which have to  be presupposed 
for the .Jiitaka verses. I11 especially lucky cases the  tradition 
of the monuments co-operates with the southern and northern 
tradit ione, ancl by this means ~t may become possible to  trace 
the 11lstor.v o f  certain ,Jiitakas through a whole series of stages 
with f r i l l  certainty-as M. Foucher has actually and most 
beautifully clone In t,lie vase of the Jiitaka of the Elepl~nnt with 
S I X  tuuks. I t  is true that we have not yet advanc-ed so far  ahs 
to he able to write a history of the Jgtaka literature; but I 
believe that  we are approaching that  point s tep 1)y step. Rlav 
I in concluvion venture to  point out a t  this place n special 
problem connected with the J i  t a k ~ s  towards the solution of 
which some steps might perhaps be taken here a t  ('alcutta 
We so far possess the Jiittlka collection as n whole in its 
southern form only. From the north we orlly have e large 
nuniber of individual J i t aka s  as, e.g., those received into the 
Rlah5vastu, and certain small collections such as the Jiitaka- 
mi ls .  But in my opinion there can Ile no  dcriibt that  the  
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JBtalta texts in their entirety were not a separate possession 
of the southern li tereture, but a general possession of Buddhism 
as a whole. Is  there any hope of our being put in possession 
of a Northern Jfitaka corpus also ? Brian Houghton Hodgson 
mentions among the manuscripts which are said to exist in 
Nepal a JiitakamiilB, of about 560 sections. This number 
approximately agrees with the nunlber of the Pali ,T%takas, 
but  is somewhat higher. May we consider this as pointing to  
the existence of a northern recension of the entire Corpus OF 
Jiitakas ! I s  there any hope of the nlanuscript t o  which 
Hodgsoi1's note refers being actually found ? The Ilope, I ain 
afraid, is only a faint one. An enquirer who llimself had the 
nlost ample opportunities to experience good and bad fortune 
in his search for MSS. in Nepal, M. Sylvain Levi, writes t o  me : 
" One can no more direct one's search for BISS. in Nepal 
towards some part,icular work, than the fisherman call choose 
his particular fish.' ' He inay be right. But should we on that  
ac.count ornit to keep our attention directed towards that  MS., 
ant1 to tollow up any traces which migllt lead us towards i t  ? 
( 'an soluetllillg towards that end be done a t  Calcutta from 
where so many a connecting line leads towards Nepal 1 Should 
we soine day succeed in getting hold of a nort1hern book that  
would for111 an exact parallel to the Southern Jfitaka collection 
-truly 111y imagination is not sufficiently powerful to  form 
an adequate idea of the splendour of the triumph which tha t  
would nleail ! 

Hut I must break off. I have attempted shortly t o  
indicate the direction which the finds and researches of recent 
times have as i t  seen19 to  rlie assigned to the treatment of 
some of tlie fundame~i:sl problems of Buddhistic research. 
Worli done in India or in Asia generally, and work done in 
Europe-110th are jointly contributing towards our advance. 
Ant1 if to-(lay I have the great good fo r t~ in r  of standing at  tlie 
11lac.e wl~ ic l~  fo rms  the centrt3 of all the work that  is done in  
Judia a i ~ l  Asia I an1 confident of having the approbation of 
all ~ n y  European fellow-workers if T give expression t o  our 
feeling of joy at tlris co-operation, of our admiration for all 
t l~at ,  lias been done, and is heing done, by this Society. Ladies 
and (:eiltlemcn, be pleased t,o receive my sincerest thanks for 
t.he kil~dness with which yon made it possible for me t o  meet 
you in 1 liis 1)Iace and have afforded me un opportunitv of 
pi viilg ~~t , ter i \  ncle before vou to what nec:e~sarily engrosses' the 
tliougll t of n European Indologist coming amongst you-what 
vngroqses liis tliought and what, moves his heart. 



i 
13. Action of Stannic Chloride on Phenylhydrazine.' 

The preparation of phenylhydrazine hy the reduction of 
diazonium chloride with the simultaneous oxidation of stannous 
chloride to  stannic chloride in aqueous solution (Rleyer, Lecco, 
B e y ,  1883, 16, 2976) is a proof tha t  the reducing property of 
phenylhydrazine as salt is less than that  of stannous cllloride 
in solution. This investigation was undertaken with a view 
to  ascertain whether the reaction is reversible under different 
conditions, with the base in the free state and stannic chloride 
in the anhydrous conditioll. From the great reactiveness of 
fuming stannic chloride, the chlori~lation of pl~e~lylhydrazine 
was expected, as well as compounds si~ililar t o  the sulpho-deriva 
tives like C,H,N2H,S0,K (Fisclier, Annrtlen, 1877. 190, 67) ;  
the place of potassium being talien by tin and that  of SOR 1y 
chlorine. Attempts to obtain any such co~ilpound hare  not 
been attended with success. 

Both phenylhydrazine and stannic cllloride being liquids, 
no solvent is necessary t o  bring about the reaction; on the 
contrary, when they are brought into contact the reaction 
comrnencee with such vigour and so much heat is evolved, that  
if any compound like diazoniurn cl~loride were formed i t  would 
not exist a t  that  temperahwe ; necessarily, the formation of 
such compounds can only be inferred by isolating their pro. 
ductls of decomposition. 13iazoniun1 chloride decomposes ac - 
cording to the equation :- 

C,H,,N:NCI=C,H,Cl+N,. 

Now if  pllenylhj~drnzine comes back to diazonium salt the 
following equation will represent the reaction, assuming that. 
stannic chloride 11ec.omes stannous cl~loride, ,giving off two 
atoms of clilorine,- 

C,H,,HN.N H2 + 2Cl2c-) C,H,N : NCl+ 3HC1 
-+ C,H5Cl + N2. 

Eve11 i f  there be formed a corilpourid analogous to C,H, 
N,Cl, Cn, C1, (Erdmann, AnnaJen, 1893, 372, 144) that would 
not bc likely to deconipose, yielding clilorobenzene, at that  
high t e ~ n p ~ r a t u r e  :- 

C,H,N C1, SnClz = C,H,Cl+ N, + S11C12. 

'C'lle fact that ~Iilorobenze~le is not, a product of tAle reac- 
tion is however no proof that diazoninm chloride is not a.n 
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internlediate product. Chlorine in combination with phos- 
phorus, arsenic, or boron does not decompose the base but 
forms definite compounds (Michaelis, Oster, dnxalen,  1892, 
250 ,  123). whereas stannic chloride causes complete rupture of 
it. .Again, the decomposition of the diazonium salt in the  
presence of a hvdroxyl group is much influenced by the radical 
with which i t  is combined. Phenol and nitrogen are formed 
by its decomposition in aqueous solution .- 

C,H,N,Cl+ H20=C,H,0H + N, + HCI. 

In  alcoholic solution the  products are not quite similar, 
the alcoliol causing partial reduction of benzene diazonium 
salt,  being itself oxidized t o  aldehyde (Griess, Annalen, 1866, 
137, fig, IS 3 ,  217, 189: Ber.. 1876, 9 ,  899). 

( 1)  CRHp,S : NC1+ C2HhOH = C6HsOH + N2 + C2HsCl. 
(2) C,H,N : NC1+ CH,CH,OH = C,H, + N, + HCl + CH,.CHO. 

The fornlation of benzens may be increased by reducing 
the dinzotnt,e with alkaline stanni te  (Friedlander. Ber , 1889, 
22, 587). 

Under conditions such as will be described, pure benzene is 
formed by the action of ~ t a n n i c  chloridc on phenylhydrazine ; 
this can be explained either with the assumption of the inter- 
mediate formation of diazonium chloride or without it .  The 
following equation will represent the reaction if d i azo~~ ium 
chloricle is formed : -- 

RHN.NH, + 2C1, = R N  : NC1+ 3HC1. 

NOW since autoreduction is possible in the case of phenyl- 
llydrezirle (Chattaway , Trans. Chem. Soc., 1911, 90, 404), the 
diszonium salt may next take up hydrogen from a r~o t l~e r  
molecule of phenvlh ydrazine :- 

I . .  I 

The i n t r r ~ n e d i a t ~  forn~ntion of tliazoniurn salt is probable, 
coneidering the explosive violence wit.11 wl~ich tlie reaction 
takes place. 

The other equnt.ion that  may represent the  reftction is- 

but ~ u c l l  behaviour of chlorine of stannic cl~loride is not, ex- 
pected from the existence and properties of tile ~nolecular 
corupor~nrls of ammonia and stannic chloricle, 811 C1, (NHR)* 
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(Persoz, Ann. Chem. Phy. 1830, (2) 44, 322) and Sn C1, 
(NH,), {Rose, Annalen, Ph. Chem., Pogy. 1832, 24. 163). 

It is very interesting tha t  ammonia forms a stable com- 
pound with stannic chloride, whereas hydrazine, so similar t o  
i t ,  undergoes complete rupture. 

Nothing, however, can be inferred from the liberation of 
hydrochloric acid; according to  the first method two mole- 
cules of phenylhydrazine liberate four molecules of hydrochloric 
acid, and according t o  the second, one molecule yields two. 
The question whether the rupt.ure takes place through the  
diazoniunl salt or not cannot be quite concluded and remains 
to be settled by further experiments. 

In  a litre distilling flask, 20 c.c of phenylhydrazine is 
poured; i t  is then fitted wit,h a condenser and kept im- 
me]-sed in a large quantity of water. 15 c.c of redistilled 
fuming stannic chloride is addecl through a t ap  funnel. The 
reaction does not a t  once colnlnence but is hastened by stir- 
ring. Perhaps a thin layer of a third substance is formed 
between the two which prevents their actual contact. All of 
a sudden the reaction begins, and i t  is finished almost with 
explosive violence in three or four seconds, the whole flask 
being filled with dense white fumes. After the fumes have 
subsided the cold water is replaced by boiling water. It. is so 
arranged tha t  the whole of the flask is heated with steam. 
s.4 c.c of what was found to be pure benzene was collected, 
nll of which distilled a t  80' C. The gas evolved was found t o  
be nitrogen. If the flask is not carefully cooled during the 
reaction, so much heat is disengaged t ha t  part  of the phenyl- 
I~ydra~zine undergoes decomposition according to Chattaway's 
(lor. (.it.) equation,- 

For the cjnant,itat,i ve estimation of the evolved nit<rogen 
the apparatus figured below has been designed. 

0.2 c.c of phenylhydrazine was placed in the flask and 2 c.c 
of stannic cloricle in the tap funnel. The temperature of the 
water bath surrounding the flask was 23" C, that  of air being 
23 C. After adjusting the level, the reading of the burette 
WRR taken, the pressure was slightly decreased by lowering the 
l~n lb ,  and suddenly the stop-cock was turned and all the 
st1annic chloride dropped in. When the reactZion com~nenced. 
t<here was a sudden increase of gas volume and the pressure 
was increased sufficiently to keep the level of the water in the 
l,urct,te constctnt. After the react'ion, contraction of the gas 
followed and the level was lnairitain~d constant as far as 
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practicable. Next the teniperature of the bath was regulated 
to  23' C and the gas generated was found to  be 25 c.c a t  23OC. 

The residue in the flask was dissolved out in water, tin 
was separated as sulphide, and the filtrate evaporated on a water 
bath. Beautiful crystals of phenylhydrazine hydrochloride 
weighing 0.143 grm. were obtained. The estimation of phengl- 
hydrazine in the substance was made by liberating nitrogen in 
a Crum's nit.rometer with copper sulpllate and acetic acid- 

0.0749 grm. gave 14.1 c.c N, (moist) a t  30" C. 760 mm.; 
1180 grm. gave 22.0 c.c N., (moist) a t  30" C 760 nlm. ; 

percentage of N found, 19.89 an'd 20.26 respectively ; the calcu- 
lated percentage for C,H:N, H , ,  HC1 is 19.37. 

Eviclently, the substance is pure phenylhydrazine Iiydro- 
chloride. Eight different experiments, adding excese of stannic 
chloride, have been performed, and the ratio of the molecules 
of phenylhydrazine, phenylhydrazine hydrochloride, benzene 
and nitrogen lias been found to be 2 : 1 : 1 : 1 varying within 
the limits of experimental error. Blank experiments have 
been macle to determine whether stannic chloride decomposes 
phenylhydrazine hydrochloride or not, and it has been found 
that  i t  hae no action under ordinary conditions. 
- .  

I The vnpour prcsssure of tlie benzene liher~terl by tile reaction h t ~  
not been taken into account in the celclilation and the figures for nitro- 
gen are consequently somewhet high. Sever81 othcr determindions 
yielded similar results 





I 4. " The A-ch'ang (Maingtha) Tribe of Hohsa-Lahsa, 
Yiinnan." 

By J. COGUIN BROWN, M.Sc., F.G.S., 
Geological Survey of India. 

[With Plate IX.] 
The A-ch'angs are one of the smaller groups of the lesser 

known tribes of the Burma-China frontier, whose exact position 
in the generally accepted schenle of racial classificatio~l is still 
a matter of ~ont~roversy. In  view of t'he growing tendency of 
some Indo-Chinese anthropologists to include them witlh one or 
other of the various branches of the Tai family, i t  appears to  
me to be desirable to  collect the scattered references we have 
regarding this interesting group of people, and to reconsider the 
question of their origin in the light of later knowledge gained 
during a short residence in their Ileadquarters, the twin States 
of Hohsa and Lahsa. 

These twin States are situated about Lat. 24" 27'' Long. 
97" 56' ; a t  a height of some 4,500 feet above the level of the sea. 
They lie across the Burma border and are governed by semi- 
independent chieftains who own allegiance to the Chinese Re- 
public, being in the days of the late Manchu dynasty under the 
direct jurisdiction of the T'ing of Teng-yiieh, whose immediate 
superior was the prefect, or Fu  of Yiing-ch'ang Fu. This pre- 
fecture formed part of the " I-hsi-duo" or western division of 
the province of Yiinnan. Both States are in the valley of the 
Nam-hsa, a tributary of the Ta-ping which breaks through the 
Kachin frontier hills in a narrow gorge, and enters the Irra- 
waddy just to the north of Bhamo in Upper Burma. The plain 
itvelf is some 16 miles long (running approximately east north- 
east, wegt south-west) and about 2 miles wide, though it nar- 
rows considerably a t  each end. The eastern half of the valley 
belongs to Hohsa and the western to Lahsa ; both States, how- 
ever, include tracts of country in the surrounding hills, though 
the true A-ch'eng population is confined to  the dain.  High 
bounding ranges rising to 6,000 and 7,000 feet, separate the 
States on the nortl~ from the Chinese-Shan State of Kanai 
(Miing-na), and on the south from Miing-wan. It would be 
difficult to  imagine a greater contrast than that  presented by 
these bare rounded heights, practically devoid of trees, and the 
forest-clad slopes of the alnlost uninhabited frontier ranges 
further west. The whole of the plain is devoted to rice cultiva- 

I Pnhlinhetl I)y the perrnisaiorl of the T)irector, Geological Survey o 
Indit~ .  
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tion wllich is carried on to an intense degree, the villages being 
removed to the lower slopes of the bounding ridges that none 
of the available paddy land may be lost. Seen from the sum- 
mits of the hills around, this well-watered valley seems rich 
enough, but as a matter of fact  the appearance is deceptive, 
for the soil is poor and the crops suffer accordingly. The rice 
grown is not sufficient for the needs of the population, and as 
a consequence large numbers of the inhabitants emigrate year 
by year t o  neighbouring States, and across the frontier into the 
towns and the villages of Upper Burma and the Northern Shan 
States, where they are well known as the blacksmiths and car- 
penters wllo travel over the country in the cold weather seek- 
ing for employment. Such conditions are also aggravated by 
Chinese immigration, For the State has a high altitude and a 
mild and healthy climate, so that  the ubiquitous Yiinnanese 
higlllander can live and prosper therein. As a general rule the 
elevation of the Shan States in Yiinnan is low enough, and the 
climate bad enough, to  prevent wholesde Chinese settling, and 
the Shans are left mainly to themselves for the greater part of 
the year. The A-ch'angs have been referred to as gipsies, 
nomads, born wanderers, and great travellers ; i t  is hoped that 
the explanation given here will end these fallacious descriptions, 
for such peoples never leave the boundaries of their own special 
territories " en masse," except under the unalterable influence 
of some very strong external pressure. 

The Chinese element; of the population is powerful and is 
tending to become more so every day. Chinese-Shans are also 
found in the valley, whilst the hills around are peopled by 
Chingpaw and a few Lisu and Palaungs. 

From the days of the early writers on the tribes of Burma 
until the present time, the origin and relationships of the 
-4-cli 'ang llftve puzzled the scientific observer. John Anderson 
in 1871 gave the first connected account of the tribe, but he 
was so uncertain about its affinities that  he hesitated to  speak 
with any degree of confidence.' A smiliar spirit of uncertainty 
pervades all literature, thus Morgan Webb has this year stated 
that i t  is ' ' highly questionable," and a " matter of much 
hesitation," to  classify the A-ch'angs with the Marus, Lashis 
and %is who are of undoubted and identical Tibeto-Burman 
st0ck.l 

An A-ch'ang when rjuestionetl a t  first calls himself a Shan. 
This is due to  the fervour of the proselyte, and also to  the 
natural desire on the part of the smaller tribal clans in the law- 
less frontier regions, to  ally themselves with some more power- 
ful faction for safety's sake. The Shan himself does not hesi- 

( 1 ,  p. 0 .  (Numerals in b r ~ c k ~ t s  refer to  works quoted at  end 
o f  paper.) 

'1 ( 2 ) .  pp. SO1 arld 263. 
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tate to wear Chinese dress, and to  put up an ancestral tablet 
in his home, should there be any temporal advantage t o  gain 
by being rnistaken for a true son of Han. And in the same 
way all tribespeople in Yiinnan affected by Ch~nese blood and 
influence, persistently a~c r ibe  their origin to the eastern pro- 
vinces of China, whence t>l~eir new Chinese relatives have 
certainly come within the last few cerlturies.' 

The Yiinnanese refer t o  the A-cll'ang as A-ch7ang or Nga- 
ch'ang. The Shans call them Tai Mi5ng Hsa or Tai Hsa, Mollg 
Hsa being the general name for Rohsa and Lallsa. To the 
Burmese they are known as Maingtha, which is a corruption of 
Mijug Hsa. On close questioning the A-ch'ang admits readily 
enough that  he is not a Shan, a view which was also expressed 
to  me by the 8awbwa of Lahsa. I have never succeeded in 
persuading anv individual to  own his kinship wit11 the despised 
Ib ye relz,' ' the wild men of the hills, a term applied by the 
Chinese to Chillgpnw, Lisu, A4aru and all such peoples. Hohsa 
and Lahsa are governed 1)y sawbwas or chiefs who trace their 
a,ncestr.y to Chinese ~uilitarv co~nnlanders, sent from Ssu-ch'uan 
some 400 years ago to quell rehelliolls on t l ~ e  Yiinnan border. 
For their silccessful services these leaders were given llot only 
the present A-ch'ang States, but the Chinese-Shan States of 
Kanai and Nantien as well, which their descendants now rule. 
The families have intermarried to  a great extent with the 
indigenous peoples, and have lost the typical Chinese cast of 
feature, thongh they invariably assert their Chinese ancestry. 
When I visited the A-ch'ang country in 1910 the Hohsa 
Sawbwa was a youth about 16 years of age. who was engaged 
to  rnarry one of the daughters of the Kanai chief. The Lahsa 
Suwbwa was an elderly man. with the dress and habits of a 
pure Chinese. 

I t  has often been asserted that  the A-ch'rtngs resemble the 
Shans very closely, but this is not the general rule As far as my 
experience wit11 both races goes, I believe they usually differ 
very considerably. I n  stature they are a smaller race than 
either the Chinese or Burmese Shans, both men and women 
being of short but sturdy build, mitli darker skins, smaller and 
flatter faces, and more promitlent cheekbones than the typi- 
cal Shan. Anderson remarked, The breadth between their 
eyes is considerable, their mouths are generally heavy, and the 
lips more or less protruding." "0 the practical anthropo- 
~netrist  these differences are very apparent, and venturing 
a suggestion in the absence of detailed measurements, the 
average A-ch'ang appears to  me to  bear a closer relation t o  the 
Chingpaw type of the Tibeto- Rurmanfamily, than to the Shan, 
aa far as feeturos and outward appearances go. 
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The dl-ess of the male ,A.ch'ang is lnuch the same as that 
of the Chinese Shan , but the woman's dress has many distinc- 
tive features. I am unable to  add anything to Anderson's 
excellent descriptions, which appear to have been overlooked 
by other writers. I therefore propore to  rescue them from 
the unmerited oblivio~l oE an ,znl.ient, report and to reproduce 
thpm here .- 

"The costume of the male peasantry i s  a double- 
breasted loose jacket reaching to the loins, and buttoned 
down the right side. The but,tons are frequently jade, am- 
ber 01. silver. Their turbans are thick t)lue cotton cloth, 
witR a long fringe at the free end, which is usually wound up 
with thc pigtail, and brought round the outside. In rainy 
and sunr1-y weather a very broad straw hat, covered with 
oilcd silk, is worn over the turban. Their trousers are 
very loose, and reach only a short wasy below the knee. 
The shins are bound round with long strips of blue cloth 
to protect them against injury, a fashion that  seems to 
prevail not only among the Shans and Kakhyens, but also 
among the Chinese peasantry generally. Their shoe uppers 
are made of thick blue, almost felt cloth, embroidered 
with narrow braid, and with thick leat'her soles." 

With regard to  the women's dress Anderson writes :- 
"They wear the Shan jacket, and loose trousers like 

the men, but with the ends unhemmed. The back half of 
the jacket is prolonged downwards to below the knees like a 
long divided coat-tail, and a double Chinese apron is worn 
in front, and with the tail completes a kind of skirt. In 
addition to the silver plate-like brooches, the shoulders are 
ornamented with an epaulet of smell hemispherical discs, 
the one on either yide being connected by a line of silver 
buttons passing round the shoulders. The waistband of 
the apron is about six inches broad, and dilates behind into 
a richly embroidered pieco that forms a distinctive fea- 
ture of the dress of that peculiar people. They seldom 
wear shoes. Their head-dress, however, is the rnost strik- 
~ n g  feature in their attire, and consists of a hoop about 
six inches in diameter, made of cloth wound round a rat- 
tan, and placed on the crown of the head, with the hair in 
front transversely divided and gathered up, with that of 
the back, into the centre of the hoop, and plaited into the 
enda of a flat chignon of the dimensions of the internal 
diameter of the hoop. The latter is kept in posit-ion by 
about 25 to 30 silver pins fastened in to  the chignon and 
mase of hair, with their heads resting on and completely 
hiding the hoop. The pin heads are large, thin, flat plates 

1 (11, p. 102. 
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of silver, placed longitudinally to  the length of the hair, 
and either embossed or engraved with figures of leaves or 
of flowers. The result of this arrangement is that  the 
crown of the head is encircled with a silver wreath of the  
diameter of the hoop ; and outside it is wound a scanty 
blue turban, to  the frinqes of which a number of silver 
finger rings are usually tied, and allowed to  hang down 
behind. In full dress, in addition to the ordinary hair 
pins, four much larger, usuallv richly-enamelled, ones are 
worn a t  the front, back, and sides of the circle. . . . . . . . 
Full dress chignons and their pins are a foot in diameter. 
The head of a pin of this kind is eight inches in length, by 
two in breadth, and of the most. intricate construction. 
The simplest is made of silvsr wire, and flat pieces of the  
same metal cut into fantastic figures and representations 
of trailing plants, in full flower, the colours being given by 
various enamels, of which green, blue, purple, and yellow 
are the chief. In  some the leaves are worked out in the 
finest filigree, and in one specimen I purchased, there is a 
figure resembling a swan resting on its outstretched wings 
among a bed of flowers." ' 
For the sake of colnparison I g ~ v e  here Anderson's descrip- 

tion of the dress of the ordinary Chinese-Slian woman of Kanai 
or Nan-tien, the neighbours of the A-ch'angs on the north, 
and with whom the latter are constantly confused :- 

* '  Their ordinary garb is very sombre, but their peculiar 
head-dress, like an inverted pyramid, gives them an 
oulri appeararlce in the eyes of a stranger. I t  consists of a 
long band, or rather a series of long blue scarfs, about 1 
foot broad and of a total length of 40 to  50 feet long, wound 
round the head with great regularity, and towering lip- 
wards and backwards in a large pile, the free end of which 
is usually fringed, and embroidered with pretty devices in 
gold and silk bhread. The folds are arranqed in a crescent 
over t!le forehead witdl ttie greatest precision and neatness, 
and occasionally n iew silver ornaments are fastened to  the 
front of the turban, or attached to the embroidered end, 
which is allowed to hang a short way tlown the neck. The  
top of the head is leftuncovered in the centre of the tur- 
ban, and the hair is or~larnented with silver hair-pins, with 
flat llonds with richly-erlamelled representations O F  flowers 
and insects. The jacket i s  short and moderately loose, 
and lias a narrow erect collar It is fastened a t  the neck, 
and down the centre, by a number of thin, square, enam- 
elled plates of silver; and in full dress, tthe shoulders and 
a line down the back, and another in front, are covered 

- - -  
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wit11 large hemiapherical silver buttons, richly emboesed 
with figires of birds and flowers, enamelled in various 
colours. The sleeves are rather loose from the elbow, and 
usually folded back, showing a massive silver torque-like 
bracelet. A tight, thick cotton skirt, frequently ornament- 
ed round the lower third wit11 squares of coloured silk and 
satin or embroidered work, with a pair of close-fitting leg- 
gings made of the same material, and handsomely embroi- 
dered shoes, with slightly tnrrlcd-up toes, complete their 
external attire. On particular occasions, a richly embroid- 
ered cloth is worn over the skirt." 

The A-ch'angs arcb expert silversmiths, and the craft has 
attaincd a surprising degre: of development among them, 
as the beautiful design and finish of their ornaments testify. 
The women wear ear-rings, finger rings, neck hoops and 
bracelets which exhibit great variety of decoration and effect- 
iveness. A common form of ear-ring, a specimen of which 
I have in my collection, consists of a flat open ring of silver 
wire, massively enriched with smaller silver strands, and 
carrying two engraved silver bosses near the opening in the 
circumference. From i t  is suspended a bell-ahaped structure, 
made from an inverted silver rosette, with indented edge9 
from which pendants are hung by fine silver chain work. 
Their use of silver wire,  filigree, and delicate decoratiorl in 
enamel is unsurpassed t)v any of the surrounding tribes. 

The A-ch'angs are a quiet, inoffensive people. fervent Bud- 
dhists and exceedingly shy. In most of the Chjnese-Shan States, 
the religion of Gautama is not followed with the zeal which 
characterizes i t  in Burma, thus while every village or group of 
villages has its " wat " or monastery. pagodas and zyats built 
by the pious believer are uncommon. Again, the Cllinese-Shan 
Buddhist priests sometimes doff the yellow robe and follow 
the lucrative calling of the silversmith for a day. They are 
often inveterate smokers ancl addicted to the use of opium, and 
they do not beg their food from door to door i t 1  the ordained 
manner. I n  Hohsa and Lahsa, however, the p r i e e  are more 
orthodox, and their example is followed by the common people, 
80 that the religion has retained its pristirle simplirity, and is 
free from the laxity which blemishes Shan Butldhism, and 
which is doubtless due to t h .  superstitions largely borrowed 
from srirrounding Animistic tribes. The Hohsa valley is shut in 
towards its south-western extremity by a low range of foot hills 
which is crowned by a group of pagodas of rt type oommonly 
met with in Burma. 

A-ch'ang houses are usually built of bricks on the ground, 
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and not raised iike those of the Shans and Burmese. Each 
village is surrounded by a low mud wall, or a thick cactus 
hedge, and stands sheltered in its own grove of bamboos or 
other trees. The residences of the chiefs are built after the 
fashion of an ordinary Chinese " ynmen," and t'he walls are 
decorated with drawings of dragons, which is also a Chinese 
custom. 

All the A-ch'angs speak Shan, and many of them know 
some Chinese as well. I t  is owing to these facts and to their 
conversion to  Buddhism thab their true Tibeto-Burman origin 
has been lost sight of. They most certainly use their own 
tongue to a very considerable extent amongst themselves, and 
i t  was by the study of this dialect, influenced and added to  by 
Shan as i t  is, tha t  Major Davies was able to point out its proper 
association with the speeches of the Zi, Lashi and Maru,-the 
curious stranded groups of people left by the Burmese in the 
highlands of the N'mai Hka vallev during their immigration 
from tlie north into the plains of the -Irrawaddy basin.' 
Davies' evidence was sufficient to bring so high an authority 
as Sir G. A. Grierson to  regard the A-ch'ang speech as more or 
less closely connected with Burmese, and to place t.he languages 
of tlie Zi. Laashi, Maru, Hpon, and A-cll'ang in 1-1, group called 
Kachin and Burmese liy brids. This distinguished au t lior, how- 
ever, ia careful to point out that  i t  is possible that  these lan- 
guages are not hybrids but independent forms of ~peech . '~  

A full and careful examination of these dia,lects is very 
urgently callecl for, the tribes tllemselves are being merged into 
more powel-ful neipllboura with an amazing rapidity, and the 
oppo!.tunity ca,nnot last very much longer in the case of some 
of them. As i t  is, the material which is now available, and 
which will go far to  solve the foundations of the problems con- 
nected with Bnrrneqe civilization and culture, is vanishing 
without being recorded. 

I propose to sumniarise here the views of the principal 
au tllori ties on t,ile A-ch 'ang people. 

I n  t lie first volume of the " Report on tlle (.'ensus of Burma 
of 1891 ," A! r. H. L. Eales with the assistance of Mr. B. Hough- 
ton, and the late Dr. Gushing? placed the Maingtba dialect with 
those of the Chinese-Shans. Ahoms, Hkamptis and Rurmese- 
Shans in the Northern anbdivision, of the Taic Shan group, of 
the Polytonic family." 

In the " Gazetteer of Upper Burma and the Shan States " 
p~lblisllerl in 1900, Sir (korge Scott t>aking the researches of 
Captain (noa~  Major) Dnvies as a basis, e~ t ima~tes  that  about 
30:; of the words of the A-ch'ang dialect appear to be connect- 
ed wit11 R~~rrneae,  and I?"', with Shan. These latter are 
considered to Imve been \,orrowed from the surrounding Shans, 

-~ ~ - . 
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as names for tilitlgq of which t l~ey knew nothing until they met 
the Shans and t\-er.P c.onvertorl to I3uddl~i;nl. The A-ch'iang 
language is t , \ u s  show11 to be very (-losulv connected with 
Burnleac, a,nd its resemblatlce to t.llp ! a ~ l g [ ~ ~ . g r ~ s  of the Zi, 
Maru, and 1,aslli is still more  emar ark able, while w i ~ h  the 
dialect of the Hpoll oE the upper defile of the Irrawaddy, i t  has 
many points in cotnmon Unfortunately Sir George Scott while 
considering the A-ch'ang a distinct race groups them with the 
Tarena, Tarengs or T u r e n ~ s ,  who are said to  be found on the 
western border of the Chine.;e-Shan State of Santa, and in 
Hkamti Long. 

In  a later work Sir George Scott has abandoned this defi- 
nite positio:i and taken up an agnostic one. He now writes 
( 1906)' that the Nlaingthas etionld rather be called dragoman 
Shans than Bur~~leue,  "and that their speech should be called 
navvy's patter rat,her than a detinite language. A literary 
Maingtha tnight make a ianguage of it,, just as Enelis11 t.akes 
words from everywhere, even from cracksmen and destitute 
aliens. The Maingtha's dress proclaims him a Chinese Shan ; 
his industry suggest.; the Cliinalnan; and his features suggest 
intermarriage with the Chingpaw. He will probably come to 
be called a worthy mongrel " " We are not concerned 
liere with what bhe Maingtha may, or rnay no&, eventually 
become, but with what Ile originally was, believing that in 
spite of admixture of blood and gct~eral racial disintegration, 
his Ti beto-Burman relationships can still be traced. 

Mr. C. C. Lowis, I.C.S., ill the " Report on t.he Census of 
Burma of 1901 ," again raises I he qriestion of the classification 
oi the A-ch'ang or Maingtha, and while tardily admitting that 
Sir George Grierson is doubtless justified in includirly the 
Maingtha speech among the Burmese languagea, speaks of the 
tongue as R conglon~erate, " a pedlar's jargon, the outcome of 
generations of wanderings. " :' Following Sir George Scott 
he classifies the Mai ngthas with the Tarenge, indicating, how- 
ever, that  tht~ir dress and general 3ppearance point more to a 
Chinese or Chinese-Sl~an affinity. Tl~eir  home is said to lie for 
the most part near Hknmti-Long Attempts have been made 
at, dificl.er~t tirl1c.s tc) prnvr that the l'arengs, Tut.ungs or 
Tairongs are Shans. 'I'hns Lieut. (now colonel) (iurdon ingeni- 
ously contracts or rather corrupts Tailong, (great Tais or 
Shrtns), into Ta.irc>n!c: and finally into Turnng. He relates that 
they are generally regarded as  Shans in the neighbourhood of 
the Hkampti country, and t h i ~  in spit,e of the fact that  the 
tribe in question spoke pure Singpho! * Colonel Gurclon 
has fallen into the old, but unfort,un;l.tely still prevalent, Inis- 
take,-the classification of a partially absorbed Tibeto-Burman 
clsli with a Tai race, owinp t,o the consequent' maeking of their 

. . 
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peculiar lingual and physic:al characteristics. Should the 
Tarengs have turned out to belong to the Tai family, much 
weight would have been added to the arguments of those who 
would classify the A-ch'ang with the same race. The present 
tendency however is to  regard Mr. Errol Grey's Tarengs, 
Turengs or Turungs as Chingpaw pure and simple.' 

While I am unable to  admit the identity of the Tarengs 
or Tarens with the A-ch'ang, i t  is interesting t o  note that  the  
western borders of the Chinese-Shan State of Santa in Yiinnan, 
are peopled for the greater part  by Zis, a very closely allied 
people. 

In  a nlore recent work (1910), Mr. C. C. Lowis reiterates 
his previous opinion. that  the Mair~gtha are probably merely 
Chinese-Shans, and that  there is a far fainter Tibeto-Burman 
elemerlt in their language than was a t  one time supposed. He 
therefore no longer regards them as having a place in the same 
dubious category as the Hpons, who are now proved t o  be a 
Tibeto-Burman race which is in the last stages of absorption 
I)y the surrounding Shans 

In the last Burma Census Report (1911), Mr. Morgan 
\Vebb, 1.C.S , only places the A-ch'ang speech i n  the same 
compartment as that of the Zi, Lashi and Maru, as n tentative 
measure, and remarlis that  the " Maingthas have adopted the 
dress, cust,oms, and religion of the Shans to such a n  extent 
that  there appears to be nothing in common between them 
and the remaining tribes of the group." This writer however, 
admits that  i t  is p~obable  that  their ancestry is a complex of 
Maru, Kachin, and Shan " 

It is unwise to judge the A-ch'ang, or the extent to  which 
he has been modified by outside influences, entirely from the 
administered and enumerated areas in Burma, over which the 
poorer stragglers from the headquarters of the race I~eve  to  
wander, owing to  circumstances beyond their own control. 
This surplus population in any case is less likely t o  approximate 
closer to  the original ancestors of the race, than the settled 
members, living in their own country, and bound together by 
all the ties of communal interest. Beyond a doubt the race 
is fast disappearing, its manners and customs well nigh 
absorbed in those of the Shans, and its language rapidly becom- 
ing oxtinct, owing to the supremacy of the tongues of numer- 
oue and more virile neighbours. The process however has not  
gone so far  as the lash Burma, Census figureo would lead us to  
suppose,- otherwise all hope of future research would have 
nearly vanished. 

1 (12). In this connection see also (12), pp. 16, 17 ,  where the views of 
Davies and Qeorge are mentioned. This valuable work was not avail- 
able until this paper wa9 in the press. 

2 (11). q 2 ) ,  p. 263. 
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The clue to  the mystery was obtained by Davies, and i t  is 
certain that further knowledge will go to  strengthen the con- 
nection between the A-ch'angs on the one hand, and the Maru, 
Lashi, Zi, and Hpon tribes on the other. Far  from being the 
waifs and strays which recent literature might well lead the 
reader t o  imagine, these dying races have preserved for us the 
records of the immigration of the Rurmese themselves into the 
regions which they now occupy. The unusual resemblances of 
tlre Maru, A-ch'ang, Zi, Lashi ancl Hpon speeches wit.11 Burmese, 
is not the family likeness of the other Tibeto-Burman tonguea 
with that  language, but "is sufficiently close to warrant the 
belief that  a t  some not verv distant period these races spoke 
one tongue." ' 

The N'mai Hka valley is still the home of the Marus, who 
extend southwards into the Northern Shan States a d  east- 
wards across the frontier a short way into the province of 
Yiinnan. To the east of the Marus, the Zis are located, whilst 
on the west about the confines of the Bhamo and Myitkyina 
districts the greater number of Lashiv are found. L'hese tribes, 
with the Hpons, were the last stragglers of the Burmese immi- 
gration, or perhaps settlers in the hills, who preferred to remain 
where they found themselves than to  travel further down the 
great river with the main body. I do not think there is any 
evidence for supposing that  the Lashis and Zis are side brm- 
ches from the Maru, t'he prnbability being. rather that they are 
of common stock and origin, and that  their present distinctions 
are later growths, consequent on the varying external influen- 
ces to  v-Ilich they have been subjected. Each of the five 
groups has snffered by absorption into more powerful neigh- 
bours, and owing to intermarriage. warfare, and the practice of 
slavery thert: is now little left by which they can be distin- 
guished. The Marus, Laallis and' Zis are surrounded by Ching- 
paw, ancl "there is now very little outward difference between 
them and the Chingpaw." ' The Zis even now consider that 
they belong to the Lepai clan of the Chingpaw, and although 
not recognized by the latter as euch, the process of ahsorption 
is completer than in the case of the Laahis. A recent traveller 
through the upper part of the Maru country informed me that 
the Marus there had her>orne Kachins, and that  they could not 
now be separated. 

I n  the same manner the Hpons and A-ch'ang have had to 
submit to the gradual dissolution of their peculiar tribal life, 
language and customs hy a more peaceful, but none the lea 
certain, onward movement of the Shans. The Hpons ale in 8 

more advanced stage of decay than tho A-ch'ange. In both 
cases the chief factor has undoubtedly been the levelling, 
civilizing action of Buddhism .-a factor of greater importance 
---- -. -.  . - 

1 (4). p. 303. % (11). p. 33. 
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than is often supposed when dealing with hy hrid Indo-Chine~e 
races. The introduction of the principles of Gautlama, the 
influence of a literature, the growth of a prie~t~hood,  and the 
development of education would quiclily tend t o  spread the 
speech and manners of the stronger tribe. I n  this respect the 
sacred book of the priest, and the trade route of the merchant, 
are  every whit as potent as the conquest of the  soldier, or the 
raid of the slaver. 

Before concluding this paper, I would alrain draw atten- 
tion to  the necessity for a thorough and sympathetic study of 
the languages and customs of this interesting group of tribes, 
before they are finally submerged. I n  the worcls of Sir George 
Urierson, most of the dialects belonging t o  the Burmese group 
are all but  unknown, and the sarne could be asserted- with 
respect t o  the general ethnology of many of tlhe tribes. 

I n  this paper I have attempted t o  show briefly :- 
(1) that ,  the la.ngua.se, appearance and dress of the A-ch'ang 

or Maingtha is sufficient to indicate their near relationship to  
the Maru, Zi, Lashi and Hpon tribes which form the Burmese 
section of the Tibeto-Burman group of languages ; 

(2) that ,  originally they ha,d n o  connection with any branch 
of t,he Tni or Shan group, as indeed their own t'raditions point 
out. 'TI-~eir ab~orpt~ion into the Sllan race has been largely 
brought about by their conversion to  Buddhism, as a, result of 
the accident of geographical position ; 

(31 tha t ,  the Maru, Zi, Lashi, A-ch'ang and Hpon tribes, 
as they are now known, are stragglers or settlers froin the 
main Burmese immigration down the N'mai Hka into the Irra,- 
waddy pla,ins. The first three tribes were headed off and 
eventrlally separat,ed from the main stocls by Cllingpaw clans, 
by whom they have been largely assilnilated. The latter two 
coining into contact w i th  Shans suffered the same process, 
cornplicat.ed in the case of the A-ch'ang by extensive Chinese 
immigration ; 

(4) t,hat,, in view of t,lle rapid decay of the customs and 
language of t.l~er~e people, by tlheir absorption int,o stronger 
races, and also of their great importance in settling the origin 
end early  movement,^ of the Burmese, further research is 
urgently called for art once. This should not only be, linguis- 
tical, but antliropometricnl and etlino1o;:ical as well. 
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15. Earliest Jesuit Printing in India. 
From the Spanish of the Rev. Cecilio Gomez Rodeles, S.J.  

Translated by the Rev. L. CARDON, S.J., and edited by the 
REV. H. HOSTEX, S.J. 

[The present article is a translation from the Spanish of 
part of Imprentas ,i de 10s Antiguos Jesuitas / en las / Misiones 
de Levante / durante 10s siglos X VZ a1 X VIII / Datos recogidos 
por el P .  Cecilio C6mez Roddes / de la CompaGia de Jeszis,l/ pp. 
4-17. The complete reprint of Fr .  C. Gbmez Rodeles' articles 
conlprises pp. 56;  for he retraces the origin and development 
of Jesuit printing, not only in India, but in Macao, Japan,  China 
and Tndo-China. To us here the chapter on Jesuit printing in 
India commends itself as t l ~ e  most interelsting. 

Block-printing , a Chinese invention, was known and 
practised in Tibet and Nepal from remote times; some 200 
yeara ago, i t  was a t  times resorted t o  even in Bengal." 
It is, however, a well aclinowlerlged fact that  tlie Jesuits 
were the pioneers in India of the European process of printing 
with movable type ; but,  whereas i t  was generally supposed 
that Jesuit printinq began in 1577 under Bro. John Gonqalves, 
we now learn that  a press had been a t  work at Goa since 1556, 
only 4'; gears after the conquest of that  town by the Portu- 
guese This early introduction of printing into India reflects 
no little credit on the spirit of enterprise of the Portuguese 
Jesuits, considering that  Mr. Bolts complained in 1768 of the 
total absence of printing-presses in Calcutta. Printing seems to  
have begun in Calcutta only in 1778,%.e., 78 yeara after the 
foundation of Fort  William. Bombay showed herself even 
more backward. The printing-press of the Danish Missiollaries 
of Tranquebar was the first, after those of the Jesuits (1712). 

According to  PC. C. GGlnez Rodeles, the Goa press was not 
the only Jesuit press in India. Others sprang into existence 
on tlie West Coast and on the Fishery Coast : a t  Vaipicotg, 
Rachol, Cochin. Ambalaceta, Angamale and C r a n g a n ~ r e . ~  A 
certain number of the books printed were in Portuguese. Fr. 

[ I  (Articulos prrblicados en lu revaata liazhn y Fe) / Segt~nda Edicidn. / 
Madrid / Eqtablecimento tip. " Suceeorefi de Rivadeneyra " / Impreeores 
rle In Reol Casa 1 Paeeo do Sun Vicente. nlim. 20. 1 1912. 11 

9 C'f. DINESH CBANDRA SEN, Hiet. o/ Bengali tang. and l i temt . ,  
Calcutta. 191 1. p. 849. 

8 ('f .  East an1 West. March 1902. p. 550, quoting Dr. Busteed's 
Echoe~ from old Calc~~lla. 

4 Them two presses must have b ~ e n  the seme as that of Vaipicota, 
which was occaaiondl y shifted. 
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C. G61nez Hodeles limits l i iv  iricluiry to t l ~ e  work done by Jesuit 
writers for tlie India11 vernac~ulars : Koilkani, Kanarese, Jlarii- 
thi, h1ni;~y;lIam. and Tamil. Some works were also printed in 
Ethiopic, an:l a large number of translations into Syriac was 
preparcbd for t'he usz of the St. Thon~as Cliristians. 

To-day, when most of the Indian vernaculars have been 
thororighly studied and classified, i t  is not easy for us to  
realize the hesitations felt by our predecessors in discriminat- 
ing and denominating some of our allied dialects. Our early 
missionaries applied the term " Malabar " to both MalayR!am 
and Tamil; Kanarese was long a misnomer for Korikani ; the 
" Rrncmana" tongue did not necessarily mean Samskct ; a t  
Goa it rileant rather Konkani or Mariithi ; Badaga was Telugu, 
while Hindostiini applied even to  ~ a r i t h i .  These points, if not 
unknown to  Fr. C. G6mez Rodeles, have not been touched upon. 

Though the Catholic Missionaries of the West Coast must 
have recognized a t  a very early date the existence of a dead 
language among the Brahmans, i t  was not until much later 
that  some of them applied themselves to  a study of it .  The 
work of translation made in 1559 of what must have been 
some Snmsk~t  books appears as an isolated case. Pr. Francis 
de Sousa, S.J .  (Oriente conquistado, Lisboa, 17 10, vol. I ,  conq 
I ,  div. 11, nos. 42, 43) relates how a Brahman convert, named 
Manoel, whom tile University of Salamanca had honoured 
with the title of Doctor utriusque juris, robbed a Brahman 
Pangit of his MSS., of 18 volumes of the " Gita Veaco " and 
other nut hors imcient and modern. He brought them to Goa 
and translated the substar~ce of tohem into Portuguese. Fathers 
Gonqalo de Sylveira and Francisco Rodriguez, S.J., drew up a 
refutation of them point by point. Fr. de' Nobili studied 
Samskrt in the beginning of the XVIIth century, and so did 
several other Jesuit Missionaries a t  a later date : H. Roth 
(Mogor) , Beschi (Madura), Calmette, Cmurdoux, Pons (Carnatic), 
Jlosac (Chandernagor), Bischopinck, Hanxleden, Pimentel, Hau- 
segger (Malabar), Tieffentaller (Mogor). It is chieflv through 
the letters of some of these that the attention of European 
savant8 was drawn to the affinities between Europenn and 
Indian languages.' As for the Missionaries near Goa, they do 
not appear to  have busied themselves with the study of 
Samskrt. The term ' ' Rracmena" as used by them is to be 

-- - 

1 The story is given a t  full length by E'r. A .  tla Quadros, B.J. (r>rc. 
15.X) in Epistolm l n d i r r ~  De Slvp~nd is  R e b v ~  . . in  India. . . Lovanii, 
1566, pp. 292-299 " V e a c u ~  " is there suppo~etl  t o  be sonle ancient 
autbor. " I n  l i b r i ~  nee-io cuiire Venci, rlupm tanqrri principerll. 
coripheii ~ s t i m a n t  ; quiq ; 18 ( 6mentariorli vul~lrrlina in p n t r i ~ s  leges, 
a l i q  ; cGstitut iones variorl? rloctorii suo tEpore reliy liit. " Krsnu appearn 
under the form " Risinr~s," p. 108. In nnother letter from  OR (16(;0) 
" Guita " is taken for a person ( p  376). 

'2 Cf. the chapter on Sehukyt in Fr. J. I)AHLMANN, S..J., Die Sprach- 
kunde und die  mia as ion en. Fmiburg, 1891. 
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by such other terms as  we see them use, viz . ,  
' Bracmana-Marasta ,' ' " Rracmana-Canarinl,' ' and " Hracmana. 
vulgar," under which we recognize Marsthi and Kolikani. 

Sir H. Yule (Hobson-Jobson, S.V. Canara) shows how the 
term Csnarijs is applied by the old Portuguese authors to  the 
I<onkani people and Ia,tiguage of Goa. The Jesuit Missions in 
Kanara proper began only under Fr.  Cinnatno. after 1644. Fr. 
Thomas Stephens' works are not then in  Kanarese. but  in 
Icolikani. The large admixture of MarRthi, which they con- 
tain, has made some looli upon them as written in Mariithi 
rat,her than in Kolikani. The efforts made by Bro. John 
Gonqalves (ante 1579) to cast " Canarim " types must, probably? 
be understood of Korikani to  be print,cd in Kanarese type,  
sicce even now the Kanarese alphabet is generally employed 
for recording Korikani.] Eventuallv, the Kanarese alphabet 
was made use of, we a,re told. (Cf. DR.  G. A GRIERSON,  Lin- 
guistic Survey of India, Vol. VI I ,  p. 187.) Our impression, 
llowever, is that the Port,ngu~scb ,Jesuit. Missionaries printer] 
T<olika?i in Rornan, e .g . ,  Fr .  Thomas Stepher~s. ( C f .  FR. J. 
I ) A H L ~ I A N N ,  a c  Spmchkunde ~cn,d die ,Vi.s.sion,en. Freiburg, 1881, 
pp. 7-22.) 

A similar confusion obtained between 3lalay%lam and Tamil. 
Yule (Hobson- Jobson, s.v. Malabar) is correct, we believe, when 
11e points out tha t  the " Malabar " tongue in which Fr.  Henry 
Henriquez, S.J., a Missionary on the Fishery Coast and a t  Cape 
Cornorin, was said by St.  Francis Xavier to be very proficient, 
was not Malayiilam but Tamil. This ~nisapplication was 
general down to  the beginning of the S I X t h  century, and 
still holds among the more ignorant Europeans and Eurasians 
in S. India and Ceylon. In  the Bibl. Nationale of Paris there is 
a " ~ra'mrnaire pour apprcndre la langue Tamoul vulqairement 
nppelio le Malabar.. . Fnite ri  Pontichkr?y el achevte le 18, 
Nove.mbre 1728 pa.r un Missionnoire de la Compagnie de Jksus 
de In Mi~s ion  du Carnate." " The Catholic Missionaries of  
Burma still spea8k of their Tamil Christians as " nos Mala- 
hares. ' ' 

There can he no doubt tha t  Badacra meant Telugu (cf. 
Yule's Hobson- Jobson,. S . V .  Badega). F r .  cle 1.1 Lane was the 
n,uthor of a Telugu Dictionary and  a Telugu Grammar. A 
copy of t.he Iatt,er in t l ~ e  Bibl. Nationale of Paris is inscribed 
thus : " Qrammrrire pour apprendrc la langue Telenga dite vul- 
plarerncnt le Bndegn., faite r i  Pontichdry 1' an  1729 par u n  
Missionnaire de la Compaanie de Jksus dr In Mission fran~aise 
du  Cnrnnte "" 

. . ~ .. -- -- -- 

I Cf. Zmper .  Qnzelt. ol I n d i a ,  O x f o r d ,  1907. Vol .  I ,  p. 374 .  
2 Tlln author was Fr P .  do 1 ~ .  Lnne. S.J. Cf. JTTLTEN VINSON, Rev. 

d r  l i n q ~ l i s t  (11 de philol compnrc',e. I'aris. Maisonne~ivo, 1899. Vol. X X X I I ,  
15 R V P .  1899, P. 101. 

3 ( f .  i h i d . .  p. ? 
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I t  must be ~inderstood that ,  though we have modernized 
Fr.  G6mez Rodeles' spelling for the names of some of our 
vernaculars, we have left others in the form employed by the 
early missionaries, in order to  avoid worse confusion. 

Any words or passages within [ ] arc? ours. 
H .  HOSTEN, S.J.]. 

GOB.-When S t  Francis Xavier landed a t  Goa on May 6, 
1542, he may be said to have taken possession of that town. 
Here, in course of time, and under the visible protection of 
God, the number of the Jesuits and the sphere of their civiliz- 
ing action went on increasing.' 

Goa was to become the Jesuit seminary for the whole 
East, for i t  was h2re that  young rnen fresh from Europe, and 
the sons of Europeans chosen by God in India as evangelical 
~~ecruits ,  completed their studies and prepared themselves for 
the apostolate." 

I t  was a t  Goa that  the new missionaries took rest after 
their long and dangerous journey, that  they learned one of the 
native languages, acquainted themselves with the manners and 
customs of their future neophytes, and trained themselves in 
the handling of spiritual weapons, until their Superiors dis- 
tributed them among the immense kingdoms of the Rising 
Sun, for the most part under the sway of paganism. 

Goa, finally, gave shelter with due charity t o  those who 
had sacrificed their health and strength in unwholesome climes, 
until they either recovered their former vigour or were called 
away to  receive in heaven the reward they had merited by 
their apostolic labours. 

In 1673, thirty years after the arrival a t  Goa of the 
Apoetle of tlie Indies, that  capital with its neighbourhood had 
a population of 90,000 Christians, 2,600 of whom had been 
that  very yeas regenerated in the waters of Baptism. 

As many as 500 children were taught in our Goa schools 
the rudiments of letters, the Christian DoctorineS and Christian 
morality; these together with a hundred orphans were mein- 
tained a t  the expense of the ~ o l l e g e . ~  

I n  the beginning of the year 1576, nearly the whole island 
of Goa waa Christian, and, though the number of evangelical 
labourers in the East was rather small, yet there were a t  GOB 
100 Jesuits, mostly students perfecting themselves in virtue and 
learning. 

Civilly, that great city wa.. the emporium of Portuguese 
trade in India and the seat of the colonial Government. 

- - - -. - . - -- - - - - -- 
1 Monuments Xaveriarm. t.  I, p. 260 nqq.  ; FR. F .  de S o n s ~ ,  8.J.. 

Oriente conquietado a JeeuChrbto, parte I, conq. I ,  div. I . ,  nn. 16 and 17 .  
9 FR. SACCHINI,  S..J., Hie:. Soc. .Jeeu, p 11, lib. I ,  n. 61. 
-7 [By Christian Doctrine understand throughout the Catechiem.] 
4 Littarce Annum, 1673 and 1674. [Pyrard de Level epeaka of 2000- 

pnpile in 1610, all educated gratie.] 
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Alive to its advantages, tlhe Superiors realized from the 
very beginning the necessity of establishing there a printing- 
press, not only for the sake of the College and the schools, but  
also in order the help the numerous Christian communities in 
formation in the East,  by procurirlg books to the missionaries 
and to the new converts to our lioly faith. 

A Spanish Coadjut,or Brother, Juan de Bustamante, 
brought from Europe the material of the first printing.press 
with nlovable types which appeared in India. It started work 
in 1556, by printing the philosophical theses for a public dispu- 
tation of our students.' 

Though for some t,irne i t  was of little use for want of a 
man who could manage skilfully the types and the press," 
Guttenberg's invention proved most useful by printing books 
in several Indian languages. 

The Catechism, composed in Portuguese by St .  Francis 
Xavier for the instruction of the faithful, specially of the 
children, had been in everybody's hands in manuscript form. 
I n  1577,"t came out of the Goa press type-printed: a piece of 
work which one can fancy was no less useful than remark- 
able.* 

Leaving aside the Portuguese books printed in the College 
of Goa, whenever there is no special reason to mention them, 
we shall review those printed in other languages, after a brief 
mention of the services rendered to  the Ethiopian Mission by 
the printing-presses of Goa. 

G0A.-ETHIOPIC.--The Mission of Abyssinia or Ethiopia, 
had long been wished for by the King of Portugal D. JoBo 111, 
by St. Igncttius of Loyola and the Sovereign Pontiffs Julius 111 
and Paul IV, and when, after careful preparations and a t  the 
cost of 110 small sacrifices, i t  was a t  last established in spite of 
great difficulties, i t  showed extraordinary signs of success. 
However, tllougll the fruits of i t  were not to be despised, they 
were far from corresponding, in the beginning especially, t o  
the high hopes i t  had called forth and the care bestowed on i t .  

A mass of trustworthy documents relating to  that  
evangelical campaign has been preserved up to our times. 
They are now being brought to light under the skilful direction 
of Father Camillo Beccari, the Postulator General of Causee 

- - - - - - - - - - . --- -- 

I FR. DE SOUSA, S .J . ,  Oriente Conquintado a Jeeu Chrinto, parte I ,  conq. 
V, div. I I ,  n. 22 ; FR.  CLAUDIO CLEMENTE:, Tables chronolrigica~ . . haeta 
1642 . . , ariadidan hasta 168.9 por el lic. Vicenle Joseph Migucl, Va lemia ,  
1689, afio 1656, p. 244; FR. S A O O H I N I ,  S . J . ,  Hist. SOC. J C R ~ L ,  p. T I ,  lib. T, 
n. 52. 

9 FR. S A C O H I N I ,  S.,J , H i s t .  SOC. Jrsu .  p. I V ,  lib. V, n. 180, ann. 
1677 11657 ? I .  

8 [The year ehould be 1657. Cf. OrientJ Conquistado, I ,  29.1 
4 FEI.IPP: N E R I  XAVIER, Resumo historico d o  . . vida . . de S .  Franc. 

Xavier,  p. I ,  cap. 1 X ;  FR. SOUSA, Op.  ci t . ,  p. I ,  conq. I ,  div. I ,  n.  23 ; 
Montcmenta Xavcriona, t. I ,  p. !%2. 
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for the Society, and are received wit11 applause and gratitude 
by all lovers of history. ' 

The famous Prester John had asked from Europe, clever 
typographers and artisans of every kind." 

This happened probably in 1514 or shortly before. Among 
the things which the Emperor asked from King D. Manuel 
" the  ort tun ate," one was that he should procure him men 
of learning, versed in sacred lore, skilful typographers and every 
clms of handicraftsmen 

Anxious to win the good will of the Emperor and to  re 
concile his people with the See of Rome, the magnanimoue 
Portuguese monarch showed himself most liberal. Re gave Ruy 
Leite two lone lists of whatever he was to prepare for Pre3ter 
John,  and ~orer izo  de Cosmo was entrusted with the care of 
bringing them to their destination. Besides many other things, 
Leite was t o  procure for the Emperor two organs, an organist, 
and two painters, and the King added: " You shall also take 
care to look for a printer to go over there." 

These two interesting liste, dated July 6. 1514, and Janu- 
ary 12, 1515, were published a t  Coimbra in 1880.3 

There is no evidence that  the artisans asked for were sent 
to  the Emperor. Almost half s century later, they tried to 
comply with his wishes in another way; for, in 1560, while 
in St. Paul's College a t  Goa, the aforesaid Spanish Bro- 
ther .Tuan dr Bustamante. born a t  Valencia of the Cid in 
153C and arlr~~ittec! to the Society of Jesus in 1555, joined to 
the s t l~dy  of Rhetoric the office of Prester John's printer. 
After completing his studies in Coa, the typographer of 
Valencia was ordained a Priest in 1561, his death taking place 
on Angust 23, 1588.* 

We possess concerning this first printing-press in India, 
some trustwortllv p~rticulars which Father Beccari has just 
brought to light in llis tenth volume, and w e  proceed to give 
here a s'nmmary of them. 

The first batch of ,Jesuit missionaries embarked at Belem. 
on the Tagus, and left for Ethiopia on March 29, 1556, four 
mont.hs before the death of St .  Ignatiug of Loyoln. It consisted 

1 Ten volumes in lnrge 4 ', accompanied by erudite prefaces and 
c ~ p i o u s  indexes have been prihlishetl under the title Rerum /Ethiopicaru?71 
Scriptoren O c c i d e n t a / ~ ~  Inediti a R W C U ~ O  XVZ ad X I X ,  curantc C. Beccnri. 
S J. Romw excrcdehat C. dc L~riqi ,  1003-1!)10. 

9 " Industries tvpogrephos et  in omni gcncrn artifices. " Cf Boletim 
rle Bibliogrnphia Porttrgrc~za P Rei : i~ to  (10s Arch i u o ~  N n c i o n n ~ . ~ ,  Coimbrn, 
IxAO,vol .II ,n.  1 . p .  17. 

9 Cf. Boletim. Op. cit., pp. 18-23. 'I'ho originnl lints nre fit Lisbon, 
in the ' '  Archivo de Torre do Tombo, ('orpo cl~ronolo~iro,  parto 1 %  meqo 
17, no. 75.  

4 Lisbon. JISS, of Ajuda, Regietro rlr Cartae do Collegio de 8. Rogue, 
t .  11. p. 330 egg., quoted by the Boletint de Ribliographia, p. 17.-Cats- 
loguea of various veara. 
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of Fr.  John Nuiiez, Patriarch of Ethiopia: F r .  Andrew de 
Oviedo, Bishop of Hierapolis, and appoint,ed as successor t o  
the  Patriarch; Fr .  John Gualdames, three Brothers of the  
Society, and some young men who were soliciting admission 
into it. One of the  Brothers was Juan  d e  Bustamante just 
mentioned, who knew the ar t  of printing. 

King U. Joiio 111, the royal family, and other friends had 
been munificent towards the members of the expedition. The 
King adjoined t o  the Patriarch an  Indian of good character, a n  
able and experienced printer, to  help Brother Bustamante, who 
was taking with him a printing-press t o  Goa. An eye-witness 
uives us this information.' 
r )  

On reaching Goa on September 6 of the same year 1556. 
the press was set t o  work without delay; for,  according t o  a 
letter of the Patriarch written to  Fr. Louis Gonzhlez de  CBmara 
and dated Goa, November 6 of the same year, the Brothers 
studying Philosoplly had had a public disputation, and the 
~ h e i e s ,  or propositiona to be defended, had been printed, b2side.3 
other things, by Brot.ller J u a n  He was performing his office 
well, and they expected Ile would make fnrt.her progress. 

At the time the Patriarcll wrote this letter, tlicre was 
quevt,ion of printing the Catechism of St. Francis Xavier, a 
work from which all expected great, advantage for the Ethiopian 
Mission .' 

One of the books published by Brother Bustamante in 1560, 
wa3 a treatise ir l  Portuguese, in which Fr. Gonzalo Rodriguez, 
bL~sitlg hitnsolf on the Councils and the Holy Fat l~ers .  estab. 
lisiled the pri1na2y of the Church of R~)mo against the schis- 
ma!;ical errors of the Abyssinians." 

The rnissio~laries of Ethiopia liad also tried several times 
to  get tlleir own press in the  land of Prevter John,  for the  
better ~na~lagenient  of tha t  Mission. Thus, a t  the e ~ l d  of the 
XVIth cen!.ury, writing in Ibalian to the Cardinal Protector of 
t l ~ e  liltlliopia~l Mission in Rome, they told him : " As we find 
o~~rsc lves  oh1ige.l t o  compose many txeatises, and distribute a 
great number of copies of the same, and this cannot he done 
easily unless we print, them, we beg of Your Most Il!ustrious 

. - - .  

1 Revf~,vt iE,'lhiopic. S c r i p t . ,  vol. S ,  pp. 6.;-61. Latter of Fr. Cinupxr 
Cnla7.a to St. Tgnatius. Thbon, April 30, 1556. 

9 I b i d . .  pp. 62- l i7 .  Lot.ter oE Fr. .lo60 Nufioz, in Portuz~~ese,  Goa, 
Novelrlbnr 6 .  I556 ; anot.her of Fr. Andrew- do Oviedo. also in I.'ortugirese, 
(loo,, Xove~nl)rr 7 ,  1556. (The Thesos nrc~~-o defended b,v Krallcisco Cnbral 
nnd 3lranoel l'oixeira n.nd pre.sidetl over by Fr. Antonit.) do ( $ I I E L ~ ~ O S .  ('f. 
POLANCO, Chron. S..l.. tome VT,  pp. 7S:{- iS1.  Tho I'atrinrcl~ wrote: 
" They wish now to print in this ('nllego the C'hriutlt~n Doctrine made by 
Mast,or Francxis " f t3ecc!~n1, Rer, i8 th iop .  Sc r ip to r~a .  t .  S,  p. 64.1 

:' Fr. c;onzalo 1Eorlri~11as : born at  Calleiros ( I'ortug~l) in 1 5.17 ; 
went to t,ho lntlic?s in 1551 ; waq a missionary at Goa, Ortnuz and in 
Kthiopia ; died at. (ion, on Mtircll f i ,  1564. Cf. Fit. S o b ~ a l ~ ~ t v o o ~ ~ ,  
h'ihlioL/tPq~tc dr In ('onap. de Ji.8118, t. V I ,  col., I!NiS. 
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Lordship to  send us a press with tohe Ethiopic types that are 
found in Rome, as also one or two persons knowing the art  of 
printing." 

As the petition was not favourably received, i t  was renewed 
by the Patriarch Alfonso Mendez in a letter addressed to  the 
Sacred Congregation de Propaganda Fide. On July 16, 1628, 
this Congregation answered by asking that  the Ethiopian 
alphabet should be sent in order to have the types cast in 
Rome and forwarded to  t-he Mi~s ion .~  

Even this time i t  does not seem that  the wishej of the 
missionaries were realized ; for Father Manoel de Almeida, 
Pedro Phez, Manoel Barradas and Alfonso Mkndez, who wrote 
most accurately and minutely the history of Ethiopia, make no 
ruention of R press in their beloved Mission. 

We must, therefore, believe that  the Fathers of Goa 
continued to  help their brethren in  Ethiopia by printing in 
Portuguese whatever books were needed for the management 
of their great undertaking. We know, too, that they had in 
their possession the Ethiopian types presented by the Congrega- 
tion de Propaganda Fide for tho benefit of the persecuted 
Ethiopian Mission. When Father Alfonso Mkndez, the Petri- 
arch, was driven into exile by the schismatical Emperor, 
Father Antonio Fernhndez followed him to  Goa. It was there 
that  this Father published in Chaldean with Ethiopic type his 
Magseph aasetat, or " The w h ~ p  again& falsehoods," a treatise 
in which he refutes the errors of the schismatics1 Raz Athema- 
teot. It was printed in St. Paul's College, Goa, in 1642. 

Father Antonio FernLndez was born in Lisbon, and after 
working over thirty years in Ethiopia, he died a t  Goa on 
November 12, 1642. Besides his work in Chaldean, 110 had a t  
the Emperor's request composed  other^ in Armaranic or 
Ethiopic, and translated other books from Latin into Ethiopic. 

Among those which he wrote in Armaranic there was one 
entitled: " The Life of the Blessed Virgin Mary, Mother of 
God." The Patriarch translatecl it into Portuguese, and i t  
was pxinted in St. Paul's College in 1G52.9 

- - -. 

1 Goam-MoZub., E p i ~ t  1590-8.9, fol. 2 ,  docnment 143. The Ethiopic 
types found in Rome were probably those used in printing a 4" work, 
about which St. Ignatius of Loyola wrote to Fr. Diego Mir6n in Portugal 
on August 22, 1565 : " These l a ~ t  years, during the pontificate of P ~ u l  
111, of happy memory. while there were here in Rome some learned 
Abexinu and other persons zealous for the spiritual welfare of the king- 
dom of Ethiopia, they prepared and printed the whole New Testament , ,  
in the Abexin Isnguage, the chief one used in their writings and liturgy. 
Jfl n~rrnenfrl Ignatiana, Series 1, t. IX,  p. 487. 

I{orne, Archives of the Congregation de Propaganda Fide, Lettere 
lot ine,  1622- 1618, vol. J ,  fol. 178 899. 

5 SO>IMERVOOEL, BibliothLque, t. 111, colu. ti46 ~ n d  047 ; A L E ~ A M B E  
and SOTWEL, Bibi. Script. Soc. Jesu. pp. 7 1 ,  72. [A copy of i t ,  which 
Martinue N~jhoff, the antiquarian of The Hague, priced 260 florins, was 
sent  for description in the beginning of 1912 to M. l'Abb6 E. M. Rivii.re. 
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PI*. lllanoel d e  Almeida in his Historia .#thopi@ is full of 
praise for Fr.  Atitooio FernLndez, and gives an account of the 
books which he wrote. It is tl~rouqh this author tha t  we know 
that  Urban VIlI sent from Rome to  the Yatriarcll Pr .  Alfonso 
hlkndez, the Abys>ininn or Chaldearl type used for printing 
' ' The @'hip against falsehoods.' ' ' 

The services rendered by the Etlliopic press extended t-o 
the Mission of Angola. Prnrll 1617, Fr .  Francisco Par:conio. a 
native of Capua, worked for many vears in  t h i ~  impor, a n t  and 
difficult enterprise. He wrote two Caterhisms in Etlliopic. and 
returuiilg to Portugal died at  Lisbon on November 16 .  1641 .L 

G0A.-BOOKS . I N  K o ~ K A ~ I . - - T ~  the most of India, along 
the coast, l ~ e s  a cnulltry called I<ol~ka!l, with a language of its 
own. Among the missio~iaries wllo cultivated this vineyard, 
was Fr. hliol~ael de Almeida, born at, Gouven, (Portugal) in 
1t)05, and received in 1623 into the  Society a t  Gon, where he 
became Rector and later Provincial. According to some, he 
died in Salsete on September 17 ,  1683 ; according to  others, 
a t  Rachol on November 16,  1687. [It is easy to  make these 
two statements agree partly. Rachol is within tlie Salsete 
district, soutli of Goa.] 

Five booklets coniposed by him 111 lioi~ka!li were printed 
i i  Goa in 1658 : one is an explanation of the, Catechism for 
Sunday instructions to the people : another contains examples 
and miracles wrought in confirmation of the  mysteries of the 
faith explained in the Christian Doctrine; the three others 
contain sermons for the feasts of our Lord, our Lady and the 
Saints. 

The same year 1658, he sent also to the Goa press the 
Dictionary o f  the Konkani language composed by Fr.  Diego 
Ribeiro and enlarged by himself, as also five discourses on the  
versicle Erurgens Maria." 

Fr. Diego Ribeiro, for fifty years a missionary in Salsete, 
dieti ant Goa in 1635. He translated into Konkani the Flos 
Sanctorum of Fr. Rihatleneira and had i t  printed a t  G0a.4 

Many other hooks, also in Konkani, issued from the Rachol 
press, as we shall see presently. 

G0.4.-" RRAMANA."-Fr. Somi~lervogel points out the 

For the complete title of the IJortuguese translation, cf. E. M. RIVIC-RE, 
Oorreciiona et ndditione d la Bibl. de In C .  de J . ,  fasc. I1 (Toulouse, 1912). 
col. 194, n. 2. Mendes says ( ihid.)  : " este liuro, que o Padre Antonio 
Fornandez depois de divulgado em Ethiopia na lingua della, aqui em a o e  
limou em Portuguez." Letter of Goa, Bept. 30, 1647.1 

1 13k. X, C11. XLV, n. 6 of Rerum a t h i o p i c .  Script., vol. VII. 
pp. 472-477. Fr. Al~neida c ~ l l s  the author refuted by Fr. Fernhndez 
" Raa Athenatens." 

9 SOTUEL, pp. 239, ;4O ; SOMMERVOGEL, t.  VI ,  ~ 0 1 .  56. 
3 SOMMERVOC~EL, t.  I. cols. 188, 189. At the foot of the title-page : 

'' (>OR, ty pis Collegii Sociotatis Jes11, 1 65R .' ' 
4 Ibid . ,  t. V I ,  col. 1759. 
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existence of the following work: ' .The  Pastors' Garden, com- 
posed in the Bromana tongue by Father Miquel de Almeida, of 
the Society of Jesus, a native oE Gouvea. With pnrmission of 
the Holy Inquisition and the Ordinary. Printed a t  Goa in St. 
Paul's College of the Society of Jesus Year 1658." 4O.I 

I t  is very probable tthai this waq n ~ t .  the only hook printed 
a t  Goa in this 1anguage.l 

G0A.-THE PROFESSED HOUSE. - "BRACMANICO-Yl ARASTA." 
-It is clear that ,  for a time at least, there existed a press in the 
Professed House ; for we fin? t l l l t  a worlr by Fr .  Stephen dc  la 
Croix was printed there in 1631. It consists of two folio 
volumed, and is in " Brahrnanico-Marasta " verae, th i j  language 
being the dogmatic one used by the litterati 

This Father  was o r ~ e  oE the chief pillars of that  Miwion. 
Born a t  St. Pierre du Bosgukrard (Enre) in 1579, he became a. 
Jesuit in 1599 and went to India in 1602. IIe studied a t  Goa, 
became there Master of Novices, Rector o l  the Colleges of 
Rncllr~l arid Goa, and Superior of the Professed House. He 
diet1 at Goa in September 24, 1643. He knew to  perfection 
thc  ' '  Kanarese" [KoAkani ?]  and Mariithi languages, in which 
he cornposed many books, among others a Poem of the Passion, 
which the ~ h r i s t i j n s  sang every Friday of Lent in the Church of 
Salsette [Rachol 1, the people coming from Inany leagues away 
t o  hear it. The Father died with the reputation of a Saint.B 

1 SC)%IMERVOOEL, Op. cit., t. I. col. 189. ' L  Jardim de Pastores, 
composto em lingua Brnmana pello Padre Miguel de Almeida da  Com- 
panhia de Jesus, natural de Gouvea. C o ~ n  licenqa da  Sancta Inquisipdo e 
Orrlinario. Inlpresso no C:ollegio cle Sam Paul de Goa da  Companhie de  
I e ~ r ~ s .  Anno 1668." 

2 [From what has been said above of Fr. d e  Alrneida under 
" Books in Konkani ,' ' i t  is evident t ha t  " Bramana ' ' here meana Kon- 
krrni.] 

:' Diecur.~o~ ~ o b r e  a vida do Apoetolo Sam Pedro. Compoatoe em 
vereoe em linqoa hramana ma~.aata. Empreseoe em Goa. aa Caea Proleeea 
l ie  J~eua .  Corn licenca da eancta InquieicGo. e Ordinario 1634.  SOTWEL, 
ihid., p. $49 ; SO>IMERVO~EL. Bihlioth2que, t. 11. col. 1688. In  spite of 
the informat.ion a t  the end of the title, wo mppose tha t  the press was 
t'hat of the College; the necessary material and the workmen were per- 
haps removed to the Professed House t o  facilitate for the author the cor- 
re,-tion of the proof sheet.^. [ T h ~ r n  i~ R copy in the National Library, 
1,isbon. Cf. PINTO DE A'IIATOS, Bihlio. Port.; DA SILVA, Dicc. Bibla'oth. 
1'or.t.-We suggest t ha t  this life of St. Peter might bn n translation of a 
Portugueee tex t  of Jerome Xavier's Persian Life of St.  Peter. Fr. Alex. 
de Rhodes writes of Fr. de la Croix : " Entre les rtutrea grands person- 
naqee qlie je t r o u v ~ i  en la m a i ~ o n  des perrs de la cornpagnie [&  Rachel, 
Salsete, 16211. j'eus une grande consolation d'y renrontrer le R. P. Etienne 
Crucius, franpoie de nation, qui en ea jeunnsse Btant en Port~igal .  f u t  repu 
0.1 notre compagnie, et  puie envoy6 eux Indes, oil il a travail16 lonpues 
ann&e avec tan t  de b6nBdiction, q ~ l e  l'on le tenait pour lin des plrls illlle- 
tree personnages de  toutes les Indes. I1 avait si parfaitement appris 10s 
deux lengues du  p o p ,  la, cnnarine, qui e.qt vulgeire IT<onkani], ~t 18 
mareete [Meriithil, q r ~ i  est. comme chez noue la l ~ t i n e ,  qu'il 1es parlait 
mieux que ceux m6me.q du  pevs, e t  avait  iml,rim6 plueieura l i v r e ~  en ]'line 
et en I'aatre qui ~ o n t  egtimbs de touq : e t  je vis un fort, hee,u pc?i;me do la 
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The P1.ofessed Honue of Goa was started in 158'1.' 
VAIPICOTA.-PRINTING IN " MALA BAR," SYRIAC AND 

KANARESE."-The famous Christians of St.  Thomas lived in 
the mountains of Mnlabar t o  the number of about 70,090, follow- 
ing in a more or less adulterated form the faith which they had 
received from the holy Apostle. They used in their llturgg 
the Chalde rn [Syriac] toncue and,  though L still addicted to some 
corrupt practices, they were very anxious to return to  the purity 
of the Roman 

The decrees of the first Council of Goa for the extirpation 
of those abuses were rnost prudent ; pet .  the inhabitant* of the 
Island of Salsete got astir because certain pagan rites were 
forbidden to them.g Prudence and patience, however, suc- 
ceeded in calming then1 down 

Having gained this much, F r .  Alexander Valignano, the 
visitor of the Missions of India. Japan and China, had an 
interview with Mar Abraham, the Archbishop of the St .  
Thomas' Christians. He offered him costly presents and ob- 
tained in writing ample facilities for the Fathers of the Societ)y 
to exercise their apostolic ininiqtry and settle among his dio- 
cesans. 

A place for a residence was found not far from the fort of 
Cranganor, in the town of Vaipicota which was subject to  the 
King of Cochin, a friend of the missionaries. A cliurch was 
built under the invocation of the True Cross. and immediately 
Pr.  Bernardino Ferrgo, together with Pedro Luis, a native priest, 
began in 1577 t o  compose in the Malabar tongue a small work 
containing the ortholox Cliristian doctrine. 

The chief difficulty was how to have it pr nted. Tn this, 
as in all the red,, D~vinc  Providence had provided bv bringing 
tlo Goa the Spanish Coadjutor Rrotller Juan  GonzAlez. 

Received into the Society in 1555, this Brother united t o  
no common sanctity talent. a sound judgment and a rare skill 
in his office of ironsmith and clock-maker. These qualificaitions 
made him most useft11 to  the Ethiopian Mission. He died a t  
Goa in 1579, leaving a sweet reme~nbrarlce of his virtues. 

pession de Notre-Seigneur que 1e.j chr,:tiens chantaient ell 1'6glise sur le 
soir de tons 103 vendrediq du cart-me ; et 1~ devotion durait uno grende 
partie do la niiit, nvec nn ooncours si jirand, q ~ i e  de Goa m6me venaient 
ordinairement dix it dojizo mille peraonnes pour assister B cette belle 
d6votion." Cf. Voyagae rt Miasions du P. A dc Rhodre, ch. IV.l 

1 Sousn. Orirntc conqtci.ctado, pt,. 11, conq. I ,  div 11, n. 105. 
1 " A h  his ipsie pr i~ l~ is  Seleucensibus Patriarchis in Rfalabariam inter 

c'hristianos T l i o ~ ~ ~ z o s ,  qui cilm illn sede cominunicabant, invecta fuit 
vetus Ghaldaica litiirgia, lingua Syro-Chaldaicn, et  antiqui characteres 
chaldai~i, Eetranghelo dicti." P. PAULINUS A S. H..\RTHOLOMBO, India 
Orient., p. 264. 

a [Tho author soema to confound here the dispositions of the Council 
aqeinst the errors of the St. Thomas Christians in Malabar with thoee 
nq~inet the superstitious rites of the HindGs in Salsete of Go&.] 
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This clever a r t ~ s t  cc ntrived the matrices of the " Malabar " 
types, cast the t! pe, and in a short time the College issued 
a host of Catechisms, which filled thousands of neophytes with 
admiration ancl joy. Tl1i.s Catechism was followec! by other 
publications pr nted a t  Goa also in '. Malabar." These booke, 
by the fact that the language was common to  large tracts of 
the country, became powerful auxiliaries in spreading the 
knowledge of reliqlon, I~esides fostering the growth of Christian 
virt,ues to  the detriment of heatt1enisrn.l 

The third Provincial Council of India, held a t  Goa, on 
JuLle  9, 1589, gave a new ~rnpnlse to the typographical and 
edi tori it1 movement in  Western India. The Archbishop and 
Primate, Frey Vi~ente  de Fonseca, j resided over the Council, 
a~sistcd by the Arclib~shop of Blloamale, the Bishop of Cochin, 
his Procurator of Maliiccn, Pr. Alexander Valignano, Provincial 
of the Society of Jesus, together with some Fathers and several 
Prelates of other Religious Orders. 

The Council having ordained by its seventh decree the 
translation into Syriac and " Malabar " of some books required 
for the proper management of that Christian community, the 
Fathers of the Society of Jesus were entrusted with the task 
of carrying out the Council's intentions 

The most important step had already been taken, when 
Fr. George de Castro, after overcoming great difficulties, had 
established the Seminary of Vaipicota where both these 
languages, as unlike to each other, says Fr. de Sousa, as 
English and Greek, were being taught. " Malabar" is the 
vernacular, and Syriac the Church language. 

AEter mastering these languages a t  the cost of untold 
labour, Missionaries were appointed professors of both languages 
in the said Seminary. At the same time, they had to teach 
Latin and " Kanarese." This last language was spoken in 
Kanara, also in the west of the Indian peninsula. 

The professors applied themselves to the task, and not 
only translated from Latin into Syriac a commentary of the 
four Gospels, another of the Pen ta t e~ch ,  the lives of the 
Apostles and other Saints, a book on the Sacraments, the office 
of our L d y ,  the Ritual and the Catechism of Trent, but 
composed in " Malabar" a voluminous Prayer-book, R, Cate- 
chism, and a booklet of devotional exercises for the Sundays 
and chief feasts. 

Tliese publications and the preaching of the Fathers, 
- -- 

1 FR. DE S O U ~ ~ ,  Oriente conquietado Q J ~ e u  Chrieto, pt. 11, conq. I, 
dlv. 11, nos. 12, 33 ; FR. SACCHJNI, Hiat .  Soc. Jeeu, p. IV,  1. V. n. 181 ; 
FR. PAULMUB 4 S. HARTHOLOMBO, India Or. Chrietiana, p. 181 ; HOVE- 
LacQup: and VINBON, Etud. de Languiet. et d'Ethnogr., May 12, 1876, 
p. 74. [It ie difficult to me why " Malabar " books should have been 
printed et Goe,  end not et Vaipicota or Cochin. I tlo not believe in the 
"Malebar " prrnting of Goal. 

1 [Reed " Malah~r."l 
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assisted by the priests educated in the Seminary, confuted the 
errors of paganism, while the knowledge, love and practice of 
the true faith spread arnong the new Clir~stians ' 

I t  had been Brother Juan  Gon7Blez' intention to make 
" Kanarese" [Konka~?i ? I  type : b u t ,  III  t h r h  end, he gave i t  up, 
partly on account of the uncontti shape of the letters, and the 
difficulty of settling the pronunciation, and partly because the 
country over which the language was used was very small.' 

The first difficulty, however, was overcome and several 
works in that  tongue were printed, especially a t  Rachol, as we 
shall just see.g 

J,ACHOL.-POLYQLO,~ PRINTING.-A man who deserved 
well of the  Christian communities in India was the English Fr. 
Thomas Stephens. He was born in 1549 in the diocess of 
Salisbury and was the first English Jesuit to work as a mission- 
ary in India. 

From Rolne, where he was studying, he went over t o  
Salsete, where lie became Rector of the College and Mission- 
ary. The Portuguese writers call him Thomas Esteviio or 
Estevam ; others give him tllr name of Thomas Busten, Buston 
or de Bubsten. and some alqo that of Estienne. 

He learnt Konkatji and Icanarese [MarRthi ?]  so perfectly 
that  he was able to  write in both languages books which he 
published a t  Goa and Rachol. He died at Goa in 1619, aged 
seventy years, forty-four of which he had passed in the Society 
and forty-one as a Missioner in Salsete." 

At Rachol, near [within] the Portuguese fort, a printing- 
press was working in  St.  Ignatius' College from 1616 a t  the 
latest to  1668. It published books in Portuguese, ICanareae, 
Malabar, and Syriac.6 

Here are some of the printed productions of Rachol, as 
given by Fr. Sommervogel:- 

" A discourse on the coming into the world of our Saviour 
Jesus Christ. Divided into two treatises. At Rachol, in the 
College of the Society of Jesus, 1616. " ti 

- - - -  - -. 

1 FR. nE SOUSA, ibid . pt. 11, conq. I, div. 11. nos. 93, 106. 
9 Fr. de Sousa speaks a t  length of the difficulties special t o  Kanarese 

IIionkani]. Ibid. ,  p. 04. [The reference is wrong. I t  might be ibid. ,  
p. 1061. 

8 [Can i t  be proved that  the .Jesuit rese issued ICanarese or Kolikani 

or even later ?J 
PI booka in the native character hofore t e middle of the XVIIth century 

4 He is mentioned Rlnong other authors by FR. PATRIGNANI, Meno. 
login, December 15 ; FR. DE GUILHERMY, Mhnoloqe, Aasist. de Germanic, 
2 p  ePrie, 2 r  partie, Sept. 19 : FR. SOM~ERVOOEL,  BibliothPque, cols. 408 ; 
409. 

6 FR. SACCHINI. Hiat. SOC. J ~ R u ,  p. IV, 1. V, n. 180. 
8 ' Di-curso sobre a vinda de Jesus Christo , nosso Salvador, ao mundo, 

dividido en dous tratados. Em Rachol, no Collegio d a  Companhia de Jesus 
anno de 1016." Cf. ~ O M M E R V O ~ E L ,  Biblioth., t. 11, col. 468, art. Bus- 
ten " : Id., Dictionn. dee ouvragoa Anon..  col. 222 [It is altogether un- 
likely t h ~ t  this-a poem of 11,018 stanzas of four verses each-should 
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-4 s e c o ~ d  edition appeared also a t  Racllol in  1649 ,  alld a 
third was printetl "in St. Paul's College," Goa, in 1651. 

I t  appears to have been written first in Portugr~e~e and 
then translated into Korikani. In the second and third editions 
it bears the title of " Purana." I t  is a poem of 11 ,018  stanzas 
of four verses each concerning sacred Iiistory from the crea- 

- - 

have been first pnbllshed in lGlG in Portuguese. \\'e read in T e l l ~ , ~  
-4nnzie del Oiappone, Chlrln, Goa. et Ethiopia anni  1613. 1616, 
7 I i l  1 . . Napuli, Lazaro Scorrigio, M. DC. X X I ,  pp. 112, 
I I3 : b '  [Fr. Thonlus Stephano] wns 70 rears old, and Iiad lived 54 years 
in the Soc~ety .  40 o -  which had beon devoted without a break to culti- 
v ~ t i n g  the JZission of S ~ l s e t e  [Goal, w ~ t h  as 1n11ch willingness on his part 
as  satisfaction on the part  of his superiors. H e  made himself thoroughly 
master of the Canarine [Ronkani] tongue, and reduced i t  t o  gremmaticcnl 
method with such profit t o  ours tha t ,  whereas a t  first no  one was able to 
hear the confessions of those people, he s ~ w  his Grammar produce in hi 
lifetime, like some printing-prtss. not  confessors only, but  a host of 
preachers and writers of books. Not satisfied with this. he applied him- 
relf also most dilizently to thestudy of the Industanee language [Marzthi], 
that  used by tho nobility. And he succeeded so well tha t ,  a t  the instiga- 
tion of his superiors, he began printing in thatdialect a volume of verse on 
the chief mjsteries of the faith, the creation of the world, the fall of our 
first parents and scme of the chief prophecies concerning the advent of 
Christ. This work is so agreeable tha t  not only do  the Christians derive 
much profit from i t ,  bu t  even the Gentoos pride on speaking of it. On 
Sundays and feast-days this book-Puranu, a s  i t  is called-is read in 
Church, with ecIl~aI fruit and applause. He composed also in that  
language a Christi,in Doct r~ne  [Catechism]. It was b a n g  p r ~ n t e d  when 
the Father was  called to a better life : but the f r u ~ t ,  w h ~ c h  is bound to 
re-111t from such a doctrine, will not be posthumous to him there." 
(Letter of Fpbr I ,  Iii20, Goa.) Fr. Cas. Christovrio de  Nazareth (Mitrae 
T ~ s i t  , 2 1 Ed.. L~shoa ,  1897, p. 123). says tha t  a large part  of Stephens' 
Puriina was printed a t  Bombay (1825) and Nova Goa (18.1;). that  8 

JInrEthi translation was printed in Portuguese characters a t  Lisbon 
in 1530 [?I. 4t0, and reprinted at Bombay, " Asiatic Press," 1876 
(pp. I1 + IU) ,  and tha t  this Marl thi  PurZna is still road in Lent in the 
rhurches of the North (Bombay). I suspect, however, some confusion 
with other Catholic P u r i i n a ~ ,  e.g. : t ha t  of Fr. Francisco Vaz de  Gui- 
mariies, sirnilar t o  tha t  of Stephens, which was printod a t  Lisbon in 165!) 
In Portuguese characters, a t  Bombay in 18i6, and perhaps again in 187!1. 
A new edition of Stephens' Puriina was published a t  Mangalore (1909) 
hy J .  A. Saldanha. Cf. E. ;\I. R I V I ~ R E ,  S.,J., Correct. el Addit. ri la Bibl. 
de la C. de J., fmc. 11 (Toulonee, 1!112), col. 282. Some very interest- 
Inq articles appeared in tha t  connection in the Mangalorc Magazine, St. 
Iloy eius College. 

13iographical and other notices on the I '  first Englishmen in India " 
will be fount1 in Ribadeneira. d e  Backer, Hotwel, Pareons, More, H.  
Foley. Ct. ~ l e o  OLIVER; J. H. D A  CUNHA H I V A R A ,  Archivo National, 
Lisbon, IV (No 13, .Jan. 1861);-MONIER WILLIAMS. Contemp. Review. 
\pril 1378 :-F 31. &IARCARENRAS, Indian Antiq., VII ,  11 7 ;-TA. HAUSER, 
S..J., Bombay Cathol. Examiner, 1876, No. t3;--Voya7e 01 ~ ~ r a r d  d* 
Laval, Haklllj t SOC., London, 1890, 11, 269 70  ;-FELLER, Bioqr. Univ., 
art.  Buston ";-Dicr, hibl. portng., VLI, 3t4 ;-Arch. univ , TV, 229;- 
Znet V. Oarno, 1973, n. 24 :-Dicc. pop , XTII. 2!)0 ;-Ztnprensa em Uoa 
no8 epc. X V I ,  XVZI. XVZIZ, pp. 2!1 1-3, !):1-!)1 ;--Portug. e oe eelrang.. 
TI P. ,  Vol. I, 381, OHii ; -J .  DAHLMANN, 9. I . .  D L ~  S~rrrchkunde und die 
Mirsionen. Op. cit ;-Mongalora Magazine, first three vole. passim ;-DR. 
C!. A. C ~ R T E R ~ O N ,  Linquletic Survey ot India, VII, p. 167.1 
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tion oE the world up to  Our Lord's Accension. I n  1785, the 
Ol~ristians, who suffered marlyrdorn under Tippu Sahib, were 
conlf~rted by the reading of this book. 

"Christiall doctrrnc i n  the Rramana-Canarim tongue, in 
the form of a dialogue for the teaching of young children. 
Rachol, 1632," by Fr. Stephens. It is, perhaps, a translation 
of Fr.  Ignatius Martins' booklet: " Cartilha da  Doutrina 
C'hristaa." ' 

6 '  lcxplanation of the Christian doctrine, compiled from 
Cardinal Robert Bellarmine, . . and other authors, and composed 
ill vernacular Bramana by Father Diogo Ribeiro. . Printed 
in St. Ignatius' College of the Society of Jcsus, Rachol. Year 
1632." " 

" Jesus, Mary. The Art of the Canarim language, com- 
posed by Fr.  Thomaz Esteuii of the Society of Jesus, and 
enlarged by Pr .  Diogo Ribeiro of the same Society. Newly 
revised and corrected by four other Fathers of the same 
Society. With permission from the Holy Inquisition and the 
Ordinary. Rscliol, 111 St. 1gnCetius1 College of the Society of 
Jesus, 1640, " by Fr. Thomas Stephens." 

Several other Fathers mastered the languages of the 
country, and preached and wrote in them. 

T l ~ e  Neapolitan, Pr. Leonardo Cinnamo, or Cina~ui , joined 
the Society in 1623 when he was yet but a lad. He had such 
a decided vocation for the Indian Missions t ha t  he bound 
himself by VOW to solicit tl~ern. His wish having been gratified 
in 1644, he wrought wonders of zeal in ICanara, and later on 
during twenty years in Salsete and other parts. 

- - - .  -- 
1 " Doutrina Christ6 em lingua Bramana-Canarim, ordenada a 

maneira de dialog0 para ensiner os meninos. llachol, 1632." Cf. Biblioth., 
cola. 468 ; 4G9 ; Anon., col. 241. [The date " 1632 " should be correct. 
ed to l(i22. Cf. E. M. R ~ V I I  RE, Cortcction~ e t  Addit. ci b Bihl. de la C. 
dft J . .  fasc. 11, Toulouse, 1!)12, col. 282 ,  n. 5. I t  is the translation of 
the Cnrtilha by Fr. 3larcos ,large, since de Sousa (Oriente Conq., P t .  I, 
p. 29) says that  the work of hl. Jorge superseded the Catechism of St. 
Francis Savier  a t  Ch-~a. Ed~t ions  of i t  had appeared in Portugal in 1.561, 
6 ,  1 ,  1 .  Fr. Ignntius Martins, a Jesuit between 1647- 15!)H, en- 
larged i t ,  and these additions are f o ~ ~ n d  in several editions of Fr. qJnrge's 
Cartilha.] 

1 '' DeclRra~aln tla Doutrina Christam, collegida do Cardeal Roberto 
Ijolarmino . . n outros autores, cornposta etn lirigoa Bramana vulgar pello 
I'adro Diogo Ribeiro . . Impresso no C'ollegio de Sancto Ignacio d a  Com- 
panhia de Jesn om I<acliol. Anno de  1032." Cf. Biblioth., t. V t ,  col. 
1759. 

3 " Jesu Maria. Arto dn lingoa Canarirn colnposta pello. Padre 
Thomaz Fsto~iA d a  Cornpanhia de Jesus, e ncrecentada pello P Diogo 
Ribeiro d a  mrslna ( 'o~npenhin. E nouamente revista e ernendada por 
outros quatro T'adres d a  mesma ('ompanhis. Coni licenCa da  S. Inquisi- 
y a ~ u  o Ordinario Em Rachol no Collegio de S. Tgnacio d a  Cornpanhia de 
tJes~is, anno de 1640." Cf. Bihlioth. t .  11, col. 469 : Anon.. col. 443;  
ale0 Biblioth.. t. VI ,  col. 17.,9, '' A. Vocabulerio. . ." [This is a I(onkani 
(:rnrnmar. which was reprinted by J .  H .  d a  C'unha ~ h a r a  a t  Nova ~ d a  
in 1957.1 
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India is indebted to him for a most complete " Catechism 
of the mysteries of the Faith," a compendium of the Christian 
Doctrine in elegant Kanarese, for the instruction of the 
neophytes, as also for sundry Lives of Saints and an Apology of 
the mysteries of the faith, with a refutation of pagan sects and 
superstitions. Availing himself of his deep knowledge of 
Kanarese, he also composed a Dictionary and a Grammar.' 

Fr. Joiio de Pedroza born a t  Coimbra in 1616, and received 
into the Society in 1631, had also completely mastered Kon- 
kani, a language in which he preached with rare eloquence. 
During more than sixteen years 11;s zeal filled Salsete with 
admiration. He was Rector of the College of Rachol and of 
the N0vitiat.e of Goa, wl~ere he died in the Professed House on 
May 12, 1672. He wrote a book of Soliloquies of the Soul 
with God, and an  Instruction abouh making a good confes- 
~ i o n . ~  

Though of Portuguese extraction, Fr. Antonio de Saldanhct 
was born a t  MazagBn (Africa) in 1598. He proceeded thence 
to the Indies t o  try and make his fortune in the military 
profession. But God called him to another sort of warfare. 
Faithful to the prompting8 of grace, he entered the Novitiate 
of G03, in 1616. During forty years he devoted hi tnself to the 
Salsete Mission and died a t  Rachol on December 2, 1663. He 
wrote several books in the ' '  Bramana" tongue, which were 
printed a t  the Rachol press:; 

PUN1CAEL.-TAMIL PRINTING.-Fr. Joiio de Faria was 
labouring strenuously on the Fishery Coast, contending, like 
the rest of the Missionaries, with the lack of men and books 
written in the vernncular. I n  1578, prompted by his zeal, he 
contrived to engrave on wood the characters of the Tami! 
language. Four years later, in 1582, he died a t  Goa and went, 
we hope, to receive the reward of his labours. 

The press of the Fishery Coast was working a t  Punicael in 
1578, since a Flos Sanctorum or Lives of the Saints was printed 
there that  year .in Tami! types.4 

Fr. de Sousn adds that Fr. de Faria not only engraved but 
cast Tami! type, " with which were printed this year [1678] 
the Flos Sanctorum, the Christian Doctrine, a copious Confes- 
sionary [or Pramyet--book], and other books in which the 
Missionaries learned how to lead and write. Tlloae countriee 
were marvelling a t  the new invention, and pagans as well ae 

1 SOTWEL, pp. 548 ; 649 ; SOMMERVOOEL, t .  11, cols. 1187 and 1188. 
2 SOTWEL, p. 486 : SOMMERVOOEL, t. VI .  COI.  419. 
3 One of them, thouph written in " Bracmana " bears this title: 

" Tratsdo doa &lilegrea, que pelos merecimentos do (Xlorioso Sancto 
Antonio . . foy Nosso Senhor servido obrar . . No Collegio de Rachol, 
1665." SOTWEL, p. 84 ; SOMMERVOGEL, t .  VII, COIN. 469 ; 460 [where - .  

the date is 16551. 
4 ~ O M M E R V O O E L ,  Biblioth., t. 111, col. 546 ; t. VI, cola. 1241 ; 1242 
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Christians tried to obtain these printed books and prized them - 

highly." 
AMBALACATA.-TAMIL, BADAGA AND " MALABAR " 

P ~ 1 ~ ~ 1 N a . - A f t e r  this first step, i t  became easy to print other 
books which proved not less useful t,o the faithful than to  the 
Missionaries. 

A work which deserves a special mention is the " Tamil 
Vocabulary with the meaning in Portuguese, composed by F r .  
Anthony de Proenqa of the Society of Jesus, a Missionary in 
Madura. Ambalacata, 1679." The author, Fr. P r o e n ~ a .  was 
born at Ramella in 1625, entered the Society on July 13, 1643, 
went to  the Madura Mission in 1647, and died a t  Tociam on 
December 14, 1666." 

For the composition of this great work, Fr .  Proenqa availed 
himself of the labours of Fathers Ignatius Bruno, Robert de 
Nobili and Manoel Martins. His Vocabulario was further 
revised by Fathers Anthony Pereira, Valerian CatAneo, John  
de  Maya and other Missionaries well up in tho language of the 
country. At the end of the book there is a Tamil Grammar 
arranged by F r .  Bnltllasar da  Costa. 

The printer was a native, Ig~lat ius Aicllamoni. Though 
the types engraved by Aicllaxnoni were elegant, they got worn 
out by constant use and owing to  the softness of their material, 
wood, as we have said." 

Many are the writers who speak of the extraordinary 
merits of Pr.  Robert de Nobill, whom we have just mentioned. 
He was born in Rome in September 1577, and received into the 
Society at Naples on June  15, 1596. I n  1606 he began his 
heroic labours in Madura, and carried them on for forty years, 
his zeal and austerity making him adopt an extraordinary mode 
of life. 

He had a great co~nnland of the three la,nguages most 
current in the country, Taxni!, Badaga and ' ' Malabar.' ' He 
wrote and published many books in them, chiefly during the 
last five years of his life, which he spent in retirement a t  Jaffna 
and Meliapur, dying a t  the latter place on January 16, 1656. 

We find that  one of his works, the Candam or Christian 
Doctrine, in four volumes, was prici ted at Tragambar [Tranque- 

.- - - - 

Oriente conquiatndo, pt. 11. conq. 11, div. 11, n. 3. 
Fn. I'RANCO, S.S., Imag. da oirt. ern o novic. de Evora, p. 661 ; 

I D . ,  Ann. glor., p. 7.)8; FR. PATRTQNANI, Menologio, Dec. 10 ; FR. COIL- 
KRRMY,  Mi.nologe. -Aeeiet. dc Portwq., t. 11, D6c. 27 ; S O M M E R V O Q ~ ~ ,  
Biblioth., t .  V l ,  col. 1241. 

' Fn. n s  SOU~A,  Oriente conq~rietado n Jeezr Chriato, pt. 11, conq. I ,  
div. 11, n. 6 9 ;  FR. PAULTNUS A S. BARTHOL., I d .  Or. Chriat., p. 182 ; 
ID.  9 Examen hiel.-critic. Oodicum Indicor. de Prop. Fide, Rams, 1792, 
p. 56 ; SOMMERVO~EL, Biblioth., t. V I ,  cols. 124 1 ; 1242. 

~ ~ ~ ~ ~ ~ F : H . V O O E L .  Biblioth.. t .  V ,  cols. 1779; 1780 : SOTWEL, pp. 724 ; 
725 : FR. PAULINUB A S. BARTHOL.. p. 192. 
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C0CHIN.-" MALABAR " PRINTING.-.A small book on 
the Christian Doctrine composed in Portuguese by Fr.  Marcos 
Jorge and translated into " Malabar " by Fr. Henry Anriquez 
[Henriquez], was printed a t  Cochin in the College of the Mother 
of God on November 14, 1679. Fr.  Manoel Martins had i t  
printed in Tamil, but we do  not know where 

We do not know either how long that press was active. 
Fr .  Sommervogel gives in Latin from Sotwel the different 

works written by Fr. Anriquez or Henriquez in Tami!,s or in 
the " Malabar" tongue spoken along Cape Comorin. Fr. 
Anriquez was born a t  Villa-Viciosa about 1520 and died a t  
Punicael on February 6, 1600. 

ANGAMALE AND CRANGAN0R.-CHALDEAN PRINT- 
INQ.-F~. Francis Roz was the father and protector of the 
Malabar Mission. Born a t  Geronain 1557 and received into the 
Society of Jesus in 1575, he embarked for India in 1584 and, 
after zealously labouring as a Missionary in Malabar, was ap- 
pointed Bishop of Angamale on January 25, 1601. 

This loving Prelate devoted all his cares to  his beloved 
flock. After making the tour of his diocese, he convoked a 
Council a t  Angamale, and, seeing the grievous errors made in 
the liturgy, he took in hand the reform of the ecclesiastical 
books. By order of Pope Clement VIII, Fr. Albert Laerzio 
brought from Europe Chaldean types in order to supply the 
clergy a t  once and plentifully with the necessary books. The 
most important was the Roman Ritual, translated from the 
Latin, which was sent to  all the priests that  they might ad- 
minister the Sacraments according to  the Canons. This was 
followed by other books for the celebration of the divine offices 
and religious ceremonies and for the instruction of the clergy. 

As the town of Angamale lay open to  the attacks of some 
petty heathen kings, the see was transferred to Crenganor in 
1609, Fr. Roz being nominated Archhishop of the place by 
Pope Paul V. The zealous prelate ended his days a t  Parur on 
February 16, 1624.4 

We shall close this complicated subject of the Indian 
printing-presses by making an honourable ~nention of an 
eminent Missionarg, n great linguist and prolific writer : Fr. 
Joseph Constantius Beschi, born a t  Castiglione (Venice) on 
November 8. 1680, and admitted into the Order of St. Ignatiua 
on October 21, 1698. 

- - 

I S o ~ a r e n v o r r  I ~ I , ,  Biblioth,. , t. IV,  c01.r. 82 1 ; 322. 
2 Ibid.,  t IV,  POI. 822 ; t V, col. 65 I .  
: Ibid.,  t IV, cols. 276 ; 277 .  
4 JOUVANCY.  Hia t .  SOC. J ~ R Z C ,  perte b , t. TI. lib. XVIIT, $ 5 : 

SOTWEL,  p. 219 : SOMMERVOOEL,  Elblioth.. t VII, role. 263 ; 264; nE 
SOUS&, Oricnte conpr'istudo pt 1 1 .  conq. I ,  div. 11, n 93 ; p ~ u r . 1 ~ ~ ~  A 8. 
I ~ A R T H O ~ .  , India Orient. Chriet.,  pp 63 ; 64. 
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He studied it) Rome with extraordinary success Hebrew, 
Greek, Latin and Portuguese, besides Italian, hoping all along 
to be selected for the Indian Missions. 

While in Madura, he applied himself with advantage t o  
Sali~skrt,  Telenga, [Telugu] and especially Tamil. After five 
years he had thoroughly mastered Tamil grammar and poetry. 
He  spent the nest  twenty years reading the  chief books in 
that  language. The Raja of Tritchirapalli [Trichinopoli] made 
him his Prime Minister.' This remarkable polyglot died a t  
Manapad about 1746, leaving after him, edited or in manu- 
script, a great number of works in prose or in verse." 

Besides Fathers Busten [Stephens] and Beschi, there were 
in India other European Missionaries who clothed the sublimity 
oi their religious and moral teaching in the attractive garb of 
poetry and the grace of sonorous rhythmical cadence, thus stir- 
ring up  not only the intellect, but the will and the imagination 
of their neophytes. The Life of Our Lady composed in Tamil 
verse by Pr .  Robert cle Nobili was sung in many places bv all 
classes of the people. 

Wc s!lall not even try to tilention the manv countries of 
I~ ld ia  won over to t,he Catholic Church by the Missionaries 
during the XVIItll and XVIIIth centuries, with which we are 
cl)iefly concerned, nor the excellent fruits of holiness which 
Christian India produced, thanks to  the ministers of the Gospel, 
assisted by the printing-presses created by them. 

The eloquent testimony which we find in the first History 
of  the Jpsuit Missions in India, Ethiopia and Japan, written in 
Portuguese, apparently by Pr .  Manoel Teixeira, is worth many 
others. In  the second part. chapter VI I I ,  this eye-witness of 
the events eays :- 

" The Father Patriarch, Joiio Nuliez, Pr. Francisco 
Rodriguez and Fr.  Antonio de QuadroscomposecE also this year 
1557 a Col~fessionary [or Prayer-book] which was of great 
utilitjy throughout India. As they had i t  printed, the Portu- 
guese and the [native) ('hristians were by its means rescued 
from mr~cli ignorance ; they learned their obligations, what was 
~'ermitted and what was sinful, and the way of purifying their 

c lnscience hy confession. 
"From that time to  this verg day it is in everybody's 

hands in India, to the great advantage of the faithful and of 
ponfessors. As a rule, all know 110 w to make a good confession. 

I ['l'hi~ is generally rocognized as ~rlerely a nntive legend. Cf. .T. 
HERTRAYI) ,  8 J . ,  La Mimion du Maduri. dlapre,q dre dooument~ in6dit.q. 
1 V. I (i ; and 1, R r r s s ~ ,  S..I., The  Examiner, Bombay, l!)O!), p. 436.1 

'2 SOMXIERVOCIT':I~, Bzblioih., t. I, pols. 1402- 1409. [The completest 
h~bliography of Fr Besclii is by , J U L ~ I C N  VTNSON, Revur dr: Linguist. et de 
Philo!. compari.c. T'nris, Vol. X X S  JX, pp 123 14; ; Vol. XL. pp. 1-45. 
I'rof. l'inson throws d011bts on nee?hi"l. tinowledge of Telugu.] 
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This Prayer-book, in fact, brought about a great change among 
the people.' ' ' 

I [The present paper, excellent in itself, raises several important and 
difficult questions which I shall discuss at length in a separate article.-- 
H. Hosten. S.J.]  



16. Two Po~tuguese Inscriptions in the Kaple6varol 
Temple of Mailapur (Madras). ' 

By REV. H. HOSTEN, S.J. 

Dr. J. :P. Vogel sent me from Lahore on April 12, 1912, 
esstampages of two inscription8 frpm the Kap&I&%m~a Temple at 
Mailapur. They had been sent him by the Amhaeologioal 
Department, Madrtw, in the belief that they were fragments of 
Dutch .inscriptions; but it did not require much study on Dr. 
Vogel's part to convince him that they were Portugueee. 

Inscription No. 1 was found on the floor of the front 
rnandapam of the Amman shrine. 

Tlie firet line is to be read thus : 
[f ale-] 

CEV NA . ERA. ( =died in the year). 

The aecond line ie more puselhg. The following mmbi~& 
t ion auggeet therneelvm :- 

1, @ i n ~ ~  the h i t  fiw is a 3 f aUow9d by a, PuU aop, 55 
might a e m  thbt the date ir >[I J 468, It wm a, oannmua ~rnt~tiaier 
ammg the P o ~ ~ ~ e e  to s& f@i Ikvi? date8 the figure fm the 
bhmmwh f O L W ~  B we push I?Le prwbitbe fa~bber, omif 
tmmdy @vim &be "% as-a, e)er@m~ d' tsb gwpr!ezi+im 
which we rhd Hi6s)dbV o~mm %a h h w  BffpbwIane. The 
d&&e 1468fr, hoao~mr, &nllgkdpm ram pound8 thm one. I 
am told by a db$hguirhatb tarohdogi%t in &wope, who wbhss 
him name tn mnlait? tlnkn~wn, th). Pnr),ugueea inscriptism d Che 
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XVth century are in Gothic, not in Roman characters Even 
should an exception to this rule have been made, there would 
remain the astonishing fact that  a Portuguese inscription of 
Mailapur would antedate by 31 years the arrival of Vasco da 
Gama off Celicut (May 20, 1498). In  the light of history, this 
would not be entirely repugnant. We have on record the visit 
to Mailapur of Marco Polo (129.j) ; of Giovanni da Montecorvino 
(1292-Y3), one of whose companions, Niccolo da  Yistoia, a 
Dominican, died there; of Giovanni de Marignolli (1349). and 
Niccolo de' Conti ( 1425-30). In  fact, intercou~se between Europe 
and India was not so rare in tlle XII I th  and XIVth centuries 
as is conlmonly supposed, and we must not imagine that the 
Venetians and the Genoese were the only Europeans who traded 
with India or visited it in the XVth century. Anyhow, a 
Portuguese inscription a t  Mailapur a t  such a date is in itself 
highly improbable. What might mean, besides, the two first, 
letters in the second line ? D[e] G[rnc.a] = oE grace, would be 
epigraplircally unusual , and so would D[e] C[hristo]. More- 
over, the second letter (2nd line) cannot be a C, since we have 
a C of the usual type in CEV (let  line). 

Hence, if any simpler explanation can be devised, i t  
ought to be preferred. 

2. Could the second line mean D [el [ l ]  6 & 63 1 This 
would not be unusual in Portuguese epigraphy; but the central 
character in the second line is clearly a 4. 

3. Only one explanation is left, the one proposed by my 
friend in Europe. The second line must be read, D [el [ l ]  
646., leaving out the figure 3. The date was origirlally [ l ]  643, 
but this was corrected later. As the 3 is fainter than the 
other figures, there must have been an attempt a t  obliterating 
it, ancl thr: second 6 seems from its cramped appeirrance to 
have been squeezed in between 4 and 3. The full stop after 
this inter~)olated 6 is significant. It would seem then that the 
inscription was made considerably later than the date of burial, 
since the date first recorded was three years too early. 

This explanation, i t  i3 hoped, will be found satisfactory. 
I t  places the inscription in moderrr times, while the political 

I About lH!j3 two tombs of Franciscan Miasionn.rie~ of the XTVth 
century were discovered ~t 2 leagues from the town of Ling-teing-tcheou, 
Chang-tong, China. On one of them could be read the name of Bernard. 
B1. Odoric de Pordenone had e companion of that  name, whom, on hie 
journey through thatplace, he left to direct it8 important Christian ~lettle- 
ment. The other tomb W M  that  of a Franciscan R i~hop ,  whoae name 
could not be deciphered. The stone was erected. in 13H7. A MS. contained 
in 8 wax-aealed bottle found in tne tomb turned to dust on bbing tollchsd. 
However, there was found in the same tomb a small bronze box contain- 
ing 8 bishop's ring and pectoral crosa, on which was engraved the aeal of 
St.  Francis. Considering ttieir shape,  these two episcopal insignia belonged 
to the XIVth centurv. Cf. Compte-rendu des si.arn,c~ de la ,Qm. de (-JEogr. 
de Parw. .Tnnv. e t  Fevr. I q!):]. Art. of 17. Romanet dn Caillel~d. 
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troubles so frequent in the neighbourllood of Mailapur would 
account for its removal t o  a Hindfi temple. 

I n  the Museum of Diu (cf. Archeologo Portug., viii, 183) 
there is an epitaph with the words. . . NA ERA -4.D. 1667, 
where the word A[nno] is redundant after ERA. I n  tlie 
Mailapur inscription there was no room for A [nno], as is plain 
from the regular outlines of the stone shown on our plate. 
Hence D = D[e]. 

Illscription No. 2 was found 011 the floor of tlie 
Kalyiina mat!$apam of the Kapiilehvara Temple. It is in 
PorLuguese, too, and runs thus :-- 

E . D E  S E V S . H E  
RDEIROS ( =And of his heirs). 

The shape arid the spacing of the letters go to show tha t  
this fragment does not belong to No. 1.  Moreover the breadth 
of the two stones differs considerably. I t  is from 60 to  61 
inche9 in No. 2 ; 74 inches in No 1. 

Since fragments of Christian funeral inscriptions have been 
worked into the Boor of this Hindu temple, i t  is not impossible 
that  there be other fragments with their faces turned down- 
wards. We hope that  the Arcliaeological Department of 
Madras will do the needful to examine into the matter. 



17. Two Letters of Major James Rennell. 

By REV. W. K. FIRMINGER, B.D., F. R.G.S. 

Mr. T. D. la Touche prints as an appendix to his Journals 
of Major James Rennell (Memoirs of the Asiatic Society of 
Bengal, Vol. 111, No. 3, pp. 95-248) a letter of Rennell's 
which I came acrossin 1910 when inspecting the proofs of 
some printed and unpublished records of the Comptrolling 
Council of Revenue a t  Murshidabad. Last year, while studying 
the Consultationa of that Council preserved a t  the Record 
Department of the India Office, I came across the two following 
letters written by Rennell in the year 1771. I have copied 
theill from the Consultations on wbicll they were entered by 
the Secretarv-doubtless some young English civilian, a lad in 
his 'teens, who has made n mess of Rennell's spelling and 
even given ' ' Thos ' ' instead of " Jas ' ' as part of the signature. 

I n  the Major's map of Bengal, reproduced in Mr. D. la 
Touche's Memoir, the spelling of the following places mentioned 
in the letter is as follows :- 

I n  the letters- In  the nlap- 
Beluchy Beleuchy. 
R adshy Raujeshy. 
Pucharyah Pookareeah. 

" Mustan Gllurr " is, I take it,  Musta,ngur marked on the 
map as on the road between Seebgunge and Seerpore (Sherpur 
in Bogra District). Mustanghur may be identified with Mahiis- 
thgn, the ancient. capital of the Pods. This identification 
suggests points of great historical interest. 

Cornptrolling Council Revenue, Hurshidahad. 
Conuultation. 14th Feb. 1771. 

Chief of the Comptrolling Council of Revenues. 
BELUCHY. 

10th Feb., 1771. 
SIR, 

I think it is my duty to inforln you that there is now in 
this part of the country a large body of fakirs who are laying 
a11 the principal towns under con trihution. They were yester- 
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day at Lutchinpore. 4 coss frorn this place; and, after receiv- 
ing two Ilundred ritpees.from the Gunge Darogha, marched 
sout'll wards into the Pucharyah districts. By the accounts 
I have fro111 an intelligent person, whom I sent to watch their 
motions. they are about a thousand in number and tolerably 
well armed. They came from the western provinces about a 
month ago, and traversed the Dinagepore and Goragaut 
districts in their way. 

,As there is no force in this part of the c o ~ ~ n t r y ,  I imagine 
they will continue in it till they have plundered all the princi- 
pal places. I have rnet several of their detached parties, which 
are indeed scattered over the whole provinces of Radshy and 
Gorag~ut .  1 have enclosed a route to  this place and a  ketch 
of t l ~ e  country. in case you may think proper to send any force 
after these miscreants. The 'country hereabouts is so entirely 
intersected by rivers and nullas that there is scarce any possi- 
bility of trnvellirig h t h  guns. 

I am, etc., 

--- JAS. KENNELL. 

C'onsultution's Do., 7th lMarch, 1771. 
The Chief lays before the Board the following letter from 

Capt. Rennel1:- 

To SAMUEL MIDDLETON, EsQ., 
Chief of the Complrollin~ Council of Revenues. 

l9 t  March, 1771. 

I have tllepleasure t,o inform you that 1 joined Lieut. Taylor's 
Detachment the 24th ultimo and follovred tho route of the fakirs 
towards the Hoannah districts, they retreating that way on 
hearing that they were pura~ied. Lie11 t8 Peltham, with the 
Rungpore Detachment, taking the road to Goragaut and Gobin- 
gunge, surprised their camp in the morning of tne 26th, and 
after a short ~kirmish defeated and dispersed them, taking 
their camp and baggage and a few prisoners. Their Chief, 
Slieik Mun Jenoo, fled on horseback to Muatan Ghurr (a dirgah), 
where he was joined by about 160 of his  follower^, all disarmed 
and many of them wounded. The rest to the number  of 2600 
are di~persed in such a manner that  two of them cannot he 
found together, so that it is impossible to pursue them with the 
eepo-ys. They all throw away their arms in their retreat, and 
the villagers talling on them killed great numbers. 

I marched to  Mustsn in hopes of taking the Chief priaoner, 
but on my arrival found the place emptv, end was informed 
that  he went off with a Eew  follower^ on the road towards 
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Purnea. Upon this 1 sent a Jimautdar's party after him with 
orders to  follow his route four or five days' journey ; and T am 
in hopes that  the Jimautdsr will be successful, as  Mun Jenoo 
is diseased and cannot travel fast. 

We picked up provisions in our march which, together with 
that  taken by Lieut. Feltham, shall be sent to  Moorshedabad. 

As i t  is probable that  some of the fakirs dispersed over 
these districts may unite again and commit depredations, I have 
directed Lieut. Taylor to  remain a t  this place with 45 sepoys, 
which, together with the party under the Jimautdar, make 
one complete company. The other company is to  return to  
the City, as soon as they have refreshed themselves, for which 
I have allowed them four days. 

I wrote to  the Supervisors of Dinagepore and Purneah t o  
inform them of the event, that  they may take measures for 
intercepting any parties that  may retreat through their provin- 
ces. As Mun Jenoo is an inhabitant of Morarnpnor. I suppose 
he will endeavour to retreat to t h a t  country. 

A s  R 1 r .  Grclse has occasion for the sepoys under Lieut. 
Feltham, I Ilare dirt.(-ted that otiicer to return to ttungpore. 

I must beg leave to mention to  you the behaviour of Lieut. 
Feltham, whose bravery and vigilance Imve contributed so 
much to  the success of the expedition. 

As the service on whicll I was sent is now finished, I have 
left the command to Lieut. Taylor, and sllall retilrc to the 
business which I was before employed on. 

Having examined the hill and dirgah of Mustan Ghurr, 
I think i t  rny duty to inform you that  its natural strength, 
together with a small portion of harbour on the side of the 
faquirs, will make i t  any time tenable against a strong detacll- 
ment, the hill being in most places extremely steep and skirted 
with thick woods. The dirgah there affords a pretence to the 
faquirs to  assemble, and at the fair which is held in Deceinber 
they are f umished with arms of all kinds, and co~ll~llonly sally 
forth from tllence 2000 strong. This in particular has been the 
case last year. 

I am, etc., 
JAS. RENNELL. 

The service in questioil having been successfully accom- 
plished, the Chief acquaoint,s the Board tha t  he llas recalled 
Lieut. Taylor's party, and begs leave to recommend, in conse- 
quence of the account Capt. Renrlell gives of the drigall of 
Mastangur, that  a sillall party of sopoys be now thrown into i t  
and kept conti~lurtlly stationed there in order to  discourage the  
future rendezvous of these banditti. 



18. Sarcocolla. 

(With Plate VI.) 

Sarcocolla is the name of an eastern drug remarkable for 
its supposed virtues in agglutinating wounds, hence the name 
by which i t  is known to Europeans is derived from two Greek 
words signifying " flesh glue.' ' I n  Persian i t  is called Kun-judah 
or Gunjidah, and in Arabic Anzarut or Unjeroot. Guzar is the 
co~nmon name of the drug in the Bombay market. 

Early writers recognize the origin of the drug to  be a spiny 
shrub growing in Persia and Arabia. Mir Muhammad Husain 
(1 771) in Makllzan-ul- Adwiya informs us that  Unzeroot is the 
gum of a tllorlly tree called " Sliayakeh " which is about six 
feet high: i t  has leaves like tl.lose of the frankincense (pinnate), 
ancl is a native of Persia and Turkistan. Dr. J. E. T. Aitclli- 
son1 was informed that Anzerut was collected from bushes 
called " Cllir-kall " and " Sliia-a-kall " : very conlnlon near 
Kein, Birjand and Yezd, and also not far from Turhat-i-Haidri 
in Persia 

In  1908, Major (now Sir) P. Z. Cox, H.M. Consul a t  
Bushire, very kindly undertook to collect for the Reporter on 
Economic Products, some actual plants yielding Sarcocolla. 
This was ultimately accomplished by the kind offices of a 
Persian friend of his, who had been trained as a doct,or. The 
places in which the Anzerut or Gunjidali bushes grow are in 
the hot region of the province of Fars a t  Firozabad, Fassa, 
Gawan, Istabbarat, the Slliraz mountains, and beyond Saa,di 
Small leaves and flowers appear on the shrubs in the spring, 
and in O~t~ober  dry white pods are found. The trees are not 
allowed to grow to a great size because the branclles are cut 
off and taken away as fuel. The gum forms on the twigs and 
branches, and is collected in July during the wheat harvest. 
There is a peculiarity regarding the production of this gum. 
The villagers say that  small wornis come out from the atalke of 
the bushes and spin webs in which there gradually forms a 
mass of gun1 wllicll afterwards dries and consolidates. It is 
said that the illore frequently i t  is removed the whiter the gum 
becomes. 

The plants collected for Sir P. Z. Cox were forwarded to 
l\ew , and identified a9 Astragalus fasiculifolius, Boiasier . Flora 
Orientalis, No. 484. Natural order, Leguminosae. 
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This species is described as a tall shrub w t h  long white 
hoary tornentose spines. The flowers are shortly pedicelled. 
Calvx adpressed, tubular, opening with five lanceolate, subulate 
teed). Vexillum oblong. Pod as large as a grain of rice in the 
husk, covered with a tomenturn of white, cotton-like down, con- 
sisting of long simple hairs matted together ; some of the pods 
are abortive and full of gum. Seed vetch-like, diameter in. ; 
when soaked in water i t  swells and bursts and a mass of gum 
protrudee. 

Dymock described the plant in 1891 in ' &  Pharmacographia 
Irldica " as A. sarcocolla. Aitchison in 1892 considered i t  pre- 
nlsture to determine i t  a.9 a new species as in all probability. 
he  said, it would be found to  be a species described by Bunge 
or Boissier. This supposition has been confirmed. 

I t  is remarkable that  some writers have attributed the 
source of sarcocolla to  species of Penaea as P. mucronata, P. 
sarcoco2ln and P. squamosa, plant from Ethiopia and Cape of 
Good Hope. The source of this peculiar error is indicated in 
Dr. Ainslie's Materia Indica, who refers to  an account of the 
(Penaea) plant in the ' excellent Edinburgh Dispensatory " by 
Dr. Duncan, Junior. 

Dr. Aitchison refers to Microrhynchus spinosus, Bentll., 
another Persian plant, of the composite order, as the origin of 
false Anzerut, a substance having n most naueeous and offen- 
sive odour. 

The drug vonsiuts of spongy light yellow gummy or 
reslnous grains, from the size of a pea to a sandy powder. I t  
has the appearance of crushed resin, bread crumbe or e form 
of brown sugar, but more irregular. The tears are whitish, 
yellowish or red; the whitest being the freshest is preferred, 
son~etimes they are agglutinated but generally they are distinct 
The drug has no odour. The taste is sharp and uweetish, 
followed bv a nauseous and disagreeable bitterness. The gum. 
~oft,ens in the mouth and dissolves almoet entirely in water. 
The portion insoluble in water contains numerous bundles of 
woody tissue of uniform size and s1lnpe.l 

Sarcocolla was known to the AraLlen pllysioians of the 
tenth century who supposed it to have virtues, applied ex- 
ternally, in curing wounds, and placed i t  anlong their Yabisclnt 
Kerol~b (Epolutica). Mesut; '(dierl 1015) says of i t ,  " purgctt 
pi tui t am crudam, e t  alioe hr~mores crassoi; ' ' ; Aviclennrt ' (980- 
1037) speaking of i t  HRYB, " vim llahet sini nlordacitate gluti- 
nandi ; et carnem gignit, : inflamrncttiot~e~ onlnes rnitigat, more 

I A sample of the gurn from the I,~hore ~ R Z R ~  W R ~  nttacked by 
in~ccts .  Theme were identified as La~ioderrnn /e.elaccum, Redt. and Tri- 
lobivm lerr~cgineum. Fabr. 

me en^, Simp. 1. i i ,  c .  xviii. ti!). 
- ('anon JIrrl. lib i i .  h a r t  i i .  31;. 
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emplastri imposita. ' ' The Arabian pl~ysicians gave sarcocolla 
to  the extent of two drams, Schroder not more than one dram. 
I n  U]faz Udwiyeh sarcocolla is classed as * -  caustica " with 
blue vitriol, verdigris and burnt wood. and ' cicatrizantia " 
with red lead and native antinlony. To sun1 up its medical 
properties : it was employed as a laxative and purgative abor- 
tive ; for curing pimplcs, bad wounds, cancer : i t  was good for 
neuralgia and sciatica, intestinal worms, removing stoutness 
and obesity, and for most diseases of the joints and limbs. 

Sarcocolla is a, Moghul medicine and is used specially by 
Yunani physicians throughout India. Tavernier (1665) men- 
tions i t  as one of the drugs obtainable in Surat ,  a large em- 
porium in the seventeenth century. Dr. Ainslie (1826) records 
i t  as a Madras drug. Dr. R. H. Irvine includes i t  in a cata- 
logue of drugs of Ajmeer "n 1 841, and of Patna in 1 S48. Dr. 
Honigberger 4 states in 1852 that  i t  was officinal in Lahore, 
where also Baden Powell collected and described i t  in 1868. 
The Indian Museum possesses specimens from Bombay, Dellii, 
Amritsar and Lahore. In  Europe, according to Pomet,6 i t  was 
known in 1694 as a, medicine from Persia ; and Guibourt6 
describes i t ,  probably as a Museum specimen, in 1549. The 
only official recognition in Europe of sarcocolla appears to be 
in " Pharmacopoea Hispanica e t  Lusitanica ", edited in 1822. 

The modern uses of sarcocolla in Persia are for adultera- 
ting opium, for securing the corks of large glass flagons in 
which rose-water is exported, and i t  is eaten by ladies of the 
harem to  improve their appearance and to give the skin a gloss. 
There is no secret regarding the admixture of opium with this 
gum, in fact i t  appears to  be a recognized ingredient. Opiutn 
for home consumption in Persia is prepared by mixing some 
20 per cent,. of other ingredients with " Schire ' ' opium boiled 
down t o '  five-sixths of its original quantity. The principal 
ingredients used are sarcocolla, or an extract from dried 
poppies, or the seed of the wild rue. The mixture is slowly 
boiled and constantly stirred and made into sticks 1- inown 
as Terink-i-lnb ; this preparation sells a t  260 m. per seven 
pounds. 

Professor ,Joseph Feil of Ohio, reported in 1908 the 
presence ot sarcocolla as an adulterant of tragacanth, a medi- 
cinal gum obtained from other species of Astragalus, also grow- 
inq in Persia. Professor Feil experimenting with a sample 
of powdered tragacrtnth, quoted at a low rate, found i t  to  be 
pntrtsly soluble in alcohol, and to have the odour and taste of 

I Trnvnle. Vol. 11, p. 20. 9 Topography of Ajmeer. 
Materia Medi~tt of Patnt~.  4 Thirty five yetwe in t h ~  East. 

5 Hietoirn (ienerale des drogues. Paris. 
W i ~ t o i r e  nat,~lrelle dcs drogries uimpl. 
7 Rr~lletin of Amer. Pliarm. Ass., I!lnS. 3 i0 .  
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liquorice. In  short i t  had the characteristics of sarcocoUa 
which had been accidentally or fraudulently mixed with the 
imported tragacanth. Daniel Hanbury on the 27th October, 
1870, made a note t o  the effect that  sarcocolla was offered for 
sale as nlaatic in tlie London market. 

Gum sarcocolla is imported into Bombay from the Persian 
Port of Bushire in bags which contain two l~undredwei~hts.  
Dr. Dymock observed that  from twelve to  twenty bags could 
be seen in a single warehouse. The total quantity imported 
must be considerable, and as the foreign export is trifling, the 
consumption of the gum in the  country must be very large. 

The chemistry of sascocolla is of great interest. It was 
examined by Pelletier of Paris ssventy-seven years ago, who 
separated, by means of alcohol, a substance called sarcocollin. 
Sarcocollin is described as a brownish, semitransparent, amor- 
phous mass with a sweetish and afterwards bitter taste. It is 
soluble in cold water and alcohol, but  not in ether. If softens 
when heated, and finally burns away with the odour of caramel. 
without leaving any residue. The body resembles glycyrrhizin, 
and i t  was composed of 57.13 per cent of carbon, 8.34 per cent 
of hydrogen and 34-31 per cent of oxygen. According to John- 
ston%arcocollin is a mixture of various resinn which may be 
separated as lead salts. 

A sample of Ganjideh from Bushire had the following corn- 
position :- 

Moisture . . . . .. 10.0 
Sol. in spirit 90% . . . 74.0 
Sol. in  water . . . . . . 5.3 
Insoluble fibre . . . . 8.4 
Ash . . . . . . 2.3 

- - -. 

100.0 
Nitrogen . . . . . . -44 

The alcoholic extract was pinkish in colour, brittle and 
transparent, soluble in water, but insoluble in ether and chloro- 
form. The aqueous solution was neutral in reaotion, sweetish 
in taste and frothed when shaken. With sulphuric acid the 
dried extract gave an  orange solution passing t o  red and 
purple ; with nitric acid i t  turned yellow. It contained no nitro- 
gen. Hydrolized with dilute sulphuric acid i t  yielded 73 per 
cent OF a resinous insoluble product and 26 per cent of sugar. 
Sarcocollin, or the alcoholic extract, of sarcocolla, has therefore 
the properties of a glucoside. A combustion of tho abaolutelg 
dried and ash free extract gave the following percentage oom- 
position, which agrees closely wit,h Pelletier's results. 

I Ann. Ch. Phorm., V I ,  IA:3(i, 34. 
2 Watt's Dictionary o/  Ohernietry, V ,  1Wi. 
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Carbon . . . . . . 57-28 
Hydrogen . . . . . . 8.50 
Oxygen . . . . . , 34.22 

It differs frotn glycyrrhizin in its aqueous solution not 
being precipited by dilute mineral acids, and from the ordinary 
saponins in the large proportion of t l ~ e  insol~ible hydrolyzed 
product. The occurrence of a glucosidal gum is peculiar in t,he 
vegetable kingdom, and i t  is proposed to  submit its properties 
anti composition to  further chemical investigation. 



19. Indian Dermaptera collected by Dr. A, D. Imms. 

I am indebted to Dr. A. D. Imms, Forest Zoologist to the 
Government of India, for the opportunity of examining a num- 
ber of earwigs from various parts of India, the list of which ie 
well worth publishing. A large proportion of tho epecimens 
were collected by him while touring, and are in the collections 
of the Forest Research Institute, Dehra Dun. 

Family PYOIDICRANIDAE. 

1. Diplatys fa,lcatus, Burr. 
Shamkhet near Bhowali (Kumaon). 1 c? . 

Hitherto recorded from Simla rand from the Dawna Hille 
in Lower Burma. 

Also several immature, and therefore not accurately deter- 
minable specimen3 of the same genus, from Sat Tal, Airwdeo, 
and Dehra Dun. 

3. Cranopygia cumingi, Dohrn. 
N. Coimbetore hills, 6th Aug., 1902. 9 . (No. 1076). 

Also a male (No. 1074) in poor condition, which resembles 
this speciee, but the locality being Tharrawndv, in Assam, i t  irs 
probably di~t~inct ,  ae C. cumingi is a Soutll Indian and Sin- 
hdese epecies. 

4. Echinosoplra sumatranurn, Hrtan. 
DEHRA DUN : Jhajrrt, 2nd Febr., 1912. In  dead 

Srtl wood. 8 0 , and larvae. 
, , Karwapsni,7th Nov., 1910. d. 

KHERI FOREST DIVISION : Bankatti , 28th Febr., 
1912. Under bark of 
Sal (8horea robuseta). 
1 9 .  

13nrtlwa : Tenaeeerim, Salween Rivor, 16th M ~ r c h  , 
1905. 1 9 . 

,, Tharrawady , 22nd Oct., 1906. Nymph. 
HIMALAYAS, Kumaon : Bhowali (6,700ft.) Q . 

, , , 9 Dharmoti (6,000 ft.) . 
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Family LABIDURIDAE. 

5. Anisolabis an?zulzpes, Luc. 
DEHRA DUN : Underground. 2 8 8 .  

6. Psalis dohrni, Kirby. 
HIMALAYAS, Kumson : Takula. 2 d 8. 

I B I 1 Dharmoti. 

7. Psalis fernoralis, Dohrn. 
DEHRA DUN : At light, 12th July, 1910. dl , 1 

nymph. 
Also several Psalid larvae, probably of the three speciea 

above, but not accurately determinable from various localitia. 

8. Lubidura bengnlensis, Dohrn. 
DEHRA DUN : 16th April, 191 2. Underground. 18th 

Jan., 1904. 
9 , Garhi, 3rd-12th April, 1912. Many 

specimens. 
ALLAEABAD : 20th Oct., 1908. 2 d 8. 

9. Labidura riparia, Pall. 
KURIDI JAUNSAR : 17th Dec., 1910. 8 .  
DEHRA DUN : 23rd March, 1912. 2 d d . 

Both stunted specimens, and several larvae. 

10. Nala nepalensis, Burr. 
HIMALAYAS, Icurnaon : Bhowali. 9 .  

J , , I Someswar. 9 .  Under 
stonee a t  the edge of a 
e tream. 

1 1. Nala lioidipes, Duf. 
DEHRA DUN : 29th Oct., 1910. 2lst  Nov., 1911. 

0 9 .  
HIMALAYAS, Iiumeon : Bhowali. 9 . 

12. Forcipula pugnax, Kirby. 
HIMALAYAS, Kumaon: Bhowali. 8 8  3 ,  49 9 .  

13. Forcipula triapinoaa, Dohrn. 
DEHRA DUN : 25th Oct., 1910. 

14. Peeudiaolabis irnmsi, ap. n. 
Small : slender : black : antennae greyish-brown, the 

segments rather ahort : h o d  shining black, depreseed, broad, 
eyes, small : pronoturn strongly transverse, rectangular, srnootll 
dull black, the aides yellow : legs slender, femora blackish, 
tibiae and tarsi dull yellow : abdomen dell black, nearly 
parallel-sided , very finely pnnctulate, with long, yellowieh 
hairs : last dorsal segment d very short and broad, unarmed : 
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9 etrongly narrowed : penultimate ventral segment 8 broad, 
gently rounded : Forceps with branches d remote, very elender 
and cylindrical, long and regularly arcuate almoet in a semi- 
circle : in the 9 eimple, ahort, straight, contiguouu. 

d 9 
Length of body 9.6 mm. 8.6 mm. 

y 9  ,, forceps 3.6 1 
N. INDIA : Base of Himalayas a t  Kuridi in Jaunear, 

9000ft. 17thDec., 1910. 8 rand 9 

Peeudi~oZabio immai, sp. n. Forcepe of male, x 6. 

This elegant little species, which is dedicated to Dr. A. D. 
Imms, is close to P. burri, Bor., from Kashmir, but the 
sides of the 5-7th abdominal segments in that species are more 
or less acute and rugulose : the forceps are much stouter and 
shorter than in P. immsi, and bowed apically itletead of 
entirely and regularly arcuate. 

Family LABIDAE. 

1 5. Chaetoepania thoracica, Dohrn . 
D~DHRA DUN : 15th April, 191 2. 

16. Labia curvicauckc, Motsch. 
THANO, 9th Febr., 1912, under bark of dead Sal 

tree (Shorea robusta). 
DEHRA DUN : Jhajm, in dead Sal wood, 2nd Febr., 

1912. 
K ~ E R I  FOREST DIVISION : Bankatti, 27th Febr., 1912. 

Under bark in rotten wood of standing Sal tree. 
DEHRA DUN : Karwapani, 7th Nov., 1910. 0 . 

, , 7th Nov., 1910. 0 . 
17. Labia mucronata, St81. 

BURMA : ~enaeeerim , Salween River. 8th March, 
1906. 

18. Labia lutea, Borm. 
U ~ P E R  BURMA : a t h a ,  21st Febr., 1W6. 9 . 
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19. 8pngovostox semiflavus, Borm. 
DEHRA DUN : Lachiw~la,  16th Febr., 1912. Under 

hark of Sal (5horea robustar). 

Family FORJFICULIT)AE. 

20. Allodahlia rnacropyga, Westw. 
HIMALAYAS, Kumaon : Dharmoti. 3 9 9 . 

, t , , near Bhowali. 8 and 5 
larvae. 

21. T3omotages feae, Borm. 
HIMALAYAS, Kumaon : Dharmoti. 2 8 8.  

I ?  ) I  Bhowali, 2 d 8 , 1 9 .  
, ,  Jaunsar : Kuridi, 17th Dec., 1910. 

9 d d , 6 9  0 .  
9 , Mussoorie : Oct. 1907. 8 and Q . 

22. Elnunon bipurfitus, Kirby. 
HIMALAYAS, Kumaon : Dinepani. CT . 

j 9 , 9 Almora. 9 .  
DEHRA DUN : 8th July,  1910. 8 . 
HIMALAYAS : Naini Tal , Baldoti Plantation, 8th 

June,  1908. 2 Q Q .  

23. Forficula beelzebub, Burr. 
HIMALAYAS, Jaunaar : Kuridi, 17th Dec., 1910. 

Numeroue specimens. 
9 , , ,  Mussoorie, Oct. 1907. Q 

(reddish form). 
DEHRA DUN : Sept. 1901. 
HIMALAYAS, Kumaon : Almora (6200 ft.), 21et June, 

1912, 2 8  d ,  4 0 9 .  Nu- 
merous larvae. 

HIMALAYAS : Binsar (8000 ft.) 2 8 8 . 
, , Bhowali. 4 0 9 . 
9 , Dharrnoti. 4 c~ . 
9 , Shsmkhet, near Bhowali. 5 d 8 , 

4 9 9 .  
,, Sat Tal (4000 ft.) 
) I  Simla. June 1009. A larva on 8 

Deodar trunk. 
After examining the ample materiel quoted above, I feel 

convinced that B. aceris and F. beelzehub are one epeciee : the 
colour ranges from e bright blackish red to deep black ; the 
armature of the dilated portion of the forcepe varies, se also 
the sculpture, with the aize anddevelopment of the individual8- 
II ie poeeible to  arrange a long ~er ies ,  the extremes of which 
are totally different, but i t  is irnpo~sible to say where F. a c e d  
end9 and F. beelzebub begins. 
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24. Hyprgus h&rneralis, Kirby. 
DEHRA DUN : Sept. and Oct., 1910. 9 . Approech- 
ing the banded form. 

25. Eudohrnia rnetallica, Dohrn. 
HIMALAYAS, Kumaon : Bhowali, 9 . 



20, The Pitt Diamond and the Eyes of Jagannkth, Puri. 

By REV. H. HOSTEN, S.J. 

I n  a prcvious paper under this title (J.A.S.B., 1912, 
pp. 133-144) we showed that there was no evidence to prove 
that tlie Pit t  Diamond was stolen from Jaganngth's statue a t  
Puri. We found that  the theft was attributed to a variety of 
persons : to  an Englishman, to a Frenchman, to a Portuguese, 
or to a jeweller belonging to no particular nationality. We were 
disappointed a t  the time in meeting with no variant of the 
Dutch burglar. 

The Dutch, however, were not above suspicion. We have 
now come across a text in which a Dutchman is charged with 
the theft. It would seem that the  custodialls of the temple 
knew how to modify their story, so as to suit the national 
antipathies of their European inquirers. In this case, they 
told the story to a Frenchman, Anquetil du Perron, who was a t  
Yuri on June 6, 1757. Shortly before, lie had been a t  Chander- 
nagore, and there the story ran in 1753 tllat ,211 Englishman 
lind plucked out a precious stone froni one of the eyes of tlie 
idol, while the Chandernagorians boasted in 171 1 that a Prench- 
man had done i t ,  the precious stone being then a ruby. For 
good reasons, Anquetil du Perron discredits the story alto- 
gether. 

" I entered Jagrenat," he writes, " by the street leading 
to those I'agodas: i t  is a very long one and adorned with 
several large houses surrounded by gardens. I should have 
liked to see the interior of tho Pagodas) unfortunately, I was 
known, and the money I offered dld not prevail on the 
Brahmans to let me in : I had to be satisfied with examining 
the outjside of the precincts . . . 

" T l ~ e  theft of the ruby, which formed one of the eyes of 
tile statue of Jagrenat, was coilfirlned t o  me:  but I was told 
that the culprit was the Chief of a small Dutch Factory. Tho 
other eye, it ie said, consists of a big carbuncle. I should 
think, however, that those precious atones and the immense 
treasures said to be contained in tlie Temple of Jagrenat are of 
the nature of the Pagoda [idol] of massive gold and forty-two feet 
high, which l'Abb6 de Choisy saw a t  S ia~n  (Voyage de 8 h m ,  
p. 280). The Rajahs and Brahmans of Jagrenat are too greedy 
to set in wood or stone precioue ornaments which they could 
erteily replace, for the sake of the people, by mere gilt, or bits 
of glass, or false rubies placed in the proper light." 

- - - - - - - - - - - -- - - - . - - - 

1 Uf. ANQUETIL D U  PERRON, Zend-Avesta, Tome I ,  Yt. I, Paris, 
1771, p. lxxxii. 



21. On Variations in the Flowers of Limnanthemum 
indicum, Thwaites. 

By H. M. CHIBBER, M.A. 
Acting Professor of Botany, Gujarat College, Ahmedabad. 

The observations recorded in this note on the flowers of 
Limnanthemum indicum were made on the 19th February 
1912, on the specimens collected by me from a pond near Bas- 
sein in Thana District of the Presidency of Bombay. 

The plants have a floating aquatic habit. The stem end 
roots are submerged. The orbicular leaves are floating, and the 
flowers are slightly raised above the water. I t  waa not practi- 
cable from the trailing habit of the stem under water t o  recog- 
nize and isolate the individuals. Hence the enumerations 
rnade refer to several individuals taken conjointly. 

Limnanthemum belongs t.o one of the gamopetalous orders, 
viz. Gentianacea. The majority of plants of this order are of 
the herbaceous erect or procumbent type occurring in more or 
less wet places, The genus Limnanthemum is an exception to  
the type as i t  grows in waters several feet deep. 

Dimorphism within the order in genera other than Limnan- 
thernum has been observed in Canscora diflussa (Prof. W .  
Burns, unpublished notes) in which styles have been noted to 
occur in two different lengths on the same plant. Dimorphism 
in the genus under consideration has been noted in all system- 
atic works. A short description of the flowers of Limnanthe- 
mum indicum may be given a t  this point. 

The flowers arise in clusters from a node. The node also 
produces a bunch of roots, a single branah, and a single floating 
orbicular cordate leaf, whose petiole is in a line with the 
stem. T l ~ e  flower buds are directed downwards and are under 
water. The buds come up one by one every evening to open. 
The flower remains open throughout the night and early part 
of the following day. The pedicel agein bends downwards to 
mature the fruit under water. The following technical descrip- 
tion is taken from Cooke's Flora of Bombay Presidency. 
" Pedicele 2"-5" long; bracts ovate, acute membranous. Calyx 

in. long, deoply divided ; lobes & in. long, oblong, subacute. 
Corolla 14 in. across when expanded, wllite wit,h a yollow centre; 
lobee usually 6 (6-7), oblong, obtuse, 4 in. long densely clothed 
with long cottony pspilloso I~airs not crested down the middle. 
Ovary one celled ; placentas 2, parietal ; slyle short or long 
stigma two lobod; Capsule subgloboso, 4-,C in. in diamoter. 
See& numerous (30 or ti~oro), not muri~ull~e, shining, yellow.' ' 
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The flowers collected and examined by me revealed a great 
deal of variation which is recorded a t  the end of this paper in a, 
tabular form. I t  will be noticed that  altogether 457 flowers 
were examined. The number of stamens always agreed with 
that  of the petals in the same flower. The sepals agreed in 
number in 80% of the total with the petals and stamens, showed 
a deficiency in 5%, and an excess in 15% of the flowers 
examined. The variation in the number of parts in all the three 
whorls lay between 5 and 8. Fifty-one per cent of the flowers 
showed six parts in the petals and stamens (but not in the calyx 
a t  the same time) and 38% presented six parts in all the three 
outer whorls in  the same flower. The pistil was trimorphic while 
the stamens were only dimorphic. Of every hundred flowers 
51 had long stamens and 49 short ones. Regarding the pistil, 
in one form the style is practically absent, the blunt stigma 
being situated on the top of the subglobose ovary. In another 
form a distinct cylindrical style a t  least in. long is present, on 
the top of which comes the blunt stigma. I n  the third formthe 
style is ae in the last one ; the stigmatic lobes, however, instead 
of being blunt, are narrow pointed and elongated, being about 
4 in. long. These three types were found in the proportions of 
51, 33 and 16 respectively for every hundred flowers. The two 
forms of long styles are correlated with short stamens. The 
number of placentas varied from 2 to 4 ; but the majority of 
flowers, about 80%, had two and only two specimens had four. 
The flowers after noting down the points were thrown away 
barring some half a dozen which are preserved in alcohol. 
There was no variation in the colour of the flowers. Only 32% 
out of the 457 flowers examined had t,he typical number of 
parts according to the fornlula IC,C,A,G,. The remaining 68% 
are distributed over twenty- three different forms represented by 
so many different formulae. Amongst tllem the one of greatest 
frequency is IZ,C',A,G which forms 26% of the total. Next to 
it come Kp,C,A6GI and K,C,A,G; each forming only 6.5% of tile 
whole. I f  me take into consideration not merely tho numerical 
differences but also the trimorphism of the pistil, we get 
altogether fifty-five different forms of the flower. I am not 
aware of this record exceeded anywhere. 
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22. History of K ~ i m i r .  

Moulvi Hasan S'ah was born a t  a village called Ghmru, 
a mile to the south east of Bandipur in KBgmir, in 1248 A.H. 
(1832 A.D.) and died at the same village in 1316 A.H.  (1898 A .D . )  
at the age of 66 years. He came of a family of Pirs or 
Muhammadan priests, distinguished in Persian and Arabic learn- 
ing. His seventh ancestor was a Kiihmiri Brahman, named 
Gane4 Koul, who became a convert to IslQm, being named 
S'ekh GAzi-ud-din. This man's eldest son, S'ekh YAqCib, was 
a scholar of much renown and was, therefore, taken in the 
court of the Mogul Emperor, Sfah.i-JahQn. Hasan Sah's father, 
Moulvi GulQm RasG1, wrote four books in Persian poetry, 
called Majmua Seva, Riscila Turfa, 'A jib Manxar , and Karcimat- 
- A i d  The father taught his son Persian and Ar~b ic  and 
made him as much accomplished in these lallguages as he him- 
self was. Haean also learnt the Greek syste~n of medicine from 
other teachers which he practised until the closing years of his 
age. 

In 1875-78 A.D. occurred a terrible famine in Kii4mir whose 
ravages assumed appalling proportions. Hasan wrote out a 
pamphlet in Persian verse in which he described the true char- 
acter of the calamity and made certain sensible suggestions for 
the improvement of the situation. He sent this pamphlet to 
Di w&n Anant RSm, the then Prime Minister, t o  be presented 
to His Highnes~ the late Mahhrija Ranbir Singh who was a t  
that time a t  Jammu. The hIahBr4ja conferred a Khilat of 
honour upon Haean as a mark of recognition of his literary 
merits. 

After this, Hasan wrote three books in Persian and KBB- 
mlri mixed, which are greatly admired by the public. Their 
names are - Gulistdn-i- ' Ikhldq ,  K harita Asrctr, and 'A jdz-i-Oari- 
ba. He once went to RLwalpindi and there came to know that 
there was a Persian History of Kiibrnir written by Mula Ahmad 
a t  a village called Pindori in the Rhwalpindi district in the 
poseession of ct man named Mulah Nl~hmlid. This History is a 
very rare book. It is said to be the translation of an ancient 
book called Ratnbkar Purhna containing the accounts of thirty- 
fivc kings who ruled in KiiBm~r five thousand years ago, sr~d also 
of fieven kings who ruled in KBBmnr from the end of second to the 
beginning of sixth century of Christian era, which accounts 
were lost to history. Ratnbkar PurSna had been discovered in 
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the time of Zain-ul-hbdin who reigned in Kiibmir from 1422 to 
1474 A.D., and under his orders Mulah Ahmad, the poet laureate 
of his court, translated i t  into Persian. Ratniikar Purkna is 
now again untraceable, and on this account the above-men- 
tioned translation is of immense importance. 

Hasan went t o  Pindori and took a, copy of this History. 
Returning to  IC5Bmir he wrote a History of Kiismir of his own, 
in which he embodied the important facts he had found in 
Rlulah Ahmad's History of KBSmir. This copy of Mulah 
Ahmad's History wa.; subsequently lost by him in a flood in 
which his boat capsized, he being thrown into water together 
with the book and rescued but alas ! without the book. 

I n  1902 A.D. the KBkrnir Durbar tried to  secure a, copy of 
Mulah Ahmad's History, but Mulah Mahmcd, from whom 
Hasan had got his copy, had since died and his family had 
removed to  Kabul a t  the invitation of Hie Majesty the late 
Amir Abdul Rahmbn KhBn. 

Hasan gave a, subtle touch of humour mingled with 
cunningness t o  his deeds as a priest. One or two anec- 
dotes might be mentioned. Once a woman told him that 
her mother-in-law was often quarrelling with her, and asked 
for a, charm so that, the quarrels might cease. Haean gave 
her a charm, enjoining upon her that whenever her mother- 
in-law would begin to utter harsh words to  her she should 
a t  once put the charm under her own teeth and press it 
hard. The Pir's instructions were faithfully followed. The 
daughter-in-law having the charm pressed under her teeth 
could not open her n~outh  to  remonstrate with her mother-in- 
law for Iier vituperations and the latter's fury would come- 
quently a t  once abate. The result was that  there was soon 
peace between them. The simple woman ascribed thie change 
not to her own silence, but to the e5cacy of the charm, for 
which she came to  the Pir and thanked him. Another time 8 

woman told him that  whenever ehe sat down to spin, i t  would 
happen thnt she had to go away to do some other more urgent 
work and she, therefore, requested to  be given a charm in order 
that  she might keep herself busy with her spinning wheel. The 
Pir gave her a charm with a thin thread attached to either end 
of i t ,  enjoining upon her to tie i t  up with her own toe on one 
side and with the spinning wheel on the other, whenever ehe 
went to  pin, taking care that the tl~read would not break. The 
result wea that she thought of nothing bat the thread which 
the Pir had said must not break, and the consequence wee 
that her thoughts became concentrated and she forgot every- 
thing else while spinning. The ignorant woman ascribed all 
thie to the wonderfr~l efficacy of the cherm and had firmer faith 
in the Pir. 

Sir W. R. Lawrence, when Settlement Commiseioner of the 
KiiSmir State, was supplied by Hesan with much hiatoriosl 
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information and was also taught the KBSmirI language by him. 
I n  page 454 of his Valley of Kashmir Sir Walter thus expresses 
his gratefulness to  the man :- 

" What else (Ka4miri language) I have learnt, I owe to 
Pir Hasan S'iili, a learned Kasmiri, whose work has entirely 
been among the villagers. " 

When Sir Walter became Private Secretary to  His Excel- 
lency the Viceroy he sent an invitation through the Resident 
in Kasmir asking Hasan to come to  Simla to be presented to  
His Excellency, but the invitation came loo late, as Hasan liad 
died just a few days before. 

Hasan had only one son, named GulBm Muhammad Ali, 
who died in 131 1 A.H. (1893 A.D.) in his 35th year of aqe, leav- 
ing two sons, named GulBnl Mustafa and Gulhm Muhammad 
Sa'id, behind. These are now a t  their native village engaged in 
their hereditary occupation of priestllood of a large number of 
Muhammadans, and are also doing agriculture. 

I n  Par t  11, Chapter I of my paper on the History of 
KgBmir published in this Journal for April 1910, I statnd that  
Kalhana had written in his RBjatnratigini that  tohe reign of king 
Rankditya extended over 300 years. I t  is needless to remark 
that  attributing such a longevity to a hurnnn being is simply 
extravagant. It was evidently intended to cover n great break 
of which no record of the succession of kings was forthcoming 
in the time of Balhapa Even an ~r t~l iodox Hindu will shake 
his head on hearing i t ,  remembering that  in this Keliyuga age 
the span of man's life is onlg 120 years, beyond which even 
the incarnation of Vianu, i . e .  I < y i ! ~ ~ n ,  could not live. 

Hasan, the author of the Persian History of K&6mir, how- 
ever, says that  RanQditya reigned .for only 60 years end 3 
months, which of course seems probable, and seven kings 
ruled, six preceding aud one following him, wl~ose accounts 
have been omitted in the KBjataraligini. According to  this 
author this period extended over not 300 years but 329 years 
and 6 months. He has given the narnes as well as the accounts 
of the rule of these seven kings, one of whom is Vainya- 
dityn, who, thougll not ment,ioned in the Rjijatarnrigini, is 
well remembered even to  the present day by every household 
in I<iil5mIr as to have been a n  extremely good and virtuous 
ruler. His name has descended down from generation to  
generation and his fame iri KRBtnir 118s equalled, i f  not excelled, 
t h a t  of VikramFiditg~, of IJjain. There occur-s in the Riija- 
taratiqinl (Book V. 97-100) a temple by the name of Vainyii- 
svAmin about whose founder no montion is made therei~i any- 
where, but i t  proves that  there was a king of the name of 
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Vsinygditya who had built i t .  Haean derives his authority 
from the Persian translation of the Ratnkkar Pur&na which 
Zein-ul-Bbdin, who reigned in Kl4mir from 1422 to 1474 A D., 
had got prepared from Mulah Ahmad, the' poet-laureate of hie 
court. I have already at tempted to discuss the reliability of 
Hasan's History in the above-mentioned paper and i t  is 
iinnecessary to repeat it here. 

So this ie the second gap in the Riijatararigini. The first 
is for a period for which Kalhana stated that he could not get 
bhe accounts of thirty-five kings who hacl ruled during it,  which 
accounts, however, I have given from Hasan's Persian History 
in tllt: above-mentioned paper. Need I say how important it 
is to  the historians to find this second gap also filled u p ?  I, 
therefore, give in the following pages the accounts of the 
kings who rulrd during the above period, of which, as I have 
stated above, 300 years are incorrectly ascribed to only one 
king (Rankditya) by Kalhana. 

Tuiijina was the second son of Yudhisthira and after the 
death of his brother, Narendrlditoya, proclaimed himself King 
of Kii6mir. NarendrBditya had a son named f i adwd  whom 
Tuiijine appointed as his minister. In  course of time they fell 
out with each other and the result was that  Sadwal  wwes 
murdered. Sradwal left a son named Sarabsena, seven yeare 
old, and this poor helpless boy, out of fear of Tuiijina, escaped 
with hie mother to Nagarkot. The chief of Nagarkot was glad 
to have him, and he subsequently gave him his own daughter 
in marriage. When he attained majority, he collected some 
troops and also obtained help from the chief of Jammu and then 
set off via Biinihll to make war with Tufijlna. TufijIna went 
out to BiinihSil to fight with him but was killed in the battle. 

Tuiijina'e reign extended over 43 years. 

~Qarabaenn -234-82 A.D. 

After Tuiijinn, Saraheena wcended the throne. He eetab- 
lished order and good government throughout the country and 
recovered all the countries conquered by Pravaraeena 11, 
which had, after his death, become independent chiefehipe. 
He went t.o India twice and invaded and conquered many 
countries. His queen was the daughter of the King of Kaneuj. 
He built e temple of Hhute%vara a t  ViciirnZig ( the  northern 
suburb of Srinagar). 

Slrrabsenn died after reigning for 48 gear#. 

Gendharbeena, eon of Sarabsena, now eat on the throne. 
HL reign waa marked with slothfulnees diversified with c r ~ ~ e l t y .  
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Taking advantage of his weak rule, the Chiefs in India, who 
were considering themselves under the suzerairlty of the King 
of KgBmir, shook off his control. It is said he had brought a 
dancing girl from India, and was passing day and night in her 
company. Consequently the government fell into disorder. 

Lachman, grandson of Tufijina, was then n Jagir-holder 
a t  Dachinpor. He took the opportunity, and comirlg with some 
troops laid siege to the palace. For seven days the struggle 
continued. The king's troops, who had become disgusted 
with his conduct, went over to the intruder's quarters and 
then the king had to surrender. Lachman captivated him and 
took possession of the kingdom. 

Gandharbsena ruled for 37 years 

Lachrnan ascended the throne in 31 9 A.D. and ruled well, 
checking the tide of extortion and misgovernment The Cliief- 
tains of the dist,ant parts of K55n1ir, who had revolted in the 
time of his predecessor, were brought again to submission by 
him. The Chief of Multgn, named Sukaram Pdl, had rebelled 
and he marched with his troops to  subdue him. When he 
arrived in the Panjbb, a mishap occurred. He was sleeping 
under a tree with a red Ilandkerchief spread over llis face. 
An eagle taking i t  to be a piece of flesh pounced upon him. 
I t s  sharp talons pricked down tlirough the handkerchief right 
into the king's eycs and pulled them out. The king had a 
very severe pain and in three  day^ died. 

EIe reigned for 32 years and 6 months. 

Laclitlian's brother, named SGrak, succeeded him. He 
completed the expedition successfully which his predecessor 
had commenced. Sukaram PSI, Chief of MultBn, retired into a 
fort and held out for one ~nontll ,  but ultimntely made peace, 
agreeing to pay a, tribute to S'iirak. After this the victorious 
king returned to KiiAmir. 

Later on, a chief, Di,rdu by name, rebelled and coming 
into the Kiimriij plundered the villages. Stirak with his troops 
went out to  oppose him and DArdu together with his nlen 
retreated and fled away into the hills, but S'iirak pursued them. 
He went too far without circumvpection until 1)Brdu's men 
entrapped him and his force between two hills and cut off their 
~upplies. They also rolled down stones from the hills upon 
them and killed all the troops. The king was taken prisoner 
and detained in a fort a t  Pattan. 

VajrRclitya wae t'he so11 of king Lachman. He went with 
a force to get his uncle released. He first marched over the 
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country of Diirdu, sacked it and massacred its inhabitants and 
then came to  Pattan and took the fort by storm but too 
late, as just a t  his approach the enemy cut off the  head of 
S'iralr and threw i t  down over fhe walls of the fort. 

SErak's reign extended over 51 years. 

VajrSditya ascended the throne in the year 403 A.D. He 
had, however, to contend with the son of S i r a k  named 
Jayendra. They fought in the Mariij Division for one year 
without either of them getting vanquished. At last Vajriiditya 
accomplislled his purpose in a particularly cruel and treacherous 
manner. He negotiated and made peace with his foe and when 
the latter came over to his camp, he basely murdered him. 
Jayendra's troops got frantic and indignant a t  this treachery and 
fought with VajrSiditva until 10,000 troops were lost on both 
sides. Vajrhditya, however, won the field and returned to  his 
capital. He was a good ruler. He built many temples and 
repaired Vijajeshrare temple. In  his time the grains were very 
cheap, husked rice selling a t  8 pice a Kharvdr (96 seers). He 
reigned for 10 years and 8 months. 

Raniiditya succeeded his father in 414 A.D. He was a 
glorious king,-powerful. just, generous and good. His head 
waa formed like a shell. He had a beantiful queen named 
Rana-rarnbhii. There ie a legend that  he was in his former 
birth a gambler. Having lost all his property in gambling and 
then being disgusted with himself, he desired t o  see the goddess 
Bhramara-viisini on the VindhycZ mountain, to obtain from her 
the boon of feoling indifferent t o  his own life. But the way to 
the place being infested with etinging bees and other insects, 
he, t o  protect himself, first covered his body with a metal 
armour, over which he put on a buffalo hide and over it again 
a plaster of clay mixed with cow-dung. He then set off, reaching 
his destination quite emaciated by the long and difficult journey 
and tormented with the stings of bees which had pierced even 
through his strong coverings. The goddesa touched him and 
he was restored to his strength. The goddess then disappeared 
and presently a beantiful maiden was aeen by him near by. 
The woman compassionately spoke to him that  he had taken 00 

much pains to  come up to this difficult place and told him to  
ask for a boon. He was charmed with her beauty and said to  
her that the boon he would ask for wzls that  she should become 
his wife. The woman said ehe waa no other but the goddess 
Bhtamare-vgeini and could not he a wife t o  a mortal. But 
he ineieted that he would ask for no other boon, atid if she 
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was to keep her word she should accede to  his request. She 
then told him that i t  would be so in another birth. After this 
he committed suicide by throwing himself down from a tree a t  
Prayiiga (the junction of the Sindh river with the Jhelum near 
S5dipur) in the hope of taking a fresh birth in union wit11 the 
goddess. He was born as Raniiditya and she as Rani-rambhii. 
The latter was found floating in the ocean bv the king of the 
Cholas (Tanjore) named Ratisena, who picked her up and 
nourished her. When she was grown up, several kings asked 
for her hand but  Ratisena would not consent. R a n ~ d i t g a  also 
sent his minister for this girl and Ratisena was about to give 
his refusal when ~ i i ~ a - r a n l b h 6  declared to him that  this king 
should be her husband. She then related to  him the whole 
story of her origin and thereupon Ratiserla sent her to t l ~ e  
residence of one of his friends, the king of Kuluta (ICulu) where 
the nuptials were to  be celebrated. Raniiditya went to  Kulu 
and married her. As  she could not touch a mortal, she never 
touched him. She used to deceive the king by keeping in bed 
a phantom woman resembling herself and would herself go out 
a t  night in the form of a bee. 

Rangditya built two temples to  the west of the Hari-Parbat 
hill in his own name and in that of his queen, and had two 
S'ivalingas made for them. One day was remair~ing to the date 
fixed for their con~ecratiorl when an astrologer, who had arrived 
from abroad, said that both these Liiigas were hollow contain- 
ing broken pieces of stones and frogs. The date of consecration 
being so near, new Lii~gas could not be prepared in time and 
the king, therefore, fell into much anxiety, not knowing wl~atl 
to do. A t  that time the queen spoke to  him-" At the marriage 
of Siva with PBrvati, Prajiipati oficiat,ed as priest and he 
brought the ima e of Visnu for being worshipped by the bride B groom. When Iva saw this image he considered i t  valueless 
as it represented S'akti alone without S'iva. SCva then put  
together into a lump all the jewels brought as marriage 
presents by gods and Asuras and moulded them into a Linga. 
This Livga and that  image of Visl~u came afterwards In the 
]lands of Riivana who used to worship them at La .~~kt i  
(Ceylon) and after his boing killed by R5ma were carried away 
by the monkeys to the Himlilayas. These beasts after satisfy- 
ing their curiosity dropped them into the Uttara-mnnasa 
(Gangabal) lake." The queen further said-" I have already 
had these brought out of the lake and to-morrow you will see 
them here in this padace, and they may be consec~ated in the 
two new temples." 'The queen retiring to her apartments 
cbx~)ressed her thoughts to demigods, and they at her bidding 
:k t  once went and brought the two images at trhe palace 

Next morning the king's happiness knew no bounds to see 
them come just in time, and he began first to  consecrate the 
Rageavma Sba-li nga when the image of Ra!~&sviimin, through 
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the power of Rang-rambhSi, seated itself miraculously on the 
pi!?la. The queen offered her property to the latter image, 
and several villages were presented t'o i t  by other worshippers. 

I t  is said there was a water-carrier, named Brahma, who in 
reality was a Siddha, and the queen knowing his true worth 
made him consecrate the two images. Having been recognized 
by the people, he  moved through the air after consecrating the 
Ran-eivara Linga and consecrated tlie Ran5svBmin secretly. 
The queen erected a grand hall in honour of this Siddha which 
shc! called Brahma-mandapa. . 

Raniiditya and his queen also built the temples of Rang- 
rambhs-sviimin and Rang-rambhii-deva and a Matha for men- 
dicants on the Xari Parbat hill, probably on its southern side, 
which gave Rainiivari (eastern suburb of Srinagar) its name. 
The king also established a hospital for the sick and suffering 
poor, in order to  ward off a danger threatening his another 
queen, S e n ~ m u k h i .  He erected a temple of Miirtanda (Sun) 
at  the village of Sinha-rotsika which he cailed Ranapura- 
sviimin. The modern name of Simha-rotsika is Sumra-bug 
village near PSintachuk (5 miles from Srinagar on the Anant- 
nfig road) on the left bank of the Vi tastii. At PBntachuk is the 
Kurukyetra pilgrimage where Hindus go to  bathe on the 
occasion of solar eclipse. Another queen of his, ,4m~ita-prabh&, 
built the shrine of Arnrt-e~vara on the right side of Raneia. 
S l ~ e  also placed an image of Buddha in the Vihiira built by 
Bhinna, one of the wives of king Megha-viibana. 

Ranibrambhii had given the king a maeic spell, called 
Hiitakeivara, whicli gave him command over the Netherlands. 
The kinp performed severe austerities a t  Ietikg-palha (Riima- 
rC5tlan from which tlie ascent to the Gangabal pilgrimage 
begins) and then went to Nandi-giliE (Nund-kol lake). After- 
wards he entered the cave of Namuchi (Namcibal, near the 3rd 
bridge in Srinagar) together with his retinue. There he re- 
mained in company with a D,zity& wornan and never came out. 
>leanwhile Rang-rambh5 went. awav to  S'veta-dvipa (White 
Island), probably the sma,ll island called Rupalank or Silver 
Island in the Dal lake. 

RenAditya's rule lasted 60 years and 3 months. 

Vainyiditya sat on the throne of hin father, Raniiditya, 
in 474 A.D. 

He went, when yet a boy elevon y a r s  old, to visit different 
countxies in India in company with his uncle, Rltttjgaliiditya. 
After viaiting various places of worship he went to the S'ivglik 
mountains w-here he saw a recluse, nnmed Ganapat, who had 
been living in a cave since 100 years. Vainyiiditye remained 
wit11 hirn, and, under his guidance, practised penance8 for 
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twelve years, taking no food except a cup of milk each day. 
He became a perfect ascetic and after twenty years returned to  
Kasmir a t  the bidding of his apiritual guide. Here he stayed 
for one year in the eJigtcgvara temple on the top of the Tabt-i- 
SulernAn hill. 

When Ransditya retired into tlle cave of Namcibal, the 
courtiers approached Vainysditya and requested him t o  si t  
on the throne, but  he declined. Thereupon all the  people 
swarmed round him, and a t  last, t o  avoid disappointing them, 
he accepted their offer bu t ,  before doing so, t,ook pledge from 
them that  in his time they should never tell a lie ; should 
never break a promise ; should cause no graeuitous injury ; 
should arbstain from unlawful rneans of gain: and should never 
kill a living creat.ure. H e  then came down the hill and a t  
Gagribal built an abode for llinlself near which two vaults were 
constructed. I n  one of these vaults the rovenue of t,he Margj 
Division ancl in the other that of the Kbmriij Division was t o  
be depositcd. He then issued an edict to  the  effect tha t  
villagers should themselves corne a t  tbe end of a year ancl 
deliver t l ~ e  value of the tenth part  of their produce into 
their respective vaults, and brought the whole revenue-col- 
lectirlg staff under reduction. The villagers mere thus eased 
of all official interference He appointed his brother, natiled 
Vikrarnddity;~,, as Commander-in-Chief and kept the key of t.he 
liSrnrR,j Treasury val~lt, with him. At the  end of each month 
he used to  open the treasury and disburse pay to  the troops 
and other employees. Whatever money from miscell,zneous 
sources was co1lec:ter.l by day was distributed among the poor 
in the evening, nothing being left for tlle morrow. For his owl1 
srlbsivtence Ile used to  cultivate himself a piece of land and out 
of it  the value of the tent,]) part was, like other cultivators, 
given to t l ~ e  treasury as government share. Till the end of 
Ilia reign every cultivat.or used to pay his dues himself, and 
anyone failing to  do so somellow came to  grief. Anyone 
taking what did not legitimately belong to  him suffered in some 
way or other ; and anybody attempting t o  steal got his hand 
withered. Under these halcyon state of a1Tairs none had any 
trouble. Being an ascetic himself, whatever he would utter 
at  the riverside, would happen a t  once. Any person commit- 
ting an offence got punishment by his curse. All his life 
I1hrough Ile wore a quilt likt: nj fa,ltPr, and never tasted flesh meat. 
He built the ternple of VainyH-svAmi11 a t  Trigr?.rn at t ] le  

confluence of Sindh with the Vitastfa. 
This n o b l e ~ t  and purest of Kafimir kings died a f t e r .  47 

years' peaceful arid llappy rule. 



23. The Double Mercuri-periodides of Substituted Ammo-  
n ium Bases, Tetrapropylammonium Mercuri-periodide, 

By RASIK LAL DATTA and HARIDAS MUKHERJEA. 

In  a paper to  the Cllemical Societg (Trans. Chem. Soc., 
1913, 103, 426), it has been pointed out by one of us tha t  when 
platinic cllloride or cupric chloride is added t o  substituted 
ammonium iodides, a double decomposition takes place resulting 
in the formation of double platinic and cupric iodides. In  
the case of double platinic iodides, the platinic iodide itself is 
stable and no special care lias t o  be taken for preparing the 
double salts, but in the case of double salts with cupric iodide, 
the cupric iodide is unstable, decomposing into cuprous iodide 
and iodine. 

It has been pointed out before that the lleavily substituted 
ammonium bases form wit11 rernarli~ble facility the double 
cupric iodides, since they contlibute nlaterially to their forma. 
tion by reason of the afinity of those bases for iodine. It is 
for this reason that  no double salt of cupric iodide llas been 
obtained with the iodides of alkali metals and lightly substi- 
tuted amnlonium bases while the platinic iodides form double 
iodides with them with great ease. 

There IS,  then, a strong affinity of the substituted ammo- 
nium bases for iodine as exempl~fied in the above reaction, and 
as also is evident from the formation of several polyiodides of 
those bases containing two, three or four atoms of iodine. 
This strong affinity of the bases for iodine suggested to us the 
possibility of formation of double sa!ts in which there are 
higher v;~lencies in existence as regards iodine and accordingly 
the pre1)aration of double rnercuri-periodidee was undertaken. 

But in this case the method of preparation has bcen varied 
a little from the usual method of double decomposition in as 
much as tllo hexavalent mercury atom has not been realized in 
the case of rany salt of mercury. In the case of double salts 
with cupric iodide, we had a parallel valency in cuprio chloride 
and hence the method of double decomposition was fea~ible 
r 1 1 he following direct method llns been used euccesafully for the 
preparation of double salts with mercuri-periodide. 

Mercuric iodide and iodine in the ratio of HgI, : I, are 
dissolved in a, solution of potassirim iodide. The reeulting 
solution contains presumably HgIK in a very loose state of 
combination When the uolutiorl thus prepared is added to  a 
substituted ammonium iodide, it exerte a stable influence on 
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the iodine and mercuri-periodide comes out as a precipitate in 
double combination. 

The solution of mercuric iodide and iodine was prepared 
by dissolving weighed quantities in potassium iodide and the 
dark red solution thus obtained was added very gradually, with 
stirring, to an excess of a strong solution of tetrapropylammo- 
nium iodide. The precipitate thus obtained was triturated in 
ra mortar with the mother liquor, filtered and washed with a 
small quantity of water, since on the addition of a large quan- 
tity the salt decomposes with the liberation of iodine, as ob- 
served in the case of double cupric iodides. The precipitate 
was dried in a desiccator over sulpliuric acid and had a brown 
colour . 

The salt on analysis gave the following results :- 

0.3631g gave 0.0308 HgS ; Hg = 7.48 - 
On1190g gave 0.1195 Agl; I=54.29 

Calc. for 6N (C,H,),I, HgT, ; Hg = 7.91 ; I = 65-29. 

The mercury was estimated by dissolvirig the salt in nitric 
acid with the help of a, little hydrochloric acid and then precipi- 
tating by sulphuretted hydrogen. During the dissolution of 
the sali in the acid on interesting fact was observed. Tlie salt 
wee first treated with nitric acid when somo vepours of iodine 
came out, and before the dissolution was complete and perfect, 
hydrochloric acid was added when a yellow precipitate formed, 
which ceased to dissolve when diluted with water. The precipi- 
tated salt WAS found on examination to be a double salt of 
mercuric iodide, having a formula PN(C,,H;),I, HgI . The 
decomposition that takes place might be represented thus :--- 

We are at present engaged in preparing a, series of double 
~nercuri-periodides with various substituted nrnmo~lir~m bases 
and also other persalts by similar methods. 

We take this opportunity to express our hest thanks to 
Professor Y. C. Rhy for hiq kind encouragement. 



24. T h e  Action of Nitrosyl Chloride on  Secondary 
Amines ,  Methylbenzylnitrosamine and  

Ethylbenzylnitrosamine. 

Tlle action of nitrosyl chloride on aliphatic amines was 
studied for the first time by Solonina (J. Russ. Chem. Soc., 
1898, 30, 43). For this purpose, he added an ethereal solution 
of nitrosyl chloride t o  a solution of the amine in ether. The 
results which he obtained with the primary amines were some- 
what irregular. For inatance, with benzylaniine, benzylic 
chloride and benz~lamine hydrochloride were tho products. 
With isobutylamine, isobutyl chloride, tertiary butyl chloride 
and nitrosoisobu tylene were formed. E thylamine gave nitro- 
sodiethylamine. Of these results, the formation of nitrosodi- 
ethylanline from ethylanline is the most interesting. 

But the results wbich lie obtained with the secondary 
amines were regular and nitrosoaniil~es were produced. He 
thus obtained the following nitrosoamincs, viz. nitrosodi- 
isobutylamine, nitrosodipropylamine and nitrosopiperidine from 
the corresponding secondary amines. 

To study tlie general applicability of the method and also 
the action of this reagent on tertiary cyclic bases, this investiga- 
tion was undertaken. I n  this communication, the results are 
described of the action of nitrosyl chloride on two secondary 
ami nes, methylbenzy Inmine and eth ylbenzylamine , which give 
rise to methylbenzyl- and ethylbenzyl-ni trosnmines. These 
nitrosamines are interesting for they have not been hitherto 
prepared, though the first of the two was obtained in the course 
of double tlecomposition between methylbenzvlamine hgdro- 
cllloride and silver nitrite (Ray and Datta, Proc. Cllem. Soc. 
1912, 28, 258). 

Nitrosyl chloride was prepared accordirig to the method of 
Tilden (Journ. Chem. Soc., 1860, 13, 630). For this purpose a 
mixture of nitric acid (Sp. Gr. 1.42) and hydrochloric acid (Sp. 
Gr. 1.16) was heated alld the driod vapours passed into a solu- 
t,ion of sulphur-ic a,cid; a mixture of nitrosyl cliloride and 
chlorine wrts evolved, the former was absorbed by sulpburic 
acid forming nitrosylsulpl~uric acid, while the latter escaped. 
The ni trosylsulphuric acid thus obtained was heated wi tll 
ariliydrous sodium chloride, when n stream of nitrosyl chloride 
was obtained. 

I n s t e d  of using an e there~ l  solution of nitroeyl chloride as 
did Solonina, the gas was directly passed into an  ethereal solu- 
tion of the nmin6, when ~eaontlary nitroanmine and arnine 
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hydrochloride are produced, the former remaining in solution 
and the latter precipitating out. 

The amine used was obtained from Kahlbaum. Nitrosyl 
chloride was passed into the ethereal solution of methylbenzyl- 
amine when methylbenzylnitrosamine and methylbenzylamine 
hydrochloride were produced, the former going into solution 
and the latter precipitating out. The precipitate of methyl- 
benzylamine hydrochloride was filtered and the filtrate allowed 
to  evaporate in air, when a yellow oil was left behind. The 
oil was tested with phenol and sulphuric acid according to  
Liebermenn when i t  proved to be a nitroso compound. Finally, 
analysis indicated that i t  was methylbenzylnitrosemine. 

0.1722 gave 29 0.c. N, a t  31" and 760 m.m.; N=18-30 
0-2089 gave -4832 CO, and -1276 H,O ; C = 63.09, H = 6.77 

Calc. for C,H,CH,N (NO) ; C = 64.00 ; H = 6-66 ; N = 18.66. 
It is a yellowish oil, insoluble in water and soluble in 

alcohol and ether. I t  possesses a peculiar smell by which 
means i t  can be recadily detected. I t s  boiling point could not 
be determined as the quantity prepared was too small. This 
and other constants will be described in a future paper. 

Ethylbenzylnitrosamine was prepared similarly t o  methyl 
benzylnitrosamine by passing nitrosyl chloride through an  
ethereal solution of the amine, filtering off ethylbenzylemine 
hydrochloride and evaporating the solution in air. Ethylbenzyl- 
amine hydrochloride does not give the corresponding nitro- 
eamine in the course of double decomposition with silver nitrite, 
but the nitrite could be obtained by evaporating the solution 
in vacuum over sulphuric acid. The oil was tested and ane- 
lysed : 

0.1426 gave 21 C.C. NU a t  28" and 760 mm. ; N = 26.43. 
Calc. for C,H,.CUH,N NO; N = 17.07. 

It is a yellowish oil, insoluble in water but ~o lub le  in 
alcohol and ether, po~sessing a peculiar odour. 

The action of nitrosyl chloride on cyclic and tertiary b a e e ~  
is under inveetigation. 
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25. The Leeches of the Lake of Tiberias. 

By N. ANNANDALE, D.Sc., F.A.S.B. 

(Published by permi~sioll of the Trustees of the Indian Museum.) 

The Hirudinean fauna of the Lake of Tiberias is a poor 
one and may now be regarded as well known, for three separate 
collections f rom the district have agreed with one another. 
These three collections are ( i )  tha t  made by Dr. Th. Barrois in 
1890; (ii) that  made bv Dr. Festa in 1893; and (iii) that  made 
by myself in 1912. The two former were described by Ptaof. 
R. Blanchard, the one i r i  the RPvue de Biologie du Nord de 
la France (Vol. V I ,  pp. 41-46 ; 1894), the other in the ' ' Bol- 
letino " of the Turin Museum (Vol V I I ,  No 161. pp. 1-3 : 
1893). 

My own collection includes specimens of three species, one 
of which was not taken in the immediate vicinity of the lake, 
although doubtless it occiirs there. I have found i t  neccwarg 
to recognize the local form of one comnion species as a distinct 
race or subspecies. 'rhe specics are- 

Placobdella catenigera (Moq.-Tand.) . 
I found a large specimen under a stone in the stream that  

runs through the Wad-eq-Semakll. It was full of hlood and 
had probably just left a tortoise, for the species is parasitic on 
aquatic Chelonia. A very young leech possibly of this species 
was found under a stone a t  the edge of the lake near Mejdal. 
P. calenigera is widely distributed in Eastern Europe and 
Western Asia. 

Haenlopsis safzguiswga (Linn. ) . 
Several specimens were obtained from the village fountairl 

at Kefr Kenlla between Tiberiaa and Nazareth. The species is 
common in such situations in Palestine and probably shares 
\\ it11 Limnatis nilotico the habit of entering the throats of 
a~limals and persons wlio drink illcautiously at  springs, causing 
tliereby great discomfort and even danger. 

l€erpobdelln (Dinn) lineata (0. F .  Muller). 
This is t h c  only leech a t  all common in the lake. I t  is 

discussed i n  the followir~g note - 

Herpobdella (Dina)  lineata (0. F. Muller). 
Ditto hbasei, Blancllnrd, At/ .  Soc. lig. Sci .  Nar. Geog. 111, 

No. 4 (1892): RCV. Biol. A'o1.d Frcrnce, VJ, p. 45 (1894); Boll. 
bfus  Torino V I I I ,  No. 161, p. 3 (1893). 
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Nephelis gnlbica, id . ,  Bull. Soc. zool. Prance XVIT, p. 172 
(1892). 

Dina lntina, id . ,  Att,. Soc. lig. Sci. Nnt. Geng. 111, No. 4 
(1892). 

Dina quudristriata, id.,  Boll. M ~ s .  Torino TX, NO. 192, p. GO 
(1 894). 

Herpobdella lineata , Johansson , Zool. d nz. X X X  V I ,  p. 379 
(1910). 

Herpobdella lineata, Rousseau, Ann. Biol. lacustre V ,  p. 79 
(1913). 

This species has, especially in the last few years, been 
subjected to many changes of name : f here seems little doubt 
that i t  is the one called Hirudo lineata by F .  0. Miiller and 
 hat lineatn is therefore the correct specific designation. The 
generic name, however, has also been called in question. I n  
1893 Blanchard made i t  the t.ype of his new genus Dina, 
because i t  differed from other Herpobdellidae in that  the third 
ring of the somite was enlarged and divided longitudinally by 
n superficial furrow. This feature, which is shared with a t  
leaat one other European species ( Dina absoloni, Johansson), 
ia evidently consta~lt,  although often difficult to  detect, and 
may be regarded, as Johansson (1 91 3) suggests, as of subgeneric 
va!ue. 

The t.ypica1 form of the species is widely distributed in 
Europe, North and Central America and occurs also in 
Madeira and the Azores. Varieties or local races have been 
des.>ri bed (in Russian 9 from Siberia and Mongolia. 

Blanchard (1894) describes the colouration of " Dina quad- 
ristriala " as follows :-- " Venter pallidus. Dor~um cinereurn aut 
euhviride, quaturn taeniis nigris ornuturn, maculis albidis aui 
sub/lauis praesertim supra primum annulum somiti notaturn. 
But, although the living individuals I saw in Palestine and 
Syria varied somewhat in the exact shade of the dorsal surface, 
the! agreed in being absolutely devoid of all brace of definite 
markings. I propose, therefore, to  regard the race as distinct 
rlrlder the name :- 

Subsf. concolor, now. 

This race is distinguished from the typical form of the 
species by the absence of all t,race of the longitudinai stripes 
which are usually a conspicuous feature of the colouretion. 
The ventral surface ie devoid of superficial colour, while the  
back ia uniformly suffused with black pigment, to a different 

I 8eeJohansson's paper ' ' Zur Iienntnisder Herpobdelliden Deutsch- 
lnnds," 2006. Anz.  XXXVI, p. 379 (1010), and Rousseeu, " Les 
Hirodinbea d'eerr douce dlEurope," Ann. Biol. Zucustre V, p. 281; (1913). 

Xml. Am.  XLII, nr. 2, p. 79 (May 1913). 
3 Plotnikow, Ann. Mur. Zoof. Ac. Sci. St. Pbtsrabe X, p. 163 ( 1906). 
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depth of t int  in different individuals. As a rule small indivi- 
duals are paler than  large ones, but this is not  always so and I 
have seen large ones that  were quite pale. The blood is red 
and gives the living animal a pinkish tinge, the depth of 
which naturally depends on the degree of pigmentation of the 
integument. 

My largest specimens, killed in an expanded condition, are 
35 mm. long by 3 mm. broad and 2.5 mm. deep. I n  life they 
were flatter and,  when a t  rest. distinctly broader. 

Distribution.-Lake of Tiberias and neighbourhood ; R. 
Barada. There are specimens of thie race in my collection 
from near Damascus and from several of the springs round the  
lake as well from the Lake itself, in  which i t  is one of the 
commonest animals. 

T n h o n ~ ~ n n  a,nd Rfousseau both mention cases in which the 

ERRATA. 
In  Journal, Vol. IX, No. 6, 1913, page 212- 

Line 22, from top, for " divided longitudinally " read 
" divided transversely. " 

From bottom, line 1, for "St. Phtersbe " read #'St .  
PBterbs. " 

From bottom, line 7 ,  for '6Subst." read " Subep." 

Fnm. Glossiphonidae. 

1. Placobdella catenigera (Moquin-Tandon). 
2. ? P!scobdeZla curinaia (Diesing). 

Fum. Herpobdellidae. 

3. Herpobdelln (Dinn) Zineata (0. I?. Muller). 
Although one of these species occurs in North Africa ~ l n d  

even in localities outside tthe Palsearctic Region, they may ell 
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depth of tint in different inclividuals. As a rule small indivi- 
duals are paler than large ones, but this is not always so and I 
have seen large ones that were quite pale. The blood is red 
and gives the living animal a pinkish tinge, the depth of 
which naturally depends on the degree of pigmentation of the 
integument. 

My largast specimens, killed in an expanded condition, are 
35 mm. long by 3 mm. broad and 2.5 nlm. deep. I n  life they 
were flatter and, when a t  rest, distinctly broader. 

Distribution.-La ke of Tiberi as and neighbourhood ; R. 
Barada. There are specimens of this race in my collection 
from near Damascus and from several of the springs round the 
lake as well from the Lake itself, in which i t  is one of the 
commonest animals. 

Johansson and Rousseau both mention cases in which the 
stripes are faint or obsolete, but in Europe these are apparently 
aberrations. Dina absoloni of the former author entirely lacks 
pigment and is distinguished by the fact tliat the genital pores 
are separated by three instead of five co~nplete rings. 

Blanchard says (1803) that " D. quad~istriata " is " litfkr- 
alement banale en Syrie." This I can confirm from my own 
observations both a t  Tiberias and a t  Damascus. I n  the lake 
I took most of my specimens on the lower surface of stones a t  
the edge, on one occasion finding no less than 23 iildividualv 
adhering to a single stone of not more than 15.0 sq. cm. in 
area. In this position the food consisted mainly of small Oligo- 
chaeta, which were swallowed whole. A large but very pale 
individual was dredged from between 6 and 8 metres in the 
Jordan channel in the lake near Semakh. 

No other species of leech is actually known to inhabit the 
Lake of Tiberias, but Rla~ichard in recording the occurrence of 
Placobdella carinata (Diesg.) in one of the tributaries of the 
R. Orontes states that  Barrois took a large number of speci- 
mens, doubtless belonging to that species, on the tortoise 
Clemmys caspica in the marshes a t  the north end of the lake. 
The list of Hirudinea known from the lake must, therefore, 
stand for the present as follows :- 

Pam.. Glossiphonidae. 

1 .  Placobdelln catcnigera (Moquin-Tandon). 
2 .  ? P!scobdella curinatn (Diesing). 

Fam,. Herpobdellidae. 

3. Herpobdella (Dina) linenta (0. F .  Miiller). 
Although one of these species occurs in North Africa and 

even in locmlities outside: the Palaearctic Region, they may all 
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be regarded as essentially representative of the European 
fauna. No one of them can be etated to be either Oriental or 
Et,hiopian in origin, and they afford no evidence, except in the 
peculiar colouratior~ of the race of H. lineala found in the Lake 
of Tiberitas but also in the R. B a r d a ,  of long-continued isolation. 
The epecies are lacustrine and not related to marine forms. 



26. A New Springtail f rom Galilee. 

By PROFESSOR G e o ~ a E  H. CARPENTER, B.Sc., M.R.I.A., 
Royal College of Science, Dublin 

Communicated by DR. N. ANNANDALE. 

(Plate VIII.) 

Dr. N. Annandale's zoological researclies in and around 
tlie Lake of Galilee in October, 1912, have resulted in the dis- 
covery of a single species of the Collembole or " Springtails " 
which proves t o  be of considerable interest, and I am most 
grateful to  him for having kindly entrusted liis specimens to me 
for study and description. He found the frail white insects, 
referable to  a new species of the genuq Cyphoderus, beneath 
stones a t  the edge of a, brackish spring on the shores of the lake, 
about two miles north of the town of Tiherias. 

Order COLLEMBOLA. 

Family ENTOMOBRY IDAE. 

Genus CYPHODER~~S,  Nicolet. 

The meliibers of this genus may be recognized by the scale- 
covered body with excessively long fourth abdominal segment ; 
the foot-claw with a prominent inner basal lanlella or tooth 
(fig. 3a); the enlpodial appendage or inferior claw (fig. 3c) 
with three ln~nellae ; and the very elongate mucro (fig. 6m) or 
terminal segment of the spring, usually about a third as long 
as the dens. or second segment, to which i t  is jointed ; and by 
the presence of a series of large and conspicuous scales along 
the dorsal or hinder edge of the dens. Most of the species of 
Cyphoderu,~ hitherto known, inhabit the nests of ants or 
termites, and in corresponde~lce with their dark dwelling-places, 
are white and bl~ncl. 

Cyphoderus genneserae, sp. nov. 

Length 1.5 mln. Fc.clers twice as long as head. Foot with 
apical hair tapering, not clubbed, claw with a large and a small 
basal tooth. Spring witJi dens and mucro together as long a s  
manuhriunl, dens two and n half timos as long as nlrlcro ; lnucro 
with three t'eeth (one tapionl and t w o  dorsal). Colour white. 

Locnlity. In  salt spring on Ialre-ahore near Tiberias. 
 type^ in Indian Museum. Calcutta. 
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The above short diagnosis serves 1 believe t o  define this 
species from others of Cyphoderus. As usual in this genus 
there is no trace of eyes. The four segments of the feeler (fig. 1) 
have approximately the proportional lengths, 1 : 3 : 2 : 5. In  
one specimen, one of the feelers has only three segments, the 
second of these being three-quarters as  long as the terminal 
(fig. 2). The foot is remarkable for the replacement of the usuel 
clubbed tenent hair by a slender tapering bristle. I n  connec- 
tion with the base of the foot-claw there is a small anterior 
tooth-like outgrowth (fig. 3, 4, b) in addition t,o the p ron~inen~  
hinder one, which characterjses this genus generally (fig. 3, 
4, a). The lamella of the claw has no teeth. The empodial 
appendage or "inferior claw" has the three characteristic 
lamellae very distinct, the inwardly and forwardly directed one 
(fig. 3, 4, c) being pointed and leaf-like. The fourth abdorni- 
nal segment is four and a half times as long as the third. The 
dens of the spring (figs. 1, 5) has six pairs of rather narrow 
scales (fig. 5 4 ,  arranged along the two aides of its dorsal or 
hinder edge, ancl a large broad scale (fig. 5 e )  inserted close to 
the base of the mucro. The latter structure (fig. 5m) has 
three prominent teeth, one terminal, which is slightly hooked, 
and two dorsal. 

In  the presence of three teeth on the mucro, C .  genneseme 
differs from the European species C. albinus, Nic., and from the 
Burmese C. simulans, Imms (1, pp. 115-6, pl. xii, figs. 90, 911, 
lately described, in both of which the mucro has only two teeth. 
I n  two of the species of Cyphoderus recorded by Wahlgren 
(2, pp. 18-20, figa. 34-8) from the valley of the White Nile, 
we find, however, a similarity of the mucro to  tha t  of the pre- 
sent species. C. sudanensis, Wahlgren, has a large and a very 
minute dorsal tooth, while C. termiturn, Wahlgren, has, in 4- 
dition to  the three teeth of C. genneserae, a minute, anterior, 
dorsal tooth. 

In  both these Sudanese species, llowever, the lamella of 
the foot-claw is conspicuously toothed, and the large scales on 
the dentes are not transversely striated. Any marks of affi- 
nity between those Ethiopian and this Galilean species of C Y P ~ -  
deru8 are of interest in view of the many well-known corres 
pondences between the flora and fauna, of the Jordan valley 
end those of tropical Africa. 

(1) A .  I ) .  Imms. On some Collemhola, front India, Hurmap 
and Ceylon, Proc. Zoo1 Soc Lond.. 1912, pp. 80-125, ~ l g e  
vi-xii. 

(2) E .  IVahlgren. Apterygoten aus Aegyptetl utld dem 
Sudan. Heaults of the Swediah Zoological Ezpedibion lo Egypt 
and the White Nile, l'.lOl, no. 15, Upp~rtla, 1906. 
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PLATE VIII.  

FIG. I .  Cyph0deru.s genneserae. Side view. x 50. 
,, 2. Abnormal feeler. x 50. 

,, 3. Tip of fore.foot : side view allowing claw with its 
two toobh-like basal lamellae (a and b) and em- 
podia1 appendage with leaf-like lamella (c). 
x ca. 466. 

,, 4. Tip of middle foot, outer view; lettering as in 
fig.3. x ca. 466. 

,, 5.  End of dens, with paired (d) and terminal (e) 
acalefi, and lnucro (m). x ca. 466. 





27. Note on the Dragonflies of Syria and the Jordan 
Valley. 

By F.  F. L A I D L ~ W ,  P.Z.S., P.E.S., F.L.S. 

Communicated by DR. N .  ANNANDALE. 

[The two dragonflies (Trithemis annulala and Brachythe~nis 
leucosticta) identified by Mr. Laidlaw, are v-ery common on the 
Lake of Tiberias in October. No other species approaches 
them in abundance round its shores in open country, but 
among the dense vegetation that  surrounds inany of the pools 
and streams in the vicinity several species of Agrionidae are 
to be found in fairly large numbera.-N. An~nndale.]  

Th. Odonata of Syria and of the Jordan Valley are still 
imperfectly known. 

Two elements a t  least enter into the conlposition of the 
dragonfly fauna: firstly, species belonging to the Mediterra 
nean province and, as might be expected, more particularly to 
the eastern division of the region. Such species are some of 
the members of the genus Orlhetrum, which has several repre- 
sentatives recorded from Syria, as well as the species of the 
genus Syrnpetrum occurring in tho area under discussion. 

Secondly there occur a number of species belonging to 
the tropical old world fauna, and more especially to the 
African region. Such are the two species of which examples 
were collected by Mr. Annandale, viz. Trithemis annulata 
(Palisot de Beauvois) and Brachythemis leucosticta, Burm. 

Both theso species belong t o  genera which are abundant in 
the tropical parts of Africa and of the Oriental region and are 
characteristic of them; each of the speoies has a very wide 
range, -from West Africa probably t o  the Euphrates Valley. 

Crocothemis erythraea and Orthetrirm chrysostigma , Rur~n .  
stand irl the same category. 

In  a recent paper by Martin (Hull. Soc. erlt. Prance, 1009- 12, 
pp. 212-14) two species are noted as occurring in the neigh- 
hourhood of Da~nascus which point to the probable existence 
of ,z third more eastern factor in t,he fauna. These species 
itre Annx zmmaculifrons, Burm. described fro111 Tcnkin and 
1ndo.Chinn; and P.gilocnem&s kervillei, Martin, a new species 
belonging to a characteristic Indo-Malayan genus, which is, 
Ilowever, represented in Madagascar, and is exceedingly closely 
related to  the Mediterranean Phtycnemi.s. 

Itis has rece~lt~ly published an analysis of the known 
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dragonfly fauna of the Egyptian Soudan. He groups the species 
RS f0110~s :- 

1. Pnlaearctic ; 2. Pahearctic- Mediterranean ; 3. Aethiopi- 
an, wi tll Northern extension ; 4.  Typical Aethiopian ; 6.  Aethio- 
pian with Eastern extension ; 6. Oriental (reaching only to 
Suez) ; 7. Circ~~mtropical-wsmopolitan(Sitzungsb. kaiserl. Akad. 
Wissenschaft Wien ; mathem.-naturw. Klasse : Bcl. cxxi, Abt. 
1; April, 1912). 

Probably all of these except 4 will be found to  be repre- 
sented in the Jordan Valley and Syria ; possibly even group 4 
may be present,. 

Mr. Annandale's two species on this classification fall most 
naturally into group 5. 



28, Note o n  a Sponge-Larva from the Lake of Tiberiar. 

By N. ANNANDALE,  D.Sc., F.A.S.B. 

(Published by permission of the Trustees of the lndinjc Museum .) 

(Plate VI I ,  fig. 3.) 

In a small aquarium which I kept a t  Tiberias I found on 
October 22nd certain little organisms which I took a t  the time 
for the larvae of Phylactolaematous polyzoa. As thev differed 
considerably in form and size from those of Fredericella sul- 
tana jordanica, several colonies of wliiol~ were living in the 
aquarium, I was a t  a loss to  account for their presence. A 
subsequent examination of preserved specimens, however, 
proved them to be sponge-larvae, and Nudospongilla mappa 
was the only sponge living in the aquarium and as sponges of 
the species were actually full of embryos a t  the time in the 
lake, there can be no doubt that  the larvae belonged to that  
species. 

The larvae were in life of a milky white colour, with a 
Inore opaque patch (representing the solid part of tile organ- 
ism) clearly visible with the aid of a hand lens a t  one end. 
They moved slowly through the water by means of the 
cilia that  covered them and often swam in wide circles, el- 
though they did not gyrate on their longer axis as the larvae 
of Phylactolaemata usually do. Their form mas very broadly 
ovoid, approaching the spherical The broader end was direc- 
ted forwards. In structure they closely resemble tlie larvae of 
Spongilla, consisting of a fine external memhrane formed of s 
single layer of ciliated epithelium lined with one of flattened 
embryonic cells and containing at one end a tilass of cells that  
stain more darkly than those of the epitheliunl and already 
exhibit a certain amoullt of differentiation among themselves. 
The greater part of the organie~n is hollow and the whole bears 
a remarkable external resemblance, and indeed a remarkable 
functional analogy to  the Phylactolaematous type of poly- 
zoon-larva. When the two larvae are seen together they might 
easily be mistaken for different stages in the life-history of s 
single organism, but of cour.se the polyzoon is much more 
highly organized than the sponge rtt the tinre each is set free. 

The larva of Nudospongilla mappn is, in the case of pre- 
~ervocl specimens, about 0.44 mm. long by 0.40 mm. wide. A 
little more than half of the bladder-like body is hollow, the re- 
nl~inder  b4ng filled with the primitive derrnal cells. Amongst 
those latter certain cells Iiave already taken on bhc function of 
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scleroblasts, and, indeed, spicules are already well developed 
and have begun to be arranged in fascicles or fibres. 

In the specimen figured a cert'ain distortion of the narrower 
end has been brought about by shrinkage in the preservatives 
used (picro-formol-acetic solution followed by 90% alcohol) and 
i t  is probable that the projection of one fascicle of spicules 
thl.oagh the ciliated membrane is not natural. 

The main interest of the larva of Nudospongilla rnappa 
lies in the fact that i t  is precisely of the Spongillia-type ; for i t  
is by no means certain that  all the possibly heterogeneous 
species which I have assigned provisionally to  the genus have 
a common origin ; the skeleton of N. mappa in particular is 
so like that of some species of the Renieririe genus Petrosia 
that a direct instead of a convergent relationsllip might have 
seemed probable in the absence of ernbryo~~ic evidence. As i t  
is, i t  may be claimed with corlfidence that N. mappa a t  any 
rate is a true Spongillid, for its larva hardly differs from that 
of Spongilla except in being more nearly spherical. ~ d v s n c e d  
embryos of the species of N. reversa and of C~rti~sponqilla 
barroisi all seem to be very similar in structure, but i t  is much 
more satisfactory to distinguish the type to which a sponge- 
larva belongs, after i t  has been set free. 

Plate VI I ,  fig. 3. 

Fig. 3. Larva of Nudospongilla rnappa Annand., x 100. 
The specimen had been stained with picro-carmine and 

mounted, after clearing, in Canada balsam. 



29. T h e  Polyzoa of the Lake of Tiberias. 

By N. ANNANDALE,  D.Sc., F.A.S.B. 

(Published by penni.ssion 01 the Trustees of the Indian Museum.) 

(Plate V 11, figs. 1 ,  2.) 

Although a careful search for Polyzoa was made and a 
large number of specimens obtained, only two species are repre- 
sented in my collection from tlle Lake of Tiberias. I have 
called them 

Fredericella sultana jordanica, s u bsp. nov., 
and Plumatella auricomis, sp. nov. 

The former is interestin? as being intermediate in structure 
between the typical ~ u r - o ~ e a n  race of the species and that  
found in Peninsular India, while the latter differs in more than 
one important character from any other species hitherto criti- 
cally examined. 

Fredericella sultana jordanica, subsp. nov. 

This race differs from the typical Fredericella sulta?za 
(Blumenbach) in the following characters :- 

1. Even when growing luxuriantly, the colony does not  
form free branches of more than two zooecia. 

2. The ectocyst is usually quite colourless, but in old 
colonies the covering of so1ne zooecia situated in the 
oldest part  is often thick and dark. 

3. The zooecia are never circular in cross-section but 
always possess a strong dorsal keel containing a 
longitudinal furrow. 

These characters are not, in my opinion, of specific value, 
but as they are constant in a large number of specimens 
examined bot l~  in the field and the laboratory, they may be 
accepted as racial or subspecific. 

The colony often covers a considerable area and recumbent 
branches are sometimes closely pressed together and even over- 
lap, but without forming upright or pendulous stems. The ec- 
tocyst of yor~nq zooecia, com parer1 with that  of similar zooecia 
in cololiies examined from Englanti, Scotland, Germany, Canada 
and the Himalayas (Kunlaon), is unusually pale, but  ita darken- 
i ~ ~ g  arld thickening in parts of old colonies is often s striking 
feature. The diameter of the zooecia varies considerably. As 
a rule they are distinctly flattened on the lower surface. The 
keel and furrow are particularly well marked on old zooecia, 
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but even on young branches can as a rule be detected. They 
become clearer in disintegrating zooecia the polypide of which 
haa died. 

The polypide resembles that of the typical race, except 
that the tentacles, about 20 in number, are perhaps longer. 
Thevelum a t  their base is very narrow but distinctly festooned. 

The statoblasts are smooth on both surfaces and in other 
respects resemble those of European colonies ; but they are 
pcrhaps as a rule more elongate and less frequently kidney- 
shaped. They are more numerous in some colonies than is 
usual in the European race. 

The type of Fredericella sultana jordunica is preserved in 
spirit in the Indian 3Iuseum, its number in our registers being 

5 4 3 +  2. E. V. 7. 
Having now had the opportunity of examining a consider- 

able number of living colonies of Predertcella in Scotland, I am 
convinced that I was wrong in identifving the form found in 
Knmaon bv AIr Kenlp with the Peninsular Indian race 
( indicn),  which has been reported from Travancore, the Bom- 
bay Presidency, and Orissa. Indeed, the Himalayan race 
resembles the typical European one so closely that  I cannot 
separate them. I t  has not the ornamented statoblasts of 
indica and is of much more luxuriant growth, while the ecto- 
cyst has a darker colour. 

The differences between the European race and indica, 
although constant, are unimportant, and I think i t  will be 
better to regard the two as  conspecific. 

Fredericella cunningtoni Rouuselet "s perhaps a distinct 
species, but has not been studied in  detail. I t  is only known 
from Lake Tsnganyika, and I have not examined specimens. 

The following table illustrates concisely the more impor- 
tant peculiar~ties of the different races of F .  sultana, so far aa 
they can be clistinguished a t  present :- 
--- - - -- - - . - - - - - - - - - 

Formo typica. , Zndaca. / Jozdanaca. Dupleeetsi. 
-- - I- - - - -  

I 

- - - - - -- - - 

I Faun. Brit. Ind., Freshwater Spongee. etc,, p. 245 (1911), end 
Rrc. I d .  Mua. VII ,  pp. 136. 1 4 0  (1912). 

9 Proc. Zool. Soc. London, 1907 ( i )  , p. 254. 

Colony, when ~ ~ I X I I ~ I -  L'I lony recum- 1 Colony recum- I Colony freein 
ant. wi th  long free bent), adherent. 1 bent, adherent. I mud. 
branches, adherent I 
at ite baae. i Zooecia almost cylin- Zooecia with Zooecia with dor- Zooecia al- 
drical, with aslight dorsal keel and 
dorsal keel on older furrow more or 
zooecie. I lese distinct. 

sel keel end fur , most cylin- 
row well devel- ' drical. 
oped. I Stdoblmt with both 1 Stntobloet with Shtobla~t  with , Stcstoblaat un- 

surfaces arnooth. I one aurfece I both s~lrfeces known. 
I scrilptured. i ~rnooth. 
I 

I 
I 
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F .  sultana (typical) is found all over Europe, in the West- 

ern Himalayas, in Nortli America, and probably in North 
Africa ; possibly also in Natal. F. australiensis ' from New 
South Wales has been described a9 a distinct species by God- 
dard, but the cljief characters on which he bases his cliagnosis 
are not of a constant nature in ot,ller forms. I am inclined to 
regard this form as a local race distinguislied from that  of 
Europe and N. America by the total absence of a keel on any 
of the zooecia. I have not, Iiowever, seen specime~ls of 
Fredericella from Australia. 

P .  sultana jordanica lias only beer] found in the Lake of 
Tiberias and in the R.. Jordan a t  its exit therefl-om. 

P. sultana indica, although scarce, is apparently of general 
distribution in the Indian Peninsular area. 

F. .sultana duplessisi was obtained from considerable 
depths in the Lake of Geneva. I t  is douhtful wlietlier i t  is 
more than a phase of the typical form that  lives free in mud. 
The only specimen I have seen supports Loppens's contention 
that  i t  only differs from the typical form in that  i t  is not fixed 
t o  any solid object ; but this specimen, wllich was shown me 
by Mr. C'. Rousselet in London, was imperfectf, and no stato- 
blasts have as yet been discovered. 

In October, 1012, I found F. sultnna jordanica abundant 
on the lower surface of stones round the edge of the Lake3 
of Tiberias. I also noticed many dead colonies in a similar 
position above the autumn water-level. Colonies were also 
found, but much less sparingly, on the roots and stems of 
water-weeds (Ranunculus) in about a, metre of water. At 
greater depths than this they wero rare on st,ones, and I 
did riot obtain specimens below 8 metres. I could find none 
free in mud ; but some of the stones on which old but 
apparently vigorous colonies grew were half buried in the 
dense silt that  covers the bottom of tlie lake where i t  is not 
concealed by stones. Occasionally the Polyzoon was observed 
on small stones in well-protected situations, but as a rule 
i t  occurred only below those of considerable size. I t s  retiring 
habits were evidently necessary for its protection, for I noticed 
that  it was immediately attacked and devoured by young fish 
of the genus Tilapia, which existed in large numbers in the 
shallows of tlie lake, as soon as i t  was exposed by a stone 
being turned over. 

Free-swimming larvae of Fredericella were obtained among 
weeds a t  the edge of the lake on several occasions in October, 
and others were produced by colonies living in a  mall aqua- 
rium. They were about 0.9 mni. long tand of a milky white 

1 Proc.  Linn. 8oc. N. A'. Wales XXXIV.  p. 4H9 (1900). 
9 Fide Zscliokke, Die Tiefseffauna der S e e n  Mitteleuropas, p. 100 

( l n l l ) .  
3 (71. Rarroia, Rrv. biol. Nora' du France vi, p. 289 (1094). 
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colour. In  progression the broader (morphologically posterior) 
end was directed forwards. Their movements were cornpar* 
tively slow and they did not gyrate on their long axis so fre- 
quently as the larvae of Pectinatella burmanica,' which they 
resembled closely in appearance. In structure they agree with 
normal larvae of the typical race as described by Braem,"ut the 
apical mass of nerve cells a t  the ' ' posterior " extremity appears 
to  be larger than his figures+ould suggest and the  cavity 
within the external membrane is decidedly greater. The larvae 
refused to  settle on the walls of the aquarium or on the stones 
and weeds i t  contained. probably on accounr of the high tempera- 
ture of the room. 

While some colonies from the lake, more particularly those 
from stones. contained statoblasts in October, others had none, 
or only a few in an early stage of development. The thickening 
of the ectocyst in parts of old colonies is a feature of great interest 
and appears to be correlated to  some extent with tlleproduction 
of statoblasts and t o  form an extra safeguard for their protec- 
tion. The process takes place only a t  or near the oldest part  
of colonies of considerable size in which many of the polypides 
have degenerated ; the zooecia affected contain as a rule mere 
remnants of the animal, together with several st,atoblasls. 
Occasionally, however, the furrow 011 the dorsal surface gapes 
so widely open that  the statohlasts escape. Young branches 
with living polypides are often found growing out of these dead 
zooecia. The whole structure suggests an  analogy to  the resting 
buds of the Poludicellidae, if not an actual homology with them ; 
but there is this difference, that  whereas in the resting bud each 
rnass of reproductive cells Ilas its own impermeable covering, the 
special reproductive znoecia of F. st~ltann jordan.ica each contain 
several analogous rnasses, with as many impermeable envelopes. 
I n  the raqe of the resting bud, the special ~t ructures  necessary 
for its protection are as a rule proclucerl outlsicle the zonecium,' 
and its own envelope is homologous with the ectocyst of a single 
zooecium ; while in the case of the p e c t ~ l i ~ r  s t ruc tu r~s  here dis- 
cussed, the statobl~9ts,  which rna!7 he descrihetl as internal rest- 
ing buds, are producecl within a zooecium, the wall of which is 
homologous with the envelope of the external resting bud, 
and become2 also to  some extent annlogous to it by growing 
th ick  and dark. All statoblasts, even in this rnce of F. sultana, 
are not producecl in  zooecirt wit11 thickened walls ; but it seeme 

I Annandale, Fwun. Brit. Znd., F r e ~ h r u a t r r  Spongee, etc. ,  p. 237. 
".Bihliotheca ZooI.,'SX, pt. 52,  p. 20 (1903). 

O r .  c i f . ,  pl. vi, figa. 44.  45,  -Hi. nnrl 50. 
Brit. see Fartn. Brit. Ind.,  tom.  cit., pp.. 170, 198. I n  Piclorella 

brngnlenrne it is app~rently  possihle for zooec~rt to be rnetarnorphoeed 
directly into renting buds. In tlris rase the homology ie more neerly, 
though not ~hsolutely  complete, for each zooeciulu. may form a single 
bud 
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generally to be the case that  if the walls of a zooecium contain- 
ing statoblasts persist after the polypide has degenerated, they 
tend t o  become specialized in this way. 

Plumatella auricomis, sp. nov. 

Colony small, recumbent, with short horizontal branches 
closely pressed together. 

Zooecia short, stout, L-shaped, cylindrical, with no trace of 
a dorsal keel or furrow ; ectocyst greatly thickened, colourless, 
hyaline, stiff and neither contractile nor capable of being thrown 
into furrows by the retraction of the polypide. 

Polypide slender, deeply pigmented, the alimentary canal 
being of a deep orange-brown, darker on the stomach than 
elsewhere; base of lopliophore tinged with the sameshade; 
tentacles pale golden yellow, long, slender, comparatively few 
in number ; velum a t  their base very narrow. 

Statoblasfs. No free statoblasts were observed. One colony 
contained a single fixed statoblast, which is narrowiy oval, its 
capsule being about as long as wide, and is surrounded first 
by a solid but slcnder chitinous ring and thon by an  irregular 
cl~itinous niargin containing minute air-spacee. This margin 
also infringes on the dorsal surface of the capsule, which, 
where free, is covered with very ininute scattered tubercles. 

Habitat.-Lake of Ti beriss, Palestine. 
Type.--Z. E. V. No. 'y, Ind. Mus. 
Unfortunately the material at my disposal is so scanty 

and so imperfect that  I am unable t o give a fuller description 
or an adequate figure. Only two colonies were found, and one 
of t . l ~e~n  was not observed until i t  had been plunged in spirit. 
The otller was carefully narcotized and fixed, but I find on re- 
exa~nining i t  after some months that  i t  is not in much better 
colldi tion than the other. The species, however, ia distin- 
griished from all others that  llatve been described by two im- 
port,ant charmcters, t l ~ e  tlliclr , llyaline, stiff ectocyst without 
a, dorsal keel furrow and tho yellow colour of the lophopliore. 
The latter is a, feature, so far as 1 am aware, unique in the 
T'olyzon. The ect,ocy,st is much thicker than in Plumatella 
javaniccl and differs from that  of P. punchla in not being soft 
and contrrl,ctlile. It sllrivels greatly in spirit. My description 
is based mainly on field notes. 

Hot11 colollics were dredged in between 6 and 8 metres of 
water in the chnnnel of the R. Jordan ns i t  flows through the 
south end of the lake between the vi l l~pe of Semakl~ and i ts  
exit, imd both were attached to  sliells of Vnio /~rminalis. 
One, the larger of the two, was growing at one end of one shell 
of n living mollusc. just ou t~ ide  the siphonnl nperture; the 
other, wllicll co~lt~ained tlle only st,at,obl~qt seen, nya,s fixed to  



228 Journal of the Aaiatic Society 01 Bengal. [June, 1913.1 

the inner surface of a dead shell. As shells of all kinds decay 
rapidly in the water of the lake. i t  was probably young. The 
statoblast was empty, although the valves did not gape; 
possibly the colony had originated from it. Statoblaste in 
every respeot similar, except that they were fu l l  of cells and 
apparently ready to patch in favourable circumstances, were 
found on the lower surface of a stone in the stream of the 
Wad-m-Semakh near the eastern shore of the lake ; but the 
fixed statoblwts of Plumatella rarely provide specific characters 
that can bo trusted, and I cannot be sure of specific identity in 
this case. 

I have to t hank  Dr. .J. H. Ashworth for seeing the plate 
that illustrates this pnper, as well as other plates in the series, 
through the press. The figures have been drawn by Bebu A. C. 
Chowdarp with his usual skill. 

PIATE V I I ,  figs. 1 and 2. 

FIGS. 1, l a ,  l b ,  1c.-Fredericella sultana jordandca, x 16. 1.- 
Distal part of the type-colony in spirit. 1a.-Base1 or 
proximal part of older colony scraped from stone as seen 
from below, the base of most of the zooecia being, removed. 
1b.-Another part of t.he same colony as seen from the 
side. 1c.-Yroxirntal pert of another colony rendered trans- 
parent to show three zooecirs encloeed in dark and thick- 
ened ectocyst; n young branch is growing out of the 
degenerate zooecium : s = statoblast: t = thickened end 
dark ectocyst of old zooecium containing statoblasts. 

Fro. 2.- Plumatella auricornis : f ixed statoblast. x 75. 





30. A Note on  Rotifers from Galilee. 

Communicated b y  DR. N .  ANNASDALE. 

[During my visit to  Galilee, in October, 1912, I made no 
special attempt to  collect Rotifera, but  specimeris of several 
species have been found by Mr. Rousselet in a tow-netting from 
the surface of the Lake of Tiberias, and two others have 
appeared in large numbers in a bowl of water containing mud 
from the bed of the little pool k n o ~ ~ i i  as Birket Meskana and 
situated half way betwoen Tiberias and Nazareth. As the num- 
ber of rotifers known from Syria and Palestine is small, a list 
of these species is bere published.--N. Anwanda,le.]. 

1. Brackionus militaris, Ehrenberg. [Abundant on the 
surface of the lake both by day and night throughout the 
greater part of Oot,ober, 1912.-N. A. ]  

2. Asplan~hna brightzuellii, Gosse. A few specimens. 
3. Anuraea valpn Ehrenberg. One specimen in the  

stomach of Asplanchnn. 
4 .  Conochilu~ dossuarius, Hudson. Two specimens. 
B~achionus miliiaris does not occur ir, England, but is not 

uncommon in Germany, China, Ceylon, S. Africa, N. America, 
S. America, and Canada. 

Aaplanchna brightwellii is con~lnon in England. 
A few Bdelloid Rotifere, fully contracted and not identi- 

fable,  were also found in  the tow-netting. 

[A handful of dried lnud from the bed of the Birket Mea- 
kana, then completely dry,  was taken on October 10th and 
brought to  Calcutta, where, on November 27t11, i t  was placed in 
a large glass bowl of filtered water. After an interval of some 
weeks a considerable number of small Entomostraca, appeared 
and shortly after Christmm i t  was noticed that  two species of 
sessile Rotifera were already abundant on the glaae. No 
similar organisms were t,o be found in a second bowl standing 
beside the first and containing mud from a second locality and 
water from the aame supply. The second locality was a small 
pool a t  the edge of the Lake of Tiberim. Both species of 
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Rotifera disappeared after a few weeks and neither has since 
(in April) re-appeared. Mr. Rousselet has sent the following note 
on them.-N.A.] 

Oecistes socialis, Weber. 

This species was first discovered by Dr. Weber it1 the 
neighbourhood of Geneva and described by him in his paper 
& '  Rotateurs des Environs de Genhve," Arch. de Biologie 1888, 
and afterwards he gave a better and fuller account irl his greater 
work, " Les Rotateurs du Bassin du  L6man," Revue Suis.se de 
Zoologie V, 1898. 

The animals secrete gelatinous tubes which become agglo- 
merated into a rounded gelatinous ball as much as 6 mm. in 
diameter and containing thousands of individuals. I n  recent 
years the species has also been found by Dr. de Beauchamp in 
the neighbourhood of Paris (in 1901), and John Shephard found 
i t  in Victoria, Australia, and gave it the name of Lacinularia 
elongala (1896). In England I have obtained i t  once from 
Dundee. 

The species is however a rare one, not often seen. 

Lirnnias cerntophylli, Scl~rank. 

Tllia is a well-known and fairly common Rhizote or fixed, 
tube-dwelling Rotifer, found in many parts of the world. 
When very abundant and under favourable food conditions, the 
young frequently attach themselves and fix their tubes to the 
parents in a very irregular fashion. A11 particulars as to  their 
anatomy wil l  be found in Hudson and Goase's monograph. 
It is a quite cosmopolitan species. 



31. Entomostraca from the Lake of Tiberias. 

Communicated by Dr. N. ANNANDALE. 

The collections of Entomostraca submitted to m e  by Dr. 
Annandale were chiefly plankton samples from Lake Tiberias 
itself, but  included also three hot& les containing specimens from 
small pools near the Lalie. I n  addition t o  tliese collections I 
have had the opportunity of examining specimens hatched 
either in Calcutta or here in England from mud taken by Dr. 
Annandale from other similar pools. 

The plankton of Lake Tiberias seems t o  be very uniform 
and to  consist of the following species :- 
CLADOCERA. 

Biaphanosoma brac f i  yurum : Li6v in, 
Ceriodaphnia reticulata, Jurin e,  

, 9 rigaudi, Richard, 
Bosmina, longirostris var. cornuta, Jurine. 

COPEPOD A .  

Cyclops leuckarti, Claus. 

All the collections, whether taken by night or by day,  con- 
tained an abundance of Copepods, nearly all of them immature. 
The few mature specimens found were all of the one species, 
C. leuckarti. 

The Cladocera seem to show some diurnal migration, since 
they are far more numerous in the night collections than in 
those taken during the day. The latter consist almost entirely 
of immature Copepods. 

The plankton taken by Dr. Annandalc in October scarcely 
differs from that  described by Dr. Barrois, who visited the Lake 
in May.' He  found precisely the Ralne species, with the nddi- 
tion of llaphnia lumholtzz, which he notes is confined to  the  
deeper waters and was only once found at the  surface. H e  
aleo found the ma,jority of the Cyclops of the plankton to  be 
immature. 

The other collections made by Dr. Annandale were as  
follows :- 

(1) Ain-et-Tinell. Townetting in a small pool full of 
Ranunculaceous water- weeds. 7- x- 12. 

Cydope serrutatus, Fischer. 
A few oetraood shells. 

- - 

1 Rnrrois, Rev. biol Nord France, VI, 1894, 11. 244. 
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(2) ),Wad-es-Semakh. Small dirty pool on the shore of the 
Lake ; no Phanerogamic vegetation. 13-x-12. 

illacrothrix laticornis, J urine. 
Cyclops macrurus, Sars. 

(3) Townetting in the Octagonal Pool a t  st-Tabghah. 
7-x-13. Bosmina longirostris. A few dried, shrunken 
specimens. 

The following species were hatched from mud taken from 
a dried pool called Birket Rieskana in the hills between 
Tiberias and Nazareth. 

PHYLLOFODA. 
Eslheriu gihoni, Baird. 

CLADOCERA. 
Daphnia similis, Raird . 

COPEPO~)A. 
Diaptomus similis, Baird. 

OS~T~ACODA. 
Cyprinotus dentatomnrginatus, Baird. 

,, salina,Rrady. 
Eucypris virens , Jurirle. 
Cypris pubera, Miiller. var. 
Ilyocypris gibba, Ramdohr. 

Nearly all the specimens hatched from this mud and eub- 
nlitted to me were somewhat immature, and I nm in some 
doubt as to those which I have named as C. pubera, since they 
differ consideraljly From the type. I hope to  be able to hatoh 
these Entomostreca myself and to examine them flirther during 
the summer. 



32, On the Internal Anatomy of the Blind Prawn of 
Galilee ('l':c/pl~ locnlBia grtlilen Calman), 

(Plates XV-XVI.) 

The material a t  my disposal in drawing up the following 
notes co~lsisbs of two specimens, an adult male and an  adult 
female, brought by Dr. N. Annandale, Superintetldent of the  
Indian Rluseum, from the pool near the edge of the Lake 
of Tiberias in which the species was originally found. The 
specimens were fixed in picro-formol-acetic solution and pre- 
served in 90% alcohol. In  one a slit had been made at the base 
of the two ocular peduncles to allow the fixative to  penetrate. 
They were in excellent condition for histological investigation. 

The anatomy of the preaent animal resembles that  of 
the type-genus (Palaemon) of the same family i n    no st of its 
salient features. Consequently, i t  has been considered best to  
compare tlre anatomy of these two genera, taki t~g t o  represent 
the latter the common freshwater prawn (P. carcinus) available 
in Calcutta. 

Digestive system. The digestive system of Typhlocaris 
differs from that  of Palaemon in a few minor points only. 

The cardiac portion of the stomach in Typhlocaris is 
divided into two portions, the posterior one of which forms 
a sort of cul-de-sac separated from the anterior division by 
an oblique groove extending from the dorsal surface of the 
organ obliquely downwards and forwards to the base. The 
posterior division overlies the pyloric chamber and projects 
behind beyond the latter. The groove is represented in Palae- 
mlon by a slight constriction in the same position. This groove 
corresponds to  a tongue-shaped flap of integument in the 
cavity of the cardiac chamber (anterior division) overlying the 
opening into the pyloric chamber. I n  Palaemon the flap is 
represented by a mere thickening of the wall corresponding 
to the groove. The l~as ta te  plate in the floor of the cardiac 
chamber is broader than tha t  in Pahemon and the chitinous 
ridge on either side of the plate is not beset with hair as i t  is in 
the allied genus. Above these ridges are fleshy folds, which 
are overlapped behind by the tongue-shaped fold just men- 
tioned ; they are present dso  in  Palaernon. 

The liver differs from that  of Palaemon both in size and 
sliapo, as follows :- 
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Typhlocaris. i Palaemon. 
-. . - - - - - - -- -. -- - . - - - 

1. The liver is elongated, and TPe liver is less elongated, 
extends from behind the , and does not extend beyond 
oesophagus beneath the the cephalothorax. 
endosternite to the first 
abdominal segment. 

2. There is n round hump-like The bump is less prominent. 
prominence on the dorsal ; 
aspect situated above the 
attachments of the second , 
and third peraeopods. I 

3. Behind the hump, the liver I The liver slopes backwards and 
extends to the first abdo- I a, little downwards behind 
minal segment in the form ' the hump and terminates in 
of a prominent beak-like a blunt end with a median 
process, being separated , groove on the postero-ven- 
from the hump by a sad- , tral aspect. 
dle-shaped concavity on 
the dorsal aspect. 

In both genera tho intestine presents a bulbous swelling 
just before i t  ends in the anus. 

Vascular system,  The pericardium is triangular in shape, 
being a little narrower than that of Palaemon. It occupies a 
little less than the posterior half of the cephalothorax, while in 
Palaemon i t  extends over a little more than the posterior third 
of the length. 

The heart occupies the middle of the pericardial chan~ber. 
The dorsal surface presents a ridge in the middle line. The 
ventral surface rests on the genital organs and on the liver at 
the sides. There seem to be two pairs of ostea, both placed on 
the dorsal surface of the heart. These correspond to the 
~econd and third of the five pairs of ostea present in Palaemon. 
The anterior pair lie behind a rounded prominence in the 
anterior portion of the dorsal surface. The posterior pair lie 
a t  the posterior border of the dorsal surface. 

The heart is connected with the pericardial wall by four 
strand3 of connective tissue which tare disposed as follows :- 

(1) A pair of broad flattened ~ t rends ,  one on either side, 
arising from the sicle of the heart in its posterior two-thirds end 
passing obliquely 1)ackwards and outwards to be attached to 
the lat.ernl wall of the pericardium. 

(2) A pair of narrow strands, one on each side, arieing 
from the antero-lateral aspect of the heart behind the origin of 
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the antennary artery and passing outwards and a little for- 
wards to be attached to the pericardial wall on its ventro- 
lateral aspect. 

The origin and distribution of the main arteries in Typhlo- 
caris aqree closely with that in Palaernon, with the following 
exceptions :- 

-- - - - - - - - - - . - - -- -- - - . - - - - - - - - - - -- 
I 

Typhlocaris. I Palaemon. 
I 

. Ophthalmic Well d e v e l  o p e d  , 1 Very poody deve- 
artery. , traced quite easily to loped ; scarcely to  be 

the base of the ocular traced beyond the 
peduncles where it is 1 stomach even in in- 
seen to  divide into jected specimens. ' two branches j 

I 

2. Antennary Same in both. 
artery. 

3.  Hepatic . . Arise fro111 tlie lat- I Arise from the ex- 
arteries. era1 aspect of the ven- treme anterior end of 

1 tral surface a t  its , the ventral surface 
I posterior border. I 

just behind the apex 1 and closer to the rnid- 
I dle line. 

4. Dorsal . . I Same in both. 
abdominal ' 
artery. 

A fine muscular strand, described as the gastro-cardiac 
niuscle in Palaemon (3) ,  is also present in Typhlocaris. 

Reproductive system. Male. The testis is quite differ- 
ent in shape froni that of Palaemon. The two testis lie close 
to each other so as to form ,z aingle pentagonal mees lying on 
the dorsal surface of the liver and projecting forwards from 
beneath the heart. Anteriorly the mass seems to be connected 
with the dorsal renal sac (?) lying over tlie stomach. The vas 
deferens begins from the postero-external aspect of the testes 
and forms a close coil which constitlltes an irregular maee a t  
tl~eir hinder end. I t  then passes outwards and down the outer 
snrface of the liver to end in the external genital aperture 
1)laced a t  the Imse of the last peraeopod. 

Femnle. Tho ovaries, like the testes, are different in sliape 
from those of Palaemon. Thev are placed close to each other 
80 ss to  form a flattclled elongated txjangular mass lying over 
the dorsal snrface of the liver. The bme of the body lies in 
front and ia connected to a thin triangular melrlbrane which 
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seems to  be continuous with the dorsal renal sac. The mass is 
bent on itself antero-posteriorly so to  form a bow-shaped body 
with the concave surface upward. The dorsal surface of the 
organs is connected with the floor of the pericardium, the heart 
lying in the concavity of tlhe organs. 

The oviduct arises from the outer side of each ovary on 
the dorsal aspect a t  the junction of the anterior one-third and 
posterior two-thirds of its length. It passes outwards and 
downwards over the surface of the liver t o  the genital aperture 
placed a t  the base of the third peraeopod. 

The difference between the genital organs of the two genera 
may be tabulated as follows :- 

Typh.2ocaris. Palaernon. 

Nervous system. The nervous system of Typhlomri8 
agrees closely with that of Pataemon except in  a few details 
corresponding t o  tho degenerate conditiori of the eyos. The 
differences may be noted in the following table :-- 

1. Testes . . A single compact Two narrow elonga . 
mass, pentagonal in ' ted bodies connected 

I shape, lying in the with one another in 
thorax beneath t he !  the middle of their 
heart and projecting ' lengths, and extend- 
a little in front of the  ing from behind the 
latter. stomach to the first 

abdominal segment. 
2. Vas deferens The coils placed j The coils less close 

just behind the testes and placed on the 
forming a compact , outer side of the testes 
mass. quite separate from it. 

I 

3. Ovaries . . The ovaries form a The ovaries are 
compact triangular elongated f usiform 

mass  wilh the base,  bodies placed close to / forwards. each other. 
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- . . -- .- - 
I 

I 

I 

l'yphlocaris. Palaemon. 

Btructura o/ the ocula.r peduncle.-There is n o  trace exter- 
nally of visual stru-ture in the ocular peduncles. 

 minu nut^ structure.-The ocular peduncle consists of the 
follo\o ing layers, from without inwards :- 

( I )  A thick layer of cuticle, the outer portion of which is 
homogeneous, and chi tinous in structure, while the 
inner portion is finely laminated. The cuticle is 
thicker a t  the sides Illa~l towards the tip. 

(2) The core of the peduncle consists of a mass oE cells 
which undoubtedly represents the optic ganglion. 
The celle are irregular in ~ l l ape ,  with round nuclei - 
rnoetly eccentric in position; those benraath the 
cuticle are multil~olar, and are small in size, being 
more compact in arrangement than those placed 
towards the centrc. The cells are goparated fron, 
one anot,l~er in many places by small irregu- 
lar spaces which are also cor~titlued into the outer 
surface of the ganglionic mass between it and the 
inner surface of tlie cuticle. No trace of ommatidia 
is seen in the eections. F. H. Pike (4) has described 
a nimilnr condition in the degenerate eyes of Palae- 

-- - - 

Cerebral ganglia. Oval in shape, )  Relatively smaller 
placed close to each / and placed outside the 
other just inside the ' ocular peduncles in- I : posterior ends of side a hollow semi- 

I the ocular pedlirl- 1 cylindrical chitinous 
I cles. 
I 

, structure placed be- 
neath the junction of 

I the rostrum and the  
carapace, and connec- 
ting the bases of the 

I ' two ocular peduncles. 
Nerves from the1 

cerebral gang- 
lia- I 

(1)  Optic nerve A fine nerve. I , A stout nerve. 
(2) The nerve to stout nerve. Finer than ( I ) .  

the first, 
antenna 

(3) The nerve t o  Intermediate in , Of the same size as  
the second 
antenna ( I ) and (2). 

I 
- - - - - . - - -- - - -- - - - ---- - - - . -- --- - -- -- -- 

tllickness bet weell (2) .  
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,monetes eigenmanni, Hay. In  this species, however, 
he fountl n trace of nerve fibres which have not 
been found in the present animal. 
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19C19. 
2. Calman, W. T., " Crustacea," in Lankester's Text-book 

of Zooloi!y. 
3. Lloyd, It. E., Introduction to  Biology for Indian Stu- 

dents. 
4. Pike, P. H., Dsgetlerated eyes of ' '  Palaemonetes eigen- 

manni," Hay. Mar. Biol. Lab. Bull., Woods Holl, 
Mass. 11, 1906 (pp. 267-276). 

EXPLANATION OF  PLATES XV-XVI. 

7'yphlocari.s galilea, Calmrtn. 

1 .-Dorsal view of the cephalothorax, showing the 
heart, x 4 ;  a ,  ophthalmic artery ; b, heart ; c, 
one of the anterior pair of ostea; d, one of the 
posterior pair of ostea; e ,  attachment of mandi- 
bular muscle. 

2.-Ventral view of heart x 4; a, origin of the hepatic 
artery; b, origin of the abdominal artery. 

3.- Dorsal view of the cephalothorax, after removal of 
the heart,  x 4; a ,  stomach ; b, marldibuler mus- 
cle ; c, position of the dorsal renal sac ; d, g,  liver ; 
e, ovary ; f , oviduct ; h ,  first abdominal segment. 

4.-Portion of the pericardium, x 4 ; a,  gastrocardiac 
muscle ; b, hepatic artery; c, floor of the pericar- 
d ~ u m .  

6.-Side view of the ovary, x 4. 
6.--Side view of c~pha.lothorax, r 4 ;  a, liver; b, sto- 

mach. 
7.-Male genital organ, x 4 ; a ,  testes ; b, vas deferens. 
8.-Liver (b) and stomach (a) ,  x 24. 
9.-Longitudinal section of the anterior portion of the 

liver, x 5; a ,  stomach; b, intestine; c, liver; d ,  
pyloric chambcr of the stomach. 

10.-Side view of t.lle stomach, x 6 ;  a, pyloric chamber ; 
b ,  cardiac chamber ; c ,  oesophagus. 

11.-View of the floor of the cardiac chamber from above, 
x 6 ;  a ,  guiding ridge. 

12.-Same, guiding ridges separated, x 6 ; a ,  haatate plate ; 
h ,  guiding ridge. 
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FIG. 13.-Transver,se section of the pyloric chamber, x 8 ; a, 
infra-pyloric plate. 

,, 14:-A portion of the intestine, x 4 ;  a, the posterior end. 
,, 15.-Nervous system (anterior portion) x 4; a,  endoster- 

nite; b, oesophagus; c, renal gland; d ,  ocular 
peduncles ; e ,  thoracic ganglionic mass. 

,, 16.-Anterior portion of the nervous system, x 4 ;  a, 
cerebral ganglia; b, nerve t-o the first antenna ; 
c, optic nerve; d, nerve to the second antenna; 
e ,  pos t-oesophageal loop ; f ,  circum-oesophageal 
commissure. 

,, 17.-Section of the ocular peduncle, x 150 ; a, cut.icle ; b ,  
optic ganglion. 



33. T h e  Crustacea Decapoda of the Lake of Tiberias.' 

By N. ANNANDALE, D.Sc., P.A.S.B., and STANLBIY KEMP, 
B.A., F.A.S.B. 

(Plates XII-XIV.) 

Only three species of Crustacea Decapoda have been 
found in the Lake of Tiberias and its immediate vicinity, and 
i t  is most improbable that  any addition will be made t o  this 
number. 

Two of the three species, namely Atyaephyra desmareati 
and Potamon potamios, have already been discussed by Barrois " 
in his " Liste des DBcapodes fluviatiles recueillis en Syrie," 
while the third (Typhlocnris galilea), by far the most interest- 
ing of the three, was described by Dr. Calman as recently ae 
1909. 

Atyaephyra desmaresti has a wide circum-hlediterranean 
distribution and also occurs in some, adjacent countries not 
actually on this sea-board; the range of Potomon potamios is 
apparently restricted to  the Jordan Valley, lower Egypt and 
the Island of Cyprus, while Typhlocaris galilea is endemic in 
one small pool near the shores of t l ~ e  lnlze, into which there 
is no evldence that  i t  ever penetrates 

The last species is of peculiar interest both from a taxo- 
nomic and from a biological point of view, for not only is i t  
isolated by its structural characters from all other freshwater 
or marine decapods, but it is apparently modified for a eub- 
terranear1 existence. The fact tllat the animal is found living 
in an open and \\ell-lighted pool is, therefore, very strange. We 
may hazard the suggestion that  the seismic movements which 
have nndoubtcclly o~cnrred,  and are still liable t o  occur, on 
the shores of the Lake of Tiberias may have brought about 
some change in its mode of life, and that  i t  has been forced 
thereby tjo abandon tho environment by which its special 
modificot ions were originally i tlduced. 

The light cast by the Deoapoda on the origin of the fauna 
of the Lake of Tiberias is not a strong one. The only 
prawn csctudly found in the lake is ementially a " Mediterra- 

1 Published by permieaion of the Trustees of the Indian Mumum. 
'1 Berrois, Rbv. biol. Nord Franoe, V,  p. 125 (1892). 
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nean " species, whereas the crab has a more restricted dis- 
tribut,ion and would seem to indicats an Egyptian, though 
not an Ethiopian, affinity. It is noteworthy, however, that, 
for some reason very difficult to  explain, it seems to  be a gene- 
ral rule that the distribution of freshwater crabs is more 
restricted than that of freshwater prawns; Typhlocaris is of 
course an exception to this rule. as i t  also is to others. 

Family ATYIDAE. 

A tyaephyra desmaresti (Millet). 

1832. Hippolyte desmarestii, Millet, Ann. Sci. nat., XXV, p. 
461, pl. x B. 

1837. Hippolyte desmarestii, H.  Milne-Edwards, Hist. nat. 
Crust., ! I ,  p 376. 

1843. Caridinn desmaresti, Joly, -4nn. Sci. nat.,  Zool., (2), XIX, 
p. 34,  pls. iii, iv. 

1849. Caridina longirostris, Lucas, Hist. nat. Anim. Explor. 
Sci. Algbrie, Zool., I ,  p. 40, pl, i v ,  fig. 1. 

1863. Caridina dc.pmareatii, Heller, Crust. siidlich. Earop., p. 
238, pl. viii, fig. 3. 

1866. Atyctephyra rosiana, Rri to-Capello , Desc. esp. nov. 
Crust. Arachn , Lisboa, p. 6, pl. 1, fig. 1. 

1868. Carirldna desmar~sti, v. Martens, Arch. f .  Naturgesch., 
XXXIV, p. 60. 

1879. At!/aeph?yrrr rosiafin. Kingsley , Proc. Acad. Sci. Philadel- 
phia, S X X I ,  p. 415. 

1880. Cnridina deamaresti, Boas, Stiid. over Decap. Slaegtsk., 
p. 60, pl. i ,  fig. 26; p1. ii, fig. 47 ; iii, figs. 82, 106; pl. v, 
figs. 151, 163. 

1880. Caridina desmarestii, Stossich, Roll. Soc. Adriat. Sci. 
nat.,  Trieste, p. 211. 

1886. Caridina demreeti i ,  Pelseneer , Bull. Mus. Belg., IV, 
p. 21 1 .  

1890. Hemicaridinn de.smnrestii, Ortmann, Zool. Jahrb., S y ~ t . ,  
V ,  p. 464. 

199 1. Hemicnridina desmar~~t i i ,  Thallwitz, Abhandl. Ber. 2001. 
Mus. Dresden, No. 3, p. 27. 

1992. Hemicaridinn desmareatii, Harroi~, R6v. biol. Nord 
France, V, p. 126, figs. 1-3. 

1896. Atyaephyra desmarestii, Ortmann, Proc. Acad. Sci. 
Philadelphia for 1894, p. 401. 

1896. Atyaeph?yra d~smree l i ,  Piccluenard, Bull. Soc. Sci. et  
Medic. de I'Ouest: Rennea, p. 45. 

1903. dtya~phyra de~nare~sti, Bouvier , Bull. Soc. Ent. France, 
p. 246. 

1905. Atyaephyra de.qmresti, Bouvier, Bull. 8ci. Franoe et 
Belg., XXXIS ,  p. 67. 
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1905. Atyaephyra desrnarestii, Hrozek, Sitz-ber. Biihm. Ges. 
Wiss., Prag, No. i ,  p. 1. 

1905. Atyaephyra desrnarestii, Chaignon, Bull. Soc. Autun, 
XVII,  p. 80. 

This little prsu.11 is represented i l l  the collectiotl before us 
by numerous specimens, which do not, so far  a9 one is able t o  
judge from published descriptions , differ in any constant 
character from European examples. Most of our specimens 
are small, the largest being a non-ovigerous female 24.6 mm. 
in length; the largest ovigerous female is only 19 mm. long and 
some a r e  considerably smaller. The formula of the rostra1 
teeth varies considerably, the extremes being represented by 
the following figures g. To some extent, however, varia- 
tion in this respect is due to size and therefore, probably, t o  
age, for very small individuals always have a small number of 
teeth both -above and below OE the dol-sal teeth, from 1 t,o 4 
are situated on the carapace behind the orbital notch : as a rule, 
only 2 or 3 occur In thi5 l ~ o ~ i t i o n ,  the  lumber being rather 
lower than that  usually found. 

The size of the eggs is anotller variable charact,er. In  one 
female eyed eggs were 627 11 long by 413 , in greatest trans- 
verse diameter ; in another in whlch they were in a eomewhat 
more advanced stage of development, the corresponding 
measuremonts were 595 / L  and 394 p ;  in all cases they had R. 

very regular oval contour. 
Living individuals were sometimes hyaline and practical13 

colourless, having only a few scattered pigment-cells on the 
body and appendages; others were so deeply pigmented as to  
be allnost black, while yet others had their pigment distributed 
in regular transverse stripes of a, blaclcish colour on the tliorau, 
abdomen and limbs. A few were noticed in which the muscles of 
the body liad ct distinct yellow tinge and were much less 
transparent than usual. Altllough no very small individuals 
were seen wllich were deeply pigmented, some ovigerous 
females were found to be practically colourless. except that  the 
cggs liad a deep green colour. The one male examined was 
hydine. 

Among the numerous individuals talcen in October, 1912, 
in the neighbourhood of the Lake of Tiberias, we have found 
only t.his one male. From n careful examination of its 
appendages and of those of several females, we are able tlo 
confirm Barrois's statemetlt as to  the sexual differences that  
exist in the third and fourth legs of this species. His figures 
agree well with our own c)bservations. 

Egg-bear ing females were not common in October and i t  is 
rendered prohnble that the breeding season was then practically 
over by the fact t h ~ t  most of the eggs observed were in an 
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advanced state of development and that  most of the females 
had apparently hatched their brood. 

The larva of Atyaephyra was described by  Joly in 1843 
(loc. cit.) and we have little to  add t o  his observations, which 
are fully illustrated by good figures. Indeed, larvae from the 
neighbourhood of Tiberias agree with these in every respect, 
except that  their tails are more distinctly bilobed and that  
their rostra are more delicate and less prominent. He  gives an 
excellent description of the appendages, which closely resemble 
those of the lnrvao of Caridina wyckii (=niloticn) as described 
by Von D d a y  and of Xiphocaridina compreesa as described by 
I ~ h i k a w a . ~  The Tanganyika Atyid larvae described by G. 0. 
Sars3 and attributed by him with rz query t o  the  genvra 
Limnocaridina and A tyella are apparently hatched a t  a some- 
what earlier stage. 

&4 tlyaephyra de,wnaresti occurs all round the Mediterranean, 
in N. Africa as wcll as in Europe. It has been recorded from 
Portugal and appears to  be widely distributed in France, but 
is  not included by Keilhack 4 among the German freshwater 
Malacostraca. 

In the Lake of Tiberim i t  is scarce. Barrois 6 ,  however, 
obtained a few specimens from a depth of 5 t o  8 metres a t  
the south end, probably in the channel of the River Jordan 
in whicll there are submerged beds of Vallisneria. In  the 
immediate vicinity of the lake it is, as Barrois states, ex- 
tremely abundant in the Jordan among beds of waterweeds, 
both to bhe north and to the south. I t  was also found in 
large nurnhers in  pools in the l ime~tone at Ain-et-Tine11 and in 
the stream that  runs through the Wad-es-Somakh In the last 
situatiorl i t  occurred among the roots of shrubs growing on 
the banks, while in the others it was only noticed arnong water- 
weeds, especially , but not excl ~iqively, Ranunculus aqualz~is 

Joly states that  the chief food of At~acphgra consist0 of 
Entomostraca and filamentous algao and that  i t  frequently 
devours the putrrf.virlg dead of its own species. Except a@ 
regards the Entomostraca, we have observed sin~ilar habits in 
Caridina nilolica, which, Ilowever , also feeds largely on unicel- 
lular algae obtained by brushing up debris with the peculiar 
setae on the chelae of the first and second perncopods. Apper- 
ently one or other of the rn0ut.h-parts has the power of 
rejecting unsuitable substances that  come in contact with 
them. 

1 Von Datlay, Zool. Jnhrb. Anat.. X X I V ,  p. 239 (lnn7). 
2 Chiyomateu Ishlkewa, Quart. Journ. Micr. Sci., XXV,  p. 391 

1886). 
3 Sara, Proc. Zool. 90c.,  London, I ,  p. 428,  pls. lvii,  lviii (1912). 
+ Keilheck. in Rr~uer 'a  Suaswmserfauna Der~tsohlarlds, XI ,  M~la008- 

trace, etc. ( lW9).  
6 R4v. biol Nortl France, VI ,  pp. 280, 281 (1894) 
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Family PALAEMONIDAE. 

Subfamily TY PHLOCARIDINAE. 

Typhlocaris galilea, Calman. 

(Plates XII, XIII .)  

1909. Typhlocaris galz'lea, Calman, Trans. Linn. Soc., Zoo1 (2), 
XI, p. 93, pl. xix. 

I n  describing Typhlocaris, Dr. Calman has suggested that 
this peculiar genus sllould perhaps be regarded as the type of 
a distinct subfanlily of the Pslaemonidae, and with this view 
we are in entire agreement. Tlie differentiaJ characters of the  
Tpphlocaridinae may Le briefly stated a s  follows :- 

1. The small and feebly developed rostrum. 
2. The palpless mandible. 
3. T l ~ e  rudinlentary condition of the additional ramus of 

the outer antennular flanellum. 
4. The undivided distal endite of the maxilla. 
5. Tlle presence of a pair of longitlldinal suture lines 

on the carapace, recsllirig those found in certain 
Reptantia and Penaciclae. 

In  the first of t,hese characters, the sub fa mil^ :igrees with 
some Po~~toni inae  and Ya'aemoninae ; in the second with all 
members of that  subfanlily and with some Palaemoninae: in 
the  third with the Palaemoninae more than any other subfamily. 
In  the fourth and fifth characters Typhlocaris differs, so  far as 
is known, from all other Palaemonidae. 

As Dr. Calnlnn has pointed out', T?yyhlocaris bears in cer- 
tain respects, notably i l l  the reduced rostrum, tJhe broad telson 
and uropods and apparently in its general facies, a close 
resemblance to the peculiar S. American Palaemoninae of the 
genus Euryrhynchus. It is unfortunate t,llat the first maxilla 
in t l ~ a t  genus has not been described, but there is certainly no 
trace on the thorax of the " linea tha1nssinic;l." Moreover, 
there are othes important tlistinctions between the two genera, 
especially in the structure of the outer antennular flagellum, 
and w e  are inclincd to regard the rese~nblance between them 
as convergent rat her than of genetic origin. 

I t  is difficult to PRY in all cases what are the functions of 
the common c!~nrxcteristics, but i t  is not,e\vortliy tha t  those 
genera of Pont on~inae  (Ponto?zia, Conchodytes find l l y p t o ~ t ) ,  in 
which the rostrum is reduced, are, a t  any rate in most cases. 
of semi-pclraaitic or symbiotic habits and live in enclosed spaces. 
Nothing is known of the mode of life of the two species of 
Euryrhynchus yet described, except tha t  they have been found 
in wells, into whicli it is probable tha t  they have made their 
way from some subterranean reservoir. Typhlocaris galilea, as 



246 Journal 01 the Asiatic Society of Beltgal. [June, 1913. 

is shown below, movea about freely in  an  open b u t  well-like 
pool fed by a subterranean spring and not in direct communi- 
cation with any large mass of water above ground. It is prob- 
able therefore tha t  Euryrhynchus resembles it in bionomics. 

Dr. Calman's excellent account of the  species leaves little t o  
be said as regards its external characters, while Mr. Ekendra- 
nath Ghosh has, in the preceding paper of this series, described 
its internal anatomy in detail. 

The specimens before us indicate tha t  the secor~d peraeo- 
pod of the male mentioned by Calman, in which the immovable 
tinger is shorter than the dactylus, is, as he suggestu, abnormal; 
hut our specimens also show tha t  there is normally a very 
marked dissimilarity between the two large chelae of the male 
(fig. A).  

In the female the two are similar in form. though not 
always equal (fig. B) and agree with Calman's fig 11, except that  
they are a little more slender and longer. In  the leg of this 

type the carpus is only a little ehorter than the palm; the p d m  
itself is almost cylindrical and the fingers, which are similar in 
outline, are slender and of about one and a half times its l ~ n g t h .  

In the male (fig. A) one chela is normally of this type, 
though slightly stouter and not so long; while the  other is 
strikinglv different. The carpus is a little more swollen distally 
and n o t  much Inore than halt a s  long as the palm. The 
palm is di~tinct~ly flattened and i ts breadth is to  i ts  thickness 
as 109 to 7. The fingers are very much shorter and stoater 
than in the other claw, The dactylus is only about two-thirds 
tile length of the palm; it has no cutting edqe, but is feoblg 
lrrooved internally, both margins being definitely sinuous in 
lateral view ; there is no procoss sufficiently dishinct t o  be celled 
A tooth. The immobile finger is a little'shorter than the dm- 
tylrls and reaembles i t  in form except tha t  the internal groove 
is obsolete. The limbs of both types are set with coarse setae. 

Dr. Calrnan hee kindly sent 11s a sketch of ths clawe of a 
male specimen recently seen by hitn in which the eame 
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secondary sexual character is apparent. We have ourselves 
examined four males and three females. 

The colour in life is of a, uniform dead white, neither 
opaque nor transparent but  rather translucent, resembling that  
of paraffin wax or, more accurately, that  of the opalescent 
glass of which lamp-shades are often made. There is no trace 
of external pigmentation ; the partial opacity is inlierent in the 
rnuscles, the integument being perfectly transparent. The 
stomach and the liver can be detected externally as dark 
irregular masses. 

The minute hairs on the thorax are more conspicuous in 
the living animal than they are in specimens in spirit, as  
they stand upright and are as a rule covered with minute 
debris (pl. X I I ,  fig. 1) .  They do not, however, collect sufficient 
dead matter to  aid in coricealing the animal, which is a most 
conspicuous object in its natural surroundings. 

So far as it is possible to  ascertain from the most carefui 
enquiries on the spot, Typhlocnris is only fouiid in the octagonal 
pool a t  et-Tabghah called Rlrliet ',-5li-ed- r)liaher, in whicll i t  has 
long been known to  the Bedouins of the d~st r ic t  as J-kt;, 8 + p = J t  
or " white scorpion." The pool (pl. XITI) has recently been 
described in this Journal and the water nnalysed ; all that  we 
need say here is that it is a small artificial pool contain- 
ing froin six to ten feet of brackish and sulphurous water and 
about 68 metre3 in circumference; that  it now has no direct 
con~munication with the Lake of Tiberias, close to  the shore of 
which it is situated, but that a connection of a sort, perhaps 
artificial, existed in historic times. It must be fed by a subter- 
ranean spring or springs, but the point of entry of these has not 
been investigated. I n  October, 1913, the surface was dmost  
entirely coricealed by tlie growth of a gigantic grass, which 
was rooted a t  tohe edge, bu t sen t  out long floating stems. No 
other phanerogamic water-plants occurred and the fauna, 
probably owing to the composition of the water, was much 
poorer than that of fresher pools in the neighbourhood. Only 
one speries of fish (T)iscognathus lamfa r u l ~ s ,  Heckel) and two 
of Moll~isca "Bilhinelln spp. nov.) were seen and no examples of 
Atyaephyra c.onl(1 be discovered , notwith standing a very careful 
exan~inat,ion of the floating grass. 

In  its movements Typ i~ locar i s  closely resembles Palaemon, 
but is rather more sluggish t,han any Indian species of t ha t  
genus wit11 which we are acquainted. As a rule i t  progresses 
on t l ~ ~  bottom, partly by means of its walking legs and partly 
by the use of its swimmerets, the abdomen being raised higher 
than the thorax in order to give the latter free play. The first 
peraeopods are used to a slight extent i n  loconlotion, but their 

1 Cliristie, .To~lrn. As. 8 0 c .  Bengal, 191 3 ,  p. ?T,. 
9 For t,his dotermination w e  ctrn indebted to Mr. H. B. Preston. 
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chief functions are t o  clean the other appendages, including the 
swimmerets, and t o  convey food t o  the  mouth. Occasionally 
the animal mores forwards through the  water by nleane of the 
swimmerets alone, the fore part3s then being raised higher than 
the abdomen. It was not,  however, observed to  approach the 
~urface.  Typhlocaris can also dar t  rapidly backwards when 
alarmed, but does not do so rapidly or with such force as many 
species of Palaemon. The rnanceuvre is executed in  the usual 
manner, tha t  is to  say by suddenly bending tlie telson towards 
the base of tlie thorax. 

So long as the prawn is moving either backwards or forwards, 
the claws are held with the basal segments projecting out  from 
the body almost a t  riaht angles, but with the carpus and chela 
directed forwards. They have the appearance of protecting 
the anterior p ~ r t  of the body and tosome extent feeling thc way. 
The chief part in testing the  surface in forward progression is, 
however, played by the outer maxillipeds (pl. X l I ,  fig. Z), with 
which Typhlocaris constantly taps the ground, as does Palaemon. 
The antenna is, as  a rule, held directed outwards and often con- 
siderably upwards. while the rami of the antennules are spread 
out  so as to cover as large an area as possible. At periods, 
when the animal is a t  rest, thev are held &ill, but ,  as a rule, 
they are in frequent motion. I t  was observed that  a movement 
in the water near the prawn sometinleu, but  not always, caused 
i t  t o  dart away. 

Typltlocaris is evidently timid in dispositio~l and, unless en- 
paged i n  feeding, moves away when i t  is approached by a crah 
or fish, although no direct eviclence is forthconling that  either 
Potamon or 1)iscognathws attacks it .  Several of the specimens 
obtained, I~owever , have lost and were regenerating various 
limbs. 

It was founcl possible to attract the prawns in consider- 
able number from their hiding places bv throwing into the pool 
chicken and pigeon bones. The bones were selzed by the chelae, 
pieces of meat were torn from them and c o n v e ~ e d  to  the mouth 
by the first peraeopods, or they were carried nw:ay bodily under 
stones, rlotwitl~standing the effort3 of large numbers of Diswgn&- 
thus which were also nibbling nt  them Little notice was taken 
of half a dead Discognathti u let down on a string beside a prawn ; 
but, the prawn seized the atrinq wit11 its chelae and gave i t  a 
violent tug CVliile moving on the bottom of the pool, which ie 
composed of fine mud,  a.nd on the stones of which the walls are 
built, Typhtocaris was often observttl to  pick u p  small objects 
by n~eans  O F  its f i r4 peraeopods and devour them;  but 
their nature was not detected. 

No ob~ervations were made which cast any light on the 
functions of the sutures in the carrtpare ; but we may note that 
t l ~ e  carapace fits tightly round the bases of the legs and thus 
probably assiete in respiration by keeping mud from entering 



Vol. I X ,  No. 6.1 Crustacea Decapoda of the L. of Tiberias. 249 
[N.S . ]  

the gill-chamber. As Dr. Calman has pointed out, the margins 
of the carapace are membranous ; this feature, combined with 
the liorizontal hinge, may well be useful in the direction 
indicated. 

No direct evidence could be obtained that  Typhlocaris is 
subterranean in habits : i t  is certainly not exclusively nocturnal. 
As nothing is known of the structure of the pool in which the 
animal lives, i t  is impossible to say whether i t  can retire under- 
groiind; it may do so periodically to  breed or for other pur- 
poses, and one of the monks who live a t  et-Tabghah on one 
occasion searched for specinlens for some months without being 
able to obtain them No details, however, are available a s  t o  
the methods he adopted. No specitnens were seen by Annan- 
dale on a visit paid to the pool early in the morning, although 
several were observed and captured later on in the same day. 

In  most cases the prawns were first seen emerging, a t  all 
hours hetween 10 A.  RI. and dusk, from under stones lying on 
the bottom or forming part  of the  walls. They frequently 
wandered under other stones and some times emerged again 
a t  a considerable distance from the place a t  which they entered. 
Several were observed actually a t  noon, but none were seen in 
bright sunlight, which never, a t  any rate in October, reached 
tohe part of the pool in which they lived. The removal of the 
floating grass from the surface apparently made no difference 
in tlleir movements and they showed no inclination t o  avoid 
the fairly strong light that reached and shone through the clear 
water practicallv without obstruction. An individual living in 
an aquariuni did not even move away when a lamp was placed 
close to  the glass against which i t  rested, although the lamp 
was left in the same position for half an hour. 

Typhlocaris, therefore, is evidently not negatively helio- 
tropic, althoueh no evidence could be obtained that i t  is, either 
under natural condit,ions or in captivity, positively so. 

None of tile specimens obtained were actually breeding at 
tho time they were killed, but tlie condition of their gonads 
would suggest tha,t the breeding season was approaching. 

The photographs reproduced on plate XI1 were taken a t  
Tiberins 1)y t h e - ~ e v .  J .  Colien of that  town under the supervi- 
sion of one of U R .  We have t,o thank him for his courteous 
assistance in the n~at t~er .  

Family POTAMONIDAE. 

Potamon (Potamon) potamios (Olivier), Rathbun. 

(Plate XIV,  fig. 1). 

? 1804. Cnlzcer f~oln.m,ios, Olivier (pnrtim), Voy. Empir. Oth., 
I V ,  p. 240, atlas, pt. 2, pl. xxx, fig, 2. 
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1893. Telphusa fluva'atilis, Rarrois, RBv. biol. Nord France, V ,  
p. 125. 

1904. Potanaon potanaios, Rat  h bun , Mem hlus. Hist. Nat. 
(Paris), (4) ,  VT, p. 257. 
We follow Miss Rathbun in calling the common crab of 

the Jordan Valley Potnmon potamios, but in so doing are of the 
opinion that  i t  is doubtful whether this form was included in 
the composite group to  which Olivier in 1804 gave the name of 
Cancer potarnios. The species, or group, was founded to  in- 
clude crabs from Naxos, Syria, Mesopotamia and Persia, an area 
from which at  least two allied forms are known and in which 
the crab accepted by Miss Rathbun as Potamon potamios prob- 
ably does not occur. The term ' Syria '  is often used some- 
what loosely ; bli t Olivier himself in his atlas (loc. cit., pl. xxii) 
distinguished Syria from Palestine, and hie journey hardly 
extended into the latter country. We have no reason to 
think that  the species, as defined by Miss llathbun, has been 
found within the limits of Syria proper, for Djerach, the only 
' Syrian ' locality from which P. potamios is definitely recorded, 
lies near the R. Jabbok in Eastern Palestine considerably south 
of the Lake of Ti berias. Both Miss Rathbun (loc. cil.) and Col. 
Alcock ' have, however, accepted the Palestine crab as the 
type of its genus, and any proposal to  alter the name would 
now only lead to confusion and would, in any case, be b ~ e d  
merely on a study of probabilities 

As the group to  which P .  potamios belongs has given rise 
to  considerable confusion, apart from nomenclature, owing to 
the extremely close relationships of i ts  members, we take this 
opportunity to discuss it in some det,nil, having good series of 
epecimens of most of the forms before us. 

The group, as we conceive i t ,  consists of only two species, 
Potnmon potamios (Olivier) , Rath bun, and P. fluviatile (or edule) 
(Lrrtreille), the latter being divided into five local races : 
fiuvinttle (.s, s ) ; .setige.r, Rathbun ; ibericum, Marschall de Bleber- 
stein ; geclrosinnum, Alcock, and monlicola, Wood-Mason. The 
only one of thess forms of which we have not seen specimen0 is 
~etiger. The types of gedrosianum and montiwla sre in the 
Inclian Museum, hut we have some d o ~ ~ b t s  as to  tlle status of 
the latter and consider it possible that ,  under this name 
Alcock has included two distinct races. In  any case the number 
of specimens known is RO small that  it would llarclly be profit- 
able for us to  tlivcuss the question. We have, therofore,omitte~~ 
nonticoln from ths following key, but have figured one of the 
tvpes and alqo the onlv specirnen from the KIjtwi Hills in plate 
S I V ,  fig4. 6 and 6, respectively. I t  will be noticed in tllese 
figures that the eyes are considerably larger ant1 stouter 
than in P. potcrmioa or in anv of the wwtern races of P.fluviatile. 

- .  

I Rep. Ind. Jine., V, p. 258 (1910). 
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V.8 1 
KEY TO THE CRABS 01: THE Potamon poltcwains G R O U P .  

I. Epigastric crests only a little in advance of post- 
orbitals and parallel to  them ; post-orbitals 
running in a straight line at right angles to the 
long axis of tho cara?ace, hardly interrupted 
or angulate a$ anterior end of cervical groove P. potulnios. 

11. Epigastric crests us\~aIly well in advance of post- 
orbitals and sloping towards them ; post-orbi. 
tals sinuous, convex f xwards or slanting, dis- 
tinctly interrupted and angulate a t  anterior 
end of cervical groove . . . . f'. fluviatdle, 8.1. 

Races of P. fluviatile. 

A. Length of carapace nearly seven-eighths its 
breadth ; propodusof last leg less than twice 
as long as broad . . . . . . fluviatile. 

B. Length of carapam usually less than five-sixths 
its breadth ; propodus of last leg usually ~t 
least twice as  long as broad. 

1. Carapace setose . . . . . . setiger. 
2 .  Carapace not setose 
a. NIiddlo portion of cervical groove on either 

side obsoleto. anterior part not very 
sharply defined ; epignqtric crests more 
in advance of post-orhital crests . . iberic~tnz.  

b. Cervical groove distinct throuql~out its 
length, forming tl well-de6ned sulous a t  
its anterior extremity ; epigastric crests 
less in advance of post-orbital crests . . gedroaianum. 

So far as we are able t o  judge from the descriptions given 
by Miss Rathbun 1 and Dr. Pesta " we are doubtful whether P. 
fiuviatile setiger is more then a phase of P. fluviatile ibericum ; 
i t  seems to differ from that  race in no character except the  
presence of short hairs on the carapace, a feature which is of 
little specific value in certain other Decapod cruutaceans, e . g .  
Hippolyte varians form fascigera. Dr. Pesta, moreover, states 
that  the hairs are frequently worn away and we can detect 
small pita, such as those from which setae might be expected 
to arise, on the carapace of many specitnens oE the races iberi- 
cum and gedrosianurn. For the present, we prefer to  leave the 
precise status of the form doubtful. We ca-nnot, however, 
accept i t  a3 a distinct species. 

Alcock has dealt in his co~nprehensive monograph of the 
Indian Pot~monidae very fully with the differences between 
gedrosianum and ibericum " which nre much more nearly related 
to one another tllan either is to the t'ypicnl European race of 
P .  fluviatile. We have t ~ k e n  measure~nents of the larger speci- 
men9 in the collection of t1he Indian Museum and give them in 
nn appendix. They may be summarised as  f o l l o~v~  :- 

1 Mem. Mus. Hist Nat., Pars (4), VI, p. 253. text-fig. 3, pl. ix, tig. 2. 
9 Ann. k. k .  nntrirhist. Hofmus., Vienne, XXVII, p. 27, text-fig.12. 

1913. 
8 Cat. Ind. Dccnp., Crust,. I ,  fanc. 2, Potamonidae, pp. 21-53, figs. 

1 ,  37. 1910. 
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J S  ,, ibrricum . . 
,. ,, gedroeionum 

I I 

CARAPAOE , 
LENGTH +BREADTH, 

X 100. 

From this tahle i t  would seem that  in their proportions, 
P. fluviatile ihericum and gedrosianum rejemble P. potamios 
more closely than they do P. fluviatile fluvia!ite ; but the impor- 
tance of this fact is minimised by the differences in the form 
of the post-orbital and epigastric crests, a character which we 
consider of more weight than those derivcd from measure- 
ments. We follow Alcock, therefore, in regarding the two 
forms as races of P. fluvialile rather than of P .  polamios. 

Potamon polamioe is the common freshwater crab of Lower 
Egypt and of the valleys of the Jordan and its tributaries ; i t  
has also been found in Cyprus, which lies not very far from the 
coast of Palestine. 

Polamon fluvialile has, as a species, a wider range, extend- 
ing through Italy and Greece into Turkey, t.l~e Archipelago, 
Asis Minor, Northern Syria, Megopot,a.mia, tho districts round 
the Rlack Sea and the Caspian, Persia, North-West India and  
possibly the Eastern Hirtlalayav and the Iihasi Hills in Asqam. 
In Northern Africa it is found in Morocco, Algiera and Tunis,  
penetrating inland to the Sahara. 

The distribution of its local races is rte follows :- 

PROPODUS OF ~ T B  
LEO, BREADTH + 

LESQTH x 100. I d 
I $ 

Race fEuviatile, 
Italy, Greece, Morocco, Algiers, Tunie, the Sahara. 

Rece ibericurn, 
The Crimea. the Caspian Sea, Asia Minor, Northern Syria,  
Persia, Afghanistan and the Jhclum Valley in N. W. 
India. 

Race aetiger , 
Northern Syria, Mesopotamia. 
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Race gedrosianum, 
Seistan, Baluchistan, Pesllawar and the Punj  ah Salt, 
Range. 

Race (?) monticola, 
Eastern Himalayas and ('1) the Khasi Hills, Assam. 

Potamon potamios is ext-remely common round the edge of 
the Lake of Tiberias and the neighbouring .springs, inhabiting 
burrows jnst above the water-line and thence wandering both 
into the water and on to dry land in search of food. As soon 
as the first rains of the winter season fall (in 1912 this was on 
October 16th), its landward expeditions are greatly extended. 
Near Tiberias, after rain had fallen, i t  was noticed in consi- 
derable numbers on the road round the lake, and several large 
individuals were seen that had been crushed by the feet of 
passing animals. The food is evidently of a very varied nature. 
Large individuals were observed eating dead fish in the lake; 
others were attracted to (and captured by) a piece of tomato 
attached to a string; a chicken-bone thrown into the spring a t  
Ain-et-Tineh was seized and carried away bodily by a crab 
that appeared to issue from under a rock before the bone had 
touched the water; half-grown individuals were watched running 
after, seizing in their claws and devouring, large black ants in 
the highway. 

At least three years must elapse before the full size is 
reached. The sn~allest specimen obtained in October measures 
9.5 mm. in breadth and none appreciably smaller were seen. 
One probably sometlling over one year old measures about 
14 mm. across the carapace, while the great majority of speci- 
mens measure from 30 to 40 min. Large individuals are com- 
paratively scarce ; the largest in the collection of the Indian 
Museuni measures 61 mm. in breadth, but some that were seen 
in the lake were probahly larger. The breeding season is 
apparently in winter. I n  October a pair were seen evidently 
just about to couple, but separated on being touched. The 
female lay on her hsclr in the water and the male clasped her 
with his walking legs. 

The dorsal surface of small and half-grown individuals 
examined in 8 living condition in Galilee wrts of a dull and 
almost uniform olive green, only the tips of the claws and feet 
being paler. Two types of colouretion were, however, observed 
among large niales and females, and in this respect no difference 
between the sexea was apparent. In  one type a purple, and 
in another an olivaceous yellow predominated. In the former 

1 The large workere of (~rrrn.po)lottrn m a c u l o t ~ r n  thorac icue,  Fnbr., v8r. 
fellah, Emery. We have to thank Prof. W. M.  Wheeler for identifying 
specimens. 
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the carapace was dull purple, fading to violet a t  the margin 
and on the limbs; the tips of the ciaws and legs were bright 
orange and the ventral surface was of a pale neutral shade 
tinged with violet. In the second type the dorsal surface was 
of a bright oliv,zceous yellow-brown, fading to a distinct yellow 
a t  the tips of the limbs, and the ventral surface was pale with- 
out a trace of violet. Purple individuals seemed t o  be more 
numerous a.t the end of Oct.ober than a t  t'he beginning of the 
month, and both of the pair found together belonged to  this type. 
It is possible that  the purple colouration, which is confined 
to fully mature individuals of botch sexes, is periodical, only 
being adopted at the approach of the breeding season. 

NOTE ON THE POOL INHABITED RY Typhlocaris. 

One of us has recently received the following note from the 
Rev. S. H. Semple of Tiberias. I t  is dated July 12th, 1913. 

" The doubt as t o  the source of the abundant water-supply 
for the old mills a t  Tabighah you can lay to  rest. It is no 
other tlla11 the octagonal fountain, which since your visit h a  
changed ownership and been thoroughly cleared of the 
( 1  grasses " you mention [J.A.S.B., I X ,  p. 281. The jungle out- 
side h w  likewise disappearecl, and i t  is a t  once seen tha t  the 
water makes its way through a, break, low down, in the maeon- 
ry and almost directly underneath the two circular openings 
[pl. xiii, fig. 3 B]. There are two " heads " to  the spring, and 
i t  ie now ascertained that  the water is more than three metres 
deep where formerly the grasses grew so luxuriantly. (Com- 
pere with this the " two feet " of Thornson's " Land and 
Book," Vol 11, p. 414)." 

Although this proves that  water flows from the pool into the 
lake, the intervention of water-milla would render migrations 
from one to the other on the part of Typhlocarie practically 
impossible. I t  ie to be hoped that  the cleaning of the pool hcls 
not exterminated the prawn. 



Vol. I X ,  No. 6.1 Crustaceu Decclpoda 01 the L. 01 Tiberiaa. 255 
[N.S.]  

APPENDIX. 

Measurement of crabs of the Potnrnon polamios group. 
-- - - .- -- - - -. - - -- - - -- - - - - - --- - -- - 

CARAPACE. PROPODUS O F  ~ T H  
PERAEOPOD. 

! 

P. polamioe- I 

831 I i I 
I,. of Tiberias, - 

10 . . ;  6 i 
a I 

I 27.0 1 34.0 ' 70.4 8-7 4-7 

3402 Syria, - 
9 " 

.. 3 50.4 (51.4 ' 82.1 16.561 7.3 
1 ! -- - 

54.0 

44.1 

-- 

P .  fluviatile fEuviatile- 1 

4064 Florence, 
4 

I 

46.4 4 : , 45.2 

I z 43.5 

I 

53.2 87.2 ' 1 4 . 9  6.8 4 5 6  

52.1 1 86.8 

50.1 1 86.8 

14.6 G.3 43.2 

13.2 6 5 49.2 
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CARAPAOE. I PBOPODU~ Or ~ T R  I PERAEOPOD. 

P .  f luvidi le  ibemoum- 

1616-8 Syria, - 
10 

84.8 10 6 5 7 54.3 

I $2 32.5 38 I 85 3 1 9.9 4-95 60.0 

d :31 .B 3 6 . 7 6 8 6 . 0  9 5  4.0 51.6 

Afghanistan, -- 
4 

82% / 8.2 I 1.0 60.0 ' I I I 
I 

6463 Afghanistan, -2 . . 
10 I 

6621 Jhelum, - 
10 

7063 I 

Tranecespia, - 
9 

-- - -- .- - - -- , I 
---- 

P. Jluvintik gedromanum - 
501 6 

4 8 6 t S  Quetta, - 
10 

. . 2 48-9 ' 5 9 4  1 83.7 16.5 / 9 05 1 61.t) 
I I 1 -r 42.6 61.9 ' 8 1 . 9  - I 

i I 
Pmhin Valley, Beln- $ 3 2 9  38-55 I 83.0 9 26 

6650 chirrten, - . . 6 2  64.25 I 82.2 15.7 9.1 I 51.6 
10 

7. 46-15 64.7 I 83.2 13.11 7.1 I 54.0 

I 

Seisten, - 
10 

. . d 47.2 50.9 I 81 0 I.: 7 1 R*151 51.9 
I I I 

64.3 

66'1 

7 17-36 44.6 / 83.7 9.1 / 6.0 

-- - . - - - -- . -- --- 

Typee of the rece, 

1 

34.4 i 40.8 84.3 lo6!% 5.76 
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- 

- 

P.  fluviatile gcdreaianunt- 1 
I i Pesh~n Valley, Ralu- 1 

5550 
chistan, - 

1 0 
31.6 

28 15 
I 1  

Salt Range, Punjab, 1 
I 

641 6 . . . . I  $ , 3 5 . 0  
3 

I 
5527 Peshawur, - . . d ( 3s-4 

I0 

Hal111r Hahar, '")' ' . . 1 3 I 25 88 
3 

I 

37.75 

35.1 

4 6 2  

18.3 

34.3 
-- 

24.05 

I 

P.  fluviatile monticola- 
I 

3032 Darjiling, 1-- 
4 

d *  

-- - - - 

18-65 

p * ' 
4017 1 

4 
IihaaiHills, -- .. g 

- 

I 
I i 
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20.6 27.351 76.3 1 - 
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Typee of the race. 
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8.8 

8.3 

1 
82.9 11.7 
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4.3 

5.9 

4-3  

- 

3-35 
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EXPLANATION O F  PLATES. 

PLATE XII. 

Adult female of Typh,Zocaris ~al i lea  (Regd. no. "36") photo- 
graphed from life. Slight.1~ enla.rged. 

PLATE XIII. 

The pool, Kirket 'Ali-ed-llh,z!ler, in which Typhlocaris 
galilea is found. 
FIG. 1-.The surface of the pool overgrown with grass. 

, 2.-The same, from a slightly different point of view, 
after being cleared. 

. 3.-The ancient outlet of the pool and the steps leading 
down to  the platform that  juts out into the water. 

A =  the highest water-level of the pool a t  present; 
B = the ancient outflow. 

PLATE XIV. 

The carapaces of Potamon (Potamon) potamiod and its allies. 

F I G .  1 .- Polamon potamios (Olivier), Rathbun, from Tiberias, 
Palestine (Regd. no. ':A'). Nat. size. 

, , 2.-Potamon fZuviatile fEuviatile (Latreille) from Florence, 
Italy (Regd. no. "': 7). Nat. size. 

,, 3.-Potamon fluviatile ibericum ( Marsch. Bieb.) from near 
Shiraz, Persia (Kegd. no. " ' , , 2 ) .  Slightly reduced. 

, , 4.-Potamon fluviatile gedrosianum, Alcock , from the 
Prshin Valley, Baluchistan ( 8 type, Regd. no. z+tO-).  
Slightly reduced. 

,, 6.-Pota.mon fluviutile monticola (Wood-Mason) from the 
Khasi Hills, Assam (Regd. no. '!!:'). Enlarged. 

, , 6.- Potamon fluviatile monticola ( Wood-Mason) from Dar- 
jiling ( d type, regd. no. "'t '). Enlarged. 

Note.-All the specimens figured are adult or apparently adult malea. 





Plate XU. 





34. The Plays of Bhssa, and King Dariiaka of 
Magadha. 

By KZSHI-PRAS~D JAYASWXL, B.A. (OXON). 

Dr. Geiger in the Introduction to his translation OF the  
MahSvaln6al (p. xlv) rejects DarBaka of the Puranic list as 
" certainly an error ". His reason for not believing the al- 
leged existence of this king is " tha t  the Pali canon indubitably 
asserts that  Udayibha ida was the son of Ajtitaaattu and prob- 
ably also his Ruccessor. Otherwise the reign of the father and 
son would extend over eighty-three years" " .  

But the ViiyupurEna equally indubitably asserts that  Udii- 
yin was the son of DarBaka, ' U&yi bhavitz tasrniit,' etc. (37.31 2). 
It cannot be generally predicated of either the Purgnas or the 
PLli canon that  the cllronological data  of the one set are absolu- 
tely worthless and that of the ot,lier absolutely reliable. Each 
datum has to be judged on its own merit, and this for a long 
time before we could have a presumption in favour of one of the 
two classes of our documents. A n  individual historical detail 
might be found satisfactory in one class, while in respect of 
another, the other would probably prove to  be more reliable. 
The question in the case of every datum could only be solved 
in the light of n.ccumulating new materials and advanced 
researches. 

In the case of DarAaka we are now in possession of a piece 
of evidence which goes to confirm the datum of the Puriinas as 
t o  his historicnl euistence. 

Thrce of the works of the dramatist Bhiisa who has been 
enumerated ctt the head of his predecessors-in-art by Kglidiisa 
in his MElnviLZ-Agnimilrn, have been discovered and published 
by the Governlnerlt of Travancore. Out of these the PratijgZ- 
YaugandharZya?,n.a (serial No XVI, 1912) is based on the love 
story of Udayana and Vii~a~vadattR with details which are 
fa r  more proba1)lo than what we have qot related in the Bud- 
dhist literature.!' The hero of the play is the fsithful Yaugan- 

1 Yali Text Society, 1912. 
9 i.0. the period covered according to the PurLnas by the ~Ueged 

reigns of AjBtafiatru, Dareaka and Ud6yin. 
3 For inetance, here in Bhisa it is not to know the secret of tlie 

charm for c~pturing nlephants that 'Udmyena ie spared by Predyota and 
then asked to teach it to his daughtsr from outside a curtnin (Rhye 
Davids, Buddhiet Zndiu, p. 6) .  Here a9 a prisoner of etate he ia asked to 
teach the Prinross Vlis~yadatt& mr~eic of which Udayena wne considered 
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dhar&yava, one of the nlinisters of Udayrcna, king of the Vat- 
sns and of IiauAi-Embi. 

Another of the published pl:lys of the same author is (No. 
YV, 1912) the Svapna.VZsavadnttii,' the chief work of BhBaa 
as is evidenced by numerous notices of it, in the Sghitya litera- 
ture. This forms a sequel to the PratijiiR-Yaugandharzyana. 
' To secure the prosperity of Knu%.mbi ', the ministers, with a 
half-willing permission and co-operation of the Queen, circu- 
lated a false rumour to the effect tha t  the Queen Visavadatt l  
was destroyed by the fire which burnt down the camp a t  Liiva- 
~jaka. The ministers succeeded thereby in bringing about their 
~naster 's  second marriage with the  Princess Padmiivati oE 
Magadha. 

That this Udayana was a corltemporary oE the Bucldha we 
gather fro111 the J ; i t a k a s . V i s  father was Paran tapa and son 
Bodhi according to the JBtakas. I n  the Viulinupuriina Uday- 
ana's father is called " S'atinika ", whicll is apparently a title. 
His real name Yarantapa appears in the Vgju-Pur;ina in its 
corrupt reading " Paripluta ' '. His son, of whose succession we 
are not told by the Buddhist writera, appears under the name 
Medhlvi as Uda-yana's immediate successor in the Purrtna.* 
The Purgnns, therefore, t,ally here with the Buddhist ,~ccounts. 

Before discussing the historical da ta  in BhBsa,, I may be 
. . -- -. ~ - - ~ - . -- - - -. 

a mester. The introduction to the fair pupil is not barred by any 
curtain. and things developetl as  Pradyota hat1 intended thern to deve- 
lop. There is no occasion here for the master t,o call hie pupil "you 
hiinchbark " , as described by tho commentator of the Dhammapada, 
and then to discover a charming lady. 

1 We cannot be sure whether the title was intended to be the VZaa- 
zindatlii, Svnpna- Vdeavada!tii or Svnpna- Viiaavadattarn. There are conflict- 
ing pieces of evidence on the subject, specially with regard to the latter 
two. Vide the Sva. VZsva. (No. X V ) ,  p. 77 n.,  for tho evidence of the 
manuscript in favour of the VCeavadattZ ; Rajdekliara's expression 
" Svapna-Viisavadattasya " in favour of the title adopted by the learned 
editor of BhBea's plays (ibid., p. xxi) ; and in favour of '' Sva,pna-VBeova 
daltii," the evidence of another man~lscript a t  p. xxi. The a~i thor  of 
the Amart~koketikB-Sarve~ve (cir. 1169 A.c . )  has i t  as Svapnn-Viieavo- 
dat fam,  while the famous critic BhBmaha (0th century A.c.) calls the 
work Svapnn-ViieovadatlTi ( ibid., p. xxii). 

9 Rhys Davids, Bwldhiet India ,  p. 8 ; Fausbiill, J. 3. 157. 
3 Rhys I)avids, pp. 7-8. 
* The Viiyu, 37. 270. The Viehnu introduces five names after Med- 

havi and duplicetee Udayana along with his father and four later genera 
tions. A ~ a i n s t  this we have in the VByu altogether three generatione 
after Medhiivi. '[he Vishn11 evidently had two versions of the name0 
to  draw upon, and introduced both, making the list longer. I t  is note- 
worthy tha t  the line of Udayana comes t o  an  and four generations later, 
and four generatione later on the throne of Magndha we have MahB- 
Padme who according to the Viiyu destroyed all the Kehatriya-house8 
and establiehed a " oneking-sovereignity " (37, 320-322). On the evi- 
dence of the Viiyu. I am inclined to  hold that  Kahemttka, the fourth 
successor of Udayana, w m  defeated and killed, and hia kingdom incor- 
porated with the Magadhan empire, by Mahii-Padma Nanda. 

Udayana ie minepelt. in theVayu nm Sz~nayn. 
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permitted to  discuss here his age, which is necessary t o  form an 
idea about the antiquity of those data.  

The Age of BhEsa. 

(I) Bhgsa, who is placed at the head of old (yurEilja) dra- 
nlatist by Kglidgsa, must be considerably earlier than the 
fifth century of the Christian era, the age of KBlidBsa now 
accepted by the Sanskritists. 

(11) There is a difference of opinion as to  the date of the 
iMruchch,hakalikcz But whatever ]nay be its date, Bhesa must 
]lave lived before its author, for B11bs~~'s ChZrudatta, or Daridrn- 
Charudatta, is the basis of the Mriichchhakatika, as is clearly 
seen from numerous parallels given by Mr. G .  S'astri in hie 
learned introduction to  the Svapna-Visavadattam. 

(111) According to  BBna, the prologue in drama was an  
invention of B11asa.l And the prologue, which is much devel- 
oped in the Mriiclichllakatika as well as in the plays of KBlidba, 
has generally the crudeness of the primary stage in BliBsa7s 
works.% 

The Nandi, nu invariable feature of all ot1her Sanskrit 
dramas, is outside the scope of the dramatist in Bhiisa. There 
it  yet belongs to the domain of histrionics. His play begins 
with Naladyante iatah praviiali sQtra-dkbrah ( 'Enter Manager 
at the close of the Nindi  ' ) .  

The BharatavZkaya is in its primitive stage, as I shall show 
below. 

A change in location is effected by a new act,, no direction 
as t o  locality is ever given, except as t o  the Nepathya. Y avan- 
ikii is mentioned (Sva. Vasav., p. 75), not to denote a curtain 
but a veil. 

( I V )  Bhfisa's language is absolutely free from the k5vya 
artificiality wl~ich we find as far back as the time of the Rud- 
riidlman inscription (second century A.o . ) .  There is not the 
slightest effort for alliteration ; the very thing seems to  be almost 
unknown to the author. He never uses long-Samiisas. Also his 
conceits are never far-fetched Further, he discloses grammati- 
cal archaismsg which would appear as erroneous or almost 
erroneous to one familiar with the classical kiivya. 

Similarly there are several inore or less archaic expressions, 
which give us a clue as to  the age of tlle author. The epithet 

1 SQtra-dhBra-1triitRrambhair nEfakaih bahubhfimikeih I aapettika,ir 
y d o  lebhe Rheso devakulairiva 11 

Harshacharita I .  16. 
9 For instance, in the VBsavad~ttE the Siltra-Dha'raelone appears 

on the stage and introduces to the audience the theme of the performance. 
In another play, the Karna- Bhiirn, there does not seem to be any intro- 
tluction at a11 (9. VEsava., p. xiii). 

3 S. VTisava., pp. xlii, xliii. 
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" IllahGbrZhmaca " is used in good sense,' as we have i t  in the 
ancient literature,% and not in the bad sense, that  of the 
' funeral priest ' as we find i t  used in the Mahb-Bhiirata. Like- 
wise we get Aryaputra3 and Ayyaputto in the sense of Kum- 
are, ' Prince ,' as in the Siddapur inscription of Agoka. Again, 
in describing the proud family of Udayana, the house of the 
Bharalas, Bhiisa identifies i t  with the Bharatas of the Veda,4 
an identification forgotten when the Puriinas were written and 
only brought to light and emphkqized by European scliolars of 
our days. Yakshin; occurs as a female evil spirit as in the 
early Buddhist 1 i t e r a tu re .Vn  telling a story the sentence 
commences with " There was King BrahrnadattaG of KGm- 
pilya " in the familiar style of the JRtakas. 

(V) Out of the twelve plays of Bhiisa yet discovered, nine 
pieces dramatise epic stories like those which were staged 
when the Mahii-Bhiishya was written. His Paficha-RCtra (" the 
Five Nights ") has for its theme the exile of the Piindavrts a t  
the Viriita capital, the war between them and the Kauravas 
in the VirBta territory, and Duryodhana's promise, made before 
that war to Drona, to give half the kingdom to the Pilndavas, 
if Drona discovered them in five nights-a version unknown to 
our present MahBRhiirata.8 

The above considerations force upon us the conclusion 
that the works of Bhiisa are ancient in the classical Sanskrit 
literature and t 'hat as dramas thev are the oldest get discov- 
- .- - - -  - 

I S. VZisavn , P. 42.  
9 Cf. Br~ihatl-Aranyaka Cp. ii, 19, 22. 
3 S. VBsavt~., pp. 67, 09. The ambassador of Pradyota addresses 

the son-in-law of his mmter Udayana as Aryaputra. 
4 Ved6kshara-samavtiya-pravishf o IJ h i ra to  Vamdah. Prali.- Yaug.,  

p. 34. 
6 S. Vaava . ,  p. 69. 
6 A rough calculation based on the date of the PurBnas shows that  

Brahmadatta flouriehed about 260 years before the Buddhn 
7 S .  VBsava., pp. 54-55. 
8 There IS another incident described which we do not find in the 

MahIi-Fhgrata. A r j u n ~  s son Abhimanyu fights on the side of Duryo- 
dhana against Virafe and iu taken prisoner. 

Other pieces on t l ~ e  MahB-BhRraCa are : the Data-Qhalotkacha based 
on some incident after the death of Abhimanyu ; (2) the M o d h y m f -  
Vyiiyoga which seems to have 13hima-sene, as its hero against HiGimvn ; 
(3)  the Korna-BhZra or "The Responsibility of Icnrna" ; ( 4 )  an nn- 
named play which apparently deds  with a council held by Doryodhana 
hefore the war, and (5) the Uru-Bha~lga or ' the Breaking of the 
Thigh ' (of Duryo-tlhana), S .  Vasave , pp. vili-xv. (The information is 
gathered from the introduction to the .Cvopna-VBaavadatta by Mr. Gene- 
pati h ~ s t r i ) .  

When theue plays are puhliuhed by the Ciovernn~ent of Travencorp 
we  hall probably be in ponue~sion of another version of the story ( > f  the 
JlahB-RhBretn as distinguished from that  we have got in the prt3sont 
available hIahfLBhtrata. 'I here sre also two playa of Wh8ea on the 
story of RBma after his return from the South, end one on the child 
ILrushna. 
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ered in this country. They appear to be older than the edition 
of the MahZ-BhBrata which we have to-day and which can be 
aafely placed about the third century A c.1 The lowest limit 
of the age of Bhasa would be thus cir. 250 A.U.  

In  considering the earlier limit we are guided by these 
facts :- 

( T )  Buddhism is so familiarly known to the author that  
one of the chief ch ~racters-the minister Rurnanvat-disguises 
himself as a. Sramana." This familiarity is an indication of 
the post-A8okan period. 

(IT) The works depict a society which had just adopted 
Buddhist institutions in the orthodox system, i.e. the society of 
the first orthodox revival (second and first centuries B.c.). We 
have the Queen-Dowager of Magadha living the life of an 
orthodox nun.3 

(111) At the same time there is an anti-Buddhistic tendency 
noticeable. The Srarnans is hated by the Brahmin.4 The 
Budddhist layman seems to  receive a hit in the address ' 0 mad- 
updsaka ' ; and the S'ramana is on the whole ridiculed as being 
no better than a conjurer.6 The Sramana is hated and ridi- 
culed, but a t  the same time he is tolerated. This 1 take to  
point out the closing period of the anti-Buddhistic Brahmin 
Empire of the S'ungas and Kiinvas. 

(IV) At the end of his plays Bh5sa gives a, henedictory 
verse which is substantively one and the same. It mostly 
reads as follows :- 

IrnA~y ~&gar-paryantsry himvadvindhya-kundat.al9, Mahim 
= ekRta patraflkiim r8js-simhah pr~48stunah." 

" Let our Raja-Si~nha rule with sole sovereignity (lit. ' under 
one umbrella') over this land up t o  the ocean encircled 
het,ween the Himalayas and the Vindhyas." 

I Amongst other things, the tribe of lianishka (Tushfiras) a re  
mentioned in the h n t i - ~ a r v a  ( L S V ,  13-13) amongat foreigners living 
under Hindu Kinga. The Hiinas are not in that  list, and their mention 
elsewhere does not prove their presence within India when the MehL- 
BhBrate, was cast in it8 present form I t  is nnt unlikely tha t  they were 
known to the Hindus in the first and tho second centuries A.C.  Commu- 
nicntione with Tartary and China mere very frequent in the early cen- 
tr~rias of the Christinn era. 

9 Prati.-Yang., pp. 43.44. 3 8 .  V ~ S R V R . ,  p. 4. 
J "Sharno on my Brahmin-hood that I shall be oflored peace 

(refuge, abhnya-d Ana) by a 6rarnnnak~,  a wealth-seeker." Prati  -Yaug., 
p. 43. 

6 ' I  Unmattopliaakn. " Prati.-Yaug., p. 43;  also see p. 04. 
6 Ibid., pp. 45-46. 



264 Jours~nlo j the  AsiaticSociety of  Bengal. [July, 1913. 

Now, before the time of Kiilidiisa and before the present 
Mahii-BhBrat.a, the fact of having a ' one-umbrella empire ' ex- 
tending from the Himalayas to the Vindhyns and up to the 
Ocean, could only refer to a period which carmot go back farther 
than the days of Chandragupta Maurya and could not be 
remembered later than the rise of the Andhra-Bhriityas and the 
Kushans, i.e. i t  must refer to  a period somewhere between 
325 B.C. and the end of the first centurv B.C. The upper limit 
of  325 B.C. has to be brought down to a time after Agoka, in 
view of ( a )  what has been said i n  paras. (IT) and (111) and (b) 
the site of the Siddapur edict of AGoka which is trans-Vindhyan, 
and also the general trend of Ahoka's language which was prone 
to talk of ' all-Tn lia'. Thus wz would be brouqht to the Eater 
Maur!lan and the Sionga-Ka'nvan period. 

The above territorial description of Bhrtsa coincides 
with the definition of tho Ary&varta of the Mdnava-Dharma 
S'iistra, which, as I have shown elsewhere,' seems t o  have been 
written under the reign of Yushyanlitra (cir. 160 B.C ). As 
BhBsa knows the Miitlava-Dharma S ' i i~ t ra ,~  we might pre- 
sume that  about 100 years would have elapsed between the 
con~position of the Mgnava-Dharma-Skstra and the dramas of 
Rhdsa. 

(V) The benedictory verse refers to the reigning ( 'our ') 
sovereign. It is pronounced by any character who happens to 
be the last spokesman on the stage, e.g. by Drona in the Paiicha- 
r l t r a ,  by Y~ugandhariiyana in the Paratij~B-Yaugandharg- 
yana, by King Udaynna in the Svapna-Vfisa~adat~t8.~ Rcija- 
S i ~ h a '  was not therefore Udayana's or Drona's but Bhise 's  
' sovereign-lion '. 

In one case we get another word, Upendra, in the place of 
Rd.ja-Sitpha. 4 I11 the Madhyamac Vytiyoqa, the bharnta-viikye, 
or, to be more accurate, the last verse (for the expression 
hhar-at~cvakya is not to  be found there) runs thus :- 

" Ae the Samudra is the lord (prabhavah sic) of rivers, as 
fire is the lord of offerings, ns even mind is the lord 

1 The legal journal. the Calcutta Weekly Notee, 191 1 ,  Nos. 41 and 4 2. 
Cf. Kohler. Archiv f u r  Rencht8-unrl Wirtechufte philoeophi , ( 1912) V. 4. 

2 S. Va'sava., p, xxix. I t  also knowe the work ' li8mfyana.' 
3 This is. as observed above, another instance of undeveloped 

etage of the technique of Hindu darme in BhTea. Sometimes there 
is no bherata-vEkya given a t  all, e.g. in the ChZrudalla (8. VBseva., 
p. viii), in the G'hatotkacha (ibid., p .  ix) ,  in the TJru-bhaliga (ibid., p. xvii). 

We notice a very important practice here -the practioe of alluding 
to the reigning king in the bharat~l-vgkye. Thi8 might help ue in dis- 
oovering the names of reigning eovereigns in other p l a y ~  lying hidden 
under artistic, kiivya obecurity. The MiidrZ-Riikhaea has " S r i ~ d -  
Bandhu-bhrzityah Chandra-guptah. ' ' 

4 Only " our king " , nah rZjZ, is mentioned in the Prorim5 (S. 
VR'sav~ , p. xix)  
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of the organs of senses? so our lord (lit.. master) is t,he 
majestic Upendra.." ' 

This Upendra seenls to  be alluded to quite in t , l~e  opening line 
in the Nataka which is not named in the manuscript of Mr. 
Ganapati S'i~tri".~ A more pointed s l~sha may be found in the 
first verse of the Avimiirakcr where U ~ c n d r a  is replaced by 
ArZrZya~a : 

"?rfay the majestic i\iZrZyat!a rule for you this earth under 
lofty one umbrella", e t ~ . ~  

Upendra and NBrAyana are equivalent terms; which of the 
two is the proper name of the ' master ' of BhAsa ? What is, 
again, the connection between Upendrn or NGrZyaj!a and Riija- 
Sipha ? And who were they 1 Either they  meat^ one person, 
or two persons, they were undoubtedly orthodox ; and amongst 
the orthodox rulers of the second and first centuries B c. 
there is one name to correspond to or coincide with either 
Upendra or Nariiyana-the Ka?vZyava NGrZyn~!a. I an1 in- 
clined to identify the 1iil)va Niiriiyana with Blliisa's Upendra 
and NirAyar?;l (about 53-41 B . c . ) .  ITpendrn = Narayana is not  
called ' the sovereign ' but ' mastel- '. It is possible that  " our 
King ' ' and " our K iija-Siyha " denoted the unnamed ' S'unga 
of the Viiyupuriina (37. 338 Bibli. Ind. ed.),* and Upendra 
[' the master '1, the sovereign-minister NirRyava, the K i ~ ~ v a . ~  

The date thus found is quite in agreement with other liiles 
of evidence noticed above. It is also noteworthy that histri- 
onics seems to have enjoyed a special popularity in the Sunge 
period, as is evidenced by the references in the MahA.BhBshya, 
the theatre a t  the Joginliirii cave, and the recorded notorious 
devotion to the stage of Sumitra, son of Agnimitra. 

1 YathS nadinim prabhavah eamudro, yatha-8hutinE1p prabhavo 
11ut88ah I YathendriyanBm prabhavan~ mano '  pi ta tha prabhur nah 
bhagawHrl Upendrah 11 S. VBsava., p xiii. 

2 '' pEdah pEyEd-Upendrasj7n." S. VEs~va. ,  p. xv. ' 

a S. VRsava., p. ix. Cf. the first word in the Dlita-Ghatotkache 
" Nnray~nastribhuvanaika ' ' etc. S. Vlsava., p. viii. 

J The passRge of the VByu has been discussed by the present 
writer in his pnper on ' the  Brahmin Empire ' , where the  conclusion 
about the number of the 6rlngns come to is t ha t  there were twelve 
$urigas who sat on the throne. 

b The proposed identificntion of the NGrLynna of RhBsa with Ne'rE- 
yana Iciinva is very strongly supported by my friend Mr. P. Chaudhuri's 
discovery in the DzitE-vEkya (which has been published since my writing 
the above paper) of a passage whe re' NErEyana ' ie taunted for enjoying 
'' the  fame of the country taken away from Briihadmtha.' ' qlf 9 ~ 1 -  
qv fqqq m>f&jn: There is no I?riihadratha in the RlahB-BhBrata 
whose conntry wns taken awny by Icriihna. It is a clear allusion to  the  
unfortunate Briihadrntha M a ~ ~ r y a ,  with probably a remote pun imply- 
ing .lanor-Sandha who was a Briihadratha. The pieces published later 
leave no room t o  doubt that the nnme of Bhtisa's master was NLrByena. 
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Probab1.v the VBsavadattb and the Pratijii5 Yaugandharg- 
yana of Hhbsa were based on the famous bkhyiina-work, the 
V?isawrdaitZ, noticed in the MahiLBhBshya. i111d allowing even 
fifty years for the earlier career OF the VSsavadattB of the 
JIahii-BhBshya, the traditions upon which Bhiisa most likely 
has drawn, mould be on!y 250 years removed from the reign of 
Dar4aka.l If we confine ourselves to  the date of BhZss, on 
the evidence of Kiilidiisa alone, the data in BhBsa muat be 
placed earlier than the Mahbvamsa by a century. If we take 
other pieces of evidence into account,? they are apparently older 
by five centuries. 

The Hi.slorica1 Data in Bha'sa. 

Now let us take the hnstorical data in BhBsa. These data 
are :- 

(I) That Udayana, son of S'atgnika and grandson of Sah- 
asranika,' the lord oE Kau$ambi,3 ruling over the Vastas, 
belonged to  the noblest, proudest house, the race of the Bha- 
ratas whose pedigree stood " penetrated into the very lettera 
of the Veda ", and to whom the science of music had come as 
an heirloom. 4 

(11) That he was a son-in-law to and contemporary of Prad- 
yota, the Mahhsena, Kin4 of Avanti, ruling a t  UjjayinL6 

(111) That he contracted a political marriage6 with Pnd- 
mBveti, Princess of Magadha and sister to  the sovereign of 

- -  

1 137 years, the Maurya period (=before Patarijali). 
40 ,, the Nanda period. MahBpadmu, Nanda, 28 yeare 

(VByu, 37. 322, ashfavimdati varahfni ; i t  is not 88 in 
the Vayu, as supposed by European scholars) and his 
son, 1 2  years (VByu, 37,  322). 

118 ,, Udfyin. Nandivandhana and Mtihiinandi. 
-- 

:!r5 
-60 , , for earlier career of the HkhyHna. 
- -- 

245 
9 Prati Yaug , p. 30. 
The K~thg-@Brit-sfgars confouncls the two and makes Udayane the 

son of Sahasrinika. The Lalitaui~tara designate8 Udayana's father I-U 

19alZnika. 
3 Kaufiambifiah Vabse-rfjah. Prati. Yaug., p. 31. 
* I bid., p. 34. 
6 Prati. Yaug. and S. Ve'seva., passim. On MahZsena see 19. V k -  

ava.. p. 2 0  ; Prati. Yaug., p 34. The KethE-aerit-sBpara h t ~  got Mahh- 
sena aa a proper name and regards Yradyota as a dis t~nct  individual. 

a 5. VBsava., p. 76. 
Rfja-Vayesya Yaugnndharfiyana Devyapenaye k f  kriitf te bud- 

dhih. 
Yang.-l<aufiBmbi-matrfm paripalayiirniti. 
[Ring-Y~ugandhariyana,  why this thy puychology to harm the 

Queen 9 

Yeug.-For I wanted to serve the whole of (the etabe o f )  1Ca~6imbi.I 
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Magadha-the Emperor Dardaka,' ruling at the time a t  Riija- 
griiha. " 

( IV)  That  this " Vntsa territory " , which was separated 
from the frontier of Magadha by the Ganges,"wns apparently 
a separate unit under Udayana, whose original kingdom was 
KauBiimbi with its neighbourl~ood. The Vatsas as distinct 
from Kausambi revolted under one Aruni or Arani soon after 
the Magadhan marriage of Udayana while the King was still a t  
Rijagriiha, and were put down by the combined forces of 
Kau6ambi and Magadha.* 

On the authority of the JBtakas, Pradyota was a contem- 
porary oE Ajiitasatru, and Udayana survived the B ~ d d h a . ~  
After the Buddha's death AjiitaBatru ruled for 27, according 
to the Buddhist documents, and 27 or 17 years according t o  
the reign-period assigned t o  him by the PurBniisa (Wilson & 
Hall, Vishnu P. iv, p. 181, n.) It is not therefore improbable 
that  ~ d a i a r l a  survived AjiitaAatru also, being presun~ably a 
generation younger than Pradyota, the contemporary of AjBta- 
4atru. We mag also safely presuine that  25 years after Ajata- 
Batru's death Udayana, i f  living, n u s t  liave been a man of 
about 7 0 . V h i s  would indicate that his marriage with " the 
Princess of Magadha" and " the sister of DarBaka " must have 
taken place, say 25 yeera earlier than this latter figure1 and 
DarAaka must have flourished likewise a t  the same time. 
As a matter of fact we are told by the Puriinas that  Dar6aka 
immediately succeeded AjiitaBatru and that he reigned for 25 
years. Thus in view of these considerations, we can draw the 
conclusion that  DraBiika, who did flourish as an emperor of 
Magadhe, immediately succeeded AjBtaBatru. 

The shove considerations would exclude an hypothetical 
insertion, between Ajiitasatru and DarSaka, of Udkyin who ia 
- -- - -- - - - - 

1 Mahiiriija-Dardakaei~a bhogini PadmZivatz. S. VEsava,, p. 4, eshB 
EB Magadha ~a ja .put r i  Padmiivati. S VBs~va  , p. 6. 

9 This is again important, for this shows that  the tradition was 
still green AS to the former cnpital HBjagriihn when Rhe'sa wrote. RBja- 
griiha was, a gonoration or two later. abandoned by the successors of 
DnrAalra in favour of Ptitalip~itra. The latter capital is never mentioned 
by RhBsa. 

His rererences to the house of IiB4i (Prati. Yaug., p. 20) which had 
disappeared n generation even before AjBtRBatrr~ is another reminiscence 
of ~nc ion t  history. 

3 S. VEsava., pp. 11, 60. 
S. VBsavn.. p. 60. Cf. also the patriotic reply of YeugandhariiyZTna 

" For I had to serve the whole of I<au4timbi ", as against the Vatsos. 
6 Rhys Davitls, pp. H, 13. 
6 Taking him to be 30 a t  the death of the Buddha, i f  AjStasEtru 

ruled for 26 years. 
7 In  view of the ~econd ma.riage (in the reign of DarBaka, i.e. 

after the death of tho Buddha), we would be sceptic about the statement 
in the Lalita-Vistar~ thnt Udayana was  born or1 the same day nu t h e  
Buddhn 
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placed inlmediately after  A jata4atru in the PAli chronicles. If 
we accept even the Mahbva?l;a period of 16 years for the reign 
of Udiiyin (against 33 years of the Vayu), and take Udnyana t o  
be only about 20 year3 old a t  the death of the  Buddha, his Ma- 
a d h a n  marriage (which I take to  be an  historical fact) would 
fall some time about his sixty-third year (20 + 29 + 16 = 63), 
which would hardly be probable in face of the traditions in  
Bhiisa, the Ratniicali and tlle KnthG-surit-.sGgara, all of which 
depict Udayana young a t  hi+ subsequent marriage or marriages. 
The latter two, indeed, paint him as  n regular youthful Don 
J u a n ,  exaggerating no doubt the fact of his second marriage. 

Then, there is another ground for rejecting a propo3al to  
place TJdiiyin between Ajiitasatru and DarBaka. Udayin, ac- 
cording to the Vdyu, in his fourth year, made Kusumpura 
(Piitaliput ra) , on the  sout\lern bank of the Gsnges, his capital, 
while. according to Bhgsa, in the days of the DarAaka, the 
capital was still a t  RBjagriilia. 

The reagon oE the Magadl~an marriage of Udnyana becomes 
intelligible and also some light is thrown on the above question 
of chronology, if we take into account the political rela- 
tions between the different states of the time. The state 
which in the days of the Buddhs and AjBtla4atru claimed t o  
dominate over others was neither Magadha nor KoSala, i t  was 
Avanti. The King of Avanti is  called the  MehZsana, " He of 
the large army " , in Bh%sa, and Charhcla, " tho Terrible " , 
in Buddhist works.' In  the  latter again we are told tha t  
AjiitaBatru stood on the defensive apainst him, fortifying Iris 
capital in expectation of an  invas~on from Ujjayini.' Be- 
fore reaching Rdjagriiha Pradgota would have had to  pass 
through the territory of KauBamhi, along the ancient highway. 
Before launching upon this intended expedition, Prad yota 
must secure the good-will or subjugation of the sovereign of 
the Vatsa3 territorv. To gain this object Ilo seems to have 
- ---- - -- --- 

I Rhys Davids, p. 28. 2 Ibid., p. 13. 
In  respect of this theory of the dominating position of Ayanti, 

I may refer to the ordor in which the Prndyotas have been placed In the 
VByu and the eubsequent P u r i n n ~ .  These Pradyotas are not Magadhan 
sovereigns as supposed by some writers. They are Vibahotraq ( Val&ho- 
treshu vartiahu, Viiyu, 37. 303). Prndyota and his son PBlaka of the 
PilrBnaa are (Pradyotn) iC1ahEeena ~ n d  his son Palaka of Ujjavini of the 
Kathi-saritieR'gara. The Pradyotas are placed above the iiihun~gas, 
because after the extinction of the Bri ihdrathas of Magadha the Pradyo- 
~ R B  held the premier place amongst the Hindu states of the time. The 
J ~ i n o  tradition nlso reckons its chronology from PBlaka hefore the Nand- 
(amongst whom they obviou~ly include some of the fii6un8gae). In 
the etruggle against ; \ I~gadha  the tJradyotae seem to have surcrlmbed 
three generntions later. 

3 The revolt of the V a t ~ a e  under Aruni related by Bhiiea might 
have been connected with thew politicel marriages. I t  is almost con- 
temporaneoue with the Magadha alliance. Probably it waa foetered by  
the ' terrih'c ' P r n d v o t ~  or, more likely, by his suoceasor. 
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schemed, and, in a way, forced the marriage of his daughter 
upon Udayana. The effect of this political marriage is evidently 
sought to be neutralized by another political marriage, that  of 
the Princess Padmiivati with the Icing of Vatsa,' who would 
naturally have been a lukewarm ally of Pradyota. Being a 
buffer between Magadha and Avanti he would have welcomed 
the new alliance which Yaugandhargyana describes as brought 
about " for the welfare of the whole of Kau6ambi." The 
second marriage followed the first. I t  however took place when 
Ajgtasatru had passed away, and Dadaka was on the throne a t  
Riljagriiha. 

In the light of our data from Bh8sa the record in the 
I3vipa-Vain6a and the Mahb-Va~lAa in respect of the succession 
of Udgyi or Udayibhadda must be, I think, admitted as in- 
accurate. I propose here an explanation of the error in the PBli 
documents. The name next to Udayibhadda has beer1 trans- 
posed, and hence all the confusion. I read Niigadiaaka which 
is placed after Udayibhadda, as NEga DarOaka and identify 
the latter with DarSaka ; and the NZga I take to be a member 
of the epithet the S'aiSu-9zZga.l The reign-period of Darhaka 
(25) is the same as that of Nsga Dgsaka (24), the difference of 
a year being accountable on the basis of t'he well-known differ- 
ence of one year which often arises owing to the two different 
reckonings of Hindu chronologists. 

To sum up,  there cannot now remain any reasonable doubt 
as to the historical existence of DartSaka, nor about the spelling 
of his name. Nor could i t  be said now of him that; nothing 
is known of him.% Also the fact  is clear that we cannot accept 
the P61i authority on the point. 
- --- - - - - - --- -- - - --- -- -- - 

The view advanced here on the political significanoe of these mar- 
riages is supportod by the emphatic and dear opinion of the IZathE- 
sarit-sagera as to the political importance of the Magadha marriage 
(Tawney, pp. 112-113). 

1 $ i B u n ~ ~ ~  thus must be one of the predecessors of Dadaka before 
AjEtaeatru and HimbisBra. 

2 V. B~nith, Early History of Indin, 1908, p. 44. I '  DarBaka or Har- 
Baka, nothing known." 



35. Laksmanasena. 

By R. D. BANERJI, M.A., Indian Jfuseum, Catcuttn. 

The present discussion is based on four stone inscriptions 
discovered in the Gayii District :- 

1. An inscription, which is a t  present stuck in the walls 
of a small shrine of SGrya near the VisnupBda at Gay5 dated 
the year 1813 of the Nirvgna era.-According t o  this inecrip- 
tion a king of the Kamji (Kumaon) country, named Purusot- 
tamasimha, seeing that  the religion of Buddha was in a 
declining state, sought the help of two neighbouring kings, 
King Agokacalla of the Sapiidalakea (Savalakh) mountains 
and the king of the Chindas, and restored the religion t o  its 
pure state. The main object of the inscription was t o  record 
the erection of a temple (Gam?haku,@) for the spiritual benefit 
of Mjinikyaeimha, the son of Ratnaqri, the daughter of Pur- 
ru?otl amasimha. The construction of the building was carried 
on under the supervision O F  the monk Dharn~maraksita, the 
spiritual adviser of Purusottamasiri~l~a. 

11. The Bodh-Gays inscription of the year 51 of the 
Laksmanasena era recoiding the erection of an image of Bud- 
dha 'and certain other donations by AAokaca1l~deva.-It waa 
discovered by Mr. J. D. Beglar a t  Bodh-Gay5 and indifferent 
photographs were published in Cunningham's Mahabodhi. 
Subsequently all traces of i t  were lost I n  1907, Mr. A. H. 
Longhurst of the Archaeological Survey purchesed it, along 
with some other sculptures and inscriptions which are now in 
the Indian Museu~n .~  The last two lines of this inscription 
run aa follows :- 

(12) Rrimnl= Lnkh,z!anasenmy a = iillta-riijya-saris 51. 
(13) hhadradine 29. 
111. The Bodh-Gayii inscription of the year 74 of the 

Lakema~~asena era recording an unspecified donation by one 
Sabanapkla, the treasurer of the prince Dasaratha who was the 
younger brother of king AAokacalla-deva of the Khasa coun- 
try in the SapBdal~k?a mountains.-The inscription was dis- 
covered by Mr. V. Hathorne a t  Bodh-Gay&. Prinsep published 
his version of t he  toxt with an  eye-copy in an early volume 

--  - - -  - 

1 A.S.H.,Vol.III,p. 120,pl. XXXV. Tnd.Ant.,VolX,p.341. 
9 J. J<.B.H.A.S., Vol. S V I ,  p, 359 ; Cunningham's Rlahabodhi, p. 78, 

pl. XXVII A. 
8 Or Laksv~na 
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of the Journal of the Asiatic Society of Bengal.' RZijendra 
LBla M i t r a h n d  Bhagwan Lal Indraji3 could not  trace it. a t  
Bodh-Gayii. I saw thc inscription on the walls of a modern 
building to  the north of the sculpture shed at Rodh-Gay5. I t s  
present position was alreatly known to the late 1)r. Th. Bloch 
of the Arch-eological Survey. Recentlv Dr. Fleet has stated 
that  either Agokacalla or DaSaratha of this inscription was 
.Tailla, because Bhagwan La1 read the word Jinendra in the 
first line But this reading is not correct. Besides, the word 
.linendm is rt, well-known epit l~et  of Buddha. The first line 
reads as  follows :- 

Jarno BuddhZya Deyadharmmoyavh pravara-mahEyZnayE- 
y inah paramo pasa kas ya Heva jra-car an = iiravinda-malcarandc1- 
mndhukara-phulnkEraa nr pati ve- 

The word Hevajra is distinct even in Mr. Hathorne's eye- 
copy. I t  is also a well-known epithet of the B o d h i ~ a t t v a . ~  
T l ~ e  last two lines run as  follows :- 

S%rnaI = Laksrnanasena-deva-pEdEnC-im = atita 
ni jya-sah 72 VaiSEkhn vadi 1 2 Uurau . 
IV.  Bodh-Gay% pavement slab inscription of the time 

of ABokacalla-deva.-This record, unfortunately, is not dated. 
Cunningham published a bad photograph of it. The complete 
text has not been published as yet. It opens with an invoca- 
tion to Bucldha and seems to record certain donations. The 
regular terms of announcement, as found in copper-plate 
grants, occur in 11. 4 5 ,  and A6okacallrtdeva is mentioned in 
1. 8, and Dharmaraksita, the spiritual adviser of the king of 
the Ka~ni i  country, who is already known to  11s from inscrip- 
tion no. 1, in  11. 9-10. 

The elders of the Ceylon Congregation (Si~iaghala-sthati- 
rnniilia) are mentioned in 11. 15-16, and two officers, the SEdha- 
nika BrahmncE@ and the MEndalika SahajapZla. These two 
officers are mentioned in inscription no. 111. C ~ t a b r a l ~ m a  is 
the father of SahsjapEla who afterwards hecame the trensurer 
of prince Dabaratha. The name of SahanapBla in inscription 
no. I I J  i u  most probably a mistake for Sahajapgla. In  in- 
sc~iption no. I11 the name of Sahajapiila's fathcr is written EM 

Cstabrah~na,  but instance3 of such transformation are not 
wanting. 

In a recent number of the Journal of the Royal Asiatic 
Society Dr. Fleet has expressed a doubt about the identity of 
the Xiokaral l~s mentioned in the four inscriptione q ~ ~ o t e d  

I . I . A  8.B.. Vol V ,  p. 658,  pl. XSS. 
9 Buddha-Gage, p. 199. 
8 Ind. Ant , Vol. X, p 346. 
4 J.R.A.S. 1909, p. 348 
6 Bendall's SubhSSsila Ramuccaya. Cnmhridge, 1891, p. 5. 
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above. Their identity, however, may be established in the 
following way : 

AGokacalla is associated with the bhilisu Dhnrn~marak- 
sitn in illscriptions nos. I and IV. 1 1 1  both inscriptions Dharm- 
nna~ aksita is styled KamZ-rEja-guru and consequently i t  must 
be admitted that  the A4okacallas ment,ioned in  these two ill-  

scriptions are one and the same personage. Again, tlle officers 
of the king mentioned in inscription no. 111 are also men- 
tioned in inscription no. I V ;  consequently i t  nlust be ndmit- 
ted that  tlle ASokacallas mentioned in  inscriptions no. I, 111 
and I V  are one and the same person. Inscription no. I1  
does not give any detail about the Icing, but he is inost pro- 
bably the same 8s the one mentioned in the remaining inscrip- 
tions. The correct reading of the name of the king seems to 
be ABokacalla as first read by Bhagwan Lal.' Cunningham's 
emendation does not appear to be c o r r e ~ t . ~  The name is spelt 
Adokacalla in inscriptions nos. I and 111 and A$okavalla in 
nos. I1 and IV. The former have been neatly and carefullg 
incised, but the latter have been very carelessly done and are 
full of spelling mistakes. Co~~sequently the spelling in the 
neater inscriptions should be followed. There is practically 
very lit,tle differenoe between va and cn in inscriptions nos. 11 
and IV. 

The most important point in these inscriptions are the 
dates in no. I 1  and 111. The use of the word atita in express- 
ing the date is peculiar, and various scholars have translated 
it,' i n  various ways. Soune twcnty years ago Dr. I<ielhorn 
called attention to this point in his ~ r t i c l e  on the era of 
Laksmanasenn . V e  proved beyond doubt tha t  the i 9itial 
year of the Laksmanasena era w a s  equivalent to  S'aka 1041 
arid not S'aka 1028. The modern almanacs of Tirhut,  on 
which the former theories were based, are not reliable and the 
grant of S'ivasitilha which has been published by Dr. Grierson 
is, undoubtedly, a forgcry. * The uso of artital gala or similar 
words are rare in connection with regnal years. There is only 
a single instance of the use of similar2words in Dr. Kiell~orn's 
list of Northern Indian inscriptions6 which I believe is to be 
interpreted differently. Dr. Kielhorn's opinion on this l>oint 
is worth quoting :- 

" During the reign of Lak?maljasena the years of his reign 
wolild be described as S k i m / =  Laksmarzasena-devapZdZnZria 
riijye (or pravardhnmZnn-vi jaya- rZjye) saliavat ; after his death 
the phrase would be retained, but cltita prefixed t o  the word 
rsjye, t o  show that ,  although the years were still counted 

I Ind. Ant. ,  Vol. X I  p. 312. 
* M~l-rabodhi, p 78. 8 Ind. Ant., \'ol. X I S ,  p. I. * Proc. A.S R.  1896, p. 141, pi. 111. 

Ep. Ind., Vol. V . ,  App. No. 16G. 
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from the commencen~e~~t of the reign of Laksmanaena, that 
reign itself was a tlling of the past." Dr. Kielhorn's trans- 
lation of the last sentence of inscription No. I11 possesses the 
advantage of being clearer than those of his predecessors in 
the same field. I t  leaves no doubt about the fact that the use 
of the word atTta is a clear indication of the cessation of 
Laksmanasena's reign. Further on he says :- 

" When we are told that, a t  the conquest of Bengal by 
Muhammad Bukbtiyar, which by Mr. Blochmann is placed 
about A.D. 1198-99, the last Hindu King Lakhmaniyii had 
been reigning for 80 years, does not this really mean that the 
conquest took place in the year 80 of Laksmanasena-era,- 
S'rimal-Laksmanasenadevccpiidiiniim = atitargjye sam 80 ? ' ' 

From his synchronistic list for Northern India (A.D. 
700-1400) published subsequently, it appears that Dr. Kielhorn 
had then abandoned his theory. 

I n  1896 Babu Nagendra Niith Vasu in his article 
" Chronology of the Sena Kings of Bengal" 4 quoted some 
verses from Dznuua'gara, a work said to be composed by BallBla- 
sena, according to which BallAlaaena was alive in 1169 A.D. 
Within a very short time Dr. R. G .  Bhandarkar published 
his sixth report on the Search for Sanskrit Manuscripts in 
the Bombay Presidency. I n  his report another work of Ballii- 
lauena, named Adbhuta-siigara, has been noticed a t  length. 
According to the verses the evidence against Dr. Kielhorn's 
t,lleory may by summed up as follows :- 

(1) Two manuscripts of DGnasBgara, by Ralliilasena, King 
of Bengal. contain the following passage :- 

Nilchila-cakra-tilaka-dr imad- BallGlasenena @ rne 
~Vabi-navadaiarnite Bakavar.ge DGnasGgaro racitah. 

One of these MSS. is in the India Office collection6 and in 
this the date is given in numerical figures also The other is 
in the possession of Babu Nagendra N5tha Vasu.' This 
manuscript contains two more verses elucidating the date :--- 

RavibhagntGih inra.ii?!G ye bhiitz dZnasiigarsy = Gsya 
Krama4o' tra sampnrt rfinudGdyii vatsarZ paiica 
Tad-evam eka-naraty-adhika-mr.sa-sahere'nvite CZke 
RainvatsarZh patnnti ~ t ~ v a ~ a d ~ ~ a h h ~ a  c ~ . ~ ,  

(2) A manuscript of Adhh.rclasZgnra. another work by 
- -  -- -- -- - - 

1 Ind. Ant. ,  Vol. XIX, p. 2 ,  note 3. 
9 Zbrd., p. 7 
8 Ind. Ant., vol. VIII. 
4 Proc. and J .  A.S.R . 1896, pt 1 ,  p. 23. 
a Report on the Search for Sansltrit MSS. in the Bombay Presi- 

dency d u r i ~ g  the yeare 1887-88. 1888-89, 1889-90 and 1890-!)1. 
6 Eggeling's India Office Cat., Pt. 111, p. 646. 
1 Q ~ e t r i ' e  Notices of Sanskrit MSS., 2nd aeries, Vol. I .  p. 170. 
3 J..A.S.B. 1896, pt. 1 ,  p.  23 
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Balliilasena, now in tho collection of the Bombay Government, 
contains the following verse :- 

Kha-navn- klb = endv = abde lrebh.e adbhii tastigararia 
Qaudendra KuCjardlZna-stambha-viihur = mnhipate?l.l 

The agreement of the date from two different works 
seems to prove beyond doubt that Bsllilasena was alive in 
s. 1090-91,  i.e. 1168-9 A . U .  C'onsequently i t  had to be admit- 
ted that Lnksmanascna came t o  the t h ~ o n e  after 1169 A.D. 
But Dr. Kielhorn l ~ a d  already proved that  the initial year of 
the era of Laksmarmsena is equivalent to  1119-20 A . D .  I n  
order to reconcile these incongruities Babu Nagendra NGth 
Vasu propounded the following theory :-- 

According to the Laghubhlrala BallBlasena was away 
fighting in hf~thilii when i t  was rumoured that he was dead. 
At that time Laltsn~anasena was born a t  Vikramapura. " This 
news pleased hi111 so much that  in his newly conquered king- 
dom he inaugurated a new era, which lie named the 1,akumana 
era. ' ' 

So far as is known at present, nobody has looked into 
the genuineness of the evidence brought against Dr. Kielhorn's 
theory. The nlanuscript of DEnaslgara in the private oollec- 
tion of Babu Nagendra NRth VRSU is not very old. It is 
written in modern Rellgali characters and Maha~naliopiidhyii~a 
Hara Prasid Ssstri who has exanlined i t  carefully, irlforms mo 
that  its approximate age is about two to three hundred 
years The copy in tlie India Office collectior) is said to  be 
written in modern Bengali handwriting and conseque~ltly it 
cannot be much older than Nagendra Babu's MS. There is a 
copy of the same work in the collection of the Asiatic Society 
of Be~ lga l .~  This is also written in modern Bengeli characters, 
and is very nearly free from mistakes. In t,his copy none of 
the three verses quoted above can be traced, though the verses 
containing the gelleelogy of the Sen a Kings are given. 

These versila are also absent in a copy of the same work 
i n  the library of the Mahar6 jii of PathuriF1gh5tZi.6 This 
inanuscript was copied in S'aka 1728,  i.e., 1806 A.D. Thus we 
have four manuscripts of the same age and of these ono manu- 
script contains three verses of which one only occurs in another 
manuscript while they are absent in the remaining two Taking 
these facts into corlsideratioli i t  seernv quite safe to state that  
these verses are interpolations. The first verse about the date 

1 Report on the Search of Sanskrit MSR. in the Bombay Presi- 
dency, 1887.89, 1888-89, 1889-90 and 1880-91, p Ixxxv. 

9 J.A.S.R. 1896. ~ t .  I. D. 23. 
3 Epgeling'e 1ndi"a 0ffi;e Cat., Pt 111, p. 646. 
4 MS. No. I .  A.. 78. 
b Rajendra ' ~ a i a  Mitra'e Noticee of Sanskrit MSS., let seriee, 

Vol. J ,  p. 161. 
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was added a t  first and we find i t  in two manuscripts. The 
other two verses were added later on and consequently they 
are not to be found in any other copy. 

The vervea quoted by Dr. R. G. Bhipdiirkir are also to be 
found in one manuscript only. There are several other manu- 
scripts of Adbhutasagnra by BallBlasena in various parts of India 
but these verses do not eeem to  occur in any one of them :- 

(1) A manuscript in the RaghunBtha temple at KSshmir. 
(2) A manuscript in the collection of the Asiatic Society 

of Rengnl.' 
(3) An incomplete manuscript in the Bombay Government 

collection ." 
(4) A manuscript in private possession noticed by MahB- 

mahopiidliy8ya Hara Prasid S'5stri.3 
(6)  To these may be added a manuscript in the India 

Office collection.4 
The ms. in the India Office collection certainly does not 

contain tliese verses ; otherwise Dr. Eggeling would have quoted 
them. I have personally exanlined the ms. in the collection of 
tlie Asiatic Society of Rengal The information about the rest 
of the mss. is less reliable, as the Indian catalogues of Sanskrit 
mss. are not very accurately compiled. 

It has already been stated that  the majority of mss. quoted 
above are modern copies, and,  even if we take for granted 
that  the verses in the DiinasZgara and Adbhutastiyara were 
not  interpolated, but formed parts of the original works by 
Balliilasenn, there is a big quevt~ion still to  be decided, viz. 
whether evidence based on-very tnodern copies of mss. can be 
put  forward against the testimony of cantemporary epigraphi- 
cal recorda 1 There is very little doubt about the fact that 
literary evidence, when based on proper authorities, is as rl~uch 
authentic as epigrapllicsl evidence. Nobody has yet expre~sed 
any doubt about the historical value of Ktimaca~ila, the com- 
mentary of whicli is written in Bengali characters of the 
eleventh century A . D . , ~  or the colopllons of the Buddhist 
Sanskrit manuscripts from Nepal written in characters of the 
eleventh atid twelfth centuries A.D."u~ manuscripts copied in 
the eighteenth and nineteenth centuries of the Christian era can 
hardly he regarded as proper bases for evidence t o  be adduced 
against proof based on inscriptions five or six hundred years 

1 Government No. 1 193. 
9 Report on the Search for Sanekrit MSS. in the Bombey Preai- 

dency, 1883 84 
8 Saetri Not~ces of Sanekrit AIHS., Vol. 11. 
4 India Ofice C H ~ .  
b Memoirs A. 8. B . ,  Vol. 11, H.&mecarite of Sandhy&kara Nand1 

by MahBmahopiidhg~ye Hara Prasfida fifiatri. Proc. A.S.B., 1800, 
p. 70. 

6 Proc. A.S.R.,  1899,p.39. 
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earlier in date. These two w ~ r k s ,  Dnnnsigarn a11d Adbltulasci- 
gara , if really composed by Kine Balliilasena of Gaulja, they 
must have been copied innumerable times beforehand. The 
carelessness and ignorance of the scribes are well known Dr. 
Bhandnrkar says, " Some of them (verses) are unintelligible 
owing to the corruption of the text."' 

Another factor that  con tributes to unreliability of moderil 
mss. is interpolation, and very ofte!l it is difficult t o  realize 
which parts of a work are original and whicll interpolated. In-  
scriptions, on the other hand, are contemporary original re- 
cords. Their palaeography proves beyond doubt whether they 
are forgeries or not. Evidence based on such records cannot 
be set aside in favour of evidence culled from modern copies 
of mss. said to  be ancient. I cannot understand what led Dr. 
Gelhorn t o  abandon his former views when lie had such sure 
ground t o  stand upon. 

The extracts quoted above frorn Dr. Kielhorn's article on 
the Laksmanaser~a era clearly indicate that  the author was of 
opinion that  Laksma~~asena had ceased to reign in La- sah  61, 
i.c. 1170-71 A.D.  RiZost probably he liar1 died before this time. 
The theory put forwnrrl by Babu Naqendra N5th Vasu is 
directly opposed to  the epigraphic evidence. Laksma~~asena- 
deva who ceased to  reign before 1170-71 A.D. could not have 
come to  the throne after 1168-69 A.D. as two a t  least of hi3 
copper-plate grants were is-~ued in his third year. The iui tial 
year of tqhe era of L~ksmsnasena was beyond doubt the year of 
his accession. Babu Monmohan Chakravartti has reopened the 
discussio~l r o ~ e n t l y . ~  .He thinks that the era was founded by 
Siimantasena and on the accession of Lak!tnanasena i t  ' '  was 
either fcrnlally adopted or made so widely prevalent that  the 
era camp to be known as Lak!manaseua's." Tlle author 
has cited several dated inscriptions in support of his theory. 
But he has not ccnvidored two very serious objections. 

(1) None of the inscriptions quoted by him contain the 
word a,tita or any of its equivslcnts. 

(2) None of ttlle Indian eras, now known, seem to  have 
been started bv one king and adopted and renamed by any 
one of his 8u:cessors. A t  least there is no direct evidence in 
support of such a view. 

The other tlheory put forward by Babu Nagendra Niitl~ 
Vasu is based on ra rumour (pravzda) .  Moveover, the  establish- 
ment of an era by FL father in the name of his newly-born eon 
is unheard of, and the evidence produced in its support is not 
nt all trustwortl~y. 

Before we proceed to oxamine the statements of the 
- --- 

1 Report on the Search of San~krit MS8. in the Bombay Presidency, 
1881-89, p. lxxxii 

2 Proc. and J.A.S.B., Vol. I ,p.46.  
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Muhammadan historians on this point, we should examine- 
the state of Bengcal and Bihar immediately before the Muham- 
madan conquest. It is quite certain tha t  Govindapiiladeva 
ruled over a portion of Magadha immediately before the 
Mussulman conquest. We know from the Vi snuplda temple 
inscription that  he came to  the throne in or about the year 
1161 A . D . ~  and his fourteenth regnal year was equivalent to 
Vikrama Samvat 1232. This inscription of Govindap%.ladeva 
also contains the word gate. It is evident from the  analogy of 
the inscriptions already quoted that  his reign must have been 
a thing of the past a t  Gay5 in 1175 A. D. Bu t  he  was not 
dead at, tha t  time, because a manuscript written in the 37th. 
verrr of his reign has been discovered by modern scholars. The 
iollo wing references to the reign of GovindapAla have been 
discovered as yet. 

(1) The Vis1jilp5da temple inscription, Vikrama year 1232, 
regnal year 14. 

'. S"rirnnhGcivindapZlade~nii.ria gala-rZjye Calurdada samvat- 
sare . ' ' 

(2) A ~nanuscript of the Asfas5hasri k%-PrajfiBpfiramitj;, at, 
present preserved in the lihrary of the Royal Asiatic Society of 
London, in which the final colophon runs as follows : 

(3)  A manuscript of the well-ltnown lexicon Amarakosa 
preserved in the Library of the Asiatic Society of Bengal, in 
which tlie final colophon runs as follows :- 

PnramnbhaliGrakelyZdi-rZ jZm2i-p.iirvvuvat-Sri-Qoui?~da~liya, 
sahvat 24 ~ a i t r a  sudi 8 Bubhamaslu-sarvz7a-jagalam i t i .  

(4)  'I'he last leaf of n manuscript of A~tZsZhaerikZ PrZ- 
ntipiramilZ preserved a t  the same place, in which the last two 
lines contain the following historical reference :- 

(6) A manuscript of the Guhyiivali-vivrti by ahanadeva 
preserved in the University Library , Cambridge, in which the 
final colophon runs as follows :- 

(6) A manuscript of the PaficiikAra belonging to the. 
aame collection as above possesses this iiriique colophon :- 

6. . . . . . . P a r a m ~ s v a r e l ~ ~ d i - r & j ~ v a l i - ~ ~ r ~ m ~ ~ i m c c d -  
Oouindapa'la-deua'ntim vinaa!a-rZjye A~~atrzhBrrd~arnva~a~e.  

1 A.8.R.. Vol. 111: pl. xxxvii i ,  No. 18. Kielhorn'e NO. 166. 
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(7  ) A manuscript of the AsfasBha!jrikB Prajnii-P4,rrt- 

mitii, mentioned by Mahiimahop&dhy&ya Hara Prasctd 8kstri 
in the Journal of the Asiatic Society of Bengal, 1893, Pt. 1,  
p.  253, which was copied a t  Jayanagara in the Magadha-mavdala 
(modern Jaynagar near Laksmisarai Station, E. I. R., District 
Rlonghyr). " The nlanuscript was copied in the 38th year of 
GovindapBla who was styled GaudGSvara " . . . . . . 

'' Govindapiila lind certairlly lost this kingdom hefore 
tha t  time because his kingdom is not nlentior~ed as a pravar- 
dhamgna-vijaya-riijya, as usual, but as an  atita-rajya, i.e. tha t  
his kingdom was lost and he was living perl~aps as a fugitive." 

(8) A manuscript of the Yogaratnamalii preserved in the 
University Library, Cambridge, in which tlle final colophon 
runs thus :- 

Only one among these records spcalis of King Govinda- 
pala's reign as vijayariijya-samvatsare, " the year in the vic- 
torious reign." Three records state tha t  tlie king had ceased 
to  reign because the word gate in no. 1 ,  atita in no. 4 and no. 7 
and vinasta i l l  no. 6 cannot be interpreted otherwise. In  
three recokds the scribe refuses to  give the titles of the  king 
in full, e.g. no. 3, no. 6 and no. 8, and begins with the 
phrase :- 

Para,nesvarelyiidi or Parurnabha!!GraketyZdi. 

111 one record, only no. 5, the historical reference is given 
without any qualifying adjective. 

It must be admitted on the evidence of no. 2 tha t  the 
King Govindapda was alive and reigning in the 4th year from 
his succession (1105 A D.) and that  Nglanda was included in  
his dominions as shown by the ma~iuscript copied a t  tha t  
place. We have two records of the 14th year of the king, 
one of which comes from Gag&. I n  the case of no. 1 the 
ulention OF tlie word gata indicates tliet the reign of Govinda- 
pRla had ceased in Gaya, and in the case of no. 3 the omis- 
sion of the full Iniperial titles denotes tha t  the place where 
the manuscript was copied had ceased to  be a, part of Govin- 
dapiila's dominions. Of such cases t'wo things may be af- 
firmed :- 

(1)  that  King Uovilldapila had ceased to reign owing 
to death or abdication, or 

(2) that the area of the dominion of that prince was 
gradually becoming circumscribed. 

'rhe latter explanation is to be preferred as one ms. of his 
37th year does not refer to his reign as expired. This is con- 
firnlecl by rt ms. of the 38th pear copied by the same soril~e 
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who mentions the extinction of his kingdom X manuscript 
copied in the 39th year of the king gives abridged titles 
indicating that  the king had finally ceased to  reign. The 
reference in a record to the reign of a king who had ceased to 
reign over those parts is curious. Probably Buddhists did not 
want to refer to  the reign of a king who, though king de facto, 
was not a Buddhist in faith. When the king had finally ckased 
to  reign, and all Indian kingdoms had been indiscriminately 
destroyed in Bihar and Rengal, the scribe had only to indicate 
the date of the dethroned prince with abridged titles and adjec- 
tives denoting that his reign was already a thing of the 
past . 

We know fro111 the Bodh-Gay5 inscription of the 51st 
year of the Laksmanasena era, that  Bodh-Gay5 and its adja- 
cent parts were in the possession of the Sena kings. This 
is indicated by the use of the era of Laksmanasena which 
could not have been used by a king of a distant country like 
AAokacalla of Sapiidalaksz, if Gay5 did not happen to be 
includecl in the territory of the Senas. The Gayii inscription 
of V.S. 1232 on the other hand shows that  once the country 
belonged to Govindapiila, but i t  had ceased t o  do so in the  14th 
year of his reign. So one can immediately infer that  Gay5 
and its adjacent parts were wrested from Govindapiila by 
one of the Sena kings. Ring Govindapiila perhaps managed 
t o  retain his I~old on the hilly tract between the modern dis- 
tricts of Ga45 and Piitnii and was finally dethroned by the 
Muhammadan occupation of Uddandapura (modern town of 
Bihar) in the 38th year of his reign. 

The Roclh-Gay% inscription of La-~ain  74 proves that Gay6 
and the country around it continued in the posse~sion of the 
Sena kings of Rengal. 

Nothing i.2 definitely known about the dissolution of the 
empire of the P5lag. The last king of the PBla dynasty, 
whose name has come down to us, was MadanapBladeva. 
According to t l ~ e  Rn'macarila of SandhyBkara Nandi, this 
BIadnnap5la u 3s a contemporiry of Candra-Deva of Mahdaya 
(Kanauj) '  :- 

8im hi.wtn vikranten-Erjj~cnadhZmnZ bhuvah prda'pena 
Knmaln'vika'da bll esn jnbh,isn j i i  Candre n bandhunopctZm (-lZm) 
Cn vdicrrra n a-sarojrc- prasiida-sampnnnn-~igraha~irikaria. 

Nn khnhr. Madctnnh sZfiget4nm2am-aqiid jnqnd-vijnya-laksmih. 
Consequently, it must bo admitted that Mr. Venis's 

assignment of the date of the I<arna.uli grant of Vaidyadevee 
is.. not correct. The true date m u ~ t  l ie  somewl~ere bet,ween 
1026 A.D. and 1090 A . D .  The first date is that  of the Sirniith 

1 RSimecerita of SendhyBkara Nnndi. Mrmoirs A.S. R . ,  Vol. 11. 
9 Epi. Ind.. Vol. IT, p. 256. 
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inscription of MahipZlat and the second tliat of the Candriivati 
plate of Candra-Dew.2 Nothing is known about tlie Pkla 
kings during the first sixty years of the twelfth century. 
Govindapiiladeva ascended the throne in 1161 A.D. I t  is 
generally supposed tliat lle belonged to the Yala dynasty but 
there is no direct evidence in support of this statement. But 
two things are in favour of the above statements. His name 
ends wit11 the word PZln and lie was a Buddhist. Even after 
his destruction Buddhist scribes have continued to use liis 
name in tlie colopl~ons of mauuscripts for several years.8 The 
extent of his kingdom is uncertain. But as has been already 
observed, he ruled over a portion of nlagadha or South Bihttr 
and was gradually losing ground before the Senas. He had a 
long reign of thirty-seven years. If the TabaqZt i-Xiisiri is to  
be trusted then the modern city of BihRr was his last strong- 
hold.* He was crushed bj7 tlie Mussullnans in the 38th year of 
his reign (1199 A.D.). 

During t,l~e first sixty years of the twelfth century of tlle 
Christian era remnants of tlie PRla empire seem to  liave become 
tlie prey of the neigllbouring kings. Goviildac~ndradeva of 
Kanauj invaded Magadha in 1146 A.D. and advanced as far as 
Mudgagiri or Mungir. According to  one of liis copper-plate 
grants discovered in tlie village of LBr in the Gorakhpur dis- 
trict, Govindacandra, when in residence in Rludgagiri, bestowed 
a certain village in the (:orakllpur district on a Brkhmana, 
alter bathing i n  the Ganges on the occasion of tlie AksayR 
T r t i ~ L . ~  This does not indicate n friendly visit but most 
probablg indicates that  Govindacandra orerrnn Magadha in 
1146 A.D. Twenty-five years afterwards, we find tliat Gag& is 
in the possession of the Senas of Bengal. A continuous s t rug  
gle must have been going on between the PBla kings and tlie 
Seila kings for tlicir povseasions in Magadha, and i t  took 
a final turn by the appearance of Turks .on the scene wlio 
wiped out bot l~  the Icingdom~. The Sena kings of Renga! were 
ortllodox Hindus, wliilc Govindapiila was a Buddhist, a ~ l d  
probably thcy were not on good terms. It is e\rell hint,ed in 
one of the Heligali works on tlie Dharmcc cult discovered by 
MahRrnaliopidhyFiya Hara PrwsGd Skstri thn t tlie 13uddhists 
helped the Muhammadan invaders materially. Dllarm a is 
stated to  have assumed the garb of n Yrrvana ( M ~ ~ h a m m a d a ~ t )  
and dor~ned tlic hlrtclr cap.6 Thus, to sum up,  we find that  

- - -- - 

1 Annual Report of the Archl. Survey. of India. 1903-04, p. 222 
~ 1 .  lxiii, No. 3. 

2 Epi. Ind., Vol. IX.  D. 302. 
8  ende ell'^ Cat. of ~ a G e .  MSS in the Univ. Liby., Cambridge, Bad- 

dhiet Sane. RIBS. 
4 Raverty 'a Translation of the T6baqEt-i-Nbiri, Bib. Ind. 
6 Epi. Tnd., Vol. 111, p. 98. 
6 Meh~,mahopedhyaya Hara PreeLd Sastri'n " Discovery of living 

Buddhism in Rengal," p. 28. 
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B i h ~ r  or Magadha was the prey of the neighbouring monarchs 
immediately before the Muhammadan conquest. Gahadavslas, 
Senas and PBlas were trying one after another to secure it for 
themselves, and consequently , when the kingdom of Kanauj fell, 
neither the Pllas nor the Senas made any effort t o  uphold 
it.  When  muh ham mad-i-Bakh tiyfir began to  lead marauding 
expeditions to Maner and UihGr, the P5la king was too weak 
to defend himself and the Sena king too much occupied with 
internal affairs or family quarrels to properly fortify his 
marches. 

In Hengal proper, we find that two sons of Laksmanasena, 
ViSvarfipasena and KeBavasena, succeedetl him on the throne. 
Both of them are known from copper-plate grants. Ke6ava- 
aena has also been mentioned in the Ain-i-Akbari. In Colonel 
Jarrett 's tra~lslation it is spelt Kesu-sen' which corresponds to 
Sanskrit Keiava-sena. A copper-plate grant of Kebavasena 
was published by Prinsep in 1838.% But his reading of the 
king's name has not generally been accepted. In  1896 Babu 
Nagendra Niith Vasu stated that the king's name should be 
rend as Vi6varfipa3 and his view was adopted by the late 
Dr.. Kielhorn in his list of Northern Indian Inscriptions. 

Babu Nagendra SBth has corrected the reading of the 
lOtb verse in 1.17. His reading of the last words of the verse 
is ~ndoubt~edly correct But he has overlooked the fact 
that the lwt  proper name in the n~etrical portion is that of 
KeBavasena and the same name occupiee the place allotted to 
the donor, c!. 40-43.4 

The proper reading of the plate is :-- 
Sri~nal- La ksma ~nsenadevapddnnudhyclta samasta-su pras4aety- 

upetZSvcrpati-gcl japati-nnrapati-raja trayadhipati Somakula-vikZsa- 
hhiiskara So?navambapradipa-pratipanna Knrna Safyavratcc 
GZnyeya darnn dgata-va jrapaii j a r  mahiirZjZdhirZja ari rija- 
asahya-bnri kcrra G'ande.4vnra AV'7imat- KeBavmenndevapZln-&jay- 
-inah. 

Similarly we have- 
IYrimal- Laksma )! a-sena-clevah kubal i .  

in the Tarpandighi and Anulia grant8 of Laksmanesenadevs and 
~Fri- Viharii paaenadeva- padavi jayinah 

in the Madanapgda grant of ViAvnriipaeena. If the Bekarganj 
grant w w  issued by- ViSvnrGpasenzl, why do we find another 
name in the place generally occupied by the donor's name 1 

Rabu Nagendra NIth Vasu came to a premature conclu- 
sion when he corrected the following versee of the Edilpur 
grant :- 

- 

I .JarrettVm -5in-i Akhari (Bib. Ind.),  Vol. TI, p. 146. 
9 . J . A S R . . V c l .  VLI,pt.I,p.44 
9 I b i d . ,  Vol JASV. pt.  I ,  p. A .  4 Ihir l . .  Val. VII .  pt. 1, pl. IV. 
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L. 17 . . . Elasmat kathamanyatl~ii jipu badhu ca~dihavyn 

vnddhavrato zikhyiita ksitipZla maulir abhnvat Si.i- V i ~ c n v a n d ~ o  
into :- 

Ehsmiit kuthanzanyathci ripubnclhG . . . . . . Sri- ViBvariipo 
nypah . 

On the ground of this correction Babu Nagendra Kiith 
has stated that  the Elilpur grant also was issued by ViSva- 
ripasenadera and not by ICeBavasena. Evidentl!~ 11e has 
taken the tern1 Viivarupo to be a proper name and not an 
adjunct. But if VzBvariipo is taken to be a proper name, we 
shall have to  admit that  the verses following this refer to 
ViAvaripascnu and 11ot to Laksmanasena. Consequently TBcjB- 
devi must be ackno~vlcdged t o  be the queen of Vi4variipasene 
and not Laksmanasena. Finally we shall have to  acknowledge 
that  ViSvarGpasena was the son of king ViSvariipa by the 
queen Tiidii-devi. 

In  reality the Edilpur grant was issued by Ke6avasena, a 
son of Laksmanasena, whose biruda was arirZja-asahyaBnilk~zta- 
GaudeSvara. Thus the ,existence of two sons of Laksmaijasena 
is proved by their inscriptions. It has already been stated 
above that the Edilpur grant of BeAavasena cc~ltains all the 
verses of the Madanapada grant and some more in addition. 
The immediate inference from this is that  Vi4vartipaeena was 
Ke6svasena's predecessor. 

The Edilpur grant twice mentions Ke<avasena, and in 
each case it is quite evident that  some name has been erased 
and Ke8avasena engraved in  it^ place. But the space is quite 
sufficient for the new name. In the illadanapiida grant the 
name Vi8varCpa occurs twice end in each case i t  is evident 
that the engraver was very much in want of space. The effect 
was that  the four letters are snialler than the other lettere in 
the same line. Most probably a name consisting of three syl- 
lables was erased and the name ViBvariipa consisting of four 
syllables engraved in its place. The Ah?&-i-Akbarh mentions a 
king named MiidhG Sen after Lakhan Sen. This name wrongly 
transliterated 18 evidently Miidhava Sena, and, i f  Atkinso11 is 
correct, we possess a record of this king also which however 
lias still to be deciphered. If we assume that ill the Madana- 
pRda grant the name of MRdhava was erased and ViBvartipa 
engraved in its stead, we have the following genealogy of the 
Sena kings of Bengal .-- 

I E. Atltinuon's IZlllnaun, p. 616; see J.A.S.B., 1896, pt. 1, p. 28, 
nclte 1 .  
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I 
Heman tasena 

I 
Vijayasena 

I 
~al l i~l 'asen r3, 

I 
Laksmanasena 

I 
I ! 

Miidhava Sena ( ? )  ViBvariipasena. KeBavasena. 

The genealogical tables of Kuliic%ryas of Benptbl also state 
that  Kesavasena WRR the king who quitted ~ a u d a . '  These 
genealogical works are not generally noted for accuracy, but 
in this case the corroboration a t  least might be of some value. 
Thus in Bengal two or three sons of Lakemanasena actually 
succecclecl him a t  Gauda. The last of them, Kesavauena, was 
driven away by the Muhammadans and took refuge in an 
Eastern Kingdom. The name of the king of this realm is not 
known, but i t  is evident from the verses quoted by Babu 
Nagendra N%th from the KZrikZ of Edu Mi$ra, that  he was 
not a vassal of the Senas of Bengal. 

Summarily, the condition of Bengal and Bihfir, imme- 
diately before the Muhammadan conquest, was very miserable. 
The last Buddhist king oE Magadha ruled over a country a 
few miles only in extent,. The country was ravaged by civil war 
between the Buddhist and t>he Hindu and between the Piilas 
and the Senas, and,  even when the mighty Jayacnndra fell, 
there was no awakening in BihZr and Bengal. Eastern Bengel 
formed a separate kingdom most probably under a successful 
rebel. It is not lrnown whether the 8ena princes were quarrel- 
ling among themsolves or not. But the fact that  some fol- 
lower of Miidhnvasena escaped to Ga~hwiil with a copper plate 
is significant. I t  sllows that  there was tro~ible among Hindus 
too. Otherwise why should the possessor of a Tis'mradn'sann, 
who must be a Briihmana, 2 go and settle with his records in 
GarhwiiJ ? Evidently, there was a civil war among the Setla 
princes and the vanquished prince escaped to the far North. 
It may be that lle had become intimate with Aeokecalladeve 
or Dasaratha, hie brother, when they were a t  Rodh Gay5 on 

I J.A.S.B.. Vol. LXV, 1898, pt. 1, p. 24. 
* The only known exceptions are the grant9 of Jayacandra of Ke- 

nauj to the Knetriya R5jyadharavarman. 
Ind. Ant., Vol. XVITI, pp. 134- 43. 



Vol. IX,  No. 7.1 Ltrks~nrr vasena. 286 
[N.S.] 

pilgrimage. This disturbance must have taken place before 
the fall of Kanauj , as the whole of Northern India was in a 
very disturbed state during the last decade of the twelft'h 
century A.D. on account of depredations of the Turkish ban- 
ditti. Within the short space of thirty years three prillces 
followed each other on the t,hrone of Bengal. Consequently 
when Mul~ammad-i-Bakhtiyar began I~is  raids in BihBr, the 
Bucldhist king was too weak and insipnificqnt to  repel him and 
the Hinclu king too much occupied wit.h his own troubles t o  
attend to the peace of his Western border. His governors 
most probably were not strong enough to check these depreda- 
tions. Emboldened by his success. Mu1)ammad-i-Rakhtiygr 
advanced up to  ManEr, near the junction of the Sone with the 
Ganges. Even the Soile was crossed and in one of his expedi- 
tions he stormed the monastery of Bihgr. I t  was hardly a 
glorious esploit for the invader. What he imagined to be a 
fort was merely a strongly built monastery on a scalable hill- 
top which to a foreigner looked like a fort from a distance. 
The postern was carried by an assault, as t'he garrison must 
have consisted of simple rustics Iiastil,~ patl~ered together to 
defend their gods and priests. The king Iiimself must have 
become old and his garrison under liiln must have been very 
small because the raids of these merciless, uncoutl~ barbarians 
had struck terror into t,he hearts of tlie population. The harm- 
less ignorant peasalltry had not known such terrors since the 
da'ys of the H i i ~ ~ a s ,  the Huns of European history, when wave 
after wave of flat-nosed white Tarbars swept away the ancient' 
Empire of tlie Guptas. Eastern India had been free from 
Noinad marauders for six centuries before the Muhamnladan 
conquest. This immunity from foreign inroads led t o  the final 
conquest of India by the nlusaulmans The invasions of 
Sultiin I\ial!miid of (:)lazni were mere inroads, there being no 
attempt to settle in the country and subjugate i t  thoroughly. 
The monastery of Rihiir was taken in the 38tl1 regnal year of 
Govindapiiladeva, which is equivalent to 1199 A.D. '  Conse- 
quently we must reject the dates proposed by Raverty and 
Rlocllmann2 for the Muhammadan conquest of Bengal. If we 
ere to credit the Tnbnqa'f- i-Niis i~i ,  we must admit that tlie 
Muhammadan ilivasion of ~ e n i a l  t<ook place in 1200 A . n .  The 
Tnbaqnt-i-Nii ,~i~z'  is the onlv reliable source, as the author was 
almost contemporaneous with the events he relates. The 
author visited Rengal forty-two years after the conquest ,g ~ n d  
his account of the invasion of Bengal seems to be based on the 
narratives of old so1diers.J Later Muhammadan hist,orians 

. . - . - - - - - - . -- 
I J.A.S.R.,  1876, pt. I ,  pp. 331-32. 
9 Ibid.  1876, pt I ,  p. 276. On t , h i ~  point compare 13ab11 Monmohon 

Ch~~ckerbutty, J. &. P. A.S.B., Vol. V .  p. 61. 
3 ltsvortg's Tranelation of the T a b a q a t - i - N a ~ i r i ,  p. 663. * Ib id . ,  p. 652. 
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have copied the account of the invasion of Bengal from 
Minl>&j's book and consequently are not worth much more. 
They gloat over the invasion and treat it as a mighty perform.- 
ance and exaggerate the importance of the corlquelor beyond 
all measure. l-laverty has  done full just.ice t o  then1 in his 
translation.' 

According to  the Tabnqiit-i-Niisiri, Miil,~ammad-i-BakhtiyIr 
Uli l j i ,  the conqueror of Magadha and Gauda, was a native of 
G l ~ ~ i r  He  left his country in search of employment and after 
various adventures found a pernlanent footing under Malik 
Husimuddin A&ull~ak of Oudh. Prom his possessions in 
Oudh he began to lead plundering expeditions int.0 South 
Rihar (Magadha). Emboldened by success, he gradually 
widened the field ot his operations and finally tool< possession 
of the monastery of BihB.r, the last stronghold of Buddhism 
in North-Eastern India. The fame of his wealth and exploits 
drew large numbers of his countrymen to  his service and with 
their help he invaded Eastern Bengal a, year after the reduc- 
tion of BillCir-(1200 A . D . ) .  

From this point the Tabayat-i-Niisirz', instead of helping 
us, leads only to confusion. The first important blunder is 
the mention of Laksmanasena as the then king of Bengal 
and the description of his flight. I have already proved that  
at that  time Kesiivnsena was  on the throne ot' Bengal and 
Laltsnlanasena had c e a ~ e d  to  reign even before 1170 A.D. The 
next blunder is the raid on Nadish. The account of this 
expedition is very meagre and has the appearance of being 
hastily made up. Either the narrator failed to make himelf  
clea-rly understood or MinbRj was not paying sufficient atten- 
tion t,o the narrative. Minhaj's account of the conquest of 
Rengal  consist^ of the following words :- 

" The following year after tha.t, Muhammad-i-Buk_hty5r 
caused a force to be prepared, pressed on from Bihar, and 
suddenly appeared before the city of Nudiah, in such wise 
that  no more than eighteen horsen~en could keep up with 
him. " 

The statetnent in itself looks very simple and llob0d.y 
seems t o  have examined it carefully. Three different roads 
may be followed to  reacll Nudinh from Bihar :- 

(1) From BillRr to Rhagalpur or RlungIr, then across the 
Ganges to Gau? and finally to Nudiah, ~ f t e r  crossing the Gan. 
ges again a l o n ~  the eastern ba,nk of the BhBgirathi. 

(2) Fronl BihRr to Nudinh through the hilly districts of 
Cbot~-NBgpur and Birbhum aln~ost  parallel to the modern 
railway lines. 

(3) Through the pess a t  $Ll)ibgonj along the nouthern 

1 Zbid., p. 668. 
2 Teher1at.i-Naeiri (Raverty ' 8  Trar~elation), p. 667. 
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bank of the Ganges and the w e s t ~ r n  bank of the Bh~qira t l l i ,  
the Bhggirathi a t  Nudiah. 

MinhBj has given no  description of tlie route followed by 
tile invaders, and i t  is evident tha t  his store of information 
was very scanty. Out of the three routes mentioned above 
the third and the last one is the most practicable one, and i t  is 
sllited for cavalry manoeuvres. The first one illvolves the  
crosslng of the Ganges twice, which seven hundred years avo 9 
was no light matter. The second route is very difficult, as  ~t 
lay through a mountainous country and independent aborigi- 
nal tribes. The Santhals of tha t  period were not so docile, 
and the chieftains of Mallabhlimi were strong enough to repel 
a body of invaders like tha t  which a man of Muhammsd-i- 
BabtiyBr's status could mustel*. The third route llas been 
generallv followed by the invaders of Rengal and most probab- 
Ig the first Muhammadan invader of Bengal also followed it .  
The story of the great haste of tlie leader and 1li.s conquest of 
Nudiah with the aid of seventeen horsemen needs nci explana- 
tion. The whole narrative is the result of hasty arrangement 
of ill-digested materials First of all we have no authority to  
state tllnt Nudiali or Navadvipe was the capital of the Sena 
kings. According to the Pavanadfitaria of Dl~oyi ,  the capital 
of the Sena Kingcl om in Laksmanasena's time was Vijaynpurcr 
in the Suhma country.' Babu Monlnohan Cliakravartti has 
identified Vijayapura with Navadvipa but I think hardly any- 
thing can be cited in support of this identification. hlost 
probably this vaunted invasion of Bellgal was one of the raids 
of Muljarnmad-i-Balrhtiysr, in which he terrified n small unirn- 
port an t  holy place (tirtha) into submission. The account of 
the flight of Lakfimanasena is one of the grossest tnisrepresen- 
tations ever found in modern historiograplly The reigning 
king KeBavasena was most probably put to fligl~t. Bengal was 
a t  tha t  time torn by internal dissensions and no at tempt worth 
mentioning seelus to have been made either by the Sena kings 
or their feudatories to put  a stop to these depredations. 
Muhammad-i.Eslrhtiy%r seems to have wrested from them tlie 
tract between BihBr and G a u ~  (Gauda or Lakhnauti) in his life- 
time. The ~outhernmost  limit was Lakhanor or Lakhnor, 
which most probably was situated in the modern district of 
Birbhum or Bankura. The reid on Nudiah did not lead 
to the conquest of Bengal from BihBr to  Nudiah. The evi- 
dence against such a conclusion is very clear. In fact Nudiall 
was not conquered till the time of Mubiauddin Yuzbak. 
Minl>Bj states, " After Muhammad-i Rakhtiyar possessed himself 
of that  territory (Rae Lakhmaniah's), he left the city of 
Nudiah i n  desolation, and tlie place which is (now) Lakha- 
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nawati he ~nacle the seat of Government. " Muhanlmad i - B a b -  
tiy5r must have turned back from Nudiall and then occupied 
L5l;hnauti or Gaur. The King of Jiijnagar (Orissa) inva- 
ded Bengal in 1243-44 A . D . ,  and a t  that  time Lakhnor was 
the soiltllernnlost stronghold of Muhammadans. Finally we 
have a silver coin of Mu&isudbin Yuzbak struck to com- 
memorate the final conquest of Nudiah in 653 A.H = 1255 A . D . ~  
There is hardly any other way of explaining the legend on this 
coin, the proper reading of the margin of which seems to be:- 

It seems that  Varddhana Kuti is mentioned as Gar Bardan. 
The coin is unique a t  present. It was described by Dr. A. F. R. 
H ~ e r n l e , ~  who mentions s duplicate. The legend is identical 
wit11 that on a silver coin of Altamsh, which rnust have been 
struck to colnmemorate the conquest of Qanauj.6 Similarly, 
we have the Kamrup coin of Sikandar bin Iliyfts S_hhBh of 
Bengal commenlorating the invasion of Assam.4 Tlle Qauauj 
coin of Altamsh is a more perfect parallel, as the wording 
is identical. Fresh discoveries have proved beyond doubt that ,  
after the death of Jayacandra in the battle fought with 
Muhamxnadans near Etawah, the Gahadaviila Kingclonl was 
not wiped out. It seems that, the Muhammadans succeeded in 
overrunning the country along the  soutllern bank of the Gan- 
ges only. Tlle Ganges- Juulna Doab and Oudh was in the pos- 
eession of the son of Jayacanclra. Though we find mentions of 
Oudh in Minhgj's book, i t  is now quite sure that  they 
held portions of i t  only. Tlle Machlishahar grant of Haribcan- 
dra " issued in v.  s. 1257 = 1200 A . D .  shows that the son of Jaya- 
canclra was still a reigning monarch. This discovery lends an 
additional support to  the theory that  the final conquest of 
Qannuj took place a t  least ten yearr after the death of Jaya- 
candra. Consequently i t  has to be admitted that  the final 
conquest of Nudiah took place in 1253 A.D. The next step was 
taken 43 years later when the deacendant,~ of Balban were 
reigning independently in Bengal. Saptagriima, the part of 
Southern Rengal, was reduced in 1298 A.D. by Muhammad 
Zafar U L n ,  who became its first Governor." 

'rho actual territory conquered by ~uhanlmad-i-Bnkl_ltiyLr 
was very small in area, extendinq only to Dev&Kota or Dee- 

-- 
1 Cat. of Coins in the Indlan JIuaeurn, Vol. 11, pt. 11, p. 140, NO. 6. 
2 J.A.B.B. 1881, pt. I ,  p. f i l .  
8 C'at.. of Cluina in the Indian >ruseurn, Val. 11, pt,. I ,  p. 21. The 

*! . correct reading is c,~; and not c,AY 

4 I b i d .  Vol. 11, pt. 11, p. 1152, Xo.  38. 
6 Annual Report of the Archl. Surv. ,  N. Circle, for 1908, pp. 20-21. 
6 P. & J.A.8 R , Vol. V. 
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Kot  in the North and Lskhnor in the South. The eastern 
bountlary was indefinite. The most important point in the 
account of the Muhamu~adan coliquest of Bengal would haye 
been the siege and reduction of Gauda or G a u ~ ,  but this point 
was passed over in silence. The conqueror Muhammad-i-Bakb- 
tiyiir Uilji is g,enerally taken by the later Muhammadan 
historians to be the General of Qutbuddin Aibak. Thus we 
have :- 

I. " The Sultan was overwl~elmed with ast80nishment 
to  see this and llo~lliilated and appointed him ruler of the 
whole country of Lakhnauti in Hengala and sent +in1 away." ' 

11. "And the Kingdom of Bengal as an adjunct of the 
Empire of Delhi was left in the hands of Qutbuddin. Sultan 
Qutbuddin entrusted to  Malils Ib t iya rudd in  Mu1jammad.i- 
B a u ~ t i y a r  JQiliji the Viceroyalty of the Provinces of Bihar 
and Lakhnauti. " 

The Tabaqat-i-Nasiri, which is the sole authority of all 
Muhamnladan historians for this period, says nothing of the 
kind. Muhammad-i-Balihtiyar was a free lance, who by dint of 
perseverance and indomitable courage and the distracted state 
of the country carved. out a kirlgdonl for himself. The only 
regular invasion he had attempted ended in failure, viz. his 
i~vas ion  of Northern Bengnl and the submontane tracts of 
Assam. The rest of his invasions were the raids of a free- 
booter. He had no connection either with the kings of Ghur 
or his Viceroy in India. 

In April 191 1 an inscription of the time of Laksinanaseaa- 
deva was discovered on the base of an image of the goddess 
Candi at Diilbazar in the town of DkccB. There is an old ghat 
on tha banks of the river Buri, which is built entirely of 
blocks of stone, b0t.h carved and plain, brought from the 
ruins of Gaur. The entrance of this yhit is built of fragments 
of carved mihr-abs of masjids. To tohe left of this entrance is 
a small modern brickbuilt shrine coilt,aining a linga and two 
images of stone, one of Cat$ and the other of Visnu. It 
was ascertained from the present owners of the ghAt and the 
temple that  the images were brought froni the ruins of RBma- 
p5la in the Diicctit District by a certain B:cbu Baikuijtha NBtha, 
Sen, Deputy Inspector of Scllools (now deceased) about thirty- 
five or forty years ago. '.Che image represents a goddess with 
four hands standing on a fully-expanded lotus. She holds a 
lotus and a water-pot in her right hands, a battle-axe in her 
upper left and her lower left hand is in the posture of blessing. 
A female attendant stands on each side of her holding a fly- 

- .. - - 

J Tsbaqat I-Nasiri ( R ~ v o r t y  ' s  Tranu ), pp. 672-73. 
'1 hlr~ntakhal~u-t- ' l 'nw~~rikh (Trans. by Itanlring in the Bib. Ind.),  

Vol. I, pp. 82-83. 
9 Higazu s -S~ la t in  (Trans. b y  Afaulavi Abdus Balam in the Bib. 

Ind.) ,  p 69. 
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whiek. The main figure stands under a sort of porch or niche 
probably intended to represent a temple. On the pedestal is 
the inscription in two lines on a plain band in front and 
n recessed corner on each side. Below this is a lion couchant 
in front wit11 three devotees kneeling on three recessed corners 
on each side. On the top of the niche or shrine are two 
elephanbs, one on each side with vases in their upraised trunks 
as if they are pouring water over the head of the goddess. 

The inscription - runs as follows : - 
(1) Sri-ma1 = Laksmana- 

A ( (2)  sena-devasya sari) 3 
B (1) Maladei suta adhik~ta  Damodre 

( (2) -na Sri-Candidevi samiiravdhc, tabhridakana 
(1) ~ r i - ~ i i r i i ~ a n e n a  
(2) PI-atisthit = etih. 

" [In] the year 3 of [the reign of] the illustrious Laksmana- 
senadeva [this image of] t,he goddess Candi was begun by 
the Jodge Damodra (Damodara) . . . . . . . . . . . . . . . . . . . . . 
. . . . [rrnd] was dedicat,ed by the illustrious Niiriiyana." 

Tlie importance of t,llis in cription is three-fold :-- 
(1) I t  is the onlystone inscription of the time of Laksmana- 

sena, which has been discovered up to date. The wording of 
the inscription, or more definitely the absence of such phrases 

(lala or atita, proves definitely that the image was dedicated 
durinc the reign of Laksmanasena. The absence of further 
qualifying phrases, sucl~ as pravarddhamiina-vijaycbriijye or 
Kal;llina- Vijaya-rzjye, does not really matter, since such phrases 
are from time to time found wanting in votive inscriptions. 
This is a well-known fact and example.3 arl: hardly necessary. 
Tl)is inscription when conlpared with t,liosc of A6okacalla and 
DaAaratha, of t.be 51st and 74th years of Lakemanamma res- 
pectively, found a t  Rodh-Chyii, lead us to the conclusion 
that the form of wording the dates found in the latter inscrip- 
tion came into vogue after the decease or dethronement of 
Lakemanaaena. The wording of the former inscription is 
indeed what one rnay expect in the wording of a votive 
inscription and is really t11c form used in them during the 
reign of Laksmanasenadeva. This inscription  upp plies the 
missing link in the chain of evidences which I have tried to 
set forth above and which tend to prove that Laksmanasenlt 
of Gauds was dead a t  the time of the Muhammadan conquest 
of Bengal. 

(2) I t  is the oldest atone inscription in Eastern Bengctl 
according to state of our knowledge a t  present. 

(3) I t  proves that though Khmap8la was not the R6mavatI 
of Rlmeplladeva, i t  was a place of very great importance. 
But of .this we shall have to say something more in another 
paper. 
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36. On Two-Shouldered Stone Implements f rom Assam. 

I n  the collection of prehistoric antiquities of the Indian 
Museum, there are two stone implenlents which attracted my 
notice on account of their peculiar shape. It is proposed t o  
describe them in this short note. 

Both these implenlents were obtained in Assam. One of 
them (No. 6103) is of considerable interest as it is included in  
tlle collection presented to  the Indian Museum by Lord Curzon 
during his viceroyalty in India. These implements were p r e  
sented to Lord Curzon by Mr. Penny, a tea-planter of Bishnatl~, 
and were all obtained in course of digging a ditch on his estate 
a t  Bishnath (Tezpur). The second specimen (No. 6114) was 
obtained from Konarpara in Cacllar. 

Both the adzes, as the accolnpanying plate shows, are of 
the shouldered type and of sinall size. The chisel-end of one 
(6114) is very marked and though one of the shoulders is prac- 
tically gone, the other is fairly preserved and gives an idea of 
the peculiarity of the type. An examination of the specimen 
also shows that  only one surface has been ground down to  
produce the cutting edge. The other (6103) also appears t o  
be crudely fashioned like a chisel and the shoulder is not so 
prominent as in the previous one. Both the specimens are 
much weathered. The specin~en No. 61 14 has been fashioned 
out of arenaceous clay while slate was utilized t o  produce 
implement No. 6103. The specimen No. 6103 is a libtle larger 
than the specimen No. 611 4. The shapes of these two imple- 
ments at once recall those of the peculiar Burmese type so fully 
described by tlie late Mr. Theobald,' and a co~nparison with 
his specimens and figures leaves no doubt as to tlie marked 
eimilarity between those obtained from Burrna and the two 
specimens obtained from Assanl. 

After the publication of Theobald's paper the late Mr. Ball 
described two adzes of the Burmese type, found in Dllalbhum 
(Singbhum),-the eirnilarity of which was very striking. Ball 
was uncertain of tlle origin of the implements, i.e., whether 
they were indigenous or imported, -though there was nothing 
in the petrology of the rocks used in their manufacture to 
dissuade one from believing in their being of local make. 

I n  an intereutinp communication t o  the Asiatic Society of 

1 Mem. Qeol. Surv. I n d . ,  Vol. S, pt. 2, pp. 187-17 1. 
9 Proc .  A.9. Soc. Uengal,  1375, pp. 118-122. 
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Ben& dealing with the history of Pegu,l Major-Qeneml 8ir 
A F f b  Phayre pointed out that there w w  a remarkable dmi- 
f d t y  between the Imgucmge 'of tbaS Mun (otherwise known ss 
Man or %laisg) of Pegu md that of the Munds of Chutia Ny- 
pur? and dnaosb immediately after t h ~  publioatim of Mr. BI,U B 

per Sir Arthur Phayre pointed out that his (Mr. Ball'e) 
E d  only corrobbrsted the argument derived from lingubtio 
oonsiderations.8 

AB r e d e d  before, 8he speoimen (No. 6114) is of $mince- 
OSotl. aky r u e  the apeohm NQ. 8103 i8 uf sbts.  imp^^^ 
l o .  6114 wae fonnd in Cschar. A very &or$ a u m t  of *he 
Qmbg of the North Cwhar h i h  has besn pnblirhed by 
frT0~0hs.4 aad oonsideing that Eomrpaira, the Bndhspot of 
.peaimen No. 8114, is dtueted at the foot of the Terbiary hilb, 

1 30% A. &w. BettgaC, Vol. XLS, pt. 1, pg. 23-67 and pp. 1% 
t6@. * 0% O&.,p. 86, 

8 Prim. As. ffocr. Bm#al, 1876, p. 3. There 6 earn fia be e libfl* Om- 
~ ~ O X I  in 8ir b.(hm P h a p ' ~  rue of the mrcl&. He - &he *rm 
E+hnde end Ka1 rrs sgaongmotu, h; $he ward Ealim u O B ~  &J inuladlt f h ~  
Mt~nda, Ho end &rean Bffbee, nml bbough the i%unde end %he ffo are 
~NS?I  akh to each the 0-e are quite dirtbob f r m  both of 
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we can reasonably suppose that the implement was of local 
manufacture. 

Specimen No. 6103 has been obtained from Bishnath 
situated on the alluvium of the Brahmaputra. The Mikir hills 
lie close to  this place, and for a short geological note on these 
we are indebted to Mr. Smith.' An examination of his map, 
however, shows that the part of the hills lying close to the 
alluvial region is practically unknown geologically, and though 
the comparison of this and the associated implements with Mr. 
Smith's specimens, as stored in the lndian Museum, did not 
throw any light on the matter, there is no inherent improba- 
bility of Mr. Penny's specimens being local, i.e. derived from 
Assam and possibly from the Mikir hills. I n  a short manu- 
script note about the specimens obtained by Mr. Penny, Mr. 
Vredenburg suggested that the rock-material of the implements 
was derived from the Archaean, Transition and Tertiary series 
as also from the Khasia and the Sylllet trap. I t  is worthy of 
note, in this connection, that highly decomposed trap was also 
found in the part of the Mikir hille examined, and according 
to Mr. Smith, is nearly related to that discovered by Mr. Medlicott 
in Sy l l~e t .~  

It has been noted before that the discovcry of the peculiar 
Burmese type of implements in Singllbhum led to the formation 
of theories regarding the collnection between the Mon race of 
Burma and the Mundas of Chutie Nagpur. The occurrence of 
these two implements of the Burmese type, in areas through 
whicll the wave of Khasia imnligration very likely passed, be- 
fore the race found its present hilly home, is of extreme interest 
and is quite in conformity with the view so long held re- 
garding a relationship between the Khasias of Assam and some 
of the older tribes of Burma, which has been bassd chiefly on 
linguistic grounds. 

In conclusion, I take this opportunity of thanking my 
friend Mr. Rakhal Das Banerji, M. A . ,  Assistant Superintendent 
of the Archaeological Department, through whose courtesy I 
had an access to these specimens, and also Mr. J. Coggin Brown 
for some useful suggestions while drawing up this note. 

1 AIern. Beol. Surv. Znd., Vol. SXVIII ,  pp. 71-95. 
1 o p .  Cit.,  p. 80. 



37. The Life and Works of Muhibb Allah of BihLr. 

By MAWLAVI M. HIDAYAT HUSAIN , Lecturer, Presidency 
College, Calcutta. 

It is a fact known to  almost all students of Arabic litera- 
ture that  the Persians have played a great part  in enrich- 
ing that  literature. Allnost every standard work on various 
branches of learning is the outcome of their labour. 

The Indians too have tried their best to  write books in 
the Arabic language, and some of them wrote such learned 
works that  they surpassed even the Persians. Among them 
may be mentioned the name of Muhibb Allah of Bihar. His 
work Musatlam al.&zcbat is unique of i ts  kind and is not onlg 
taught all over 1ndia but  was  held in such l~igll esteem by the 
Arabs that  the authorities of the al-Azhar University had to  
include i t  among its final courses of study. A short life of this 
scholar, I am sure. will be of some interest to the orientalists 
of India and abroad. His full nalne ivas Mubibb Allah B. 'Abd 
al-SJhukiir al-KBdi al-Bihlri. He was born in Karah, a village 
in  Bihiir, India. He flat at the feet of Rfawl5nR Kutb a1-Ijin 
al-Shamslbiidi (d. A.H. 1121, A.D. 1709)' and became one of 
the most eminent Ulama of his time. He paid a visit to  the 
Emperor 'lilamgir (A.H. 1069-1119, A . D .  1659-1707) when 
the latter was iu the Deccan, which resulted in his being ap- 
pointed to  be &iicli (judge) of Lucknow. After some time he 
was transferred to Hyderabad, Deccan, where he held the same 
appointment ; but unfortunately the Emperor became dis- 
pleased with l l i~n and he llad to resign the service. However, 
through t,he reconlrnendation of some of the nobles of 'Alamgir's 
Court, the Elnperor pardoned hi111 and conferred on him the 
tutorship of his grandson ltafi'al-Kadr, son of Muhammad 
Mu'a5znni. When the latter was appointed t o  the governor- 
ship of Rgbnl, both tutor and pupil accompanied him to  the 
capital of Afglliini~t~iin. 

011 the death of the Emperor ' AIalngir, Mul~smmad 
Mu'n.~zr,nnl became the sovereign of India under the title 
of S11iIl 'Alan1 I (A.H. 1119-1124, A . D .  1707-1712), and 
bestowed upon Mubibb Allah the title of " Pgdil IQIQII ' ' and 
made him ISadi al-Kudlt  (chief justice) of the entire Mo&ul 
Empire: but he did not live long to  enjoy this title, and the 
great post, as he died rt few months after in A H. 1119, A.D. 
1707. 

Hc is the arlt,lior of t,lle following works :-- 
( I  ) a!  ,Jnlljh.nr al-Ford.-  A txeatise on ir~divisible at80m 
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Ferangi Mahal Library, Lucknow, f. 23 ; Loth, Ind. Off., No. 581 
IX. 

(2) Musallam al-Subat.-A treatise on the principles of 
Muhammadan jurisprudence according to  the Hana f~  school, 
Rampur Library, p. 278; Ferangi Mahal Library, Lucknow, f .  
118 ; Bankipur Library, p. 716; Asiatic Society of Bengal (List 
of Arabic Books), p. 23 ; Niz6m's Iibrary, Hyderabad (Fann-i 
Usii1 Fikh), p. 4. Printed in Aligarh A.H. 1297 (1879), and in 
Dehli A.H. 1311 (1893). 

Several commentaries are in existence on this work :- 
I. By Mull6 NizBm al-Din B. S u t b  al-Din al-Sahb 

lawi (d. A.H. 1161, A.D. 1748), Rampur Library, p. 
174 ; Ferangi Mahal Library, f .  117 ; Loth, Ind. 
Off., 332. 

IT. By Mull6 Mubin B. Mull5 Muhibb Allah al-Luclinawi 
(d. A.H. 1225, A.D. 1810), Rampur Library, p. 
274. 

111. By Bahr al-'Uliim'Abd al-'Ali Muhammad B. Niziim 
al-din al-Sah6lawi (d. A.H. 1125, A.D. 1713) 
entit,led FawZ'ih al-Rahmfit ; Ferangi Mahal 
Library, f .  1 17 ; NizBm's Library (Fann-i-Usiil 
Fikh), p. 6 ;  lithographed, Lucknow, A.D.  1878. 

IV. By Mulls Hasan B. al-Kiidi G_hulBm Mustaffi, 
Hanlpur Library, p. 275 ; NizBm's Library, Hy- 
derabad (Fann-i-Us61 Fikh), p. 4. 

V. Mawlinii 'Abd al-Hak B. Mawlan6 Fadl Hak al- 
QairRbiidi (d. A.H. 1317, A D. 1899), Rampur 
Library, p. 275 ; lithographed, Cawnpore. 

VI. By Muhammad Ba&ir al-Din, entitled Ka&.f al- 
Mubham ; lithographed, Cewnpore, A.H. 1287 
(A.D. 1870). 

(3) Sullam aL'Ulu?n.-A treatise on logic, Rampur Library, 
p. 451 ; Ferangi Mahal Library, Lucknow, f .  24 ; Bankipnr Li- 
brary, p. 364 ; Loth, Ind. Off., 663 ; lit,hographed, Lucknow, A.H. 
1266 (A.D. 1848). 

As the work forms part of a course in Arabic a t  t,he Indian 
Universities, many commentaries and supercommentaries and 
glasses have been written on the hook. 

Some of the commentaries are here quoted :- 
I. By Hamd Allah B. Khukr -4llah (d. A.H. 1180, A.D. 

1747), Rampur Library, p. 454 ; Ferengi Mahal 
Library, f .  23 ; lithographed, Lucknow, A.H. 1264 ; 
Cawnpur, A.H. 1264 and A.H. 1278. 

supercommenteriss on the above :- 
(a) By Sharif U B n  R. Muhenlmad Akmal =En (d. A.H.  

1231, A.D. 18161, Rampur Lihrarv, p. 439. 
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(b) By Mufti Sa'd Allah al-Muriidlbhdi (d. A.H. 1294, A.D. 

11177), Rampur Library, p. 439. 
(c) TurBb'Ali B. S_hujl'at 'Ali al-Lucknawi (d. A.H.  1281, 

A.D. 1864), Rampur Library, p. 439 ; Ferangi Mahal 
Library, f. 23. 

(d) Asad Allah Panjlbi,  Rampur Library, p. 440 ; Banki- 
pur Library, p. 418. 

e)  ('ThulBm Yahyii B. Najm al-Din (d. A.H. 1128, A.D. ( - 

1715), Rampur Library, p. 439 ; Ferangi Malial Li- 
brary, f.  23. 

( I )  Inlad aSDin a!-Ukmlni, Rampur Library, p. 440. 
(g) Muhammad  lam, Ferangi Mahal Library, f .  23. 
(h)  Barkat Allah, Ferangi Mallal Library, f .  23. 
( i )  al-Saiyid Muhammad al-Mujtahid al-Khi'i, Ferangi Ma- 

ha1 Library, Lucknow, f .  23. 
(i) 'Abd al-Hak B. Fad1 Hak al-K_hair&biidi (d. A.H. 1317, 

A .  D. 1899). printed, Lahore. 
( E )  Ilahi B a U &  al-Faidlbgdi, lithographed, Cawnpur, 

A.H. 1278. 
( I )  Mufti 'Abd Allah Taunki, litllographed. Lahore, A.H. 

1309 (A.D.  1892). 
(m) 'Abd al-Halim B. Anlin Allah al-Lucknawi (d. A.H. 

1285, A.D.  1868) under the t,itle of Kadhf al- 
I&tibiih, Rampur Library, p. 461 ; lithographed, 
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38. Psychology of Indian Music, 

What does the European know of Oriental music ? 
What does the Englishman, who enjoys the  hospitality of 
India, know of Indian music ? The Englishman in India a s  
as well the average European (and I do not mean only the  
musical amateur but  also those Europeans who treat  of 
Oriental music in writing) all hold Oriental, and especially Indian, 
nlusic to  be a kind of noise produced sonletimes by harsh 
voices and sometimes by a still harsher flute., accompanied by 
t,he low brumlning sound of the  native drum. 

As Europeans from lack of opportunity have little or no 
experience of Oriental music, wl~ich is very often sacred in 
charact,er and confined to  temples, from which not only Euro- 
peaas but all unbelievers are rigidly excluded, they have got 
the impression tha t  all Oriental music ie a coilfused medley of 
sound and only very few authorities on the subject dared pro- 
test against. this misconception. I s  i t  not a most remarkable 
fact tha t  Europe wl~ich, a t  least so far as i t  is not controlled by 
com~nercialism, displays great,er energy t,han ever did an Oriental 
country in probing problems of this description, has not 
yet, eo to speak, entered the antechatnber of the 111usicaI 
You1 of the Ea.st,. 

One is con~pelled to  ask, how i t  is that  Europe has up till 
now remained not only cold but hostile to  the subject? I will 
endeavour to  explain this most cornples question i n  a few words. 
It is because music is t l ~ e  n~osl; intimate expression of the inner 
life of the people who produce i t ,  and because the principle8 of 
the  inner life of Europe are totally opposed and contradictory 
t o  the principles of tlie inner life of tho East.. Europe lias bor- 
rowed the principle of its inner life fro111 the East and calls i t  
(:liristianity. Cl~ristirtnity , like a11 tlie productions of the East,, 
is contradictory to the yoiltl~ful activity of tllc nations of 
Europe. Tl~ere  is in the East  IIO other religion 60 co~ltradictory 
to Europe's all-embracing joy o f  effort and conquest as  Cbristi- 
amity, but,  les extremes se touchc~tb. and for this reason, Chris- 
tianit-y became the moral principle of Europe. 

Christiani tly , the rnos t ~legrtti vc religion of the world, the 
product of tho Hebrew race, whose negative aspirations come 
next, to Christianity, dominates tlhe most positive nations of the 
world-Europe. It goes without saying tha t  the  positive spirit 
of Europe bece.me over-excited through this permanent con- 
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tradiction ; the desire of conquest, perverted according to the 
peaceful character of Ctlristianity , became commercialism. If 
once war killed the bodies of men, now commercialism does 
ibs best to kill their souls ; in this sense a n  English Bishop has 
himself proclaimed, " If feudalism was bad, plutocracy is infin- 
itely worse because of its powers of corruption." There is no 
doubt that  in a near future in Europe a new and tremendous 
war will kill thousands of commercial enterprises with their 
authors in order to clean again the moral conceptions of Europe 
and t o  prove that  the Eastern creator of the European religion 
never intended to  produce such horrid exaggerations of self- 
abandonment to  things and objective laws. Did not Christ him- 
self pronounce the Divine sentence : " What shall it profit a 
man if he gain the whole world and lose his own soul?" 

The East, on the other hand, has sometimes fallen into the 
opposite fault : instead off obeying, as Europe does, too exclu- 
sively external laws, the East ,  sometimes, perhaps has followed 
too deeply the aspirations of its idealism. And more than 
every other part of the East,  India, holy India, has fallen into 
this admirable fault of exaggerated idealism. This is why the 
most European Europe more nearly approaches India than the 
subtle emotions of the different races of India approach each 
other. India will never be India until she finds a way from her 
exaggerated idealism to an idealiskic realism. The German poet 
Fredrich Schiller too was convinced tha t  sane " idealism is the 
true realism." 

The present state of music in Europe and in the East,  this 
%bate which is the cause of the beforementioned lack of musical 
uriderstanding between East and West, is the following : 
Europe, which, in its whole moral life, subordinates, as we have 
seen, her soul to  external duties, subordinates her music to the 
laws of sounds, soi~nds,  a.s sounds, being as exterior to  the mu& 
cal soul, aa all that surrounds us is exterior t o  what i s  (or what 
ought to be) in us. What does that  mean ? The music of 
Europe follows the laws of sounds, of physics and acoustics and 
of physiology, and is not psychological. The basis itself of the 
actual European music, the equal temperament which r e g d a t a  
the intervals of our pisno, is not psycho1ogiccal.l Every sound 
YOU play on the standard instrument of to-day's Europe, the 
piano, is, from the point of view of feeling,-false. Not only 
false, but essentially ~inernotional because lacking variety. 

Oriental music, on the contrary, even the theory of Orion- 
tad music, even that of Indian music which is more formalistic 
than the theory of China and Japan, has no other lawe for the 
production of i t s  eounds and melodies (called " Regas " in 
India) than the  artist'^ will. Here you have the musical 

I %e for further details the " Peychology of f3ounde." of the aer-  
man Profeamr Carl Sturnpf. 
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representation of European materialism and of Oriental 
idealism, and the reason why Oriental music appears to most 
Europeans as a mere noise ! The European makes music in 
order to  please his ear. The Oriental plays or sings in order t o  
express emotions for which there are no words and nogestures, 
no designs and no colours. The ear and sonorousness, in 
Oriental music, are not the aim, as in European music, but the  
means. This is why the Oriental does not mind producing 
sounda which shatter the nerves and offend the ear, not only 
those of an European but even his own. Oriental music bogins 
a t  a point where Europe believes that  there is no more music 
possible, that  there remains but  a mere " noise." Not only the 
sound production, but also the technique of all Oriental jnstru- 
merits, the technique of instrumental playing as well as that  of 
instrumental building in the East,  is based upon the same musi- 
cal principle : Freedom of will and culture of what is most diffi- 
cult t o  grasp, because i t  is the most elusive, and tlle most 
volatile thing in the world, the human soul. 

Musical folklore is the only n~eans  of inner culture which 
even the poor possess, tl~ert.fore there is music everywllere in 
the East,  as so many globetrotters report with such a sincere 
regret in their arrogant and ignorant reports; therefore the 
Educational Council of the Chinese Embassy ill London 
could write to me last year : " Rlusic in China is everywhere ; 
consequently there are in China to-day no special musicians 
and no special music schools." Better, indeed, no music school 
a t  all in the East than a European music scllool the 
no other manifestation of life are the famous words 
Sultan Abdul Hamid, " For us the civilisation of the 
is deadly poison," more undeniable than in music. 
China is going to have music schools whicll will, wi 
help, develop the cult of the soul in a conscious cultur 
soul tllrougll music. And India, where Prattva Devi, Saty- ,. 
abala Devi and Pandit Kishna Degambar are already a t  
work, and which musically has found a sympathetic 
audience even in London, thanks to  Rstan Devi, t o  Mre. 
Maud Mann, this India, I say,  will have more and more music 
~ch0018 and more and more schools which coneider the world 
and human duties from an Oriental rather than from the average 
European point of view. 

Now we have to proceed froin Indien musical folklore to  
Indian artistic music. We shall again employ European art- 
istic musio which we know, as a means of understanding 
Indian artistic music which we know less. We have spoken of 
the laws of acoustics, to  which every sound of the present deys' 
European music, in so far (and that is very far) as i t  employs 
the piano, is subjected. These acoustic laws are termed laws of 
' ' con~ord ' ' ; that  is, every sound of European artistic music is 
intentionally abandoned t o  laws which have nothing whatever 
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t o  do  with the artist's will. It is true the greatness of a com- 
poser consists also in Europe in that he finds new combina- 
tions of sound; but every great composer, who does so, acts 
against the laws of European artistic music; Beethoven, who 
naturally could not refrain from expressing his own will, has 
been called by the musical authorities of his time a musical 
"pig." And the more a composer dares to  evade the laws 
of acousbics, the more do the musical authorities endeavour 
to  resist him. I need not remind you of the musical history 
of Europe: it will suffice to  mention, for instance, the works 
of Monteverdi, or Gluck, or Debussy. 

There is nothing of all that  acoustic unmusicality in India. 
The Indian theory of sound relation is the before-mentioned 
theory of " Ragas." The ragas are melodies which hare no 
harmonic obligation whatever. They are melodies expressing 
feeling freely and frankly. It is true that  the composers of 
India are In a certain sense officially bound to  keep to the tradi- 
tional ragas as European composers are bound to keep to con- 
cord ; but firstly the creation of new ragas is not at all entirely 
objected to ; and Bhen, secondly-and this is a point which 
is of the highest importance and which consequently seems 
to  have been overlooked by all, I say without exception all- 
the European authors treating of Indian music : the essence 
of Indiarr musical theory is not the raga, but the improvisa- 
tion. I have tried to explain this unheard-of monstrosity, but 
an essential law of Indian musical theory considered from the 
European point of view, in my study, " The Eastern Origins 
of Music." From this I will quote only a phrase : " Impro- 
visation is included in the system itself of Indian music." 
A freedom, which has never been permitted, which has never 
even been taken into consideration in European music, and 
which now, so to speak, exists no longer in Europe, that free- 
dom, called improvisation, is the foundation of Indian artistic 
musical theory. Will new Europe-that Euorpe which tries to 
get rid as well of Christianity as of commercialism-will that 
new Europe ever realize the magnanimity of this artistic fact 
and the depth of the psychic refinement which underlies it 1 

The second fundamental law of Indian artistic m usicel 
theory ie called the law of " tala." This corresponde to the 
accent which is supposed to exist upon the first and occa- 
sionally also upon the third part of the European bar. This 
accent of the bar is actually disappearing, and European mueic 
of to-day hae, so to epeak, no longer any variety of intensity. 
The accent of the barred measure was its leet remnant. In- 
etead of pointing out the predominance of certain sounds of the 
melody through inteneive marks, European music actually 
meaaures the value of sounde only by measuring the " time " 
during which the eonnds last. European muaicel theory mm- 
euree the time which hw nothing to do with the aounds them- 
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selves, which is as exterior to the sound as acoustics, instead 
of measuring the intensive value of these sounds. This is the 
second psgchological sin European musical theory nowadays 
commits. The Indian theory of tala empliasises just this 
intensive value of sounds, which the Europe of to-day ne- 
ulects officially more than i t  ever did before. And what 
? 1s the psychic meaning of intensity in music ? Not only 
in music, but in all psychic life, i t  is changing intensity whicl~ 
produces a changing quality of sensations. Consult on the 
subject of this general psychological law the works of scientists 
of first rank, such as Exner, Sigwart and others; in exact 
science Europe is ahead of the rest of the world and i t  is this 
exact European science which provided me with the means of 
proving the high, the' incomparable inner value of Eastern 
music. Musically speaking, i t  is the intensity of each sound 
which is the "rsison d'etre ", the mother (so to speak) of 
each sound. And changing intensity is the reason of cliang- 
ing   itch of sounds. There is psychologically no feeling in 
music possible without the cult of intensity, whicli present-day 
Europe so entirely neglects. This statement is far from being 
an invention of my own, it is the English philosopher Hobbes 
who says : " To always feel the same and not to  feel a t  all 
comes to  the same thing." 

Here you have the psychological reason of the " tala." 
Tala, is a means of causing each sound, which is, as we have 
seen, originated by the free will of the musician, to satisfy by 
changing degrees of intensity all the demands of his musical 
soul and to enter tlie musical soul of the listener. I t  is 
true that the Indian tala is in so far related to European 
barred measure, as the series of rhythms which the " ta la"  
produce themselves; and this is a point which will have to be 
revised by new India. In  any case, even in its present condi- 
tion the tala is much more expressive than the accents of tho 
Europenn b~trred measure, which so to speak have ceased to  
exist in European artistic music and consequently do not 
contribute much to tlie inner life of the sounds. The tala, is 
much longer and much richer in shadings. 

The Bast derives all kind of benefit from the West as far 
as commercial and tecllnical inlprovemellts are concerned. 
Why sllould the West not derive on its part benefit from the 
East in matters of psycliology and of art  1 Do not all the 
most advanced E~iropoans agree upon the artistic superiority 
of the Eas t?  The Italian Raphael Petrucci preaches on 
Chinese painting ; the Russian Zolvubew believes above all in 
Persian miniatures; the Frenchman Louis Lalvy has Chinese 
interests, and Pierre Loti's heroism in favour of Turkey is in 
your memory, and a certain Englishman, named William 
Jones (Sir William Jones ) , the founder of the Asiatic Society 
of Bengal , himself said in a speech before thia Society : " The 
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" Hindoo system of music has, I believe, been formed on 
" truer principles than our own ; and all the skill of the native 
g;composers is directed to the great subject of their art,  the 
" natural expression of strong passions, t o  which melody (in 
" the European sense) indeed is often sacrificed." Why 
should the England of to-day not follow the steps of Sir William 
Jones and undertake the study of Indian music ? 

English national music would undeniably profit by thie 
study, as I explained already in my study " The Musicel Soul 
of Folksong " ; because England has no national music but its 
folk-music, and Eastern musical systems are muoh more useful 
for the study of folk-music than the modern European system. 
In any case India needs nothing more than the logical develop- 
ment of her immeasurable natural gifts. And who will deny 
that England's future in India depends very much on Eng- 
land's understanding of Indian psychology. 



39. Nor'westers and Monsoorl Prediction. 

These few remarks are set out to suggest a correlation be- 
tween the leading chara2teristics of the nor'westers occurring 
during the hot weather transition periods and the following 
monsoon, together with a discussion of the probable formation 
of these interesting ininor storms. The paper is intended to 
be suggestive only since the autllor ha9 unfortunately collected 
insufficient data  to  establish the tlieorg or frame anything 
more than tentative rules of forecnutinq. The latter worild 
probably neeti the experience of some fifteen or twenty yeare 
before anything of valrie could be deduced. 

The history of nlonsooil prediction in India has been a 
chronicle OF the contiilunl widening of the area of enquiry and 
observation. Deductions obtained from the preceding wintt>r7s 
snowfall in the hills, and the barometric fluctuations in Ceylon 
proved capricious and unreliable and i~owadays the forecast 
is a balancing of conclurions drawn from Abyssinia, South 
America, Au~tral ia and the remoter Indian Ocean. A forecast 
based upon so many, often conflicting, variables cannot hope 
to  be completely satisfactory, though the Meteorological De- 
partment may congratulate itself upon the near approach to 
success with which the annual problem is attacked. 

One of the main difficulties of the situation ie the lack of 
well-marlced air disturbances of any great duration during the 
six months before the rains. I n  Hengal the date of the re- 
versal of the lower air-currents fro111 north to soutll and the 
zornrnencei~~elit of t,he hot weather is about the only well- 
marked phenomc~non fro111 wllicll deductions can be drawn. 
Therc are no large cgclonic storms and the investigation of the 
upper air-currents has up to  now, for lack of srifficient money 
and traineti observers, been insufficiently extensive to prove of 
use. I n  order to obtain well-marlied phenomena meteorologi- 
cal resear cll lias had to travel extensively round the eouthern 
hemisphere. 

Tl~et-e is, llowevcr, one series of events in India itself 
which has been overlooked by invcstigator~ in search of clues 
to gauge tht. prol)ablr nature of the coming n~onsoon. And 
that I IR~CI  I I C C I ~  ~ I I C  nor'westera. Owing to their limited area, 
and feel)lc inflncnce upon general wea th~~r  contlitions these small 
st0orms hnvc had singul~.rly little attention paid to them. One 
rnon~gra~ph w~ i t t en  by Sir John Eliot in 1876, and certain 
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observations contained in his papers on anemographical records 
published in 1910, seem to  represent the entire literature on 
the subject. An interesting project to  investigate them more 
thoroughly appears to  have been discussed several years ago, 
but i t  fell through upon, I believe, the cleath of the scientist 
who made the proposal. Sir John Eliot's papers contain a 
wealth of statistical detail with respect to  accompanying baro- 
metric and wind changes. But there is practically no discus- 
sion of the structure of these storms and actually none a t  all 
as  t o  the area, storm-face or length of path. Meteorologists 
have been content to  describe them as whirls formed, under 
certain specified conditions of the barometric gradient, a t  the 
intersect on of the wind streams down the Ganges and Brahma- 
putra valleys. And there the matter has been left 

To the observer, however, who is intc~rested in watching 
these brief storms, two features will gradually attract attention. 
The fir-t is that  a storm on one night will very often be followed 
in the two succeeding evenings by similar but  much feebler dis- 
turbances, showing that the large displacements of air and 
the shifting of temperatures have not altogether obliterated cer- 
tain fundamental conditions which gave the storm its particular 
appearance. The second feature is that  during one year the 
storms of the season will show certain definite characteristics, 
wh~le  those of the following year will exhibit a similar family 
resemblance to one another in the same year but not to those 
in the preceding year. One year will produce a series of the 
typically complete nor'wester with i ts  double line of clouds and 
the lightliing occurring after the heavy rain cloud has arrived, 
while another year-such as the present-will sllow heavy 
lightning for some time before the wind-storm has arrived. 

From this annual grouping of storm types there arises at  
once the probability that  careful investigation may show a 
direct relation between the nor'wester type and the character 
of the following monsoon. 

It is obvious that  the cloud form in a nor'wester is due 
to  two main sets of influences - the alterations in pressure gra- 
dients in surrounding territory and the nature of the upper 
air-currents into which i t  penetrates. Its form can be seen: 
the preaaure gradients are registered by the Meteorological ne -  
partrnent. Careful study should therefore enable us to make 
valuable deduction concerning the upper air-current, which 
forms the third factor in the problem. Actlurtlly we have in 
the nor'wester a t  no cost to ourselves a weather gauge, with 
A base, poseibly, of twenty ecjuare miles and a height of some 
five or six, thrust. into the upper air to indicate it8 condi- 
tion, its humidity and it8 wind directions. The indications 
of this weather gauge will 'be difficult at, first to disentengle. 
But when disentangled they should throw light upon much 
that ia germane to the forecast of the monsoon. The very 
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smallness of area of the nor'wester is an advantage from this 
point of view. I n  larger storms the cloud changes are dower 
and more widely diffused. Here they are rapid and concen- 
trated. One observer ca,n therefore do the work tha t  would 
otherwise require a dozen scattered over a prolonged storni 
area. 

'I'he proving or disproving of the theory tentatively sug- 
gested here is therefore a matter requiring small expense and 
little organization. I t  requires a single interested observer who 
registers what he sees and is suEciently patient t o  extend his 
observation over an adequate number of years. 

As regards the barometric and wind changes, Sir Jolln 
Eliot in  his paper of 1876 shows that  the conditions under 
which nor'westers occur are an  increase in the  relative pres- 
sure over the middle of the Bay, with i ts  conseq~lent of a dif- 
fused shallow low pressure over the Delta. This he conceives 
as causing a strong moisture current of considerable 
depth from the south-west across the Bay towards the Arracan 
coast. This current checks the flow of the upper nortl~erly 
current across Bengal, and before the moist current can be de- 
flected into the depression in Bengal a down-rush of cold air 
from the upper northerly current takes place in the Delta 
causing the nor'westers. With the modification that  the 
increase in pressure in the Bay is probablv due t,o the south- 
west current and not vice velsa, this may be accepted provi- 
sionally. He then goes on to sllow from ~neteorological statis- 
tics that the distinguishing feature of these storms is an actual 
rise in the barometer as they approach. Then. coincident with 
the greatest rise of the barometer, the temp~rature  suddenly 
falls by ten degrees or more, the aqueous tension decreases 
very rapidly and tlie wind reverses its direction from the south- 
east to the north-west. Altet-wi~rds there follows rain which 
may be small or large in amount. He ascribes these changes 
to  tlie sudden displacet~~ent vertically downwards of a large 
body of air due to diminished pressure. In  the words of 
modern aeronauts the storm is caused by the vertical fill~ng up 
of a largo " hole " in the air. 

In his later paper on " Anemographic observations recorded 
a t  Saugor Island from.MarcI1 1880 to 1kbruar.y 1904 ' ' (published 
in 1!)0 i), Sir John Eliot appears to connect the storms more 
closely with the normal Ilot wea tlier depression wliicl~ stretches 
from West Bengal tlrrough Cliota Nagpur to Upper Sitid or the 
North-West Punjab. The three air currents-from the Bay and 
down tlie [ianges and Bralimap~~tra valleys-create a feeble 
cyclonic movement, and when the shallow depression shifts 
towarda north Bengal the Bay winds recurve to pass up the  
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Gangetic plain, and this emphasizing of the cyclonic movement 
gives rise t o  " thunderstorms" over the whole of Bengal. 
Nor'westers, he records, occasionally pass seawards, but die 
out not far from land and are therefore only occasionally felt 
on Sangor Island itself. 

THE TYPICAL NOR'WESTER. 
I n  the preceding sertion I have dealt with already 

recorded facts and theories. I t  is necessary now to  consider 
more intimately the individual structlire of the nor'weater. I ts  
distinctive features are i ts  rapidity of approach and the rapid 
transverse motion of the clouds in addition t o  the forward 
movement. The storm, in its most typical form, is first seen 
aa a big bank of vapour on the north-western horizon. Its 
thundery nature is shown by the fact that the breeze is blow- 
ing briskly towards i t  from the qouth and south-east. As the 
cloud comes nearer i t  is seen that  in addition to  the centre 
core of cloud moving towards the spectator there is a bank of 
somewhat lower cloud also moving forward but having in ad- 
dition a very rapid transverse motion from west to  east, or the 
same direction in which the winds revolve in the big cyclonic 
storm systems. Jus t  before this cloud arrives overhead 
the southerly wind dies away to a calm and tlie temperature 
appears to  rise. But this mav be only the effect of thc dying 
away of the wind. I have not tested the matter. Under the 
first of the transverse waves of cloud the temperature rapidly 
falls by reason of the springing up of a strong cool north-wes- 
terly wind blowing u p  clouds of dust. There is little rain with 
this first wave in' typical cases. But behind it,  is a second 
wave also moving with great rapidity from wcst to east in 
addition to  its forward progression. As regards the cloud 
structure between the bwo waves the clouds thin off very 
rapidly and instead of the txansverse motion of the two waves 
there is a rotary or churning motion or sometimes even a 
rapid motion from the south t o  north towards the socond 
wave. With the second wave comes a temporary increase of 
the wind which has been continuing to  blow from the north- 
west. Rut the main feature of the socond wave is the lleavp 
rain which begins immediately and continues to  fall in torrc.11ta 
until tho excess moisture has been disposed of, and the clouds 
clear up almost completely. As regards the lightning which 
accompanies the storm, it is associated with all three phases, 
but is mainly confirled to the second wave and the subsequent 
rainy period. 

This then is the typical ~ t o r m .  But by no menns all nor'- 
westers follow i t  exactly. In  many cases there is only one 
tran4versr.-moving wavo 1r1 other cases the cloud docs not 
clear up after an  h,)ur or more of rain. The rain cont,inuo~ to 
fall, but less furiously, and a great deal of lightning takes place 
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in the cloud canopy, sometimes of an  impressive nature. 111 
such cases there is often, but by no means always, a recrudes- 
cence of the storm late in the same evening or very early next 
morning. Nor'westers will someti~nes come from other 
points of the compass, from the north-east and more rarely 
even from the south, in  each case the diatinguishing feature 
being the presence of t.he wave or waves of cloud moving for- 
ward rapidly, but with a rapid transverse motion as well. T l~e  
transverse n~ovenlent, also is occasionally from east t o  west', 
but in such cases the nor'wester is of very feeble st,rength. 

I n  considering the formatlion of the storm one must 
account for the wind, temperature and vapour tension noted 

,North .  - - South.  

F ~ r s t  storm cloud, moving transversely from W.S.W. to E.N.E. and 
travelling towards south south-east. 

Aree of descending northerly wind, clear with a few cloud eddies 
which evaporate in the cold dry air. 

Main cloltd Inass. of which the advancing surface has very definite 
c~ut~line owing to  greet differellee in temperature and humidity of 
the air-cnr~ onts. 

Southerly wind from Bay. 
Still air layer between a and c. 
Upper nor1 herly wind. 
First up-current of lower heated air. 
Duat storm a t  ground level at meeting of the two currents. 
Heavy rain. 
Upper north-wind deflected downwards t o  pa80 under main cloud 

mass. 
Lightning usually occure most plent if~~lly a t  this stage in the cloud- 

eeldo~n cloud t o  oarth, which if i t  occurs takes place a t  f .  

by Sir John Eliot, and a.lso for the transverse motion and the 
curious douhle layer of advance clouds with a stretch of com- 
parc~tively clear plcy between. My own view is that  the storm 
begins in the first bank of clouds. In  any hot country 
where the ground and lower lager of air is  heated t o  a, high 
temperature by the aun there must always be a condition 
of veiled instability during the daytime between the light 
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expanded lower layer, and the cold denser air above. Usually 
the tendency to largo scale vertical currents is checked by a 
low vertical' barometric gradient and by the fact that  the air 
currents of the upper and lower atmosphere are moving fairly 
rapidly but in opposite directions. Any thing, therefore, that 
would alter the gradient or reduce the speed of the winds 
should produce sonle vortical displacement of air. 

Adopting Sir John's first theory we get both factors altered 
in a direction favourable to  such a change. Tho first move- 
ment takes place a t  A in the diagram wit11 a mass of hot air 
breakin2 upwards and condensing as a heavy cloud. Mean- 
while the cold north wind a t  R impinging against the upwards 
movement is deflected downwards.   he cloud detritus left 
by the passage of the cloud over the area previously occupied 
by i t  is violently contorted and rapidly absorbed leaving an 
area of clear sky. Meanwhile the slackening of the velocity 
of tho north wind by its impinging upon the first cloud and 
being deflected downwards enables n large mbss of lower air 
to  ezcape upwards a t  C t o  a great heigl)t with the formation 
of thick cloud, lightning and rain. The north wind a t  its 
rear is deflected downwards ensuring a, continuance of the 
cool north wind for some time after the initial down-rush. 
Below A the meeting of the descending north wind, which is 
beginning to 0att.en out ,  with the south wind, suddenly de- 
flected upwards, produces an aspirating effect which is shown by 
the denso clouds of dust usually associated with the first cloud. 

NOT A CYCLONE BUT AN OBLIQUE AIR SLIT. 

There remains now to  consider the transverse movement 
of the clouds The vapour in the firat cloud bank is moving 
from the SSE usually. I t  forces its way up  into rt northerly 
air-current. Being a comparatively narrow bank i t  rapidly 
acquires the new velocity added to its own and their component 
is roughly eastward. 

If this proves ultimate1.y to be the correct explanation of 
the transverse motion two important corollaries follow. In the 
first place it is evident that this motion is not an evidence of 
any cyclonic motion and the storm we see is not a mild typhoon, 
circular in motion, but i t  is s non-circular replacement of one 
layer of air by another. If there is any eddy i t  is derivative 
and not a normal product of storm. This lack of eddy effect 
explains the absence of hail in the usual nor'wester. A priori 
one would expect hail. The sudden temperature change, the 
high wind velocity, the violent cloud commotion, are all appa- 
rently fevoureble symptoms. But it is exceedingly seldom 
that  any hail fnlls. The absence of a large eddy seems suffi- 
ciently to explain this, and in its turn it supports the above 
themry of the cloud motion. 
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The second deduction is equally important. This nucleus 

of the first bank of clouds is carried to  the wefit and with i t  is 
carried the upper p ~ r t  of the  column of air tha t  feeds i t  from 
below. - This creates a similar tendency towards a n  upward 
movement in the lower air to  the west. This is emphasized bv 
the deflection of the cold wind downwards which so increases 
the pressure on the lower air as  t o  force i t  upwards. The up- 
ward air motion, once having begun, is not simply carried west- 
ward and soutl-I , but actually creates a similar upthrust on i ts  
westerly side. What happens is that  the surface-or rather, the  
layer-of still air separating the lower south wind and the upper 
north wind is being slit rapidly as the storm travels south-east. 
Fresh storm material is being formed there during the  motion 
of the storm. I t  is this which explains the  unusually rapid 
motion of the storm across the sky. 

Three motions therefore exist. There is  first the general 
south-easterly movement of tho storm mass borne by the north- 
west upper wind into whicli i t  has penetrated. There is  next 
the motion of the clouds in the first bank wbich travel roughly 
westward, the movement being conlpounded of the southerly 
lower and north-westerly upper winds. And there is, thirdly, 
the transverse slitting of the  boundary layer between the two 
winds which takes place along a line compounded of the wes- 
terly motion of t'he cloud-bank and the north-westerly upper 
wind. 

If one rids the mind of the idea tha t  the nor'wester is a 
cyclone and substitutes for i t  the conception of a slitting of the 
boundary layer horizontally, but obliquely, t o  the  path of the  
storm, all the dominant phenomena fall smoothly into their 
places. Along the slit warm air is intruded upwards and cold 
air downwards and behind i t ;  the boundary layer no longer 
existing, a large volume of warm air rises t o  form the msin 
cloud mass. 

The ruptures of the boundary layer between the lower 
Hay currents and the upper air occur sufficiently frequently 
during the three or four months before the monsoon to  afford 
very valuable da ta  as to  the condition of the air. The first 
hank of the nor'wester is so firm and definite in outline tha t  
it should easily ~bfford information of its height. The struoture 
of the hank and o f  the main cloud will afford evidence of the  
depth of the boundary layer and the conditions preva~ling in 
the upper current,. 

Speaking generally one would expect tha t  if the upper 
northerly a~irrent  i s ,  on the average, above i ts  normal strength 
the  advance of the monsoon current will be delayed. But if it 
i s  above its usual strength i t  will probably be colder and 
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dryer than usual ; the difference in constitution and character 
between the lower and upper currents will he more pronounced ; 
and the nor'wester will be more definite in cloud outline and 
more nearly approaching the type described above. On the 
other hand, if the upper current be weak, thereby indicating 
little opposition t o  the approach of the monsoon, then the 
clouds will be loose in texture and the transverse motior~ small. 
That this may possibly prove correct is shown by the fact that  
the nor'westers of t'he present year differed strikingly from the 
described type, the approach of the first. cloud bank being 
anteceded by a smooth very high layer of grey cloud. On the 
other hand some few years ago when the mon.soon was by no 
means plentiful almost every nor'wester was of the described 
type. 

In  conclusion I would urge that  in the nor'wester we have 
a storm which is worthy of much greater s tudy than i t  has 
hitherto received. I n  a country like India meteorologists, 
whether official or amateur, are few in number end scattered 
sparsely over a large country. To these the nor'wester pos- 
sesses the advantage that  it is concentrated in area and its 
main features can be studied by a single stationary observer, 
while there is the further advantage that  the storm takos place 
a t  a, time of the day when the observer has usually no business 
claims upon his time. The main points to be studied may be 
sun~med briefly as follows :- 

(Investigations for which more than one observer is needed). 
(a) Length of path of individual storm. 
( h )  Length of storm face. 
(c)  Distribution of simultaneous nor' westers and the dis- 

tance between Lhem. 
( d )  Velo~it~g of storm travel. 
(e) Variation of rainfall a t  different points of its path. 
( I )  Phenomena a t  commencement of formation of 8 nor'- 

wester and during its gradual dispersion. 

(Investigations which can be conducted by isolated observere). 
(a)  Structure of each nor'wester and variation of struc- 

ture during the year. 
( b )  Variation of structure from year to  year. 
(c) Correlation between the type-s tructure of the year end 

the date of arrival and the rainfall of the monsoon. 



40. Notes on the Pollination of Colocasia Ant iquorum.  

(With Plate XVII.) 

Colocasia Antiquoru~~z, Scllott. is an Arum wl~ich grows 
throughout the greater part  of tropical India, and is cultivated 
on account of its corms wliicll are an important article of diet 
when boiled. It is known by the name of Taro, Egyptiati 
Arum and Coco, and is called Kachu in Bengali. Tlie plant 
grows all tlie year round, but flowers only in the rainy season 
Erom July to September. It, is a near relati011 of t,he familiar 
English Cuckoo-pint (Arum maculalum), and although the 
flower is not, so conspicuous, it is interesting on account of its 
peculiar device for entrapping insects and co~npelling then1 to  
perform the function of cross-pollination. 

The flower or rather inflorescence of the I<achu consist's of 
a spadix wllicll is alnlost co~npletely enclvsed in a long narrow 
yellow spatIhe. Tlle spadix is much shorter than the spathe 
and consists of four distinct parts :- 

(i) An upper smootl~ pointed portion about a n  inch or 
two in length which bears no flowers, called t,he 
appendage. 

(ii) A long arid fairly thick cylindrical portion of about 
two and a half inches in length, cansisting of numer- 
ous closely packed pale yellow staminate flowers. 
Each stanlitlate flower consists of abuut 6 (3-8) sessile 
anthers which are all united into a single structure 
(synandrium), and opens a t  the top by six minute 
pores. Each pair of minute openings, witli the 
lobes 011 eitlier side of i t ,  really represent tlie top of 
one of t'lle sessile anthers which make up the 
synandrium. 

(iii) A slender ~niddle portion, about an  inch long, and 
corres~~ondinginlieight to the collstricted part of the 
spat.lie, conlposed of a few elongated and irregularly 
sh:~pcd bodies - rudin~entary flowers. 

(iv) The lowest part of the spadix which is rather thick 
and about an irlcll and a half long is enclosed in the 
lower co~npartnlent formed by the spathe. It 
consists of numerous rounded bodies of a glossy dark 
green colour, constitutinq tho mass of pistillate 
flowers. Each pistillate flower consists of three 
united carpels forming a one-celled ovary and a 
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sessile slightly three-lobed stigma. Within the 
ovary are numerous orthotropous ovules arranged 
on three parietal placentas. Neither the staminate 
nor pistillate flowers have any perianth. 

I n  the Kachu plant, as in other Arums, the flowers are 
protogynous, a condit~on in which the stigmas ripen first. To 
adapt this condition to  the employment of insect agency for the 
purpojes of cross-pollination the infloresence of the Colocasia 
passes through threo stages. In the first stage the lower dark 
green part of the spathe partially opens and exposes the 
mature stigmas of the pistillate flowers, during this period 
a rather strong and unpleasant odour is observed which has a 
peculiar attraction for insects, and several flies are usually 
found during the day alighting near the opening and crawling 
inside. I n  the afternoon the scent becomes fainter, and the 
lower part of the spathe gradually closes, and by the evening 
the flies are completely imprisoned in the spathe. The spathe 
is erect, and the narrow portion is not sufficiently constricted 
to prevent the Dies pawing into the upper portion. On the 
following morning the upper part of the spathe will be found 
to  have partly opened, but the lower part remains tightly 
vlosed. This is the second stage; the staminate flowers are 
mature, and the arithers have commencecl to  shed their pollen, 
and the upper part of the spathe begins to  turn yellow. The 
flies remain imprisoned until this stage is reached, they feed 
~ l p o ~ l  the pollen as soon as it appears, and a t  night they crawl 
up into the apex of the spathe and seek shelter from the damp 
nlld cold. On the clay after,  when they have had a surfeit of 
pollen, they fly through the opening, and visit another 
inflorescence where the stigmas are exposed and the O ~ O U ~  

attractive. I n  the third stage the upper part of the spathe 
turna yellow, falls away a t  an obtuse angle frotn the spadix, 
exposing the sbaminate flowers. At the same time the constric- 
tion of the spathe is narrowed so 8s to prevent the pollen 
falling upon the stigmas of the salrie plant, and any pollen 
falling from the antshers collects a t  thie constriction. The 
lower portion of the spa1 he retnains closed over the pistillate 
flowers which have been pollinated by the agency of the flies, 
nnd thc fruit is allowed to  form without flirt her disturbance. 
The flies, which have been revelling in thc stamina1 chamber, 
ljecorne covered all over with fine pollen and fly off to  another 
inflorescence. Here the grains adhere to  the sticky stigmas 
a9 they crawl over the newly opened flowers, and after divest- 
ing themselves of  the pollen, crawl into the upper chamber 
nncl obtain more pollen when they are again ready to convey 
i t  to another plant. I n  this way cross-pollination of the 
Kachu is effected. 

Jn the cuckoo-pint the flies and other insect8 enter from 
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above and passing downwards reach the pistillate flowers, 
where they are imprisoned until the pollen is ready for 
disposal. In the Kachu the lower part of the spathe delib- 
era.tely opens and closes to  capture the flies, and again opens 
above to  release them. Tlle floral mechanism of the Kachu 
differs therefore from that of the cuckoo-pint. 

In  Arum maculatum the primary attraction is the thick, 
dark-purple end of the spadix which projects out of the spathe 
a t  a very early stage, and the subordinate attraction is the 
decomposing smell of the inflorescence. In  the colocasia the 
primary attraction is the strong and unpleasant odour issuing 
out of the partially opened spathe in the first stage, and the 
subordinate attraction, the colour of the appendage and the 
food for the flies. in the form of pollen. 

During the rains when the air is very damp t,lle upper 
part of the spadix while still attached to  the plant commences 
to decompose, and the flies lay their eggs on i t  before flying 
off. If a rather mature spadix, in which the fruits are form- 
ing, be examined under a lens, it will be found to be full of 
the minute maggots of these flies. It seems, therefore, that 
the life of the flies, which have been identified in the Indian 
~ u s e u m  as a species of Acalytrate Muscidae, is closely 
associated with that of the Kachu for the puvoses of cross- 
pollination. 



41. The Date of ALoka's Coronation. 

By K~SHI-PRAS~D JAYASW~L, M.A. (Oxon.). 

The date of the coronation of ABoka is the safest starting 
point in the chronology of India before the rise of the Gupta.5, 
for the evidence on the point is of the most reliable kind. The 
hypothetical date for the accession of Chandrai-Gupta Maurye 
which is often taken as the starting date is based more on 
surmises, and is far less reliable than the date which we can get 
from the data  connected with the coronation year of ABoka. 

As to  the date for the latter event there are a t  present two 
opinions: according to  the one the abhisheka took place in 
2642 B.C. and according t o  the other in 269 B.C. , 3  both assuming 
321 B.C. as the year of the accession of C1landr.a-Gupta Maurya. 
The difference between the two results partly  fro^^^ a difference 
of three years as rega.rds the reign-period of Bindusiira (the 
PurRi)as giving twenty-five years, while the MalibvayBa, 
twenty-eight) and partly from the tentative calculation under- 
lying; the latter view.* Let us now see whether i t  is possible~to 
have a more definite finding. 

- 
r .  

The undated rock-edict of ABoka, which is numbered xiii 
by scholars and which is substantively the last among the rock- 
edicts, gives us the information that  when the edict was 
publiehed Antiochus (Theos, King of Syria) and Magas (King 
of Cyrene) were reigning. Now Magas died in 258 B.c., and 
Antiochus had come to the throne in 261 B . C . ~  The date of the 
edict must, therefore, fall between these two years. 

The date of the edict is the date of the publication of the 
complete series of the rock-edicts, for edict xiii is the conclud- 
ing substantive part of the series, and a t  the same time i t  is 
-~ - - - - - - ~  -- 

1 3 2  1 ~ . a .  according t o  V. Smith (Early Hietory of India, 2nd Ed., 
p. 39) :  betwoen 320 and 315 8.0. according to  Kern (Manual of Ind. 
Buddhis * I / ,  p. 1 1 2). 

9 R h \ , s  Dnvids, En-yclopaedin Britannica ( l l t h  ed.), 11, 764; 
Fleet, ibid , XIV, 623;  Geig.r ,  Mah,iiva?Ba (1912), xxxiii. 

3 V. Smith. Aeoka (1910), p. 60. 
4 Ci. "The  t t~ir t l . rnt t~  Rock Edict establiehes the  synchronism of 

Asoka with five Hellerlistic kings . . . . T l ~ e  latest da te  a t  which al l  
these kings were alive togother is 258 B.O. The rock edict8 belong t o  
the  t l~ir teenth ~ n d  f o l ~ r t e e r ~ t h  years of the  reign of 18oka rec oned from 
hia corc.)nrrtion, wl~ich event. therefore, ::ho~lld h . ~ v e  taken place about  
270 B.O. The year 2(i9 B.C. is probably nearly correct." V. Smith,  Asoka, 
p. 00. 

b Revan, House o '  S~leucus ,  i ,  178. 
a Rawlinnon, Pa r th in ,  p. 46. Revan, Eoc Bri., l l t h  ed., xxiv,  604. 
7 The portion nllmherpd ' XIV ' by scholars is merely a colophon t o  

the  aeries ; t h e  series really encla with edict * XI 11 ' 
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not an  earlier edict reproduced but  is a new one written for 
the occasion. The date of the publication of the series, and there- 
fore also of edict xiii, cannot be earlier than the fourteenth year of 
the coronation of ABoka, as a preceding edict (No. v) mentions 
that  year. 

258 B.C. would be the latest possible date of rock-edict 
xiii. The inscription would not have contained the name of 
Magas among the living, hacl it been published after 258 B.Q., the 
date of his death Now the edict itself is a t  least fourteen years 
later than the Abhisheka. Therefore (258 + 14 = ) 272 B.O. is 
almost the lowest possible year for the coronation of ABoka. I 
say ' almost ' the lowest possible year, in view of a possibility of 
the news of the death of Magas not reaching India a t  the time 
of the publication of the rock-edicts. It is thus possible that 
i t  was 257 B.C.  when the edicts were pubiished in the fourteenth 
year of the Abhisheka. As A h k a  had established his hospitals 
in the kingdom of Antiochus and probably also in that of 
Magas (edict 11) and as his missionary propaganda depended 
on his friendship with these individual rulers, i t  was a matter 
of vital importance to those charitable institutions established 
in Hellenistic kingdoms and to  the propaganda generally to 
send news of a change amongst the personnel of those rulers. 
Even assuming that the missionaries of Aboka remained silent, 
and that the Mauryan spies who, according to  the Arthrt-S'istra,' 
were posted in nei~hbouring states also remained inactive in 
the  matter of conveying the news of the death of one of their 
emperor's friends, the news would have none the less travelled 
into lntlia in s short time. The arch-rebel Magae, who had 
succeeded in asserting his independence against his sovereign 
of Alexandria, and who had just (258 R.c . )  concluded a trium- 
phant treaty with that  great prince, was the observed of the 
Hellenistic political world at the time. The news of bis exit 
from the political stage would have with all rapidity reached, 
and become widely known in, Bactrie which was already 
brewing with the ferment of political ambition similar to that 
of Magas. And if the intelligence department under the 
Riijukae of the eatrepies of the Paropanisadai and Arra elso 
happened t o  be clull at the time, the Hellenistic trader from 
Bactria and Pereia, who br0ught.l kadeyn, " the Chinese 
cloth," the Bisi and great Bisi furs and Bactrian and Viinzyuja 
horses (amongst other things), would not have failed to bring 
the information into this country. If the diplomatic men 

- - --- - - -- - -- -- - - - - - - - 

1 I ,  14, pp. 24-.2(i; I ,  16. p.  32. 
9 See ~rthn-$ le tra ,  11, 11, pp. 79, 81 : 11, 30, p. 133. BbP might 

be ABoke's ViAs8. the neighboure of Yonae (=Bactrianu) of the R.E. 
X I I I ,  kaukeyn Reerne to be connected with eome Chinese place name. 
VanZyu which in Inter Same. is identified with Persia ie very probnblv 
a form of Biainas or Van. I am thankful to my friend Mr. H. n. 
Hannah of the Celcl~tta Bar for the latter sugg~etion. 
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failed to  do his duty there is no reason why tile economic 
man should have also slackened his activlty a t  the same 
moment. The most probable view, however, would be that  
there were resident envoys a t  the Courts of ASokaPs Western 
friends,' at any rate at  that  of Antiochus, as there had been 
Seleucid ambassadors a t  PgtalPputra, and they would have 
sent all i~nportant  political news to  Piitaliputra by meesengers and 
couriers. The news of his death must liave reached the court 
of Pgtaliputrh with the least possible delay, uhich would he 
amply covered by the allowance of one year whether intelli- 
gence came through the Persian Gulf or overland. Making 
this allowance, 272-27 1 B.C. must be the latest possible year of 
the Abhisheka." 

Again, the fourteenth year of A6olqa's Abhisheka could not be 
dated earlier than 261 B.O., that is, the accession of Antiochus. 
The first year of the Ahhisheka, therefore, could not be eailier 
than (261 + 14) 275 B.C This would be the higllest poss~ble limit 
of the Abl~isheka according to our data. Th exact date would 
thus be somewliere between 275 B.C.  and 271 B.c., both years 
inclusive. 

Let us test tlie highest liinit and see if we could not reduce 
it. 

With regard to the date of Cliandra-Gupta's conquest and 
accession to the throne of Magadha, the ollly tli~rig wliich can be 
asserted with certainty is that  it tnrist liave take11 place some 
time after 326 n.c.,  towards the close of which Sear Alexander 
was told it1 the Punjab, just before his retreat, that  Nanda 
was reigning over tlie PrBcliis on theGanges. 

We learn from the PLli authorities t h a t  Ahoka was conse- 
crated four years after his accession. This seems to receive an 
indirect confirmation fro111 an indeperldont eource. The VByu 
PurSna gives the total number of t 10 Maurya reigns as 137 
years, but its details, which seem t o  be perfect and borne out 
in the main by other documents, appropriate only 133 years to  
the ruler8 individually. The difference ot four years rniglit rep- 
resent. the alleged four pre-sacramental years of ABoka's reign ,+ 

which would have been regarded by ortllodox Hindu cl11 on~clers 

I I t  is implied in the edict (XIII )  that ABoka's envcby did go to 
Magas : " Even those to whom the dz2tne of the DeviinBmpriya do not 
go; ' etc. 

9 The unknown passage from the Indus to Susa of Nearchus had 
talcen, with its halts, ahont six months. A journey overland, at the rate 
of fifteen miles r, day would have bten a asily accolllpl~shed i l l  right 
 month^, even if we exclude the pace of royal couriers who tmx~sted in 
India in those debs (8ighra-viihant~, . rth Qletra, 11 ,  34. 0. 141). The 
campelgn of Alexander from Egypt to Susa had takeo, with all the dim- 
3ulties and delaya of war, or~ly s ~ x  months 

8 For the confirmation of t bin from Indian data see below, p. 322. 
4 Cf. V. Smith, E.H.I. ,  p. 185, n. 
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as a period of interregnum from the point of view of tho sacred 
Hindu Law. I n  anv case there is no reason w h y  we should dis- 
believe the datum of the P&li clironicles on the point. 

Taking our highest limit, 275 B.c., we obtain the highest 
possible date of A60ka7s accession as (275 + 4) 279 B.C. If we add 
to this (34 t 2J) forty-nine year*, the period coverecl by the two 
preceding reigns, we get 328 B.C. according to the calculatioll as 
a possible date for Chandra-Gupta's accession. But this as we 
have seen above, could not have occurred before 325 B.C. ; that is, 
a t  least three years must be deducted from the possible! highest 
limit. Hence the accession of A.I.oka could not have taken place 
earlier than 276 B.C. (279 - 3 = 276), and his Abhisheka earlier 
than (276 - 4)  272 R.C. The higher limit, thus, narrowed down, 
nearly coincides with the lowest as obtdined above. 

I n  view of this result the tentative dates 261 and 269 B.c., 
i t  seems, shoulrl now be abandoned. The improbability of the 
264 B.C. clate is apparent. A~,cnrding to this Mrtgas would be 
named amongst living kings eiqht years (264-1 4 = 250 B.o.) 
after his death! Then if edict XI11 was compo-ed in 
250 B c. ,  the absence of the name of Dio lotus of Bactria, 
who had been ABoka's next-door nelghbour for about five 
years2 by that  date, would be surprising. The proposed calcula- 
tion giving 264 B.C. would not be acceptable even if we corrected 
the reign of Bindusiira from 28 to  25 years, as even then the 
difference hetween the death of Magas and the edict would be 
too long, viz. of five years."s to the figure 269 B o , a similar 
objection suggests itself. Taking this as the abhisheka year, 
we get the 1.esu1t that (269- 14) three years after hie death 
Magas was described in tbe edict as u living sovereign. which ie 
highly improbable. 

As a corollary t o  our above calculation we have alao to 
revise the accepted date of Chandra-Gupta'e acces~ion to the 
throne of Magaclha. 

If we accept, and there is no reason to  reject, the datum 
of the PBli chroniclers, that  ABoka r e ig~~ed  for four years before 
he was legally crowned, the date of Ilia grandfather'e al:cession 
to the throne would be dated in the year (672 or 27 1 + 4 + 
49) 325 or 324 B.P. Thus the date generally accepted up to 

1 When the PBli chronicle wsigrls twenty-eight ears to BindusBra. it 
obviously includes the pre-sacramental years of ABol<a s reign Taral~iithe's 
figure 35 (Schiefner, p. H H )  though incorrect In its tenth d i g ~ t  conlirme 
t.he PurBnas with regard t o  the unit. 

9 Rawlinson gives the datu of tho foundation of the kingdom of 
Diodotr~e as 251i B.C. end Ed. iMeyer as c .  25.; n .c  

' l ' h i ~ .  b,v t,he way, ahakos the R C C I I ~ ~ C \  of the propo~ed date 
of 483 B C. for the Buddhta'n death and the PRli figure 218 tor thtr yenr8 
whit.h elapsed between the Nirviina ancl A6oka's at,liisht.ka. .-\c~cordlng 
to rnv CAI .ulation, which I aet forth in my pnpvrr on th,, 6 11611n8ya 
chronolo~v . 215 ycnre had passed between the 8th year of ~ j ~ t e - h a t r t l ' n  
reign and the ltrression of Clrandra-Gupta. 
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this time of Chandra-Gupta's succession (321 B.o.) has to  be 
shifted back four (or, perhaps, three) years earlier. 

The above result would yield the conclusion that  even 
while Alexander was struggling through the deserts of Sindh 
and Baluchistan, ~ h a n d r a - ~ u p t a  was busy founding his own 
power. The revolt of the " mercenary ( =Hindu) army " who 
put to  death the Macedonian general Philippos in command over 
the Yunjab, in 324 B.c., was probably connected with the early 
exertions of Chandra-Guptae1 The period 325-324 B.C. appears 
to  have been very momentous to  him. He must have been 
rapidly and restlessly working over an arena as large as the 
regions between the Indus and the Ganges. His efforts seem 
to  have been almost simultaneously fruitful both in the Punjab 
and the Priichi, and probably more remarkably in the latter. 
The final crushing of the remnant of the Macedonian power 
must have followed his capital success in Magadha and would 
have to  be dated in 324-323 B.C. 

The entire theory of the hypothetical date  of Chandra- 
Gupta's accession has been, up to  this time, based on the as- 
sulnption that  he could not have undertaken his operations 
belore the news of the death of Alexander reached India." 
But,  in the light of the now ascertained date of ASoka's coronrt- 
tion, he does not seem to t ~ a v e  waited for an opportunity such 
as that to be afforded by the death of Alexander. I n  fact there 
was no such necessity, for to all purposes Alexander's retreat was 
the demise of his prest'ige in India. Alexander could anticipate 
this, hence his herculean efforts to coax the army to  march on 
towards the Nandan forces. His retreat, despite his manu- 
facturing and leaving gigantic camping relics to impress ' future 
generations ' or !nore probably the Prasii who might decide 
to advance and follow him in his retreat, was taken as rt con- 
fession of weakness. The greatest opportunity was offered by 
the retreat itself; one hnd not to  wait till his death. The 
" merc*enaries " removed the symbol of Macedonian power, 
the representative of Alexander, while Alexander was still alive. 

TLluv the basis of assigning a later date to  Chandr* 
Gupta's rise, the necessity for waiting till his death, not being 
maintainable, the earlier date (325-324 B.o.), given to  us by 
historical data, of the first eminence, ought t o  be accepted. 
- - - -  - - - 

1 The story in the MudrSi-Rlik~hasn ot the murder of the mlechchhe 
Parvata through Ch~r~dragupta'e stratngem of visl~akanyd is prol~ably 
based on a tradition of the deeth of l'hillppos. Philipporr in PriZkriite 
would have been changed into Pitabo or Pirabao, which when restored 
into Semskriita motild yield Parvatu or Parvataka. 

9 " We mav feel aqsu ed that as soon as the news of the conqueror's 
doeth 1 1 ~ d  been confirmed beyond (lo rbt, and the seaaon perrnitte I the 
execr~tion of military operations with facl l~ty,  a genoral rising took place, 
and that Macedon~an authority in I n d ~ a  wnq a t  an end early as 322 B.C. 

except the small re~nn~tnt  to which Eudnrnm co11t.nued to cl~ng." V. 
Smith, Early H i ~ t o r y  o /  Indiu, pp. 1 14-6 [Second Edition]. 
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Indian data: The above conclusion regarding the abl~isheka 
year of AGoka is confirmed from an independent datum which ie 
purely Indian. Even if wl had not had the sync.hronism af- 
forded by rock-edict xiii ar id thaf date of Alexandt~r's invasion, 
we would have been brougllt to  the same conclusion by the 
Indian d )turn we are going t o  consider. The date of the death 
of Mahiivira as understood by t,he Jainas themselves is 470 
before the birth of Vlkrama or 487 years before the Vikrama 
era, i.e.. (487 + 581 515 B.c.' Now St biilabhadra, son of IVanda'e 
minister S'akat~~la, died 219 jears after MahAvira, the year 
Chandra-Gupta obtained sovereignty ( I A ,  1882, 246). Theyear 
of Chandra-Guptn's acce-sion thus would be 220 A.M., or cir. 
325 B.c., and consequently that  of ABoka's abhislleka (325-53) 
272 B c. 

T ~ U R  we obtain cir. 272 B.c. ,  both from Indian and foreign 
sources, as the first year of AGoka's abliisheka and c. 2;6 B.C. 
for his c o ~ ~ ~ i n g  to  the throne. 

&I. Senart's calculation : Since writing the above note my 
atteniion has been drawn to  M. Penart's calcu~ation in the 
Indian Antiquary, XX, 242. The corlclusion is the same as 
adopted by Mr. V. Smith. It runs as follows :- 

"As the second edict belongs to  the thirteenth year, 
" we are inevitably led to conclude that  his twelfth year 
" corresponds to one of the yeirr 2W- 258 B.c., say, to take 
" a  mean. to  the year 259. This calculation would fix his 
" coronation at about 269.'' 

The points of difference between this and the caknlation 
advanced he10 are these : the basis o f  my calcullttion is edict xiii  
which contains the names of the five 'Greek' kings, while 
edict ii ha8 only Ailtiochus and " his neighhours " ; and 

- - - - - - - - - 

I I A . ,  X X . ,  p 347, (i 13 ; cf. Dr. Hoernle, p. 360. On the n~lthoritp of 
the ancient gAthE ( 3  13) the NlrvGnn c,f ahiivira falls In 645 B c: (Oct.). 
But  according to the Jailla interpr etation ( ibid ), i t  would be a Sear earlier 
(546 B.C.). In the latter Chnndra-Gupta's accession would be dated in 
326 (Nov.)-326 (Ort.) B C. 

I n  preference to t l ~ e  authority of the ancient and reasonable gCthz8 
we cannot accept the erroneou a r ~ d  n~edirt?val reckoning of errbachendra. 
(Jecobi Kalpo-Sfitroe, p 8). P6lnka who was the son and socreqeor of 
Predyota, contemporary of the Buddha, is eaid in the giSthAs to have 
ascended the throrl of Avanti contemporaneously with the Nirviine of 
Mahavira. The tradition of PiSlaka is thus very rewonable nnd the period 
eaeigned to him or to him and hissucceRsors, viz. sixty yenrs cantlot be 
left out as has been done in the verse of Hernnchandra. I t  was a mere 
oversight on his part lo  do so,  if the verse as  we find it is not mntilabd. 
The mistake can he eas~ly detected In the light of vario~is o t l i ~ r  chrono- 
logical data of the Jaina tradition, e that  regarding Subhadre, 
BhadrebAhu, Vikrama ( I A .  XX. 350) and Sthfilabhndra. [The difference 
of foul gears between tibe two date8 of Sthillabhadra's doeth ree111te from 
a mietake of tl ree yeers in the earlicr reckoning which I diucues in a 
separate paper on the $ai6uniSge clrronology]. 

9 Edict I1 runs : Likewiee on the frontiere, as (in the e t a m  



Vol. IX,  Nos. 8-9.1 The Date of ASoka's Coro?zation. 323 
[ N . S . ]  

the date of the former would be the fourteel~t,ll as againet 
the thirteenth year assigned to  the latter. The difference 
thus resulting would carry the abhisheka a year earlier 
than M. Senart's date. Another year's difference results 
by M. Senart's taking the 12th year to  fall between 260 and 
258 B.c . ,  while on his own hyl~othesis the thirteenth falls between 
260-258 B.C. 

'' of) the Cholas, . . . . . the Greek-king An~tiyoka and also those 
" kings who are neighhours of that  Anltiyoka-everywhere DevBnBm- 
" priya King Yriyadardin has founded two ( k ~ r ~ d s )  of hospitals." 

Ag.tinqt t h  s we have in Edict XI11 : " And tha t  conquest (of 
" Dharl~ha) has been atta1nt.d by the DevBnB~ppriya both hore vnd 
" amongst all his neiphboura, up to six hundred yoj anas where the 
I' Greek-king called Amtiyoka (is) and beyond this A ~ t i p ~ ~ k a  (where) the 
" four 4 kinge (are)-bv the name of Turemaya . . . by the name of 
" Mak.t . . . . everywhere they follow the  dharrndnuBaatt of the Devti- 
" nBmpriya.' ' 

It is to be noticed tha t  in the lat,ter edict the named kings are 
mentioned in connexiorl with the DharrnZnuSaeti of As'oka as against the 
unnamed neighbours of Antiochus and the e~lablishment of hoep~tale (or 
remedial ~n~ t i tu t ions )  in their kingdom. 'l'he two references are d i~ t inc t  
and aepdrate. 
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42. The  Rev. L. Bernard among the Abors, and the 
Cross as a Tattoo Mark (1855). 

A Note by  the Rev. H. HOSTEN, S.J. 

To complete Fr.  Krick's remarks on the tattoo-marks of 
the Abors (Cf. J.A.S.B., 1913, pp. 107-122), I add some 
extracts from letters of the Rev. L. Bernard, of the Foreign 
Missions of Paris, published in The Bengal Catholic Herald, 
Calcutta, 1855. I was not aware of these letters before, nor 
was l'Abb6 A. Launay, the historian of the Society for 
Foreign Missions (Paris), though he  had a t  his disposal other 
materials on Fr.  Bernard's visit to the Abors. Cf. La Mission 
du Thibet, I .  257-266. We learn from them that ,  after the 
massacre of his two companions, Messrs. Krick and Boury, in  
the country of the Rlishmis, Fr .  Bernard, now left alone, boldly 
tried to force his way to  Tibet through the land of the  Abors. 
He  reached the village where Fr. Krick had been in 1853, but  
was obliged to return, the savages apprehending danger to  
themselves, should any accident befall him. Speaking of the 
Abor tattoo-marks in the form of crosses, which his colleague, 
Fr .  Krick, mag more than once have commented on in his 
presence, Fr .  Bernard refuses to see in them any Christian 
origin or signification. Nay, he appears to  have had Fr. Krick 
in view, when he states tha t  only a pious traveller's i m a g i n l ~  
tion could have interpreted them in the sense of Christian signs. 
These remarks, not mentioned by Launay, reduce greatly the 
importance attached by Fr. Gaillard (Cf. J.A.S.B., 1913, p. 
116, n. 4) to Fr. 1criok''Y observations in this connection. 

The extracts are as follows :- 
Saikwah, Upper Assam, Dec. 2lst ,  1854 (Letler to Arch- 

bishop Dr. 1'. J .  Carew of Calcutta) : ' ' . . . . I intend starting in 
a few days on a new attempt to penetrate to  our dear Miosion. 
1 shall not go through the Meesshmees. The officers of the 
Company object to my doing so. I should like very much 
to  try the Aburs. Yesterday, the son of a great chief came t o  
me, and engaged me to trust ~nyself to his father. He said, 
' The Padre [Fr. Krick] promised he would come to  us, and.  
instead of doing so, he went to the wicked Mishmoes who killed 
him. Come to us ; we shall accompany you on your journey.' 
And showing me a cross he bears on his forehead he said, 
' 1 do not know the meaning of this: I am but a child, but 
our ancients arty it is a sign of religion, and that  you are our 
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Padres.' The youth seems t o  be a single-minded man. Only 
I do not know if the acting Deputy Commissioner of Debroo 
will let me go. I did not say a word about it to  him; but, he 
told me the other day that  a chief of some village in daily 
intercourse wlth the Aburs told him that be had heard these 
Aburs saying, ' if we can get the Padres a littlo into the interior, 
we shall take advantage of i t  t o  put them in some trouble.' 
I will do what I think the best For the  glory of God.. . . ." 

Shaikwah, Jan.  Sth, 1\55 (Letter lo the same): " . . . . I  
am still a t  Shaikwah. I expect to s tar t  in a few days to Thibet, 
through the Aboru, if allowed : but if not, through Feizpore.. 

$ 8  8 . . 
Dacca, June  9tb, 1855 (Letter to the same). 
" MY LORD ARCHBISHOP,-About the end of December last 

I had the honour of inforlrling your Grace that  I. intended to 
make a new attempt to  enter our dear Mis~ion of Thibet 
through sonlc of the wild tribes inhabiting the hills north-east 
of Assam. In  the beginning of January,  I tried t o  make my 
way through the Abars, a very rude and apparently by no 
means a bloodthirsty tribe. I wished to see, whether it could 
be possible to  penetrate into Thibet through that  part of the 
country, or if, in case of difficulties which could be overcome 
by time only, they would allow me to  remain and e~tablisll A 

Mission amongst themselves. These poor ur~fortunate savages, 
after objecting first to  my entering their villages, because tlley 
had been told that  I came to  sow some poison around their 
house3 to  kill them, a t  length consented to  admit me, saying: 
' Well, after all, you mag come. When you go awa.y, we shall 
kill a dog, and i t  will keep the ovil spirit away from the village.' 
I was exceedingly well received hy everybody; but when I 
informed them of the object of my mission, they told me it was 
utterly impossible for me to  go to Tllibet through their country, 
on account of the snowy hills, and the difficulties 1 should 
meet at the hands of the other tribes I should have t.0 go 
through. As t o  my remaining amongst them, they liad many 
difficulties which I solved very easily: viz., that  they could 
not give me a nice house, good rneat, plenty of wine, etc. But, 
there was R last one not so easy of solution I was, perhaps, 
8 spy eent by the British Government. However, they preten- 
ded to  be satisfied that  I was nothing of the kind, but a poor 
Missionary sent by God, not to en joy the good things of this 
world, but t o  live and die amongst the poor, to  inetruct them, 
t o  teach them the existence of another life, and the way to 
obtain the blessings thereof. After some days' stay in the 

1 The man had probably learned thie from Fr. Icrick'e intercoaree 
with the tnbe.  

9 Bengal Catholic Herald. 1865, vol. xxviii, p. 18. 
8 Ibid . ,  p. 48. 
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village, I was obliged to  come down to receive the directions I 
expected from my superiors at Paris. I promised the Ahars 
that I would come back, if my directors approved of my 
establishing a mission amongst them, because I think they 
would offer yreat chances of succt.ss Eor missionary l abo~~lu .  
They are certainly rough and wild, but a t  the Hame time very 
energetic; they do not seem to  be vicious, though the men 
dress rather indecently. I believe they are simple in their 
manner-;; the persons of the other sex are decently dr  sssed, 
and there, like everywhere, thet7 evince, much more than the 
men, signs of great kindness. They have no religious preju- 
dices a t  all. they only believe in the rxistence of some evil 
spirits residing in the far-off hills. I heard some of them saying 
that they had been formerly Christians : thal they had the crosq on 
their lorehead .* all this is the mere product of the pious travrller's 
imagination. The sign lhry have on their forehead we cgn hardly 
call a cross, the four branches being equal, and certainly they (Zo 
not  know the rne~(niuq of l e t .  They have that sign ns thr Hindoos 
11ave some othw 

" At present, the route through the Ahars is the only one 
which offers some hope of success towards Thibet in this part 
of India. If ordered to go again tllrongh the Misshmees, I 
would certainly obey, but with the certitude of being murdered. 
Unless I receive other directions from m y  superioru, I am going 
to make an attempt through Dnrjeellinc. Some Officers in 
Assam told me they believed I could there find what 1 want, 
viz., a village under the protect~on of the British flag, where 
1 coul i find plenty of Thibetan or Boutan people to enable me 
to  learn their language. I do not a t  all want to go a t  once to  
the centre of Thibet. If only, without exposing myself to  
certain death, I can establish mvself a~nongst some native 
population, I will be satisfied. When I shall be in possession 
of the language, I shell be able to  do my work slowly. 

" I t  is in contemplrttion of these new attempts that  I came 
down three days ago to Dacca . . ." 

I have examined Carl Ritter's abstracts of Wilcox's jour- 
neye of exploration in Assam (1826-27).2 There is nothing, 
however, to  show how Wilcox came by the map where it WAS 

stated that  since the twelfth century there had existed a 
mi~sion in the soutlh of Tibet among a tribe called Shokhap- 
tra. (Cf. J . A . S  B., 2913, p. 116 and n .  1.) 

~ 

I ~ b t a . .  p. 3.31. 
9 Cf. D,e Erdkunde,  I V  Tlieil. IT Unch, Bend 111, B ~ r l i n .  1834, pp. 

367-399. 1 l i ~ v  also examined Rit,terls referencvs to Asiotic Journat 
r z r d  Fnreiqn 1lrg;ater.  xxlii. 409, 799 ; xxiv. 44, 307, 43.1, 4.39 : Febr. 
1828, No. cxlvi, 202;  xxvi. 624. Only vol. xxiv .  54, 431, alltldes to the 
Cstholic Mi~sions in  Tibot between 1624 and 1732. 

, \,- .~..-. .-. -,-:.,, .*.. 



43. Notes on the Biological Work of the R.I.M.S.S. 
44  Investigator " during Survey Seasons, 

1910-1 I and 1911-12. 

By CAPT. R. B. SEYRIOUR SEWELL, B.A., 1.M S., Surgeon- 
ATaturalist to the Marine Survey of India, Hon. Assistant 
Superintendent, Zoological Section, Indian Afuseum, Col- 
culla. 

(With one chart, XXV.) 

Up to the present time i t  has been the cl~stom for succeeding 
Surgeon-Naturalists to furnish an  annual report to the autho- 
rities of the Royal Indian Marine dealing with the work carried 
out  by thcm during each ~uccessive survey season. Thege 
reports were duly printed and published in the " Administra- 
tive report of the Marine Survey of India, ' '  but a s  this pam- 
phlet is regarded as  being of a " confidential " nature they 
were not available for the use oE scientists in other countries. 
As a result i t  appears tha t ,  in a large number of cases, zoolo- 
gists both in Europe and other continents are of the opinion 
that  all biological work by the R.1 M.S.S. " Investigator " 
has ceased, and the post of Surgeon-Naturalist been abolished. 
The Director of the Royal Indian Marine has now been ap- 
proached on tjhe matter, and he has kindly given his consent to 
the publication in future of these reports in a more suitable 
periodical. In  view of the above-mentioned misconception, I 
have thought i t  advisable to  make the following " Notes " as full 
as possible, and in consideration of the fact tha t  the creation of 
the appointment was due largely, if not entirely, to the exertions 
of the Asiatic Society of Bengal, I have decided to submit the 
paper to that  Society for publication in their Journal. 

The post of Sllrgeon-Naturalist wa.s first created in the 
year 1875, a t  a time when the " Challenger" was still engaged 
on her voyage of discovery. The first officer to hold the post 
was Surgeon J. Armstrong : at tha t  time, however. there was 
no survey ship capable of carrying out deep-sea soundings or 
biological investigations, and,  in consequence, tha t  officer had 
to cor~fine his energies to shore collecting and dredging or trawl- 
ing in ehallow water. The R.1.M.S S. " Investigator " was 
launched in 1879, but from that  year, till 1884, the post 
appears to  have been vacant. I n  1k84, however, t>he appoint- 
ment was once more occupied, on this occasion by Surgeon- 
Naturalist G .  M. J. Giles, I M.S., and since then an 1.M.S. 
officer has been continuously attached to the Marine Survey to  
carry on the biological observations. 
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A list of these officers and the dates during which they 
have held the post ie given below :- 

J. Armstrong . . . . 
G. M. J. Giles . . . . 
James Wood Masoil (offg.) . . 
A. Alcock . . . . 
A. R.  S Anderson . . 
J .  Wemyss Grant (otfg.) . . 
A.F'.McArdle . .  . . 
A. C. MacGiIchrist . . 
R. E. Lloyd . . . . 
F. H. Stewart . . ' . . 
R. B. Seymout- Sewell . . 
T L. Romford (offg.) . . 

'1 he present R.I.M.S.S. " Investigator " was built by 
Vickers Maxim & Co., in the year 1907, to  replace the old 
paddle steamer of the same na.mA that  had for a period of 
twenty-seven years ( 185 1- 1807) been constantly engaged in 
survey and biological work. She is a single screw steamer, 
fitted with a triple expansion direct ln verted engine, developing 
e n  indicated horse power of 1500. She has a length, over all. 
of 232 feet 6 i n .  and a beam of 33 feet, her gross tonnage is 
1014, arid her mean draft is 12 feet. For carrying out deepsea 
soundin~s  she is fitted wit11 a " Lllcas " sounding engine of 
the usual pattern. When on surveying du ty ,  she carries a staff 
of six surveying officers, two engineers and the Surgeon 
Naturalist and a crew of 11 0. 

It  was urlforturlate that  a t  the time the designs for the 
new ship were d r ,~wn n p  the requirsments of the Surgeon- 
Naturalist were not taken more fully into account, for she is so 
constructed that it would be impossible to  us? a beam-trawl, 
and the present 1 lboratory is merely a small cabin on the 
starboard side I~phted only by the usual two portholes, nor are 
there any conveniences such as a swinging taljle or a constant 
supply of fresh water. 

At the time when I firat joined the ship in October, 1910, 
the Surgeon- Naturalist .suffered from considerable dieadventages 
in  the matter of npparatus for collecting or for hydrogrnphio~l 
research. The only kinds vf net provided were the Agageiz 
reversible trawl, large and a small seine net, and a few smell 
dredges for work in the s t ~ n r n  cutters and boats, nnd In d d i -  
tion a few emnll nets, such BY surface, tow-nets, which were 
made on board bv the sh, p's carpenter. Investigation8 regard- 
ing the salinitv and temperature of the sea-water have hitherto 
been impossible with any degree of accuracy, for the only 
instruments were an ordinary n~sximurn rninimnrn thermometer 
registering to  the nearest degree Fahrenheit and a srtt of four 
hydrometer bulbs randing to the nearest degree : nor is the 
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annual grant sufficient to  eniible the Surgeon-Naturalist t o  d o  
more t l ~ a n  purchase the necessary stains, microscopic reagents, 
preserving materials, etc., neceNsary for a seven-months' cruise. 

During the  recess 191 1, a mid-water net was constructed 
in the EL.1.M Dockyard, Bombay, and during the following 
season wils made use of for the first time in the  history of the 
Marine Survey of India. Although of a simple type and not 
fitted with any sclf-closing apparatus, i t  worked very fairly 
well and the  results obtained amply justified its introduc3ion. 
It is hoped tha t  in the near future the  R. I.M.S.S. " Znvesti- 
gator " will be fu l l \  equipped with nets and other appa,ratus for 
llydrographical research along the lines laid down by the 
" Conseil permanent International pour l'exploration l e  la, lner " 
and thus be in a position to  carry out  full investigations, as 
regards both the hydrographic an l biological features, of the  
various regions oE the Indian Ocean and its offshoots. 

I n  an  ordinary year, the k.I..\l.S.S. ' ' Investigator " leaves 
Bombay about tile middle of October and proceeds to  the  
survey ground, arriving there about the end of the  month. 
She continues to survey the coast till aboutthe middle of April, 
and then returns to  Ronlbay, which she reaches early in May. 
During the time she is engagecl in actual sllrvey worli there has 
hitherto been l i t ~ l e  or no opportrlnitp for malting collections of 
the bottom dwellers, and the work of the Surgeon-Naturalist is 
rnainly confined to investigating the planlttonic and littoral 
faunas. During the  run t o  and from the survey ground, how- 
ever: the opportunity is taken to tnake several colle~t~ions of the 
deep-water fauna in the Arabian Sea or Bay of Bengal, as  well 
as  to  carry oat, a series of deep sea soundings. At the  close of 
the survey season in May, the Surgeon-Naturalist repairs t,o the 
Indian Museum, Calcutta, and spends the recess there working 
out  the collections made, or such portions of them as deal with 
the pa,rtic~llar group or groups of animals of which he is making 
a special study. 

Prior to the year 191 I ,  i t  had been the cuatonl t o  :yive a 
" Station Number " only to  those localities, in which deep- 
water observations had been made, but during the recess 
of that  gea.r, i t  was decided, in cons~~ltat ion with the authorities 
of the Indian Rluseum, t l ~ n t  this svstem of lirniting the station 
numbers to the deep. water trawls was not altogether satis- 
factory,. and tha t  in future, as is done elsewhere, a staiion num- 
ber should be given to every locality wliere collecting of any 
kind was carried out. I n  consequence: the list of numbered 
sta.tions for the lest season shows a great increase as compared 
with those of any previous year. lJnforturlately during the 
survey season 101 1- 12 I was onlv able to remain on board the  
R.I.M.S.S. " Investigator " till the end of November, being 
then recalled to Calcutta t o  take over temporarily the duties 
of Professor of Biology iu the Medical Collego. 
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During tlie remainder of the season, however, the series of 
observations on the plankton were continued by my assistant 
Mr. J. Howard, I.S.M.D., and severa,l mid-water and bottom 
trawls were made during the run back to Bombay in April, and 
the results were preserved and forwarded by him t o  Calcutta. 

During both seasons 1910-11 and 191 1-12 the R.I.M.S.S. 
" Investigator " was occupied in surveying the Tenasserim 
coast. 

Rougllly speaking the area in which biological investi- 
gations were carried out extends from Hinzh Basin to Tavoy 
Point in 1910-11, and from Tavoy Point t o  the north end of 
Thamila or Iron Ialarld in 1911-1 2. 

These two areas present very considerable differences in 
the general topography of the coast line : in tlie northern area, 
the coast consists almost entirely of a series of rocky cliffs and 
promontories, interspersed with long stretches of clean sand that 
are frequented by turtles which come to  lay their eggs ; from 
the Tavoy River to  the south, however, the whole coast- 
line is lowlying and the foreshore is, for the most part ,  one long 
stretch of mud-flats. Very sin~ilar differences exist between the 
Moscos Islands to  the north and Tavoy Islmd to the south, for 
in the former the foreshore is cotnposed almost entirely of rock 
and boulders with intervening stretches of sand, whereas in the 
latter,  there i s  an almost complete absence of any sandv beach, 
its place being taken by boulders and small stones embedded 
in mud that has gradually silted up,  and in places, especially in 
Port Owen and Bingham Bay, there are extensive mud-flats 
that are laid bare for a very considerable distance by the reced- 
ing tide. The reason for t.his marked difference between the 
two areas is to be found in the Tavoy River; this brings down 
large q~lant~ities of mud and silt, which has, owing to the 
existence of a current that flows along the coast from north to 
south, gradually been deposited on tlie foreshore of both 
islands and Mainland to the south of the river-mouth. (Sewell, 
191 2 ,  p. 360.) 

O t ~ e  of the chief characteristics of the coast is the complete 
absence of any beds of " weed " or algae. Petersen (1911, 
p. 7) has recently called attent,ion to  the importance of such 
marine vegetation as a source of much of the food-supply of 
the fnurla of the Danish waters. On the whole, tlie larger 
Algae seem to be very sparsely represented, a t  any rate as 
regards quantity, in Indian cocustal waters ; beds of Zostera ep. 
are frequent in the region of the Pearl banks a t  Manaar (Ceylon), 
and large quantit'ies of Cymodocea, C. ciliata, C serrulrrta end 
C .  iaoeti/olia have been recorded from Mauritius, the Sey- 
chelles, etc.. but  no such beds were found in the area under 
eurvey and the rocks and rockv reefs were ~beolutely bare. 
According to Petersen, much of the organic food supply in the 
sea is produced by the breaking down of the tissues of theme 
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plants to  form a " dust-fine detritus " some of which isdeposited 
on the sea-bottom and which appears t o  form the chief 
food supply of many of the Mollusca, Polychaet.a, and Echino- 
dermnta;  i t  is interesting to  note tha t  although no such 
detritus producing beds were found, yet large quantities of 
vegetable detritus were present in the water, especially a t  the 
entrance to  Hinz6 Basin, the mouth of Tavoy River and a t  
Port Owen, Tavoy Island, produced apparently by the destruc- 
tion and decomposition of land vegetation and brought down 
to the sea by the streams and rivers a t  these points. 

SHORE COLLECTING. 
During the course of the two seasons I have been able t o  

make several expeditions for the purpose of collecting and 
investigating the littoral fauna, and on four occasions I have 
remained on shore for periods ranging from a week to  s fort- 
night. The results of these investigations are given below, and 
for purposes of reference I have divided those obtained a t  sta- 
tions on the mainland from those on the various islands 
scattered along the coast. 

MAINLAND STATIONS. 
Hinzk Basin.-The entrance to the Basin consists of a 

wide channel about two ~ililes in lenntll and gradually narrow- 
ing from one and a half miles a.:ro3~ a t  the entrance to  about 
three quarters of a mlle a t  its inlet into the Rasiu proper. The 
shores of the entrance partake of the nature oE the neighbour- 
ing coast-line and consist of a series of small satidy bays, 
separated by reefs of rock and boulders. The Basin itself is 
formed by the union of three large creelis on the north and 
east, a11d one smaller one on t<he west; the creek on the south- 
east eventually runs into the sea about fourteen miles further 
down the coast. The shores of the Basin, as far as they have 
been investigated, consist almost entirely of Mangrove-swamps 
and mud-flats. 

1: remaitled in camp here from Ilecember 1st to l:gth, 1910, 
and during the whole of that  period the water a t  the entrance 

I ,  to the Basin was frequented by a npezies of S,reni;tn. Lllese 
were all, apparently, examples of Halicore dugong, Illiger, and 
on one occitgion as many as eight were seen together. 

Close to the camp wtls a small freshwat,er stream that  
flowed i11t.o the sea just, ins~tle the entrance. This was frequented 
by nutnbers of large tndpole3, each marked with a row oE 
three or four orange-colo~ired ocelli on the tail : it is interest- 
ing to note tllat tllew appear to belong to the same species as 
ccrtain s1)ecimens ohtailled by Alcock from the Parnirs, at a 
height of 8,500feet. They have been identified by Dr. A~lnandale 
as the tadpole of Rana alticola, Blngr. (Annandale, 1912, p. 22, 
pl. iv, fig. 1) .  
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The  receding tide lef t  num-rous small pools among the  
rocks: the  e corltainrd many small fib, among which the 
follow~ng were idenlified. 

Mugil coeruleo-mnculatus, LacBpede. 
Mugil jerdoni, Day. 
Mugil waigiensis, Quoy and  Gaim. 
M uraena m e l ~ q r i s ,  S haw. 
Periophthalmus koelreuleri (Pall  1.  
Salarias dussumieri, Cuv. aild Val. 
Sa1arirr.s l i n ~ a t u r  Cuv.  and I al. 
S r z ~ n a  m i l ~ s .  Cuv and  Vkrl. 
Tetraodon fluviatili.~, Ham Buch. 
T h ~ r a p o n  jerbua (Porsk. ). 

With the  exception of t,he two species of Salarias,  all were 
quite young i m m e t l ~ r e  specitnens. 

All the frevhwitter strean12 flowing into the  Basin were 
swarming with e x a m p l ~ ~ s  of Hnplochilu.~ pnnchax (Ham.  Buch.), 
a n d  a few e x a n  1 ,le3 of Haplochilua melaatigmq (McClell.) were 
also obt  ~ i n e d  frorn the same s )llrcoJ. T o  ono of the  larger 
specimens of the  former a parasitic Copepod, belonging t o  the 
Lernaeopodidae, was at tached just beneath the left ventral fin. 

Several small pools of water in  holes in the  rocks above 
high-watel mark were found t , be swarming w th  mosquito 
larvae arld nvrnphae ; these, when hatclred o u t ,  proved to  be a 
species of Culec. 'rhe wi~ter ,  wllich was sa l t ,  had owing to  
evaporat,iorl be.:om exceedi tlfzly conceotriltell, and  a n  analysis 
of a s;-tinple b,v tile C1lemi:al E.urniner ,  Rnngoon, gave the 
following results :- 

Total ~ ~ l i d s  = 6035-12 grains per gallon. 
Chlorides = 3024.00 ) , 9 , , I 

The water was thus  nearly three times a s  concentrated as 
ordinary sen- wnter and  ye t  these animal:, were able t o  live and 
breed in i t  freely . 

CRUSTACE \.-The following species a re  all fairly oommon 
on the beach or in the adjacent M a t ~ g ~ o v e  swamps. 

Crapsus strigosus, Hcrbst. 
Oc!lpoda ccralophthnlma Pallas), Or t  m. 
Octlpoda cordimana, Denm. 
8esar1nn quadratum, Fa br. 
Sesarma ta~nioluturn, White,  

The Ocypoda ceratophthnlmn were exceedingly common ; 
ie well known these crabs burrow in ttre sent1 and  make hole0 

for the~nselvea, in which they live. The  larger specimens 
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merely dig out t h ~  uad and leare it biq in r s~lloll -maad 
around the .entrmce t o  ehdr Burrow, kt %ha ama21&r exwplee 
dorn the enBanoe eod $he port of bhe amd wovnd with 8 
(' pattern " composed of numarnos' little ssnd b*lr 3 - +. 

Ordinsrily ,the " pattern " ir very simple, the d b.lb 
being irreph~lp mmpl round the a t r t m s e  with two orthree 
nell marked patlu runnhg radalg outrardr (Fig. 1), bit in 
aertdn 0 t h ~ ~  o m s ,  rand freqymdy h B ~ B  pastdaubr p~r%im 
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faecal in origin was shown by the fact that  they were far too 
large, in many cases being almost half the size of the crabitself, 
and further, the intestinal contents are, on examination found 
to be quite soft and free f lam gritty matter. Apparently what 
happens is this ; the crab with its chelae shovels sand into its 
mouth and here a sorting process is carried out ,  anything 
edible being passed on irito the storr~ach while the insoluble 
sand is rejected and appears as a small .shining glohulc just in 
front of the centre of the frontal border of the carapace : when 
thia globule has reached the correct size i t  is knocked off by a 
sharp rnovenlrnt of one, usually the right, chela. 

The examples of Ocvpodn and 9esarma crabs also exhibit a 
very interestrng gradation in their colouring which appears to  
be an adaptation to the surroundings in which they live. The 
Ocypoda ce~atophthalma living on tlie sandy beach were of a 
light colour w ~ t h  grey and brown spots and fine mottlinps on 
the carapace and legs, and it was distinctly noticeable that 
those spec imeris, whose burrows were situated in the damp sand 
between high and low tide marks, were darker in appe~lrance 
than those who inhabit the dry sand in the upper part of the 
beach. 

Along the edge of tlie scrub a t  the upper part of the beach 
the ground was covered with a coarse grass ; here the Ocypoda 
cordimana were found living, and in this species the large 
chelae and tlie anterior part of the carapace is tinged with a 
yeiluw green colour while the rest of the carapace and legs were 
marked wl th a fint ly-granular greyish-br own colour, a type of 
colouring that  harmor~ized exceedingly well with their surround- 
ings. The two species of Se~arma were both of a dark colour, 
but  still showed a distinctly '*protective " colouration. The 
examples of 5. quadratum which were found frequenting 
crevlces in tlie rocks and stones, were of a dark-brown 
colour dotted over with grey and yellow mottl~ngs on the 
carapace, and t l ~ e  legs were of a light brown colour with 
purple-brown mott l ing~ The S. tacniolatum, however, inhtlbited 
the Mangrove sw.lmps, and they sliowed an almgat uniform 
purple-blown c o l o u r a t ~ o ~ ~  of the carapace and legs wliile the 
great chelae were of a I)r,ig,~t red colour. 

In  addition tau the almve, examples of- 
Char!yhdis (Coniosoma) afinia, Dana. 
Chnryhdis (Qonio.vornn) crucitera ( Fabr.) , A. M. Edw. 
C1larybdi.s (G'oniosornu) rostrala, A. M .  Edw. 
Dot r i p c  astuia, Fabr 
Mat~lta vicfor, I. al)r., Hilgendorf. 
Varuna littorata (Fabr ) ,  A. M. Edw. 

were obtained frorn tho waters a t  the entrance, sncl the rock- 
pools wwe found to be swarming with examples of a species of 
L~ander,  many of wll~ch were oviger0u.s females. 
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Several examples of Palaemon sp. were obtained fro111 the 
small freshwater stream, that  flowed into the sea near the 
entrance (vide supra, 1). 333). 

X ~ P H O S U R A . - A ~ ~ ~ O U ~ ~  no specimens of Limulus were ob- 
tained, their cast sl~ells were exceedingly common on the long 
stretch of sand, that  lies to the south of the entrance (also vide 
Rec. Ind. Mus , Vol. VII ,  p. 87, Calcutta 1912). 

MOLLUSCA.-A large collection of shells was made in this 
locality, as in others visited later : unfortunately in the present 
condition of the collection in the Indian Museum, i t  is impos- 
sible t o  work them out fully and consequently no detailed 
reference to tliis group will be made in this report. A list of the 
species, which have been provisionally identified by comparison 
with named specimens in the hluseum collection, and their 
distribution, is given below (Table 1). I n  all cases the same 
nomenclature as that  in use in the Indian Museum has been 
retained. 

H ~ ~ u ~ r ~ E ~ . - S e v e r a l  examples of a leech, probably h i m -  
natis granulosa ( S L ~ V . ) ,  were ob t a i~~ed  from the same streat11 
mentioned above. These, along with the rest of the collection 
in the Indian hluseum, h i~ve  been referred to Mr. W. A. Hsrding 
of Cambridge, England. 

COELENTERATA.-Small dark-red sea anemonies were fairly 
common on the rocks to the south of the entrance (Kantaunq 
Promontory), and several examples of a stalked species were 
obtained from a small patch of sandy mud a t  the mouth of the 
entrance: these latter were shaped exactlg like wine-glass, 
having a narrow stalk that suddenly widened out below into a 
broad Ant plate. that  served to  fix the animal in the mud. 

Byikhwaaw Bay. -This bay is situated at the extreme end 
of the long 1)romontory that  runs nearly due south between 
Tavoy River and the sea ; i t  is large, with a shelving sandy 
beach, and at. both extremities are rocky reefs, the rocks being 
encrusted wit 11 large barnacles and masses of rock-oysters. 
Between the bay and Tavoy River there is a patch oE low-lying 
country, partly cultivated, but for the most part, occupied by a 
large mangrove-swamp traversed by a creek that  flows into the 
river. 

On two occasions I W ~ A  able to spend a week on shore here, 
t,he first was from January 9th to 14th, and the last from 
MarcI~Bthto I l t h ,  1911. Atlowtidenumerousrockpools were 
left in the reef to the west of the bay, and these were swarming 
wit11 aninla1 life, among the most conspicuous object8 being 
groups of Serpulid worms and brilliantly coloured sebsne- 
monies. 

PISCES.-Numerous species of fish were obtained from the 
rock pools and from the waters of the bay, and among them the 
following were ident,ified :-- 
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dtherina pinquis, LacBpede. 
Apogon fasciatus (White).* ( = A.  novem/asciatus, Cuv. alld 

Val.) 
Caranx af inis ,  Riipp. 
Caranx hippos (Linn.) . 
Chilodipterus lineatus (Forsk.). 
Clupea longiceps (Cuv. and Val.). 
Eleotris muralis (Quoy and Gaim) Cuv. and Val. 
Equula fasciala, Lackpede. 
Gobius ornatus, Riipp. 
Glyphidodon notatus, Day. 
Glyphidodon septemfasciatus, Cuv. and Val. [=  Abudefduf 

septemfasciatus (C. V.)] 
Mugil waigiensis, Quoy and Gairn. 
Muraena nebulosa, Ahl. [ = Echidna nebulosa (Ahl.)  ] 
Muraena teaselata, Richardson. ( = Gymnothorax favagi- 

neus, B1. and Schn.) 
Periophthnlrnus koelreuteri (Pall.). 
Platycephalus insidiator (Forsk .). [ = P. indicus (Porsk .)] 
Plat yglossus leparensis (Bleeker). 
Plesiops niqr icans R iipp. 
Plotosue arab (Forsk .) . ( = P. anguillaris, Lacbpedc.) 
Pornacentrus littoralis, Cuv. and Val. 
Pristiporna furcatum ( B1. Schn.) . 
Salarias dussumieri , Cuv. and Val. 
Salarias lineatus, Cuv. and Val. 
Salurias quadricornis, Cuv. and Val. ( = 8. rivulatus, Riipp ) 
Scorpaena nrmata, Sauv. 
Sebastichthys strony/ia, Cuv. and Val. ( = Sebastea strongin 

C .  V.) 
Serranus boenack (Bloch.) . 
Serranus pantherinus (LacBpede ) . 
Sillago eihama (Forak.). 
Btro~nateoicles sinenais, (Euphr) . 
Therapon jerbua (Forsk .) . 

Tho freshwater streams also contained numerous examples 
of Haplochilua panchax (Ham. Buoh.), and a species of Qobiue : 
as regards the former, the e x a q l e s  obtained' during my firat 
visit in January agreed exactly with the description given by 
Day, but on my second visit I found that  they had altered 
considerably as regards their colouration; this difference I 

Since the above liet was compiled, Dr. Max Weber h a ~  ~ubliehed 
his account of tho fieh obtained by the " Siboga " (Siboga-Expeditie, 
Monograph LVII. " Die Fieche der 8iboga-Expedition. " Leiden. 
1913). As he has in many cases altered the nomenclature, I have given 
in brecket.8 hie specific name in all caeee where any chenge h~ been 
made. 
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attribute t)o the  a~surnpt~ion of a special breeding colouration 
(Southwell and Sewell, 1913, p. 10). 

TUNICATA.-On several occasions groups of Ascidians were 
washed asllore by the tide ; each group consisted of six to eight 
individuals arrangedside by side. The mouth and anal apertures 
were placed close together on the somewhat flattened upper 
surface, and in many cases a species of Hydroid was found 
growi~ig round the oral opening. Each individual was aboub 
14" in length and was covered by a separate test, which was 
impregnated with particles of sand and was of a delicate 
purple- blue colour. 

CRUSTACEA.-AS usual the sandy beach was swarming with 
Ocypode crabs, 0. ceratophihalma (Pallas), Ortm. and 0. 
cordimana Desm, and, as in Hinz6 Basin, these species showed 
the same peculiarities in both colouration and burrowing. The 
rock reefs were frequented by numerous Grapsoid crabs Grwpsus 
strigosus Herbst and il~etapograpsus rnessor (E'crskal) A. M .  Edw. 
Other species of crabs obtained in this locality are as follows :- 

Botilla myctiroides : Edw. 
Epixanthus /ronlalis (Edw.) Heller. 
Gelasimus annulipes, Latr.; Edw. 
Matuta victor, Fabr. ; Hilgendorf. 
Neptunus pelagicus, Linn. 
Neptunus sanguinolentus (Herbst.) 
Resarma quadrntum (Fabr.) 
Thalamita crenata (Fabr.) Edw. 
Thalamita danae Stimpson. 
Tkalamila prymna (Herbs t.) 

Two of the above species had apparently made their 
appearance in tbis locality during the interval between my two 
visits. The first example was the Gelasimus annulipes : no 
examples of this species were obtained during my first visit, 
whereas on the second occasion that  I visited the locality 
they were exceedingly numerous and conspicuous, so much so 
that had they been prosent previously I feel confident that  
they could not have been overlooked : moreover the " tide- 
watcher," who was living in camp in the Bay for a period of 
some three months, assured me that this speciea had only 
recently made its appearance. The second example was Dotilla 
myctiroides ; this is a comparatively rare species, but on 
one occasion during my second visit, quite a small army of 
them were found marching across a patch of damp sand close 
to the rock reefs on the west side of the bay, though no 
examples had been seen during 1ny first stay in the locality. 

A single specimen of a large purple-blue Hermit crab 
I~elonging to the genus Cosnobita was also obtained. It ap- 
pears to be an example of C .  rugosa, Edw. 

STOMATOPOD A.  -Several specimens of Gonodactylus chiragra , 
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Fabr. were obtained among the rocks and boulders of the reef t o  
the west of the bay. 

ECHINODERIIATA.- Several specimens of dstropecten, sp , 
alld one example of Pentwceros, sp., were obtained on the sandy 
beach, and in one small rock-pool a t  the extreme end of the 
promontory to  the west of the bay numerous examples of 
a spiny sea-urchin, black in colour, were found. 

Large Holothurialis, Holothuria a tm,  Jiiger, were common 
on the rock reefs, and two examples of a Crinoid were also 
secured in the same locality. 

MOLLUSCA.-The rock reefs, as has already been mentioned, 
were crowded between tide-marks with masses of rock-oysters 
and large examples of a species of Balanus. A fairly com- 
plete list of the mollusc fauna of the various localities is given 
in Table I (Appendix). I have throughout followed the nomen- 
clature adopted by the late Mr. Neville, who arranged the 
Mollusc collection in the Indian Museum. It is  interesting to  
note that  this was the only locality where examples of Melea- 
grina margaritifera were found. According to Brown and 
Simpson, (1907, p. lo) ,  the channel between Cap Island and 
the Mainland forms a large Pearl-oyster bed. I am, however, 
rather inclined to doubt t h i s  statement for, although scat- 
tered examples were found there was no trace of any large bed 
to  be seen, and further, the tidal current through this narrow 
pirssage is extremely stroug, being usually three knots, and i t  
is difficult to see how spat  could obtain a holding in any large 
quantity. 

One or two small specimens of a Polypus were found in 
the  rock-pools and on one occasior~ a mass of eggs of some 
fairly large Cephalopod was found attached t o  a rock near low 
tide mark. 

COLLENTERATA.-Two diff erent species of coral were found 
urowing in the rock-pools, one of these was a species of Porites. 
?'he other example I have been up to  the present unable t o  
refer t o  any genus ; a colony of an Alcyonarian was also found 
in a rock-pool. It appeared to be same species as that dredged 
in shallow water in Nyan-byni Ray. 

PORIFERA.-TWO species of Porifera were also found grow- 
ing in the pools : the first of these was of a brilliant orange 
colour and formed a tliirl sheet with numerous oscula encrust- 
ing the shells of a, species of Lamellil,rnnch molluec. The skele- 
ton consisted of numerous silic~eou~ spicules arranged irrealllarly 
and the specimen was apparently arl exarr~ple of rt species of 
Hulichondrina. The second specimen was black in colour end 
formed a fairly thick layer, about 1 4 "  in thickness, growing 011 

the rock itself. Numerous large oscula were present and the 
skeleton condisted of a network of npongin with a few scattered 
rod-.shaped siliceous spicules : i t  belongs to the group Ceratina. 
This latter form wm interesting as i t  provided several examples 
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of commensalism : i t  formed a habitat, for numerous Polychaet 
worms and small Ophiuroids, which were living in tubes and 
cavities in the sponge tissue, while scattered through the 
sponge with their mouth just level with the surface were 
several specimens of a species of Ralanus : these belong to  the  
genus Acasta, and probably represent a new species. A single 
small Gebza, sp. was also found inhabiting a larger cavity in the 
middle of the sponge ; this cavity was about 1 $" long and had 
three openings on the surface, wliilo a t  the extreme blind end 
was living a small colony of Ophiuroids. 

On the east side of Tavoy Point, a t  the entraance t o  Tavoy 
River, the fau.na is much less abundant Here the coast 
partakes of the same nature as the region t o  the south, the  
rocks on the beach are covered with a layer of slimy mud, and 
instead of intervening clean sand we get extensive mud flats. 
Here the Periophthal~nus koelreuteri abounds and a single 
small specimen of Limulus moluccanus, Lat reille, about 2" in 
length, was obtained. The seine-nrt was used 011 one or two 
occa~ions but verv little was obtai11c.d : the catch conqist,ed of 
a few exa~uples of Trtnca,itA~~s binculcntus and T .  brcvirostris, all 
immature, and a single large e ~ a ~ n p l e  of Neptunus pelagi- 
cus. 

During IIIV second visit t o  Byil<liwaaw Bay, an expedition 
was made t o  kerf Island, which lies close to  the right bank of 
the river near the mouth, for the purpose of obtaining speci- 
mens of the  whip-scorpion Hypoctonus binghnmi, Oates, which 
is known to  frequent this island. Unfortunately no examples 
were seen. The shores of the island consist of boulders and 
stones embedded in mud : specimens of PeriopRthalmus koel- 
reuteri and a single example of a crab were found, but  with these 
exceptions , the shores appeared t o  he uninhabited. 

ISLAND STATIONS.-A chain of islands extends down the 
whole length of the coast in tlhis region ; t o  the north, off the  
coast between Hinz6 Rasin and Tavoy Point,  are the North, 
Middle, and South groups of the Moscos Islands, while to  the 
south of Tnvoy River lie Tnvoy Island and Iron Island, as  
well as numerous others too small t o  merit R specific name. 

On several occasions I was able to  land on the islands 
belonging to the various groups. As regards the Moscos 
Islands, the farina does not appear to differ materially in the 
bhree groups, so I will therefore consider them together. In  
every case the shore consists for the most part of rock and 
borilders with rtn occasional sandy bay. Thegeneral fauna, is as 
follows :- 

PISCES. 
Most of the islands in the Moscos Arcllipelago are utilized 

from time t o  time by the Burmese fishermen as their head- 
quarters during fishing expeditions ; a few huts are t o  be 
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found here and there on the larger islands, but  the majority of 
the fishermen come off from the mainland. 

Amongst others they catch the following species in fairly 
large numbers. 

Carcharias, sp. 
Chorinemua sancti petri, Cuv. and Val. [ = C. mazdetta 

(C. V.) ,  Klunz]. 
Dicerobatis eregoodoo, Can bor. 
Polynemus indicus, S h a  w. 
Pristis, sp. 
Rhinobatus, sp. 

Example3 of the following species were obtained. 

dmbassis urotaenia, Bleek2r. 
Atherina pinguis, Lacbp. 
Chilodipferus lineatus, (Forsk). 
Clupea lon~iceps (Cuv. and Val.). 
Glyphidodon sordidus, ( E'orsk. ). [ = A budefdu f sordidus 

(Forsk.)] 
Mugil waigiensis,' Quoy and Gaim. 
Periophthalmlts koelreuteri (Pall. ) . 
Platyglossus leparensis ( Bleeker) . 
Platyglossus nolop~is ( Bleeker) . 
Salarias dussumieri Cuv. and Val. 
Salarias unicolor, Riipp. 
Therapon pula,, Cuv. and Val. 

Immense shoals of young and immature fish on several 
occasions catne in with the rising tide into eome of the eandy 
bays round thcse islands. These shoals consisted mainly of 
examples of Therapon, Atherina and Clupea. These young fish 
are captured by the Burmese fishermen in enormous quantities 
by means of large pockebseine nets, in some instances as long 
as two hundred yards : the resulting catch is dried and is then 
imported into Burma for tho manufacture of " ngapee." 

On the Middle Moscos North Island a tidal creek was 
found that  contained large numbers of Haplochilue melastigma 
(McClell.) ; in these examples the whole of the caudal fin wm 
edged with a brilliant orango-yellow colour. 

CRUSTACEA.-As u s ~ ~ a l  the ~ a n d y  bearh was frequented by 
Ocypode, and the rock reefs by Grapsoid crabs, and several 
examples of a Cenobite hermit-crab, apparently the asme 
species as that found in Bgikhwaaw Bay, were obtained on 
the Middle Moscos Islands. 

E C H I N ~ D E R N I A T A . - H O ~ ~ ~ ~ U ~ ~ ~ ~ ~  (Holothuria atra, Jager) oc- 
curred in largo numbers among the rockg. Several specimen8 of 
a black spiny sea-urchin were found in a rock pool on the Middle 
Moscos South Island : these differed somewhat from thwe 



Vol. l X ,  Nos. 8-9.1 Biological TVorrE of the " Invesliyator." 343 
[AT.S.] 

obtained in Byikhwaaw Bay on the mainland in possessing 
longer and more delicate spines, and were apparently of a differ- 
ent species. A species of Spatangid was also found on the 
North Moscos Islands. 

MOLLUSCA.-The crevice3 and holes in the rocks were filled 
with large numbers of Chiton (Acanthopleura) spiniger, Sow. 
which the natives here collect and use as food. 

P o ~ ~ a ~ ~ ~ ~ a . - E x a m p l e s  of Serpulidae are common in the 
rock pools round the islands. 

A 

COELENTERATA.-COI~I is abundant all round these islands 
and almost invariably, where there is a sandy bay, large beds 
and reefs of coral are to be found. It is interesting t o  note 
that  as one passes gradually southward, the quantity of coral 
to  be found gradually diminishes. Thus in the South Moscos 
Islands, coral beds are much less abundant than they are in 
either the Middle or North Moscos groups, while round Tavoy 
Island i t  is almost completely absent, only one or two small 
isolated colonies being found in rock-pools a t  the north entrance 
to Port Owen. 

Nunlerous species were obtained on these isla~lds belong- 
ing to the following genera :- 

Favicc (two species). 
Fungia (a  single species). 
Galaxia ,, , 9 

Goniastraea. , , 9 , 
Madrepora (several species). 
Poriles (a single species). 
Symphillium (a single species). 
Turbinaria 9 y , , 

One of the examples of Madrepora was Iound to be infested 
with a barnacle, living in a small crater-like cavity a t  the tip 
of nearly every branch. This proved to be Pyrgoma madreporae, 
Borradaile, a species hitherto known only from the Meldive 
Islands. 

Sea-anemonies are also quite common growing on the 
rocks : these were apparently of two kinds, in one the stonlo- 
daeunl and disc were of a brilliant emerald green with dueky- 
mauve coloured tentacles, whereas in the second the colours 
were the exact opposite, the disc being a dull purple with 
green tentacles. 

Tavoy Island, Fisher Bay, (station 411). 
I landed here on November ZOth, 1911, and remained on 

shore till the 26th. The coast is composed for the most part 
of boulders and small atones with occa~iona~l ledges of solid 
rock ; in the hay itself the shore consists largely of exteneive 
mud-flats, which dry a t  low water, and intervening patches of 
mud and stones. 
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The  freshwater streams contained large numbers of Haplo- 
chilus panchax (Ham. Bucll.), and  the  mud-flats were frequented 
by Periopltthalmus Itoelreuteri (Pall.). T h e  following species 
were obtained from the waters of the  Bay :- 

Ambassis nalua (Ham Buch.). 
Apogon lincolatus, Cuv. and  Val. = A ~ c h a m i a  lineolnta 

(C. v.11 
Equula jascinta (Lacbp . ) . 
Gerres lucidus, Cuv. and  Val. 
Qerres oeyena (F'orsk.). 
Haplochilus melastigma ( McClell.). 
IIemiramphus dispnr, Cur.. and l'al. 
Lutja?tus, sp. 
:l.ilugil waigiensis, Quoy. a n d  Gaim. 
Platycephalus insidiotor (F'orsk ). ( = P. indicus Linn .) 
Platycephalzcs tuh~rculatus ,  Cuv. and  Val. 
Sillago sihuma (F'orsk.) . 
Therapon jarbua (Forsk.). 
Teuthis vermiculata (Cuv. a n  I Val.). [ = Amphacanthus 

??ermiculatus (C. V.)] 

Such rock pools a s  could be fou t~d  cont,ained nunlerous 
fish, for the most pa r t  examples of- 

Uobius ornatus, Riipp. 
Sabarias lineatus, Cuv. and  Val. 
ScrInrias dussumieri, Cuv. and  Val.  

A single exa~np le  of a n  apparently new species of Cryptocen- 
trus was cliscoverecl concealed beneath a largo stone on the beach 
between tide-marks. A full acccount of this species will be 
published shortly in  the " Records of the Indian Museum." 

UROCHORDATA.-A single specimen of a species of Ralano- 
glossus w ~ s  found half-buried in  the mud under a stone between 
tide- marks. 

CR~JSTACB A.-The stony beach was swarming with small 
crabs and under nearly every stono between tide-marks a small 
epecimen of a Porcellnnid was concealed. The rocks and 
boulders were also f~.equented, as  usual, by the Uritpsoid crabs 
6'rapsus grapsus (Linn.) and  Metapograpsus measor (Forskal.) 
Edw. Small patches of lnl~cl lying scattered among the  stony 
parts  of the s l~o re  were frequented by  nunrbers of flelaaimus 
telragonum (Hahs t  ), while the  mud-flats n t  the head of 
the bay were inhabited by large numbers of Q ~ h s i m u s  annu- 
liperr, Latr . ,  Edw.  Although I watched these crabs most care- 
fully I was unable to  convince lny~e l f  t ha t  the  waving of the 
large olaw served any obvious function sexually. The waving 
was of a slow and almost rytllmical character and was not 
accelerated on the approach of a fen~ale, nor was i t  absent or 
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even less violent in those cases where no female was to be seen 
in the dcinity : there was no trace of the excitement described 
by Alcock (1901, p. 67). Pearse (1912, p. 113) has recently 
given a very good account of the habits of the fiddler-crabs in 
tho Philippines, and so far as they go, my observations agree 
with his description. 

The colouration of Gelasimus telragonum (Herbst.) is peculi- 
arly striking : the carapace in front is yellow, turning to a pale 
green in the centre and posteriorly to a bright blue, with a 
very distinct pattern outlined in rows of black dots. 

Ventrally the abdomen was of a purple-blue tinge while 
the iscliium and merus of the external maxilliped was a bright 
blue. The legs were orange in colour turning to a brown on the 
carpus and dactyl. 

The large chela in the male was pale yellow with a splasll 
of orange a t  the base of the fixed digit. In  tlle female the chelae 
were splashed with blue on the I~ands and the carpus of the 
ambulatory legs was orange, not brown as in the male. 

In additiorl to the above, tlie following species were 
obtained : - 
Decapodn, Reptantia. 

Charybdis (Goniosgma) nzcrguiensis, de Man. 
Clibanarius prtdnvensis, de Man. 
Epixanthus jrontalis (Eclw.), Heller. 
Leptodius exaratus, Ed w. 
Macrophthalmus errato, de Ma,n. 
Mac~ophlhalmus verreauxii , Ed w. 
Neptunus sangz~inolantus (Herbat). ju v. 
Pilumnus vcsperlilio, Fabr. 
Sesarma quadratunz (Fabr.) 
Thalanzitn crennla (La.tr.) , Edw. 

Several examples of the following species proved to be 
ovigcrorls females, viz. Celasimus tetragonunt , Leplodius exaratus, 
Metayograpsus messor, and Pilumnzts vesp~rlilio. 

As regards the exanlples of Lcptodius, these were all, even 
t1he ovigerous females, quite small, nleasuring only 5-6 mm. in 
the breadth of the carapace : several specinlnns were found to  
be in€ ected with a species of Sacculina and i t  is possible that  the 
small size of the examples wrtq the result of parasitization. 
Decapoda, Natnntia. 

Pcneus indicus, Edw. juv. 

Numerous exnn~ples of Peueids and Alpheids were also 
obtained from the roclr-pools ; also examples of species of 
Callianidea and Qebia 

Stomrr topoda.- A single speci~nen of Gonodactylus chiragra, 
Fabr. wns captnred in a rock-pool. 
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Two species of Asteropecten were obtained, viz. A.  indicus, 
Daderlein and A. andersoni, Sladen. In  addition, large black 
Holothurians , Holothurea ntra, Jiiger , were common on the 
beach and two specimens of a smaller variety, having a purple 
colour, were obtained from the same situation. 

Two or three examples of a littoral Nermertine worm were 
obtained from the rock-pools and muddy beach. 

~OELENTERATA.-On severe] occasions the incoming tide 
brought in numbers of a species of Rhizostomousmedusa, be- 
longing to  the genus Lychnorhiza. These, though apparently all 
of the same species, showed considerable variation as regards 
their colouring : in some they were transparent white, the bell 
being dotted over with numerous chocolate-brown spots, 
whereas others were of a unifarm pale-blue and were unspotted, 
and i t  was noticed that  the pale-blue variety was usually larger 
than the spotted one. In nearly every case the medusa was 
accompanied by one or more young larval fish. A few 
examples belonging to  the genus Cassiopea were also obtained 
in the bay. 

As already mentioned above a few isolated colonies of a 
species of Favia were found growing in rock-pools near the 
N. entrance to  the Bay, but there were no large beds seen any- 
where. 

PORIFERA.-TWO species of sponge were found growing 
on the rocks. Dr. N. Annandale hag been kind enough to  
identify these for me : he informs me that one belongs to the 
genus Sp~ngosorites and the other is an example of Isodiclya 
tubuloranaooa, Carter. This latter species was originally described 
from the Mergui Archipelago (Carter, 1889, p. 70). The present 
specimens agree closely w ~ t h  the type bot\l in structure and 
external appearence, except that they are of a bright purple 
colour, wherecbs the type hag completely lost any colour i t  may 
have had. 

BOTTOM TRAWLING. 

During the survey season 1910.11, it waq only possible to 
carry out four trawls, a t  stations 388 -391, but during the 
eeoson 1911-12. eix trawls were successfully carried out. 
Accounts of the fish ' and crustacea obtained during 1910-1 1 
have already been published, 00 that no further report on these 
will be made. At atation 388 (26.i~-11. 7" 44' 10" N : 76" 35' 
45" E. 670 fathoms) a large number of examples of MADBRIP~- 
RARIA were obtained. These all belonged to the Turb ino l id~  
and have been referred to the following species. 

- . - -  - 

1 Sewell, 1912 (a) 9 Kemp and Sewell, 1912. 
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Stepl~anetrochus oldha.mi, Alcock. 
Four examples were obtained and although exhibiting 

inter se a considerable range of varialion, they appear t o  fall 
into line with other specimens in the Indian Museum, previously 
obtained by the R J . M . 8 .  " Investigator " and described by 
Alcock (1898, p. 19), under the above name. 

Flabellum ~avoninum,  Lesson. 
A single specimen was obtained and was referred to  this 

species. The example is of interest in that ,  while undoubtedly 
belonging to the above species, yet in some respects i t  aproxi- 
lllates to  F .  paripavoninum , Alcock (loc. cit., p. 21), especially 
as regards the absence of a pedicle and the presence in its 
place of a '( sessile scar of attachment." I ts  occurrence serves 
to justify Prof. Stanley Gardiner's (1904, p. 123) opinion that  
F. pavoninum and F. paripavoninum are, in rectliby, repre- 
sentatives of the same species. 

Flabellum japoniczcrn, Moscley. 
Thirty representatives of the species were obtained, show- 

ing considcl.able rmge of variation both in the condition of the 
columella, as described by Alcock (loc. cit., p. 23), and in the 
form of t l ~ e  septa which varied from perfectly straight plates to  
a markedly crinkled condition, closely resembling that  found 
in F.  laciniatum. 

A single example of Ceriantkus, sp., was also obtained. 
POLYOHAETA.-Numerous worms belongi~lg to the family 

Maldanidae were obtained together with the tubes in which they 
live. I 

The results oE the six-bottom trawls that were made 
during the survey season 1911-12 are, so far as they have 
been worked out a t  the present date, given below :- 

Station 392. 
8" 43' 30" N. 

790 00' 00" E. ) Depth-PO0 fathoms. 

On this occasion three or four sharks about 4 feet in length 
came up with the trawl. Unfortunately while the trawl was 
being brought alongside. two or three of the contained fish, 
one apparently an example of Colocongcr, floated out through tlm 
mouth, and, although a n  attempt was made to recover them 
by lowering a boat, the s11arks 11ad a1read.y made use of their 
opportunity and they were lost irretrievably. 
PISCES. 

Mncrurus mczcrolophus, Alcock. 
Two examples were obtained and nre refcrred to the above 

species. 
EOHINODERMATA. 

Several examy~les of Ophiuroidea wore obtained ; also 
several specimens of Asteropzcten and a single Phormosoma, sp. 
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ALOYONARIA. 
Examples of both Umbelluln and Pennaluln were obtained. 

Flabellum laciniatum (Phil) ; var rnessum, Alcock. Two 
examples were obtained, both, unfortunately, somewhat dam- 
aged, but i t  was obvious that both must be referred to  this 
species and were in all probability examples of the variety 
first obtained by Alcock (1902, p. 31) in the Andaman sea and 
afterwards in t,he " Siboga" collection, where he gives i t  the 
name, of var. messum. The margin of the calyx was not deeply 
cut into petaloid lobes, but much more nearly resembled the 
condition found in F. japonicum, Noseloy. As regards the 
compressed flat sides and sharp wing-like lateral costae, the 
epecimens were typical of the above species. 

Caryophyllia; , sp. 
A single dead corallum, with the calicular margin some- 

what badly damaged, was also obtained and is referred to this 
genus. 

Station 395. 

'3: 29: 0°: N' ' Depth-50 fathoms. 
9 1  30 GO E. 

Station 306. 
13' 29r 30" N' ' Depth-50 fathoms. 
97' 37' 50" E. j 

These two trawls were mado on the same day a t  a dis- 
tance of a few miles apart. In  both cases the nature of the 
sea bottom was the same, consisting of a soft mud wit11 numer- 
ous mollu~c shells. The results obtained were very similar and 
I therefore have considered them together. The numbers 
given after the names of the species or genera refer to the 
trawl in which the specimen was obtained. 

Amblyopus sp. (396). ( --- Taenioides ~ p . ) .  
Arnoglosszb.~ macroloph us :\ lcock (306) .  
Laioptery. xanthostictn ( Alcock) (395,396). 
Bregmaceros sp. (395). 
Champsodon quentheri Regan (306) 
Ophichlhy sp. (396). 
Ostracion turritus Forsk. (396). 
8ynnptum altipennia Alcock (395) .  
Tetmodon im,maculatu.~ B1. Schn. (396) 
Uranoscopu.9 cognn tus Cant . (398). 
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CRUSTACEA. 
Aeqeon medium, A1coc.k and And. (396). 
Ascania quinqzcespinosa, Alcock and And. (396). 
Carcinoplax longimanus, De Haan., juv. (396) 
Charybdis (Uoniohell~nus) hoplitea, Wood Mason (395). 
Egeria arachnoid?~ (Rnmph) , Edw. (396). 
Leucosia obtusif rons, De Haan (396). 
Neptunus (dmphitrite) argentatus (White) A.M.E. (396). 
Pa~iphiculus rostratus Alcock (396). 

Two examples of a small species of Munida were obtained 
a t  station 396. 

Metapeneus monoceros, Fabr. (396). 
Parapeneus longipes, Alcock (395). 
Solenocera sp. (395, 396). 
Gebia sp. (395). 

A single example of the rare Squilla jasciata De Haan. was 
obtained a t  station 396. 

A single exanlple of the barnacle, Scalpelbum rostratum, 
Darwin, was also secured at station 395. I t s  occurrence is of 
interest, as this is, I believe, the first occasion on which i t  has 
been recorded from Indian waters, though it is common in the 
Malay Archipelago. The specimen is also from shallower water 
than any other species of the genus previously obtained by the 
R.I.M.S. " Investigator." 

Several examples were obtained in both trawls. Subse- 
quent exalninabion shows that  they belong to the following 
three families :- 

Qlyceridae (335). 
Polynoidne (39 5,396). 
Terebellidae (396). 

Examples of Olindias wba.layensis, Maas, were obtained a t  
both etations, as also were numerous specimelu of a Hydroid 
belonging to the genus Lytocarpus. 

Station 464. 22-iv-1912. 
6 O  02' 30" N : 81" 29' E. 
Total soundings from 68 to 62 fathoms. Net used. Ag- 

sssiz trawl. 
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This haul included a large number of Alcyonacea and Gor- 
gonacea, representing about twenty different species ; several 
sponges and corals were also present. Attached to these were 
numerous Ophiuroids and Crin~ids. The fish were not numer- 
ous and those that were obtained were small, but on the other 
hand the Cruatacea were particularly well represented. 

The following species have been identified :- 

PISCES. 
Fistulal.ia serrata, Cuv. ( = 3'. petirnba, Lac6p.l 
Scorpaena erostris, Alcock. 

Cancellus investigatoris, Alcock. 
Charybdis (Coniosoma) orientalis, Dana. 
Eumedonua zebra, Aicock. 
Eupagurus investigatoris, Alcock. 
Hyastenus gracilirostris, Miers. 
H ynstenus pleione (Herbst.). 
Lambrus (Rhinolarnbrus) cybelis Alcock. 
Naxia cerrastes, Ortmann. 
Naxia sp. (possibly N. hystrix). 
Ptychogaster, sp. 
Puerulus angulatus, Spence Bate. 
Quadrella coronala, Dana. 
Quadrella coronata var. reticulata, Alcock. 
Raninoides serra tifrona, Henderson. 
Sphenomerus trapezoides, Wood- Mason. 
Spiropngurus spiriger var. profundorum, Alcock. 
Tozeurna armatum, Paulson. 

And in addition several examples of a Munida, an Alpheid, 
and a Porcellanid. 

The example of Naxia cerastes is of interest in that, while 
closely agreeing with the description and the type specimens of 
iV. cerastes, i t  presents certain resemblances to N. investigatoris 
(vide Alcock 1895, p. 218). The present specimen shows the 
typical long rostra1 spines and the prominent supr&ocalar 
spine, but it resembles the latter form in that the hands of the 
chelipeds are inflated, and the gap between the fingers of the 
clielipede is intermediate in size between those in typical speci- 
mens of N. cerastes and N. investigatoris. 

The spines on the distal ends of the meropoditea of the 
laat three pairs of legs, mentioned by Alcock as distinctive of 
N. investigntori-8, are greatly reduced in both spociea, end the 
distinction does not seem to hold. I t  appears probable that 
N. investigatoris is merely a variety of N. cerastee. 

STOMATOPODA : A single example of PseudosquillQ mono- 
dactylus, (A.  M.-Edwards). As Nobili (1906, p. 336) has pointod 
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out, this scarce form is probably not a true species but a post- 
larval stage of some other member of the genus, probably 
P. ciliata, E'abr. 

Station 465. 22-iv-1012. 
5" 56' N :  81' 22' E. 

Nature of bottom. Crlobigerina ooze. 
Depth of net. 132-109 fathoms. 
Net used. Agassiz trawl. 

PISCES. 
Antigonia cnpros (Lowe). 
Callionymus kaianus , Gun ther . 
Chelidoperca investigatoris (Alcock). 
Setarches giintheri , Johnson. 

CRUSTACE A .  

Calcinus elegans (Milne-Edwards). 
Mursia bicristima.na, Alcock and Anderson. 
Paquristes calvus, Alcock. 
Paguropsis iypica , Henderson. 

I n  addition to the above, examples belonging t o  the Ce- 
phalopoda, Gastropoda, Echilloderlllata and Gorgonacea were 
obtained. 

Station 466. 26-iv-1912. 
9" 32' N : 76' 45' E. 
Nature of bottom. Fine sand and rock. 
Depth. 105 fathoms. 
Net used. Aggassiz trawl. 

While the trawl was being towed i t  caught on a rock and 
was badly torn, in consequence t h e  resulting catch was very 
small. 

The following were identified. 

PISUES. 
Champsodon guentheri Regan. 

CRUSTACE A. 

Metapeneus coniger , Wood-Mason. 

Station 467. 26-iv-1912. 
9" 66' N : 75" 41' E. 

Nature of bottom-Coal~~e sand and mud. 
Depth-75-42 fathome. 
Net used-Agassiz Trawl. 
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PISCES. 
Arnoglossus brevirictis, Alcock. 
Cal l i onymu~  longicnudatus, Schleg. 
Champsodon guentheri, Regan. 
Dysomrnopsis, sp. 
Minous inerrnis, Alcock. 
Y latycephalus, sp. 
Rhomboidichthys polylepis , Alcocl<. 

Charybdis (Goniosoma) orienlnle, Dana. 
Cryptopodin fornicatn (Fubr.). 
Egeria investigatoris, Alcock. 
Heterocrypla, sp. 
Lambrus longimanus, Leach. 
Leucosia unidentata, De Haan. 
Lupoct~clus rotundatzc.~, Ad a ~ n s  and White. 
itl yra brevimana , Alcoc k .  
Neptunus (Amphitri te) argentatus (White), A. M .  Edw. 
Parapeneua longipes, Alcock. 
Randallia eburnea, Alcock. 
Raninoides serraliirons , Henderson. 
Spiropagurus apiriger , var. prof undorum, Alcock. 

In addition two specimens of a species of Aphrodite and 
examples of all three group of Echinoderms were obtained. 

On one occasion an at tempt was made t o  trawl from a 
steam-cutter in Nyan Byni Bay (13" 39' N : 98' 73' E). The 
depth was about 5 fathoms and the bottom colleisted of soft 
sand and mud with numerous small m o l l ~ ~ s c  ehells. The catch, 
which was small in quantity, consisted of the following :- 

PISCES.-Several young examples of Plntycephalua indicue 
(Linnh) about 2" in length. 

CRUSTAOEA. 
Philyra acabriuacula (Fabr.). 
Neptunus aanguinolentus (Herbst.). 

M ~ ~ ~ ~ ~ c a . - N u r n e r o u a  mollusc shells. A small ~pecimen 
of Loligo, sp. 

EOHINODERMATA.-A single Ophiuroid, badly damaged. 
COELENTERATA.-A few specimens of Alcyonaritlns, ell be- 

long in^ to the family Alcyonidae ; and 
one or two branches of a n  Hydrozoon. 

MID-WATER TRAWLING. 
During the season 1911-13, for the first time in the history 

of the Marine Survey of India, e midwater trawl was made use 
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of. Up to  the present time four successful hauls have been 
made. IJnfortunately the net in use at, present is not a self- 
closing one, but it is hoped t ha t  in the near future this preeent 
~tpparatr~v will be replaced by one of a newer pattern. 

Sation 393. 
7" 21' 6" N. ( Depth of net-200 fathoms. 

85' 7' 15" E. I Total sounding-2000 fathoms. 

Although great care was taken, i t  was found when the net 
was hauled on board that  a large number of the specimens, 
especially the smaller fish and the larger crustacea, were some- 
what badly damaged, but the Copepoda were in excellent con- 
dition. 

The following specimens were identified :-- 
PISCES. 

Cyclolhone microdon (Gunther). 
Cyclotho~ze signata (Gun ther). 
Melamphaes mizolepis, Giinther. 
Vinciguerria lucetia, (Garman). 

Examples of Cyclothone microdon (G iinbher) were of corn- 
mon occurrence: hitherto the " Investigator" had obtained 
this species on only two occasions, a t  Stations 13 and 65. 
Further examples have since been obtained with the mid-water 
net a t  Stations 4fj1, 462, and 463, so that  it would appear to  
be a common inhabitant of the mid-water in the Bay of Bengal. 

A few examples of Cyclothone signcltu (Gunther) were also 
obtained. AH has been shown by Murray arid Hjort (1912, 
p. 103), this species occur3 in great numbers in the middle of the 
North Atlanlic at a depth of 600 metres (approx. 270 fathoms), 
whereas C .  microdon occurs a t  a somewhat greater depth, 
about 1,000 fallioms. The depths a t  which mid-water trawls 
have been made on the " Investigator " up till the present 
time range frorn 375 to 475 fathoms, and i t  is probable that  
tho examples of thie lather spocies were caught during either the 
ascent or descent of the net : this would also account for the 
difference in the numbers obtained in the two species. 

A single example of T'inciquerri lucetia, Garman was alao 
obtained a t  this station. This is, I believe, the first occasion 
on which this species has been recorded bay the " Investige- 
tor" : a second specimen was subsequently obtained a t  Station 
464. At Station 4,iZ a small example of a Myctophum sp. was 
obtained, while at Station 463, examples of a young Argyreo- 
pdecus sp. and Astroneslhes sp. were captured: as regards the 
latter, i t  is too immature to 118 diagnosed with certainty, but 
appears to be an immature example of A .  indicua Hrauer. 

TUNICATA .-Three examples of a species of Pyrosoma were 
obtained, and specimens of two species of Salpa, S. hexagons, 
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Quoy and Gaim. and S. zonaria (Pall.). I n  both t,hese last 
cases it waq the asexual form tha t  was obtained. 
CRUSTACE 4 .  

Acanth eph y m ,  sp. 
Gennndas parvus, Spence Bate. 
Gennada~ scutatus, Rouvier : juv. 
Hymenodora, sp. 
Sergestes bisuTcalus, Wood Mason. 
Sergestes , sp. 

Numerous examples of Euphausiacea, mostly young, were 
also obtaineil. 

Augaptiluo horridus, Farran. 
Bathycalanus richardi, Sars. 
Candacia norvegicn , Borck. 
Candacia pachydactyla ( Dana). 
Cornuca1anu.s simplex, 

Wolfenden. 
Disseta palumboi, Giesbrecht. 
Eucalanu.~ attenuutus (Dana). 
Eucalanus elwngatus ( Dana). 
Euchaeta marina (Prestand). 
Euchirella dubia, A Scott. 
Euchirella galeatn, Giesbrecht. 
Euchirella m a ~ i m a ,  Wolfenden. 
Euchirella pulchra (Lubbock). 
Gaetanus c~rrniq~r, Giesbrecht. 
GLaetanus latifrons, G. 0. Sars. 
Gaetanus miles, Giesbrecht. 
Heterorhahdus yrimnldi 

( Richard). 
Heterorhabdus longicornis 

(Giesbrecht). 
Hetermhubdua papilligera 

(Claus) . 
Labidocera detruncata (Dana). 
Lophothrix f rontalis , 

Giesbrecht. 
Lophothrix, sp. 
Luc iculia bicornuta, 

Wolfenden. 
Luciculia clausi (Giesbreoht) . 
Lucicutia maxima, S teuer. 
~Megacalanus princeps , 

Wolfenden. 
Melridia ignota, Esterly. 
Metridaa rnacrura, Sara. 
Melridia princeps, aiesbrcch t. 

Metridia scotti, Giesbrecht. 
Mesorhnbdus truncatus, 

A. Scott. 
Paraeuchaeta harhrcta (Brady ). 
Paraeuchaeta bi.sinuata (Sars). 
Paraeuchaeta californica, 

(Esterly ) . 
Paraeuchaeta propinqua 

(Esterly). 
Paraeuchaeta tonsn 

(Ciesbrecht). 
Paraeuchaeta weberi , A. Scott). 
Pleuromamma abdominalis 

(Lubbock). 
Pleuromnmmn gracilis (Clauu) . 
Pleuromamma quadrungulata 

(F. Dahl). 
Pleuromamma xiphiaa 

(Giesbrecht). 
Rhincalanus cornutus (Dana). 
Hhincahnus nasutue , 

Giesbrecl~t. 
Scolecithrix frontalis 

(Giesbrecht). 
Scotloml&nus farrani, A. Scott. 
Undeuchaeta intermedia, 

A. Scott. 
Undeuchaetu major, 

Giesbroch t. 
Undeuchaeta plumulosa 

(Lubbock). 
U ~ t d i n o p s i ~  , sp. 
Valdivi~lla brevicornia, Sam. 
Valdiviella gigas (Brady). 
Valdiviella in-qigni.9, Farren 
Va,ldivielZa oligarthm, Steucr- 
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The occurrence of Inany of these species is of interest, 
especially the rare Metridia scolti, of which numerous examples 
of both sexes were obtained. I am inclined t o  regard 1M. atra, 
Esterly, as identical with this species. Several examples of 
the hithe140 unknown male of M. macrura, S a r ~ ,  were also 
included in t,he haul. These examples can readily he distin- 
guished from the males of M. princeps, and I cannot agree with 
Wolfenden (1908, p. 15) that  they are the same species. 

OsTRACODA l ~ u n l e r o u s  examples were obtained. AMPHIPODA I 

A single example of a purple-coloured deep-water Medusa 
was present. 

Station 461. 19-iv-1912. 
10" 15' N. : 90" 15' E. 
Total sounding-1800 fathoms (from reading on chart : an  

actlial sounding was not taken). 
Dept,ll of net-375 fathoms. 

Numc.rous slnall fish, i i~cludi~lg both adult and larval 
forms, were obtained, and ainongst the latter was one specimen 
of Antigonia capros, Lowe. 

Nurnerous Pyrosomata, mo.stly small transparent colotiies 
of four individuals. Two species of Salpa : S. multitentacu- 
bata, Qiioy and Gainlard, numerous sexual individuals measur- 
ing about in, with developing embryo, and S. democratica, 
Forskal, several asexual forms. 

CRUSTACEA.-As usual numerous Copepoda, Ostracoda and 
Amphipoda were obtained ; these a t  present have not been 
worked out. Anlong the Decapoda were examples of Acanthe- 
p7~yl.a sanguinea, Wood Mason, and Sergestes, sp. 

C H A E T O ~ N A T H A . - N U ~ ~ ~ ~ ~ O ~ ~ S  exampl0~ of Sagitta, sp. 
C O E L E N T E R ~ T A . - S ~ P ~ O I ~ O ~ ~ ~ O ~ ~  were Common and 0110 ex- 

ample of a Beroe was obtained. 

Station 462. 20-iv- 1912. 
9" 08' N : 87" 25' E. 

Depth of net I (a) Surface tow-net-0 fathoms. 
( b )  Mid-water net a t  476 fathoms. 

Prso~s. 
Mclamphaes mizolepis, Gnthr. 

A Pyrosoma colony, 4" in length. 
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CRUSTACEA. 
Decapoda. 

Acanthephyra, larva. 
Anomura, larva. 
Euphausiacea sp., numerous examples. 
Qennadas paruus, Spence Bate. 
Qennadas  cuta at us, Bouvier, var. 
Qennadus, sp. 
Pasiphaea, sp. larva. 
Sergestes bisulcatus , Wood Mason. 
Sergestes, sp. 

I n  addition there were numerous Copepoda and Ostracode. 

MOLLUSCA. 
Three small Cephalopods. 

POLYCHAETA. 
An example of a large Tomopteris was obtained : the pro- 

portions were as follows :- 

Length-2{ inches. 
Length of seta-4 inches. 
No. of segments-43. 

The narrow caudal region had been broken off ; a detached 
caudal region, probably belonging to  this specimen, was present 
memuring If". 

Station 493. 21-iv-1912. 
7" 37' N. : 81" 29' E. 

Nets [ Surface tow net-0 fathoms. 
Mid-water net-400 fathoms. 

YISCES. 
Vinciguerria lucetia (Garman). 

CBU~TAOEI A. 

Examples of Pasiphaea, Sergeetes and Uennadag. 
Numerous Copepoda, etc. 

SIPHONOPHORA. 
Abyla trigona Q. and G. (?) 
Diphyes appendiculala Each. 

POLYCHAETA. 
A second large Tomopterie sp. ww obtained : ita propor- 

tiona are as follows :- 
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Length of body-3,1 inches. 
9 )  ) I  seta,-5J inches. 

No. of segments-43. 

Unfortunately the tube containing the surface collection 
.was broken in transit and its contents lost. 

OBSERVATIONS ON THE SURFACE PLANKTON. 

During both years a large number of collections of t h e  
surface.plankton were made a t  different stations : in  the first 
survey-season 1910-11 numerous tow-nettings were taken in  the 
region of the coast from the  Middle Moscos Islands to  Tavoy 
Point, and during the second year 1911-12, a further series of 
collections was made a t  stations extending from Tavoy Point 
t o  the north end of Iron Island. 

I n  addition t o  these, tow-nettings were also taken of the 
plankton at the mouth of Rangoon River (station 394) in 
H i n d  Basin and a t  stations 393, 395 and 396, where bottom 
trawls were also made. 

The results obtained in the more northerly region as 
regards the occurrence and distribution of the diatom flora and 
Copepoda have already been publisl~ed. (Sewell. 191 2 (b) ,  
p. 349.) 

I have there shown that  in this region the plankton exhibits 
a regular banded arrangement, so tha t  the region can be 
divided up into four areas : in the Inore southerly region from 
Tavoy Point to Iron Island there was no indication of any such 
division, the planktonic distribution being uniform throughout 
the whole area. Here the diatoms present were for the most 
part examples of Chaetoceras, Rhizosolenia, Asterionella, and 
Bacteriastrum with usually some examples of Ceratium tripos : 
in this respect, therefore, the whole of this region is continuous 
with the area tha t  runs rlorthward from Byikhwaaw Bay and 
the mouth of Tavoy River to the South Moscos Island. 

During the later part of January and February, 1912, 
large numbers of Coscinodiscus were present in the surface 
tow-nettings, but as 1;lley were found equally numerous cbt 
widely-distant stations and a t  stations where on previous visits 
they had been absent or raro, i t  would n,ppear that  this change 
is probably n s e ~ s o n ~ l  one. 

As regards the total quantity of planktoil obtained a t  the 
variorls ~ t~a t iona ,  this was found to vary very considerably in 
different localities. As one would naturally expect, i t  was rnuc,ll 
Inore abundant in and around Port Owen, Tavoy Island, t,han in 
other parts more remote from land ; and altholrgh the observa- 
tions are not sufficiently numerous for the results to be conclu- 
sive, yet they indicate that  tllo surface plankton was, on the 
whole, more abundant towards the southern end of the area 
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under investigation than in the more northerly region around 
the mouth of Tavoy River. A study of the various results ob- 
tained round Port Owen, Fisher Bay (13.06 N : 98.19 E.), 
also shows that  the plankton decidedly increases from early in 
November to the end of December, and beginning of January 
and then once more diminishes. 

In the accompanying tables (Appendix, I1 and 111) I have 
indicated the presence or absence of most of the chief con- 
stituents of the plankton in the various hauls, and below I 
append a few not.es on certain animals tha t  appear worthy of 
further notice a- 

Pisces.-Fish-eggs and larvae were of frequent occurrence, 
and among the latter were several examples of Leptocephalus ; 
these varied vary considerably in size and i t  is probable that 
more than one species was represented. At station 404, a fine 
example of a Pleuronectid larva was obtained. I t  appears t o  
belong to the genus Citharichthys, and very closely resemble8 
the C. aureus, Day. (1889, p. 440, fig. 166). It is not identical, 
however, with this species, and a full account will, i t  is hoped, 
be published shortly. 

Two young examples of a species of Monacanthus were 
obtained at Station 413. In  both the whole body and head 
are covered with short, sharp ant1 slightly recurred spines, 
which are continued for some distance up the base of both 
dorsal and ventral spines a.nJ are present in rows up the base 
of each fin-ray in  the vertical fins. 

While the ship was a t  anchor a t  station 599, two large 
a hoals of Pomf re t (Stromateoides sineneis) remained swimming 
backwards and forrvarcls close to  the ship on the shady side for 
some Iiours. One shoal contained between seventy and eighty 
specimens. These shoals would swim away from the ship for 
about twenty yards and tlien a t  a given moment every indi- 
vidual would turn, and the n hole would swim back to the ship's 
side again. It wag extraordinary to note the regularity with 
which the change of direction w m  accomplished, every indivi- 
dual in a ehoal turning st exactly the eeme moment. The 
occurrence of largc shoals of Pornfret at the surface has also 
been observed by ,Jenkins (1912, p. 51). 

CEPHALOCHORDA. 
Anapl~ioxides va1diviae.-A single example of an Amphioxidea 

larva wae obtained a t  st.ation 399. 
I n  length i t  measured - .  .. 5.01mm. 
Proportion of length to breadth . . 11.36 
Proportiori of post-anal length to total length 7.13 

There are twenty gill clefts present, and the mouth extends 
hack to the level of the 8th gill bar. The end of the gill regiorl 
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is  a t  the  level of myotorne 24 ; while the anal o p e n i ~ ~ g  is a t  tlie 
level of myotome 54, and there are twelve post-anal myotomes. 
There are about five fin ray boxes present to every myomere 
throughout the whole length of the animal. 

From the above characters, i t  would appear tha t  this must 
be an example of A. valdiviae. 

TIJN I C A T A . - T ~ ~  two commonest forms of surface-frequent 
ing tunicates were Salpa cylindrica, Cuv. and Salpa democratica 
Forsk. 

Throughout. the whole season from November to  April 
the former species is exceedingly common in these waters, and 
on one occasion as many as 50d were obtained in a single haul. 
They were invariably individuals of the " solitary " type, 
and in the majority of cases possessed a well-marked stolon, 
with a chain of developing young. The exanlples of 8. demo- 
cratica were small, measuring from 6-7 mm. in length. 

CRUSTACE A .  

Decnpoda. -Numerous exalllples of Lucifer were obtained 
in the surf ~ c e  trawls : they all appear to  belong to  a single 
species, L. typus, Auct. : during the months of Atarch and 
April they were exceedingly common, and a t  this period of the  
year many of the nlales were ci~rrying ripe spermatopllores. 

Amphipoda -During February, the specimens of Phro- 
mma obtained were almost invariably females. These were 
living in a colourless transparent barrel-shaped test tha t  judg- 
ing from its appearance had originally belonged t o  a species 
of Oikopleura. These females were usually accompanied by 
numerous young that  were clinging to  the sides of the barrel. 

Copepoda.-The various spscies of Copepoda obtained 
in the region of the coast between Hinzk Basin and Tavoy 
Point have already been determined and an account of them 
published. (Sewell, 1912 ( b )  ). I n  the  more southerly region 
from Tavoy Point to  the north of Iron Island, the same species 
were obtained, so that  i t  is unrlecessary to give any further 
:~~ocount of them. 

During the lattor part of the  survey season 1910-11, a 
large nurnlber of observations were taken with a view to  invesli- 
gating the nunlbers of Copepoda frequenting the surface. 
These observations extended from February 3rd, 1911, to 
April 6th,  1911, with occasional intervals, when the ship re- 
turned to Rangoon to  coal or when I was in camp ashore. 
'I'he r e s ~ l t ~ s  of these investigations have been worked out  and 
arc given below. In  Table IV are contained the reaultsderived 
from a series of tow-nettings talrerl while the ship was making 
sounding*. I have made no attempt t o  calculate the numbers 
of Copepoda present per cubic-area of water, as the da ta  a t  my 
clifiposal was not sufficient ; I have instead reduced the figures 
to  tho nurnbcr caught per hour, and,  as,  in all cases, the  eame 
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net was used and the rate of steaming wae throughout prac- 
tically constant, viz. five knots per llour-the figure8 may, at  
least, be taken as having a relative value, indicating the varying 
richness of the Copepod fauna in the different areas a t  the 
time of investigation. 

A consideration of these results shows very clearly that, 
in this region of the coast, the number of Copepoda frequent- 
ing the surface bears a very close relationship to the state of 
the tide, a tow-netting taken a t  or near low water always show- 
ing a marked superiority as regards numbers of copepods 

NOTE.-The firet column gives the numbers of Copepode, while the 
eecond indicetee the height of the tide in feet. 

present, over one taken a t  or near high-water ; in order to test 
this more fully, on two consecutive days (April 5 and 6, 1012) 
a number of observations were taken and the results obtained 
have been plotted out in the accompanying diagram fig. 3. 

The tidal curve given is plotted from the actual readinp 
of the rise a.nd fall taken by the tide-watcher in Byikhwaaw 
Bay on t h e  same days, and therefore the tidal curve for the 
locality where the tow-nettings were taken, i.e. in the region 
of the S. Moscos Islands, would be slightly later. 

It appears to me that two  explanationa of this variation 
are possible ; firstly, it might he due to a llorizontrtl move- 
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rnent, a richer fauna being brought down the coast by the tide, 
which in this region sets up and down the coast, the direc- 
tion of the flood being in the main to the N.-N.-W. and of the 
ebb t o  the S.-S.-E., or secondly, i t  might be due to  a vertioal 
movement, the Copepoda sinking below the surface a t  the time 
of the flood and high water, and rising again when the ebb tide 
is established. 

That  i t  is not due to the former is shown by the fact that  
(1) the alteration in numbers does not exactly coincide with 
the tidal variation, but precedes i t  by about two hours, the 
lowest number of Copepoda on the surface occurring about two 
hours before high-water, and (2) although numerous tow-net- 
tings were taken all over the region between the Middle Moscos 
Islands and Byikhwaaw Bay, there was no evidence of any 
variation in the local richness of the fauna such as this view 
presupposes to  exist. We therefore have to  fall back on the 
second explanation, and such eviderjce as 1 have been able to  
accumulate tends to show that  this is the correct one. 

A series of vertical hauls of the tow-net taken a t  different 
states of the tide in or near Byikhwaaw Bay, gave the following 
vertical distribution. 

No. OF COPEPODA OB- i 
TAINED. I 

97.6041 Ebb. -4 
97.66 Flood ..I 

- - - --- . 

N. 

- - -- 

- .. 

Adults. 

Nauplll. 

Adults. 

Nauplil. 

Adults. 

Nauplil. 

Adults. 

Nauplil. 

1 State of Tide. 
I 

E. i 
I 

- - .- \-- - 

13.33 

The cause of this vertical movement I an1 inclined to  
attribute to  a change in the densit-y of the sea-water. That  
such a change does act,ually cause a rise and fall of these animals 
hae been shown by Professor Loeb. (1893, p. 90). 

Observations on the density of the sea-water were taken 
every morning a t  7.30 : the readings recorded were the mean 

3r d 
fathom 

-- - 

1st 
fathom. 

3,560 
Low water [ 1 

i / 16,290 08-81 

2nd 
fathom. 

1 1 [ ~ i ~ l l  water 

I 
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of the results obtained from four different hydrometers ; as 
already pointed out, these are only capable of recording to 
t-lie nearest dcgree, so that i t  wa.s not possible to  get a, more 
accurate result. At the same time tlie temperature of the 
surface water was noted with a thermometer. The densities eo 
obtained have been converted into salinities by calculating the 
chlorine equivalent from Ditmar's tables in the " Challenger " 
Reports (Physics and Chemistry, Vol 1, Table VIT, p. 70, 
and Table IX ,  p. 80) and by multiplying this figure by the 
factor 1.7974, as given by Ernst Ruppin, 1911. 

Most of the readings were taken a t  stiations widely distant 
from one another, but a few were taken a t  different dates in 
l~gikhwaaw Bay. These have been plotted out, according to 

Byikhwaaw Bay. 

FIG. 4. 
NOTE.- I~  this and the succeeding diagrams, the interrupted line 

ehows the rise and fall of the tide, and the continr~ous line that of the 
ealinity. 

the state of the tide a t  which they were obtained, the necessary 
data being obtained from the observations recorded by the 
tide-party stationed in the bay itself. The reslilt is shown in 
the accompanying diagram. 

Although the results obtained were not very satisfactory, 
they tend to  show that in this region, a t  any rate, there is rt dis- 
tinct fall and eubsequent rise in the salinity of the water 
during the rise of the tide, due apparently to the fact that on 
the ebb the fresh water coming clown the Tavoy River ctauees a 
lessened salinity in the region round the mouth, and with the 
rise of the tide this water is carriecl past Byikhwaaw BR,V U p  the 
coest towards the Sout'h Moscos Islands, a second fall and rise 
taking place duri rig the ebb. 
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During the second season 19 11-12 a further attempt was 
lnade to  investigate the changes in the salinity : unfortunately 
there was no available apparatus on board for preserving and 
storing water-samples, so that all the cllemical i~lvestigations 
had to be done a t  the time. A series of samples were collected 
every hour, both a t  station 399 a t  the mouth of Tavoy River, 
and in Port Owen, Tavoy Island, during a period of twelve 
hours, thus covering one complete rise and fall of the tide. 
These samples were all carefully titrated with the same solution 
o f  ASNO,. The solution was prepared as nearly as possible to  
deci-normal strength, but as this could not be done very accu- 
rately the resulting figures have only a relative value. 

The results are given below-figs. 5 and 6 - and they show 
very clearly that  here a t  any rate there is a distinct fall in 
the salinity during the flood tide and a rise a t  the ebb. 

L 
' o ' b m ~ 9 .  10 11. 12 l a d .  3 + 3 6. 1 8 

Moulh or Tawy Rivm 

FIG. 5. 

. I n  this region the set of the tide is the exact opposite to  
what i t  is in tlie northern area. The ehb tide runs N.N.W. 
and the flood S.S.E., and the results obtained a t  tlie differed 
localities, combined with a study of the tidal currents, tend to  
  how that, during the ebb t,ide, owing to t,lie fresh water com- 
ing down the Tavoy River, tliere i g  ail area of lessened salinity 
created in the region round the river-month. Wllen the tide 
commences to flood, a strong current sets i11 from the deeper 
waters offshore, and runs in an easterly direction between tho 
South-Moscos Islands and Tavoy Island, and then divides into 
two streams, one running towards the north, in a N.N.W. 
direction between the South Moscos and the mainland, and 
the other to the S.S.E. between Tavoy Island and the coast. 

As a resultthe water of the area of lessened salinity is swept 
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in both directions, part passing northwards past Byikhwaew 
Bay, thus causing the fall and subsequent rise in the salinity 
curve, and part passing to  the south causing the fall in the 
salinity of the sea-water in Port Owen and the region between 
i t  and the mainland. 

Esterly (1912, p. 294) has, as a result of his experiences in 
the San Diego region, come to the conclusion that  salinity is a 
negligible factor in the distribution of the surEace Copepoda, but 
in his obeervations the range of variation was only from 33.604 
t o  33.649, whereas in tho present case i t  varied from 30.618 to 
31.421 a t  the mouth of Tavoy River and from 30.112 to 31.200 
a t  Port Owen, and it would seem probable that  Esterly's 

Port 0ren.Tevoy Island 

FIG. 6. 

failure to obtain any definite results was due to the fact that 
the changea in salinity observed by him were too small. 

I n  addition to  this tidal variation i t  was found that 
the numbers of Copepoda frequenting the surface showed very 
considerable differences from day to day, as also did the total 
planktun obt,ained. As the investigations proceeded it wm 
found that there was ;I decided tendency for the total plankton 
and the Copepoda to rise to a maximum and then fall to 8 

minimurn a t  intervals varying from five to fifteen daya. Tllese 
mmewhat irregular variations do not appear to coincide either 
with the state of the tide (neaps and springs) or the pllases of 
the moon, and a t  present I am unable to correlate them with 
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any alteration in the physical conditions present in  the sur- 
roundings. 

In addition the  results show that  there is also an annual 
variation in the numbers of these animals frequenting the 
surface : they are nr~merous during the months of November 
and December and then the numbers gradually diminish, so 
that  a t  the beginning of February, they are comparatively 
small ; froin this time on, however, they rapidly increase so 
that by the end of March and beginning of April, they are 
again present in large numbers. I am unfortunately unable t o  
state what changes, if any,  occur between April and November, 
as no observations have been made during this period. 

During both seasons, daily observations were made on the 
surface temperatul-e of these waters, and the results show that  
there i~ a very striking constancy in this respect : during the 
whole period covered by the observations, February to April 
191 1 and December 1911 ~KI February 19 12, the change in 
temperature never varied more than three degrees from 79' F. 
t o  82' F'., and in the vast majority of cases was between 80" 
and 81". 

STOMATOPODA. 
Alima and Erichthus larvae were present throughout the 

whole period of investigation, but were most numerous about 
March. Examples of several different species were obtained. 

BRACHI OI'ODA.-AS 1 have previously pointed out (1912, 
p. 88) LinguZa larvae occur in the tow-nettings from December 
to Febr-uarp. The specimens obtained during the season 
1911-12 completely confirm the ob~ervations made during the 
previous year on the stages of formation and protrusion of the 
peduncle and the change of shape of the shell. 

On two occasions a t  stations 417 and 426, I have been 
fortunate enough to  obtain specimens of a Discina larva:  
their c-~ccnrrence is of considerable interest, for hitherto no 
examples of Discina have been found, as f8.r as I an1 aware, by 
the R I.M.S. Investigator," and further i t  shows that  this 
species, like Lingula anatinn, breeds in this region during the 
cold weathel* from December to January, thus differing appar- 
ently froni the nleinbers of the same genus in other partq of the 
world, for 14'. Mnller '~ original material from Desterro (Brazil) 
was obtained during the months of February to  April, while 
Yatsu obti~ined a, single specimen in Misaki Bay, Japan,  be- 
tween ,June and September. 

Both the present examples were, as is usually the case, in 
the 4 p. c .  stage. 

ECHINODERMAT..\ .--Ophiopluteus larvae were found to  be of 
comparatively frequent occurrence a t  certain etations during 
the early part of the seeson, but as regards other members of 
the Phylum, larval forme were comparatively rare ; in this 
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respect, however, station 309 is worthy of note, for here the 
surface tow-netting coutained, in addition to numerous Ophio.. 
pluteus larvae, several minute Asteroids just past the larval 
stage, a few small larval Echinoids, and several Holothuriao 
larvae of t,he " barrel" type 

P o ~ ~ c ~ ~ ~ ~ a . - P o l y c h a e t  larvae were of comparatively fre- 
quent occurrence throughout the whole period of investigation. 
Unfortunately in the premnt state of our knowledge it is im- 
possible to identify specifically the various forms met with, and 
a11 t,hat, can be done is to refer them to their different families 
or genera. The families represented by their larvae in the col- 
lection are as follows :- 

Alciopidae. 
Disomidan. 

Poecilochaetu.~, sp. 
Magelonidar . 
Nereidae. 
Phyllodocidae 

Pol y noidae. 
Spionidae. 
Syllidae. 
Terebellidae. 
Tomopteridae. 

At station 399, several long Polychaet worms of a pink 
colour were seen swimming on the surface near the ship. One 
of these was about 3 feet in length. Unfortunately I was only 
able to  obtain a fragment, which, however, showed that it 
belonged to  a species of Heteronereid. 

While I was camped in Hinz6 Basin, December 1910, 
I took advantage of the opportunity to  make several collec- 
tions of the Plankton both from the waters of the entrance 
channel and in the Basin itself. 

The resulting catch was usually fairly copious and con- 
tained the following organisms :-- 

Pisces.-Fish ova and larval fish. 
Tunicatn -Sevarnl examples of a species of Salpn. 

Ascidian larvae. 
Cruatacen -Larval Pagurid crabs. 

Crab zoeae. 
Crab megalopae. 
Y oring Prawns in the post-larval stage. 
Ostracoda. 
Amphipode. Several species ; including exam- 

ples of Phronima, sp. 
h c i J e r  t y p s ,  auct. 
Evr~dne, ~ p .  
Copepoda (a list of the Gymnoplea, htts already 

been published). 
Copepod nauplii. 
Lepas nauplii. 

l?rachiopoda.-Several examples of Lingula larvae. 
Mollzcsct7.. -Lnrnellihranch larvae. 
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Chaetognatha.--.Exnrnples of a species of Sagilla were 
coinnlon. 

Po1ychneta.-Numerous larval forms. 
Coelente~.ata.-Pbeurobrachia sp. were common. 
FornminiJera.-Exi~~uples of Globigerina and Polyslomella. 
Radiola~,ia.-- Exarnples of Acanthometron, sp. 
Diatomcrcea -Coscinodiscus. 

Chaetoceras. 
Biddulphin. 
Rhizosolenia. 
Thalassiosi~cr . 

As regards the results obtained a t  stations 395 and 396, 
there is very little to  say. The type of Plankton approximates 
very closely to  that of the region to  the west and south-west 
of the South Moscos Islands (Sewell, 1912 (b), area IV). It is 
of the same pink tinge and contains numerous Radiolaria and 
a few Ceratium tripos. 

The surface tow-net at station 393 (7.21.06 N. : 85.07.15 E.) 
is of interest, in that, firstly, i t  serves as a control to tlie 
Mid-water Trawl taken a t  the same station, and secondly, i t  
contained a species of Copepod that  I have not hitherto obtained 
in the Bay of Bengal. The following Copepoda (Gymnoplea) 
were identified :- 

Acrocalanus gmcilis, Giesbr. 
Acrocalanus longicornis, Gies br. 
Calanus minor (Cls) . 
Canducia aethiopicn, Dana. 
Candacia pchydactyla Dana. 
Canthocalanus pauper (Giesbr.) 
Centropages calaninus (Dana). 
Centropages f urcatus (Tlana) . 
Clausocalanus arcuicornis (Dana). 
Clausocalanus arcuicornzs, var plumulosus, nov. 
Eucalanus attenuatus (Dana). 
Eucalanus crmsus, Cries br . 
Lubidocera minuta, Giesbr. 
Paracalanus aculeatus, Giesbr. 
Yontella securifer , Brady. 
Pontellina plumata, Dana. 
Ternora discaudata, Giesbr. 
Temora styli fern (Dana). 
IJndznula vulgarzs (Dana). 

This wae the first occasion on which I had been fortunate 
enough to obtain examples of Centropages calaninus. I n  
addition to the above there were numerous examples of Onma 
and Sapphirim. 

Towards the close of the survey season 1911-12, the 
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R.I.M.S.S. " Investigator " proceeded to the Nicobar Islande 
in order to carry out, a resurvey of Nankouri Harbour. 

She arrived there on March 19th and remained there till 
April loth. It is greatly to  be regretted that  during thie 
period my assistant did not avail himself of the opportunity to 
make a collection of the fauna of the coral reef. The only 
specimens from this locality sent to  Calcutta were three 
examples of Julis lunaris (Linn.) and an immature specimen of 
Caram arrnntus (Porsk.), a single specimen of a large Holo- 
thurian, and four tow-nettings of the surface plankton. 

As regards these latter, they do not appealn to  differ very 
materially from the plankton of the Burmese coast. In  all 
four samples, the bulk of the catch consists of vegetable debris 
with a certain admixture of diatoms mainly Rhizosolenia and 
Chaetoceras, and a few examples of Ceratium tripos. 

The chief animal constituents were :- 
Ascidian tadpoles. Balanus cyprides. 
Crab Zoeae. Pelagic Crustacean ova. 
Copepoda. Lamelli branc h larvae. 
Copepod nauplii. Sagitta sp. 
Ostracoda Polychaet larvae. 
Balanus nauplii. Echinoderm larvae. 

THE SUCCESSION OF ORGANISMS I N  THE PLANKTON. 

As the survey season only extends from the middle of 
October to the beginning of May, i t  hau hitherto not been 
possible to make any observations on the constituents of the 
surface plankton during the period May to  0ctol)er. and 
moreover a period of two years is far too ehort to enable one 
with any degree of certainty to determine the periods a t  which 
any given organisrn w~l l  make its appearance in the surface 
collections, but, a t  the same time, as llitherto no observatione 
have been made and we are a t  present completely ignorant 
with regard to the breeding seasons of most of the marine 
fauna, 1 have thought that the following notes may prove of 
interest. 

In the accompanying Ti~blt: I have given a list of the 
commoner forms of ol.ganism found in the Surface Plankton, 
and have indicated by thick lines the months during which 
they have been observed, As will he seen, in many cases they 
occur tt~rougl~ont the whole of the survey-season, so that one 
is not able to determine the limits of their period of occurrence; 
for insbanre, Crab Megalo1,ae are found from December to April, 
and tliere can be no  doubt that their season extende for 8 

con~iderable furtiler period, for although no  observation^ C O U ~ ~  

be made on the tjurma, coast, these larvae are found to  
awarm in enormous numbers in the Hoogly River during July 
and August. 
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THE SUCCESSION O F  PLANKTONIC ORGANISMS. 

BURMA COAST. 

HinzC Basin to Tavoy Island. 

Leptocephalue larvae 

Pelagic Fish Ove 

Ascidian larvae 

Crab Zoeae . . 
Crab Megalopae 

Phyllosoma larvae 

Copepod nauplii 

Balanz~.~ nau plii 

Balantls cyprides 

Alima larvae . . 
Lingula larvae . . 
Lamellibranch larvae 

Gastropod larvae 

Ophiopluteus larvae 

Polychmt larvm 

Pleurobrachia, ep. 

Noctiluca, sp. . . 

Rlrizoaolenia . . I . . I 

Choeloceraa . . . . I I I I I  

Cerntilrm trip08 1 . . I I 

Peridinians . . . . 

As the Survey-season only 
extendm from the middle 
of October to the begin- 
ning of May no obser- 
vations could be made 
during these months. 
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As one would naturally expect, and as has been found to 
occur in other waters, different stages in the development of 
the same order of animals follow one another in a reguiar 
sequence: thus i t  is found that crab megalopae first make 
their appearance in December, a t  least one month after the 
crab zoeae, and are to be found for some considerable period 
of time after the zoeae have disappeared, and the same is the 
case with the Balanus nauplii and cyprides. 

A comparison of the above table with that  of the occur- 
rence of similar organisms in the Plankton of the North 
At,lantic (Johnstone, 1.908, p. 96, fig 23) shows that  for the 
most part they occur in Indian waters a t  a somewhat later 
period, and there would appear to  be a general tendency for 
marine organisms to  have their breeding season during the 
cold weather rather than during the hot months ; i t  is possible 
that  this may be to  a certain extent the result of the south- 
west monsoon and the consequent clisturbance of the waters 
in this region. 

I n  conclusion I should like to express my indebtedness to 
Dr. Annandale, the Superintendent of the Indian 'Museum, and 
to the officers of the Zoological Section. who have given me 
very considerable assistance in the identification of the various 
animals belonging to the groups in which they are interested, 
and to  Capt. T. L. Bomford, I.M.S., who has kindly permitted 
me to include in the above report, his notes on the hauls made 
a t  stations 461-467, inclusive. 
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TABLE I.-List of Molluscs obtained at various shore- 
collecting stations. 

I 
LAMELLIBRANCHIA. I 1 I 

I 

LIPOCEPHALA. I 

1 

Monomya. I i 
Ariculacea. I I I 

Meleagrina margaritifera, Linn. . . . . X . . .  
Pine nigra, Ch. . . . . . . . . X .. 

I 
Ostracea. I 

I 

Amm~~ssium pleuronectes, Linn. .. . . x I . . . . 
Ostree cucullate, Born. .. .. I x . . x x 
Pecten crawicostatus, Sow. .. I x . . 
Pecten, sp. .. . . . ' I  y . . .. , x 
Spondylus, up. .. . . 1: j .. . . . . x 

i , 
I 

Heteromya. I 
I 

Mytilacea. 1 
.. M y t~ lus  viridis, Linn. x . . . . . . 

Mytilus, sp. .. . . . . . . x x 

Isomya. 

Pholadacea. 
I 

I 

Aspergillurn, sp. I . . .. 1 .. , . . X . . 
Martesia multistriata, Bow. . . x . . x . . 

.. Pholas orientalis, Gm. . . . . . . . . 
i 

Myacea. I 

. . . . .  Glauconomya augulata, Rv. .. I . .  x .. Silique radiata, Linn. . . x . . x . . 
Solen brevjs, Gray. . . . . . . . . x . . 

Veneracea. 1 

Ciroe castrensis, Linn. .. .. , .. . .  I x 
Circe, sp. . . . . . . . . x , .. 
Clione tirara, Wood. . . . . , . x x 
Crista dispar, Ch. . . . . . . .. , x 
Criste, divaricate, Ch.  .. . . x . . x 
Cytharea castenea, Lam. . . x . . . . 
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Coast. 

Cytharea erycina. Linn 
Cytharea, sp. .. . . .. Donax cuneatus. Linn. 
Donax dysoni. D. . . 
Donax scortum, Linn. .. 
Dosinia fibula, Rv. . . 

.. Hiatula acuminata, D. 

.. Mactra adansoni, Phil. 
Mactra luzonica, D. .. 
Mactrinula plicataria, Linn. 
Meroe picta, Linn. . . .. Paphia glabrata, Lam. 
Pullastra cor, Sow. . . 
Tapes marmorata. Lam. .. Tapes textrix, Linn. 

. .  Tellina angulata, Ch. 

. .  Tellina lacunoea, Ch. .. Tellina virgata. Linn. 
Tellinoides sinuata, Sp. .. 

Cardium aaiaticum Brg. .. 
Cardium dupuchense Rv. 
Cerdium retusurn , Linn.. . 

.. Cardinm, ap. . . 
- Chama multisquamosa, Rv. 

Chama, ap. .. . . 
Fragum unedo, Linn. .. 
Laevicardium auetrale. Sow. 
Trachycerdium flavum, Linn. 
Tridachna rudie, Pr. .. 

Lucinacea. i 
.. Cerdita distorta, Rupp. . . 1 . a 

Anomalocardia crenata, Rv. 
Anomelocardia oblonga, Phil. 
Anom~locardia mcaphe, Ch. 
Berhatia decussata, Sow. 
Rerhatia velaba, Sow. .. 
Boepharca dieparilie . Rv. 
Bcapharca gubernaoulum, Rv. 
Bcapharce japonice, Rv. 

Arcacea. I I 
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GASTROPODA. 1 

Azygobranchia. 1 

Volutidae. 

Melo indica, amelin. . . 1 .. .. I x 

I 
.. 

I 

Opisthobranchia. 

Bullidae. 

Bulla ampulla, Linn. . . .. 

Olividae. 

.. Oliva gibbosa, Born. 
Oliva maura, Lam. . . 

.. Oliva tremulina, Lam. 
Olive, sp. . . . . 
Utriculina nebulosa, Lam. 
Utriculina, sp. .. . . 

i 

. . X I X  X 

Mitridae. 

I I 

.. Nebularia, dp. . . 
Buccinidae. 

Eburna canaliculata, Sohum. 

Muricidae. 
F~iaus colus, Linn. . . 
FUBUB, sp. . . . . 
Hemifusus pugillinus . . 
Murex martinianus, Rv. 
Murex tenuie ina, Lam. f: Purpura bitu eroulata, Lam. 

.. Purpura bufo, Lam. 
Purpura pereica, Linn. .. 
Rapane bulboee, Soland. 

Cancellaridae. 

Cancellaria elegane, Sowb. 

Conidae. 

Chelyconue terminus, Rv. 
Chelyconus, sp. . . 
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Coasb. 

. Conus angulatus, A. Ad.. 
Dehdroconus betulinus, Linn. 
Lithoconus tesseletus, Born. 
Rhizoconus monile, Hm. 

Cypraridae. 

Aricie, sp. . . . . 
Oypraect, sp. .. . . 
1,uponia lamarckii , Duch. 

Tritonidae. 

Persona cancellina, Desh. 
Ranella tuberculata, Brod. 
Ranella, sp. .. . . 

Doliidae. 

Dolium tesselatum, Lam. . -  I , x .. Ficula dussumieri, Val. . . x 
.. Cassis glauca, Linn. . . x 

Strombidae. I I 

Pteroceras lambis, Linn. .. I .. 
Btrombus marginatus, Linn. . . I . a  .. Strombus urceus, Linn. . . , a .  

.. Crepidula, ep. . . 
Crucibulum extinctorum, Lam. 
Crucibulum morbidurn, Rv. 

Naticidae. 

Mamma mamilla, Linn. .. 
Natica lineata, Chem. .. 
Natice pellistigrina, Ch. 
Naticina papilla, Gm. .. 
Neverits, sp. .. . . 
Sigeretue neritoides, Linn. 

Turritellidae. 

Turritella attenuate. Rv. 
Turritells duplicate; Lam. 
Turnitella terebre, Linn. 
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Cerithidae. 

.. Cerithium morus, Lam. . . . . x . . .. I Cerithium, sp. .. . . . . x . . . . x 
Vert>agus sinensis, Gm. .. . . . . .. I .. x 

Neritidae. 1 
1 

Dostia cornucopiae, Bens. . , x .. .. . . 
Nerita chamaeleon, Linn. . x . . . . . . 
Nerita costata, Ch. . . . 1 x x ' 1  I Nerita lineata, Linn. .. . . .. , .. . . 

Trochidae. 
Lunella porphyritis, Mart. 
Monodonta australis, Lam. 

. .  Polyodonta regius, Ch.  
Polyodonta rugulosa, Koch. 
Polyodonta, sp. . . 
Rotella vestiaria. Linn. 
Senectus cochleus, Linn. 
Senectus radiatus, Gm. .. 
Trochus niloticus. Linn. 
Turbo margaritaceus, Linn. 
Turbo rnarrnoratus. Linn. 

Patellidae. 
Patella, sp. .. . . 

Fissurella bombagann , Sow. 

CEPH ALOPODA. 

Argonauta, ap. .. . . 
Nautilus pornpilius, Idinn. 
Sepia aculeata, Van Hass. 
Sepiella inermis Van Hass. 
Spicule . . . . 
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TABLE 11.-Showing the occurrence o/ organisme in 

Survey Season, 1910-1 I ,  

Hydrophis faecietus . . . . . . . . . . . . . . . . . . . .  , . . : . .  ..[ i .. . . . .  
Carenx cerengus . . . . 
Cmanx hippos . . . . 
Caranx kalla . . . . 
Citherichthya, sp. .. . . 
Coile dusvumieri . . . . 
Corica eoborna . . . . 
Engreulis, ep. .. . . 
Equula runconiue . . . . 
Equula, sp. . . . . 
Qlyphidodon, sp. .. . . 
Harpodorl nehereue . . 
Hemiramphue cantori . . 
Hemiramphue xanthopterue 
Hemiramphus, sp. . . 
Hippocampus, ep. . . 
Leptocephalus, sp. . . 
Monecanthus, sp. .. . . 
Pleuronectid lerve . . 
Trichiurue eevela . . . . 
Xenopterue neritus . . 

. . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . .  x  

. . . . . . . . . .  

. . X  . . . . . .  

. . . . . . . . . .  

. . i X  . . . . . .  

. . . . . . . . . .  

.. ; . . . . . . . .  

. . . . . . . . . .  

. . , . . . . . . . .  . . . . . .  x . .  

. . . . . . , . .  X 

. . : . .  .. x  .. 

.. . .  X . . . .  

.. , . . . . . . . . .  

. . . . . . . . . .  

. . . . . . . . . . .  

. . I x , x  . . . .  

. . . . . . . . . .  
i I 1 1 ,  Salpa oylindrica . . . . . . / . .  . . . .  . . :  . . . . .  x x . . . .  x x  * .. X I  

i i I  I I .. . . . . . .  .. I ; : 1 Charybdie (Coniosoma) d n i e  .. ! . . . . . . . . ' . . . . . .  , , : . . . .  : x  . 1 Charybdis (Goniosome) crucifer8 .. i .. . . . .  x . . . . . . . . . . . .  i 1 : ' I I , , 
. .  . .  . . . . . .  .. 

. . . .  Charybdis (Gonioeoma) merguieneia , . . . .  ; . . . . ' . .  I . . ;  . .  . . I . - :  1 
. . I  . . ; . -  .. 

Charybdis (Goniosome) roetreta .. I . . . . . . . . .  ' x  . . . I . .  8 , . . . . . . . .  . . . . . . . . . .  
Dorripe astute . . . . . . . . . . . . . . .  x . . . . . .  ' x . . . .  . . . . .  x ; . * i  

. . . . . . . . . . . . . . . . . . . . . . . .  Neptunus, ep. .. . . . . . .  x - . .  
Varuna l~tterata . . . . . .  . . : . .  . . , . .  x . . !  . . . .  I . .  j . . - . I . .  . . j a g  1 
bender ,  ap. . . . . . . . . . . . . .  . .  .. . .  . . . . . . . . . . . . . . .  . - : . . !  

Aecetes indicue . . . . . . . .  . . I . .  . . I . .  . . I . . . .  . . i . .  . . . . . .  I.]..! 
Phyllosome lerve . . . . .. x . . . . . . . .  . . !  .. . .  . . I  . : ...... - . 1 - 9 '  , I 

Phronime, sp. . .  . . . . . . . . . . .  . . , . .  . . . . . . . .  x . . . . . . .  . - " - !  

Alime larva . . . . .. x . . I . . . .  x , . .  . . ' x  x x  x x x * !  

Limulus moluccanue 1 1  . . . . i . : . .  . . . . . .  X ; . .  . . . . . . . . . . . . .  i .: I .. 1 
Meduaae, sp. . . . . . . a . e . . . . . . . . . .  x .. x x , . .  .. x 
Cephea, sp. . . . . .. . .  . . . . . . . . . . . . . . . . .  . . . .  . . . . . .  m a :  

hen9 ceylonense . . . . . . . .  . . I . .  . . . . I . .  . . . . . . . . . . . . . . .  . . I ' v !  
# , I  Octocanna polynema . . . . . . . . . . . . . . I . . . . . . . . . . .  ..:.. . . . a . e  1 

Siphonophora, sp. .. . . . . . . . . . . . .  ! . .; . . . . . . . . . . .  I . . ! . . !  . . . . I . .  
Pleurobrechia, sp. . . . . . .  i . . . . . . . . .  x . . . .  . . '  . . ! . . a .  - ! a . i  

Porpita, sp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . / * . I  
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Lhe Plankton obtained with the large surface tow-net. 

Survey Season, 191 1-12. 
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TABLE 111.-Occurrence of organisms in the 

Survey-Sea 
... . - ................... - - - - - - -. - ~- ..... ... 

i I 
Pelagic Fish ova . . . . . . . . . .  x . .  . .  ..;.. . . . . . . . .  x i  .......... X X / X : . . ~  

j ' ,  I 
Ascidian larvae 1 :  

x x x X I . .  x ..I.. . .  . . . .  . . . . . . . . . .  . . . .  ..... 
1 ;  I . . ! 

Crab z o e ~  . . . . . . .  I . .  x .. x . . . . . . . . . . . . .  x .. ' .. ... X I  !.. ....... !..' 
I 

, , 

..[.. x ' x ~ . . . . ,  
' 1 ; ;  . , 

. . , x  . . : . m i x f  
I 

j Crab megalopa . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... 
I I 

Copepoda . . .. I X  x x x x x x x x  

Copepod nauplii .. ;.. x x x  x .........:.. 
Ostracoda . . . . . .  x .. x x , . .  . . , x  .. . . . .  

' I  

' 1  

Balanus ntauplii . . . . . . . . .  x  x ' . .  . . . . . . . . . . . .  
, , 

' 1  
, , Balen~is cyprideo .. - .  . . . . . .  x ; . .  .. , . . i . .  , ........ 

I v a d m , e p .  .. .. . .  . . . .  x x .. . . ; . . I . .  . . . . . .  
8 .  

j !  
Lingz~Zu larvae . . . . . . . . . .  x x . . . . . .  ..... 

I . .  - . I . . :  ! 
i 

. . . . . . . . . .  Lamellibranch larvae x x . . . . . .  ; x x ... 
, , 
I , r 

i I Geetropod larvae .. I. . . . . . . . . .  .;. . . . . . .  .:.. . . I . .  . . .  .. , 8 , , 

I '  1 

Ophiopluton~ larvae . . . . . . . . . .  x x . . . . '  x . .!. . . . . . .  ........ 
1 ' )  

Sogdtta, ep. .. X . . .  X X . . . . . . . . . . . .  .:.. 
Polychaet larvae ...:.. x . .  x x . . . . . . . . . .  

! : I Noctilucrc., sp. .. . . . . . . . .  x ..,..,.. ... ..!..I.. . . I . . / . .  ....... .. I - . ,  , , ! , l l i  . . . .  
. ..-... - . . . -- -~ -. I :-:.- ..=- .--- --= -- - -- - .- .. 
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Plankton obtained by small surface tow-net. 

son, 1911-12. 

1 .. 
1 '  

I ,  

X / X , X ' X X  

I , '  

. . / X  X  x ; . .  
, , , 8 

x i x  X I X ~ X  

I ; : : 
1 x i x ;  ..,.. I . .  

! 
, , .... ......,.. 

; x  1 .  . '. .!, . x 

' , X  X  x i x , x  X 
I ! I 

' , I  
X ; X  . . X ! X  

' , I i s .  , , ,  
, I  I 

X  X . . j X  X I . .  
I I ,  

' X ; . . , . . l . . I X I . .  

! l i ; i 1  ....,....;.. /.. 
I 

1 . .  . . l . . I . . / X i . .  
1 I 

. . . .  X . .  

I 
j x x x , . .  
' 1  

, , 
I 

: : 
I . .  .. 

, , 

. . X  ,... X , . . X ' . . X . . X . .  
: i I ' ! i !  I i I 

. . . .  ..'..!.. X i . .  . . . . . . . .  

I x ' x I x  X x  X ' . .  X  X  X  X  
1 ; I 
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TABLE 1V.-Record of tow-nettings from ship during day-time. 

I 'cope pod i Date  State of Tide. 1 Position from Positionto catch 
per hour. 

-- 1- - I I - - -  -- ' N. i E. N. I 1. 
Da February 3 ? West of Middle Moscos Islanda. 1386 

I 

Db n Y 7 ? 13.45 97.67 ' 13.45 ' 97.55 / 296 
I 

Dc * B 8 (a) Late ebb . . 13.55 ; 97.50; 1 14 15) 1 97.564 ' 472.6 
I I I 

Dd (b) F l o o d  a n d  ' 14.15) 97.56b 14.13 97.55: 97.26 
H W. ! 

De s P 9 (a) Ebb 143.6 
14.13 97.55i 14.10) 97.574 

Df (b) Early flood I 
1 

1 

Dl3 
I 

Y $ 10 (a) High water ) 
i 14. 10: 97.57.i 14.00 

Dh (b)  Low water , I 

Di ' # * 13 Late ebb . . 13.41 97.564 13.43 1 98.00 , 166.26 
I I 

I 
Dk , PP 15 (a) Flood . . 13.52) , 97.69) 13.60 97.59) 644 

I 1 I 
I Dl I (b) Ebb . . 13-50 97 591 13.45 
I I 

1012 

D m '  ,, 16 (a) Late flood . . 13.47 97. Gl t 13.40 
I 

Dn ' (b) Ebb . . ,  13.54 97.51 13.54 197.64 ' 662 

I I 

Do 9 9 17 (a) Late flood . . 13.55) 97.579 , 13.64) , 98.1 i 141 

"P (b) Early mbb . . 13.64 98.03 13.61h 198.2 237 

Dq 18 Flood . , ' 13.48 97.57 13.476 97.69) 276 
I 

I I 
I 

Dr March . . 2 (a) Late flood . . 14.46 1 97.61) 14.3) j 98.00 775 
I I I 

De (b) Ebb . . 14.2 ' 97.62 14. 14 , 07.63t 1260 

'It ,, . 3 (a) Late flood . . 14.Ot 1 97. ma 14.01 97. 614 100 
I 

Du (b) Ebb .. 13.681 D7.671 .. I , , , 1 668.3 
I 

Dv P, - 14 (a) Early ebb . . 13.341 91.46 13.34 m. 40b ! 168 

Dw (b) Late ebb . . 13.34 87.48 13.34 982+ ' 112.1 

Dx ,, .. 16(a) Flood . . 13.391 97.65 13.41 , 98.2) ' 400 

(b) Ebb 
i 

DY .. 13.41t,97.62 ,13.42 98.2 1000 
I 

Dz ,, - 17(a) Flood I ..13.38&,97.62 13.384 97.423 i 176 

Ee ( 6 )  Ebb . . I  13.394 97.181 13.40 ! 98.6 ( 800 
I I --- 
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TABLE 1V.-(Concluded) . 

E b  Merch . . 18 (aj 

Ec , ( b )  

E d '  ,, .. 20 
1 

Ee I ,, .. 21 

Ef 1 ,, .. 2 0 ( a )  

Eg ( b )  

Eh 1 ., I 30 ( 0 )  

I 
Ei I ( b )  

Ek ,, .. 31 (a) 

1 I 
1 Month. / Date I . State of Tide. 1 (1911) 1 

N. 
Early flood. . 13.37: 

Late ebb . . 13.36$ 

Flood . . 13.31% 
I 

, ,  . . 14.7$ 

Hieh water. . 13.57 
1 

Late ebb . . 13 55,L 

High water. . 13.62% 

Late ebb . . 13 51) 

Late flood . . , 13.40 

Copepod 
Position from ' Position to I catch 

per hour. 

E l  I ( b )  Ebb  . . 13.47 
I 
I 

I 
I 

Em Ap"1 . . 1 High water. . ' 13.45 

En ,, .. 3 ( a )  Late flood . . 13.45fr 

Eo (b) Early ebb . . 13.47 

EP , ,, - -  4 ( a )  Lateflood .. , 13.624 
I 

Eq I ( b )  Ebb . . 13.69 

Er ,, . . 6 ( a )  Early Rood.. : 14.2 

Es ( b )  Flood .. 14.3 
I 

E t  I (c) Late flood . . 14.21 

Eu ( d )  High water. . 14.4) 

E v  1 (e)  Ebh . . 14.44 

Ew ,, 
- .  I 

I 6 (a) Low water . . 14.3) 

Ex ' ( b )  Earlyflood..  14.4) 

Ey (c) Late flood . . 14.4i 

Ez ( d )  High water..  ' 14.5)  

F a  ( P )  Ebb . . ' 13.6RP 
- - . . - . - - . . --- - - - - . -- - - . - - - - 
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TABLE V1.-Surface tow-net stations for large surface tow-net. 
1910- 1 1. Night. 

- --- - . - - . - - - - -- .- - - -- 
I 

Station. Date. I Position. 

- -- - -- 
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TABLE VI1.-List of surface-collecting stations. Night-both 
large and small nets. 

-- .- - - - . - -. - - - - -- - - - -- - -- 
I 

&; Hydre 
Station. Dete. Position. al 4 meter 

$ Fr reading. 
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TABLE VI1.-(Concluded.) 

Station. I Date. 
I 

I 

1 Position. 
i 
I .  

8 1 i g  d . ~ ! H y d r o -  
2 1 meter 

/g f& reading. 
I 

; I  
I 1 -  - 

8 0  ! l o 2 3  
I I I SO 1 1023.6 
I 
8 1  11023 
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TABLE VII1.-Surface collecting stations, 191 1-12. 
-- - - 

I I I 

8 .- 6 Sound-  ern^. Hydro- Total 
5~ Date. Position. meter I Plank- 
CR ing I Fahr. ' I reding./  ton cca. 
- - -- --I- -- - - I- - -  - 

I 
N. 1 E. 1 I I 

I 
394 I 1 & 3-11-11 . . '16. 16.0096.21.00 G fms. 80 1 

I 
397 911011-11 .. 118. I 7.4098.17.46'6frns. 80 1 

I 1 
! 

398 10,111-11-11 .. i 13.07 198 19 9 
I I I 

81 I 

1112-11-11 . . I  ditto dit t ,  9 , 81 ' 

1 I 1 1 1 1 - 1 1  . . ditto ditto , ' 9  8 1 
t 

I 
399 13/14-11-11 . . 13.25 1 98.23 1 . . SO 

I I I 
I 400 111-11  .. 13.201 08.23.45 8fm.. I . .  1 

I , 
I 

401 1 4 1 1 1 - 1  . . 13.16 , 98.26 . . , 
I 81 , 

I 
I I 

402 15116-11-11 . . : 1 3 . 0 2  98.25 1 5 1 82 , 

403 ; 16/17-11-11 . . ' 13.20 ! 98.23 I G 1 8 2 ;  
I 

I 

404 ' 17118-11-11 . . 13-64 i 98.19) 12t 1 83 
I I 

406i18/1911-11 .. 13.06 08.20 ( 1Zt SO 
I I I i 

40619/2@11-11 .. 13.06 95.20 ' 12f 1 80.51 
I 

I 

407 2O/21-11-11 .. 13.17) 98.22 9 81 I 

I 
408 ' 21'22-11-11 .' I 13.22 08. 21 9.4 f t .  81 

i i I 
400122/2811-11 . . ,  13.26 198.20 .. 1 82 

I I 
I I 

410 1 33 24-11-11 . . , 13.27i 98.15 ' 7.5 ft. I 81 1 
111 /24/26-11-11 .. 1 3 . 2 8  198.18 6.4ft.i 81 1 

i 
412 1 25 2811-11 . . 1 13. 6) : 98.19t 8.2 f t .  Rl / I I 
413 1 26127-11-11 . . 13.61 1 98.19l 8.2 ft. . . 
416 27/2811-11 . . i 13.6k 98.194 8.2 f t . ,  81 

I 

416 , 28 29-11-11 . . j 13.84 
I 

7 /81Zl l  . . I  13.28 
! 

418 I 8,91211 . . I  13.25 

I I 
98.104 8'2 it. i 92 

98.12 : 9 4 f t  I .. , 

98.18 i 9.6 f t .  1 81 
- - -. I -- - -. - 

* Taken from ahip while aounding. 
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TABLE VII1.-(Continued.) 
- - - - - - - - .- - -- - .  - - - - - - -.- . - - 

I I 
l 

a 
0 

I Hydro- Total 
.Z d Date. Position. Sound- Temp.1 metsr Plank- 
d Z  
rn 

' ing. Fahr' 1 reading.! ton cce. 

I I 

420 ! loill-1211 . . 13. 6 )  98.19b 8.3 ft. 81 ' 1019 15.5 
I I 

421 '1112-12-11 .. , 13.33 98.9 4.5 ft. 81 1019 
! 

2 
I I 

422 12/13-1211 .. 13.33 98.9 4.5 ft .  81 1018 18 

423 13114-12-11 . . 13. IS 98. 23 4.4 ft. 82 1020 1.5 
I I i 

424 14,1512-11 . . 13.17+ 98.22 4.4 ft. 81 1 1019 0.5 
1 

425 : 14 10.12-11 . . 13.141 98.21; 8.3 f t .  81 i 1020 4 

426 16/17-1211 . . 13.13 98.23 5.5 f t .  81 , 1019 4 
! I I 1 

427 17 18-12-11 . . 13.13 98 23 5.5 f t .  81 5 1019 17 
I 

428 lRil9-12-11 . . I 13.05j ; 9s. 23 7.4 ft .  81 1020 1 
I 

429 19120-12-11 . . 13.06 , 98.226 7.3 ft. 81 1019.5 4 
1 I 

430 1 301.31-12-1 1 . . , 13. OGb 1 98 19 G 5 ft. 80 : 1019 105 
! 

431 ' 31 1-1-12 . . , 13.OG) 98.19 ' 6 5 ft. . . : 1020 200 

433 2 2-1-12 . . ' 13.074 98. 12 17.2 f t .  79 1020 , 18 
I 

434 3,4-1-12 . . 13.02 1 98. 14 17 1 ft .  79 ' 1019 58 

4?9 8 1 -  . . 12.56 98.13 17.4 ft .  79 1 1018.5 10 

440 9'10-1-12 . . 12.55 98. 13,$ 16.2 ft. 79 1018 7 

441 10,'ll-1-12 . . 12.53 98. l6k 15.2 f t .  79 1018 1 12.5 
I I 

442 12 13-1-12 . . 12.65 08.22 15 79 1018 i 7 
I 
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I I 
I 

I I Hydro- Total 
Dete. 1 Position. j Sound-  ern^.! 

, ing. I meter : Plank- 
I 

I 

I reading. 
ton cos. 

I I I 

450 / 3111-2 12 . . 112.57.30/9!3.31. 30: 4.3 ft. j 90 1020 12 

452 1 213-2-12 . . 1 13.1 ft.  SO 1 1019 16 

5 1 7/8-2-12 . . 45, 6.4 ft. 80 1019 30 

464 1 .... I I . .  , .. I 80 I 1019 .. 
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44. T h e  Limestone Caves of Burma and the Malay 
Peninsula." 

By N. ANNANDALE, I).Sc., F.A.S.B.; J. COGGIN BROWN, 
M.Sc., F.G.S. ; and F. H. GRAVELY, M.Sc. 

/ n l - ~ - -  V T T r l T  V V T T  \ 

ADDENDA ET CORRIGENDA. 

P. 403. Opposite the name " Eonycterds apelaea (Dobson) " 
add in the third colunln after the word " known " the 
words " in Burma.' '  

P. 409. Blanford ( o p .  cit., Vol. I V ,  p.  485) retracts the name 
" Collocalia francica (Gmel . )  " in favour of , " Collocalia 
unicolor. ' ' 

P. 409, fourth line from bottom ol' page. For " (ridteyi, 
Boulenger) " read " (ridbeyi, Butler) " and add reference : 
Journ. Rombay Nut. Hist. Soc. X11, p 426. 

I I , -T U1 V1='Y. 

Cor~~parativelg little at,tention hag yet been directed to  tile 
structunh and fauna of the lirnestorie caves of Burnia and tllo 
adjacent connt.ries, and i t  IIRS seemed wort.11 wliilc, if only iri 
order to  st,imulate further study, to  gather together t,he scat- 
tered and often somewhat inaccessible references in literature, 
and to add the results, imperfect, as they are, of our own 
several investigations in tlie Shan Slates, Tennsserim, tlie 
Siarr~ese and the Federated Malay States. 

Although the caves are scattered over en area of great 
extent-it extends from western Chine in tile north to  Borneo 

+ Published by permimion of the Truetees of the Indian Mueeum and 
of the Director of the Geological Survey of Indie. 
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INTRODUCTION. 

Tlic caves of tile Oriental Region do not possess tho 
interest of those of some parts of Europe and America. As a 
rulc they are not of vast size or impressive interior; few or 
none of them contain streams or lakes; their fauna does not 
appear to  be a highly specialized one, and no palaeontological 
deposits of importance ha re  been discovered in them ; they 
have not, so far as we know, been the ho~ne of races wliose 
civilization is extinct. It is, llowever, no Iss3 necessary to study 
what i8 ordinary than what is striking; indced, the former is in 
many cases tllc more inlportat~t from a scient4ific poillt of view. 
Compar,ztively Jittlo at,t.cntion has yet been directed t o  the 
structure a n d  fauna O F  the limestone caves of Burma and the 
adjacent counbrics, and it has seemed worth while, if only it] 
order to  s t in~alato further study, to gather together the scat- 
tered ant1 often somewhat inaccessible referenccs in literature, 
and to add the results, imperfect, as they are, of our own 
several inveutigations in the Shnn Slates, Tenasserim, tlie 
Siatrlese and the Federated Malay States. 

Although the caves are scattered over an area of great 
extent--it extends from western China in the north to  Borneo 

* Published by permiaaion of the Trustees of the Indian Museum and 
of the Director of the Geological Survey of India. 
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in the south-and are often sepat-ated olle from another by long 
distances, they are in many respects remarkably uniform. The 
formations in which they occur are probably of similar if not 
identical origin in the ditterent localities, and the manner in 
wliich they thelnselves have been formed is the samo : the great 
sheet of limestone that  once coverod the country has been 
vartly dissolved and low isolated hills aione remain to repre- 
Yerlt it. These hills, which often have fantastic forms and rise 
conspicuous in flat land devoted to or suitable for agriculture, 
most commonly contain the caves, eaten out of their centres 
bv  the action of water. Sometimes the mouths are a t  the base 
of the hills , sometimes they open on the face of precipitous 
cliffs, which may have almost the appearance of white marble, 
or may be almost black on account of weathering. 

A large proportion of the caves are mere recesses which 
do not penetrate sufficiently far to be a t  any point beyond the 
reach of daylight, but some cor~sist of long parJsages and 
great chambers within the hill. I n  many caves there are 
several series of passages and caverns, the latter of consider- 
able diameter, of great height and usually of circular form 
with a domed roof. The passages, which are as a rule less 
lofty than the inner caverns but often of considerable width, 
wind about from chamber to  chamber, often ascending or 
descending as they do so and in some cases attaining a total 
length of many hundred yards. It is very common for there 
t o  be a, small aperture like a skylight i l l  the roof oE the 
larger chambers and sometimes the roof has collapsed more or 
less completely, leaving the chamber open to  the sky and with 
its floor encumbered with debris. It is apparently owing to 
this penetration and subsequent dest~.uction of the roofs of 
caves which occupied the interior of l~ollow hills that  the 
strange amphitheatres occasionaliy seen in limestone districts 
in Burma and Malaya are due. 

At a few places the hills in which the caves occur form 
idlands, ae in the great lagoon in the north-east of the Malay 
Peninsula, so like t 119 Cfiilke Lake of Orissa in many respects, 
which is marked in some English lliaps as Senggora Lake, is 
called by the Sialnese simply the Great Lake" (Talt 9ap)  
a ~ i d  is known to  the Malays as h u t  Dtrlarn, the " Inner Sera." 

In the islands of this lake and in some of those that lie ill 
the northern part of the Straits of Malacoa off the coest of 
the State of Trang, the caves are a source of revenue t o  the 
Siamese Government as nesting-places of one or other of the 
swifts of the genus Collocalin that  produce the edible nests of 
Chinese trade. At nesting-time these caves are zealously Pro- 
tected ageinet poachers, and the right to collect the ne~ t a  
is a strictly preserved state monopoly farmed out at high 
rent.. 

A cornnloner commercial asset of the caves ie b a b d u ~  
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manure, which, both in Burms and in Siamese territory, is 
collected annually in Inany of them. The subject, so far as 
Burma is concerned, is disclissed by Rlr. I. H. Burkill in a 
pamphlet issued as No. 1 in the Agricultural Ledger (Calcutta), 
for 1911. 

The earliest description of any of the caves appear8 to be 
that given by Capt W. Folcy in his " Notes on tlle Geology, 
etc. of the Country in  the Neighbourl~ood of Maulamyeng 
(vulg. Moulmein) " published in the Journal of this Society 
for 1536 (Vol. V, pp. 269-281, pl. VII). He  mentions as the 
principal caverns of the district those a t  Y6ts6y, Tyokhla, 
Joe-ka-beng, Damatha, Nyown-beng-zeite, Phabia, and describes 
the Buddha-cave a t  Dl~ammathat  (or Damatha) and also a small 
cave a little further to  the south near the summit of the hill 
which had (in 1836) " been but lately selected by the P h h g i ,  
for the better concealment of a quantit-y of manuscripts 
written in the Thalian or Burmah character, and secreted in 
the upper part of the Damatlta cavern a t  a time that  the 
country was invaded by Tsl8an (Siarnese)." Some of these 
~nanuscripts he procured for presentation to  the Asiatic 
Society.' Tt is evident from 11is map that  the Nyown-beng- 
zeite caves to wllicll he refers are those now ls~lowll under the 
natrle of I<llayoii or " Parin Cares." 

Another cave near Moulmeiii nrhjcll Capt. Foley mentions 
is situated a t  Phabowng Thowng, a limestone hill on the banks 
of the Atbaran; this care has a stream running through it. 

The next Burmese cave to  be described, was that  of Shwe 
Male (Yule's " ATawutive of the Mission to the Cozwt of dva  in 
1853," London, ISZS, pp. 177.8s). This cave is in crystalline 
li~nestone belonging to  the Moyok series. 

The caves of the Atbaran River and a t  Thonzoo (the 
Three Pagodas) are referred t o  by Tickell and Parish (Journ. 
-4s. Soc. Bengul, XXVIII ,  1859, pp. 425 and 465-8), the latter 
author being interested particularly in the vegetation of the 
hills con t niuing them. The limestone llills near Moulmein 
were described in 1871 by Stlolicza (also in the Jourilal of this 
Society) wit.11 special reference to their inolluscan fauna ; he 
pointed out ]low the isolation of these rocks admitted of the 
deve1ol)mctlt of certain persistent peculiarities of the animals 
of different localities; but Ile did not describe the caves. 
Tl~eobald, nnotl~er nlenlbcr of the Geological Survey of India, 
tnentions them in his ' ' Geology of Pegu ' ' (Mems. Geo. Surv. 
Ind., X [2], p 139) but does not add greatly to our kriowledge 

1 It is probable that them are still in the Society's possession, but 
our Burrnoso MSS. have not yet been adequately catalogued. 

2 Nyaurlgbinzeik (or Nyown-beng zeite) is a village on the banks of 
the Ataran River. 'I'here is e ferry there on the road from Moulmein to 
the cAves, nnd it is the only villege on the journey. 
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of the caverns themselves, although he makes a n  importarit 
contribution t o  the geology of the  rocks containing them. 

Fea appears t o  have been the first zoologist t o  describe 
the interior of any of the caves. Ho visited those near 
Moulmein and, in an  interesting letter published by the Geolo- 
gical Society of Italy (Bull. Soc. Geoyr. Ital., 1888) dealt with 
their peculiarities and his collecting in them. The zoological 
results of his journey are published in the Ann. Civ. Mus. Stor. 
Nut., 1869-1897 ; many cave-haunti ng species are described by 
specialists in this important series of papers. 

The Batu caves near Kuala Lumpur in the Malay State of 
Felangor were investigated by Ridley a t  the request of tlie 
British Arsociation, in whose Report for 1898 (pp. 572-582) he 
published tlie results of his researches. Four caves are care- 
fully described and diagrams of two of them are given; the 
animals inhabiting their darker parts are recorded with notes 
on their habits. 

In  1899 the members of the Skeat Expedition to the 
Malay Peninsula visited the caves near Biserat in the Siamese 
State of Jalor, which had not previously been investigated. 
In  these they discovered several new cavern-haunting species 
(described in Reports on the Expedition, ~nostly in the Proceed- 
ings of the Zoological Sgciety of London, 1900-1903), closely 
allied to those found by I'ea in the Farm Caves. In  June, 
July,  Octobcts anit Novernher, 1902, the Jalor caves were 
visited again by Robinson and Annarrdale; their collections 
have been described it1 Fnccic~lli Malayenses (Liverpool. 1903- 
1905), in the supplement (" Itinerary ") to which notes on the 
caves thcmselves will be found (pp. vi and xxv-xxviii). 

Tho caves of the islands in  tile TaIB Sap are described by 
Skeat in his report to the British Association (19CO) ; also by 
N'arrington Smythe in his Five Years i n  Sium. Annandde 
has given certain particulars about those on the coast of Trang 
in the Supplement to Fasciculi ,&Zalayenses (p. xv) and in tile 
nntl~ropological part of that  work (vol. I, p. 63). 

Ancient clay tablets found in caves in Trang and Kednh are 
described in the followingpapers : - l L  Short Notes on a ~ u d d h i s t  
Votive Tablet " by C 0. Blagden (Journ. Straii8 Branch ROY. 
As. Soc , 1903, p. 205) ; " Clay Tablets from Caves in Siamese 
Malaya " by A. Steffen with notes by Nelson Annandale (f i fan,  
vol. 11, No. 125, pl. M ,  1902); "Notes on Clay Tablets from the 
Malay Penineula" by Rakhaldas Banerji, with an Introductory 
Note by N. Annandale (Journ. A.9. Soc. Bengal, [n. s.] V O ~ .  111, 
p. 459, 1907). 

Tho date of the tablets from Trang appears to be about 
the 8th t o  the 11th century A.D. Professor Kern of Leyden 

1 Fes'e more detailed aocount of hie wenderings (0  Qudro Anni i 
Birrnoins el le T du Limitri ") is unfortunately not aveileble in Celouttb. 
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(who had, however, seen only a photograph) attributed one 
from Kedah to  the 10th century ; but  Babu Rinod Bihari 
Bidyabinod of the Indian Museum, who has examined thig and 
other specimens from Kedah which Dr. R. Hanitsch, Director 
ot the Itaffles Museum, Singapore, has been kind enough to 
lend us, informs us tha t  t h ~ y  must be considerably older. H e  
i-, of the opinion, on palaeographic grounds, tha t  they belong 
to the 7th centr~ry ; his note is printed in the append~x to this 
paper (p. 423). In any case their script (pl. XVIII)  is North 
Indian, as is also that  of the Trang tablets. 

Other clay tablets, apparently of much more recent date,  
are commonly found in caves in  Jalor and Pahang. These 
tablets probably date from the 18th century A.D.  Many of 
them bear the image of a Buddha seated beneath a seven- 
Ileacied cobra with expanded hood (pl. XIX) .  According to 
Rakhaldas Banerji (op. cit., p. 469) this is the divine Ruddllc 
Atnoghasiddhi ; but Ternple (The Indian Antiquary, vol. xxii , 
p. 33Y), referring to similar images from Burma, regards then1 
;is represe~~ting Buddha Gotanla and suggests their I '3' ian~ese 
o r ig~n .  I n  one of the cxnves near Biserat there is a gigantic 
recurnl~ent figure with a mqny-headecl cobra shielding the head 
wit11 its Ilood. T l~ i s  statue, \illicll is said to have been erected 
by a Siamese iloblelnatl i n  the eigllteenth cer~turg,  certairlly 
represents the last earthly Buddha, and tllerc can be no doubt 
that modern Siamese iconogr,tplly differs from that  of ancient 
I~ ld ia  in t l ~ e  use of the protecting many-heaclrd cobra as an  
e1nLlsm 

Arcll~ological dorcriptions oE li~ueatonc cavos in the 
Amherst district of Tenasserim art, given by Taw Sein K O  in 
T h e  Indian Antiquary, vol XXI, p. 377 (1892), and by Temple 
in vol. S X I I ,  11. 327 (1893), of the same ~>ub!ication. Photo- 
g~'~1p118 a n d  plalls of the Farun Caves and others in the same 
distril,t, ant1 figrlrcs of comparatively recent clay tablets fro111 

them ale rel~rodr~crd by the latter aulllor. None of t,he 
rcinairis spl,enr t o  be ancient. 

I n  Teni~.;scril~i and Jalor many limestone caves are still 
11-t>d as 13uddh1st te~nplee, while in Trang and other Sianlese 
States, and also in Yiirlnan (pl. XXI) ,  they serve the same pur- 
1)ose lor Chinese worsllip. 

111 parts of Lotli the British and the Siamese Malay 
States s~nall  cavchs nrc occupied temporarily as habitatioas by 
jungle-tribew (see Skeat ancl Blngden, Pagan Races 01 the 
nlnlay Peninsula, pp. 168, 173), wliile on the coast of 'l'rang a 
single large cavern was, until i t  was desecrated by Chinese 
pepper planters in search of bat-guano, the tribal burial-pl we of 
tllc Orang Laut Kappir or Pagan Sea-Gypsies (Antlandale, 
Frr-scic. Malay., Anthrop, vol. I, p. 63). 

The folklore of the caves in Burma and Malaya is pro- 
b.ll>lp very extensive, ws they aro universally regarded with 
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superstitious respect. Very little information is, however, 
available on this point. I t  is believed in the British States 
and also in Trang that the clay tablets found in the caves are 
made by spirits, which tho Malays call orang Perai (Peri folk) 
nnd the Siamese pi. These spirits resemble the Scotch fairies 
in appearence and habits, being little folk of small size 
and $reat beauty, extremely fond of festivities and proces- 
sions, which they conduct from care  to cave at night wit11 
lights and dancing. The cave-bats in #lalor are called spirit- 
birds (burong hantu), a name lriore frequently conferred on 
owls; i t  is believed that  their droppings falling on the human 
skin cause an unpleasant disease. I n  the ,lalor caves a 
strong wind blows outwards towards the entrance a t  certain 
times of the day,  and inwards from i t  a t  others. This is 
believed by the  Malays and Siamese of the district to  be the 
actual Cave-Spirit (Hantu Qoah). 

We hope that  these notes may prove useful to  those wil o 
may have fuller opportunity for investigating tho caves of 
Burma and Malaya than has fallen t o  our lot. 

PART I.-GEOLOGY. 

Tlie well-known caves of Moulmein are situated in a series 
of lirne~t~ones which is probably continuous with the '' Plateau ' ' 
and associated limestones of the Northern Shan States. These 
formations are known to occur far to tho south in the Southern 
Shan Statea and ill TCnrerlni, but the intervening areas have not 
as yet heen geologicallv explored. 

To  tile south of Moulrnein the limejtone~l continue througll 
Tenasserim, but, here again they have only been described 
from small isolated exposures, since no detailed survey of the 
district has been nttelnpted. The first illformation regarding 
the occurrence of a fauna of carboniferous age in Tenasserirn 
was given by Dr. T. Oldham in 1856.' He divided the 
rocks which cover so large a portion of the southernmost 
divisions in Burma into a lower group, which was termed 
the " Mergui Series," and an  upper one to  which the name 
" Moulmein Series " was given. The former is well developed 
in the south, while Lhe letter obtains its maximum development 
towards the north. The most conspicuous member of the 
Moulr~~ein eeries is the massive limestone wl~icli forms 80 

important a feature of the landscape around Moulmein, and 
in the higher parts of the Salween valley. The thickness of 
the two divisions was stated to he about 0,000 feet, and the 

1 Records of the Qorrernment o/ India, Honae D e p t . ,  NO. X, 1850, 
rsprinted in " Papere on Rurrne, " No. 25. Nolea on the Coal-fields and 
Timatone Depoeits of the Tenasserirn Provinces, pp. 375-405 
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age of the whole given as Palaeozoic, the Moulmein beds 
being provisionally placed in the " lower carboniferous group 
of European geologists. " 

I n  1863 W. Thcobald fro~li the evidence of a few fossils 
procured from Zwah-ga-hyn, :L limestone hill which forms a 
prominent landmark above Moulmein , and is popularly known 
as the "Duke of York's nose," pronounced the age of the 
limestone as equivalent to  the carboniferous limestone of 
Europe. H e  also regarded i t  as probable tha t  the li~llestone 
met with in the RIergui Archipelago belonged to  the saine 
formation.' 

To quote from Theobald's Memoir :- 
" The most marked feature of this limestone is its mode 

of occurrence in steeply scarped hills, the  sides of which 
overhang, as  may be seen in the  case of the hills near 
Moulmein, which rise abruptly from the low inundated 
plains between the Gaine and the  Attarari rivers, a>nd 
exhibit the precise appearance of what they undoubtedly 
were a t  no remote geological period-sea-;;kt rocks, such 
as still s tud the Mergui Archipelago, and which from their 
positioll in low-lying alll~vial plains even 11o\~~, during the 
~ ~ a i n s ,  are approacl~nhle onlv by boal;s, t l~rough a mimic 
fresl~wat~er sea." 

Theobald also spe,aks of the existeilco of other extensive 
caves t o  the north-east beyond Toungoo. 

I t  is not known what became of t'he fossils mentioned 
both by Oldham and Theobald. They are not in the collectioil 
of the Geological Survey of India and were never described in  
detail. Fortunately, some years later,  a furthrr small series of 
foraminifera, corals, brachiopoda and g~s t ropoda  wa.s obtained 
hy P. N. Rose froin the li~nestone hills near Therabwin in 
Tenasserim. 

The following species were determined by I?. Noetling3 
who pronounced them to  be oi" carboniferous (probably upper 
c:trboniferous) age. 

Sch,wngerina oldhami, Noetl. 
Lonsdalein salinnria, Waag. and Wentz. 
Liihoslrotion, spec. nov. 
Araepo,ra cf ramosa,, Waag and Wentz. 
Polyporn cf. hinrm.ica, Iceyserl. 
Prod~hclus cf. slkma,tre.n,sis, F. Roenler. 
Athyris, sp. 
Spiriler , sp. 
Bellerophon,, sp. 

1 W. Theobald, On the Geology of Pegu. Mem. Qeol.  Su,rv. Indirc, 
Vol. X,  p. 1.78. 

S F. Noatling, Carl~onifarous Fossils from Tenasserim. Rec. Qeol .  
Sr~rv. India, Vol. S X V J ,  Pt. 3 ,  pp. 96-100. 
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Pleurotomaria aff. durga, W aag. 
Murchisonia, sp.  

This fauna is one in which Indian and Sumatran types are 
mixed and i t  is probably of the  ssme age as tha t  from Zwah- 
ga-hyn hill. 

It is in every degree probable tha t  similar limestones of 
anthracolithic age extend to  the  far south through the  Malay 
Peninsula, and tha t  the caves of tha t  area a re  in  identical 
formations 

In  the  state  of Pahsng (F. M. S.),  an  extensive calcareous 
series consisting chiefly of lirnestones exists. It has been termed 
the Raub Series by J. R. Ssrivenor who writes2 :- 

" The big litnestone hills form a picturesque feature in 
the  landscape wherever they occur, similar t o  those on 
the  west of the  Main Range. Gunong Sinyum, with its 
huge caves, is perhaps the  most striking of them, although 
not  the largest. I n  Sarawak and Icinta there is  cleaz 
evidence tha t  the steep cliffs of the lirncstone hills coincide 
with fault planes, and it  might be expected tha t  the same 
explanation of the  formation of these precipices would be 
found in Pahang. It has not been possible, however, to  
prove thiq, nnd in the  absence of clear evidence we must 
regard the  Pahang lilnestone hills 8s having been formed 
by the processes of denudation acting unequally on 
masses of strongly jointed and tilted beds of limestones. 
The caves found in the hills are a s  beautiful as caves 
elsewllere in linleatone country, hut  present no special 
feature." 

Fossilv have been found in a few localities. From the 
Jlill Gully nncl Grtn Snl i  exposure?, obscure corn], carinc~iclnl, arid 
otller structures have been reported, as woll as some fairly 
good remains of Ceplialol~c,rla wl~ich C. C. Crick I~elieves belong 
t o  the genera Orlfroc~rr l .~  

Oyroceras 

pointing t o  a carbonifero~~s age fot the rocks. 
Frorrl Luhok Sukum imperfect casts and imprcs3ions haire 

bebn  ~ h t ~ a i n e d  which M-ssr.~. Newton and Crick think may be 
of permian age. They consist of circular or elliptical forms 
reqembli ng Waagen's Xenodiscug , straight tube-like bodies 
whicli appear to  he closely allied to Dentaliurn I~erculen of De 
Ko:linck and a nurnber of other organisms, too obscure for 

I Caves in the Malay Penin~ula. Brit. A ~ e o c .  Repter.,lP98, p. 671. 
* J. B. Scrivener, The Geology snd Mining lndustriee of Ulll 

P a h a n ~ ,  191 I ,  p .  33. 



Vol. IX, No. 10.1 The Limestone Caves of Burma. 309 
[N.S.] 

determination, among them being an Aviculopectinoid impres- 
sion and some possible Brachiopod remains 

J. M. Maclaren is of the opinion that  the Raub Series will 
prove t o  resemble the limestones and shales of the Southern 
Shan States described b,y C. S. Middlerni~s.~ 

W. W. Skeat, observing the occurrence of fo3sils on some 
of the images of Buddha in the north-eastern part of the 
Malay Peninsula, was led to  search for the quarry from which 
the rock was obtained out of which the images were carved, 
and i t  was at lenptll found on the western flank of the great 
central axis of the P e n i n ~ u l a . ~  

From the fossiliferous lin~estone so obtained Prof. T. 
Mckenny Hughes determined a trilobite (Proelus), encrinite 
stems and arms, and several species of larnellibranchs and bracllio- 
pods, including a t  least one Choneles. " There is a well-preserved 
and highly ornamented Pleurotomaria and a Cephalopod, wliicll 
by its horse-shoe lobes confirms what. is suggested by the general 
facies, namely, that  the deposit belongs to the highest beds of 
the Carboniferous, or rather, perhaps, to  beds intermediate 
bet\+ een the  Carbonift.ron< and t lle overlying systeni t.o whic?: 
tlie cornj~~~omise lianlc of Permo-Carboniferous has beer] applied." 

It, is interesting to note that Messrs. Kewton and Crick 
coilsider tl,eir fossils younger t h a n  tlie ones referred to  above; 
but acco~  cling to Dr. Annandalc tlie litnestone from which 
Skeat 's fossils were obtained was very different in structure 

I Loc. c i t . .  p .  34. 
S ~ n c c  the above nccount u n s  n r i t t en ,  J .  I3. Scrivenor has pub- 

l ihhed a summary of his tun years' work in an  illuniln ~tixlg report entit led, 
Tho Geological History O F  the  Malay I'eninsula. (Quart. Journ. Qeol. 
Soc . ,  Vol. 69, 1913, pp. 343 371) I n  this i t  is s ta ted t h a t  he is not  
prn1)nrod t o  ~ r c e p t  tlle scanty pal~eontoloyical evidence regarding the  
rlre of the  R a u b  Serics witilout qualification. To quote.-" The fossils 
found so fa r ,  in fact,  h a r e  done no  moro thnn give a hint 8s to  the  
nge of the rorks;  tbcy may br carbonifero~ls or permo-carboniferous. 
Othor evidence' unlrnow n t ~ t  tho t i ~ n o  n f l ~ c n  the fossilu were doacril)ed, 
lriakes i t  improhak)le thnt tho) nre p r r ~ i l i a l ~ "  (p .  :l,T,'I) 

This ovidf.nce depends upon tho diqcovery In Pvrak, immediatelj~ 
nl>ove the  I j a r ~ b  Serios, of glacial clays, mliich Prrivenor corrrlatcs with 
tho 'l'alrhirs of the  Indian Peninsr~la.  I t  n70ulcl be too far from the  
purpose of the  present paper t o  entor into  tho question of the  exact agl:, 
of tho Gondwana I ~ o u l r l ~ r  bed3 here, bu t  i t  may  be mention6.d t h a t  in 
the  conrse of tho discussion on Scrivener's paper, La T o r ~ r h e  argued 
t h a t  t h e  Malayan (;lacial Uedq belong to  a 1ntf.r period of glaciation 
t h ~ n  t h a t  represented by the  Tnlchirs. H e  expressed the  opinion, how- 
ever, t h a t  the  R a u b  Series was apparentlv a southward extension of a 
p o r t ~ o n  of the  dolomitic lirnnstones of the  Burnwse Shan Sts tes ,  prob- 
ably representing their uppcr par ts  and pointing to the  t r~nngression of 
tho carboniferous sea southwards, followed by a n  oastward retreat of the  
cons t of Gondwanaland 

9 Go'd ; its Geological Ocourrence and Geographicel Distribution, 
1908. D, 287 

' ~ e t u r a l  History and E t h n o ~ r a p h y  of the  Malay Peninsula. Brit. 
-4aaoc. Zlepts., 1901, p. 414. 
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and appearance from that  which formed the walls of caves in 
the neighbourhood. 

In Siam, the whole of the great range on the west which 
extends almost unbroken frorri the extreme south of the 
kingdom to the most northerly point above Chieng Sen on the 
JIokong, arid thence northwards through the British trans- 
Salween Shan States into China, appears to consist largely of 
e~~ormously thick liinestone beds, probably of carboniferous 
age in part, lying upon n~etamorpllic and schistose formations. 
These limestone beds are found throughout the Malayan 
Provinces and in the Ratburi district. The Chieng Mai district 
and the ~er ies  of hill ranges across northern Siam from Chieng 
Sen down to Pitvanulock are said to present much the same 
~cological features. In Eastern Siam, limestone hills are found 
towards the north and west, and where the Mekong turns from 
east to south they again appear as a barrier of ever-decreasing 
height between the river and the basin of Eastern Siam. A t  
the junction of the Nam Mun and the mein river the great 
tnasses of limestone which form the southern boundary of the 
eastern part of the country come in, and running westwards 
a9 far as the Dong Phaya Yen mountains, overlook the plains 
of Central Siam Limestone pinnacles are found piercing the 
alluvium of Central Siam, as a t  Chainat, Prabat, ancl 
Kabin. 

Permo-Carboni ferous limestones are known to occur in 
Sumatra, Toba-lanclan, Timor and R o t t i . V n  Western Borneo 
they contain caves which are very similar to  the Burmese and 
Malayan ones? 

Further to the east in Tongking and the Laos, Iimeutones 
of the same age have been identified. 

To the north of the Moulmein, Amherst and Theton 
districts tho limestones stretch through Kerenni into the Shan 
States. Caves are found in them along the edge of the hills 
bordering on the Shan States and dividing them from the 
),road plains of the Irrawaddy valley. These caves are well 
known a9 they yield largo quantities of bat guano.' In the 
Soutl~crr~ Shan States the limestones which often contain caves, 
as  for example in the neighbourhood of Krclaw, have been well 
described by C. S. Middlemiss who writes as follows :- 

" The clnrk-grey limestone frequently weathers almost 
black into sharp-edged honeycornbed masses, into pill- 
nacled crags, weather-beaten towers and walls . into deep 
basins and swallow holes (often ae regular and circular fie 

1 \v. A. Graham, Siam, London, 1812, pp. 86-96. 
See literature q ~ ~ o t e d  by J.  B. Hcrivenor loc. c i t . ,  p. 48. 
Brat. Anaoc. Repis.. 1399, p. 681. 

4 I H nurkhill,  Grlano in India, T h e  Agrictcltur~l Ledger ,  1911, 
No. I, p. 7.  
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a gigantic amphitheatre? but sometimes funnel-shaped) : 
into strange valley systen~s, without connection one witl: 
the other, and that  often end mysteriously either a.: 
underground passages down which streams precipitate 
themselves and become lost, or as marshes and lakes 
where evaporation helped out no doubt bg sr~bterranearl 
percolation causes a disappearance of the waters : in to 
innumerable caves and passages beneath the ground, some 
now high and dry from the waters that  caused them and 
which are locally mined for the nitrates that  have sccumu- 
lated upon the floors from the decomposition of cave 
animal deposits, others used as show places and temples ; 
others again unknown to  fame and rich in their virgin 
beauty of stalactitic growths." 

In  the Northern Shan States these limestones are well 
known, and have been described in various papers appearing 
in the publications of the Geological Survey of India by  
T. D. La  Touche.% Wherever they have been examined in 
this area by myself, depressions appearing oil the surface of 
tlie ground which they underlay have always been a striking 
feature, as bas also been the fact that  their drainage very 
oflen disappears underground. La Touche ha<s noted how 
these depressions vary in size from ' ' pipcs ' ' a, Few feet in dia- 
lneter to  " swallow-holes " and funnel-shaped " punch-bowls,' ' 
of which the latter are by far the most common, and froin these 
to  enclosed valleys several miles in length and breadth, tra- 
versed by running streams. These phenomena are due to 
underground dissol~ition of tho roclr and the consequent set- 
tling down of the roof of a cavity or cavern, too weak to  
support its own weight. Owing to the crushed condition of 
tlie liinestones in the Northern Shan States, as a result of the 
tectonic stresses induced by t l ~ e  great earth moveinent,~ whic~l~ 
took place after their formation, large open caverns such as 
occur near Moulmein and further south are of rare occurrence. 
I n  the Southern Shan States caverns are known to exist and 
ii; is believed t'11at systematic searching would reveaJ the 
presence of many others. 

C. Deiner 11as described rich collections of ant,llracolitliic 
fossils collected by La Touche and Middlemiqs in the Northern 
and Southern S l~an  States. His opinion regarding their ages is 
quoted below :- 

" In brief the anthrctcolit,I~ic fal~nas of Burma and of the 
Indian region (Salt Range-Himalayas), so closely situated 

. - . -. 

1 V S. Middle~niqs, Report on a Ueological Reconnaissance in parts 
of tho Southern Shan States and Karenni. General Rept., Qeol. Surv. 
Jndin,  1809-1900. pp. 130-131. 

9 See eepclcially T. H .  D. La Touche, Geology of the Norther11 
Shan S t ~ t e s .  Mrm. Geol. Nurv. Inrlia, Vol. XXIX,  Pt. 11. 
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geographically, must be considered as belonping to the 
same zoogeographical province. Their similarity may be 
interpreted as due both t o  their proximit .~ in geographical 
position, and to  their stratigraphical homotaxis. This 
correlation places the anthracolithic faunas of the Shan 
States on the same level as the middle and upper Pro- 
ductus limestone of the Salt Range or of exotic block of 
Chitichun No. 1.' ' 
Although somewhat beyond tho region trea,ted of in 

tllis paper mention may be  made oE the fact that  both devo- 
nian and anthracolithic limestones attain a considerable 
development in the Chinese province of Yiinnan, and that in 
the western parts of the province small caverns are sometimes 
found in the rocks of the latter group. As an exampleof these 
a. photograph of the Ta-shih-wocave near the edge of the Yung- 
c.l~'ang fu plain is appended. (PI. XXI) .  

It is probable that  in many of the caves of Burtna and the 
3It1lay Peninsula, deposits of recent or approximately recent 
fossil or sub-fossil remains will be found; but no such deposits 
have as yet. been investigated. Thc teeth of n large tiger 
and a skull of the Balmboo-Rat (Rhizomys sunzatrensis) have, 
ho\vever, been forwardecl to  Calcutta for examination, with 
the information tJ!int they were found in a small cave near 
Jlogok, Ruby Mines District, and in some of the Jalor caves 
t.here are large beds of freshwater sliells and mammalian bones. 

PART IT.-THE FAUNA OF  T H E  CAVES. 

The following list of the animals tha t  have been recorded 
f r o ~ ~ l  the limestone caves of Uurrna and Malaya., or are repre- 
wntecl therefrom by authentically named specimens in the 
lticlian Rfureu~n, is compiled for the most part from Ridley's 
"Accol~nt of caves in the Malay Peninsula" in the Rcp. Brit. 
AS. for 1898 ; from tlie papers on the zoological results of the 
Sl ient  Expedition to  the Malay Peninsula, published mostlyv 
i r i  the Proc Zoo1 Soc. London between 1900-I908 ; from the 
Loological parts of Annandale and Robinson's Faacicldi 
.JIolnyenses, and from papers on the late Signor Fea's Burmese 
c.ollection in the Ann. Civ. Mus. Qcnovn (1889-1807). 

We have added obeservationv of our own, nloro particu- 
larly on the Orthoptera and Pedipalpi. 

1 C. Diener, Anthraoolithic Fossil8 of the Shsn States. pale 1nd.j 
New Series, Vol. 111, Mem. No. 4. 



Carnivore. 
Felb rigria, L. . . . . 1 Batu Caves . . Commonly rests in caves near Kuala Lumpur. 

Insectivore. 
SU~~GUZUB nigreaeena (Gray) . . . . , Near Biserst 

Chiroptere. 1 
Cynopkrus, sp. . . . . . . ! Batu Caves 

i Xontharpyig amplezicaudata (Geoff.) . . I 
Emycteris applaea (Dobson) . . . . / Farm Caves 
Rhinolophue atfinia, Horsf. 

. 1 minor, Hnrsf. I> 1 
Hippoaiderw armiger (Hodgs.) 

v >  diadema (Geoff.) 
9 9 Zurvatua (Horsf. ) 
B B  bicolor (Temm ) 

Taphozowr longirnanw , Hardw . 
,, 8accolaemua, Temm. 

Rhinoponccl miarophyllum, C ;  eoff. 
* 

. . Dharnmattlat 

Nyctinomue plicaturr (Bucbn.) . . 

. . A specimen was trapped by the Skeat Expedition in the 3 
entrance to one of the larger caves. rn 

b 
. Found by Hidley in large numbers in orre cave. 6' 

rb 

. . Only known from the Farm Caves. % 
2 
A 

kJ 
( omrnon cave-haunting species of wide distribution. 

Several of the species have been or will doubtless be 
divided a t  least into local races. 0 

\ 

i e- 
. . Found in large numbers. t o  apparently l the exclusion of 3 

other species, in the long, dark, tunne\-like cave. 3 
A common cave-haunting species. P 

Anderson, in the Administration Report of the Marine Survey of India for the official year 1897-R, describes the emergence 
of Nyclirtomwr plieatus in a densa stream from a cave a t  Hpagat on the Selween, 26 miles above Moulme~n. These bats 
were followed by small numbers of a much larger species, and i t  is possible thn.t the Rhinoponaa a t  Dhammathat may also 
have bwn associated with some scarcer species taking flight a t  a different horir. 2 

W 



Rodentia. 
Sciurun atridorealie, (Gray. ) . . 
M w ,  crurifcr, Miller. . . 
RhComya aurnatremis (Raff.) 
Hysdtdz grotei, Gray. . . 

Rumineotia. 
Nemorhaedue swettenhami, Butler 

Avm. 
Mecrochires. 

Cdboalia snnominota , Hume 

REPTILIA. 
Lacertilie. 

Cfynrnodactylzcs pulchellus (Gray .) 

L ygoeoma ecotophilum. Boulenger 

REPTIL:~.  
Ophidie. 

Cduber taeniurua (Cope). . . 
B a m u c a ~ r .  

Ecaudettr. 
R a m  glonduhsa. Boulenger . . . , jerboa (Gunt her) . . 
Bufo asper,  Gravh. . . 

Farm Caves . . 
Jalor . . 
Mogok . . 
J alor . . 

TelP Sap . . 

, A specimen was taken by Fen, in one of these caves. 
Common in these caves but not peculiar to them. 
-4 subfossil skull has been examined by Mr. E. Vredenburg. 
Apparently rests in large numbers in cavca during the day. 

Jalor . . 

I Breeds in caves. 

See subsequent notos. The species (or race) is called 
Capicornie eunzatrensis  welle en ha mi b y  Ly dekker, 1 in 
Cat. Rum. Brit. Mus.,  p. 188 (1013). 

Batu Caves ; Jalor pale phase (see below) is fonnd in caves. i 

Batu Caves . . 

Batu Cevos 
, I  1 ; By no means confined to caves. 

Common in caves in different parts of the Malay Penin. 
sule : also found in the jungle. 

Originally described from a cave but also found in the 
jungle, 

I 



Gastropoda. 
S~eptuxie  ~ankayi ,  Benson . . . . 
Hypaeloetorna laidlawi, Collinge . . 
Proaopem tchehelenee, de Morg. . . 

Opeae innocena, Preston . . . . 
Ophwthmtoma annandaleii, S y kes . . 
Ditropeis carernae, Spkes . . . . 

Thysanura. 
Japyz  indicua, Oud . . . . 

C'ollembola. 
Neanura pudibunda, Imms . - . . 
Cyphrderue sirnulane, Imms . . . . 

Orthoptere. 
Chelimchee morio. Fabr. . . . . 
I'eriplaneta sp. ( ?  americana, Linn.) . . 
Splaeobhtta geatroi. Bolivar . . 
Rhuphiodophora, (?  brunneri, Kirby) . . 
Dzeatramm ena unicolor , Brunner . . 

9 , annandolei, Kirby . . 
,f sp. .. . . . . 

Neuroptera. 
Myrmecnelurua, ep. . . . . 

- 
Y 

Farm Caves . . pRecorded from several localities outside the caves. 
. . ' Only known from a cave. -- Jalor . . . . . See below. A common species under cliffs as well as in y.? 

caves. $ 2  
Farm Caves . . Only known from dead shells from a cave. "? 
Jalor . . + ) ' Only known from a cave. 

9 ,  . P 
U 

' Farm Caves . . 

1 .  . . 
Jalor . . . . 

* 9 

Karen country . . 
Farm Caves . . 

9 9 . . 
Jelor . . . . 
Batu Caves . . 

5 > 

Not uncommon also under logs of wood in the open. b s- 
Only known from caves; brilliantly coloured and with & 

eyes. o 
Found with preceding speciee ; blind and colourless. $ 

A common epecies outside cares in Malaya. Q s 
Only found in a cave. 
Identical with a species found in the jungle. 
Also recorded from northern China. 
Only known from the Jalor Caves. 
Not identified specifically. 

Recorded by Ridley. 

1 Two errors may be noticed in this author's statement as  to the skin of the Malay Serow presenteci to tnr Fritish Jlu.-eum 
by Messrs. H. C. Robinson and N. Annandale. I t  is not the type, which was from tho Larut Hills; and i t  came from the 
neighbourhood of B i se r~ t  in Jalor. So far as  we are aware, there is no place in the Malay Peninsula called Riaerat, and 13iser~t 3- 

is nowhere near the Larnt Hills. 5 



Hymenoptera. 
Ponero confinie, Roger v w .  . . 

Lepidoptere. 
Pyralie fumipenniu, Butler . . 
Pyrolie pictuli8, Curt. . . 
Crypsithyria epeloeo, Meyrick 

Diptere. 
Sciam pallescms, Brunetti . . 
Nycteriboeco amboinen.sze, R ~ n d a n i  j 
Roymondia pago&rum, Speiser 
Secodipteron szomenae, Speiser j 

MYBIAPODA. 
Chilognatha. 

Pldyrhoehie malaccantre (Peters) 
Doratonotw, caoernicola, Sinclair 
Cornbalopcras colva ( Pocock), var. 
Cambalamorpha Ieae (Pocock) 

Schizotarsia. 
Scutigero longtcotnie (Fabr. ). . . 

, , ~r~aculata  . . 
. decipiens (Vel h.) . . 
? sp. . . . . 

AMCHNIDL 
Scorpiopea 

C ' M t ( b ,  ep. nov. 

. . Farm Csvcs . . 1 Abundant in  cave. near Moulmein. 

. . Jtllor . . . . / By no means confined tu caves, in which, however, i t  
1 apparently breeds. 

. . Farm Caves . . / Apparently breed9 in the largest of these caves, to which 
1 it is not confined. 

. . 1 1  . . Probably a true cavernicolo~m species. 

. . , , . . Perhaps a pale forrtl of a species found in the open in 
Bengal (see below). 

. . ! Jalor . . . . Bat-parasites. 

. . Jalor . . . . S o t  a true cavernicolous species. 

. . , ,  . . Only known from a cave. 

. . Farm Caves . . The typical form of this specie8 was not found in a cave. , 

. . , ,  . . 1 Perhaps a true cavernicolous species. 

.. I , , . . I Fee notes ; probably not confined to caves. 
> I  

1. 

Batu Cevee 
Probably not confined to Caves. 

. . I nark Cnva 



~ y ' ~ o & o n u e  wood-masoni i Oates) . . \ Farm Caves 
I 1 1 S o t  confined to eaves. . . ? fonnoeus. O a t ~ s  . . . . , , 7 ,  

Schitomue ( a .  'etr ) cavr~nzcoln, Gra\.ely . . ! ,, . . Only ltnown from these caves. 
Slygr phyrynua caven'ncola ('l'hor. ) . ' Tenasserim G,x . . Probably confined to the caves near &loulmein (see notes). 
Siygophyrbnua cerberuo, S~rnon. Jalor . . Probably confined to  the Jalor cavea; c~osely related to 2 5 - 

I last epecies. 
Cologiue puesllue, Thor. . . 1 . . ' renasserim . . Onlv linown from caves in the neighbourhood of Moulmein. 2 

Xraneae. 
Tahni.qtee co~.er~iisola,  Thor. . . . . ' Farm Caves 
Althepue pictue, Thor. . . . . 19 

Pholcw diopeie, Simon . . . . I .Jelor ) Probably not true eaveroioolous species. 
1 

Acari. I 
Uropoda, sp. . . . . . . I Farm Caves 

I 

CRUSTACEA. I R3 
% 
'Z Iaopoda. 

I 
0 

Armadillo inluecatus, Budde-Lund. . . Jalor . . Only known from a cave. 2 
, , inlermixtue . . . . Batu Caves . . Recorded by Rizlley. We have not  been able to discover 

the author of the species. 1 2 
I -- - -  - - - - -- - - - - 

- -- - - -- .- - . - - --- . - - - 
i% 
Co 

0 
1 Mr. Collinge informs us that  that  no description of this species appoars to have been published. He also tells us that  an 

Isopod collected by Gravely from among pieces of deca~ ing  wood In the depths of the large Farm Cave id blind. !? 
3 
Q 
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JJAhlMALIA. 
L~terature. 

1876. Dobson, Catalogue o t  fhc Chiroptera in the British 
Museum. 

1889 Tllornas and Doria, Ann. Mus. Civ  Genova ( 2 )  V I I ,  
p. 98. 

188s- 1591. Blanford , Fauna of British India,  Mammalia. 
1000 Ronl~ote,  Proc. Zool. Soc London, 1400, p. 863. 
1903 Bont~ote,  Report on the  Marnmals, Fasciculi Malay- 

enses (Zool .) 1 , 1). 1 . 
The species recorded in our list are named for the most 

part on the  authority of Dobson, who described one of t11e 
bats ; of Oldfield Thomas and Doria, who worked out the collec- 
tion of mammal3 made by Fea in Burma. or of Ronhote, who 
reported on those obtained by tlie Skeat Expedit.ion and by 
Annandale and Robinson in the Malay Peninsula,. Rhizomys 
su.matrensis is included on the evidence of a sub-fossil skull 
recently sent for  identification, wit,h t h ~  teeth of a large tiger, 
to  the Geological Survey of India. 

None of the  mammals are caver~licolous in the sense of 
living in caves without ever abandoning them. The bats, of 
w!licll only a small proportion of the cive-haunting species of 
Burma and Malaya have probably been recorded as yet from 
caves, merely use them as places of diurnal retreat, as is pro- 
bnbly also t!ie case with the  porcnpirle; and althougli some 
species probably use cares for this purpose always, others are 
eqrially content with an over'ianging rock or a hollow tree. 
Sornetimes one species of bat appears to liaunt a cave to the 
exclusion of all others;  :~ornctimes several or many species 
occnur together. 

The tiger and the Malayan Serow belong to  a differcrltf 
category in tha t  they only visit the  caves occasionally, using 
them as places of shelter but  probably never a s  permanent, 
abodes. Nemorhaedus swettenhami also makes another use, in 
the  neigllbourhood of Jalor ,  of certain caves of which the roof 
has collapsed, frequenting them habitually for the purpose of 
dropping its dung. Apparently one sucl~  cavern or amphi- 
thcbatre is set aside for the purpose in each of the little lime- 
stone liills of the district. A similar habit has been observed 
in other antelopes. 

Animals such as MUR ,~ilri/er b2long to  a third category, for 
it  is probable tha t  certain individuals of the species take up a 
permanent abode in caves, in whicli they find the greater pitrt 
or the whole of their food. Most individuals of the species flret 
lio\vever, not cavernicolous. 

None of the cave-haunting ma~nnlals of Burma or M A ~ ~ L . Y ~ ,  
to whatever category they i,clong, appear t o  he modified 
strul:turally ill accordance wit 11 this habit. Most of the ~pccies 



Vol. IX,  No. lo.] 7'he Limestone Caves of Burma. 400 
[N.S.] 

have a fairly wide distribution outside caves, but Eonycteris 
spelaea has only been taken in  the  Farm Caves, and in any cave 
i t  is impossible a t  present t o  be sure of the range of any of the 
stnaller Burrno-Malayan niammals, owing to  the intensive 
study of the Oriental species now in progresq in European and 
American museums. 

B1R.DS. 
Literature. 

1895. Blanford, Fauna 01 British Ind ia ,  Birds 111. 
1901. Bonllote. Proc. 2001. Soc. London, p. 68. 

It is probable that  many species of birds occasio~lally 
nest in the mouths of caves, but only one species can be aeserted 
defi~litely to  breed in the interior of the limestone caves of 
Malaya or Burma, namely Collocalia innominata, Hume, speci- 
mens of which were taken by members of the  Skeat Expedition 
off the islands of the Ta16 Sap from which edible nests are collect- 
erl for commercial pur.poses. Possibly i t  is the nests of this 
species also tha t  are collected in the caves of limestone islands 
nff t l ~ e  northern part of the west' coast of the Malay Peninsula, 
\ ) l i t  Blanford stated in 1895 lop. cit., p. 178) that  the edible 
111rds' nests of cornlnerce were obtainecl only, so far as was 
then known, Eronl C. f~ancicn (Gnlel.), which is found in Ten- 
asaerirri, the Andi&ma11 and the Nicobar Is., as well as in the 
Malay A~chipe1;lgo on t l ~ e  one Iland and Arritkan on the  other. 
C. innominata is  known from the Audamnns and f[,om Tenas- 
serim as well as the hlalay Peninsula. 

REPTILES and BATRACHIA 
Literature. 

1898. Ridley, Rep.  Brit. Ass. ,  p. 572. 
1903. Boulerlger, " Report on the  Reptiles." Fasciculi 

Malnllenses (2001.) I ,  p. 133. 
2003, 1904. 1.3ut.lrr, Jour. Bombay Nut .  Hisl. Soc X V ,  pp. 

193, 387. 
19 12. Boulenger , Fauna o/ ih.e Malay l'en,insuln, Reptiles 

and Bal~achia.  

No blind or colourless reptile or  batrachian is known fronl 
the caves of Rurma and Malaya. and no species of eitllcr 
group appears to be confined t o  them. The make Coluber 
l a~n iurus  (plate XXTI), h o ~ ~ e v e r ,  provides interesting evidence. 
as to  t l ~ e  effects of the cave-dwelling habit on the colourntion of 
l11e individual. 

Pale individuals (fig. B) were first discovered in the Batu 
('avea and were accepted as the  types of a new variety (ridleyi, 
Bor~lengel), no normal13 coloured examples of the specles then 
being known from the hlaltly Peninsula. The same pllave was 
found later in the Jalor Caves, and dark individuals of the 
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typical form have been discovered sparingly in different parts 
of the Malay Peninsula, in which the species (except i n  caves) 
is apparentsly tl~uch scarcer than i t  is in other parts of its 
range. This is wide, extending from Malaya into Burma and 
the neighbouring countries, the Eastern Himalayas and North- 
ern China. No very young individual has yet been found in 
caves, but the smallest yet obtained in  them-it was captured 
b.y Annandale in 1899 near Kuala Lumpur-approached the 
typical form in colouration much more closely than did larger 
examples from tho same cave. T l ~ e  snake is naturally retiring 
in habits; several specimens were dug up  in the course of 
road-making in the Abor country during the recent expedition. 
The cave-phase, owing chiefly to the loss of brown and reddish 
pigment, has the anterior part of the  body (except for a black 
11ne through the eye) nearly white, while the posterior part 
bears conspicuous black longit~~dinal  stripes on an almost 
white ground. Kidley has pointed out that ,  lying as the 
snake commonly does on narrow ledpes in the white walls of 
caves, this type of colouration aids-in concealing i t  by torch- 
light ; but torchlight is not a natural feature of the caves. 

I t  may be stated with some confidence that  Coluber taeniu- 
rus is not, as a species, cavernicolous, hut. usually leads a more 
or leas nocturnal life in the open, hiding by day in holes, 
under logs and in other such positions. Certain individlials, 
however, enter the caves ; these firid a plentiful food-supply in 
the bats and so grow to  t.lleir full size without emerging. This 
rnode of life has a peculiar effect on their pigmentation, 
apparently destroying brown and reddish pi6ment.s without 
affectiny black to the same extent ; some black markings, how- 
ever, disappear, as is clearly sllown ia the figures of the two 
phases (pl. XXII ). 

The lizard Gymnodaclylus pulchelluv is a species occaeion- 
ally found on tree-trunks in the jungle far  from caves I t  
also is nocturnal in habits and, curiously enough, is also 
striped with black and white, but transversely instead of longitu- 
dinally. No difference exiats in this (or in any other) res~)ect  
hetween cavernicolous ancl arboreal individuals. Many indivi- 
duals have arlopted a cavernicolous life and the species has 
been found in c~lves in widely sey~arated parts oE the Malay 
Perlineuln Although the spel-ics i s  reported to  occur in 
Tena~serim, i t  has not yet been found in any Burm~se  cave. 

The other l~zard  on our list (Lygosoma scotophilum), 81- 
though i t  was originally captured in the inner parts of one of 
the Batu Caves, has rlo striking peculiarity of colo~rat~ion and 
ha3 since beer1 taken in the jung e 

A third species of this suborder might perhaps he added 
to the list, namely Q o n o t o d ~ ~  nfinia (Stoliczka), specimens of 
which have recently been cnllected in the Batu Caves. AN EL 
rule i t  l~aunte  either rockw a t  the edge of streams or else tree- 
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trunks in which,' owing to the coaleselice of the buttressefi 
~haract~erist ic  of some jungle trees, pools of water accumulate. 
It is somet~mes almost amphibious in habits. 

The Batracliia recorded from the Batu Caves are noctut- 
nal species tha t  also occur in the jungle and have no particnlar 
spelaeological in t,erest,. 

MOLLUSCA. 
Literature. 

1871. Stoliczka, Journ. As. Soc. Bengal, X L  ( 2 ) ,  pp. 14S, 
217. 

1902. Collinge, Jouvn. Malac. IX,  p. 71. 
1903. Sykes, Yroc. Zoob. Soc. London, vol. I ,  p. 194. 
1908. Blanford and Godwin- Austen, Faun.  Brit. Ind. ,  

Mollusca, I. 
1910. Preston, Rec. Ind. Jfus., V, p. 33. 

In a.ddition to the species of Mollusca included in our list 
there are others that  have been found occasionally in caves ; 
for some lmd-snails occurring ollly on the limestone cliffs of 
the Siamese Malay States and Tenaeseri~n, and also others of 
less restrictetl range ( e . g .  several species of Rhio.sloma and 
C'yclopkorus), o ~ c n s i o n a l l ~  make t'heir way into caverns, whilr? 
floods not infrequently wash in tho shells of water-snails such 
as Ampullaria and Vivipara. Some of the terrt~strial species 
described by Stoliczka from the cliffs a t  the Farm Caves and 
a t  Dhanlmathat might possibly f i r d  a place among cavernicolous 
forms with equal justice! to Streplaxis sankeyi, Bsn., and Proso- 
peas tck~h,eleszse, de Morg., both of which have been found in t l ~ e  
open. m'e have, however, attempted t o  restrict the list. so far 
as possible to species whicl\, to our knowledge, are either 
strictJy ci~ve~,nicolous or else 11abit.uall.y enter caves for pur- 
poses of protect-,ion or tn seek food. Tlie Slrcptn.zis is so (:om- 
mon in the Farm Caves that  we sei? no reason to  think t ha t  i t  
does not. do so. while the Prosopeas occ:iirs not infrequently in 
enorn~olis nu ~nl)ers in the darkest part of the Jndor and Se l~~ngor  
Cevca, apparen tlv feediilg on b8t.s' dung. Opeas innocews, 
Prcst,o~i, is o111.v I<tlown from th[. Farm Caves, in which, how- 
ever. only dead shells were found. 

The chse of P. tclt,eh.elense is interest!ing, for the shell wollld 
appear a t  first sight to be specially modified for a cavernicolous 
life. It was oripinallg described as being " lusca ", but in speci- 
mens from a t  any rate one of the Jalor caves both the  shell and 
the body of the animal are as a rule totally devoid of pigment. 
The eye, however, is not only pigmented but ,  as is shown by sec- 
tions, perfectly normal in ~ t~ rac tu r e .  The species has a wide 
range in t,he Malay Peninaula. Large swarma are of ten found 
under overhanging cliffs as well as in caves. 

The other niolluscs, the nalncs of which are given in the 
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l i d t ,  are minute colourless speciea found as yet only on the floor 
of cavea. Thev are probably cavernicolous in a strict sense. 
hut  nothing is known of their habits or  anatomy. 

INSECTS. 
Literature. 

1 9  I n ~ m s ,  Proc. zed. Boc. London, 1). 80. 

1898. Brurlner von Wattenwvl. Verh. K. K. Zool. Bot. 
Qe-sells. Wien. XXXVIII ,  p. 229. 

1893. Rrunner von Wattenwyl, Ann Civ. Mus. Genovn 
(2)  XI11 ( X X X I I I ) ,  p. 193. 

1897. Bolivar, Ann. Civ. Mus. Genova (2) XVIII  
(XXXVII I ) ,  p. 32. 

1900. Bnnandale, Ent. Record, X l I .  p. 75. 
1908. Kirby, Rec. Znd. Mus., IT, p 43. 

1913. Wheeler. Rec. Ind. ~Mus. VIII ,  p .  233. 

1903. Swinhoe, " Report on the Moth3 ", Fascic. ~Mnlay. 
Zool., I ,  p. 9!). 

1909. M~vrick.  Rcc. I n d .  Mu.Y., 11, p. 399. 

1903. Speiser, " Report on the niptera Pupiparn "' . 
Faacic. Malay. (Zool.) sp. 

1912. Brunnetti , Faun.  Brit. Ind. ,  Dipt. Nem.ocera. 

A noteworthy feature of our list of the insects of tlie Bur- 
mese and Malayan caves is thc total absence of the names of 
beetles. Many speciea of the order must actually occur, but 
elthongll bot'h Ridleg in Selangor and Gravcly in Tenrtseerim 
obtained specimens thrrt can be assigned t o  well-known fami- 
lies. i t  has not been pm~ib l e  t o  arranie for their preciae identi- 
fictrtion. Thie is also the cone with the few Rhynchots t h ~ t  
have heen collected. 

Of the two Collembola (Neanura pudihvndn and Cyphodp- 
rus airnulan,q) claacrihed hv l m m ~  from the Fnrm Caveo, ono 
(the Cypkodem.~)  i s  regarded by him w strictly cavernicolous, 
apparently h e r a u ~ e  it is colourlees and blind ; hut other epeciee 
of the genus precisely .similar in these respects are fou~ld in 
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ants' or termites' nests and even under stones a t  tlie edge of 
water (see Carpenter, Journ. As. Soc. Rengal, 1913, p. 215) .  
Neanura pudibunda is of a bright red colour and possesses eyes. 
The two species occur together. 

Among the Orthoptera of t,he caves the most interesting 
are the wingless grasshoppers of the subfamily Stenopelmati- 
nae, of whicll three species have been recorded from them, one 
from the Farm Caves ( Diestrammenu unico!or , Brunner) , one 
from tliose of Jalor ( D .  anna.ndalei. Kirby), and one from the 
Batu Caves (Diestrammenu, sp.). A foir th was discovered by 
Gravely in the Farm Caves. but its specific identification is 
little doubtful. It belongs to  the genus Rhaphidophora and is 
identical with one (probably R. brwnneri, Kirby) t ha t  occurs in 
the jungles of the same district. Unlike the species of Diestrarn- 
menu, which live as a rule on the cave-walls and on roclrs 
rising from the  ground, i t  inl~abit~s burrows in the soil of 
the floor. The species of Diestrammenu may be considered 
separately, as although not always cavernicolous they are very 
characteristic of the fauna of caves. 

D. unicolor is reported to  occur in northern China (Vladi- 
vostok and Peltin) as well in tlle Farm Caves, but in Tenss- 
serim has only been taken in then1 and in those a t  Dhammathnt 
in the same district. 111 the caves i t  is extremely abundant. 
I t  exhibits considerable individual variation in colour, and the 
young, instead of heing almost unicolourous, are distinctly 
inottled. When disturbed it is ext.remely active; it seems t o  bo 
more sen~i t ive  to  thesmell ( ?  or heat,) of a torch than t o  the light 
gf a n  acetylene lamp. The antennz arc much longer than those 
of the Rhaphidophorn and appear, to judge from the basal 
part), to  he (like t,llose of rnany other Locuutidae) asymmetrical. 
111 none of our specinlens are botll antennae complete, but in 
t,llost: from the Farm Caves the basal joint of the right antenna 
is us~lnllv larger than that  of the left, while the converse is 
nsnalljr t:lle case il l  those we liave examined from Dhamn~atha t .  

I). rcn,na?zdalei has only been taken in the ,Jalor Caves, in 
al l  of wllich it is estren~elg aliundant, both on the walls and 
011 t.he floor. It apparently feeds on bat's' dung a.nd is itself 
tlie prnv of the large scorpion-s pider St?ygophrymus cerberus. 
'She antennz appear to have slightJy different furictions, the 
longer onc I~cing lleld out straight in front of the body wllen 
the a.rlimal is a t  rest, wliile the shorter one moves round nearly 
in  a. oircle. 1)oubtless this enablcs t,he insect to appreciate 
the rrppronch of an  enemy, living as it does in the dark. 

The species of Di~strclmmeno. t-Iiat occurs in the Se l a~~gor  
caves has not heen ider~tified, and ma.y be the same as one of 
the preceding two. Itidley , however, states t,hnt it utt,ers at 
times n feeble chirp, wherea3 t:lie species from Tenasserirl~ and 
.Jnlor hnvo not heen observed t.o d o  so. 

IIost, of flit ot , l i~r  Ort,l~or)tera, in the list f includi~~g the 
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earwig Chelisoche~ morio) are noctu~nnl species wllicli probably 
lenve the caves a t  nigli t. The cookroacl~ Spelmoblnttn gestroi 
may, however, be strictly cavernicolous. I t  was f~lund by Fea 
in a cave in the Karen country ; but  nothing definite seems t o  
be known about its habits. 

Anto are not urlcommon in some of the caves, butl the 
only species as yet identified is one from the large Farm Cave, 
in which it is abundant. Professor Wheeler ha3 been kind 
enough to examine specimens. which he assigns to  an  undea- 
cribed variety of Ponerc-c confinis, Roger. There is nothing 
t o  prove that  they are modified in correlation with a, caverni- 
colous life ; indeed, they are darker than the typical form of 
the species. 

The three species of moths found in the caves belong to 
two genera both of which are represented by many non- 
cavernicolous species. Rleyrick, who described the Mirrolepi- 
dopt eron C.r!yppith yris sp~lcea from the Farm C i ~ ~ e s ,  believes i t  
to  be esr)ecia!lv modified in that  i t  is colourless except for i ts  
eves, which are, however, well pigmented. A similar moth 
occu~s  in t l m  Jalor caves but has not been identified. The 
two speciep of the genuq Pyrcllis tha t  hsve been obtained in  
the caves are hoth wnll pigmented moths of rather conspicuous 
colouration, and have been taken in districts in which no lime- 
r~tone caves exist;  yet it is probable that  hoth breed in such 
caves when an opportunity occure. P fum,ipennis was found 
i n  large fiumbers on the walls of one of the laigeat of the oJalrw 
caves n t  some distance from the entrance ; on the floor of the 
eeme cave, amidst bats' dune, still larger nr~mt)erj of little 
caterpillars \I ere observed, each inllabi ting and dragging with 
i t  a smnll bean-shaped case mgflo partly of the remains of 
insects. There can be little do l~h t  that thrae caterp~llnrs were 
tho larvae of t l ~ e  moth. 01 P. pictali3 a single specimen W R ~  

taken in one of the Farm Caves. I t  was reding or1 the wall in 
thc clark. Larvae similar to tllose taken in Jalor mere also 
observecl on the floor. 

Of the four species of Diptera recorded from the caves 
three ( A' iclt~r iboq9ca amboinensi.9, Raymondia paqodarum and 
dscodipleron siatnense) are hat-parasi t c  a ~ lnd  aa guch of no 
particular interest from a spelzological point of view. The 
fonrth (Sc iwa  pullescens, R~*onetti) is a small fungus midge 
which ie rrt any rate considerably paler than the majoritv of 
its congeners. Indeed, Brunetti is of the opinion that, i t  is 
possibly no more than o, pale phase of 5. fulvescpnrl, a form 
taken in the open in Betlgnl. Each n o m i n ~ l  ~pecies  is nt 
present known from rt single specimen. Tho tvps of 8. pnlle- 
qcens waa taken in the d a r k e ~ t  pclrt of the large& of the Farm 
('avee. Ridley recorde a small Cllironomid midge a8 being ahun- 
dent in one of the Batu Caves, hut it hns not been identified 
or deecrihed. 
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The insects actually ident.ified and recorded from the  caves 
probably represent only a small proportion of those t ha t  occur. 

MYRIAPODA. 
Literature. 

1890, 1891, 1893. Yocock, r l l ~ , n .  Civ. Mus. Genova (2) X 
( X X X ) ,  pp. 354. 401, XI11 (XXXII I ) ,  p. 390. 

1898. Ridley, Rcp. Brit. As. ,  p. 580. 
1901. Sinclair, Proc. 2001. 8oc. London, p. 517. 

Millepedes are often common in the caves, whicl~ . in Jalor 
at any rate, are a favourite resort. of large Polydesmidae (such 
as Platyrochis m,alaccanua) by no means exclusi velg caverni- 
colous. I t  i s  however, that  some Oriental Myriapoda 
actually are so. Thjs is possibly the case with Cambalomorpha 
feae,' a small whitish Julid very abundant in the Farm Caves, 
in which i t  has been obtained by ourselves as well as by others. 
The Polydesmid Deratonotus cavernicola, which !s of a pale 
brown colour, may also he strictly cavernicolous, hut  this 
is more dou1)tful. 

A particula,r in berest attaches itself t o  the Scutigercl,e, 
which are often found ju caves as well as under stones and logs 
in the open, €01- very little i s  get  known of the Oriental repre- 
sentatives of the family. Probably no species of this family 
on our list is st,rictly confined to  caves, ancl all a.re strongly 
pigmented. 

A pcculiar habit, possibly correlated with life in the dark ,  
was noted by Gravely in t.he large Farm Cave in the cnse 
of a Scutiqera wl~icli Profe~eor Silvestri has identified as  
S.  decipiens (Verh .). Representatives of this species were not 
very numerous and, being extremely sensitive, mcro difficult to  
catch. Several were seen both 011 the walls of the cave and  
among t,lle large stories on the floor. An individual seen on an  
overhanging ridge near t l ~ e  floor was hauled out  in a net ,  on 
the outsideof whicll i t  left one of its legs. A vigorous rhyth- 
mical cont,ract,ion and expansioi~ of t,he muscles of the severed 
leg took place, a.s a result of which a, surprisingly loud creak- 
ing sound was emitted. It was prodrrced by means of a stridu- 
lating organ, the st,ructure of which was subsequently inves- 
tigated. Near the base of the v e ~ ~ t r a l  side of the femur there 
is a ~liinutc transverse slit, the distal margin of which bears a 
row of outwardly directed hooks. The sound must he pro- 
dllced by these, but further investigation is needed, with fresh 
material, to show the surface against which the hooks rub 
when the muscles of t,he leg contract and expand, and the 

1 Specimens of t h i ~  species often become hrown in spirit, but in life 
the animal is very n e ~ r l y  white. 
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manner in which so minute an organ produces so  loud a sound. 
Alt.hougli similar organs can be detected on the legs tha t  still 
rt?~nain attached, i t  was not found pos;ible to induce the 
anilnal to stridulate in such a way as to  produce an audible 
sound. It must, therefore, be supposed tha t  the sound is onlv 
produced by detached legs- they are very easily detached-and 
tha t  as they leap about squeakin! they distract an enemy's 
attention from their owner, which sllps away silently in the dark .  
Ridley has noticed that, another species of Scutigera (8. 
nlaculata) t h a t  occurs in t,he Batu Caves appears t o  be quite 
harmless and does not at tempt t o  bite when captured. I t  
apparently feeds on cockroaches and other insects. 

We have to  thank Professor Si lves t~i  and Mr. A .  8. Hirst, 
for naming several of the Myriapoda mentioned in  our list. 

ARACHNIDA. 
r,iterature 

1989. Thorell, Ann. Civ. Mus. Genova ( 2 )  VII  (XXVII).  
1889 (1890) Ostes, Jolirn Ass. Soc. Bengal, LVITI, p. 4 .  
1898. Ridley, Rep. Rri!. As. ,  p. 580. 
1898. Thorell, :Ann. Civ. t lus.  Genova (2)  X I X  I X X X I S ) ,  

p. 279. 
1900. Pocock. Fau?.~. Brit. I n d . ,  Arachnida. 
1901. Simon, Proc. Zool Soc. London, p. 76. 
1012. Gravely, Rec. In ( / .  Mus., VII ,  p. 107. 

Among the ,Arachnicln of the caves the  Pedipalpi, of 
which one- of us has made s special .study, are of particular 
interest. We propose therefore t o  den1 with them family by 
f itmilv in considerable detail. 

Hypoctonus wood-m.asoni (Oateu). 

Gravely obtained a number of specimens oE t . l l i ~  whip- 
scorpion under atones close t o  the  r o ~ k q  at Dhammathtlrt, and 
several in the  Buddha cave at the same place. He also ob- 
tained the species on the  eastern slopes of the Dawna Hills, 
and beyond then1 nt Myawacli on the Siamese frontier. It was 
originally described from Mount Mulai-yit, ~011th of the Dawna 
Range, and has also been founrl a t  Mitan ill the Haung-tha-raw 
Valley. I t  has thus a widedistribution outaide the cave3, prob, 
ably tht* widest get known for any member of it4 genus. 

The few immature specimens of H?/poclon,ua which were 
found in And around the Farm ('aves probably belong to  this 
dpecies rather than to  the  Morrlmein form, H formo.su.9, Butler ; 
for conditions a t  the Farm (':tve.cr rewmhlc t hctse a t  Dhammathat  
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more closely t l ~ a n  those a t  Moulmein, and the Farm Caves do  
not appea,r to be separ,zt,ed From Dlinmniat,hat more completely 
than is Dhammatha.t from the next rocks in the direction of 
Mulami-yit or t,lle Dnwlla R,nnge. 

? Hypoctonus forn?.o.st~s, Butler 

'I'his species is saitl by Thorell to liave been found by Fen 
in the Farm Caves ( A n n .  Civ i1f.u.s. Genovcr [2]  VII  [XXVII], 
p. 526), but he does not appear t o  have seen Oate3' paper 
(Journ. As.  Soc. Bengal, LVIII ,  1889, pp. 4-19, pl. l l ) ,  in 
which the diff crences between formosus and other Burmese 
species had been described ; nor does he appear to  11ave noticed 
any such differences himself. Moreover, i t  is impossible t o  tcll 
from his paper whether the specilllens he paw from the  Farm 
Caves were sufficiently mature to adniit of specific identifica- 
tion. 

Schizomus (s .  str.) cavernicol(r, Grn velg. 

This species was described (Rcc. I ~ r l .  Mus . ,  V I I ,  1912,  
p. 107) from specimens collected in the 1a,rge Far.111 Cave, where 
they were found on nioist soil wit11 the t'ollembola on which 
they probably feed. Their antennifortri legs are unusuall~- 
long, but  their eyes, which take the form of a pair of pale 
spots, are in no way remarkable. Tliis is somewhat sur- 
prising as many non-cavernicolous forms are without recog- 
nizable eyes, while a species from Prome. on the  other h m d ,  
has real eyes with a, convex vitreoiis cornea. 

One or two immature specimens of this farilily were seeli 
under stones in R she l t t~ed  crevice of the rocks outside, b u t  
none oi tllet~l were captured and we cannot say whether they 
l~e!ong to this species or not. 

The 111n.jority of tfhe scorpion-spiders found in the cares 
belong to the interesting genirs Stygophrynue, of which onll- 
two species ha,ve as yet been described. Both these species are 
cnvernicolous ; they are S .  cnvernicoln, Thorell and S. cerberu.~, 
Simon. The former occurs in the caves of northern Tenasseri~n, 
the lat,ter in those of Jnlor. 

Tho differences bet,ween tho tjwo species, t,llough consta~?t ,  
art? so s1n~11 that  i l l  the absence of a good series of specimens 
of a t  leagt one of them thcir distinctnc~ss might well have been 
donbtetl. Conscquontly it is by no menns i~nprobable that  t,lle 
specimens from Snigon (Bzckl. Mus. H b t .  Not. Paris, 1931 , 
1). 265) identified 1)y Kraepelin as S .  cnv~rn,ico7n before 8. cer- 
hrrus was known. will prove to  I,elong either to the 1:~t~t.er or t o  
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a distinct s p ~ c i e s ;  for Saigon must be quite as  completely 
separated from Kha.yon as Jalor  is. Flower records the  occlir- 
rence of " an  animal allied t o  Phipson's T a r a n t d a  . . far  into 
the caves " a t  Ratu near Selangor (Journ. Strr~its As. Soc. 
Julv I !  01. p. 4 0 )  ; doubtless this is also a Styqophrynus. Mr. 
hloulton h;ts sent for examination a spocinlen of Tarantulidae 
from Klingknng. a limestone mountain ranrre in  Borneo. The 
great lenptll of the femora of its antenniform legs suggests 
t,hat it, inhahits caves like Sl?yrlophrynus. It differq, however, 
con~iderably in the  structure of the  hand from the two known 
spec'es of Styqophr!/nz/~, and mav have to  be  made the  tvpe of 
n, new genus There are also specimens of an  undescribed 
s p ~ ~ c i e s  ot Strlqophrtjnus from Mentawei and J a v a  in the  Ham- 
burg Nnt ural Historv Museum. 

Stygophryzus cavernicola, Thorell. 

Thorell deacribrd this species Ero~n specimens obtained by 
Fen in t.he -Farm Cave.: ( A n n  Cij.. Jfus. Genova (21 VII. 
(XXVTI) 1989). I t  has since been obtained a t  t,he same place 
both hv Annandale and by Gravelv. while the 1,lf;ter found a 
few ~pecimens alqn in dark corners of the  gnlall and we'l-lighted 
Buc1dl.a Cave at. Dhammathat ,  but  none in the long dark  Guano 
Cave nt the same place. 

Tt l ivw rhieflv on the  walls of the  darkest recessps a'ild 
crevices O F  the cakes, where i t  sits in the usual position ndoptc~tl 
by ~nemhers of it3 fanlily when a t  rest ,  i . e .  the hotlv and 
walkinrl legs lie flat amins t  the support,  t,he femora of the  
nntenniforrn I c ~ s  are folded over the hack and directed in- 
wards. while t , t~e distal parts of these legs are cnrlvl round 
ahovc the w,llkinn leas. The femora of the arms (" pedipdps ") 
arc directed r7. littlo backwards ancl ~ ipwards ,  not directlv out- 
w a r d ~  ns i n  reniis Phr?ln,ichu~. 

T l i i ~  scorpion-spider, l i  lze F'hr?yndchu.s. seems tjo regard it,s 
ext,reme flat,ness r7,s i ts hest protentloll ngrtinst ordinarv enemies, 
~ . n d  on the approacl~ of n collect~or with a light i t  only cling8 the  
closer to  i ta rock. As soon as n-ny part. of i t  is t.o~lched, how- 
ever, it dart.9 away forward;r, backwards or sidewavs, with such 
rapiditv t l ~ a  t. i ts course is oftcn hard to fnllow. and then crol~ches 
in Rome frcsh place When once di3turbed to this extent i t  
becomes more sl~spicious, and usun.llp Iceeps i ts  antenniform 
legs ext.endecl for a t,ilne. Tn theoe respects it so closely 
r c ~ e m b l e ~  sprcics of the nocturnal bll t non-cavernicolous genug 
Pbz.pichus t ha t  it, seems unlikely tha t  the eyea of the two 
genera differ grcat.ly if a t  d l  in the, extent t o  which t.hey are 
functional. thoilcli the  exceptional lennth of the antennifor~n 
lega in ~9fyqophrynu.9 has presurnebly been developed t o  meet 
A need for increes~d ~ e n s i b i l i t ~  to touch This may be due  t o  
the fact tha t  their cavernicolous life practically limits their food 
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supply to  insects of the sub-farrl ily Stenopelmatinae, which 
havo enormously long and very sensitive antennae. 

No ovigerous specirnens OF S. cavernicola appear t o  have 
been found, although Gravely mild0 a special search for  them 
and obt,ained a number of specimens which appear to be 
mature.' Probably the spccies breeds during the  rains, as d o  
Charinides hengalensis in  Calcrlt t n and the  species of Phryniclzus 
indigenous in Ceylon. 

Stygophrynz~s cerberus, Simon. 

Simon described this species from speciinens obtained in 
caves in  the n e i g l ~ b o ~ r l ~ ~ ~ d  of Biserat in  the Siamese State of 
Jalor (Proc. 2001. Soc., 1901, p. 76). 

It is much more abundant than the  Moulmein species, and 
is larger, darker in colour, and inore l~eavily built. It is known 
to breed in May and June,  the fenlnle carrying her eggs in s 
sac covering the lower surface of the abdomen as in other 
species of Tara.ntulidae. It resembles t,he Tenasserim species 
in i ts  habit.s; both seses sit  on the walls of the caves in total 
darkness, wit11 the femora of tho aritenniform legs crossed over 
their ba,cks ; tlley feed on the Locustid D~'estramjr~ena annun-  
clalei, which tllc3-y catch wit11 t,heir arms, in spite of t,he fact 
tha t  the insect is very act'ive a11d is cc?l~sLa~~t,ly feeling for the 
approach of enemies with its enormously long a11tenna.e. 

Sections of the eyes have shown theni to be pign~ent,ed 
and apparently well developed, but  it is uncertain whether 
they are sensit,ive to  light or not. 

Cntagius pusillus, Thorell. 

Pert obtained the  type of this species in the  Par111 Caves 
(Ann .  Civ. Mus. Cenova [2al VII  [XXVII] 1889, p. 531). 
Gravely has sicce obtained other specimens from the same 
plane arid from the Buddha Cave a l  Dl~amnlathat .  They live 
u~lcler stones, especially it1 the large Farm Cave, a t  the end 
furthest from the entrance; one or two immature specimens 
were found under stones in a crevice on t l ~ e  outside of tile 
rocks. No origrrous specirnens have as yet been seen. 

The antenniforrn legs are unuvuallg variable in length ; as  
a rule their fenlorn are about twice as lone; a3 the  carapac3e is 
broad, nq in ])on-cnvernicolous species; but  in one or two speci- 
inens they are nl)out three times as long as the carapace is 
broad, i . e .  very nearly as  long, ill proportion to the  size of the 
hotly, as in St!l!yophrynus eavernicotcr,. 

I n  ~~dt l i t ion  to  thc Pedipalpi, a species of scorpion of the 
genus Ch,aerilus (stated to  be new but not described) is recorded 
t ~ y  Ridley from the Batu C!aves ; while three kind8 of appar-  

I At least one of then) colltaiils ova, apparently ready for extrusion. 
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erltly caverrlicolous spiders are known from differe~lt localities 
in Burma and the Sialnese Malay States. 

One of tlle spiders (l'nlanites cuvernicola, Thorell) belongs 
t o  the family Drassidae. 'l'liorell described this species from 
a yingle mutilated specimen obtained by Fea in the Farm Caves, 
alid we believe i t  t o  be the one corlimori on the floor of the 
large Farm Cave and of the Guano Cave a t  Dhammathat.. 

The other two spiders are Pholcids and spin webs among 
rocks in the caves, but  i t  is very doubtful whether either of 
them is strictly cavernicolous ; indeed, one of tlle two, which 
lives on the walls in the Farm Caves, is also found in the Karer, 
C'lreba Hills ; this is -4lthepus pictus, Thorell. The other species 
(Pholcus diop.si.s, Simon) is only known frorri the caves of Jalor. 

Several lnit,es were found on the bat Rhinopoma micro- 
phyllurn from the Guano Cave in Dhammatllat, one of which 
has been referred by Warburton t o  tho genus Uropoda. 

C!RUSTACEA. 
Literature. 

1895. Lliclley, Iiep. Bril. -4,s , p. 581. 
1903. Budde-Lund in Lanchester, Proc. 2001. Soc., p. 379. 

The only Crustacea recorded from the caves are  two 
wood-lice, one described from Jalor and one recorded from the 
Ratu Caves near Selangor. It is noteworthy that' although the 
former (Armadillo inluscatus, Budcle-Lund) is paler in colour 
than some species of its genus, it ia no paler than one ( A .  pal. 
litlus) found in the jungle in the same district A blind wood- 
louse lives in the large Farm Cnvo (see above, p. 407, footnote 1) 

SOME COSSIDERATIOXS ON THE FAUNA. 

Itt will be clear from the foregoing notes that  no animal 
that has reached the heights of specialization in relation to a 
cavernicolous existence, has as  yet been recorded from any of the 
limestone caves oE Burma and the Malay Peni~isula. Many 
blind or purblind species are included in their fauna, and several 
that are provided with enormously developed organs of touch ; 
hut in both cases the species belong to  genera or larger gr8oups 
in which similar peculiarities are well, if not so well, deve- 
loped in non-cavernicolous species. 'rile very long antennae 
of r)ies!rammena unicolor or the equally long sntenni form  leg^ 
of Stygophrynus cavernico2a are not peculiar to  species that  live 
in caves but are characteristic features of t l ~ e  groups t o  which 
they belong. An animal that  lives in holes in the ground, or 
under stones or logs, from which i t  does not emerge by day- 
light, lives almost ns much in the dark,  and has almost afi 
great a 11eer1 for well-developed ' feelers ," as  one that  
occupies the darkest recesses of a cave. It in  in relntion to a 
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furtive existence in the  open that  t l ~ e  sensory pecul~arit,ies of 
the Tarantulidae and the Stenopelnlatinae 11ave 1,robally 
01 iginated. 

Nevertheless, n cavernicolous life is not' in all respects 
identical with one spent in a small enclosed space, be i t  ever 
so dark. In a large cave conditions remain estrenlely equable 
throughout the seasons, there is room for act.ive growth and  
movement, alld those inhabitants of the cave which 01dy 
frequent i t  by day (especially t.he bats) bring in wit11 them 
from outside an abundant, food-supply for anirnals that  can 
flourish on the perks of their food indigestible t o  themselves. 
Thus the cavernicolous Ortl~optera and Lepidoptera ~ r o b a b l ~  
live, a t  one stage or another, largely on the remains of insects 
in the bats' droppings. These conditions encourage rapid 
multiplication on the part of tlie copropl~ils, and thus indirect- 
ly provide nourishment for actively predaceous animals such 
a,s &'tygophrynus. It becomes the more necessary in the one 
case for the predator t o  possess organs of perception, in order 
that  i t  may detect the presence of rigilant prey ; in the  other 
for the prey to possess sinlilar organs whereby i t  may be 
warned of the approach of it,s enerny. Accordingly we find that  
i n  Styq ,pl~rylzus and the cavernicolous spec:ies of-L)ieslramnze7za, 
the striking peculiarities in the sensory organs possrssed by 
their ilon-cavernicolous allies are exaggerated ; for the antenni- 
form legs of the Arachnid and the autennae OF the insect are 
even longer a.nd more delicate than is usually the case in their 
respective f emilies. 

The Pedipalp Calaqius pusillus is of great interest from 
tllis pr~int  of view. Although adults have been found only 
inside the Farm Caves and the caves a t  Dhammathat, immature 
specimens have been takec under stones outside tlie former. 
The antenniforru legs, moreover, although in some ind iv id~~a ls  
nearly as long in proportion as those of Slygoph~y?zus cuuerni- 
tola, are as a rule much shorter, exhibiting a much greater 
variabilitj in this respect than those of other species of the 
family. Unfortunat,ely sufficient specimens have not, been ob- 
tained to render a study of the exact nature of tile v~ l r i ab i l i t ~  
possible. 

As a genera.1 rule, anlong the groups represented in the 
Kurmo-Malayan cave-fauna, colouratio~l is more readily 
affected tlian stiucture by peculiar circunlstances, and i t  is not 
surprising to find that  this fnuns includes a large proportion 0;' 

unusually pale spocies or- phases. I11 soine cases (c .9 .  t,llosc. of 
tlie moth Crypsi thyis  spcla,~cr and the myriapod ClarnbaTcrm.o~.- 
?,ha fcae) it is probable t,ha.t feebleness of pigmeiltation has 
become a specif c character ; while in other-8, especially in 
the cave-phase of 1 lie snake Coluber lneniurus and possibly ill 
some strains of the mollusc Procopcas tcl~~zhetensc, paleness 
appears t,o be due to the direct effect on the individual of n 
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cnvernicolous life. The yueatioll whet,her we are dealing here 
wit11 two entirely different sets of pl~enomena, or merely with 
cases in some of wliich a11 ilidividual peculiarity has becorue 
hereditary, can hardly be discussed without a consideration oE 
tlie possibil~ ty of tlie inheritance of acquired characters. And 
sufficient evidence is not forthcolning. 

I n  any case, there can be no danger in asserting that  
rlo species found in the caves of Burnla and the Alalay Penin- 
sula is so highly specialized in correlation wit.h tliis mode of 
life as are certain species found in the  caves of Europe and 
North America. As a general rule the fauna of any given 
etlrrironnlent in a tropical country with a n  abundant rainfall 
is much richer in highly specialized f x m s  than is tha t  of a 
temperate climate. Why should the cave-fauna be an  apparent 
cbsception to tliis rule? To answer this question it is necessary 
first, to  cor~sider another, to  wit,, What caverni~olous forms 
are most llighly specialized in the palaearctic zone ? Many of 
them are aquatic species, e.g., the Austrian salamander Proteus 
and the blind prawn of Kentucky, Palaemonetes eigcnmanni. 
111 these ir~vtances specialization ~riainly atfects two features, 
volouration a r ~ d  the optic organs ; the latter becomc degenerate 
or disappear, together with external pigmentation. I t  is im- 
probable tha t  any permanently aquatic animal oacurs in any 
cave as  yet investigated in Burma or Malaya. Other highly 
specialized (blind and colourless) caverrlicolous animals are 
minute and inconspicuous and would only be found by more 
careful searcli than any tha t  has yet been conductecl in the 
c3aves of the Oriental Region. 

In t,he great, caves of Kentucky and Carniola, moreover, 
there are vast chambers separated by miles of total darkness 
from the liglit of d a y ;  these chambers and the passages that  
lead t.o and from tllern contain stieams and lakes on which 
daylight never falls ; whereas in the caves of Burma and Malaya 
t,liere are no isolated waters, and long reaches of total darkness 
are of the greatest poss~ble r a r ~ t y  ; the holes produced by 
dripping water in the roois of many of tile largest caverns not 
only admit light t)ut also provide a ready means of communi- 
cation between the a:limals tha t  have taken up their abode in 
the caves arld their relatives tha t  have continued to  live a 
nocturnal ant1 secretive life in the jungle on the surface of 
the hills. Opportur~ities for isolation aro, therefore, of rare 
occurrence, and although isolation and specialization are not 
necesflarlly correlated, the former hae undoubtedly played a 
very important part  in the production of the peculiar~ties of 
faunas such as that  of the hlsmnlo~h Cave. 

A~rother interesting problorn connected with the cave- 
fauna of tlie countries we are considering is that  involved in 
the eirnilarity of many of the rrpecies tha t  occur in widely 
separated localities, but not, apparently, a t  any intermediate 
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point. Any statement as to this phenomenon must be quali- 
fied wit11 an  " apparently", for the invertebrates, which alone 
are concerned, of Burma and i?iIalaya are still imperfectly 
known. But granted that  i t  does occur even in a few 
instances, how has i t  come about ? Why should Stygophrynus 
cavernicola be found only in the Farm Caves, a t  Dhammathat 
several miles away, and possibly in French Indo-China, manj, 
hundreds of miles away 'l Why should i t  be represent'ed in the 
Jalor caves by another form hardly more than racially dis- 
t inct?  Are we to imagine that  free intercourse took place 
between all these places a t  some previous geological epoch ; 
or does i t  still take place, or has i t  been but recently inter- 
rupted, underground ; or are we dealing not with real cases of 
specific identity but with instances of convergence? At* 
present i t  is not possible to  give a satisfactory answer to these 
questions. 

APPENDIX. 

1 .  Note on clay tablets from a cave in  Kedah. 
(Plate XVIII). 

Tlie inscriptlonson tlie fragulents of the clay tablet are not 
sufficiently distinct to be read fully and their subject to  be 
ascertained certainly. Fro111 the lettel-s wliich form a word 
and render sense, and are identitiable w~ thout doubt, my idea, 
is that they contain something more than the usual Buddhist 
creed, the " YE DHARMA," etc. 

As regards the age of the inscription, its script pushes 
i t  down the later part of the 7th century A.D. The letters 
which I have identified without doubt are eight in the large 
fragment and eight in the small one. The eight letters : M A ,  
HA, VO, DHI ,  forming the word " MAHAVODHI " ; the ini- 
tial in fourtli line ; and TA, T H A ,  GA, TO, forming the word 
" TATHAGATO ' ' placed towards the end of the tent11 line of 
the large fragment, resemble MA, HA,  VA, DHA, TA, THA, 
GA, in table IV, column XVIII, XLX of G. Buhler's " Grundriss 
der Indo Arischen Philologie und Altertumsku~.de." And 
this is also the case with the other eight. I n  thc  small frag- 
ment the four distinct letters DHA, MA, HA, TA, forming 
word " DHA (R) MA H (E) T (U)" in the beginning of the first 
line ancl TA, THA, GA,  TO, forming t l ~ e  word " TATHBGA- 
TO," in tlle fourth line appearing after the first letter, are 
sitnilar to tliose of the large fragment. Dr. Ruhler's letters 
in table I V  and under columns XVIII and XIX are, according 
to his own statement, of 676 A.D., and belong to the alphabet 
of that  period wl~ioli is called the Kutila variety of the Maga- 
dhcl alphabet of the 7th century A.D. Cyoneulting the fac- 
similes of the insoriptions of that  period, I find that the 
1~t~tel.a I identified in the tablets are allied t o  those in the 
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i:lscriptions of Adityasena and Jivi ta Gupta 11 published by Dr.  
Floet in his Corpu3, Vol. 111. The letters TA, THA: VA, GA, 
DHA, HA agree with thocre in Adityasena's Aphsad stone and 
Shapur image inscriptions ; while the ' MA' agrees with that  in 
Jivita Gupta's Dao-Baranark stone. 

The rest of the characters, which I did 11ot gather from the 
tablets as I could not make any sense of them, appear akin t o  
the same inscription. For instanceit may be noted that. :'YAY', 
ths  first letter in the second line, * '  LA", the third letter count- 
ir.g from the right side in the sixth lineof the large fragment, and 
VI, PU. LA, the three letters occurring after two letters in the 
second line of the small fragment, conform to  those characters 
i ?  the said inscription. Moreover the mode of affixing vowels 
t o  the consonants agrees throughout with that  of the said 
inscriptions. B. B. BIDYABINOD. 

2. Note on ctny lablets from caves near Moulmein.1 

(Plate XX). 

This representation of Gotama seems to be peculiar to the 
Burmese, the Shans and the Siamese. I t  is called in  Burma 
a '' Zabupade " ; it always represents the Buddha in full regal 
dress; the head-dress is often, as in these tablets, a three-tiered 
crown eurtnounted by a pointed ornament; on both sides, 
attached to  the crown, are appendages or wings ; from the large 
holes in the lobes of the ears depend two ear ornaments the 
ends of which touch the shoulders, both arms have large arm- 
lets; the dress appears to  be richly embroidered, with eide 
ornaments a t  the shoulders. 

It is called Zabupade (Pali : Jambupati) because, it is said, 
there wm once in India a king, Jambupati by name, esceetl- 
ingly proud and fond of rich dress ; the Buddha, to  curb his 
pride and vanity, assumed miraculously a regal dress in con)- 
parieon with which the king's was simplicity itself, and preached 
to  him a sermon on the vanity of the things of this world. 
It is to  commemorate this event that  Ihe Buddha, is ttl~la 
represented. 

From the general appearance of the figures, the tablets seem 
to be of Shan or Siamese origin There have always been many 
Shans in this 1mrt of Burma, and ware between the Rurmcse 
and Siamese have been frequent ; this would explain t h r  pre- 
sence of Shan or Siamese images in the Talaing country. 

These tablets appear to he not earlier than the 18th cell- 
tury A.D. C. DUROISEI.CE. 
--. - - - - --  - -- 

1 The specimen f ig~~red,  which is now in tho l n d ~ a n  Muserirn, 13 trom 
the I3uddha CRVR at Dharnmat hat and not, ~uatated on the plate, from the 
Farm Ceveu. The specimen found in the Farm Chves bore the sflmo 
design, but was broken in two ant1 was Inore strongly weathered. 
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45. T h e  Preparation and Decomposition of Monochloro 
and Dichlorobenzylamines. 

The interaction of dichlorocarbamide with both aliphatic 
and aronlatic amines was studied in brief in a paper t o  the 
Cl~emical Society (Trans. Chem. Soc. 1912, 101, 166), when it 
was shown that  dichlorocarbamide is essentially a chlorinating 
agent, behaving analogously t o  hypochlorous acid. The pro- 
ducts of i ts  interaction with amines are bot,h monocl~loro and 
dichloro derivatives with the prima.ry ones, and monochloro 
with the secondary ones. The chlorination proceeds quietly 
without any hydrolysis with the higher members, while with 
the lower members the chlorination is accompanied by brisk 
l~ydrolysis resulting in the evolution of gases. The reaction 
was specially studied with be i~z~ l amine ,  which, according to  
the proportions of dicli!orocarbamide, gave bot,ll n~onochloro 
and dicl~lorobenzylalniiles. 

'The origin:~l ~netliod of obta,ining these chloramines 
depends upon the  action of sodium or calcium hypochlori te on 
amines (Berg, Compt. Rend, 1893, 116, 327),-in fact this was 
the only nlethod known. The present method is a.lmost as 
simple, yielding, moreover, a purer product. I n  order t o  pre- 
pare the monohalogen derivative, benzylamine must bc kept in 
excess while the. reverse must, be the method in the prepa,ration 
of dicl~loro-derivatives. I n  both cases, the reaction takes place 
almost quantitatively , unaccompanied by t,he least hydrolysis. 
To ensure this, the operation is conducted in the cold. 

The chief interest lies in the spontaneous decomposition 
under water of n~o~~oclilorobenzylamine, a, viscous liquid, w l ~ i c l ~  
is conveniently extracted with ether from tlze reacting mixture 
of dichloroc,zrbamide and benzylamine. A portion of this vis- 
tolls liquid was kept under water in order to  ascertain whether 
slow but persistent l~ydrolysis does take place. 111 a few days 
the viscositl,v had greatly diminished, and a distinct smell of 
benzaldelyde was noticed. The now mobile layer of liquid 
underneath the water was fieparated h.y mean8 of a separating 
funnel and was foulld on exan~ination to be pure benzaldelycle. 

Dichlorobenzylamine is obtained by the above method by 
adding a11 exccss of dichlorocarb~inide to benzylamino. This 
1,ody is lea8 viscous then the monocllloro derivative and can be 
(:onvet~iently separated by a separatinq funnel. It is  mnch 
]nore stable than the monochloro derivative and on keeping i t  
under water as before, a t  first, no appreciable hydrolysis seen~ed 
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to  take place, for the valuation of halogen after the lapse of 
some days showed that  the substance had remained intact :- 

-3474 gave -5470 Ag C1 : Cl = 38.96. 
Calc. for C,H,. CH,. NClz : Cl = 40.34. 

It' was seen, however, that after the lapse of a long time 
hydrolysis had indeed taken place, benzaldelyde being as before 
,z product. 

On the other hand, when dichlorobenzylamine was left in 
astoppered bottle for a few days, i t  was found t,hat small crys- 
tals made their appearance on the sides of the bottle in con- 
tact with the liquid. On opening the stopper, a pressure waa 
felt from within, and besides the smell of this compound, a dis- 
tinct smell of free clllorine was noticed. The bottle was stop- 
pered again and allowed to remain, the pressure being released 
from time to  time : the whole liquid ultimately solidified into 
n, mass of crystals, which on examination was found to  be ben- 
zoic acid. The reaction is explainable thus :- 

C,H,CII,NCl, + 0: = C,H,,.COOH + HCl + N + el. 
the oxygen required for the reaction being evidently obtained 
from air confined in the bottle. The above equation necessi- 
tates the liberation of nitrogen which could not be detected 
under the above circumstances. 

It is important to note here that just as the pseudohydro- 
lysis of benzylamine gives benzyl alcot~ol, so the hydrolysis of 
~onoch lo ro  and dicl~lorobenzylamines shoulcl give benzalde- 
lyde and benzoic acid, respectively-an anticipation which was 
verified. 

My t'hanks are clue to Professor P. C. Riiy for his encour- 
agement in carrying on the above investigation. 
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46. India in the- A-ta of the Parsis. 

By SHAMS-UL-ULMA DR. JIVANJI JAMSHEDJI MODI, B.A., 
PH.D. 

Anquetil Du Perron, the great Freilch scholar. l~aving 
seen a few stray pages of the Avesta writings in his country, 
had come to  this country as a soldier-adventurer to  study that 
language, and, after passing through this city, had gone and 
settled a t  Surat, the then head-quarters of the Parsis. 
Having studied the Zend Avesta there for some years, he 
returned to  France and published in 1771 his Zend Avesta, 
containing the French translation of the Scriptures of the 
Parsis. Sir W. Jones was the first to run hi111 down, as 
one duped by the Parsis of Surat. He said that  the Avesta 
books he had brought to  the notice of scholars in Europe were 
not genuine and were a fabrication of t'he priests. The late 
Prof. ,James Dnrmesteter, a talented country-nlan of Anquetil 
Du Perron, who has for the first time translated into 
English a large part of the Avesta frotn the origina.1 itself, 
thus speaks of the dispute : " A violent dispute broke out at* 
once, as half the learned world denied the authenticity of the 
Aveeta, which i t  pronounced a forgery. It waa the future 
founder of the Royal Asiatic Society, William Jones, a young 
Oxonian then, who opened the war. He had been wounded 
t'o the quick by the scornful tone adopted by Anquetil towards 
Hyde and a few other English scholars : the Zend Avesta suf- 
fered for the fault of its introducer, Zoroastor for Anquetil.. . . . 
I t  is true that Anquetil had given full scope to satire by th6  
stvle he had adoptled : he cared very little for literary elegance, 
and did not mind writing Zend and Persian in French ; so the 
new and strange ideas he had to express looked stranger still 
in the ol~tlandish garb he gave them." Summing up the 
result of the long dispute on the ~ub jec t ,  Darmesteter says: 
" MotZcrn scholarsllip. . . . . . . came to  that  twofold conclusion, 
that,, on the one hand, Parsiism was one of the elemente out 
of which Mohammed formed his religion, and, on the other 
hand, that the old religions of India a t ~ d  Persia flowed from a 
common source. " "lenker and other di~tinguished scholars 
had, one after another, upheld the work of Anquetil and showed 
that the Aveeta books 1le had discovered were genuine. Some 
of them in showing this, took the help of the Sanskrit len- 
guage, of the scientific study of which Sir W. Jones had 

I S.R.E., Vol. IV  (1980). pp. xv-xvi. 9 Tbid., p. xvii. 
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laid the foundation. Had Sir William Jones himself lived 
long, he would have soon corrected his somewhat hasty con- 
clusion, for which, one must say, the translations of Anquetil 
t,hemselves were, to  a certain extent, responsible, because, 
though they did all credit to  him as a great scholar, they were 
after all crude. Sir W. Jones had no opportunity to see the 
Avesta books here in Calcutta. where there were very few 
Parsis a t  the time, though he had studied the later Persian 
Literature that  bears s o ~ l e  connection with the Avesta books. 

Prof. Darmesteter thus speaks of the Avesta : " The Zend- 
Avesta is the sacred book of the Parsis. that  is to  say, of the 
few remaining followers of that religion which reigned over 
Pereis a t  the time when the second successor of Mohammed 
overthrew the Sczssanisn dynasty. . . . . . . . . . . . . . . . . . . . . . . . . .  
...... In  less than a century after their defeat, nearly all the 
conquered people were brought over to the faith of their new 
rulers, either by force, or policy, or the attractive power of a 
simpler for111 of creed. But many of those who clung to  the 
faith of their fathers, went and sought abroad for a new home, 
where they might freely worship their old gods, say their old 
prayers, arid perform their old rites. That home they found a t  
last among the tolerant Hindus, on the western coast bf India 
a ~ l d  in the peninsula of Guzerat.. . . . . . . . . . . . . . .  As the 
l'arsis are the ruins of a people, so are their sacred boolrs the 
ruins of a religion. There has been no other great belief in the 
world that ever left such poor and meagre monuments of its 
p,wt splendour. Yet great is the value which that small book, 
the Avesta, and the belief of that scanty people, the Parsis, 
hiive in the eyes of the historian and theologist." ' 

In this short paper, I want to collect those pasvages in 
" that small book, the Avesta," which refer to the land of 
" the tolerant Hindue," who kindly gave to the Parsis the 
hospitality of a " home.'' 

The Indians and the Iriinians, forming the two most 
inlportnnt branches of the Aryan or the Indo-IrLnian stock of 
pyople, knew something of each other's countrg from very 
remote times. References to  the Irinians of the Parthian 
dynasty of Persia are found in Manu (X,  43-4 1) and in Natrya- 
sllbstra (XXV, 89). They are spoken of as Pahravas. These 
Pahravas, Pallavas or Pahlavs are the Areacidis11 Parthians. 
A dynasty of that name had long ruled in Indie even up to  the 
country of Mysore in the South T h o  Chaluk~as are the 
opponent0 of t h e ~ e  Pehlavs. They are supposed by some t o  
be the same t~ Salukians or the followers of Selucus, the 
general of Alexander the Great. If so, we see in thia opposi- 

I Ihid., xi-xii. 
9 " In~titutes  of Hindri LRW or The Ordiriranoes of Menu," by W. 

Jonee ( 1794). p 294. 
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tion another instance of the constant struggle of the Greeke 
and the Persians for the supremacy in the East. The coins 
of the Pahlavas were found in the dominions of Kanishka, a 
Buddhist king, because they lived in his extensive dominions. 
These coins had the name of Avesta deities on them.' 

RBdjatarangini, the History of Cashmir,= refers to some 
Gandhara Brabarnins ( nr;slrTr q ~ w )  of the Mlechha dynasty 
(93- ziq) in the reign of a king Mihira Cula, the Mirkllul of 
the Kin-i-~kbari  This Mihira Cula is depicted by the author 
of the Rldjatarangini as a wicked king in whose reign the 
Rllechhas had an ascendancy. He had founded a temple of 
Mihireswara and the city of Mihirapur " in which the Gandhir 
Brahmans, a low race.. . . . . . . . . . . . .were permitted to seize 
upon tlie endowments of the more respectable order of the 
p r i e~ thood .~  

While travelling in Cashmere some years ago, a learned 
Pandit of Shrinagnr told me, that  the Gandharva Brahmans 
referred to  in the RBd jatarangini were Zoroastrian Mobads or 
priests. Some other statements in the Riidjatarangini about 
them seen1 to confirm this identification. These references to  
the Zoroastrians of Persia show that Indiz knew IrAn from 
very old times. Similarly, we learn from tlie Avesta that  
Irhn knew India from very remote times. 

To the Irdnians of the times of the Avesta, the then knowri 
world consisted of five countries. These are mentioned in the 
Farvardin Yasht which is, as i t  were, I h o  canon of the ancient 
Zoroastrians. It contains the names of the ancient Iranian 
saints whose Farohars or good spirits are invoked in prayera. 
Tn it,6 the saints of the following five countries are invoked :- 

1. Airyangm dakhyuniim, i.e. the country of the Airyes. 
2. TuiryanA,m dakhyuriBn~, i.e. the country of the Turgni- 

ans. 
3. SairimanAnl dakliyun&m, i.e. the country given to  

Selam by king Faridun-the country of Rum, or 
Asia Minor and Eastern Europe. 

4. S&nirli&m dakbyuniim, i.e. the country of China. 
5 Diihindrn dakhyunani, i.e. the country of the Dehs ,  a 

people of Central Asia. 

I V i d e  " Zoroastrian Deitiee on Zndo-Scythi~n Coins. (Indian Anti- 
quary, Vol. XVII ,  Pnrt. ('CVII) Vide Mon E. Druin's Paper, entitled 
" Le Nimbe e t  les Fignues de I'Apotht5ose sur les Monnaies des roie Indo- 
Scythes " (Revue Nrlmmismatique. Quatridmme Serio, Tome V, deuxi- 
&me trimestre I901 ). 

9 Vide my paper on " Cashmere and the ancient Persians," 
B.B.R.A.S. XIX,  pp. 237-248. 

8 A~iat ic  Researches XV, p. 28. 
4 Rk. I ,  slokns 300-309. 
6 Fnrvardin Yasht ( Y ~ s h t .  XIIT, 1-14). 
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Of these five, India was included in the first, the country 
of the Airyas or Aryas. As t o  this first country, the country 
of the Airyas, sixteen countries or. citics are included in  i ts  
catalogue, the first being; Airynna-VaGja, or the  Ir&n Vej, the 
Iran proper of the early Iriinians, or ,  what can be called the  
Aryavrut of the Irinians, as India is the Aryavrut of tho 
Hindus. India forms a part  of the country of the Airyas named 
in the Farvardin Yasht. 

Coming to  the question of the direct references to India 
itself in t,he Avosta, we find, in all, four references. They are 
the following :- 

I. The Vendidiid, Chap. 1, 19. 
11. Ya91lFb (Sarosh Yasht) LVII,  29. 

111. Meher Yasht, 101. 
1V. Tir Yaaht, 32. 

1. Of these four, the first, viz. the reference in the 
VendidGd, eeemv to  be the oldest and the most important. The 
passage runs thus:- 

Panchadmem asanghiimcha sh6itl1ranAmcha vahishtem 
fr&thweresem, azem y6 Ahur6 Mazdi.0 y6 Hapta-Hindu, hacha 
uehastara Hindva avi daoshatarem HindQm. Aat ah6 paityii- 
rem friikerentat ilngr6 Mainyush pouru-mahrk6 arathwyiicha 
dakhshta arathwimcha garemiium. 

Tnms1alion.- I ,  who am Ahura Mazda, created, as the 
fifteenth best place and country, (the country of) Hapta Hindu, 
(which extends) from the East of the Hindu (river, i.e. the 
Indue) up to the West of the Hindu. Then, thc evil spirit 
created therein, as a, counter-act (against its excellence) exces- 
sive menetruation and escessivo heat. 

We learn from this paasage of the Vendidld the follow- 
ing fact3 about India :- 

(1)  That  India wae the fifteenth of the 16 Aryan countries, 
knorvn to the early Iranians as created or bleseed 
by God. 

(2)  It ww know11 as Hapta  Hindu. 
(3) The country watered by the Indue formed India, and 

ite boundary latterly extended further both ways, 
towards the E m t  and the Weet. 

(4) I t  had, ae it were, two curses or miseries ausociated 
with it. Let ue now examine these facts. 

1. Firetly, let us consider, why is India spoken of in the 
Vendidid ee the 16th country ? The anewer to  thie queetion 
ie connected with the queetion, as to what the first ohapter of 
the Vendidad ia a record of. Baron Buneen, Rhode, Lamen, 
Hsngh and othen, thought, that the 16 places, mentioned in 
the Vendidlid, were thoee to which the ancient Aryan or the 
Ind*Irinian race migrated one after another. Othem, like Dr. 
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Spiegel, thought, that  this chapter only contained a list of the 
cotintries known to the ancient Iriinians. Prof. Darmesteter 
took i t  merely as " a geographical description of Iran." I 
think, that the chapter contains an enumeration of the countries 
which were occupied, one after another, by the ancient Ir&ni- 
ans, and in which the ancient Ma,zdayaqnbn religion prevailed 
to a more or less extent. The very beginning of the chapter 
helps 11s to say so. I t  runs thus :- 

" Mraot Ahuro Mazdlo SpitamBi Zarathush t r i i  azem 
dadhbm Spit,ama Znrathushtra aso r&mci-d&itim noit kudat- 
shBi tim. Yedhi zi azem n6it daidhy2m Spitama Zarathushtra 
as6 r2rn6-d&itim n6it kudat-shbitim vispo anghush astv&o 
Airyanem VaejG frBshnv&t. 

Translation.-Ahura Mazda said to Spitama Zarathusll. 
tra : 0 Spitama Zarathushtra ! I have created (all) countries 
as pleasure-giving countries (i.e. as (countries) giving pleasure 
to  its inhabitants), and not as pleasure-destroying (countries). 
0 Spitama Zarathushtra! Had I not created (all) countries to 
give pleasure t,o its inhabitants, but had created them as 
destructive of pleasure, then the whole of the living world 
would have crowded in the country of Airyana Vaeja, 
(Iriinvej). 

The gist of the cllapter seems to  be this : God llas created 
all countries for the pleasant abode of men. He had no idea 
of adding any discomfort. But circ~~mstances have connected 
some kind of discomfort or evil with all countries. For ex- 
ample, even Iriin, which is mentioned as the first cllosen land of 
God. though beautiful and enjoya.ble in all matters, has the 
disadvantage of being excessively cold and of being infested 
with large snakes. After creating Iran, a9 the first of the 
inl~a~bitable countries, God went on creating other countries 
one after another. Had not God thus made inhabitable other 
countries, all human population would have thronged s t ,  and 
crowded Iritn. Tllus, one after another, as one city or country 
got overcrowded, another was created and made habitable. 
All such collntries had with their advantages, one or another 
disadvantage or complaint attached to them. India was the 
fifteenth country in the list, and the disadvantages attached to 
it were, la,) that i t  was excessively hot, and ( b )  that  there, 
women had to  pass through the state of menstruation a t  a 
very early age of life. 

The sixteen countries named in the Vendidiid are the 
following :- 

Names in the Avesh Modern names. 
1. Airyclna Vagjcl . . . . IrLn. 
2. Sugdha (Sogdiana of the Greeks) . . Samarkand 
3. MGuru . . . . . . Merv. 
4. BBkhdhi . . . . . .  Balkh. 
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8. Urva . . . . 
9. Veharkkna . . . . 

10. Harakhaiti . . 
11. Hadtument . .  . . 
12. Rapha . . . . 
13. Chalrhra . . . . 
14. Vargna . . . . 
15. Hnpt-Hindu . . . 
16. The country near Rangha 

Nish8pur. 
Herat, or the 

country of the 
Herirud river. 

Nimrouz or Seie- 
tan. 

Kabul. 
Gourgin . 
Sarasvati. 
He1 m and. 
Rae 
. . . . .  
C'1 71 an. 
India. 

Scholars differ on the question of the identification of 
some of these countries. However, the order of the countries 
shows, that all the 14 countries preceding the mention of India 
are on the West-of Tndia. India, being in the further East, is 
mentioned well-nigh last. The identification of the 16th country 
is very doubtful. Anyhow, we see that  Tndia is one of the 
countries known to  the ancient Trinians. Later books, which, 
i f  not truly historical, are semi-historical, speak of India being a t  
timee under the sway of the pre-Achemonian Irsnians. So, we 
may take, that India is named in the list of the c~unt r ies  ae 
one under the terri tori~l  sway of the ancient Iriinians. 

2. The second fact that  we learn about Inclia from the 
above passage of the VendidAd, is that  i t  was known as Hapta- 
Hindu. This fact is very a t r ik in~ .  The Hapta-Hindu of the 
VendidSd is the 8apt-Sindhu of the Vedaq. The word showe 
that Tndia was known to the  Persians from t,he oldest timee, 
when the Indus had seven branchee and not five, which have 
given the country through which i t  flows. its later Persian 
naripe of Panjgh The seven hranchee were tbe following .- 

- - - - 

Vedic name*. Greek names. I , Modern names. nmmee. 
I I - 
I I 

Sindhn . . Indus . . . . . . . .  I I Sindhu. 
Vitaeta . . Hydaepea . . Vitaat& . . 1 Jhelum. 
Apikani . . Akesinie . . I Tehandrahhaga C'hen~ub. 
Peru~hani . . Hydraortea . . I Airavati . . ' Ri3i.i. 
vipen . . 1 Hyphwiu . . , vipEt.9~ . . ' Riyk 
Sntadhrli . . Hesyrlrus . . / S a t d r u  . .  Rutlej. 

. . . . .  Kubha . . , Kophen . . . . . . . . .  

It looke strange, but it is a fact, that  the country of India 
and i te people were known to t,he ancient areeke and axe even 
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now known to  the moderns including the  Hindus themselves, 
by their Iranian names. The indigenous Vedic name of the 
country, through which the Indus (which has given its name, 
India, to  the country) flows, is Sapt  Sindhu. So, the country 
ought to  have been known by the name Sindhustiin and not 
Hindustan which is a form of the old IrGnian name. The 
river has preserved its old Indian name, viz. Sindhu, but  the 
country has taken its Irgnian name Hindu (Hindustan). The 
ancient Greeks who began t o  know India through Persia, and 
all the other Westerners, knew this country and know i t  even 
now. by its IrBnian name. 

The Greek name of one of the branches of the Indus, viz. 
the modern Jhelum (Vedic Vitastii), is Hydaspes. This name is 
Iriinian. The word '. aspes " , which forms the  second part  of 
the name, is Avesta " aspa " , corresponding to the Sanskrit 
pq (Ashva), Latin ' equus,' horse. We find the word in tohe 
Avesta a-nd Greek names of another Persian river also. It 
is the Hvaspa of the Avesta,' the Choaspes of the Greeks, 
the modern Cherkheh. Unfortunately, we have not in the  
extant Avrsta the names of the seven branches of the Indus. 
But  this Greek name of one of the branches sl~ows that  the 
branch was named by the Greeks after its Iriinian name. 
Similarly, the main river and the country itself were named 
after their IrAnian names. 

I n  the Sassanian times of the later Pahlavi colnmentntors 
of the Avesta, the Indus having only five branches, the 
commentators were at a loss to know why the country was 
called Hapt-Hindu. So, they seoln t o  have ingeniously dis- 
covered another reason for the name. They said:  " A v ~ s h  
hapt-Hindukhnih hanii kigh sar-IihudG haft ait," ".e. i t  ie 
called Hapt. Hindu, because there are seven rulers over it. 
Yossiblg there were seven rulers ruling over the land of the 
Tndus at the time. 

As stated by Dr. Haug, a t  least two facts lead to  show 
that the Vendid;id, in which the n:tme of India occurs as  
Hapt-Hindu , was written many centuries before Christ. 

Firstly, we learn froni He rodo t , u~ ,~  that  Deioces of Media 
had founded Ecbatana (Agabatana, Hamdan). That  was in 
B.C.  708. This great city of anciet~t Persia is not  mentioned 
in the above list of t l ~ e  cities of the Vendidkd. This fact, 
therefore shows tliat the Vendidid, or st least this c l~apter  of 
the Ve~ldidiid, was  written long before B.C.  708. 

Secondly, the city of Balkh, which is named a9 Biikhclhi in 
tho vendidad, is ~poken  of there a s  the city of " EredhvB- 

I Zomykd Yesht. 67. Vide  my paper on tho river Icarun (Asiatic 
Peperg, pp. 1-22). 

9 Hpiogel's Text of the Pehlavi Vendidad, p. 7 ,  1. 1. 
a T3k. 1, 98. 
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drafshlm," i.e. the city of the exalted drapeau.' ' This state- 
ment shows that  i t  was still at  that  time the capital city of 
Bactria, carrying the royal banner. Now, we know, that  
Bactria fell into the hands of the Assyrians a t  about B.C. 
1200. So then, this particular chapter (Chap. I) of the Vendi- 
d i d  must have been written long before B.C. 1200, when its 
exalted banner fell a t  the hands of the Assyrians. These 
facts then show, that  India was known t o  the ancient IrDnians 
as IJapt-Hindu, i.e. as " the country of the seven rivers of the 
Indus," a long time before 1200 B.C. 

3. Coming tjo the third fact, we find that the country of 
India, as f int  known to the Irbnians, before about 1200 B.c. ,  
was only the countrv of the Indus. Latterly, the boundary 
seems to have extendid both ways. This fact appears from a 
sentence in the above chapter of the Vendidgd, which, as 
i t  were, gives the eastern and the western boundary of the 
Hapt-Hindus. It says, e '  Hacha Ushastara Hindva avi Daosha- 
tarem Hendum," i.e. the country of Hindustan, extends 
from the East of the Indus to  the West of the Indus. This 
sentence is not found in some of the old manuscripts of the 
Vendida.1 So, i t  seeme, that  i t  is a later addition hy 
way of a comment. The later Pahlavi rendering of the 
Vendidld gives the comment t h u ~ :  " Hacha ushastara Hendva 
R V ~  dao~haetarem Hendum."% The above Avesta passage 
and this P a h l ~ v i  rendering have well nigh the same phraseology. 
So, i t  appears that the Avestz, sentence is a. later addition 
by e comrnentntor Anyhow, what we find from this passage 
is this: At first, i t  W M  only the countrv watered hv thp Hindu 
(Indus) that was known aa the country of Hindustan (India), 
but latterly gradually, the country both on the west and the 
eaat of the country so watered hy the Indus was included in  
the name Hinclu or Tndia. 

4. L ~ s t l v ,  we come to  the question of the curse on the 
country. The Vendidbd asgociated some evil, misfortune or 
curse with dl the sixteen redons mentioned in its list of the 
Aryan cities. Ahura Mazda or the good spirit ereatled them 
ae pleasure-giving abodes for men, but the evil apiri t ~roduced 
some kind of evil to mar their pleasures. In  the case of Tndia, 
the evil was twofold. I ts  .people had to  bear too excessive 
heat and its women had to  paw through a period of menstrua- 
tion a t  n very early period of their lifc We know that this is 
true of India even now. 

Having exanlined the four inferences that can be drawn 
from the passage of the VendidLd which is the firet and the 

I Vide Weetergeerd'e Text .  p. 348, note 6 to pere 19, where he Raga 
" Kq, 1cp, R omit theme six worde heche.. . . . . Hindurn." 

9 Bpic?geIel'e Text, p. 5 ,  1. 3. 
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principal reference t o  India in the Avesta, we will now looli 
into the other references. 

11. The reference to India in the Yaqna (LVII, 29)runs 
thus :- 

( '  Yatchit ushastair6 Hendvi, tigeurvayGit6 yatcllit daosh- 
tair& Nigne." 

Translation-Wl~o goes from Hindustan in the East to 
Nineveh in the West. 

Here Sraosha, the Yazata or Angel presiding over Obedi- 
ence, is represe~~ted as marching in his chariot of swift horses, 
from the East to  the West. India (Hindva) is here represented 
a3 the Eastern boundary and Nineveh as the Western boun- 
dary of the then known Irknian country. Scholar8 differ as to  
the meaning of tlie last word nigng. Some do not take i t  to 
be a proper noun. Darmesteter takes the eastern boundary 
to be tlie river Indus, and the western the river Tigris. But 
we need not enter into the question of settling t,he ~nealiing 
of the last word. Suffice i t  to say for our purpose, that the 
Yaqna speaks of India as tlie eastern bol~ndary of the terri- 
tories of the country of Iran. 

111. The reference to India in the Meller Yaslit (104) 
runs thus :- 

Mithrem vouru-gaoyaoitim yazamaid6. . . . . yengli6 
daregiichit bizava fragerewenti mithr6-aojangli6, yatchit ushas- 
tairi! Hindv6 iige~irvayeiti yatchit daosllatair6 Nigne. 

Translation--We invoke Mithra of wide pastures . . . . . . 
whose extended arms help that  person who adheres to his 
promise (mithra), wllether that  person be in Hindustan in 
the East or Nineveh ill the West. 

The Meher Yaslit treats of Mi~llra, the Yazata or Angel of 
Light, who is bel~eved to preside over " truthfulness." He 
helps those who truthfully adhere to their promises, whether 
they happen to be in India in the East or Nineveh in the West. 
Tlle phraseology being the same as that in the Yapla, the 
inference also is the same. 

Prom the above twl) references of the Yayna and the 
hleher Yasht, we find the following two facts :-- 

1.  Pi I stly , they have dropped the word Hapta or seven 
from the name of the country and no longer speak of it tta 
Hapta-Hindu, but speak of it only as Hindu. This sllows, that 
latterly, the nltrne Hindu or lridia was not confined to the 
country watered by the Itldus but was oxtended to  regions 
other than this. 

2. Secondly, the rule of Persia extended a t  the time 
from Nineveh in the West to Ir~ditt in the East. 

IV.  The last reference to India i n  the Avestrtis that in the 
Tir Pasht (32). It speaks not of India itself but of one of its 
mountains-the Hindukusli. The passage runs thus :- 
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"Aat  tat dunmiin Ilihn-hishtenti us Hindvat paiti 
gar6it." 

Translation-Then vapour arises from the mount. Hindu. 
Tistrya is the Yazata or angel presiding over rain. 80, 

in the Yusht which treats of an account of this Yazata, t.he 
wat>ery vapour which forms rain, is referred to as arising from 
JIoul~t Hindu, which is identified with the Hindukuali. 



47. The Twelve Bhuiyas or Landlords of Bengal. 

By the REV. H. HOSTEN, S. J .  

This subject of the BBrah Bhfiiyiis of Bengal was first 
touched upon by Pr. Wilford in Asiatick Researches, xiv, 461. 
" The kings of A r ~ c a n  and of Camill5 were constantly striving 
for the mastcry, and the former even conquered the g rea t e~ t  
part of Bengal; hence, to  this day they assume the title of 
lords of the twelve Bhfiniygs, Bhattis, or principalities of 
Bengal. ' ' 

Prof. Blochmann wrote in Contributions to !he Ceoqraph 
and History of Bengal, Calcutta, 1873, p. 18 : " Muhammadan 
historians call the coast strip from the Hiigli t o  the Megna 
' Bl~Siti,' or ' low land subject to  the influx of the tide,' and 
even nowadays tllis name is very generally used. The sover- 
eignty of this district, according to the Akbarndmall and the 
RBjah Pratiipaditya legend, was divided a.mong twelve chiefs ; 
and Col. Wilford, whatever nlay have been the source of his 
ir~formation, says that .  . . . [ut supra]." 

Dr. J. Wise pushed the subject considerably further in 
J.A.S.B., 1874, p. 197 e t  sqq.; 1875, pp. 181-183; and Mr. 
H. Beveridge offered some other important elucidations in 
J.A.S.B., 1904, pp. 67-63. 

Dr. Wise quoted among his authorities (1874) the Latin 
edition of du Jarric. We shall translate presently two pas- 
sages from the original French edition, the source of du Jarric's 
information being letters received by Fr. Nicliolas Yinlentw, 
S. J., from Jesuit Missionaries in Bengal(1599). ' ' This couritry 
of Bengala, wllich comprises about two hundred leagues of sea- 
coast, was inl~abited partly by native Bengalis, who are gener- 
ally Pagans, partly by Saracens, for the nlost part Patrails or 
Parthians [Persians], who, having been driven from the King- 
dom of Mogor, which they hald seized upon, witlidrew to this 
country, where they establislled the~nvelves under the govern- 
ment of a king of theirs; shortly after, liowever, the Mogors 
attacked them, and, l~aving killed tlieir king and the chief of 
their leaders, they took tllemselves possession of the country. 1 

They did not keep it long, however; the twelve Lords, the 
governors of the twelve  kingdom^, which the said king of the 
Pnt,ans poswessed, leagued together, dispossessed the Mogors, 
and ueurped each the state which they governed ; so much so 
that they are now sovereign lords and acknowledge no one 

I ;\llusion fo the events of 1576. 
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tlbove them. Yet, they do not call themselves kings, though 
they consider themselves such ; but , Boyons, which means 
perhaps the same as Princes. All the Patans and native Ben- 
galis obey these Boyons : three of them are Gentiles, namely t hose 
of Chandecan, of Siripur, and of Bacala. The others are 
Saracens; however, the King of Aracan, called King of the 
Rlogos, also holds part of it." Cf. Hist.  des chnses plus 
?~temorables.. . . , Bovrdeavs, 1614, Vol. 111, 826-827. 

In Vol. I, 602, we find : " The great Mogor attacked them 
with a powerful army, and having killed the tyrant [King Dliid], 
who had usurped this country, with his chief partisans, he left 
the government of that  kingdom in the hands of twelve per- 
sons, who plotting secretly against him subdued those oE 
Mogor, and are a t  present very powerful lords, especially 
those of Siripur and Chandecan; but above all the Masan- 
dolin or Maasudalin, as some call him. The King of Arracan 
also possesses part of i t ,  even of what is on the frontiers, 
towards the great harbour, where lies Chatjgan [Chittagong]. 
Of these twelve Lords nine are Mahometans, which much 
retards the progress of the faith." This last passage was 
quoted by Dr. Wise through d'Avily, J .A.S .B . ,  1875, p. 181. 

Several other reEerences to the BhGiyiis can be found in 
the Portuguese historians. 

About 1605, Philip de Brito de Nicote tried to  persuade 
the King of Arakan that  he would make him Emperor .' of the 
whole of Bengal, of the BojGes, (or twelve lords, each of them a 
sovereign in his own territory, and all of thetn united against 
the Mogor King and against the Mogo [Magh]), and of his other 
enemies." These " twelve BujGes of Bengala, ' ' ruled over all 
tlie low landg(?) watered by the Ganges (ernm senhores de todas 
terraa dc baixo que rega o rio Ganges).' 

Bishop l)om Pedro wrote from Lisbon (19 March, 1612) to 
the Viceroy of Goa, Dorn Jeronymo de Azevedo : " In another 
letter of mine, ~ e n t  with this packet, you will eee what I write 
to you about the affairs of Siriiio [Pegu]. After this I was 
~nformed that the Mogor sent one of his captains with a great 
army to Bengala and took tho whole of Siripur near the [Island 
ot] Sundiva, where he fortified himself, and the twelve Boi~e~g 
tendered hini their submission, and that hc determined to 
march upon Chatigiio [Chittagong] and pass into Arraciio; 
and that, a t  the very time when the Mogor marched against 
Siripur, the Mogo went to Bengala with all his fleet, for the 
sake of attacking hie neighbour, the King of TuparB [Tipperel, 
but that he withdrew t o  ArracBo, leaving the greater part of 
hie fleet and artillery a t  Catigiio [sic]." 

1 Cf. Oolleqao d document09 ineditos . . . , Tom. V[, la  Serie, Deoada 
1.7 da Hisr da India por A. BOCARRO, Liahoa, 1976, pp. 131. 440. 

'1 Cf. Zbirl., Tom. VIII, 1" Serie, Vol. 11, Lieboa 1834, p. 228.-At 
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Added t o  this, we have the authority of Manrique, who~n  
his sojourn of a year a t  Hfigli, of about 6 years a t  Chittagong, 
and his travels in Orissa (1 610), t o  Dacca, Qaur, atid R l j m a h d ,  
Ilad made acqua.inted with the whole tract over which the 
BllfiiyBs ruled. The twelve Bhuiyfis, according to  him, were 
those of : 1.  Rengala; 2. Angelim [Hijili] ; 3. Ourixa [Orissa] ; 
4. Jassor [Jessore] ; 5. Chande ,an ; 6. Midinimpur [Midnapore] ; 
7. Catrabo [Iirttrabuh] ; 8. Bacala [Bakla] ; 9. Solimanvas [Sulai- 
miinsbad] ; 10. Bulva; 11. Dacb ; 12. Rajamol [RBjmahBl]. (Cf. 
Itinerario, 1049, p. 20, col. 2.) 

In  another place (p. 415, col. 1 ,  2) Manrique writes : " The 
thirty-seventh Province is the very extensive one of Bengnla, 
which includes in its length and breadth the twelve kingdoms 
mhicll I have said, the pet ty  kings of which the natives call 
the tu~elve Boiones, and I have mentioned them too. ?'he 
whole tract is most fertile. The largest towns are Daack, or 
Daca, Rajam.01, or Ragmehel. Midinimpur, Burduan, Ka t  ra- 
bb, Cateca I ts  most frequented llarbours are Vgulim [Hfigli], 
a Portuguese foundation, Piple in tile I i ingdo~n of Ourixa, and 
Balassor in the same Kingdom. It has other harbours ; but.  
being less frequented, they are less known. All these lands are 
limited to tlie south by the Gangetic strait ,  into which by 
four vast mouths the Ganges discharges its voluminous, rapid 
and wholesome waters. ' ' 

Some of the towns mentioned by Manrique are easily iden- 
tified ; others, such as Solimanvks, Catrabo, and Chandecan, 
require some explanation. 

1.  Solimanvds.-This must be the present district of Seli- 
m l b i d ,  a. very large pargana. " It comprises most of the land 
in the west central part of the district [of Biikarganj], and 
even extends across the Baleshwar into the Baghahiit sub- 
division of the Jessore district. According to  Professor 
Rlochmann, this pargana was originally called SulairnBn&biid, 
after  Sulaimiin Sbiili of Bengal, and he suggests that  the name 
may have been changed to  SelimRb5d in honour of Akbar's 
son, Prince Selim, afterwards known as Prince Jahbngir. I 
have, however, never seen it designated by any other name 
Lhan SeltmRbiid. It belonged to Sarkiir Path5biid." Cf. H. 
Beveridge, The District of Bcilcargnnj, pp. 11 8- 11 '3, 249. 

" I n  the Introduction to  n S a m ~ k r t  dictionary, the author 
gives the following gcnealogy of his patron : MuchhL or Murch- 
Ilii U Q n  : son of 'Is5 U R n ,  son of 'Silamiina miin." (Note b y  
Bn'bii Mnnmolhun Chakravarti.) From the proximity of Soli- 

- 

p. 360, Tom. VI, l a  Serie, Vol. 1, occur the words "os Bonhaa," by 
which the Rhfiiylis of Bengal may be meent. Bocoarro, ib id . ,  Decada 13 
da His t .  da India, epe~ks  of the Banhas or chiefs of Coernim (Ressein), 
Martaban and Tavoy. The King of Marteban wes BannadelB or Banha 
DdB;  hie son WM called Banhanoy, end the name of the Captain of the 
Peguane at the eiege of Biriam was Banhalao. Cf. Index, p. 762. 
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rnanvl~s to t,l~e ancestral possessions of '199 &hiin we might 
conclude that i l  was tllus called aFter <Is& K l ~ i n ' s  father. 

In the case of Solimanvhs, the ending vcis represents the 
iiGd of many Muhammadan towns, altered by the Hindiis t o  
a form they understood. As for IlahBbiid, the reverse change 
took place. Cf. J.,4.S.B., 1904, p. 78. Thhvenot and Valentyn 
wrote Halabas, and Bernier Elabas. 

2. Ca1rabo.-This place is identified by Mr. Beveridge 
with Katrabuh or Katibiiri near Siibhiir, in the Miinikganj sub- 
division, where there is still a " tappe" called Kathorabo. 
Cf. Proc. A .S  B., 1003, pp. 133-134. After other attempts a t  
identification, he proposed the same solution in J . A  S.B. ,  1904, 
p. 62. Dr. Wise had advanced a more satisfactory solution, 
I believe, in J.A.S.B., 1875, XLIV, p. 182. " Catrabo is 
Katrabo, now a ' tappa'  on the Lakhya, opposite Khizrph,  
which for long was the property of the descendants of ' Isii 
U l n ,  Masnad-i-'dli." According to Dr. Wise, branches of 
the family ore still settled a t  Katrabo. Cf. J.A.S.B., 1874, 
p. 211. KhizrpGr is located by Dr. Wise a t  9 miles from Dhiikl 
and 3 miles W. of Sunlirglion (ibid., p. 212), the latter place 
being, according to local tradition, equivalent to MagriipsrB. 
Cf. Notes on SunZrgEon, J. A.B. B., 1874, p. 89. These con- 
clusions of Dr. Wise are favoured by the fact that  Van den 
Broucke's map (1658-1664, Cf. VALENTYN, Vde Deel, Amsterdam 
1724) locates Cetrabo below and close to Soniirglon. Fr. 
Francis Fernnndez, S.J., visited Katrabo in 1599 from ' Siri- 
pur.' " I  went also on a tour to Catrabo, which is in the 
lands of the Mousandolin [the Masnad-i-'Ali was then ' 18% u i i n ]  
to see whether there would be any means of making conver- 
sions; but I found that nearly all were Mahometans. There 
are also there sonle foreign nierchants, who come and go from 
Agra, Lal~or, and other towns of the Great Mogor. . . " Cf. 
D U  JARRIC, Bovrdeavs, 1614, 111, p. 829, and compare with R. 
F~nch 's  account of Sonsrgiion in 1686: "The Chief King ol' 
all those countries was called Isacan, and he is the chief of all 
the other kings, and is a great friend of the Christians," 
rmny of whom, Portuguese nnd half-castes, were, doubtless, in 
his service by this time. Dr. Wise attached ur~due impor- 
t ance to Ab bate Tosi 's Dell' India Orientale, Descrittione Geogra- 
fica. . Roma, 1669. Tosi never was in India. His account of 
Bengal is b ~ s e d  on Manrique He may have had before him 
contemporary maps, but the fact that he locates Tambolim 
(Tamluk) on the Meghna near Loricul and Siripur goes strongly 
againet him. Cf. J.A.S.B., 1Y76, p. 182. Abul Fazl says 
that ' Is6 &An took Soniirgiion and KarBbfi h (some edit~ons 
have Kat r lb ih) ,  which wtts ' Isii's residence. J.A.S.B., 1904, 
p. 68. I suggest that, with the decline of Sonlrgion, KatrBbiih 
rose in importance, and that i t  was close to Sondrglon. Mr. 
H. Reveridge's identification of Katrlbfih with Gomboe of 
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Itennell's map, M. of Dacca, and a little N. of Ekdallah, on 
the right bank of the Lakhia or Baniir (Cf. ibid., p. 59) does 
not appear to me acceptable. 

3. Chandecan.-The lringclom of Chandecan 11as been 
identified, correctly I believe, by Mr. H. Beveridge with 
DhGmghBt, near the niodern biizGr of Kiiliganj, on the Madhn- 
niati. For the discussion of the proofs, mostly based on the 
early Jesuit letters (1698- 1602) cf. H. BEVERIDGE, J. A.S. B . ,  
1876, pp. 71-76, and The District of Bcikarganj, London, Triib- 
ner, 1576, pp. 28-36, 173-180, 446, in answer to Proc. A.S.B. ,  
1868, pp. 264.273. Before 1596, when the earliest edition of 
van Linschoten's work was published, the oountrv to the E. 
of t-he Hiigli river was known as the country of Chandecan. One 
of the channels of the HGgli near Saugor Island, if not the 
Hu'gli itself, was then called the river of Chandecan. I n  1604 
the Jesuit Residence a t  Hiigli was designated as situated in the 
Chandecan district.% Cf. J .  A.S.B., 191 1, p. 16. " Chandecan 
or Ciandecan," writes Mr. Beveridge, " iu evidently the same 
as Chand Khan, which as we know from the life of RBjGh 
PratiipZditga by Ram Ram Bosu (modernised by Hari 
Chandra Tarkalanliar) , was the llame of the f orn~er proprie- 
tor of the estate in the Sunderbans which Pratiipgditya's 
father Bikriimaditya got from King Dnoud. C'hand Iihan 
Masandari 3 had died, we are told, without le? viug any heirs, 
and consequently his territory, which was near the sea, had 
relapsed into jungle. Bikriimaditya saw that King Daoud 
would be ruined, as lie had taken upon himself to  resist the 
Emperor of Delhi, and therefore BikrBmadityrt, who was his 
minister, took the precaution of establishing a. retreat for him- 

- 

I Cf. van Linschoten's Le Qrand Roz~tzer de M r r ,  Amsterdan~, 1638, 
already published ns Pt .  I1 of his Itinerario ofle Schipvaert, Amsterdam. 
15%. Ch. XI. Navigation & coure des Indra a Porte Piqueno de S. Iaq7 
a l'entrle d21 fleuv~, Oang~a atc Royaunle de Bengnla I t  is t o  be regretted 
tha t  Burnell and Tielo did not republish i t  in t,ho Hnklujlt edn. of van 
Linschoton's work. 

9 I must correct here a mistake which I made in List of Portrcguese 
,Jeeuils i n  Bengal, .J.A.S.II., 191 I . p. 25. I t  is not  true thnt  the J e s ~ ~ i t  
" College of Bengel" is describ~ld in the Catalogue of l(i64 as " the  
Residence of Chandecan " Fr. H. Josson, S. T . ,  who has had nccew t o  
tlle old Jesuit ('~tnloglies of Qoa and Mnlt~bar shows how the tnistako 
was made. " The Catalogues of Goa end Malnbar nre bound together 
till 1608, and your extraat for 1604 (J A.S.B. ,  191 1 ,  p. 1 G )  is thore. 
Af t e rw~rds  the hlalabar C'atal~igues are bound eoparately. 'I'here is t o  
be found, in itu proper chronologicnl nrder, a Cataloquo for 10G4. W h ~ t  
struck me was tha t  i t  looked ~o ~ n u c h  like the one for ICa4 in tho other 
volume. Even the names of the four Fathers were tllose of 1604. The 
words " in the College of Ber~gal" are not there; but,  I saw "in 
Bengall~,"  as  a t  your p. 16. I examined therefore the date written a t  
the beginning. It waa 1004, but with a ~ t r a n g e  addition, a flourish 
ahovo the o,  which gave tho look of 1064 to a mistake of the copyiet ! " 
(Letter from Rruesele, 14 Aug. 101.7). 

3 Masnad-i-I gli. 
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self in the jungles. King Daoud was killed in 1576, and 
Bikriimaditya, though he had prepared a city beforehand, 
seems to have gone to  i t  in person about this time. His dynas- 
ty  had been only about twenty-four or twenty-five years in 
the country when the Jesuits visited it (1598), and i t  would 
have been quite natural if the name of the old proprietor 
(Cliand Khan) had still clung to  it. Moreover, we know that  
PratLpBditya did not live always, a t  least, a t  his father's city 
of Jessore. He rebelled against him, and established a rival 
city at DhiimghZit. I n  so doing he may have selected the sit'e 
of Chand Khan's capital, and this may have retained the name 
of Clland Khan for two or three years after Priitiipaditya had 
removed to i t .  . " Cf. The District of Bciknrganj, p. 176. Mr. 
H. Beveridge works out in the sequel the identity of Dhinl-  
ghtlt with Chandecan from its proximity to Jessore. 

Fr .  Francis Fernandez wrote from Siripur near Chitta- 
gmg  on January 17,1599 : " Certainly this country of Chandecan 
promises us a large harvest: for i t  is so large that i t  takes 
gerlerally 15, nay 20 days by boat before one gets to its limits. 
I n  the foreets and woody tracts they collect a great quantity 
of wax, which ie carried by merchants from there throughout 
Bengal and through the wholo of India; and, since the settle- 
ment of Ch~ndecan is midway between Porto Grande [Chitta- 
gong] and Porto Pequefio [from the Jesuit lettters of that time, 
i t  rnust have been Kulpi or near it],  it is easy to navigate froin 
tliere to all the parts of Bengal." 

I find in the Portuyuese historians references to the King 
of Chandekan as late as 1613. From a letter of the King of 
Spain (Lisbon, 20 Febr. 1610) to the Viceroy of Goa, Ruy 
Louren~o de Tavora, we learn that Philip de Brito cle Nicote 
Ilad represented to the Icing that  it was easy to seize the 
trcnuures of t h e  King oE Chandecfio. He was a tyrant, one of 
the powerful chictfs of India. "and subject, not to ArracPio, 
hut to  the King of (:uouro'' [Gaur]. Seizing his lends would 
p u t  an end to " Xkbar's" pretensiorls over the whole of 
Be11gal.1 I t  was not a,dvisxble eit,Iler that the treasures of the 
King of Cl~andeciio, a marl d~ pouco poder e degente pzc.sillanime, 
should be let, fall into Akbar's Iiands.' 

In  a letter of Bishop Dom Pedro to D o ~ n  Jeronvnlo de  
Azevedo, Viceroy of Cha (Lisbon, 16 Merch 1613), tliore is 
cluestion of the Mogorese having taken the Porto Grande, 
Siripur, and Chandeciio ( o  Chandeccio)." 

Mr. Reveridge could find no mention of Cl~andecan in the 
old maps. I find i t  referred to as " Ile de Cliandecan ' ' in a 

I Akbar had died in 1605. 
Cf Collecc'lo de document08 ineddtoe, Tom.  V I I ,  1- Serie, Tom. I. 

T,iqDm, 1880, p. 354. 
3 Cf. ibid., Ton]. VIII ,  l a  Serie, Tom. 11, T.lsbon, 1884, p. 392. 
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,nap of Sir Thomas Roe (1632) reprinted by the Scottish Geo- 
graphical Magazine, 1902. A copy of i t  can be seen along the 
staircase of the Imperial Library, Calcutta. Again, i t  is to be 
traced in the earlier editions of van Linschoten, where Angelim 
[Hijili] is placed in the Island of Cliandecan. Father A .  
Monserrate's map (ante 1600) mentions also Chendecan. He 
places i t  on the const', a t  the mouth of one of the outlets of the 
Ganges; but, as he did not visit Bengal, his authority in this 
matter amounts to little. Bernouilli was, probably, not far 
wrong when he stated that  the Province of SBtgaon was 
anciently called Kandecan.' 

The BhCiiy 5s proposed by Dr. Wise for the period 1576-93 
are :- 

I. Fazl Ghbzi of Rhowiil. 
2. Chs,nd Rsi  and Kedar R s i  of Bikrampir (Sripiir). 
3. Lak'lian hlbnik of Bhaluah. 
4. Kandarpa NkrRyana RBi of Chandradwip. 
5. 'Isa Kbiin, Masnad-i-'Ali, of Khizrpur. 
6. Rij& Pratspaditya of Jessore. 
7. Perhaps, ~ u k u n d  K%i of Bosnah. (J.A.S. B., 1874, 

p. 199.) 

B1o:hinann speaks of the BhiiiyRs of Bhaluah, Bakla, 
Chandradip, Faridpur, the 24-Parganahs and ' Is5 UFin,  men- 
tioned in the Akbarnimah as the chief of the Twelve BlitiiyBs. 
(J.A.S.B., 1895, p. 305). 

These lists do not agree. Taking the Jesuit list of 1539 as 
our standard, we find that  tlie Masandolin of the Jesuits was 
'Is5 U B n ,  Masnad-i-'Ali, whose seat was at Katrabuh, rather 
than a t  Khizrpur, as shown by Mr. H. Beveridge, J .A S.B.,  
1804, p. 58. The BhGiyB of Bacala (Bakla) corresponds ( 1 )  to 
Dr. Wise's No. 4 ;  the Bhiiiyii of S i r i p r  to Dr. Wise's No. 2 :  
the BhtiiyB of Cknndecan is Manrique's No. 5 and Blochmann's 
Bll fiiy-2 of the 24Pargana0, (with Jessore excluded, according to 
Manrique). The BhliiyB of Solimanvds (Manrique's No. ti), a 
I\Iul~ammadan, as we should expect, tallies with Blochmann's 
1311 iiiy5 of Faridpur. 

Even after striking out t l ~ e  Bllliiyii of Bosnah in Dr. 
Wise's list, we see that  his list, which refers to  a period only 
slightly earlier than that  of the Jesuite, contains more than 
three IIindG Rhliiyis, i . e . ,  Nos. 2, 3, 4, 6.% True, we ere in 

- - - - -. -- - - - - - 
I ('I. Deacr. Hiator. et Qcogr. de l ' lnde, Vol. 11, Pt. I, p. 40R. 
For notea on PratBpZiditya's life cf. H. RAINEY, Jee~ore,  in Sel. 

from the ColctlUa Review, I V  (Febr.-May 1895), pp. 76-78, or Calcutta 
Rcview, LXIII, Jnly 1876. pp. 14-16; REV. J .  LONQ,  The Chronicle o f  
ICriahnogur, in SeE. from the Calcutta Review, VI (Febr.-May 1883), pp. 
2(;7-287, or Calcutta Review, X S V  (July 1886), pp. 104-116; and chiefly 
.J .  WESTLAND'S Report on the diatrict of Jeeeore, Calcutta, 1874. 

9 In lB(i3 the son of the Riijd of " Busna," a Hindu', became a 
C'llristian, while in captivity at Chittrtgong, and took the name of Don 
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the Yanie case with regard to  Manrique's catalogue, the  
BlifiiySis of Cliandekan, Jassor, Racala, and Bulvd suggesting 
Hindii ZanlindRra, and i t  does not follow that  Manrique or Dr. 
Wise is wrong for the period each refers to. 

Dr.  wise'^ list has the disadvantage of relegating to s 
small portion of Eastern Bengal a preponderating number of 
the Bl~u'yiis, and of not accounting for the rest. Manrique's 
enumeration takes in the whole of Bengal. Dr. Wise objected 
to it bec~use  Orissa, " Jaganngth ,' ' and Midinipiir could not have 
had separate rulers, and the nanlo of Rengala seemed t o  recall 
the f a b u l o ~ ~ s  city on which so much was written by the travel- 
lers of the XVIth and XVIIth centuries. (J .A .S .B . ,  1875, p. 
182.) These objections must be overruled. 

1. Dr. Wise did not notice the fact tlint Jaganngth was 
corrected t o  Jrtssor among Manrique's errata. 

2. The term Pengala, as appliecl to a town, can nevei 
havo created any difficulty to  the travellers visiting Rengal in  
the XVIth and XVIIth centuries. Unfortunately, so little 
attention has been paid to the accounts of Bengal written 
by the earliest European travellers in Bengal, especially the 
Portuguese, that  the passages in which the name of Bengala 
is found, aa applied to a town, have never been properly collated. 
The general impression produced on me by my reading is that 
the term has been used for a variety of places : SonirgRon, 
Siitgaon, Chittagong, and even such places as Hu'gli and 
Chandernagar; that ,  in fact, i t  applied to the chief port a t  the 
time. It is easy to undergtand why " I3engala" shoulcl have 
been placed at  Chit tagong by Portuguese cartographers. Tlie 
first Portuguese settlement was ~t Chittaqong from about 1534, 
and,  till the time when they for~nded ~ G l i  (I578) ,  " to go to 
Benpal" must have meant for the Portuguese " t o  go to 
chittagong." Bengaln once located at, Chittagong by the Por- 
tuguese geographers, the mistake continued to be reproduced in 
the old maps even as lats as 1743. (YULE,  €lobson-Jobson, 
3.v. Rengal). Lubinua, an Augustininn writer, peeing the Hu'gli 
convent of his Order described in 1634 as tho Convent of 
Hengala, placed it a t  Chittagong, on the C'osmi (B~seein)  
river, too. We have letters from Clliindernagar dated " .*I 
R ~ ~ ~ c I Z P , "  where, however, " A u  Renqnlr " miqht bo the mean- 
ing. The old English expression for " in, Renqal " was often 
" at Renqal." The difficulty for 11s now is to know to what 
particular city the travellers of a particular period applied the 
term. But, this is no reason wliy we shorild get impatient 
and speak of Bellgala as a mythical city, or fancy that  i t  was 
somewhere in the Sundarbana and ha9 long since been swept 

Antonio do Rozerio. get free, he proveiletl on many of hi9 r y a t ~  to 
heoomo Christinne. The dwcsndantm of t,hese C'hristinncr are now mostly 
whet we cell our Dacca cooks.' ' 
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away by a tidal wave. This theory, lately revived by one of 
our University lecturers, has no chance of finding favour.' 

Since the twelve Bhiiiyiis are invariably represented as 
vassrtls of a King Emperor, we should understand that  the 
King was not himself one of the Twelve. This conclusion is 
borne out by the practice still in vogue in Arakan in 1631. (Cf. 
infra). We saw above (p. 442) that  the Bhfiiyis are spoken of in 
1610 as subject to the King of Gaur. Manrique says that  the 
Monarch of Bengala " who resided formerly a t  Gaur " (cf. 
p. 20, col. 2) had under him '' twelve petty Kings in the twelve 
Provinces under him." The Bhiiiyii of Manrique's Bengala must 
then have been governor, not of a ~nythical city, but of the dis- 
trict where the King or Emperor had his capital a t  the time being. 

Now, since the twelve Bhiiiyss depended in 1640 from the 
Moghul Emperor, and Gar~r  mas reduced to  a heap of ruins, 
while Siitgaon had declined ; since again the chief cities, such as 
Riijmahiil and Dacca, are accounted for as having had a BhCiiy5, 
the difficulty is where to place the residence of the Bhiiiyh of 
Bengala. The mention in 1632 of " Minimican, son of Massa- 
can, who had been Emperor of Rengal before the Aloors 
conquered it," which I find in an unpublished letter of Pr. 
John C a b r ~ l ,  S.J., November 12, 1633, serves only to  puzzle 
us further ; for, as pointed out to me by Bill6 Rlanmohan 
Chakravarti, Massacnn represents Muchl~ii KJan, son of 'IS& 
ILhan, who had had his capital either a t  Sonargaon, or Katrgbiih 
in the neighbourhood. I suggest then that  the Bhfiiyti of 
Bengala in Manrique's time governed the district of Tbndii. 

- - - - - ---- - -- - - - -- . - - . 

I 'I his is not  the  place to d i s cu~e  the question a t  any  length. 
Tho1 gh I differ with Sir Honry Yule from G. P. Badger's conclusions, I 
refer the  curior~s to  his T ~ a c e h  o j  Ludovico d i  Varthema, Hakluyt  edn. ,  
London, 2883 (of. index, 8.v. Bangliella), and to Sir H. Yule's Cathay, 
TI. 465, p. 1. 

Here is an  examplo of the endless trouble to which we are put by 
the compil~t ions of early European geogrrrpllers. Peter Heyleyn in his 
Coemographie, i n  Four Bookee, containing the Chronographic and Hietorie 
of the whole World, and all the principal1 Kingdotnee, Provinces, Seas and 
lelcs ther~of,  London, 1852, mentions the follow in^ towns in Bengal : 
Tlengnla, Gouro, Catigan [S8tgaon, or possibly Chittagong], Taxdn 
[Tanda], Porto Grande [Chittagong], and Porto Pequeno [Hiigli]. Ben- 
gala is thus desrribed: it "gave name to the whole Kingdom, situate on 
A branch of tho Rivor G a n ~ ~ e ,  and reckonod for ono of the most beauti- 
ful towns of all tho Ind,ee. Exceedingly enriched by trade, but rnoro 
by Pilgrimngea, by reason of the  holyness and divine  operation^ aecribed 
by thn Zndiane to tho water3 of i t  : there being few years in whirl1 not  
visited by t h r ~ e  or four thousanrl P~lgrims. " (C  f .  Betzgal Post and Pre- 
qcnt. Vol 11, p. 63). Now, this part  of Heyleyn's compilation is based 
on Purchas' Dercription o j  India,  Ch. 11. (C'f. J. TALBOYS \VREEILER'S 
Early Travfle i n  India, C a l c u t t ~ ,  1864, p. 6.) But ,  whe rea~  PIIPI .I~AS 
speaks of aangn SSgar, to which 4000*pilgrims often resorted from C'am- 
hay alone, and where ~s many as three or four hundred t h o u ~ a n d  pilgrims 
rongregatecl a t  times, Heyleyn calls the p l ~ c e  Rengnla, perhaps becauuo 
thero is qria~tion in Purchnq of R Oovernor of Dengala who gavo these 
p:,rticr~lnrs. 
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I t  had become the capital of Bengal after Gaur, and was a 
favourite residence of the Moghul Governors of Bengal until 
the middle of the XVII th  century. 

3. There is no difficulty t o  admit that  the BhfiiyB of 
Orissa had his capital a t  Cuttack. I n  Bruton's time (1632) 
the Nawlib of Orissa lived at Cuttack. 

4. Between 1628 and 1640 there was a BhGiyii a t  Hijili, 
whom Manrique styles the Masandolim, under which, we recog- 
nize again the sonorous title of Masnad-i-'dli. I n  1697 the 
Governor of H ig l i  was appointed t o  Hijili. Cf. C. R. WILSON, 
OM Fort William in  Bengal, I, 22. 

5. The trouble which Manrique must have taken t o  get 
at the rlarnes of the Twelve BhGiyBs and his researches among 
the revenue papers of RBjmahBl, Multiin and Kandahiir (p .  
109, col. 2) are a guarantee of his correctness about the Bhiiiyii 
1 ) f  hlidnapore. 

6. Dr. Wise's objections to Manrique's list appear to  rest 
on the slipposition that  Bhiiti, the country where the Bl rah  
Bhliiyis ruled, was " the  lowland subject t o  the influx of the 
tide.' ' Cf. BLOCHMANN, Contributions to the Geogr. and Hist. 
of Bengal, p. 18. Col. Jarre t t  described i t  similarly as " the 
coast-strip of the Sunderbuns from Hijli t o  the Meghna." Cf. 
i n ,  1 1  116, n. 3. Indeed, Abul Fazl has puzzled all his 
conlrnerltatom by describing BhBti thus : ' ' Bligti is a low-lying 
country, and is called by that  Hindi name, because i t  lies 
lower than Bengal. It extends nearly 400 kos from east to 
west, and nearly 300 from south to north. On the east lies 
tho sea and the countxy of ,Jessore; on the west lies thi. I ~ i l l  
country south of Tllnda; on the north the salt sea, and the 
extremities of the hills of Tibet." Cf. ELI~IO~CT',  Ilist. of India, 
1'1. 72-73, and H. BICVERID~F, .  J.,l.S.B., 1!104, p. 58. 

Mr. H Beveridge rnalies sume very pla~lsible suggestions. 
"Tlie unintelligible souther11 bouridary for the country of 
Rhiiti given by Abul Fapl, ciz., ' 'South TRnda," may be a 
mistake for Liinda which in the RiyGzu-a-Balcttin is given as 
one of the boundaries of Orissa. I do not, however, know 
what place is meant by the author of the Ray@. The passage 
occilra a t  p. 15, line 10 of his work, and the full boundary is 
LRnda DalGl. . . . . . According to  Abul F a ~ l ' s  description, i t  
[Rhbti)  was a very large tract of country, and its breadth from 
N.E.S. was 300 kos, or more than Bengal, whose breadth 
fro111 N.E.S. was only 200 kos. Apparently, i t  included t h ~  
whole of Eaet Bengal, together with much of Sylhet. The 
eastern boundary of Bhiiti ig  given by Abul Pazl as Habsha, or 
a3 *Jaaur (the MSS. do not agree), and Professor Dowson has 
rend~red this as Jeasore J ELLIOT^, VI.  73). But Abul calls 
the boundary e WilnynC or country, and Jessore was not even 
a Yarkar in his time, but only an alt,ernative name for n 
pargana. T therefore believe that  the boundFtrg meant i q  
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Ja int ia  which in the Ain is spelt Jes5 (JAKRETT, 11, 139). Per- 
haps, this may help t o  explain Abul Fazl's impossible northern 
boundary, viz . ,  yZ daryti-&&or, the ocean. Perhaps what he 
meant, or his informants meant? was daryti-i-siirma, i .e .  the 
river Soorma." ( J . A . 8  B., 1904, pp. 62-63.) 

We might ask our philologists whether any other meaning 
could be found for the word Bhiiti than that  proposed by Abul 
Fazl, " a low-lying country, because it lies lower than Bengal 
( 2 ) ' "  or the one proposed by Dowson : " RhBti =down the 
stream." (ELLIOTI', VI , 72.) What moved Wilford, a good 
linguist, to speak of c b  the tuelve Bhfiiyiis, or Bhattis or princi- 
paldies of Bengal' ' ? Cf. supra. 

The dignity of the Biirah Bhiiiyiis appears to  have had its 
roots in a very ancient institution, the origin of which we must 
leave to others t o  investigate. The following points deserve 
attention :- 

"It is not clear," writes E. A. Gait (A History of Assczm, 
1906, p. 37),  " why the number twelve should always be asso- 
ciated with them, both in Bengal and Assam. Whenever they 
are enumerated, twelve persons are always mentioned, but  the 
actual names vary, just as in the case of the Muhanlmadan 
PZncll Pir different saints are counted by different people. It 
seems to  have been the practice in tliis part of India for Kings 
to a'ppoint twelve advisers or governors. Nar Niirgyan had 
t welvc ministers of state ; twelve chiefs or dolois adnlinistered 
tllc liilly portions of the RRjii of Jaintia's dominions, and there 
were twelve State Coullcillora in Nepal." 

Manrique assisted in January 1631 ( 1 )  a t  the enthronement 
of the Emperor of Arakan, Xadamxa 11 [Tiri Thudamma 
RRjG ?I.  He describes the ceremonies a t  great length, and 
takes occasion to remark that  the new dignitary had himself 
~ ~ o o l a i i ~ l e d ,  not only Lord of the twelve Hoiones [Bliriiyiis] of 
Rengala, but  of the twelve Iiings on the crown of whose heads 
tihe soles of his feet alwajrs rested. (Cf. Ztincrclrio, p. 206, col. 
2.) Before the ceremony, twelve Lords of Arakall were 
crowned Kings (pp. 201, col. 1 ; 212)' nntl eight days were 
q)cnt  in festivities after the coronation of each. On t l ~ e  day 
of the E~nperor 's  coronation, these twelve vassal kings walked 
I d o r e  him in procession and stood around his throne (p. 215. 
col. 2).' 

1 Horrible to relate ! The " Ernperor " of Arakfln fenring to be over- 
tnlten by donth w ~ t l ~ i n  olle or two yews aftcr his coronation, resolved a t  
tllo suggestion of a l luhamm~dt~n  doctor, who hnd twice gone to jlecca, 
to avort the decrees of Fete I)y a sacrifice consisting of 6000 human 
hearts, 4000 hearts of wli~te  cows, snd 2 0 0  Imartq of wl~ito pigeons. 
Troops were eont to srize nll thoso who could he found in the strec+ts and 
fields till the fatal number wns completed. Tho h e ~ r t s  rollerted during the 
dny were carried at  night to a deep l~ollow between two lofty monntains 
w11c.l.e tho sacrifice was performed. R~nissaries were sent to  tho neigh- 
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Hugh Murray hns sumrnarised for us from Manrique the 
chief proceedings of the investiture of the Twelve RhiiiyBs of 
Arakan. 

" Six months were onlployed without intermission through- 
out the kingdom in making preparations, and in particular s 
copious supply was brought of the holy waters of Sagnr. As 
the time approached, such crowds came from all the kingdoms, 
states, and cities of Indostan, Ava, Siam, Sumatra, and other 
various ielcandv ancl countries, that  Arracnn became, as i t  were, 
an epitome of the East. The cerenlony began with the coro- 
nation oE twelve kings, who were each to reign over one of the 
provinces subject to Arracan. On this occasion, the emperor 
being seated on a, splendid throne, with all his lords in atten- 
dance, the king was introduced, who, on approaching the 
throne, began a series of bows and prostrations, which ended 
wibh his laying hin~self flat on the ground, to wllicll he rivetted 
his lips. I n  this posture he remained till four lords came and 
lifted him up. On approaching a little nearer, he repeated the 
qame series of prostrations, and so on for five times ; but on 
being raised the fifth time, he found himself close to  the impe- 
rial throne. A golden idol, three feet high, with a garland of 
flowers on its head, was then brought forth. The king took it 
in hie hand, and after six prostrations, placed i t  on his head, 
then pronounced s solemn oath of allegiance to  the emperor. 
That prince then declnring the king to be worthy that part of 
the imperial feet should rest on his head, placed on him t11(> 

crown. Tho great trumpet was theti thrice blown, and the 
whole assembly fell prostrate on the ground, upon wllicll a, cur- 
tain being drawn, hid the emperor from the view of the as- 
sembly. Eight days elapsed between the coronation of each 
king : it hich period was spent by the one last crowned in mag- 
nificent, processions by land and water, and in keeping open 
table for all the citizens." (Cf. Ilistor. Account of Discoveries 
and Trazets in Asia. Edinburgh, 1820, 11. 110-111.) 

In  1599, the Iiing of Pkgu claimed as his vaseals the 
twelve sub-kings of 1. Cavelan, 2. Ava, 3. Bacan, 4. Tungran, 
5. Prom, 6. Iangomn, 7. Lauran, 8. 9. Truco, 10. 11. Cablan, 
12. Siam. Cf. DU JARRIC, Hisloire. . . ., I. 616. And since the 
Icing of Arakan was on several occasione master of Pegu, we 

hourinq towns where the inhabitante were leas on their guard. The 
criea of the people at length rose to such a pitch that an insllrrection was 
imminent, had it not been announcad that the s ~ c r i f i c ~  prepared " for 
the impioue altars of hell " was now complete, and that the coronation 
would t ~ k e  place within 6 laonthe. Bliaeful times, forsooth, when those 
who r~iled India's destinies could not build a bridge or lay the founda 
tione of  a new fortre-, without R hecatomb of hnrnan victims. We Carl 
read nothing more savage in the history of Mexico nuder the Aztecs 
Cf. M a w ~ r y n ~ ,  I~inerario, ch. 3 1 ,  or H.  MURRAY. Hietor. Account of Di.9 
cmwirn and T m w h  in  Aaio, Edinburgh, 1820, Vol. 11, pp. 109-1 11. 
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may suppose that these twelve sub-kings were also among those 
"on the crowns of whose heads the soles of his feet always 
rested.' ' 

Again, Father Monserrate (1581-82) speaks of Ran% Part.&b 
Singh of Udaipu'r, " cui duodecim reguli parebant.' ' May we 
not also compare with this a sentence in Friar Jordanus' 
ilrlirabilia descripta : " In this Greater India are twelve idola- 
trous Icings, and more ' ' ? Cf. YULE, The Ifronders oj tibe East, 
Hakluyt edn , 1863, p. 39. 

" In  Malabar," writes Ibn Batuta, " there are twelve 
idolatrous Sultans, among whom some are powerful, with 
armies amounting to fifty thousand men; some weak, their 
army consisting only of three thousand men." Cf. C. 
DEBRBMERY and B. R. SANGUINETTI, Voyages d' Ibn Ratuta, 
Paris, 1858, IV,  75.' 

This sacredness of the number twelve in India cannot be 
considered fortuitous. It may fitly be compared with other 
instances in other parts of the East. At any rate, the impor- 
tant  conclusion appears to be reached that  an institution so 
firmly fixed and widelg spread in India must go back to very 
remote times. The Bsrah Rhiiiyiis of Bengal existed very 
probably under the Hindti RBj5s of Gaur. I n  view also of the 
fact that the dignity still flourished in Arakan in 1631, we do 
not think that  the number lwelve was merely conventional, or 
that in the minds of the people all dignitaries next to a RBjR 
belonged to tbe Coullcil of Twelve. (YULE, Op. cit.,  p. 39 n. 2 ;  
GAIT, Op.  cit , p. 37.) Yet, if the title was not hereditary, but 
bestowed a t  will by a suzerain on the occasion of his accession 
to  the throne, it might have followed that, though i t  belonged 
strictly to only twelve dignitaries in each reign, a. larger 
number laid claim to i t ,  or were designated by i t  among 
the lourer ranks. Those thus designated by a previous 
ruler might have continued to call themaelvea or be called 
Bhu'iyiis. This may explain tho gradual degradation of the 
term. The term BhiiiyR has now fallen from its higl~ estate in 
Eastern Bengal, and has become a common appellative. 
( J .  A.S.B., 1874, p. 198.) The same has happened to the term 
RkjB in its forms Roy and RZo. 

1 Even at the risk of extending too far the sway of t l ~ o  sarred 
number t,welve I most. note that Mn~~delslo (Travel8 in the Eaet Indies.  
London, 1669) writcq under the year 1630: " Tn every village lof the 
1sla.nd of Formoea] there is a Iziocl o f  Senate, consisting of twelve persoqs, 
which are changed every two years." The passage from which I extreat 
this quotation is merely a tranalntion of Zeaert de Rechteren's observa- 
tione in 1832. Cf. B~ghkn cnde voortganqh der T7ereenighde Nedrrlnnt~che 
(feoctroyeerde Oost-Indischc Compagnie, 11 Deel, 1646, p. 40 (read : 81). 



48. The Pitt Diamond and the Eyes of Jagganngth, 
Puri. 

A fu~ther  note by the REV. H. HOSTEN, S.J. 

Qui cherche, trouve, thougt~ very often we make our dis- 
coveries long after we have given up the search, and wllile we 
are looking for something else. 

Here is another reference to  the rubies in the eyes of 
Jnganns th. ' 

' ' On Thursday, the 4th oE August [1701], we passed pretty 
close to the famous Pagode Jam-grenats, the Statue of which is. 
they say, of massive gold, & as big as the Saint Christopher 
of Nbtre-Dame of Paris. The two eyes of that Idol are two 
big rubies of inestimable brilliancy & value. The architecture 
of the Temple, though grotesque in taste, is charming in its 
regularitv & beauty. I t  1s said that this Pagode is served by 
1400 Brallmans [ Brkmes], or Priests of the Idolaters of thnt 
country.' ' 

This passage strengthens consideral~ly our co~lc lus io~~ that 
the Pit t  Diamond did cot come from Yuri. About December 
1701 Jaurchund offered Pi t t  the famous diamond ; V i t t  bought 
i t  a t  Madras about February 1702 and sent i t  home on October 
9 of that year. Already in a letter from Madras dated October 
18, 1701, Ile had written to Sir Stephen Evance, his London 
agent, that he had heard of two or three large stones up the 
country, and his letter clearly suggests that  Sir Stephen had 
put him on the search of a particular big stone. 

On thc other hand, here is Biron, a French surgeon, who in 
August 1701 hears of two rubies in tho eyes of Jaganniith, but, 
~~ot l i inp  wbollt any theft. It was latm, then, after Pitt's tran.  
sactio~l, that  t lle legend sprang up conllecti~lg his diamond 
wit,h a theft from the tenlple of Ja~annbt l l .  A charge of dis- 
I~onesty was first made against Pitt during the short t ime that  
Addison was Governor (September 18-Ocfoher 19,1709). Even 
then there was no mention get of P ~ r i . ~  

" A  mass ive  s ta tue  of gold, a s  large as Rt. Cl~ristopher." 
This exprevsiotl of Riron's is worth comparing wit11 Friar Odo- 
rico de Pordeno~le's description oE a wonderful idol ( c .  1321), 

I Cf. orlr prr~vions notae in J . A . 8  B., 1912, pp. 133-144: 1913, No. 5 .  
'1 ('I. ( '  Hiroll .  Curioaitez de la Naturr st de Z'Art, aportieo dona 

d e w :  V O ~ U ~ F R  dee I n d r ~  : I'un au.7: lndea  d' Occident P n  16.98. & 169!). 
dB l ' a?~f re  aua. I d e a  d'0raent en 1701. R. I i02. Paris MDCCIII, pp. 
55-5(i. 

Cf. \-ule, Thhry O/ W .  Hedgc .~ ,  TII, pp. cxxv,  cxxvi, cxxxvii. 
4 C ' f .  Thid., pp, r x x l ,  c-xxii. 
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which all the provinces of India greatly revered. Neither Sir 
Henry Yule nor H. Cordier gives us his opinion as to where 
thie idol was worshipped. But, there can hardly be any doubt 
that the temple of Jagannlth is intended. Yule goes so far 
as to say: Ib One miqht think Odoric had got to Juggernath." 
(CY. C a t h y  and the Way Thither, I. 53, n. 2.) I note, however, 
that Yule refers the passage to the South of the Peninsula in 
Hob~otlcJobson. s. v. Juggurnath . Odoric may very well have 
heard the story of Jaganniith a t  Quilon, from the mouth of 
some of the St.  Thomas' Christians, or from European tra- 
vellers, or Arabian sailors, and the expression " ae big as St. 
Christopher" may be his own entirely, his native informers 
merely using some such word as " giant-like ", an epithet 
which might haveapplied to  the statues of the RGkshasas a t  the 
entrance to the temple. The expression recurs in Odoric in 
connection with the idols of a monastery a t  Zaitun in China. 
(Cf. Yule, Cathay, I ,  109.) 

' ' The idol," says Odoric, ' ' is as big as St. Christopher is 
commonly repreeented by the paintors, and i t  is entirely of 
gold, seated on a great throne, which is also of gold. And 
round its neck it hath a collar of gems of immense value. And 
the church of thia idol is also of pure gold, roof (and wallu) and 
pavement." Cf. Yule, Cathay, I, p. 81. Now, though i t  is 
quite true that  this description does not tally a t  all with what 
we know of Purl, Odoric in  this and in the remainder of his 
account would not blunder more than several other travellers, 
leaa remote from our own days, who had had the advantage of 
coming cloeer to Puri. The point to be remembered is that  in 
the text we quoted from Tavernier (Cf. .J.A.S. B., 19 12, p. 137, 
n. 2) there is question of precious stones hanging about the 
idol's neck, a detail to which we found the counterpart in 
Faria y Souza in connection with an idol near Calicut. It is 
e far cry from Tavernier or Biron to Odoric de Pordenone, no 
doubt ; but, legenda once started are hard to kill. While leav- 
ing much freedom to t h ~  inventiveness of individual narratora, 
they often betray much fixity in smalldetails. A good example 
is the legend of S t .  Thomas and the tree which came floating 
from Ceylon to Mailapu~.. Shall w e  say that Biron'a mention 
of St. Christopher is merelv fortuitous ? Is i t  n reminiscence 
from Odoric ? Biron quotea Msrco Polo, but does not refer t o  
Odoric. Is it not rather tradition reasserting itself about 400 
years later ? Biron's informers had not aeen the idol of Puri. 
noither had, we may suppo3e from their description, those wlio 
described it to Odoric. Yet. i n  both ca sa ,  it ie compared to 
the giant St Christopher, who according to the Ldgende dorbe de 
l'oragine (Peris edn. 1813, I.  p 179) wa3 " terrible in appear- 
ance, and t,welve cubits high." 

I must quote still another ~llusioll to dia-ilonds in Jagan- 
nit.h'a eyes. I take it from '. .-In ncraunt of the Countriea, 
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Cities and Towns, adjacent to Benqal, contained in Mr. Plaisted's 
Map, by a Gentleman who resided there many years."" 

"At  Jagranaut, there is a Pagod of another kind, which is 
resorted to by Pilgrims from all parts of India. I t  stands in a 
Plain about a Mile from the Sea, and is built of Stone in the 
shape of a Canary Pipe set on the end. It has no Windows, 
but is illuminated with Hundreds of Wax Tapers, which burn 
Day and Night. The Idol is an irregular Figure of Black Stone, 
with two rich Diamonds placed near the Top to represent Eyes, 
and the Nose and Mouth are not carved but painted with a 
red Colour . . . . 7 7 

Our researches have reached a stage where we may con- 
ficlentlv deny all connection between Pitt's diamond and the 
idol i f  Jagannsth. The followi~lg chronological summary, 
while making this clear, will show that the Jaganniith legend 
should now be tracked in another direction. " The variants of 
the Jaganniitli legend in the ancient Historians and Travellers " 
would form a fruitful theme for sagacity and critical acumen ; 
but, we do not feel specially tempted just now to bring the 
texts together. 

Summary of the Question. 

Pitt's allusion to  the diamond in liis letter (Madras, 
October 18, 1701) to Sir Stephen Evance, London, supposes 
all earlier allusion from his correspondent. The diamond was 
offered to Pitt a t  Madras in December 1701, bought by llim in 
Februarg (? )  1702, a.nd sent home on October 9, 1702. On 
August 3, 1709, Pitt was charged before his Council a t  Madras 
wit11 having bought a diainoild to the Company's prejudice. 
He was ]lot, howover, accused of having stolen it. The 
C:ompany probably apprehended trouble from the Great Moghul, 
before whom Lieut. Seaton appears to have charged Pitt  of 
Ilnvillg bought " great diamonds. " In fact, the Great Mogllul 
clnillled the dianlond in 1710, not knowing, i t  would seem, 

it l~nd lcft the country long ago. Pitt's emphatic declar* 
tion (Bergell, July 29, 1710)  of how he obtained the dialllond 
fl-onl the jeweller Jarclls~ld leaves us in the dark about its pro- 
venance: but, Halnilton's ~ C C O U I I ~  (ante 1728) obtained from 
Glover, who had introduced Jarchand to Pitt ,  points to  the 
4:olkonda mines. So does the acoount of Salmo~l (1752), who 
&solves Pitt  fro111 all l~~aniler of co1npnl3ion. Tlie dialllond 
Ilnd been sold to France in 17 17. 

I The volumo is Bartholomew l'laisted's A Journal from Calcrcllcz 
in Emgal. . . . . . . . . . to England in  the year MDCCL. 2nd Edn., London, 
1767.  Our ('alcuttrr libraries appear not to poseeas any copy of this work. 
'rho date of the extxact seems to be 1760. Compare: " T ~ l e  East India 
ctompany had formerly a fine Factory here [at Cuttack], some of  the 
~ a l l s  of which were standing a bout [ the yeer 17 9 ] 50." Cf. Bengal 
Paet anrl Present, VOIR. I11 (Q I V ,  pp. (iO2-603, through which 1 quote. 
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We have traced the legend of previous stones in the eyes 
of Jaganngth in the following authors :- 

1. Friar Odoric de Pordenone (c. 1321) may be understood 
as describing the idol of Jagannlth.  It had a collar of gems 
about its neck, and was as great as St. Christopher. 

2. Tavernier, who was a t  Hugli in 1666, writes that  the 
idol had two diamond eyes, and a diamond hanging from its  
neck. A jeweller., who was making off with them, was struck 
down on the threshold by the irate god. 

3. The l 'ab~irat-ul-SZzi~in, referring to  facts which oc- 
curred between 1690 and 1713, states tahat the eyes of the idol 

.consisted of two jewels, and that the statue was sent to Aurang- 
zib a t  BijBpur, where i t  was broken on the steps of the mosque. 
We have given our reasons for considering this story as apocry- 
phal. 

4. Tho ubiquitous Manucci, writing between 1699 and 
1701, relates how two Portuguese, brothers, dressed up as jogis, 
were allowed to  live in the temple and ran away with its 
diamonds. 

5 .  On August 4, 1701, C. Riron passing near Puri, heard 
of two rubies in the eyes of the idol, which was as big as St,. 
Christopher. Note the proximity of thie date to October 18, 
1701, when Yitt wrote to Sir Stephen Evance about the stone 
which he acquired so soon after. 

6. Fr. G. Tachard, S.J., in a letter from Chandernagar 
(January 18, 1711) speaks of a, Frenchman who, disguised as 
n jogi, introduced himself, into the temple and stole a ruby 
from one of the idol's eyes. The story hacl happened about 30 
years before ! 

7. Fr. Boucliet, S.J., writing from Yondicherry (April 19, 
1719) reproduces part of Tavernier's description oE the idol, and 
suggests that the otl~es thi~lgs he relates (the theft of a ruby. 
and the sudden death of the thief ? )  are suspicious. 

8. Plaisted's description (Bengal, 1750) mentions two 
diamonds in the eyes of the idol, but alludes to no robbery. 

9. An anon-yrnous Jesuit, newly arrived a t  Chandernagar, 
writes on January 1, 1753, that an Englisnman had " some 
years ago " plucked 011 t one of t lie two precious stones in the 
~dol ' s  eyes, and the runiour was that he had sold it to the King 
of Frn~ice. This is the first Jagannith story in which Yitt is 
ainiecl at.  ('orning so many years after Pitt 's purcliase of the 
diamond, it ougllt to have found even less credence than the 
stolag of tlie slave, who hiding the stone in a gash in his tlligll. 
brouyllt it from the miries of-Parkat to Madrnq. 

10. ,-\nquetil du Perron, pnssinp tllrough Puri on ?June 6. 
1757, was told that the idol's eyes c.onsistec1 of a ruby and it 

carbuncle and that a Dutchman had stolen the ruby. 
We have also compared with thcse stories four earlier ones 

Ilailing from other places. 
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According to Alberlini, an idol a t  Mult,%~l had two precious 
stones in its eyes. 

The Jesuits relate in 1604 that the idol of Mahesse 
(Maheswar 1 )  of Diu had liad its eyes (consisting, probably, of 
precious stonee) gouged out by a Portuguese soldier. 

Pindly, F. ::;a y Sousa describes an idol seized a t  Calicut 
by the Portuguese in 1502, which llad two emeralds in its eyes 
and a large ruby on its breast. Another idol a t  Cranganor had 
three rubies on its forehead. The two passages in Faria y 
Sousa bear some resemblance to Tavernier's description of the  
JagannBtll idol. 
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49. The Planarians of the Lake of Tiberias. 

By R. H. WHITEHOUSE, M.Sc., Queen's University, Belfast. 

Communicated by DR. N. ANNANDALE. 

(Plate XXVI). 

The whole collection included over 50 specimens, 10 of 
which belong to  one species, about 40 to another and the 
remainder to  a th i rd;  thus three species are represented, all of 
which, so far  as i t  is possible t o  determine, are new. One of 
them, Planaria tiberiensis, was obtained in three localities, oiz 
from " a small brackish spring running into the lake near 
Mejdal " : from " n spring running into t'he lake at Mejdal " ; 
and from ': a pool near Ain-et-Tinell, under stones." The 
second species (Ptannria salina) was  obtained from ' ' the lowcr 
surface of stones in saline water near et-Tabg1latli " ; while the 
third (Planaria barroisi) wils taken from the edge of the Lake a t  
Ti berias. 

For systematic work on Tricblnds there is no more impor- 
tant  system than the reproductive ; in fact i t  is essential. It is 
well known that  many planariaus are sexual individuals a t  
certain times of the year only, and that  during the rest of the 
year they lack sexual organs and reproduce by fission. Thus 
wlien only non-sexual individuals are available, their identifica- 
tion must always remain uncertain, and the nlatter cannot, be 
finally settled until periodic observations car1 be made. 

All of the animals in this collectioll were non-sexual, and 
thus their identification is a t  present only provisional ; but i t  
is hoped that  the descriptions npd figures given will be a useful 
foundation for any future periodic work tha t  may be attempted 
a,t the Lake of Tiberios. 

Plnnnrza tiberiensis, n. sp. (PI. xxvi, figs. 1 to 4.) 

This species was collected in tliree localities, two near 
Mejdal and one near Ain-et-Tineh. The only difference 
between the animals from these collections was that  the ~najor-  
i ty  taken from the spring a t  Mejdal were smaller than in the 
other collections. whicli ~ilerely indicated that most of them 
were younger  specimen^. 

The average length of the nninlals from the I)rackisl~ 
spring was 5; mm. and their breadth a t  the widest part of the 
t,runk 1.3 mm. ; they are thus co~nparatively snlall animals even 
when apparently full grown. Thc specimens from t,he spring 
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running into the lake a t  Magdala were much smaller and 
measured slightly under 3 mnl. in length and barely half a milli- 
metre in breadth. However one specimen measured 5.7 mm. 
and another 4 rntli., while one attained a length of only 2-4 mm. 

Dorsally. the colour in spirit is a dull and  rtmthe~ datk  
brown, and evenly distributed; tlie ventral surface is some 
what paler in colour than the do-sal, though t,he difference is 
not very marked : in fact  in many cases the colnur was similar 
on both sides. ' 

The head has a pronounced lappet on each side, which 
feature gives the head a definitely triangular shape with a 
blunt ar~terior end ; as a result of the lappets a, well-marked 
neck region is present. I n  tlie collection taken from the spring 
a t  Mejdal the form of the head in most cases was semicircular 
(see fig. 3) ; in the larger animals of the same collection how- 
ever, tlie shape of the head was similar t o  that  of the speci- 
mens from the brackish spring in the vicinity ; therefore the  
rounded shape oE the head seems to  be a character of the 
younger animals and no ground for specific separation. 

The eyes are ~ i t u a t e d  well back, and are separated by a 
space somewhat less than the distance from each eye to  t he  
side of the lleacl ; they are reniform and not surrounded by an 
area devoid of pigment. 

Careful search has bean made to detect the presence of 
81iricular sense organs (lateral sensory grooves) on the side of 
tlie liead. hu t  they could not be detected with certainty on the 
whole animnl. Serial sections however revealed these structures 
in the  form of n dorso-lateral patch in which the epidermal 
cells were devoid of rhahdites and provided with cilia; beneath 
was a nervous niass which was supplied by a nerve direct from 
the brain. This auricular sensorv area was about 0.1 mm. in 
diameter and ronghl.~ circular. Tllough these organs could 
tlot he seen witli  niucli certnitltv in the entire animal, a t  any 
rate in ererv speciniep, some animals nfter the closest scrutiny 
were s~lspectetl of possee411g a circlil~r differentiation just 
I~eyond the lappets of the Iiead a t  tlie beginning of the neck; 
the sect ions show clearly that this suspicion was correct. end 
I have indicated the posit,iorl i n  figs. 1 atid 2. 

The body tapers blurltly at its posterior end. 111 both 
collections fro111 Jlagdaln (Mejdal) was a sp~cimen which showed 
a bifurcation O F  the citudal region; in one case (fig. 4) the  
peculiarity suggests ;I budding process. 

Figure 1 sllowa the nrlir~inl na it nppear3 wlien olearecl in 

1 D r .  > n n ~ n d a l e  informn me thnt thcanimals were cli~rk grey in colo~lr 
when co l l ec t~d ,  hut that the fixative had the effect of (.hanging the 
grey to brorvn. The fixative uaed was thnt recommended by Steinmenn 
- : I ( )  rc strong nitric acid, 30 oc concentrated rorrosive suhlimete and 
JO rr rliat. water 
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cedarwood oil The pharynx nor~nally occupies the middle. of 
tlle body, but its position ]nay vary considerably ; such varia- 
tion is easily explained if the animal reproduces by transverse 
fission: for ,  a t  !east in other species where this method is 
adopted, the constriction occurs immediately posterior t o  the  
mouth of the parent. The mout l~  is the only aperture present. 

The alimentary canal forms a richly branched system, and 
in several specimens, as the one figured, it was specially prom- 
inent in the cleared animal ; in other cases t.he branches of the 
gut were not  so wide and appeared only as a delicate ramifp- 
ing system. 

It is particularly interesting to  trace the course of the 
digestive system in the bifurcated caudal region of the speci- 
men which showed this feature prominently. A $lance a t  fig. 
4, wllicl~ was drawn with the aid of a camera lucida, shows 
that  a t  the level of the moutll a well-marked branch is given 
off from the main posterior lateral branch, thus fully providing 
for the nutrition of this secondary pa r t ;  moreover, this subsi- 
diary gut  will be seen to  form a definite forking a !ittle beyond 
half-way along its course in strong resemblance to  that  of the  
main body. Further,  sectionizing proved that  the nervous 
system was represented in the ' ' limb ' ' in the typical way, viz. 
by two lateral nerves. Witliout asserting i t  to  be the case, the 
suggestion nevertheless occurs to  one that  a new individual 
could in this way be formed : a separation, the developnlent of 
eyes and also of a niuscular pharynx a t  the bifurcation of the 
gut ,  wit.11 the addition of a mouth, and the thing is done. 

I t  has already been remarked that  no trace of reproduc- 
tive organs could be found; it iilust be collcluded therefore 
that  fission in some form occurs, a t  any rate at sollie period. 

Plnnn~in snlina, 11. sp. (PI. xxvi, figs. 5 & 6.) 

This species was collected in saline water near et-Tabgliali. 
All t,he animals are very small and n~eaeure on an  average 
2.5 1n1i1. atid 1 nun. in lengtli and breadtll respectively ; the 
largest was 3.2 mill in lengtll and I m n ~ .  in breadth, and the 
qinallest attained only a length of 1.6 mm. and a breadth of 
.8 nlni. 

In colour they are distinctly pale; rather whitisll with some 
small a,mount of dark brow11 more coilcentrated towards the 
middle line on tlie dorsal side, while the under surface is white. 

The sliort head is typically triangular and merges gradu- 
ally int,o the trunk, with no suggestion of a neck; in one in- 
stance (fig. 6) a sllallow constriction was shown just behind the 
head, but i t  can scarcely be called a neck in the same sense as 
in t,he previous species. In one or two cases the head was 
rounded anteriorly. 

The eyes occupy a forward position in the body, though 
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relatively far back on the head, being in line with the angle 
formed a t  tlie junction of the head and t l ~ e  t runk ;  they are 
closer to  one another than to the side of the body, and no 
pigmentless area is distinguisha.ble round t,hem. 

The auricular sense organs are not visible in the  whole 
animal, but) in section they are present as a patch of ciliated 
epidermis, devoid of rhabdites, with an underlying nervous 
felt-work situated a t  about t.he level of the eyes. 

As a rule the animal tapers rather suddenly to  a blunt 
point posteriorly. Tho gut  is varied in appearance, so~uetimea 
showing as a branched system, while in othe:,s it is composed 
of comparatively broad secondary brancllings or br0a.d and 
lobste terininations t o  fine branches. The pharynx varies in 
position from the middle t o  almost the post,erior extremity. 
Gonads are completely absent. 

Plnnaria barroiai, n .  sp. (PI. s xvi, fig. 7. ) 

Among the Palestine collect io~~ was a planari an  which 
probably corresponds t o  the " planaire noire indi.termin&e" 
I eEerred to  by Barrois l as being found in the Lake of Tiberias. 
Only a single specimen was collected, and from its brittle and 
contorted body appears to have been dead when collected ; in 
spite of the greatest care to  straighten the animal, i t  split across 
in two places. Owing to  its wrinkled and contracted conclition. 
the figure given is probably a poor representation of the form 
of the living animal, though i t  was drawn by the aid of Rrtnsrh 
and Lomb's excellent projection apparatus. 

The length of the specimen is 6 mm., tliough its ~ ~ n t u r a l  
length is probably nearer 8 mm., end its breadth 1.6 mm. 

Most probably in the living animal the head is distinctly 
triangular with a lappet on each side, immediately behind which 
would be a well-marked neck. Two eyes are present, situated 
about half way between the anterior encl and the neck, and 
are  about as far removed from each other RS from the side of 
the head. 

The auricular sense organa are very clearly seen as elon- 
gated clear areas exactly on the lateral heacl lobes. 

The mouth, the only aperture on the ventral side, is placed 
2 mm. from the posterior end, and i n  front of it is the pharynx, 
1.3 mm. long and -5 mm. wide, no t,rnce of reproductive organa 
is to be seen. 

I n  colour, dorsally the animal is R, very dark brown, 
appearing black in spirit ; ventrally the colour ie sonlewhat 
paler. It appears to be quite a distinct species from P. tibari- 
eneia, since its size, colour and particularly the prornin~nce and 

-- --- . - - - -  

1 'J'h. Barrois, " Contribution Q. 1'6tude de quelqnea l a c ~  de Syrie." 
Revue Biolopique du nnrd de la France 7'. VI., I893 4, p. 264. 
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form of the auricular sense organs are quite unlike thoee of this 
species. 

EXPLANATIOX OF PLATE XXVI. 

Figures 1, 5 and 7 were drawn by the aid of Bausoh and 
Lomb's projection drawing apparatus ; figures 2,  3, 4 and 6 by 
camera lucida. 
FIC:, 1 .- Planaria tiberiensis as seen when cleared in cedar- 

wood oil. Enlarged 12  times. 

,, 2.-Form of head in same upecies, showing position and 
form of auricular sense organs (a. s. 0.) Enlarged 
20 times. 

, , 3.--Form of the head of a young specimen of the same 
species. Enlarged 16 times. 

, , 4.-Bifurcated caudal region of a specimen of the same 
species showing the course of the gut in the branch 
(to left of figure) ; ph. pharynx ; g. gut ; s. subsidiarv 
lobe ; m. main trunk. 

,, 5.-Planaria salina. as seen when cleared in cedar-wood 
oil. Enlarged 16 times. 

, , &-Outline of another specimen of same species. 
,, 7.-Head region of Planaria barroisi as seen when cleared 

in cedar-wood oil. Enlarged 12 times. 
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50. A Molluscan Faunal List of the Lake of Tiberias. 
with Descriptions of new Species. 

(Plate XXVII.) 

The following paper is the result of a request by Dr. R'. 
Annandale to  identify an extensive collection of mollnsca re- 
cently collected by him in the Lake of Tiberias giving ; ~ t  t,he 
same time a molluscan faunal list of the L3ke with the geogra 
phical distribution of each specie3. 

The student of fluviatile and lacustrine  mollusc^ will at once 
be struck by either t ' le total absence or paucity in number of 
the thinner and inore fragile genera, such as Limnma, Physa, 
Ancylus Pisidium, etc. ,  while the heavier, " shelly " forms 
such as Unio,  Theodpx is ,  and Corbicula appexr t o  be well repre- 
sented, a fact which is probably due to a surfeit of  suspended 
nlineral matter in toile waters of the Lake. 

The species enumerated are given on the faith oE tlie 
various authorities who have been consulted in the compila t io~~ 
of t h e  list, but tlle author him~elf  in no  wav vouchea for their 
specific validity, as m%qy of them (notably tho3e of Messieurs 
Bourg~ligtlat and Lq3ar.l) hsve not bscn a c ~ e s ~ i b l o  to him. 

In concluqion th3 author wishes to  profFer 111s tllanks to 
his friends Mew-a. G K. Gude and C. Legawicke-Crzspin, to  
the former for much us-.ful biblio paphical asuistance , and to 
the latter for valuable general information concsrning the 
region in which he has txavelled extensively. 

Family IJIMN;EIDAE. 

Distributiolr : Northern Europe, Siberia ; two specimens 
which I am unable to  s e p ~ r a t o  from this species were collect.ed 
by T)r. Annandale st the north end of the  Lake ; 1 am unable 
to  find any other record of its having been collected in the 
Syrian Lakes. 

[Those specimens were taken, with those of Physa tiberia- 
densis, in filamentous algae in a boat submerged in the R. Jordall 
at its entry into the lake.-N. Annnndnle.] 
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2. Limnaea virginea, sp. n.  

(Plate XSVII ,  fig. 1.) 

Shell obliquely subrec tangular , moderately thin, pure 
white ; whorls 3, the first, very small, the third very large, 
inflated, marked with oblique growth striae only ; suture im- 
prcqsed ; colutnella very obliquely descending, then angled and 
obliquely and somewhat sinuously descending in the opposite 
direction, diffused above into an outwardly spreading, well 
defined, parietal callus which reaches t o  the upper margin of the 
labrum ; labrum acute ; aperture very large, broad and some- 
what dilated below. 

Alt. 5-75, diam. maj. 4, diam. min. 3 mm. 
Aperture : alt. 4.5, diam. 2.75 mm.  
Hah.-Seinakh to  exit of the River JorJan (Type) ; also 

\V .-es Semakh (young specimens only) ( Annandale) . 
[The type was taken in about 6 metres of water in the 

cllannel of the R. Jordan in the lake : those from Wad-es 
Semakh in a small shallow stream.-N. Annandale.] 

Family PHYSIDAE. 

3. Physd tiberiadeneie, sp. n. 

(Plate XXVII ,  fig. 2.) 

Shell ovate, perforate, dark brown ; whorls 4, rapidly increas- 
ing, convex, shouldered above, tho last large, marked with rather 
coarse, transverse growth striae;  sutureimpressed ; umbilicus 
deep, moderately wide ; columella margin sonlewhat vitreous, out- 
wardly expanded and reflexed, rather vertically descending, 
extending above into a thic-kish , well defined, parietal cellus 
which joinj i t  with the upper margin of the labrurn and givea 
to this almost the appearance of being continuous ; labrum 
~imple ,  slightly dilatlecl a t  tlle base and very elight,ly bent 
inwards over the aperture al~ove ; aperture ovate. 

Alt. 13.75, diam. maj. 9, rliam min. 7 mrn. 
Aperture : alt. 7.3, diarn. 5.5 mm. 
Hah.-Mouth of River Jordan, N. end oE Lake of Tiberias. 

alnong alsne. ( Annandale). 

Family MELANIIDAE. 

4. Meldnia tuberculata, Miill. 

hlousson, Ooq. Tcrr.  Prof. Roth,, Zurich, 18(il, pp. 60.61, ep. 
6 4 .  

(ienerally clistributed tl~roughout Southern Asia, N. erld 
N. E. Africa. N. Australia and t l ~ e  Malay Archipelago. 

Off tlie J e w i ~ l ~  cemetery near Tiberias in 84 metree ; 3. end 
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of IJake of Tiberias off S'emakli in 4-5 metres ; bed of Jordan 
a t  its exit from tile Lake (dead specimens) : between the exit of 
the River Jordan and Semakh, south end of the Lake (4-6 
metres) (Annandale). 

4a. Var. elongata, Locard. 

Arch. Mus. Hist. g a t . ,  Lyon, iii, 1883, pp. 226-226. 
Occurring generally with the t-pica1 form. I Annandale). 
[Living specimens of this species are only taken rarely a t  

the edge of the lake ; they are much more abundant in water 
of from 4 to  P metres. Dead shells are extremely common in 
the R. Jordan a t  its exit from the lake.-N. Annandale.] 

5 M. rothiana, Noress. ( 2 = tuberculata, Miill.) 

Tristram, Proc. 2002. Soc., London, 1866, p. 541. 
Lake of Tiberias (Mousson, Tristram). 

6. Melanopsie costata Oliv. 

Distrib~t~ion : Spain, N. Africa, Syria. Dr. Annaildale's 
collection contains examples from Tabghah, Mejdal, Wad-es- 
Semakh, Ain-et-Tineh and Lake of Tiherias generally, also fro111 
the River Jordan a t  its exit fronl t'he Lake and asingle specimen 
of rather large size from a, small mineral spring a t  Dalmanutlli~~ 
near Ti berias. 

[This mollusc is extremely abundant in the lake, especially 
near the shore; i t  is found rts deep as 22 metres. M. 
Annandale.] 

6a. Var. jordanioa, Roth. 

J. R. Roth, Moll. species, 1839, p. 25, PI. 11, figs 12-13. 
River Jordan (Roth, Tristram, Locard) ; Lake of Homs 

(Locard) ; Lake of Tiberias (Barrois). 

6b. Var. degeaerata, var. 11. 

(Plate X X V l I ,  fig. 9.) 

1)ifering from the typical form in its much ~nlaller size 
and in being proportio~lately much narrower ; i t  is also of a 
uniform purplish black colour. 

Ah. 8.26, diau~.  maj. 4 mlu. 
Apert,ure : alt. 4, dianl 2 mni. 
Hab.- Ilake of 'I'iberias at the exit of the Jordan (Annan- 

dale). 
7. M. buccinoidea, Oliv. 

Locard, Arch. Mus. H i o t .  :Vu/., Lynn, Vol. 11 I ,  pp. 204-206. 
Syria generally. 
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8. M. praerosa, Lin. 

Dautzenberg , Rev. Biol. Nord France, 1894, pp. 339-341. 
Generally dietributed throughout Svria. Dr. Annandale 

procured specimens from Tabghah, Mejdal, etc. ; also in quan- 
tity from a small mineral spring a t  .Dalmanutha near Tiberia~ 
and from the Barada River, Damascus. 

[Much more abundant in running water than in stagnant. 
-N. Annandale.] 

Family HYDROBIIDAE. 

9. Pyrgula b.,rroisi, Dtz. 

Dnutzenberg , Rev. Biol. ,Vord France, 1 894, pp. 345-346. 
Lake of 'l'iberias ~Barrois) ; exit of Jordan from Lake of 

Ti berim (dead specimens only). ( Annandale). 

10. Bithinia badiella, Parr 

Dautzenberg, T. C. pp. 347-348. 
Lake of Horns ; Nahr el Leboueh ; Tell el Kadi ; Stream 

at Damascus ; marshes of Ain el Musaieh ; Lake of Tiberias 
(Barrois). Lake oE Tiber ia ,  on lower surface of stones ; exit 
of River Jordan from the Lake, and from a small dirty pool 
near the east shore of the Lake.-(Annandale). 

[Not uncommon under stones at the edge of the lake. 
- N. Annandale.] 

11. Bithinia gennesaretensis, sp. n. 

(Plate XXVII, fig. 8.) 

Shell perforate, ovately f usiforrn, somitransparent, polished, 
shining, pale reddish yellow ; whorls 44, rather rapidly increae- 
ing, convex, marked with transverse growth striae; suture 
impressed ; umbilicus very narrow ; columella descendir~g in a 
rather angular curve, continued along the parietal wall in a 
thickish, re.tricted and well-defined callus to join the upper 
margirl of the labrum ; labrum simple, dilated below ; aperture 
ovate ; operculurn cnlcrtreous, white, mu1 tilsminiferous, with 
central nucleus. 

Alt. 7, diam. maj. 4.26, diam. min. 3 76 mln. 
Aperture : alt 3, diam. 2 mm. 
Heb.-Semakh to exit of ,Jordan, Lake of Tiberias. 

( Annandale I .  
[Only taken in the channel of the ,Jordan in the lake.-N. 

A nnandale.1 



Vol. I X ,  No. 11.1 Molluscan Palinal List of L. of Tiberias. 469 
[ N . S . ]  

12 Bithinia semakhenais, sp 11 

(Plate XXVIL, fig. 3.) 

Shell ovat.ely fusiform, smooth ; whorls 4 ,  regularly increas- 
ing, moderately convex, marked with transverse growth lines 
and on the upper whorls showing traces of spiral striation; 
suture impressed ; columella curved especially above ; labrum 
simple, continuous ; aperture obliquely ovate. 

Alt. 4.5, diam. maj. 2 5, diam. min. 2.25 mm. 
Aperture: alt. 2 ,  diam. 1.25 mm. 
Hab.-Wad-es-Semakh, edge of Lake of Tiberias, from a 

small dirty pool. (Annandale). 
[When the Lake is full, the pool in whicl~ this species wa.8 

found must be joined to  it.-N. Annavzda,Zc ] 

13. Bithinella contempts, Dautzenberg. 

Rev. Hiol. Nord Prunce. 1894, p. 34s. 
Xahr-el-Haroun ; ZerrAa : marshes of Ain-el-Musa,iell; 

stream a t  Damascus: ford across the Jordan a t  HI-Tell (Bar- 
rois) : Mejdal, Lake of Tiberias. (Annandale). 

14 Bithinella annandzlei, sp. n. 

(Plate XXVII ,  fig. 6.) 

Shell small, imperforate, ovately fusiform with rather 
obtuse apex, pale greenish ; whorls 5, the first very small, the 
second proportionately large, the remainder regularly increas- 
ing, smootll, without sculpture; suture lightly impressed, 
brorcdly margined below; columelln gently curved, diffused 
above into a well-defined, parietal callus whiclr reaches t o  the 
upper margin of the labrum ; labruln simple, somewhat dilated 
a.t the l~nse : aperture sub-elliptical. 

;ll,t. 1.75 dialn. maj. 1 nlln. 
Hab.-Ain-et-Tilreh (Type), also octagonal pool at et-Tab- 

ghall and Mejdal, Lake of Tiberias. (Annandnle). 

15. Bithinella syngenes, sp. 11. 

(Plate XXVII,  fig. 7 . )  

Sllell differing from B. annclndalei in its narrower, more 
elorhgate and lliorcl cylindrical form, though having the same 
nurnber of whorls, i l l  being subperforate, in its outwardly ex- 
~ ) i ~ ~ l d n d  arid calloused colu~nella and reflexed labrum, and in 
tShn sh:bpe of the aperture which is roundly ovate. 

Alt. 2.26, diam. maj. 1.26 mm. 
Hab.-Ain-et-Tineh, Lake of Ti berias, froill s~nal l  pool. 

( Annandale). 
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1%. Bithinella galilaeae, sp. 11. 

(Plate XXVII, fig. 5.) 

Shell imperforate, fusiform with acuminate spire, greenish; 
whorls 6, regularly increasing, flattish , marked with closely set, 
transverse striae; suture impressed ; columella descending in 
an oblique curve ; extending above into a well-defined, perietal 
callus which reaches the upper margin of the labrum ; labrum 
acute, slightly dilated below and bent inwards over the aper- 
ture above ; aperture ovate. 

Alt. 3.75, diam. maj. 2 mm.  (nearly). 
Hab.-W ad-es-Semakh , Lake of Tiberias, in stream (N. 

Annandale). 
17. Bithinella vexillurn, sp. n. 

(Plate XXVII, fig. 4.) 

Shell moderately small, perforate, fusiformly conic, dark 
yellowish brown painted with narrow, equidistant, transveree 
bands of reddish chestnut; whorls 5, the first two small, the 
last three large in proportion, the last convex and bearing traces 
of microscopic, spiral striae ; suture impressed ; umbilicus 
somewhat narrow, deep ; columella strongly arched above, 
gently curved below with erect, though slightly bent, margin 
extending above into a thick, well defined, parietal callus which 
unitee it wibh the upper margin of the labrum ; labrum simple ; 
aperture ovate. 

Alt. 2.5, diam. ~ n a j .  1 75 mm. 
Hah.-Octagonal pool a t  et-'I'nbgllah. ( N  Annandale). 

Family VALVATLDAE. 

18. Valvata saulcyi, Brgt 

Dautzenberg, Rev. Riol. Nord Fmnce, 1894, p. 349. 
Birket-Kosseir ; Horns ; marshes of Orontes ; Lake of 

YamoGnel~ : stream at. Dalnascus ( Bnrrois). 

Icamily NERITIDAE. 

18 Theodoxis jordnni (Sow ) 

Dautzenberg, 2'-C., pp. 340-351. 
Lake of Horns: Ain Mallahah, Lake of Houleh; El-Tell, 

River Jordan ; Caphqrrl~utn : Ain-et-Tine11 (Barrois) : Lake of 
Tiberias (Roth, Molisson , Rourg~ignat~) : River Jcrdan ; Lakes 
of Houlell and Tiberins (Tristram) W ad-es-Sernalti~, Tahgheh , 
Ain-et-Tineh, etc.. Lake of Tiberias ( Annandale). 

[Very abundant on the lower surface of stone9 a t  the edge 
of the lake ; occurs in a t  lenst 22 metres of watet..--N. An- 
nnndale.] 
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2C. T. michoni (Brgt). 

Locard, Arch. illus. Hist. Nut . ,  Lyon, Vol. 111, pp. 233- 
234. 

Ain-el-Min, Syria ; Tell-el-Kadi Nahr-el-Heroun ; Ain- 
Mellahah ; El-Tell, River Jordan ; sLream a t  Damascus ; Ras el ; 
Ain, near Naplouse ; Bir Jaloiid ; Ain-es-Sultan ; Ain.Feschkah- 
Ain-Rhoneir ; Ain-Djeddi ( Barrois) : Ain-et -Tin&, Lake of 
Tiberias and exit of the River Jordan from that lake (Annan- 
dale). Some of the specimens collected by Dr. Annandale, 
especially thos3 from the exit of the Jordan, would appear to 
link up this and the preceding species, from which i t  would 
seem that the one is merely an extreme form of the other. 

21. T. belldrdi (Moues.). 

Mousson, Cog. Terr., Prof. Roth, Zurich, 1861, pp. 60-61, 
sp. 64. 

Valley of B'ka, bet ween Lebanon and Anti-Lebanon (Type) ; 
Lake of Tiberias. 

Family UNIONIDAE. 

22. Unio requieni, Mich. 

Moasson, Goq. Terr., Prof. Roth, Ziirich, 186 I .  pp. 66-67, 
sp. $3. 

~ n t i r e  circu mrnedi tteranenn Region. 

23 U, pietri. Locard. 

./lrch. Mus. Hist. N o t . ,  Lyon, Vol. 111, pp 210-21 1 .  
Lake of Tiberias (Lortet) ; Lctke of Tiberias and exit of 

River Jordan from the lakc (A4nnandale.) 

24. U. tiberianensis, Let. 

Locard, T.C. ,  pp. 216-217. 
Lake of Titmias (Tletourneux). 

25. U. tristrami, Loc. 

T.C., pp. 209-210. 
Lake of Tiberias (Lortet). North e t ~ d  of the Lake of 

Tiberias a t  the mo~ith of the River Jordan (Annandale). 

26. U. terminnlis, Rrgt,. 

Bourguignat, Ted.  Nov. Saulcy, 1852, p. 31, No. 9 ; Cat. 
rais .  Molt. Terr. F k v .  Snulc?), Pnris ,  1853, pp. 76-77, pl. 111, 
figs. 4 6 .  
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Lake of Tiberias (Dr. Saulcy, Annandale). 
By far the greater part of Dr. Annandale's collection is 

composed of the present species, the series ranging from quite 
young specimens to what are apparently adult and which corres. 
pond in every way to specimens in the British Museum labelled 
8 s  having been collected by Dr. TrisQram in the Lake of 
Tiberia. Bourguignat's figures are of sonlewhat larger shells, but 
in all other respects they agree absolutely with the above. 

The following are the dimensions of Dr. Annandale's 
largest specimen taken with many smaller examples a t  the 
exit of the R. Jordan. 

Long. 35.25, lat. 62, diarn. 28-26 mm. 
[Occurs in the lake a t  depths of from less than 1 to over 22 

metres .- AT. d nnandale.] 

27. U. jordanicue, Brgt. 

Nousson, Coq. Terr , Prof. Roth. Zurich, 1561, p. 66, sp. 72. 
River Jordan (de Sa.ulcy) ; Lnke of Tiberias. 

28. U. zabulonicus, BI-gt. 

Locard, Arch. M u s .  Nut. Hisl . ,  Lyon, Vol. 111, pp. 220- 
221. 

Lnke of Tiberias (Letourneux). 

20. U. prosacrus, Brgt. 
T.C., p 219. 
Lake of Ti berias 1 Lortet , I,etourneux, Annnndale). 

Mousson, Cop. Terr . ,  Prof. Roth. Ziirich, 1861, p. 64, sp. 70. 
Southern Europe ; Asia Minor ; Syria ; Morocco, Algiers. 

91. U ellipsoicteus. Brgt. 

Locard, Arch. M w .  Eiist. Nut., Lyon, Vol. 111, pp. 21 1-212. 
Lake of Tiberias (Bourguignat). 

32 U. geneztrrethanus, Let 

T.C., pp. 215214. 
Lalie of Tiberiaa (Letournenx). 

33. U. rothi, Brgt. 

T.C., pp. 204-206. 
Lake of Tiberim (Roth.) ; River Jordan (Lortet). 
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34. U. simonis, Tristrami. 

Proc. 2001. Soc., London, 1865, p. 544. 
Recorded from Lake of T i b e r i w  Jordan, River 

Orontes ; River Leontes ; Lake of Antiocli : alsoL' off Semakh " 
and a t  other places in Lake of Tiberias (Annandale). 

The several specimens obtained from the Lake by Dr. 
Annandale, thougil showing slight variation can all undoubted- 
ly be referred to this species. 

[The beautiful pink iridescence of the nacre fades con- 
siderably in a short time.-N. Annandale.] 

35. U. galilaei, Loc. 

Locard, Arch. Mus. Nut. Hist., Lyon, Vol. 111, pp. 206-207. 
Lake of Tiberias (Lortet, Letourneux) ; off Semakh and 

from Semakh to  the exit of the River Jordan, etc. (Annandale). 

36. U. raymondi, Brgt, 

T.C., pp. 208-209. 
Lake of Tiberias (Bourguignzt). 

37 U. lorteti, Loonrd 

T.C., pp. 216-216. 
Lake of Tiberias (Lortet , Letourneux). 

38 Unio chinnerethensis, sp. 11. 

(Plate XXVII, figs. 10, IOa.) 

Sllell elongately ovate, rather thin, pale yellowish olive, both 
valves ~narked with concentric growth lines, obliquely angled 
in a posterior direction from the ulnbones downward and 
corrugatcdly sculptured between the angle and the dorsal 
margin ; urnbones rather large, not very prominent, rather 
coarsely, corrugatedly, nodulously sculptured ; dorsal margin 
straight above angled and sloping posteriorly ; ventral margin 
very gently curved ; anterior aide bluntly rounded ; posterior 
side also blrlntly rounded and sloping below ; left valve bearing 
a small, elongate and slightly jagged cardinal tooth which fits 
into a, slight hollow on the hinge plate of the right valve ; 
anterior la,te~-sl tooth in right valve erect, broadly triangular ; 
in left, valve short and somewhat coarsely granulate ; posterior 
lateral in tight valve moderately elongate, rather erect, slightly 
curved ; i l l  left valve elongstely bifurcated to receive the 
lsbral  of the right valve, also slightly curved ; anterior scars in 
both valves deeply impressed, posterior scars lightly so ; 
interior of shell nacreous, pale bluish white. 
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Long. 23.5, lat. 39.5, diam. 16.5 mm. 
Hab. -Lake of Tiberias ( Annandale). 

Family CY RENIDAE. 

39. Corbicula fluminalis (Mull.). 

Bourguignat, Cat. rais. Moll. Terr. Fluv. Saulcy., Paris 
1853, p. 79. 

Distribution : Sout,hern Asia, North, East, West and Central 
Africa. Taken by Dr. Annandale a t  Mejdal, Wad-es- Semakh, 
from Semakh to the exit of the River Jordan and other locali- 
t.ies in the Lake of Tiberias. 

40. C. cor. Lk. 

Tristram, Proc. 2001. Soc., London, 1865, p. 543. 
River Jordan, Lake of Huleh ; Lake of Tiberias (Tristram). 

41. C. crassula (Mousson). 

Mousson, Coy. Terr. Fluv. Bellardi, 1854, p. 54, pl. XII. 
Lebanon : also Lake of Tiberias (Annandale). 
Dr. Annandale's collection contains n number of specimens 

which agree very well with Mousson's type apecimen in the 
British Museum, of which the dimensions, together with those 
of Dr Annandale's largest and smallest specimens, are as 
follow :- 

Long. Lat. Di am. 
Ty PC . . 13.5 1.3 10e'75 mm. 
Largest . . 25 84 19.25 mm. 
Smallest . . 12.5 1 3 9-75 mm. 

The species may vcry possibly 111 timately prove to  be but 
a variety of the precedi ng. 

42. C. syriaca, Hrgt. 

Locard,Arch. MUR Xat. H i a t . ,  Lyon, Vol I11,pp. 223-224. 
Shore a t  Tiberias (A~lnandrtle). The species is also recorded 

from Antioch and Horns. 

43. C. feliciani. Hrgt,. 

Lake of Tiberise, a single apecimen, agreeing with the 
figures of this species, collect,ed by Dr. Annandale. 
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EXPLANATION O F  PLATE XXVII. 

PIU. 1. Limnaea virginea, sp. nov. 
, 2. Physa tiberiadensis, sp. nov. 
,, 3. Bithinin semnkhensis, sp. nov. 
. , 4. Bithinella vexillum, sp. nov. 
,, 5 .  Bithinella galitaeae, sp, nov. 
, , 6. Hithinella alznandulei, sp. nov. 
, , 7. Bithinella syngenes, sp. nov. 
, , 8. Bithinia gennesaretensis, sp. nov. 
, , $1. A1 elnnospsis costata , Oliv., var. deqenerata , nov , 

I 1 l a .  Unio chinnerethensis, sp. nov. 
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$1. Aquatic and semi-aquatic Rhynchota from the Lake 
of Tiberias and its immediate vicinity. 

(Communicated by  DR. N .  A N N  A N D A L E . )  

(Wit11 2 figures.) 

The collection of Rhynchota made by Dr. N. Annandale 
contains-beside two specimens of a terrestrial species (Scantius 
aegyptius L.) common in dry places in the N. Mediterranean 
region, and some undeterminable l~rvi le  belonging to  the 
genus Gelris-79 specimens of aquatic and semi-aquatic Rhyn- 
chota. These represent 21 species, three of wliich are new 
to  science, viz. Ochtertis strigicdlis, Micronecta c~lznandalei and 
M. perparva. I 

This small collec~tion sllows, in general. the clraracters of 
the South- European fauna, but it bears in some respects those 
of the fauna of Egypt, as the following 5 species: Mesovelia 
vittigera Hor v . , Limn oqonus aeg yptiacu.~ Put. , Naboandelus 
bergevini Rergr., Plea letourneuxz Sign and Micron~xia isis 
Horv. were hitherto recorded from the latter count,ry only. 
Rhagovelia nigrian.~ Burm., a widespread species in the Ethio- 
pian and Oriental regions. is confilled in the Palaearctic region 
to Syria and Egypt. Ranatra vicina Sign. described originally 
from Egypt and recorded since from South Persia and the 
western p ~ r t s  of the Ethiopian region (Ogowe, Congo) was 
hitherto not known from Syria. 

Semi-aquatic species 

1 .  Hcbrus pusillus Fall.-Edge of the Lake of Tiberias, 
under stones, 2 d d , 1 O ; Wad-es-Semakh, 2 9 0 . 

2.  Mesoeelia vittigera Horv.-Plain of Gennesaret, 1 0 ; 
Tiberias, I 8 . Bot l~  specimens apterous. 

3.  Dipocoris alienus H .  Sc11.-Edge of the Lake of Tiberias, 
under stones, 1 . 

4 .  Hydrometra staynorum L.  - Wad-0s-Semalth, 1 apter- 
rolls Q . 

6. Oewis pnludun~ Fabr.-Plain of Gennesaret, 2 9 9 , 2 
nymphs, Wad-es-Semakh, 1 d , 2 Q o . All adult specimens 

I The types of these species will be preserved in  the Indian Museum. 
--RT. .A. 
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belong t o  the brachypterous form, with the elytra reaching 
about tjo the middle of the abdomen 

6. Li?nnqonu.s aegyptiacf~s Put.--Plain of Gennesaret , 
2 8 d , 2 E 9 .  A11 the specimens are apterous with the meso- 
and metanotu~n and the abdomen above shining black. The 
abdomen of the 9 Q is marked above in the middle wit11 n 
very narrow longitudinal yellow line. 

7. Naboandel~~s bergevini Berg. -Plain of Gennesaret , 
1 8 9 1 ; Wad-es-Semaklz, 2 o P . 

8. Hhngovelia nigricans Burm . -Plain of Gennesaret , 
8 ? Q ; Wad-es-Sernakh, 1 9 ; mouth of Jordan,  1 9 . The 
two latter specimens are macropterous, the others apterous. 

9.  fllicrovelia pyqmuea Duf.-Plain of Gennesaret, 1 Q ; 
Wad-es Sernakh, 1 9 . 

10. Pata pius spinoszds Rossi var. nigriceps Hor v.-Edge 
of the Lake of Tiberias, under stones, 1 8 .  This variety is 
known only from Syria. 

11.  Eriamius lanosus Duf. -Edge of the Lake of Tiberias, 
under stones, 2 o 9 . 

12. Acanthia variabilis H.-Sch. var. connectens How.- Wad- 
es-Semnkh 1 8 . The single specimen differs from the European 
form in the shorter hairs of the surface, the  shorter antennae 
and legs, as well as in the less produced membrane: the 
whitish marginal spot before the middle of the elytra is not 
extended on to the mesocorium, but limited to  the ectocorium ; 
the black colour of the femorais more extended. 

1.3. Ochterus .strigicollis n. sp.-Niger, opacus; capite 
antrorsum declivi , nitidulo, l ra~~svers im subtilissime ruguloso, 
vertice oculo paullo Iatiore, basi pone ocellos opaco, apice 
frontis clypeoque eburneis, laevigatis; ocu-is modice sursum 
vergentibus, ab antico visis apice quam vertide haud altioribue ; 
articulis duobus basalibus antennarum albidis ; pronoto duple 
latioro quam longiore, impresso.punctato, guttis picturisque 
nonnu1li.q obsoletis glaucis ornato. macula parva baeali media 
rnargineq~le anguoto postico versus latera flavo-testaceis, 
mmule illa nipro-punctata, marginibus leteralibus explanat i~  
sensim modice arcuatis et mox ante medium striola obliqua 
flnvo-testaces notatis ; scutello puncto besali medio glauco 
sicmato ; elytris abdomine paullo longioribue , guttis sat 
numerosis plaucis ornabis, margine latereli maculis quatuor 
parviucrculis flavo-test~ceie notato, mernbrana glauco-consper~a ; 
acetabulis anticis anpuete albido-marginatis ; pedibus albido- 
testaceis, coxis apiceque imo fernorum, tibiarum e t  tarsorum 
nigris, tibiie posticis spinulis obscure testaceis, e punctis nigrie 
nascentihus prseditis. T,ong. 54 mill. 

Wad-ea S e m ~ k h .  1 9 . 
Differs from 0. marginatus Latr. in the more prominent 

heed. the less elevated cyes, the somewha.t narrower, less 
rounded margins of the pronoturn, which are marked onlv with 



Vd, IX, No. 11.1 Agwh &ad a&q&qw&~ 
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a pale oblique streak f@.. 11, + a d  the narrowly p~Iemypmd 
mterior aoetabula~. <.  , + '  

The laminately ampliatad latersl margins of the pronoturn 
of 0. wzargiaalzcs Latr. am broader, mme rounded md dmwt 
entirely pale, blaok only at Ehg ~lnterior angh (fig. 2). The 
exterior angle of the eyes, swan ,from before, ia more slsv~bied 
t h h  the vertex. 

Fig. 1. -Crohww etpasdooZk a. ep. Fig 2.-Ochittm 7 1 p ~ r $ h a S ~  L s b ~  
Heed and pronoburn. B e d  atzd pmetuan. 

Aquatic specie8 

14. Rancctra vicirsa Sign.-Oc tagonal pool ef et-Tabghah, 
2 d d ' r 2 ?  0 .  

16, Plea kiBtOwmwi 8ign.-Lime~t~)ag basin bt A b e t -  
TO&, a d d ~ ~ i  & a n m d w  'Witi~~ 4 ~peaimm8 

' 8 A s b o p  p&ta ?lib b.-Fl&n of Q P M ~ ~ ~ . B ~ B P ,  3 $ g (. 
3 Q $ : moa3;lh of Saadan, 3 6 b,B  @ 9 

1'7, N&sa& $il,--PMn d Gbt~m~t, 1 
18. Amrctm A d @ # ~ ~ @ r n  O d 3 - b  d 

I d ; &go of bhe C a b  of Tib~!sf i~,  1 Q ; wdm~~%mk'In, 
3 &d,b Q 8 .  

19. dlbw~cita annondelei a. s ~ - O b l ~ n t ,  @,bra, rab- 
&id&, raubttto aum antennie et ppsaf ua pallS, r; aapite fi~vct- 
albido, mt1pormm pwam produoto,. pronoto f ~ r e  aquilango, 
vertioe lwvigcb, medio quam pllo e aoubr p ~ d l a  lungf~m, 1 line& madiana subfill fama, poutips braviatsl natato ; p m o b  
longtbu&e sue met& dp,p10 st dimidio latiore, furrco, l&evig&o, 
mtnios et psarfdoe levitsr ormato, margintbns l~tsr&litrw;e die- 
tfnatie, aubobli airr ; ectrkllo fuaco ; elybdis den@@ subtilit+ 
eimeqtre punattx !a tie, rfuaaol.gdwi~, msrgine rscut;~ll~ri clmi 
iavo-tmtmea, mi0 iqm~donibua Iaqi tudinali~~u 0b01t32h~ 
indrucfo, foeeullsb aurbeoatali lunp;a, regrtmrrc-waz pane medium 

tllm extmm, mernbrma elytri slnietri By$Una. hag. 

Wd-&zn&kh, jtn rmall bf&y pool st Isf h&e 
rrt m M m *  1 9 .  

A I W  tu 116. &wia ~, bat d f ~ ~ i ~ b d  by k e v  
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size of tlle body and the almost equal length of the head and 
pronotum, as well as by the more transverse pronotunl, the 
anterior and posterior margins of which are l e s ~  arouated. 

20. Micronecta isis How.-Plain of Gennesaret , 2 d 3 , 
2 9 9 ; Wad-es-Semakh , 1 0 . 

21. Micronectn perparva n. sp.-Oblongo-ovata, albida, 
laevigata, glabra, nitidula; capite antrorsum fortiter product0 
et  quam pronoto fere duplo longiore (12:  7) ,  vertice medic, 
quam prope oculos dietincte longiore, linea medialla subtili 
YU bpercurrente rubra striolaque u trinque apicali nigricante 
ornato ; pronoto brevi , loneitudine sua media fere triplo e t  
dimirlio latiore, antice e t  postice levissime arcuato. marginibus 
latcralibus fere nullis, margine postico linea subtilissima., aed 
optime determinata nigra notato ; scutello distincte transverso : 
elytris striolis nonnullis longitudinali bus fuscescentibus. sed 
obvoletrs signatis, sutura clavi nngustissime nigra, mrargjne 
costali corii strolis binis nigricantibus notato, fossula subcos- 
tali longs, retrorsum pone medium elytri extensa; femorjbus 
e t  tibiis post'icis subtus linea ~ubtilissima percurrente nigra 
pict,ia, tarsis posticis apice nigris. Long. 13 mill. 

Tiberias, on the surface of the lake, a t  night, 1 0 . 
Tlriq fine species t o  be placed ncar M. capitclta Horv. fro111 

which it differs by the smaller size, the whitish coloiir of the 
whole surface, the well-determined black line on the hirlcl 
margin of pronotuni, the more transverse scutellum and by 
the black lines on the ventral surface of the hind femora and 
tibiae. 



52. N U M I S M A T I C  SUPPLEMENT No. XXI. 

Note. -The  numeration of the articles below is continued 
from p. 559 of the  " Journal and Proceedings " 
for 1912. 

(VS7ith plates X-XI.) 

1 .  A FIND OF EPHTHALITE OR U'HIIE HUN COINS 

Jn  l)ecember 1911, during the col~rse of excavations made 
by Mr. H. Hargreaves on behalf of the Archaeological Depart- 
ment of India a t  Kanishka's chaitya, Shahji ki Dheri, North- 
west  Frontier Province, a rouleau of sixteon Ephthalite or 
White Hun coins was found at a spot sixteen feet west of the 
main monastery wall. I have been allowed to  publish these 
coins, the types of w11ich are in  the first of the two plates 
illustrating this paper. 

It is probable that  the roulenn was originally wrapped in 
cloth. The coins appeared to  be of copper, but t'his turned out  
to  be a superficial deposit ouly , and was easily removed. On 
analysis tlle coins were fonncl to be silver wit11 n small adrnix- 
ture of copper. 

The specimens illustrated are ten in  lumber, the reverse 
sides of all exhibiting the usual fire altar and its guardians. 
The first is obviously a double-struclr coin, the original being 
an ordinary Sassanian silver piece. Nos. 2 to  6 appear to  me 
to be identical in type, and there were seven specimens like 
these. The Brahmi character she appears behind the bust. 
Coin No. 7 is different, and bears the Brahmi character cha ; 
probably No. 6 is tho same as No. 7. Coins Nos. 8 and 9 are 
single specimens, while there were four like No. 10. The 
design in the left lower field of No. 10 may be a mere ornament, 
or may be the character thai reversed. 

Coin No. 10 is the only one whicli appears to  have been 
previously published-see Sir A. Cunningham's monograph on 
the coins of the Ephthalites or White Huns, Plate VI TI, No. 14. 
[Num. Chron 28941. He describes the legend on the coin as 
being in unknown charncters. All the coins now described 
exhibit legends in the same language which I suppose is a Turlri 
or Tartar tongue, or they rnay possibly be attempts to portray 
some knc wn language. I may instance the coins with corrupt 
Greek inscriptions described in Cunningham's paper. 

The White Hun symbol A is prominent on these coins, 
and must have been adopted by the Ephtllalites from the 
8ass~ni,zns, because this nomad horde had no money or 
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written language of its own a t  the time of its collision with the 
Sassanians, and i t  was customary for the victorious White 
Huns to  adapt the coinage of the conquered races t o  their own 
use. The type illllstrated as Coin No. 1 on Plate I may be 
termed the purely dassanian type of White Hun coinage, and 
the distinctive symbol is akin to that  found on Sassanian coins 

p, very liko the planetary symbol used by the lndo- 
Parthian king Gondophares. When the Ephthalites invaded 
India they struck coins of Indo-Sassanian types exhibit- 
ing legends in Brahmi characters. So Coins Nos. d to 10 
belong to  a type intermediate between the Sassanian and Indo- 
Sassanian, as they bear a Brahmi character in the field, but the 
legend3 have not become Indian. This accorda well with their 
find-spot on the Indian Frontier. An interesting and clear 
description of the various types of White Hun coin is contained 
in Mons. E. Drouin's paper " Le type monktai~e sassanide et  le 
ruonnayage indien." (Memoires du Congrhs lnterriational de 
Numivmatique de Paris, 1900). 

I add a few ~upplement~ary remarks on some Tndo-Sas- 
wanian coins, and an Indo-Greek intaglio, in my own collection. 
These are illustrated in the second plate 

No. 11. Cp. Cunningham, " Coins of tlle Litttle Kushiins " 
(KidSra, S'hlthi), P1 VI ,  1 (Num. Chron. 1893). The coin 
described by Sir A.  Cunningham was a silver piece of a Sas- 
sanian type, but bearing a Brahmi legend Kidira KuehZnn 
Shiihi. The word Kuahiina is quite distinct on the copper coin 
now dewribed, which is a new type. I t  is almost identical with 
the smaller piece, Coins of the White Huns (Cunningham, Num. 
Chron. 1894), P1. IX ,  23, but the inscriptions differ. 

No. 12. This is similar to White-King Sale Catalogue, 
Part I ,  No. 864. The reverse merely co~lsists of the Ephthalite 
symbol within s double circle. It may bo a coin of Napki 
Malka-Cp. Cunningham, ' '  Coins of the White Huns ," PI. X, 2. 

No. 13. This coin is akin to the money of Napki Malka. 
I t  bears the White Hun symbol, and a legend in what may be 
corrupt Greek characters . . . . oahano. 

No. 14. A good specimen of the very rare eilver coinage 
of the White Hun monarch Mihirakula. The legend in Brallmi 
characters reads quite clearly Jayatu Mihirukula. In  front of 
the bust of t l ~ e  king are a trident, and sitting bull. and behind 
it is a, spear, or spear-headed standard. 

No. 15 and No. 16. Specimens of a silver coin exhibiting 
the bust ot a king in front of wliich is the sun-standard. Over 
it in Brahmi characters are the word Jayatu, and the name of 
the king which hae been read as RalRsara, BagarnsBra, or 
Brtys5ra. The name appears to be new. 

No. 17. A silver piece with bust of king t,o right: to r . ,  
symbol; to l . ,  White Hun symbol. Ahove are the Brahnli 
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words [Shiihi] Jarukha. This is a new name. Coin No. 13, 
P1. VIII of Cunningham's " Coins of the White Huns," is a very 
sirnilar piece, but  the name on that  is Jabula.  

No 13. Cp. " Coins of the White Huns," Plate I X ,  No. 1. 
Cunningham read the inscription as Vaiga, but i t  may be' 
Khega, or Khege. 

No 19. Cp. " White-King Sale Catalogue," Par t  I, 
No. 890. The object in front of the bust looks like a closed 
umbrella. There was probably a n  inscription to  right and left 
of the upper field, but this is off the coin. 

No. 20. An intaglio probably in agate, of good artistic 
execution. The male figure is nude except for a waiet-cloth, 
and carries a bow and arrow. To the right is a Kharoshthi 
legend which I read as  Sagavatigasa. 

The reveree sides of Coins Nos. 11 t o  19, with the excep- 
tion of No. 12, are of the usual Sassanian typo. 

A most difficult problem has always been t o  distinguish 
the native-fashioned MurshidBbSLd rupees into three series :- 

1st-those coined a t  MurshidBbcid by the NawBb of Bengll ; 
2nd-the eame coined under British control ; and 
3rd-those struck a t  Calcutta by the Co~lzpany ; all three 

sets bearing the mint-name Murshidabgd. 
The latest contribution t o  this question is,  so far I am 

aware, a paper of Mr. H. N. Wright in J.A.S.B. 1904 (Num. 
Suppl. No. 28) which can be resumed as follows : - 

(a) Between 1171 and 1176 A.H. the Company's Mint a t  
Calcutta issued rupees with the nanle " Kalkatta ' ' L S l C  ; after 
that  date tlie name Calcutta disappear3 altogether ; 

(b) all Murshidiihgd rupces till and including the fifth regnal 
year of Shiih ' Alam ( 11 78) are purely ~ la t ive  issues ; 

(c) the MurshidSbRd rupees bearing the regnal years sixth,  
seventh, eighth and ninbh are British coins from Murshidiibiid, 
the C:tlcutta Mint being closed during this period ; 

(d) from the regnal year tenth (1 183 A . H  ) onwards all tlie 
Murshidfibiid rupees were issued from the Calcutta Mint, the 
Mursllidiibiid Mint having been closed for ever a t  this date. 

Hitlierto, tlie Mursllidiibiid rupee of the fourth regnal year 
(1 17(i) of ShRh Alern lins re~nained unknown ; even the DinLjpiir 
find, unearthed nfter the puhlication of J. M C. Jollnston's paper 
"Coinage of tlic Enst India Conipany" (Num. Chron. 1903), 
and cont~tining 1 19 native-stylo MurshidBbiid rupees, did not 
offer a single piece of that  date ;  i t  seems that  no coins were 
iesiled from the native crtelier at MurehidiLbBd during this year. 

A most remarkable coin in my cabinet pose8 a new riddle ; 
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it ia a, rupee of Muq~hidsbgd, f ourtb regnal year, 1176 &.a, (178.2 
3) in all pmtiauJafa resembling the pime of Chlcutta, No. 67, Briti, 
Mula. Ctbt. It ia undoubtedly of European fabric, strpck from a 
highly patished 'die, well engraved, perfeot~y ~ound and of aa 
euperrior w o ~ b a n ~ h i p .  Whether it ie struck in a ring crr f r ~ n a  
ai free die is not e a q  to decide, the edge having pbabl3 been 
hstnrmewd,. 

I would believe this rupee to be rm pro0 t pattern of the 
Cdcutta Mint, designed after the order to euppreas the word 
d'C&lcutt~" on the dies of thia mint. The pattefn and the 
European fashion not having been approved, the mint at 
Cslcrutta waa closed and the operatione condnued in the native 
atyb in MurshidBbBd, till the tenth regnat year (1 188 tc 1770) ; 
at thia date the mint was again, and far ever, removed from 
NIumhidiib8d to Calcutta. 

E. V. Z A ~ A V B ,  
Wiener- Newtad#, dudri'a. 

Thb name iar only feuad sn @he cacuiars of Nubetmd WB 
bi88ri.q f$ta data d f i e  6mt %ve ar &in yeam OIf hie rei a, Tbb 
brm which meam " The Qhry ol Oi$igl~ ' ' h t ~  righ%ly f5, sa &~rir- 
fiinpkhad fmm Zlnabtrl HIM, &has adorn me^& o% CXti~zrr,'' 
@oq& the di,@eranee is very emdl and it has bibhesr&o been 
tiholagbt wiw a& to eiseame that it, like ~nabnLbiba, !a an 
epithet wg qrn m of A~m8r&b&d, 

DP. Tqbr  K w pointed ont to m;e that tb p d 6 d  
whid  tihe be~m ha found is 6ntbaEy erarqrwbM by say 
o&m Fmrm Al~rn&QMd. 

TIM -amptioh for the mufificaa d tihe s ithe% ta 
*mod&blid L thw a-themd .nd .n at& holn tte ~ i t ' d #  
I 1 $ m d  f%mb~y U@h,. e& d A.X. EgW, Val. oanfirrnb 
Attat the wad F ~ I L C ~ Y  m %nd the womb * BJdabi-Zaiard 
W pI.$Etdbb&fy The ag ~l Abm&b&d, the (3- of 
C~&B.' On= tt d b b  ume e&%im, lt is mmtfuniesl thi;t 
@i@ ia " #!ha-uLMl6-alt ' @ -4 'Ur&-d-d&at " 
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(the Bride of tlie Realm). I have never met with the latter 
epithet. 

I have also been shown a Persian document, in which 
A hmadtibzd is called " Baldat-i-Mahf uza Zain-ul-biliid Ahmad- 
sbgd," '' The Walled City, &c." The document is dated A.H. 

1169, a few years after the close of Muhammad Sbiih's reign, 
and I am told that i t  is a common thing for documents drawn 
up in Ahmadtibad about this period to use the epithet, wliicll 
is the subject of this note. 

A .  MASTER. 
Surat . 
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JANUARY, 1913. 

The  Adjourned Montlily General llleetinp of the  Society 
was held on  Wetlnesday, t h e  9th Janua ry ,  1913, at 9-15 P . M .  

COLONKLG. F. A. HARRIS, C.S.I., M.D. ,F .RC.P. . I .hT.S . ,  
President,  i n  t he  chair. 

T h e  following members were present :- 
Maulavi Abdul Wali, Dr. N. Annandale, Dr.  W. A.  K. 

Christie, Mr. F. Uoxey, Mr. T .  P. Ghosh, Mr. P. H. Gravely, Rfr. 
H. G. Graves, Mr. H. H. Hayden,  C.I.E.,  Mr. D. Hooper, Dr.  
W .  C. Hossack, Mr. S. W.  Kemp,  Dr. Indumadllab Mallick, 
Capt .  R. B. Seymour Sewell, 1.hI.S.. Mr. G. Stadler,  Dr.  Sat is  
Chandra Vidyabhusana, Rev. A. W. Young. 

Visitors :--Dr. W. M.  Haffkine, Miss A .  Karpeles, Miss 
S.  Karpeles, and  another. 

The  tninut,es of the  last meeting were read t h e  confirmed. 

Forty presentations wero announced. 

The  General Secretary reported the  dea th  of Ra ja  Binay 
Krishna Deb Bahndur a~lrl P t ~ n d i t  Mohanlal Vishunlal Pandia.  

The  Council reported t h a t  there was a vacancy in the  list of 
Associate members, and  therefore recommended Rlr. Ekendra- 
nath Ghosh, L.M.S., B.Sc., Asst. Prof. of Biology, Medical Col- 
lege, ( h l ~ u t t ~ a ,  for election a s  a n  Associate member at t h e  
11ex t meeting. 

The follo~viny gent len~en were balloted for as Ordinary 
Menlbers :- 

Clupt. J .  f I .  Bur!less, 1. M.S., (:overnn~c.nt Place, proposed 
by M,~jor L. Roger-s, I.M.S., scconded by Capt.  J .  D. Sandes, 
1.M.S . ; Coumt Karl  L. L ~ L T ~ Z L Y ~ ,  Imperial Consul-Clencral for 
Germany, proposed by Dr. N. Annsndale, secondecl by Mr. S .  W. 
Kemp;  Mr. P. C. Llutt, Bar.-at-Law, Jubbulporr ,  proposed 
by Mr. H .  H. Haycien, C.I.E., sccorided by Dr. W. A. K. 
Christie; Col. S. O .  B u r r a d ,  C.S.I., V.R.S., proposed by Dr.  N. 
Annandnle, seconded by hlr. S. W. Kemp. 

The  following pttpcrs were read :- 
I .  O n  n New S ~ r i e ~ q  of the Doublc Sulphate o f  Barium wtth 

Sulphatfis o/ lhc Hcl~ro-c!lclic Ammonium Bascs. R?l Rasrrt I,IL 
D A , ~ T A  and H ~ n I n h s  SEN, Par t  1. Communicnted hy  DR. P. C. 
R A Y .  
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2 .  The A-ch' ang (Mningtha) Trihe 01 Hohsa- Lahsn, Yunnan. 
By J. COGGIN BROWN, M.SC. 

These two papers will be published in a subsequcnt number 
of the Journal. 

3.  Some Noxious Lliptera from Galilee. By E. BRUNE rTI. 
C~mm'Uni~ated by DR. N. ANN AND ALE. 

4 .  A Forgotten Kingdom of East Bengal. By N A L I ~ I  
K A N T A  BHATTACHARJEE , M. A. Communicated by THE HON. 
JUSTICE SIR ASUTOSH ~IUKHOPADHYAYA,  Kt .  

This paper will be published in a subsequent number of 
the Journal. 

5. Xotes on Fishes, Batrnchia and Reptiles of the Lake of 
Taberins. By N .  ANNANDALE, D.Sc., F.A.S.B. 

The Adjourned Meeting of the Medical Section of the 
Society was held a t  the  Society's Roorns on Weducsday, the 
15th January,  1913, a t  9-30 P.M. 

LIEUT.-COL. L. ROGERS, C.I.E., I.M.s., in the chair. 

The following members were present :- 
Dr. Sivanath Bhattilcharjee, Lieut.-Col. J. T. Calvcrt, 

I.M.S., Dr. Gopal Chandra Chatterjee, Dr. K. IS. C'liattcrjee 
Dr. H. F'inck, Col. C. R. M. Green, I.M.S., lllczjor E. L). W. 
Grieg, I.M.S., Dr. W. C. Hossczck, Dr. Iriduniaclhab Mnllick, 
Major E. A. K. Newman, I.M.S., Lt.-Col. F. O'Iienealy, I.M.S., 
Major J .  F. A. Rait ,  I.M.S., Cnpt. J .  D. Snndes, I.M.S. 

Visitors :-Cwpt. Green-Armytage, I .  hl.S., TJieut .-Col. ljorke, 
I.M.S., Dr. A.  Gupta, Major A.  Gwyther, I.M.S., Capt. I t .  B. 
Lloyd, I.M.S., Dr. G. C. Mitra, Col. W. 13. Sutherlnncl, 1.M.S , 
and another. 

Tlie minutes of the last meeting were read and confirmed. 

Dr. Chartterjee flllowed a large liponlatous turnour removed 
frorn the scrotum nnd n cnsc of multiple fibronlata. 

Col. S~ltherland rend n, paper on Anaphylaxis and pointetl 
orit its uso in practical medicine. 

Col. (ireen. C'ol. O'Kcnen,ly, Major Rnit , TAiorit,.-Col. liogers, 
Dr. Hossnck spoke, nntl Col. Sutllerlnnd replied. 
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The Annual Meeting of the Society was held on Wednes- 
day, the 5th February, 1913, a t  9-15 P.M. 

COLONEL G .  F. A. HARRIS, C.S.I., M.D., F.R.C.P., I.M.S., 
President, in the chair. 

The following members were present :- 
Maulavi Abdul Wali, Dr. N. Annandale, Mr. J. Coggin 

Brown, Lieut.-Col. W. J .  Buchanan, I.M.S., Babu Nilmani 
Chakravarti. Mr. B. L. Chaudlluri, Mr. F. Doxey, Mr. I?. H. 
Gravely. Mr. H. G. Graves, Major E. D. W. Greig, I.M.S., Mr. 
A .  H. Harley, Mr. D. Hooper, Rev. H. Hosten, S.J.,  Mr. W. 
Ki rk~at~r ick ,  Mr. W. A .  Lee, Rev. W. R,. LeQuesne, Mr. D. 
McLean, Hon. ,Justice Sir Asntosh Mukhapadliyaya, Kt. ,  Dr. 
Girindranatll Mukerjee. Major E. A.  R. Newman, I.M.S., Capt. 
C. L. Peart,, Dr. G. E. Pilgrim. M a l ~ n i n a l o a d l a  Haraprasacl 
Sastri, C.I.E., Mr. M .  Kazim Sllirazi, Mr. G. Stndler, Dr. 
Satis Chandra Vidyabhuaann, Rev. A. W . Young. 

Visitors.-Rabu Hem Chandra Das-Gupta, Mr. P. Gangooly , 
Mrs. Newman and others. 

The President ordered the distribution of tlie voting papers 
for the election of Officers and Members of Council for 1913, 
and appointed hlessrs. R. D. Melit3a and F. H. Gravely to  be 
scrntineers. 

The President also ordered t'l~n distribution of the voting 
papers for the election of Fellows of the Society, and appointed 
Messrs. R,. I>. Mehta and F. H. Gravely to be scrutinecrs. 

Tlle President nnuounced that ~ ix t~een  essays have been 
received in (,ompetition for tjlle Elliott. Prize for Scientific 
Research for the year 1912 wllicll have been sent to the Direc- 
tor of Public Instructio~l, Rengnl, one of the Trustees, for 
report, and that the result has not yet been received. 

The President a,lso announced that tlie Bsrclay Memorial 
Medal for the year 1913 has bnetl offered to Major W. Glen 
l,ist,on, M.D., C.I.E., I.M.S. 

The Ann~lsl Report was the11 presented. 
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The Council of the Asiatic Society has the honour to sub- 
mit the following report on the state of the Society's affairs 
during the year ending 31st December, 1912. 

Member List. 

The number of Ordinary Members a t  the close of the year 
was 517. Forty-two Ordinary Members were elected during 
1912. Out of these, 4 have not yet paid their entrance fees. 
The number of Ordinary Members, therefore, added to the list 
is 38. On the other hand 24 withdrew, 8 died and 8 were 
struck off under Rule 40 

The numbers of Ordinary Members in the past six years 
are as follows :- 
- -- - -. .- - -- - - - - - - - - -- - - - 

The following members died during the co~rrse of the year :- 
Maharaja Sri Ram Chandrrt Bhunj Deb, Mr. W. H. Bucban, 
I.C.S., Babu Nobinclland Bural, Bebu Mahendra, Nath De, 
M.A., Raja Binoy Krishna Deb, Babu Girish Chendra Ghosh, 
Pangit Mohenlall Vishnulall Pandia, P.T.8, (Life JVTember), 
and Mr. E. L. Preston. 

We have also to lanlerit the death of one Honorary Fellow, 
viz., Lord Lister ; the number is now 27. 

The number of Special Honorary Centenary Members 
remains unchanged. 

From the list of Associate Members, the name of Mr. E'. 
Moore has been removed as he died some years ego. The 
number now stands at 13. 
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Two members, the Hon, Justice Sir Ashutosh Mukhopk 
dhyiiya, Kt.,  and Mahiirnahopiidhy5yn Haraprasad Shastri, 
C I.E., have compounded for t i~e i r  subscriptions during the year. 

Indian Museum. 

During the year there has been no change in the Society's 
Trusteeship and the Hon. Justice Sir Ashutosh hfukhop%dhyiiya, 
Kt. ,  C.S.I., D.Sc., F.R.A.S., F.R.S.E., continues to be a. 
member of the Board of Trustees of the Indian Museum on 
behalf of the Society under the Indian Museum Act X of 1910. 

The Hon. Sir William Duke, K.C.I.E., presented to the 
Society fifteen sculptures from the grounds at Belvedere, and the 
Council has presented them to  the Indian Museum for exhibi- 
tion in the Archaeological Court in accordance with the provi- 
sions of the Indian Museum Act. 

On a suggestion by the Director of the Geological Survey of 
India, the Council has agreed to the disposal of certain mineral 
specimens belonging to  the Society, with other collections pre- 
pared for distribution to educational institutions, as loans from 
t,he Society. 

Deputations. 

Mr. G. H.  Tipper, the General Secretary, represented the 
Society a t  the 250th Anniversary of the Royal Society of Lon- 
don held on the 16th July,  1912, and a Sanskrit address pre- 
pared by MahRmahop5dhyiiya Harapra.sad Shastri , C.I.E., wap 
presented to them. 

A Committee meeting to discuss arrangements for the  
formation of an Indian Association for the Advancement of 
Science, and for a preliminary Science Congress met in the 
Society's rooms on the 2nd Nov., 1912. Dr. W. A. K. Christie 
represented tho Society. 

Finance. 

The accounts of the Society are shown in the Appendix 
under the usual heads. Statement No. XI1 contains the 
[lalance Sheet of the Society and of the different funds ad- 
~ninistered through it. 

The Credit Balance of the Society a t  the close of the year 
was Rs. 2,32,334-7-8 aga.inst Re. 2,32,014-1-4 a t  the close of 
the preceding year. 

The Budget for 1912 was estlilnated a t  the following 
figures :- 

Receipts . . . . Rs. 32,300 
Expenditure . . . . ,, 28,188 

The Budget estimate of receipts excludes ' ' Admission 
Fees ' ' and " Compounded Subecrip tions.' ' 



7 ~ '  Annual Report. [February, 191 31 

The actual receipts of the year, exclusive of these items, 
have amounted to  Rs. 32,621 or Rs. 221 in excess of the 
eetimate ; Rs. 1,184 have been received as admission fees and 
Rs. 200 as compounded subscriptions. The sum of Rs 1,400 
has been credited to the Permanent Reserve Fund, which now 
stands at Rs. 1,63,350. The receipts have exceeded the 
estimate under the heads of " Sale of Publications," " Rent 
of Room ," and " Miscellaneous " by Rs. 610, Rs. 50, and 
Rs. 171, respectively. The ' Sale of Publications " has been 
increased owing tc demands for back numbers of the Society's 
publications by various libraries and individuals ; "Rent of 
Room " has been increased on account of the c~llect~ion of the 
rent for the month of December 1911 from the Automobile 
Association of Bengal ; " Miscellaneous " is higher owing to the 
sum of Rs. 100 being voluntarily contributed to the Library 
Fund by Maulavi Shaikh Ahmed Husain Khan Bahadur of 
Partabgarh, and Rs. 90 being realized from 31 r. B. N. De, the 
cost of a typed copy of the manuscript of Tajul Maasir damaged 
by him. 

The receipts have fallen short of the estimate under tlie 
head of " Subscriptions for the Society's Journal and Proceed- 
ings and Memoirs ," owing to non-payrnent of subscriptions. 

In the Budget, the expenditure was estimated a t  Rs. 28,188, 
distributed under 17 heads. The actual expenditure has 
amounted to Rs. 29,209, or Rs. 1,021 more than the estimate. 
" Salaries" have been exceeded owing to  increments granted 
to  the Larna attached to the Tibetan Section and tlle typist 
" Stationery " is higher on account of t l ~ e  purchase of dupli- 
cating paper, etc., for the Meclical Section. " Fans and 
Light " have been increased owing to a complete change in 
thc electric fittings. " Freights and Postages " have been 
increased owing to requisitions from the Society's Agencies and 
the despatch of publications of 1911 issued in 1912. The 
binding of a large number of Medical books and periodicals has  
caused an increaso under this head. " Insura~~ce"  is higher 
owing to the purchase of a new Fire Policy for Rs. 1,25,000. 
The expenditure under other heads is not largely augmented. 

There has also been an extraordinary exprnditure of 
Rs. 1,930 for carrying out certain repairs to the Society's 
building which were urgently needed. 

The Permanent Reserve Fund a t  the close of thc year was 
Rs. I ,63,350 and the Telnporary Reserve Fund at  the close of 
tohe vear Rs. 73,950, against Rs. 1,61,950 and Hs.  76,350 res- 
pec.t'ively, the figures of the previous year. The Trt13t Fund a t  
the close of the year was Rs. 1,400. 

The B u d g ~ t  estimate of Receipts and Expenditure for 
1913 has been calculated a t  :- 

Receipta . . . . 32,010. 
Expenditure . . . . 31,469. 
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The Budget estimate of Receipts is about RP. 1,895 less 
than the actuals of 1912. This is due to admission fees and 
compounded subscriptions. 

The Hutlget estimate of Expenditure is about Rs. 2,260 
more than the actuals of 1912, owing to the provisions made 
to the following items, viz. : " Books" shows an increase of 
Rs. 1,418 as i t  is proposed to purchase more books for tlie 
Library. " Journal and Proceedings ' ' and "Memoirs " are higher 
because certain printing charges of 1912 have not been paid yet ; 
the  othel- calculations are based upon the actuals of last year. 

The expenditure on the Royal Society's Catalogue (includ- 
ing s~~bscriptions remitted to the Central Bureau, London) has 
been Rs. 2,598-13-6, while the receipts under this head from sub- 
scriptions received on behalf of the Central Bureau have been 
Rs. 35-2. A sum of Rs. 2,206-6 has been remitted , to  the 
Central Bureau, London. 

Mr. D. Hooper continued Honorary Treasurer throughout 
-the year. 

BUDGET ESTIMATE FOR 1913. 

Receipts. 
1912. 

Estimate. 
Rs . 

Members' Subscriptiolls .. 11,500 
Subscriptions for the Society's 

" Journal and Proceedings ' ' 
and " Memoirs " . . . . 1,608 

Sale of Publications . . . . 2,000 
Interest on In~estments . . 8,392 
Rent of Room . . . . 600 
Government Allowances . .  3,000 

Do. (for Researches in 
History , Religion, Etllnology 
and Folk-lore of Bengal) . . 3,600 

Miscellaneous . , . . 100 
Loan refunded . . .. 1,500 
Admission fees . . . . . . 
Compounded Subsoriptions . . . . 

1912. 
Actuals. 

Rs. 
11,010 

1913. 
Estimate. 

Hs. 
11,500 

---- --- ---- 
Total . . 32,300 33,906 32,010 

Expenditure. 

Sdaries . . . . . . 6,550 6,714 6,750 
Commission . . . . 600 611 600 
Peneion . . . . . . 420 420 420 _-- ---- --- 

Carried over . . 7,570 7,745 7,770 



rl ? t ~ t  zial H e  port. I February, 1913. 

1912. 
Estimate. 

Rs. 
Brought forwnrci . . 7,570 

Stationery . . . . 150 
Light and Fans . . . . 260 
Municipal Taxes . . . . 1,495 
Po~t~ages . . . . . . 675 
Prci,rrllt . . . . . . 225 
Corl t mgencies . . . . 700 
Books . . . . . . 1,200 
Binding . . . . . . 1,000 
" Journal and Proceedings " and 

' ' Memoirs ' ' . . .. 10,tiOO 
Printing (circulars, etc.) . . 350 
Auditors' fee . . . . 100 
Petty Repairs . . . . 7 5 
1 nsurance . . . . 188 
S d i ~ r y  (for Researches in History, 

Religion, Ethnology and Folk- 
lore of Bengal) . . . . 3,600 

--- 
Total . . 28,188 

1912. 1913. 
Actualu. Estimate. 

Rs. Rs. 
7,745 7,770 

205 150 
1,071 260 
1,503 1,495 

83 1 700 
330 250 
616 700 

1,182 2,600 
1,405 1,000 

Extraordinary Expenditure. 
Repairs . . . . . .  Rs. 1,930 

Agencies. I 

Mr. Bernard Quaritch ant1 Mr. Otto Harsasaowitz have 
continued as the Societg's Agents in Europe. 

The number of the copies of the Journal and Proceedinqs 
and of the Memoirs sent to M r .  Qunritch during the year 1912 
was 147 valued at £24- 18-6, and of the Bibliolheca Zndica 389 
valued a t  Ks. 466-8. Of these, copies t.o tlte value of £26-13- 1 1 
and Rs. 131-15 have been sold. 

The number of the copies of the Journ,nl and Proceedings 
and of the Memoirs sent to Mr. Harrassowitz during 1912 w m  
182 valued a t  £23-1 1-8, and of the Bibliotheca Indicn 561 valued 
a t  Rs. 919-4. The sale-proceeds have been £28-3-0 and 
Rs. 903- 13 respec t'ively . 

Library. 

The total number of volurnefi and parts of rnagazit~es 
added to  the Library during the gear was 1932, of which 103 
were purchased and 1829 were either presented or received in 
exchange. 

On an application from Rev. H. Hoaten, S.J., an Associate 
Member, the Council haa agreed to  lend him books from the 
Library in connection with his reaesrchee for the Society. 
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Icllan Eahadur Shaikh Ahmed Husain, Taluqdar of Pary- 
awan, Partabgarh, a member of the Society, offered Rs. 100 
to the Library F u n d ;  the Council has accepted with thanks 
his qenerous gift. With this money, a volume of Turki MSS. 
consisting of a collection of fifteen Turkish works by the cele- 
brated Mir Ali Shir was purchased for the Library. 

A copy of the Kaniirak Album containing about 250 
bromide photographs, price Rs. 300, was also purchased for the 
Library. 

It has been proposed to preparc a catalogue of the serial 
publications dealing with Natural Sciences that  are availamble in 
C a l c u t t ~ ,  and a small Sub-committee has been formed to  work 
out the scheme. Various libraries and institutions possessing 
scientific periodicals have been asked to co-operate, and there 
will be a meeting of the Sub-committee shortly to  consider the 
matter further. 

I n  addition to  Rs. 600 granted to the Rev. H. Hosten, 
S.J., during 1911, the Council has sanctioned a further sum of 
Rs. 400 towards obtaining photographic facsi~r~iles of historica) 
documents referring to  the Mogul Empire, Tibet, Bengal and 
P e p  (Burma). 

Mr. ,J. H. Elliott has continued as Assistant Secretary 
througho~it the year. 

Pandit Balai La1 Dut t ,  B.A., lias been appointed pandit of 
the Society in the place of Pandit Nava Kumar Lahiri, B.A., 
and Babu Ramesh Chandra Chatterji has been confirmed in the 
post of typist. 

The Council has decided to  dispense with the services of 
Munshi Ahmad Hosain from the 31st January,  and t o  appoint 
an English-speaking Maulavi on Rs. 50 per mensem, in his 
place. 

International Catalogue of Scientific Literature. 

Messrs. I. H. Burkill and F. H. Gravely acted as joint 
secretaries of the Regional Bureau until Mr. Burkill's retirement 
from Indi:~, when the Natural History Secretary took over his 
work. 

The Bureau suffered in efficiency during the year by the 
recurring illness of the clerk in charge, and only 387 index slips 
were despatched. Arrangements have now been made, however, 
for expediting the work. 

Two hundred and seventy-six volumes were distributed and 
£147-7-6 mas remitted to the Central Buread. The cost of 
upkeep was Rs 392-8-6. 

The Council, in reply t o  a letter from the Director of the 
Interr~ational Catalogue, enquiring if the Society would approve 
of the indexing of scientific literature published in Ceylon beinq 
taken over by a Regional Bureau for Ceylon, if establiehed, in- 
timated i ts  assent. 
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The following periodicals are indexed by the Bureau. 
Authors publishing elsewhere are asked to  submit reprints in 
order to call at tention to their work :- 

1 .  Journal of t.he Asiatic Society of Bengal. 
2. Memoirs of the Asiatic Society of Bengal. 
3. Journal of the Bombay Natural History Society. 
4. ., , , ,, Astronomical Society of India. 

Meteorology. 

5. Annual Summary of the Indian Weather Review. 
6. Indian Met.eorologica1 Memoire, Calcutta. 

Chemistry. 

7. Memoirs of the De~art~merlt of Agriculture in India, 
Chemical Series. 

Botany. 

8. Records of the Botanical Survey of India. 
9. Annals of the Royal Botanical Gardens, Calcutta. 

10. Annals of the Royal Botanic Gardens, Peradeniya. 
11. Memoirs of the Department of Agriculture in India, 

Bot~nical Series. 

Zoology, ,4 ximnl Physiology and Racteriology. 

12. Records of the Indian Museum. 
13. Memoirs of the Indian Museum. 
14. Indian Civil Veterinary Department Memoirs. 
15. Memoirs of the Department of Agriculture in India, 

Entomological Series. 
16. Indian Medical Gazette. 
17. Journal of Tropical Veterinary Science. 
1 .  Peludiem. 

Qeoloqy . 
19. Memoirs of the Geological Survey in India. 
20. Recorda, Oeological Survey of India. 
21. Palaeontologie Indica, G~ological Survey of India. 

Mixed. 

22. Scientific Memoirs by Officors of the Medical and Sani- 
tary Departments of the Government of India. 

23. Indian Forest Recorde. 
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Fellows of the  Society. 

On the  reconlmeridation of the Fellows, the Council re- 
-solved that  in future t l ~ e  names oE the proposers be printed in 
.each case on the list of members proposed for Fellowship. 

At the Annual Meeting held on 7th Februaxy, 1912, Mr. 
H. Beveridge, I.C.S. (retd)., Mr. J. C. Bose, C.S.I., C.I.E.. 
M.A., D.Sc., Prof. P. J. Briihl, P.C.S., Capt. S. R. C'hristophers, 
I.M.S., and Mr.. C. S. Middlemiss, R.A., P.G.S., were elected 
Fellows of the Society. 

Elliott Prize for Scientific Research. 

Twelve essays were received in competition during 191 1 
a n d  two were awarded Prizes : viz. one on the . '  Preparation 
of Potassium Carbonate and Potassiun~ Bicarbonate on a large 
scale from Nitre," by Ijabu Jitendra Nath Rakshit, and the 
other on " A few new Ketonic Dyes," by Jat indra Mohan 
Datta.  

The Trustees have againsanctioned the award of four Prizes 
for the year 1912 for original work or investigations by the 
essayist, in Physical, Chemical, Mathematical and Natural 
Sciences. This notification was printed in the Calcuttr~ 
Gazette of the 3rd July ,  1912. Sixteen essa.ys have been 
received in competition, and have been reforred to t.he Trustees 
for report. 

Bttrclay Memorial Medal. 

I n  conrlection with the award of the Barclay Memorial 
Medal for 1013, the following members were appointed to form 
a "Special Committee " to  record their recommendations for 
the consideration of Council : Dr. W. A. K. Christie, R.Sc., 
Major A. T. Gage, 1.M.S , Dr. G. E. Pilgrim, F.C.S., Capt. D. 
McCay,I.M.S., Mr.  P. H. G ~ ~ ~ v e l y ,  M.Sc. 

Society's Premises and  Property. 

The Hungarian Academy of Sciences has presented tlie 
Society with a bronze bust of Alexander Cso~na do Koros. The 
President unveiled the bust a t  the Monthly General Meeting on 
the 3rd April 1912, and it is placed in the rooms of the Society 
to perpetuate his memory. 

There is enother addition to the liat of the portraits in the 
rooms of the Society. At the rccyuest of the Committee of the 
Sir Thomas Holland Memorial Fund, the Corinail has accepted 
a portrait of Sir Thomas Holland, K.C!.I.E., .4.R.CS., D.Sc., 
F R.S., F.A.S.R., for safe keeping. The portrait, which is by 
the Hon. John Collier, was obtaine-d 1)y public ~ubscription and 
has been hung in the Societg's rooms. 

The Monthly General Meeting table has bee11 repaired st a 



cost oE Rs. 168. I t  is now in ten separate pieces, and can be 
removed easily for lectures and other public meetings. 

There was a serious outbreak of fire a t  the main entrance 
of the Society's premises caused by the fusion of the main wires 
of the Electric Supply, but fortunately no damage resulted. 
The electric fittings have beer] completely changed by Messrs. 
Kilburn St Co. a t  a cost of Rs. 590, and the electric meter 
board i s  now placed under the portico instead of a t  the main 
entrance of the Society's premises. 

The Society held two Fire Policies, one for Rs. 2,50,000 
and other for RS. 25,000 on the Society's buildings and their 
contents in the 1,ancashire Insurance Company. As this sum 
did not sufficiently cover the property tile Council has now 
increased the amount by Rs. 1,25,000. The new Policy has 
been issued in favour of the Society by the Alliance Assurance 
Company. Limited, and the three policies have been deposited 
in the Bank of Bengal for safe custody. 

It was found necessary to carry out certain repairs to thc 
Society's building and a sum of Rs. 1,930 was spent on work 
which was urgently needed. 

The building of the new premises fer the Society has not 
yet been taken in hand. There have been several meetings of 
the members of the Building Sub-Committee, and the Secretary 
is  now engaged in preparing fine1 details with regard to  valua- 
tion, etc., for submission to  the Committee. The names of 
the Philological Secretary, Natural History Secretary and the 
Anthropological Secretary have been added to the Building 
Sub-committee. Permission hns been granted to the Corpora- 
tion of Calcutta to acquire the strip oE land belonging to the 
Sooiety for widening Park Street as soon as they require it. 

Exchange of Publications. 
During 1912, the Council accepted two applications for 

exchange of publications : viz. ( I )  from the Tohaku Imperial 
University , Sendai , Japan , the Society's Journal, Proceedings 
and Memoirs in exchange for the University's Science Reports ; 
and (2) from the Bureau of Productive Industry, Government 
of Formosa, the Society's Journal, Proceedings and Memoirs i n  
exchange for all publications of the Bureau. 

An exchange of publications with the Editor of the Journal 
of  Tropical Veterinary 8cience has been stopped owing to the 
diecor~tinusnce of the Journal by the Government of India. 

There were published during the year twelve numbers of 
Journal n d  Procecdinq~ (Vol. LXXV, Parts 1-2; Vol. V I I ,  
No. 9-11 ; and Vol. VIII,  Nos. 1-8) containing 1102 pages and 
30 plates. 
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Of Jle~noirs only one number was publisl~ed (Vol. 111, 
No. 5) containing 82 pages. 

Numismatic Supplements Nos. 16-18 have been published 
in the Journal and Proceedings, Vol. VIT. No. 10, and Vol. VIII, 
Nos. 3 and 5-6, under the editorship of Mr. H. Nelson Wright. 
Of the Numismatic Supplement 200 extra copies have been 
printed ; 70 copies are subscribed for by the Numismatic Society 
of India and 30 copies are sent t o  the Numismatic: Secretar~.  
for distribution ; the remaining 100 copies are for sale. 

A second list of Arabic and Persian MSS. acquired on 
behalf of the Government of India by the Asiatic Society of 
Bengal during 1908-1910 has also been published, and copies 
;ire supplied to members on application. 

Mr. G. H. Tipper held the post of General Secretary and 
editor of the Proceedings until the middle of June when he left 
for Europe and Mr. S. VC'. Kemp was appointed to officiate for 
him until his return. Dr. E. D. Ross left for Europe in the 
middle of March and T,ieut.-Col. D. C. Pllillott was appointed to 
carry oh the  work of the Philological Secretary and editor of the 
l'hilological Section of the Journal during 1 1 1 . ;  absence. Lieut.- 
Col. Pllillott officiated until May when he letired from India 
and Captain C. L. Peart was appointed to succeed him. MI.. 
I. H. Burkill carried on the duties of N ~ t u r a l  Historv Secretary 
and editor of the Natural History Section of the Journal 
up  to March, when he left for Europe and Dr. W. A K .  
Christie was appointed to act  for him. I n  October, Mr. Burkill 
resigned his office, and Dr. Christie was permanently appointed. 
Dr. N. Annandale was Anthropologicat Secretary and editor of 
the Anthropological Section of the Journul until May, when lie 
left for Europe and Captain K. B. Seymour Sewell, I.M.S., was 
appointed to act for him. Dr. Annandale returned in Novem- 
ber and toolr over charge frorn Captain Sewell. Dr. Satis 
Chandra VidyiibhlT?ana carried on the duties of the .TOIII t l'hilo- 
logical Secretary and was in charge of the Bibliolhecn Indicn, 
while MahiimaI~opiidhy,?iya Haraprasiid Shistri ,  C.I.E., continucd 
as Officer-in-charge of the Search for Bardic Chronicles and tlie 
work of collecting Sanskrit Manuscripts throughout the year. 
Dr. Ross was also in charge of the Search for Arabic and Persian 
Manuscripts until his departure from India, when Mr. Tipper 
carried on the current duties of the search. On Mr. Tipper 
leaving for Europe, Captain Peart was appointed Officer-in- 
charge of the Arabic and Persian Search. Captain J. D. Sandes 
continued as Medical Secretary throughout the year. The Coi t l  
Cabinet was in charge of Mr. H. Nelson Wright who has 
~~epor ted on all Treasure Trove coins sent to the Society. 

n ~ l r i n g  the year, the following four lectures were delivered 
in the Societ,y's rooms : 1. On Recent Advances in our 
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Knowledge of the Freshwater Fauna of India, with lantern 
slides by Dr. N. Annandale, C.M.Z.S., F.A.S.B., on the 27th 
March. 2. Notes of a Botanist in the Abor Hills, with lantern 
slides, by Mr. I. H. Burkill, M.A. ,  F.L.S.. F.A.S.B., on the 
12th p i 1  3. On Enclravirlgs, illustrated by nlimerous 
lantern slides showing the history of the art from 1770 to 1870, 
by W. H. Yhelps, two lectllires on the 8th and 9th July. 4. 
On the Sea of Galilee and its Fanna, wit11 lantern slidex, by Dr. 
N. Annandale, C.M Z.S., P.A.S.R.,  on the 13th December, 1912. 

Ptilology. etc. 

In the March number Father Hosten throws some new 
light on the &oka Pillalas near Bettiah by taranslating an ex- 
tract from the writings of Padre Mama clella Tombs; and 
Maulavi Abdul Wali makes nrl interesting contribution to the 
early h i~ t~ory  of the Engli+li in Hengal. In this article the  
author, from a st~icly of the Per~ian chronicles of the time, 
disposes of the oft-quoted story that it was owing to Boughton 
having cured a princess of the Moghul court that  the English 
obtained the privilege of trading in Bengal duty free. 

The Journal for April containe a translation from the 
Persian of the autobiography of a learned Muhammadan cleric 
of Delhi, who flourished some 200 gears ago, named Shah 
Waliullnh. This translation is by S l ~ ~ i l v i  Hidayat Hussain 
of the Presidency College,, Calcu t ta ,  is copiously annotated, and 
contains a notice of 17 of Shall Walinllah's works, niostly 
theological. The reputation of t l l~s  tradltionist tnay be judged 
from the number of Hindustan1 translations evist~ng o f  hie 
works He appears to have l)ec.~i a precocious child, as he 
tells us t,lltrt, by the end of his seventh year, as far as he can 
rernrn~her, he had tinished rending the Quran. The publication 
of the Persian text of tLis autobiography is justified by the 
csonvenience i t  affords of Ilaving it alongside ita Englieh trtms- 
letion, i f  not by the difficulty that Europeans have in de- 
ciphering the usual bazaar lithographed editions. 

This number aleo containe various anecdotes concerning 
the Pitt diamond collected t)y Father Hosten. 

The May and June number contains a particularly inter- 
esting contribution by the Rame writer to  the already l a v e  and 
steadily growing literature that deala with Akbnr and his 
timee. The article in question is a translation of a Relation by 
Fr. $Ionserrate, S.J.  I t  appeale through the minute ~ersonal  
details given of ' Equebar ' (Akbar), by one who was in constant 
touch with him for about a year, aa tutor to his son. T l ~ e  
Relation was utilized by the ,Jesuti historians, but i t  appeere 
now for the first time in the original Portuguese with an anno- 
n a t d  English translation. 

Father Hosten continurn his contributiom to the folklore of 
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India in the July and August number His note on the tradi- 
tion that  subterranean passages exist, connecting Delhi with 
several places in its vicinity, has a topical interest ; while in 
his article on the " Mouthless Indians of Megasthenes," he ad- 
vances an ingenious theory as to  how a historian and an  ambas- 
sador came to  report the existence of a people who lived on 
the smell oE fruits, and having therefore no use for mouths, 
presumably had none. A hundred modern Arabic Proverbs 
collected by Captain Murphy of the 30th Punjabis, during a 
six months' stay in Damascus, should prove very useful t o  the 
increasingly large number of oficers, and others who are now 
interested in modern Arabic. The same Journa2-viz. that  of 
August - contains a poem in Persian by the Emperor Shah 
Alam 11. Side by side is a translation by Maulavi Hidayat 
Hussai n . 

The December number is remarkable for a very beautiful 
and ingenious quatrain by the late Mr. Azoo. I t  is in Arabic 
and has for its subject the accession of H. M. King George V. 
It is a t  once chronogrammatic and eulogistic. A very lucid 
note, explaining tlie beauties of the composition, has been 
written on the quatrain by Dr. Suhrawartlg. 

The ' I  Vyavahararniit~k% of Jin~iitaviihana " forms the 
subject of a Illenloir by the Hon'ble Justice Sir Ashutosli 
Mukhopiidyciya. Kt. ,  CS.1. This most important Sanskrit 
work on Jurisprudence was llitllerto unknown to our jurists. 
It contains among other matters an elaborate disc.us$ion on 
the-law of evidence, and throws much new light on such 
disputed questions as the acquisition of title by prescription, 
adoption of an only son, etc Babu Braja La1 Mukerji in 
a pappr on " Tlie date of Variilia blihira" supposes that  Vargha 
Miliira chose the Saka year 427 ( A . D  605) as the starting point 
of l i i ~  aetroriomical calculations very probably to  cotnmemo- 
rate tlie date of his own birth. I '  Who were the Suilgas ? " 
is tlie title of a paper in which X1~lliimaliopiidliyiiya Harnprasad 
Sharjlri ~nailiteins tliet the Sui~qas, wlio undcr tlieir lender 
Puel~a Mitra persecuted tlie Buddhists and overthrew the 
Mauryn empire, were not of Persian origi~l as was previously 
supposed, but that they were Briihmans of the SR~navedic 
school, accustomed to perform horse-sacrifices. Mahiimaho- 
piidhyiiyaShastri in a note on ' Bllatti " quotes a passage from a 
palm-leaf manusc.ript to show that tlie poet Bhatfi was the son of 
Sriilhara Sviimi of Valabhi. Babu Surendra, Nath Mazumdar 
Shastri i t1  a note on " Cavalry in the Rigvedic age" quotes 
passages from the Rigvedn to prove that  the horse was used for 
riding in t,llcb Vetlic age. It1 a note on Bhatti Kdvya tlie same 
writer tries to provc: that poet Bhatti  was no other person than 
13r8hrn~na Rlintti Bhnta to whom Dhruvasonrt I11 of Valabhi 
granted rt village in A D. 653. 

Mr. Kingsmill, Vice-Preeident of the Chine Branch of tho 
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Royal Asint'ic Societ.y, lias contributed a paper t o  the Journal 
throwing a good deal of new light, from Chlnese sources, on 
some important questions corinected with the era of VikramB- 
tlitya slid foundation of the Kushan Kingdom in India. It is 
stated that theword " Kyniska," or " Kaniska," is not a proper 
riame, but that i t  simply means a king, and that the real founder 
ot the Kushan dynastv was Kadiphes wlio was surnamed '' Ksa- 
traorjaril Ksatra Kyniska Kosano," hero of heroes, King of Kush- 
anas. Kadiphes who took possesion of the Punjab and Wes- 
tern Jlapadha in 57 B.C. is supposed to  have been identical 
with King Vikramsditya of Hindu tradition. 

Dr. E. D. Ross reprints in a special number of the Journal, 
entitled Tibetan studies, forlrteen articles by Alexander Csoma 
de Iiiiros. These articles which were contributed to the Journal 
by Csoma during the years 1832-1840 are of permanent value 
to Tibetan scholars. They lay scattered over eight different 
volunles un ti1 they were carefully collected together in one 
special number by Dr. Ross. 

A paper by Lama Dawa Somdup contains the English trans- 
lation of Gejor Dumpa's prayer which gives a picture of the 
highest Buddhist ideals prevailing among the Tibetane. 

Mr. F. E. Pargiter contributes an important paper on 
epigraphy. The Ghtigriihiiti grant which forms the eubject of 
liis paper relat,es t o  the grant of a piece of waste land to a 
R~iihmano in MauzL Ghagrlhrtti in the district of Faridpur du- 
ring th'e reign of SamLc6radeva in the seventh century A.D. I t  
is observed that the grant is not spurious or forged as was pre- 
viously supposed, and that  there is nothinz ambiguous or 
uuintelligible In it. Pa!idit hlohanlall Vishnulall Pand~a  makes 
n crit.ic;xl examination of tlie transcr~pt of Atapura Inscription 
w tlicl~ is dated A.D.  96q, and contains the names of Prince 
bhkti-Rumara of Mewar and fourteen of his ancestors. The 
writer discusses the merits of two rival theories, viz. the 
V;dlablii theory upholdinv the Siiryavamsa origin of the 
i;uhilot Kings of Mewar, and the Ananda~ura theory advoca- 
1 ing that the chiefs of Mewar were originally Nagare BrAhrnanas. 
I n  giving an account of the Belkhsra lnscription and the 
hlachli-Sahara grant. Rabu Rakhal Das Ranorji states that the 
inscription set upon a stone-pillar at Belkhara in the Mirzapore 
district in the year A.D. 1197 and the grant dated tho Vikrama 
year 1267, prove that King Hariga Candra, son of Jayrt Candra, 
reigned i n  Oudh full seven years after his father'a death in the 
tmttle of Chandawar. An account of the Dinajpur Pillar 
lnscription was published some years ago in the Indian Anti- 
quary, and formed the subject of m!tch intereeting discussion 
a t  the trme. I t  records the erection of 8 temple of Siva by a 
King of Gauge belonging to a Kiirnboja family. Mr. Ram& 
Prasiid Chanda has reviewed the eubject and contributed a 
paper to our Journul in which he suppose8 that the K~mbojaa 
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were Kocli RBjvamsis, and that  the inscription was prepared 
at the end of the tenth century A.D. An image of Buddha and 
anot;he'r of Bodhisattva LokanBtha discovered at  Mahibhinta 
in the district of MBldB.11 form thc subject of a paper called 

Two Buddhist Stone ima.ges from Ril&ldiih," bv Rabu Aksaya 
Kurnsra Maitra. The image of nuddha seated on vajr5,;anx 
and attended by Lokebvari~ and Maitreya will prove to be of 
considerable interest to the students of Buddhist iconography. 
while the image of Lokat~iitha adorned \vitll n crown of -clotted 
hair and seated on a lotus-throne will be appreciated as a rare 
find in Bengal. 

Pandit RBrnFmuj Svfirni in his article on " Xinlhachelarn 
Temple " gives some account, of a famous Vaisnava temple 
near Vizagapatam containing an image identified by some wit!) 
Narasimha, by others with \,'ariilia. The writer does not place 
much reliance on the theory that  the tempi? w : ~ s  originally a 
Saivite one, and was afterwards converted in toa  Vaisnava tem- 
ple by Riirnanuj in the t\velfth century A.D. Rai Bahaclur B. -4. 
Gupte contributes a note on " Somavati Vrata " wl~ich is a 
Hindu ceremony celebrated by wotnell on dark Mondays. 

Natural  History, otc.  
Fourteen scientific papers were issued, all in the Journal, 

in the year under review, six botanical, five chemical, three 
zoological and one ph!;sicnl. 

Two furtller instaltnents of tha t  monumental work, 
Materials for a Flora of the Malayan Peninsula," both b y  

J. S. Gamble, C.J.E , F.R.S., have been issued, and form 
Parts 1 and 2 of Vol. LXXV of the old series of the Journal 
The other botanical papers are :- 

New and Revised Species of Gramineae Jrom Bonlbay, and 
two more species of Gramineae from Bombay--By 
K. BHIDE, Assi~tn~nt Economic Botanist, Bombay. 

Corchorus capsularis var. oocarpus-n new tnri~t?y oj the 
common jutc, plant-By I .  H .  BURKILL and R. S 
FINLOW. 

Polarity of the Bulbils of Dioscorea bulbifera Li~an.-By 
I. H. BURKII~L. 

Some Recent Advances *in our Knowledge oJ the Freshwater 
k'auna of India.-By N .  ANNANDALE, D.Sc., F.A.S .B .  

Freshtouter Sling-Rays of the 0anges.-By B.  L. CHAW- 
DRURI, B.A., B.SC. 

Contribution to* our Knowledge of Indian Earwigs.-By 
MALCOLM BURR, D.Sc., M.A., F.E.S. 
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Allylammonium Nitrite.-By PRAFULLA CHANDRA RAY 
and RASIK LAL DATTA. 

On Ieomeric Allylamines.-By PRAFULLA CHANDRA RAY 
and RASIK LAL DATTA. (Preliminary C o m m u n h  
tion). 

Preliminary nole on Sodium diacotarnide CH3'C0 > N .  Na.- 
CH,.CO " 

By JITENDRA NATH RAKSHIT. 
Piperazinium Nitrite.-By PRAFULLA CHANDRA RAY and 

JITENDRA NATH RAKSHIT. (Preliminary Communica- 
tion). 

A possible chemical method of distinguishing between. 
seusoned and unseasoned Teak-wood.-By ANUKUL 
CHANDRA SIRCAR, M.A.,  F.C.S. 

Note on the Secular Cooling of the Earth and a Problem i n  
Conduction of Heat.-By D.  N .  M A L L ~ K .  

Notes were also read on "Further Spreading of Croton 
sparsiflorus (Moruna)," by I .  H. Burkill, " A measure of Chemi- 
cal Affinity," by M. N. Ranerji, and " The Classification, 
Habits and Nidification of the Ravens of India," by P. T. L. 
Dodeworth. 

Exhibits were made of Swedish minerals, by L. L. Fermor, 
of Poecilocoris Zatus, Dall, an insect pest of tea, by G .  D. Hope, 
of a Freshwater Medusa from the Western Ghats, probably 
identical with Limnocnida tanganyicae, by N .  Xnnandale, and 
of living Pedipalpi, by F. H.  gravel,^, who contributed a note 
for the Proceedings on the di~tr ibution of the order. 

Anthropology and Allied Scienoes. 

Much of the work published by the Society ae " Philo- 
logy," a term to which a wider significance is given in India 
than elsewhere, has a certain ;~nthropological interest and,  con 
versely, much issued under the heading " Anthropology " ia  
mainly philological in the strict sense of the term. The chief 
difficulty that  besets the Anthrclpological Section is the fact 
that  there are no professional students o f  ar~thropology in the 
country, and that those branches of the science which call for 
the most scientific methods of inquiry are therefore almost 
entirely neglected. Consequent,ly, i t  is often forpottcn tliat 
anthropology is R. science a t  all, and it becomes difficult t o  
restrail) t,l~; superficial observer f corn putting on permanent 
record observations that  would prove of the greatest possible 
hindrauce to  future investigation of forgotten customs or 
vanished races. In the Journal for 1912, five short papers 
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that  may be claimed as anthropological have been published, 
and two longer papers (one on the manufacture and distribu- 
tion of chank-shell ornaments, the other on Pushtu folk-talea) 
are now in the press for the Memoirs. It cannot therefore 
be claimed that anything of a comprehensive nature or of 
special scientific interest has been published or will be issued 
immediately. Our efforts have been exercised rather as a 
restraining influence than in encouraging the production of 
premature results. Next year, however, we may look forward 
to  the publication of an important work now actually in hand, 
namely the anthropological investigations of Sir George Duff- 
Dunbar, and Messrs. S. W. Kemp and J. Coggin Brown under- 
taken on the North-East Frontier of the Indian Empire, in part  
a t  least as a result of the Abor Expedition of 191 1-1912. 

Medical Section. 
Monthly meetings have bee,n held regularly throughout the 

year and there has been a fair average attendance. Several 
important papers were read and interesting discussions took 
place. Major Rogers was, as usual, the 1a.rgest c~nt r ibu t~or  and 
continued to supply regularly further int,eresting Gleanings 
from the Calcutta Post-mortem Records. He also gave a 
lecture on his experiences in Palermo during the cholera epi- 
demic. Dr. W. C. Hossack read a paper on Plague and initiated 
a discussion on Dengue fever. A paper on Malaria by Dr. Bently 
created much interest, and Dr. Adrian Caddy gave us his experi- 
ence in Life Insurance in India. Other papers in Tuberculin 
Treatment, Some new .4nopheles of Calcutta, Morbidity of 
lying-in cases in Calcutta and Nervous Diseases were read. 
Clinical cases were shown a t  most of the meetings. References 
to the nlost important articles in the Medical Jou?.nal have been 
regularly circulated to members. Captain J. D. Sandes, I.M.S., 
continued to act as Medical Secretary throughout the year. 
Lt.-Col. Drury, on transfer to Behar, resigned his position as 
Vi ce-Presiden t and was succeeded by Major Rogers. 

Bibliotheca Indica,. 

Of the 42 fasciculi of texts of dif erent dimensions pnb- 
lished in the Ribliotheca Indtca series during the year under 
review, 27 belong to Brahmanic Sanskrit, 1 to Jaina PrBkrta, 
2 to Buddivt Sanskrit, 2 to Tibetan, 3 to Sanskrit, and Tibetan 
and the remaining 7 to Arabic and Persian literature. These 
fasciculi include Mr. Beveridge's trawlation of Lqkbar~l~mi8  
(vol. 111, fasc. 111) ; Mahfimahop~dliyiip Dr. Gai~gs Nath 
,Jh&'s translation of Tantravfirtika (fasc. XI)  ; and MahRmaho- 
piidhyiiya Dr. Satia Cllandra Vidyiibhiisane's edition of the 
Sanskrit-Ti betrrn Amarkose (fasc. 11). This feaciculus of 
Amarakosa completes the work. When the bilingual index is 
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p p a r e d ,  it will be a reliable Tibetan-Sanskrit dictionary of 
@;reat historical weight. 

Of the new works sanctioned last year, 10 fasciculi have 
been published this year, viz. :- 

1. Amaratr'kc%kimadhenu, the Tibetan version of a com- 
prehensive Buddhist-Sanskrit commentary on the 
Amarakosa, edited by Mahsmahopadhyiiya Dr. Satis 
Chandra Vidyiibhii?ana. The original commentary 
was prepared by a Buddhist eage named Subhiiti 
Candra, whose age is unknown, while the Tibetan 
version was made by an Indian Pandita named Kirtti 
Candra with the assistance of a Tibetan scholar 
named Gragz-pa-rgyal-mtshan in the town of 
J a m b  in Nepal in the ninth century A.D. 

2. Ti-rned-kun-den, the Tibetan version of a Jiitaka story, 
editrd by Dr. E. D. Ross. 

3. Sadukti-Karvr iimrta, edited by Professor RBmiivatiira, 
S'arrns. The 'work colitains a large number of melo- 
dious Sanskrit verses collected by Poet Sridhara 
n s sa  d.uring the relgn of Lak?ana Sena in the 
twelfth century A.D. 

4. BhZsG-Vylti, a Sanskrit comment.arg on PBnini's 
grammar, by Purusottama Deva, with a gloss by 
Smfidhariiciirya, edited by Pandit Giris Chandra 
Vedgntatirtha. 

5. Smrtiprakiiha, it Sanskrit work on the Utkala school of 
Srnrti, by Viisudeva Ratha, edited by Matliimaho- 
piidhyiiya SadiiSiva, Mibra. 

6. Siirisarvasva, a Sanskrit work on Utkala Smrti, by 
Govinda Kavibhiisana S;Emant,arSya, edited by 
Pandit Jaganna t h  Mi6ra. 

7. Gulriz, a Persian fairy tale by Ziii'u'd-Din Nakhshabi 
of Badaun who died in 1350 A.D., edited by A&a 
Muhammad Kazi Shirazi and the late Mr. A. F. Azoo. 

8. Memoirs of Shah TahmZep, a Persian work, edited by 
Lt.-Col. D. C. Phillott, P1i.D. 

9. ~hiih- ' J lam NZma, a biography of Shiih-Alam, edited 
by the late Hari Nath De. 

10. Amal-i-!Siilih or Sh5h Jahiin Niim%l~, by Mu hammad 
Siihlih Ka~nbu,  edited by Mr. G .  Yazdani. 

11. Ka.yJ f al-Hujubwal AslZr ' an asmZ ' al-Kutubwal Asla'r, 
or The Bibliography of Shi'a Litmature of Mawlsnii 
I ' j iz Husain al-Krtntfiri, edited by Maulnvi M. 
Hidayat Husain. 

Search for Sanskrit Manuecripts. 

Though engaged in the arduous taek of cataloguing 1600 
manuacripta during t h e  year, the Shgstri found time to make 
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a small but very important collection of manuscripts, mostly 
on palm-leaf and very ancient. 

The first and most important of these is Smrtimafijari by 
Govindargja, the son of MBdhavn Bhatta. Govindariija is 
well known as a commentator of Manu. The standard com- 
mentsry or1 Manu by Kulluka Bhatta of the fifteenth century 
A.D. draws most of its materials from Govindargja; yet i t  
condemns him in no measured terms. Professor Jolly thinks 
that  Govindaraja stands between the eleventh and the fifteenth 
centuries, and that he might be identified with Govinda- 
candra, the king of Kanouj. The present manuscript was 
copied in old Newari character and in the year A.D. 1146. This 
piece of information given in the manuscript itself goes directly 
against Professor Jolly's chronological theory about the work. 
The author's father was MBdhava Bhatta, while the father of 
the king Govindacllandra was Madanapiila. So the comment& 
tor of Manu was not the same person as the king of Kanouj. 

Smrtimacjari treats of Acgra and Priiyaicitta, and is the 
oldest compilation of Smrti yat discovered. 

Along with the manuscript of Smrtimafijari came the 
manuscript of PariiBara S m ~ t i ,  ~vritten by the same hand, but 
three years earlier. 

The third palm-leaf manuscript acquired during the year 
is in transitional Gupta character. The handwriting agrees 
with that of the manuscript of Laiikiivatiira in the Durbar 
Library of Nepal, the last page of which has been photographed 
in the ShBstri's Nepal Catalogue of 1905. The said manuscript 
of LaiikgvatAra is dated A.D. 908. The present manuscript con- 
tains a later Ruddhist work, probably of the SahajiyR School. 
The work is entitled Paramiidya Mahiikalpargja and treats a t  
some length of MudrZs, rituals, mantras and so on. But 
unfortunately the manuscript is not complete. I t  contains 
nlore than 150 leaves, but the total is unknown. 

Ratnaparikl~ii by Buddha Bhattt5cRrya, is a curious work 
on the testing of precious stones. The manuscript is not 
complete. Gs~i~Blahari  is a well-known hymn to River Ganges 
l,y Jagannidh Pan?itar&ja, the court pa?dit of Daraseko, the 
unfortunate, eldest son of Emperor Shah Jellan. A commen- 
tasv on i t  by Dalapatirtima, the eldest son of Durgii,rii,mLsiiri, 
has been acquireci in the year under review. Pr,zyogamukha 
is a useful work ou Sanslrrit Grammar in five chapters, treat- 
ing of KZraka, Samiisa, Taddhita, K?.t and Tip. Sekotldesatip 
pnni is s commentary on a very rare Tantrik work of the 
Buddhists. Ssdhana Samuccaya is a book on the iconography 
of the Buddhists. IZut unfortunately the manuscript is not 
coinpletc. Viraviradavali by Maithila Reghudevamiljra is an 
interesting work, having for its subject the heroic achievements 
of Varavirasnhi, n local chief of Nepal. The Hevajrapaiijikii is 
n commentary on the Hevajratantra, s very rare work of the 
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Vajrayana School of the Ruddhiets. The commentary ia 
written by a very great man, Krsngciiryya or KlhnapBda, one. 
of the founders of the 8ahitjiyg School. A mutileted copy of 
the commentary in Bengali Law of 1198 is to  be found in 
Cam bridge. 

Coins. 

One gold. eleven silver, four billon and one copper coins 
were presented to  the Cabinet during 1911. Of these the only 
one of more than ordinary interesb was the gold coin presented 
by the Central Provinces Government, of which the origin is 
uncertain. The obverse contains four punched areas in one of 
which are the words "Sri Jagadeva." The coin may have 
been struck by a Jagadeva who reigned in South India about 
the 12th century (cf. Elliot's Coins of Southern India). The 
reverse of the coin is blank. 

Of the others, two were Gadhiya coins, two (billon) of the 
Pathan series, six Mughal, one Durrani, one of NBdir Shiih, 
one (copper) of the Gujarat Silltanat, three of Native St a t, es. 

Eleven coins were presented bv the Bombay Branch of the 
Royal Asiatic Society, three by the Central Provi [ices Govern- 
ment. two by the Commissioner oE Ajmere and two by the 
Agent to  the Governor-General in  Central India. 

The Numismatic Secratary.examined twelve finds consist- 
ing of 300 coins during the year for the Central Provinces and 
Punjab Government. None of these finds contained ally coin 
of u n u ~ u a l  interest.. 

Search for Arnbic and Persian MSS. 

During the year, no NSS. were purchased on behalf of 
Government, owing to  want of funds. The principal item of 
expenditure that has been in,-nrred is the salaries of the two 
Maulavies attached to the Senrch. In  order to curtail expen- 
eeo, the Council dispenued with the services of Maulavi Qasim 
Hnsir, the second travellirlg Maulavi, with effect from 10th 
December 1912. 1 t is proposed to spend the rnoney thus saved, 
not so much in purchasing MSS., but in preparing lists of where 
valuable manuscripts are to be found Of manuscripts we can 
expect to be able to purcha~e  only a few, whereas i t  should be 
pou~ible t>o a~cer ta in  the existence and whereabouts of a corn- 
paratively large nurtlher. Maulavi Hafiz Nazir Allrnrtcl, the first 
travelling Maulavi, is now on tour, visiting Hyd~rabncl and 
M a d r ~ s  for this purpose, and it is proposecl to publish even- 
tually lists of the whereabbqts of slich important MSS. as the 
Society have so far discovered. 

In compliance with a request made by the Librarian of 
the Imperial Library, Maulavi Qasim Hasir was allowed to  
a~eigt  in the preparation of a Cataloglie raisonni! of the booke 
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of the Bohar library, on which work he was engaged fro111 6th 
May to 28tmh November 1912. 

Bardic Chronicles. 
MahBmnhop%,dhyBya Haraprasiid Shiistri, M. A . ,  C.I.E., 

made his t.hird tour this year in search of Bardic Chronicles. 
At, Bllaratpur, 110 ovamined a large colle<:tion of Sanskrit and 
Bardic manuscripts in the State Library. The best Bardic 
work is Sujan Carit of the life of Surajmsl, tbe founder of the 
Jat greatness in the Subah of Agra. The author's name ie 
Sudhan Icavi. The other Bardic works generally contain des- 
criptions of marriages of princes, border feuds with Alwar and 
IZarauli, and the transactions of the Bharatpur State with the 
British Government. 

At Bundi, too, the Shastri examined the Raj Library, 
containing about 2,000 tilanuscripts both Sanskrit and Bardic. 
The Bardic works.treat generally of the HBd% Rajput family of 
Bundi. The principal work is Va~!lBabhiiskara written about 
70 years ago by VBrllbt, SErajmall of Bundi. He was a good 
poet, a, good historian and a voluminol~s writ,er. He was ably 
aided by the then reigning prince of Bundi, who collected for 
him all the available materials for his Ilistory, the llistory of 
H5,dii CauhSns. The sutlior deals with all the Rajput princi- 
palities that  came in contact with the Bundi State. The 
work VamBa BhSskara was designed to be in 12 
R S i s  or signs of Zodiac. But the author died after the com- 
pletion of the tenth. It has now been published with a com- 
mentary by ICrsna Singha a t  Jodhpur. Several works on the 
Name subject have been written, based on the Vamsa BhBskare : 
(1) Vat~Ba Prakhsa by Pandit Gatigi? SahB8ya : ( 2 )  Vamsapradi- 
pi~ka by Gyarsira~n Miara.; (3) Vatnfla-vinoda by JagnL1nSth 
MiGra. There i s  in the library a Sanskrit work entitled Satru- 
Snlya-carita by V i ~ v a . n ~ t h a  Pandit written in the beginning of 
the eigliteenth century. I t  gives the history of RBo R ~ j 5  
Batrn Salya who played an important part in the history of 
the later Moghnls. The book has a commentarg by Pandit 
Uafigii Sahiiya, the late Prime Minister of the State, who was 
himself a voluminoris writer both in  Sanskrit and in Hindi. 
The li hrar.v contains many important Ra,rdic works including :- 

( I )  Vary~a-Kallola by Day51.am. 
(2) \iaial!~rakiiSa by RKo Tcoksasti. 
(3) eatru Salya % S ~ U  by Hi50 vegri Dungar Singh. 
(4) Vrtr!i3Bvali of tlie HiidBs. 
(6) Vani%~bhltrana by Misan Candid&. 
(6) Harnbira Rksau by Maheia Kavi. 
(7) I i 6 n ~ u y ~ ~ a ~ c e n d r i k B  by Mu~?dan Kavi. 
(8) Va~nSiivaliviirtika by DayBrR,m Pandit. 
(9) V i ~ n u  Sinyha Carita by DayA,rArn Pandit. 
,lo) ~ m m e d a  Singha Carita I,y the same. 
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At Ujjain the BhBts sometimes come. But Bardic works 
are not much encouraged. There are, however, Jagais who keep 
the genealogies of all the inhabitants; and t,hese genealogies are 
very ancient and they are taken as evidence in tlie Civil Courts 
in the Native States. Ujjain is a very ancient city and its 
exploratio~l by competent scholars is I~kely to lead to important 
results. The city stands on the eastern bank of the Siprii, 
The ancient town was to the north of the modern city. The 
site of the ancient city is now a heap oE ruins, rising frorn 10 
to 30 feet above the level of the surrounding country. The site 
of the modern city was anciently occupied by the temple of 
MahCikiila, the palace of the king, his offices, and the gardens 
belonging to  the temple and _the palace. Kiilidiisa speaks of the 
royal gardens being on the Siprii and the temple gardens on the 
Gandhavati ; the latter was n considerable stream in the poet's 
time and fashionable women delighted to  bathe in it. But, the 
stream does not exist a t  the present rnoment and i t  was only 
after a good deal of search and investigation that its course has 
been found out. It is no longer a stream now but a narrow 
drainage channel called the Gandhiinsla, which, rising a t  the 
Gomukhatekri just behind the Uj jain College, passes first 
through the Ksirasiigara, then through the most populous part 
of the city, and falls into the siprii at, the northernmopt point of 
what is regarded as the most sacred Ksettra on the Siprii. 

Two inscriptions have been very recently discovered a t  
Ujjain, one is lying a t  the Municipal office and is dated Samvat 
1195, and the other is a t  the Municipal market and is dated 
Samvat 1547. The first inscription records the conquest of 
Malwa by &Jahiir5jRdhiriija ParameRvara Jaya Singha Deva. 

But the most iniportant inscription lately discovered in the 
courltry of Malwa is a t  Mandasore I t  is dated in the Mslava 
Samvat 464. that  is, A.D. 107. I t  speaks of the reigning 
prince as Naravarmii, the son of Siddhavarrn5 and the grandson 
of Jaya Varrnii. Read with other inscriptions, found a t  Manda- 
sore and published in the third volume of Inscripturn In,dicarurn, 
i t  gives the history of Western Malwa for about 150 years, both 
before and after its conquest by the Gupta Emperors of India. 

The work done bv the Bardic Departrnent a t  Jodhpur is 
extremely satisfactory: Thiikur SBheb Guman Singh Khici. 
Superintendent of the Historical Daftar of the Mnrwar Raj, hi19 

submitted the report of the Bardic Department for 1912. The 
following worke have been copied for the use of the Asiatic 
Society of Bengal. 

( 1 )  Ajita-Carita in verse (contains a history of Mahiiriija 
Gajn Singho, Ya~ovanta  I and A jit Singha Anonymous). 

(2) KhyLta or history in prose, from Pufij to Mahlrgje 
Vijaye Singhe. 

(3) Khyiita or history in prose, from AjitanirGyena to 
Yasovente Singha I. 
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(4) Khyiita or history in prose, from Mahiiriija Dala PBii- 
gule Jaya CGnd to Mahiiriija Ajita Singha. 

(5) KhyBta or history in prose, by Maniiyet Nain Singh. 
(6) Gunabhii~i~cittra, a history in verse of MahBriija Gaja 

Singha. 
(7) DholG Miiriivaniki VBt, a historica! tale in prose. 
(8) Bhojaki panarami VidyB, a historical tale. 
(9) JagadevapamiirkivBt, a historical tale in   rose of 

Jagadevapamiir, whose daughter was married to Sismalavarmii, 
a king of Eaater.11 Bengal. 

(10) Gifigolikiiviit, a historical tale. 
( 1 I ) Siviis Thiikur Kupiivat Khiva Karn ki Kundalig. 
(1 2) Mahiiriija MBn Singh ki Gita by Siindu CRrana CBindBn. 

Besid-es these, 45 more works are in the course of being copied, 
62 have been collected from outside and illformation with regard 
to about 193 has been gathered. Thiikur SBheb Guman Singh 
Khici and hi3 staff deserve the thinks of all those who are 
interested in the Bardic Chronicles of Rajputana. The Regent, 
Mah5rR.jZ Sir Partab Singh, G.C.S.I., G.C.B., LL.D., is 
most liberally assist,ing the Asiatic Society in collecting these 
chronicles, and he has promised to continue the Bardic Section 
of the Historical Department of the Statme as long as the Societly 
desires . 

One of the most importailt services rendered to Bardic 
Literature of R,ajputana and to the Hindi Literature generall.~, 
was the exhibition a t  a meoting of the Asiatic Society of Bengal 
held in the first week of December, 19 12, by Pandit Niinu Riim 
Brahma Bhiit, of some chapters of the real P~thvirBjrBsau, as 
composed by Ilis distinguished ancestor Ciind Vardiii, the Court 
poet of Prthvirgja who lost his empire of Delhi and Ajmere by 
the Muhammadan invasion of 1139. Tho controversy long 
raging in Western India, whet,lier the current recension of that  
work is genuine, has been set a t  rest by the production of a 
fragment of CRnd's original work which was very short, while 
the current recension is very large. 

Though a good deal of interest has been taken by the 
MahRrBjdt of Bikanir in the collection of Bardic works in his 
State, little has been done, its both His Highness and his Court 
were very busy this yoar with more important State functions. 
In  fact, the Private Secretary to the MahEirajjG wrote to  the 
Shkstri not t,o go to Bikanir, as tho people there were too busy 
t o  afford him any assistance. The SbSstri, therefore, utilized 
the time at his disposal in paying a visit to Biliiflk which is the 
chief seat of an interesting religion called Ayipanth. 

The religion was preached by a lady who is known by her 
appellation Ayi or mother. The religion preached by her seems 
to be a survival of the Light Worship of eome sort of ancient 
Iran, as the ancient hietory of this religion is mixed up with 
the name of Sams-Tabrez, the sun of Tabrez. In  fact, animage 



xxvi Annual Report. [February, 1913. 

of liis tomb is-one of the chief objects of reverence to  the  
followers of the Ayi. But the chief object of their worship is a 
light fed with ghee and kept in  a dark room, along with some 
of the relics of the Ayiji herself. The lamp was lighted at 
RilBdi, in Sanlvat 1521 when Ayiji first came there ; and since 
then i t  has never been allowed t o  go out. They say i t  emits no 
sruoke but a yellow substance called Iiesara or saffron. 

Todd speaks in his history of Riijasthin of 36 races of 
Rajpu ts. The number 36 appears to be a traditional number 
and i t  does not apply so much to  the Rajputs as to  the K?attriyas 
generally. An accour~t of the 36 races of Ksattriyas has been 
found in Jodpl~ur .  The name of the work is VamSivali ViiBla. 
It is not a very ancient work, but  i t  embodies a very ancient tra- 
dition. It says that  there are 36 races of Ksattriyas, of whom, 
10 derived their origin from the Sun, 14 from the Moon, S from 
the Rsis and 4 from fire. The Keattriyas who derived their 
origin from the Rsis seemed the most ancient, because some of 
their names ?lave been found even in the Rg. Veda. A study 
of t<his book opens a wide r;.qta for research into the origin oE 
the rnling races of India. 

Catalogue of Sanskrit Manuscripts. 

Mal~smahopiidhyiiya Haraprwad Shiietri, M.A., C.I.E., and 
his two assistants Pandits Ashutosh Tarkatirtha and Nani 
Gopal Banerjee were engaged during the year in preparing a 
descriptive catalogue of rnanuscripte of the Government Collec- 
tion in the Asiatic Society's Library. The number of manu- 
ecripts t*o be cataloguetl is 10,800 out of which 3100 were 
described during the years 1910 and 1911; 1600 more have 
been describecl in the course of the year under review and the 
number now stands at 4700. 

Riijii R~jendrala l  Mitre, C.I.E., LL.D., collected altogether 
3157 manuscripts. As these manuscripts were not well known 
to the Shastri, they were comparatively a difficult task to him. 
As the rest of the manuscripts have been collected by the 
Sh5stri I~imself, i t  is expected that  in future yeare the progress 
of the work will be a little more rapid. Still four years will be 
required to  complete the catalogue, unless greater facilities 
are given to him. 

The descriptive catalogue, so far prepared, contains notices 
of a large number of Ja ina ,  Vaidika and Tiintrike worke, 
abeolubely unknown to the world. So i t  appears to many that  
the publication of the last three geara' work is desirable. But 
the portion of the collection, not yet described, contains over 
600 Buddhist and over 1'700 Jaina manuscripte, the descrip- 
tion of which is likely to increase the range of scholarly know- 
ledge. Brahminic works of the highest importance in all the 
various branchee of knowledge also await descript io~~. It is, 
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aherefore, undesirable to publish anything before the comple- 
tion of the catalogue in manuscript. If the catalogue is pub- 
lished after its completion, i t  will be possible t o  fix the 
chronology of many important branches of Sanskrit knowledge 
and also the dates of .marly important works. 

Bureau of Information. 

The Bureau of Information in the Asiatic Society was 
engaged in preparing a complete catalogue of the manuscripts 
found in the Bishop's College, Calcutta. It has also answered 
questions put  to  i t  by Civil Officers. 

The Hon. Justice Sir Asutosh Mukllopadhyaya, Kt . ,  Senior 
Vice-President, delivered an address to  the Society. 

Annual Address, 1913. 

AIR. PRESIDENT A N D  MEMBERS O F  THE SOCIETY, 
I deem ~t a lligl~ privilege to  be per~nit ted to deliver the 

Address this evening, and I trust I ~ i l ay  look forward to  the 
same kindness and forbearance fro111 this learned audience as I 
enjoyed on previous occasions, riotwithstandjng the imperfec- 
tions of my attempt to  give, in response t o  the call from the 
Chair, a brief outline of the activities of the Society during the  
last twelve inonths. 

I t  is a matter for congratulation that  the material pros- 
perity of tlle Society llas been well maintained during the past 
year. There is no substantial falling-off in our numerical 
strength; iltdeed, the number of paying members lias in- 
creased, while there has been n decrease in the list of non-paying 
members. Our financial condition is sound, and our expen&- 
ture has been strictJy regulated. R u t  the condition of our 
building has continued to be il source of some anxiety. 
Expert opinion decisively supports the view that  though the 
building, which hm now lasted for more than a century, may 
continue to serve our purpose for solno time longer, we are in 
a more or less precarious po~it ion,  and a sharp shock of earth- 
quake would mean the ruin of our valuable Library, 
accumul~t,ed during a century and a quarter, and our inestim- 
able collection of Sanskrit, Arabic and Persian manuscripts. 
The qnestion of a substantial and commodious building ade- 
quntc for our present nerds and capable of r~eedful expansion 
to meet our future demnnds, is pressing upon UR with increasing 
insistence. As n result of the deliberaptions of the Building 
Committee during tllc la,& twelve months, the balance of 
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opinion is no longer in favour of a speculative building scheme 
which found some support several years ago. A scheme of 
that  character is open to the obvious objection that  i t  is 
inconsistent with the purposes of the Society ; but i t  is equally 
open to tlle graver objection that i t  really involves an appre- 
ciable element of risk due to external circu~nstances wholly 
beyond our control, such as possible depreciation of land and 
building values owing to the transference of the Capital and 
other like unforeseen incidents. The most prudent course 
appears to  be to  erect a suitable structure on one portion of 
our property and to  make tlle most profitable use of the 
remainder, which will unquestionably prove to be an asset of 
great value. I trust I may without impropriety restate my 
firm conviction that  we are entitled to further assistance from 
the State in furtherance of the  building scheme ; such assis- 
tance would only be an appropriate recognition of the value of 
the entirely voluntary and unremunerated labours of successive 
generations of our members in the cause of the advancement of 
knowledge, the growth of which i t  is the duty of every truly 
enlightened Government to  foster. 

Let us now turn for a moment t o  the literary and scientific 
work accomplished by our members during the last twelve 
months : here we are gratified to find that  a high standard 
has been maintained from the quantitative as well as the 
qualitative point of view. I n  the department of Philology and 
Antiquities, the researches of our members connect themselves 
with the work of previous investigrztors in several important 
directions. Mr. Kingsmill has attacked afresh the problem of 
the era of Vikramadit,ya and the foundation of the Kushan 
Kingdom in India, which. aa is well known, has led to  con- 
eiderable diversity of opinion among learned scholars. Mr. 
Kinpmill has had acceaR to Chinese sources, and he puts 
forward the view that the term Kanisha is not a proper name 
a t  all but a generic name for a king, and that the real founder 
of the Kushan Dynasty was Cadiphes, who was surnamed hero 
of heroes, king of Kushanm. This view must be regarded, 
upon the somewhat meagre materials available, aa more or less 
hypothetical; but if the suggestion is ultimately confirmed, that  
thie Cadiphes. who took posaeseion of the Punjab and Western 
Magadher in 67 B.C., was identical with king Vikramaditya of 
Indian tradition, the discovery must be pronounced one of the 
moat stertling in Indian History end likely to revolutionize 
deeprooted and firmly-aettled ideas upon a fundamental point. 
Other writers amongst us made creditable attempts a t  identi- 
fication of important personages or settlement of the datee of 
important events in later periods of Indian History. Maha- 
mrshopadhyaya Haraprased Saatri maintains the affirmative of 
t.he thesia that  the Sungae, who under their leader Puspemitra 
eucceasfully persecuted the Buddhists and ultimately overthrew 
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the Maurya Empire, were not Persians as had been previously 
supposed, but were Brahmins of the Sama Vedic School accus- 
tomed to  horse-sacrifice. The same writer quotes a passage 
from a palm-leaf manuscript to  show that the poet Bhatti was 
the son of Sridhar Swami of Valabhi. On tlle other hand, a 
young scholar, Babu Surendranath Sastri, endeavours to estab- 
lish that the poet was no other than the Bhatti Bhatta t o  
whom Dhruba Sen, the third of Valabhi, granted a village in 
653 A.D. Babu Brajalal Mookerjee takes up the questiori of 
the date of the great astronomer Varahainihira and reaches the 
conclusion that  he chose the Saka year 427 as tile starting- 
point of his astronomical calculations, possibly to commemorate 
the date of his own birth. Mr. Pargiter, one of our ex-presi- 
dents, whose retirement from this country deprived us of tlle 
last member of the Indian Civil Service who had attained 
distinction as a Sanskritist, has given us an important paper on 
the Ghagrahati grant which dates back to the reign of Samacara 
Deb in the 7th century. The genuineness of this grant is, I 
think, satisfactorily established, and it can no longer be treated 
as ambiguous or of doubtful import. In  addition to this paper, 
we have n number of important epigraphical contributions. Mr. 
Ramaprasad Cllanda endeavours to  establisll that the Kam- 
bojas were Kach Raj Bansis and that  tlie inscription on the 
Dinajpur pillar, which records the erection of a temple of Siva 
by a Gaudian King of the Kamboja family, was prepared 
towards the close of the 10td1 century. Babu Rakllaldae 
Banerjee has turned his attention to the Blekhara inscription 
and the Machli-Sahara grant, and has reached the conclusioti 
that Harischandra, the son of Jaychandra, reigned in Oudh for 
seven years after his father had lost his life in the battle of 
Chandnwar. Mr. Mohanlal Pandia has subjected tlie Atapura 
inscription to  a critical exanii~lation and reviewed the two 
conflicting theories, namely, that t l ~ e  kings of Mewar were of 
Suryyn Vainsa origin and that the Chiefs were originally 
Nagar Brahmans. Babu Aks l~a~kumar  Rlaitra has discovered 
traces of Buddhism in the District of Maldah, and his find, 
which consists of two images, one of Buddha and the other of 
Rodhisettva Lokenath , cannot but arouse the interest of all 
serious students of Buddhistic Iconography. Of great interest 
is A paper by Ramanuje Swanly of the famous Vaisnab temple 
near Vizagapntanl in the Madras Presidency, in which he 
repudiates the theory that the temple originally Saivait was 
subsequently convert,ed to Vaishnabait purposes by Ramanuja 
in the t,welfth century. These contributions are of undoubted 
value and interest ; but the activity of our members in the 
direction of Sanskritic studies must not be judged solely by 
the papers mentioned ; the publications which constitute t l ~ e  
Bibliotheca Indica Series are of coneiderable importance and 
deaerve more than a pctseing notice. 
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Amongst uew works published d ~ ~ r i l l g  the last year, the 
place of honour must be given t o  the Tibetan version of a, 

comprehensive Buddhist-Sanskrit commentary on the famous 
Sanskrit lexicon, Amarkosh, edited by Dr. Satischandrn Vidytt 
bhushan, who had previously brought to  light the text of the 
lexicon itself from Tibetan sources. We have here a fresh 
illustration of the great possibilities of useful research in the 
domain of Sanskrit learning through the medium of Tibetan 
sources, and I am constrained to admit with feelings of keen 
disappointment that  our progress in the pursuit of Tibetan 
studies has not been particularly creditable, since the days of 
our illustrious member Csoma de Koros, whose collected 
papers were recently republished by us and whose impressive 
figure will henceforth adorn our rooms through the courtesy of 
tlie Hungarian Academy. Considerable importance must also 
be attached t o  the publication of two interesting treatises on 
the school of Smriti or Law and Usage prevalent in Orissa, 
viz. the Smritiprakas and t l ~ e  Suri Sarvasva. I t  cannot be 
disputed that  out. attention has hitherto been monopolised 
principally, if not elltirely, by the more famous digests of 
Hindu Law, and there is good ground for the suspicion that  
local customs and rules have consequently not  received the  
attention they degerve. In  the same series, we see the begin- 
nings of literary arid grammatical works of considerable impor- 
tance, the Bhasa Rritti, a commentary on the Grammar of 
Panini, and Saduktikarnamrita, a poetical ant hologv by 
Sridhar Das, dating back to the origin of TJakshman Sen who 
flourished in the twelfth century. I t  is a matter for genuine 
satisfaction tllat considerable activlty has also been displayed 
during the last year i n  the matter of the publication o f  Arabic 
arid Persian works of literary or historical importlance such a8 
the Persia11 fairy tale Gulriz, edited 11y the late lamented Mr. 
Azou and Aga Mul~anlmad Razim Sl~irazi : the Shah Alam 
Nanm, edited by the briiliant scholar too earlv lost to the 
cnrlse of linquistic researches in this country, the late Mr. 
Harinath I)e ; the memoirs of Shnb 'C'ahmasp, eclited by our 
late Philoloyiccll Secretary, Dr. Phillott : and the Shah Jehttn 
Nama, edited by Prof. Yazdani. I trust I have said enough to 
indicate how varied and extensive is the collection of Sanskrit, 
Tibetan, Arabic and Persian works which still wait t o  be 
placed at the disposal of the learned world; in fact, tho zeal 
wi th  which our editors have worked h w  been so great that  the 
furids a t  our disposal for the publication of t l ~ e ~ e  workq has 
been exhausted, and we must eithcr press for tt substantial 
inc reas~  of the Government grant or considerably restrain the 
activity of our editors. The situatiori is rather embarraseing, 
and the difficulty is enhanced by the fact that .  as the search 
for Sanskrit. Arabic end Persian manuscripts is vigorously 
carried on, fresh materials are brought to light which i t  is 
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incumbent on us as a learned body t o  bring within the easy 
reach of scholars interested in the  progress of Oriental studies. 
To take one illustration only, Mahamahopadhyaya Haraprasad 
Sastri has, in the course of his searches for Sanskrit manu- 
scripts, come across a copy of an important work on Hindu 
Law called Smri t i  Manj ari by Gobindaraja, the great commen- 
tator  on the Institutes of Manu. This manuscript dates back 
t o  the year 1145 and effectively contradicts the theory put  
forward by Prof. Julius Jolly that Gobindaraja flourished 
between the 11 th and the 15th cer~turies and could be identified 
with King Gobindachandra of Icanauj. One can imagine 
without dificulty the stir which would be created in the learned 
world of Orientalists by the publication of an accurate edition 
of this work. The Sastri has also been fortunate enough t o  
come across a palm-leaf manuscript of Parasara Smriti, copied 
in 1142. We cannot but lament Chat the funds at our disposal 
make i t  impossible for us t o  publish works of this description 
a t  an early date,  and even to  havo them properly catalogued. 
I feel assured that  if the importance of the undertaking was 
better recognized and more liberal grants allowed for the 
purpose, there would be no lack of Sar~skritists amongst the 
younqer generation of our scllolars to explore this field, with 
honour to the Society and advantage to  the caust. of learning. 
Before I pass away finally from this department of our work, I 
may dwell for a moment upon the progress recently made in 
the search for Bardic Chror~icles. The importance of research 
in this direction cannot be overestimatecl or too frtlquently 
reiterated. If ever the liistory of the Rajput States is t o  be 
correctly appreciated and the development and downfall of the 
great military race of India graphically depicted, an accurate 
and exlla~lstive collection must speedily bo made of the tradi- 
tions handed down from generation to generation by the bards 
of Rajputana. In  the course of llis third tour, tlle Sastri has 
come across important collec~tions :tt Ujjain, tJodl~pur and 
Mundi, and llas cliscovc.red the original of the real Pritllviraja- 
rasnu, composed by Clia~id. thc: illust~rious Court-poet of 
Pritl~viraj,  the last Hindu Emperor of 1)ellli. It is now 
conc~luelvely established that  the work oE ('hand, in its original 
forni, was of moderate lengtlk, and has atrtczined its yreserlt sizc 
by successive accretions not always easy to differentiate from 
the genuine original. 'rhe held o f  work tlius brought t o  light is 
extcnuivc, and as so011 as the final report of the results achieved 
is prepared, wc~ shall be in n position to make out a strong 
case for renrw;~l of the grant for search of Rardic Chronicles. 

In the domain of the Natural and Physical Sciences, u7e 
have a num l ~ e r  of irnportant papers em bodying recondite 
researches which ~t is not easy to make intelligible to  the lay 
mind. It is sufficient to  say that  two further instalments have 
beer1 published of the nlonumental work of Mr. Gamble on 
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the Flora of the Malayan Peninsula. Dr. Praphullachandra 
Ray and his pupils have made important contributions, well 
calculated to maintain the reputation of the chemical labora- 
tory of the Presidency College. Dr. Annandale has given us a 
paper on some recent advances in our knowledge of the fresh- 
water fauna in India, and we are all grateful to him in that  he 
puts the most recondite things in Zoology in a way intelligible 
to persons, who, like me, can make no pretension to  technical 
zoological knowledge; that is an invaluable gift not povsesed 
by many, and I am afraid that even those who possess i t ,  do 
not always feel inclined to utilize i t  for the benefit of the non- 
technical reader. To guard against any possible misconception, 
I may be permitted to  lay stress here on the fact that the 
scientific papers published in our journal do not by any means 
afford a fair indication of the true extent of the scientific 
activities of our members. It cannot be overlooked that their 
researches are, in the main, published in official periodicals. 
specially maintained for the purpose. It would be, therefore, 
most unfair to institute a comparison between our publications 
now and half a century ago and then to draw an inference 
adverse to the reputation of tlie present generation of our 
members. 

I regret that  the time a t  my disposal makes i t  impossible 
for me to give a more minute and more extended analysis of 
the work upon which our members have been engaged during 
the 1-t twelve months ; but I venture to  express the hope that  
even this imperfect account may, in some measure, serve to 
indicate the nnselfish devotion with which our n~embers have 
endeavoured to  advance the bounds of knowledge, to  the best 
of t,heir ability and with the limited resources placed a t  their 
tlisposal. No scholar, even superficially acquainted with tlie 
llistory of philological or scientific research, can legitimately 
express a disappointment that epoch-making discoveries are 
not made once every twelve montlis. The work wllicll lies 
hefore the investigator of the present generation is full of 
obvious difficulties, and he can hardly be expected nowadays 
to announce striking results merely upon the reading of a new 
text, tlie deciphering of a new inscription or the observation of 
n hitlierto unnoticed natural fact or pllenomenon. The most 
~ 'a tent  trutha have been already investigated and announced, 
and the most devoted student can ordinarily hope only to 
extend the bonn& of knowledge in directions previollsly 
indicated and partially explored. In  the ,zccomplisllment of 
this difficult task, the members of our Society have strenuously 
and successfully laboured, and I canestly trust that they will 
pursue their enq riiries with renewed vigour under the au~pices 
of that distinguished statesman and scholar who has consented 
to watch our interests and preside over our deliberations 
during the next twelve months. 
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The President announced the election of Officers and Mem- 
bers of Council for the year 1913 to be as follows :- 

President : 

His Excellency the Right Hon. Thomas David Baron Carmichael 
of Skirling, G.C.I.E., K.C.M.G. 

Vice- Presidents : 

Colonel G. F.  A. Harris, C.S.I., M.D., F.R.C.P., I.M.S. 
G .  Thibaut, Esq., C.I.E., Ph.D., D.Sc., P.A.S.B. 
Mahamahopadhyaya Haraprasad Shastri, C.T.E., M. A. ,  F.A.S.B. 
D. Hooper, Esq., F.C.S., F.L.S., F.A.S.B. 

Secretary and Treasurer : 

General Secretary:-G. H. Tipper, Esq., M.A., P.G.S. 
Treasurer :-The Hon. Justice Sir Asutosh Mukhopadhyaya, 

Kt., C.S.I., D.L., D.Sc., F.RS.E.,  F.R.A.S., F.A.S.B. 

Additional Secretaries : 

Yl~ilological Secretary :-Capt,. C. L. Peart , 106th Hazara 
Pioneers. 

Natural History Secretary :- W. A. K. Christie, Esq., B.Sc., 
Ph.D. 

Anthropological Secretary:-J. Coggin Brown, Esq., M.A., 
F.G.S., F.C.S. 

Joint Pl~ilological Secretary :-Mahamahopadhyaya Satis 
Chandra Vidyabhusana, M.A., Pll.D., P.A.S.B. 

Medical Secretary :-Capt. J .  D. Sandes, M.B., I.M.S. 

Other Members of Council : 

E. P. Harrison, Esq., P1i.D. 
H. H. Hayden, Esq., C.I.E., R.A., R.A.I., F.G.S., P.A.S.B. 
N. Annandale, Esq., D.Sc.. C.M.Z.S., F.L.S., F.A.S.B. 
W. K. Dods, Esq. 
S. W. Ketnp, Esq., B.A. 
H. G. Tomkins, Esq., C.I.E., P.1t.A.S. 
U'. C. Hossack, Esq., M.D., D.P.H. 
(!apt. R. B. Seymolir Scwell, M.R.C.S., L.R.C.P., I.M.S. 

The President also announced tlie election of Fellows to be 
as i'oll0ws:- 
Major A. T. Gage, I.M.S. 
E. Vredenburg, Esq., B.L., B.Sc., A.R.M.S., A.R.C.S., F.G.S 
,J. P. Vogel, Esq., Ph.D., Litt.D. 
S. W. Kemp, Esq., B.A. 
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The meeting was then resolved into the Ordinary General 
Meeting. 

COLONEL G. F. A. HARRIS, C.S.I., M.D., F.R.C.S., I.M.S., 
in the chair. 

The minutes of the last meeting were read and confirmed. 

Fifty-nine presentations were announced. 

The General Secretary reported the death of Mr. V. 
Venkayy a. 

Mr. Ekendranath Ohosh, L.M.S., B.Sc., was balloted for 
as an Associate Member. 

The following papers were read :- 
1. Indian Dermaptera collected by Dr. A. D. Imms. By 

MALCOLM BURR. Communicated by DR. N .  ANNANDALE. 
This paper will be published in a subsequent number of' 

the Journal. 
2. Thre Composition 01 the. Water of the Lake of Tiberias. 

By DR. W. A. K. CHRISTIE. 
3. Aquatic Oligochaeta of the Lake of Tiberias. By MAJOR 

J. STEPHENSON. 
These two papers have been published in the Journal for 

.January 1913. 
4. Notes on Fr. C .  Uomez Rode1e.s' article on the Earliest 

Juu i t  Printing i n  India. By REV. H. HOSTEN, S.J. 
This paper will be published in t~ subsequent number of 

the Journal. 

The L4djourned Meeting of the Medical Section of the 
Society was held a t  the Society's R>oorns on Wednesday, the 
12th February, 191 3, a t  9-30 P.M. 

DR. W. C. HOSSACK in the chair. 

The following members were present :- 
Dr. Adrian Caddy, Major E. D. W. Greig, I.M.S., Lieut.- 

Col. A. H. Nott, I.M.S., Lieut.-Col. L. Rogers, I.M.S. 

The minutes of the last rneet,irlg were read and confirmed. 

The following paper was reed :- 
On Cau~es  01 death and errors of Diagnoeis in one thoueand 

Poet-iI1orlems.-By LIEUT.-COL. L. ROGERS, C.I.E., I.M.8. 
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The Monthly General Meeting of bhs Society was held on 
Wednesday, the 5th March, 1913, at 9- 15 P.M. 

MAHAMAHOPADHYAYA HARAPRASAD SEASTRI, C.I.E., Vice- 
President, in the chair. 

Maulavi Abdul Wali, Dr. N. Annandale, Mr. J .  Coggin 
Brown, Babu Nilmani Chakravarti, Mr. P. Doxey, Mr. 
Ekendra Nath Ghosh, Mr. T. P. Ghosh, Mr. F. H. Gravely, 
Mr. H. G Graves, Mr. A. H. Harlev, Mr. 1). Hooper, Rev. H. 
Hosten, S.J . ,  Mr. J. Insch, Mr. K.  P. Jnyaswal, Babu Broja- 
gopd Mukherji, Dr. Sat.is Chamdra Vidyabhusana, Rev. J. 
w:i,t,t. 

Visitor :-Mrs. Insch. 

The millutes of the last meeting were read and confirmed. 

Twenty-five presentations were announced. 

T l ~ e  General Secretary reported that Rai Rajendra Chandra 
Sststri Bahadur and Major H. J. Williams, King's Dragoon 
Guards, have expressed a wish t o  withdraw from the Society 

The General Secretary read the names of the following 
gentlemen who were appointed t o  serve on the various Com- 
mittees during 1913. 

Finance Committee 

Dr. N. Annandale, Dr. .W. A. K. Christie, Mahamahopa- 
tlliywya Haraprasad Shastri, C.I.K., Mr. W. K. Dods, Mr. R,. D. 
Mehta, C.I.E., Mr. H .  G. Tomkins, C.I.E. 

Lzbrary Committee. 

Dr. N. Annandale, o r .  W. A. K. Christie, Mahamahopa- 
dhyaya Haraprasad Shastri, C.I.E., Mr. J. A. Chapmen, 
Dr. E. P. Harrison, Mr. H. H. Hayden, (I.I.E., Lieut.-Col. F. P. 
Maynard, I.M.S., Capt. J. 11. Sandes, I.M.S., Dr. E. D. Ross, 
C.I.E., C ~ p t .  C. L. Penrt, I.A., Dr. G .  Thibaut, C.I.E., Dr. D. B. 
Xpooner, Mr. J. Coggin Brown. 

Phil~logicab Committee. 

Mr. Abdulla al-Mamun Suhrawardy, Hon. Mr. E .  A. Gait, 
C.I.E., Dr. Oirindra Nath Mukhopadhaya, Mahamahopadhyaya 
Heraprnaad Shastri , C. I.E., Babu Monmohan Chakravarti, 
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Babu Muralidhar Banerji, Babu Nogendra, Nath Vaeu, Babu 
Rakhal Das Banerji, Dr. E. D. Ross, C.I.E., Capt. C. L. Peart, 
I.A., ,Dr. Satis Chandra Vjdyabhusana, Dr. G. Thibaut, C.I.E., 
Maulavi Abdul Wali, Mr. A. Venis, Babu Nilmani Chakravarti. 

The following gentlemen were balloted for as Ordinary 
Members :-- 

Prof. P .  S .  Macmahon, Canning College, Lucknow, pro- 
posed by Mr. S. W. Kemp, seconded bv Dr. W A. K. Chris- 
tie ; Prof. T. L .  Simonsen, Presidency College, Madras, pro- 
posed by Mr. s .  W. Kemp, seconded by Dr. W. A. K. Christie ; 
Capt. David Munro, M.B., I.M.S., proposed by Lieut.-Col. L. 
Rogers, C.I.E., seconded by Capt. J. D. Sandes, I.M.S. 

Mr. K. P. Jayaswal exhibited an elephant-headed drain-pipe 
found in 1900 in the ruins of the old Rajagriha of the Brihad- 
rathas and the Sisunagar. 

The following papers were read :- 
1. Tipulidae and Culicidae from the Lake of Tiberias and 

Damascus. By  F. W .  EDWARDS, B.A., F.G.S. Communicated 
by DR. N .  ANNANDALE. 

This paper has been published in the Journal for January 
1913. 

2. A Preliminary Account of a revised Clussification ot 
I nde  Auutralian Passalidue. By F. H. GRAVEL 1.. 

This paper has been published in t,he Journal for Novem- 
ber 1912. 

3. iMaterial.s for a Flora of the Malayan Peninsula, No 24. 
By J .  SYKES (:AMBLE. C.I.E., M.A., F.R.S., late of the Indian 
Forest Department. Communzcat~d by the Natural History 
Secretary. 

4. Notes on the Biological work of the R.I.M.S. " Investi- 
gator ' ' during the Survey Seaso7~s 1910-1 1 and 191 1- 12. By 
CAPT. R. B. SEYMOUR SEWELL, I.M.S. 

5. The Internal Anatomy of the Blind Prawn of Galilee 
(Typhlocaris galilea Calm). By EKEN DRANATH UHOSE, L.M.S., 
B.Sc. 

6. A Note on Rotifers from Galilee. By C. F. ROUSSELET, 
F.Z.S. Communicated b y  DR N .  ANNANDALE. 

These four papers will be published in a subsequent num- 
her of the Journal. 

7. On the e'dentific&tion of Ihe Soma Plant. By RRAJA LAJ, 
MUKHBRI, M.A. 

This paper has been returned to author for condensattion. 
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8. The Ancient Civilization of Bengal. By MAHAMAHOPA- 
DHYAYA HARAPRASAD SHASTRI, C.I.E. 

This paper has not yet been submitted to the Publication 
Committee. 

The Adjourned Meeting of the Medical Section of the 
Society was held a t  the Society's Rooms on Wednesday, the 
12th March, 1913, a t  9-30 P.M. 

COL. G. F. A. HARRIS, C.S.I., in the chair. 

The Eollowing mernberv were present :- 
Dr. A .  S. Allan, Capt. J. H. Burgess, I.M.S., Major 

E. D. W. Greig, I.RI.S., Dr. W. C. Hossack, Surgeon-Captain 
F. F. MacCabe, Major D. McCay, I.M.S., Lt.-Col. E. A. R. 
Newman, I MS., Dr. Indumadliab Mallick, Lt.-Col. A. H. Nott, 
T.M.S., Lt.-Col. F. O'Kinealy, I.M.S., Capt. J. D. Sandes, 
I.M.S.. Honorary Secretary. 

Visitors :-Capt. Green Armytage, I.M.S., Dr. G. N. Cliat- 
terjee, Major Dicklnson, 1.M.S , Dr. E. H. Hankin, ('apt. R. B. 
Lloyd, I.M.S., Capt . E C. Pllelan, I. M.S., Dr. D. Quinlan, Lt.- 
Col. A. Snlitll, I.M.S., CoI. S~itllerla.nd, I.M.S., Major Winter. 
I.M.Y., and two otllers. 

The minutes of the last meeting were read and confirmed. 

I. Clinical cases were shown :- 
1. Lt.-Col. Nott sllowed a case of nerve thickening. 
2. Lt.-Col. Newiiian showed a new form of towel clip and 

some new dressing materials. 

11. The followirig paper was read :- 
Sera diagnosis of Syphilis-Ry Lt.-Col. Sutherland, I.M.S. 
Major Greig, Lt.-Col. O'liinealg, Lt.-Col. Xott, Capt. 

Green Armytage, Dr. bfallick, Col. Harris spoke, and Col. 
Sutllerlnrid replied. 



APRIL, 1913.  

The Monthly General Meeting of the Society wm held on 
Wednesday, the 2nd April, 1913, a t  9-15 P.M. 

His Excellenoy the Right Hon'ble THOMAS DAVID BARON 
CARMICHAEL OF SKIRLING, G.C.I.E., K.C.M.G., President, in 
the chair. 

The following members were present :- 
Maulavi Abdul Wali, Xr. J. C. Brown, Prof. P. J. Briihl, 

Mr. G. R. Clarke, Rev. W. K. Firminger, Mr. T. P. Ghose, Mr. 
F. H. Gravely, Mr. H.  H. Hayden, C.I.E., Mr. D. Hooper, 
Rev. H. Hosten, S.J., Mr. W. Jeasop, Mr. K. P. Jayaswal, 
Mr. S. W. Kemp, Mr. R. D. Mehta, C.I.E., Babu Brajolal 
Mukerjee , Capt. C. L. Peart, hlahamahopadhyaya Haraprasad 
Shastri, C.I.E., Rai Rahadur Lolitmohan Singha Ray, Mr. G. 
Stadler, Mahamahopadhyaya Dr. Satis Chandra Vidyabhusana, 
Rev. J. Watt. 

Visitor :- Mr. G. M. Philips. 

The minutes ot the last meeting were read and confirmed. 

Sixteen preserr tations were announced. 

The General Secretary reported that Major G. P. Lenox- 
Conyngham, R.E., and Mr. H.  Wright have expressed a wish to  
withdraw from the Society. 

The following gentlemen were balloted for as Ordinary 
Members :- 

M r .  R. S. Bhatnagat,, Civil Judgc, Shahpura, Rajputana. 
proposed by Rai Bahadur Ram Saran Dm,  seconded by Rai 
Bahadur Munna La1 ; Mr. Charles Cumming Calder, Curator of 
Herbariutn, Rsoyal Botanic Garden, Sibpur, Howrah, proposed 
by Mr. D. Hooper, seconded by Mr. S. W. Kemp; Mr. M .  S. 
Rama Rwami, Officiating Curator of the Herbarium, Royal 
Botanic Garden, Sibpur, Howrah, proposed by Mr. D. Hopper, 
seconded by Mr S. W. Kemp ; Rai 8aheb Bhagvaii Sahay, M.A., 
B.L., Officiating Inspect,or of Schools, Patna Division, Banki- 
u proposed by Babu Panchanana Mukhopadhyaya, 
~econded by Mahamahopadhyaya Haraprased Shnstri, C 1.E. : 
Mr.! Bernard AlJred White, Assistant, Messrs. Bird & Co., 
proposed by Mr. W. Kirkpatrick, seconded by Col. G. F. A. 
Harris, (T.S.1. 

Messre. S. W. Kemp and J. Coggin-Brown exhibited a 
collection illustrative of Abor and Galong Ethnology. 
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The following papers were read :- 
1. Copies of two Recently Discovered Letters of Major 

James Rennel1.-By REV. W .  K .  FIRMINQER. 
2.  Entomostrma from Lake Tiberias.-By ROBERT GUR- 

NEY. Communicated by the Natural History Secretary. 
This paper will be published in a subsequent number of 

t G s Journal. 
3. On Srid-pa-ho : a Tibeto-Chineae tortoise chart of divina- 

tion.-By DR. SATIS CHANDRA VIDYABHUSANA. 
This paper will be published in the Memoirs. 
4.  Ancient History of Bengal : the prtiun of Banga 

Bagadha race.-By MAHAMAHOPADHYAYA HARAPBASAD SHAB- 
TRI, C.1 E. 

This paper has not yet been submitted to the Publicatiion 
Committee. 

5 .  8arcocolla.-By DAVID HOOPER. 

The Adjourned Meeting of the Medical Section of the 
Society was held a t  the So~iet~y's Rooms on Wednesday, the 
9th April, 1913, a t  9-30 P.M. 

MAJOR D. MCCAY, I.M.S., in the chair. 

The following members were present :- 
Dr. Adrian Caddy, Dr. K. K. Chatterjee, Col. B. H. 

Deare, I.M.S., Major H. B. Foster, I.M.S., Dr. Harinath Ghosh, 
Dr. Irldumadhav Mullick, Major J. W. F. Rait, I.M.S., Lt.- 
Col. L. Rogers, C.I.E., I.M.S. 

Vibitors :-Dr. Nanilal Pan and Dr. D. D. Wileon. 

The minutes of the last meeting were read and confirmed. 

I. Clinical cases were shown. 

11. Lieut-Colonel L. Rogers showed a diagram and col- 
oured drawings illustrating the distribution of the lesions of 
the bowel9 in dysentery. 

111. A paper was read by Dr. Hari Nath Ghosh, Rai Ba- 
hadur, on the  results of trial of four indigenous drugs at the 
Campbell Aospi tal . 

(1) Ixora Coccinea (Rsngon Phull) for dysentery. 
(2) Holarrhena, Antidysenterica (Kurchi) for dysentery. 
(3) Meia Azedireohta (Nirn) for fevers. 
(4)  Berberis Lyceum (Sario Hsridre) for fevers. 
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~ a j o r  Rait showed a patient from whom he had removed 
the spleen for rupture of the organ. 

Dr. Caddy showed two X-ray photos illustrating a cam 
of Antrum disease. 



MAY, 1913. 

The Monthly General Meeting of the Society was held on 
Wednesday, the 7th May, 1913, at, 9-15 P.M. 

D. HOOPER, Esq., F.C.S., F.L.S.? F.A.S.B.. in the chair. 

The following members were present :- 
Maulavi Abdul Wnli, Mr.  J. Coggin Brown, Dr. I?. J. 

Rriihl, Dr. L. L. Fermor, Rev. H. Hosten, S. J., Mr. J. Tnsch, 
Mr. H. C. Jones, Mr. W. A. Lee, Mr. G. Stadler. 

The Minutes of the lest Meeting were read and c:onfirmed. 

Twenty-three presentations mere announced. 

The General Secretary reported that the Hon. Sir Arthur 
Henry MacMahon, K.C.I.E. ; Major William Frederick Travers 
O'Connor, C.I.E., R.A ; Mr. H. T. Cullis, I.C.S. ; Nawab Ali 
Hossain Kllan Sahib, Mr. C. Bergtheil, and Mr. D. Petrie 
have expressed a wish to withdraw from t'lie Society. 

The Chairman announced that Mr. G. H. Tipper had t,aken 
charge of the office of General Secretary from Mr. S. W. Kemp. 

The following gentlemen were balloted for as Ordinary 
Members :- 

Dr. E .  H .  Hankin. M.A., D.Sc., Grand Hotel, Calcutta, 
proposed by Lieut.-Col. L. Rogers, C.I.E., seconded by Capt. 
J. D. Sandes, I.M.S. ; and Pundit Manoharlal Zutshi, M.A., 
Head Master, Government Higl: School, Sllahjallanpur, pro- 
posed by Ran1 Saran T)a.s, Rai Rahrtdur, seconded by Dr. Munna 
La1 , Rai Bal~adur. 

The following papers were read :- 

1. A Synopsis of the Dioscoreas of the Old World, Africa 
cn:cluded, with descriptions of new sp~cies  and of varieties.-By 
1 ) .  PRAIN and I .  H .  BURKILL. 

This paper will be published in a subseqrlent number of the 
.Journal. 

2 .  On Variations i n  the Plowers of Limnanthemum indicum, 
Thwailes.-By H .  M .  CHIBBER. Communicated by the Natural 
History Secretary. 

3. Notes on Pollination of Colocasia Antiquorum.-By 
M A U D E  L. C~,EGHORN. Communicated by thle Natural History 
Secratnr?y. 
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This paper will be published in a subsequent number of the 
Journal. 

4. A Double compound of mercuric oxide with Acetone.- 
By JITEN DRA NATH RAKSHIT. Commu~zicated by DR P .  C .  RAY. 

Gunning (Zeit. anal. Chem., 24, 147) observed that  acetone 
llas the property of dissolving 'precipitated mercuric oxide and 
devised the woll-known method for the detection of acetone. 
Emerson Reynolds (Proc. Royal Soc., 17,  431) and Kutscherof? 
(Ber. 17,  20) have prepared the compound 3Hg0,2C,H60 from 
the solution of mercuric oxide in acetone. By the following 
process another condensation product is obtained. To  a 
saturated solution of mercuric chloride excess of caustic soda 
is added. The mercuric oxide thus precipitated is washed 
twice wi th  its equal hulk of water, so that  the alkali is not 
corupletely removed. Then acetone is added drop by drop 
with constant agitation, till about two-thirds of mercuric oxide 
is dissolved. Finally i t  is shaken vigorously and allowed to 
settle for a few minutes, then filtered. The filtrate is eva- 
porated on a water-bath and pale yellow, flaky crystals are 
obtained. They are washed and dried in a dessicator over 
sulphuric acid. O.594Og gave 0-585g. HgS. Percentage of 
Hg  = 84.89; C,H,O 3Hg0 requires Hg = 84.96 per cent. It has 
been observed that  the presence of alkali is necessary for the 
condensation. Similar products are also obtained from a 
solution of mercuric chloride and acetone by alkali carbonates, 
ammonia and substituted ammonium bases. 

The products formed, however, are not of the same appear- 
ance. I am engaged in preparing compounds of mercury and 
similar metals with other compounds containing ketonic radi- 
cals. 

5 .  Firoz Shah,'s Tunnels at Delhi: n note b?y REV. H .  
HOSTEN, S.J. 

I have twice already dealt with this subject (cf. J.A.S.B..  
191 1, pp. 90-108 ; 1912, pp. 279-281). Sir Edwihrd Maclagan, 
who is not less illterested in i t  than myself, kindly @ends 
me a further allusion to t,ht Delhi tiinnels, an extract from 
a letter dated Hodal, June 3, 1857, and addressed by P. H.  
(probably Mr. Harvey) to  Colonel Becher, Camp, Delhi. 

" The Raja of Bulluhghur, a scoimdrel, sent me the en- 
closed last night : ' There are unknown covered ways running 
a11 through the north pert of Delhi ' ; hut BIetcalfe should 
know about these, one heing snppo~led t o  run from Hindoo 
Rao's house to  the Palace." 

I Uf. Cor,. KEITH YOUNQ, Delhi,-1867, London, 1902, p. 77. This 
reference, being more then a rnonth earlier than the incident related in 
J.A.S.B., 1912. pp. 280-281, nlay explain how the eoldiers, having got  
hold of the  tradition, " would not be ronvinred but that the rebels wero 
working a mine l~nder their feet." 
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I &m also informed that Mr. Gordon of the P.W.D. found 
lately in a cemetery lying between the Ludlow Castle Road ant1 
Underhill Road two shafts of an underground passage. They are 
about 30 f t .  deep. Mr. Gordon tliougllt they were alnlost cer- 
tainly used for bringing water frotn the canal to feed some wells 
under the ridge. Tlie connecting tunnel was about 4 ft.  liigll out, 
arid filled with canal silt. The Executive Engineer a t  Dell~i 
suggested the same explanation. If so, i t  is argued that  the 
tunnel would not be earlier t!lan the canal, viz., ' Al i  Mnrdiin 
m1i.n7s time. 

Since ' Ali Mardan III.lGn was a t  Dellii between 1637 and 
1657, I answer that, i f  tlle shafts now discovered prove to be 
connected with his canal, they do not disprove the existence of 
Firoz @Ah's tunnels, these being mentioned much earlier by 
Monserrate (1581), by AbE-1 Fazl (ante 1596) and Finch (161 1). 
If Firoz SJh8h's tunnels had been aqueducts too, how is i t  pos- 
sible bhat, two centuries a t  moat after their construction, and  
a t  a time when they were in a n~uch  better state of preservation 
than they may be now, tradition stated they had been used by 
Firoz &Lh to go from one place to another ? 

Firoz E&i,ll was hinlself a great builder of canals (cf. 
ELLIOT, Hist. of India, 111. 300, 433 ; IV.  8 .  11 ; VI. 225 ; V I I .  
86) ; but I fancy that these cailals must have been open, above 
ground. Even, if in parts they should not have been so, i t  
would be hard to  understand lrow Abii-1 Fazl sliould have repre- 
sented then1 as intended for quite a different purpose. Not 
only so, but in the very passage where he nlentions the 
tunnels, he distinguisl~es then1 from a canal made by Firoz 
&h5h near FirozBbBd. Cf. z i n ,  Col. Ja,rrett's trans]., 11. 279. 

Besides, the building of tunnels was not limited by Piroz 
S3g.h to Dellii. Wit,llin tlie fort of His5r Firozah " a  palace 
was built, which had no equal in the world, and the various 
apartments of wl~icli were cont.rived with infinite pains. One 
of the arrangements of this palace was that any person, having 
a general acquaintance wit11 the place, after passing througll 
several apart~nent~s, wolild arrive at, the centre. This central 
apartment under tlie palace was very dark, and the passages 
were narrow, so that if the atte~ldants did not guide the visitor 
lie would never be able t,o find his way out. Indeed, i t  is said 
that a servant once went into t(11at place, and, after he had bee11 
n~issi~lg for some days, t,he guards went thel-e ii1 search of llirll 
and rescued liim from tlie darkness." 

This extract is taken frorn the TGrikh-1: Firoz &Zh;i of 
Shalns-i Sirsj 'Afif, one of FIroz Sh5h's court-historians (ELLIOT, 
R i ~ t .  of India, 111. 299, 260). I t  is quite likely that Shams-i 
Sirfij 'Afif described Firoz S_hhdh's Dellli tunnels ; ~infortunately, 
not one of the four MS. copies of his work u ~ e d  by Elliott was 
c:oinplete. (ibid., p. 271 ). 

The nnderground passages in the Palace of H i ~ i . r  Pirozeh 
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remind us of similar ones found in the  Agra and Delhi forts. 
Tradition says t ha t  during the Mutiny two or three soldiers 
ventured into the underground passages of the Agra Fort ,  and 
were never heard of after. 

Eqiially curious is a passage in Ibn Batiita, who was 
appointed judge of Delhi in the time of Piroz SJhhah's immediate 
predecessor, Muhammad 11, i bn T l i d l aq  (reigned 1325-51), 
son of (aiyiisu-d-din T u d l a q  SJ1ha11 I (reigned 1320-25). 

Delhi, he says, was of great extent. I t  consisted then of 
four neighbouring ciiies : Delhi, properly so called, the old city 
built by the idolators, and conquered in 584 H. (A.D. 1188) ; 
Siri, given by the Sul t%n to  Ehiy Bsu-d-din (reigned 1266-87), 
grandson of the Khalif 'Abbiside A1 Mustansir. when he came 
to  visit him; Tu&laqiibiicl, so called from the father of the 
Sult5n of India whose court Ibn Batfita had come to  visit; 
,Tahin-paniih, the town specially designed for the residence of 
the then reigning Sultltn of India, Muhammad S_hZh. 

' '  He built i t ,  and jt was his intention to  connect all these 
four cities together by one and the same wall. He raised a 
portion of i t ,  but  abandoned its completion in coneequence of 
the enormous expense its erection would have entailed. 

"The wall which surrounds Dehli has no equal. It is 
eleven cubits thick. Chambers are constructed in it which are 
occupied by the night watch and the persons charged with the 
care of the gatee. I n  these chambers also there are stores of 
provisions called ambzr, magazines of the munitions of war, 
and other8 in which are kept mangonels and ra'zdas ( ' thun-  
derer '-a machine employetl in sieges). Grain keeps in these 
cl~ambers without change or the least deterioration. I saw 
some rice taken out of one of these magazines; i t  was black in 
colour, but  good to  the taete I also saw some millet taken 
out. All these provisions had been etored by Sultfin Balban 
[1266-12871 ninety years before. Horse and foot can pass in- 
~ i d e  this wall from one end of the city to the other. Windows to 
give light have been opened in it on the in.side towards the city 
h e  lower part of the wall is built of stone, the upper part of 
brick. The bastions are numerous and closely placed. The 
city of Dehli ha.s twenty-eight gates. First,  tha t  of Badiiiin, 
which is the plincipnl * * * "  ( E L L I O T ,  Hiab. of India, 111. 
589-590). 

I t  is difficult t o  see where were those walls within which 
horeemen and foot-soldiers could paes along from one end of the 
town to  the other:  whether a t  old Dehli or Pithaura, a t  Siri, 
where CLhiyi!u-d-din Ralban had his court, and woulcl have 
stored his grain; or a t  ,JahBn-panlh, where Muhammad SbBh 
must have been chiefly residing. However that may be, the 
passage we have italicieed makes it easier for us t o  understand 
how Firoz ShBh, one of the greatest builders, if not the greatest, 
of the Delhi kings, slloiild have t,honght of, nnd succeeded in, 
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connectiilg Pithaura, FirozBbLd, the Kushk-i-ShikLr and the 
river by means oE three tunnels broad enough t o  allow the 
ladies of his harem to  pass along in mounted procession. 

After my visit to Delhi in January 191 3, I am by no means 
sure that  the ridge (sultus), which Monserrate speaks of, does 
not indicate Firoz ShLll's Kotilii. The pillar he merltions hacl 
been erected on the terrace of Firoz Sbiih's palace.' This 
would tally with the Kotila, not with what we know of the 
pillar on the  northern ridge, and the ground near the Kotilg is 
high and broken enough to  justify the term sallus. If Monser- 
rate can be understood as referring to the I<otil%, the under- 
ground passage alluded to  as going t o  Old Delhi, niust have 
started from there, and so the tradition voiced by Monserr-ate, 
Abu-1-Fazl and Finch would with perfert uniformity have fixed 
upon the KotilB as tlie point whence the tunnels started and 
radiated. This may be an important clue t o  tlie archaeologist. 
One of the exits must have been near the river, another near 
the Kushk-i-ShikRr, a third near Rai Pi thaura. A small distance 
from the Kotilii, there is a partly covered passage ; but besides 
appearing too narrow to justify the traditional explanations of 
Mcnserrate and Abii-1 Fazl, i t  leads to a well or baoli. Stiil, I 
think that  tlie ground sliould first be explored thoroughly in 
tlrat direction. I n  case of ill-success, some excavaticms might 
he tried in a southerly clirection from the baoli near Hindii 
Rao's house. If this also fails, let Ahmad ILhiin7s lines not be 
forgotten. " It is evident that  by Old Dehli we rnust under- 
stand the castle and town of Raja Pithaura, for the third pss- 
sage is in that  place, and very old people say that  lie [Firoz 
Shgh] went as far as a marvellous place and a special basin 
[tank]. ' ' The special basin, according t o  Aljn~ad KJldn, is the 
l lauz  'Alai  or Hauz-i K h c i ~ . ~  

(i. The Lile and Works o/ J f v ~ J ~ i h l )  '4llah of Bihtrr.-By 
MATTLAVI M. HIDAYAT HOSSAIN. 

This paper will be published in a subsequent nulriber of 
tlre Journal. 
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The Monthly General Meeting of the Society was held on 
Wednesday, the 4th June, 1913, a t  9-15 P.M. 

MAHAMAHOPADHYAYA HARAPRASAD SHASTR~,  C.I.E., 
F.A.S.B., Vice-President, in the chair. 

The following members were present :- 
Dr. IS. Annandale, Mr. J. Coggin Brown, Dr. P. J. Briihl, 

Mr. H. G. Graves, Dr. E. H. Hankin, Mr D. Hooper, Mr. K. P. 
Jayaswal, Mr. W.  Jessop, Mr. S.  W. Kemp, Lt.-Col. F. P. May- 
nard, I.M.S., Hon. Mr. Justice T. m7. Richardson, Maulavi 
Muhamad Kazim Shirazi, Mr. G. H. Tipper. 

The minutes of the last irleetirlg were read and confil*med. 

Fourteen pre,sentations were announced. 

The General Secretary reported that Mr. J. C. Jack,  I.C.S., 
has expressed a wish to  withdraw from the Society. 

The General Secretary laid on the table the following 
appeal for contribntions to  the Lister Memorial Fund :- 

BURLINQTON HOUSE, 
LONDON, W. 

19th March, 1913. 

The remarkable advance of surgical science achieved by 
the late Lord Lister, and the priceless benefits conferred by him 
on humanity at large by the ,zllevia,tion of suffering and the 
mitigation of diseaee, have aroused in the British Ieles a wide- 
spread desire that his epoch-makit~g and beneficent work should 
be commemorated by some fitti115 memorial. A large and 
influential Committee has a.cc~ordingly been formed in London 
for the purpose of raising the funds required for such a tribute 
to his memory, and a considerable sum lies now been sub- 
~cribed. I t  is proposed t l ~ a t  tile Memorial should be of a 
threefold character, and consist of ( 1 )  a eimple marble medal- 
lion bearing a sculptured portrait of Lord Lieter to  be placed 
in W e ~ t m i n ~ t e r  Abbey among the monuments of the  nation'^ 
illuetrioue dead ; (2) a iarger and more conspicuous mo~iument 
to be erected i n  some public place in London, the city wherein 
he lived and worked ; (3) if funds sufficient shall be obtained, 
the founding of an International Memorial Fund from which 
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either grants in aid of researches bearing on Surgery or rewards 
in recognition of important contributions to Surgical Science 
shall be made, irrespective of nationality. 

We are led to  believe that many persons in the British 
Domirlions beyond the seas who are acquainted with Lord 
Lister's gervices will be glad of an opportunity of recognizing 
t,l~e debt which the world owes to the great Surgeon, and will 
be willing to assist in this ~novement to  perpetuate his memory. 

Thc s u ~ u  already subscribed or promised is, perhaps, 
sufficient for the completion of the first two parts of the 
Memorial, but the funds in our hands are as yet insufficient for 
the adequate establisl~rnent of the third object. On behalf, 
tlierefore, of the Lister Memorial Committee we make this 
wider appeal for assistance in order that the provision of a 
List.er Memorial may be accom\flished on a scale worthy of the 
illustrious man and of the debt under which the civilised 
world owes to him. We shall welcome all contributions as 
evidence of the appreciation with which Lord Lister's services 
are regarded. 

We trust that in the important iristitution over which you 
preside there may be some who will make this appeal publicly 
I<nown end would be willing to collect subscriptions, to be 
forwarded in due course to the London Committee. 

Lord Lister was a member of many learned Academies 
and Societies throughout the world, and held Honorary Degrees 
from many foreign Universities. To these various institutions 
an appeal is also being made for contributions to the Fund 

Signed, .- in the name of the Lister Memorial Committee, 

JOHN Rosa BRADWORD, 
Honorary Secretary. 

The Presirlent , A aiatic Society of Benjlal, Calcutta. 

The following gentlemen were balloted for as Ordinary 
Members :- 

Mr. P. Chu~~dlburi, Bar.-at-Law, 2, Bright Street, Bally- 
gunge, Calcutta, proposed by Mr. K. 1'. Jayaswal, seconded by 
Hon. Justice Sir Asutosh Mukherji, Kt. ; Babu Romesh Chan- 
dra Mazumdar, M..l., 16, ('handrannth Chatterji's Street, 
Bhowanipur, proposed by Dr. Satis Chandra Vidyabhusana, 
seconded by the Hon. Justice Sir Asutosl~ Mukherji, Kt .  

The following papers were read :- 

I .  Thc Yitt Dinmor~d nnd th,e Eyea o/ Jagannath, Puri. 
By REV. H. H O ~ T E N ,  S.J. 

This paper hm been published in the Journal for May, 
1913. 
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2. The Date of Asoka's Coronation ( a  new calculation).- 
By K.  P. JAYASWAL. 

3. The Plays of Bhasa, and King Darsaka of Magadha.- 
By K .  P .  JAYASWAL. 

These two papers will be published in a subsequent 
number of the Journal. 

4. The Action of Nitrosyl Chloride on Secondary Amines ; 
LWethylbenzylnitrosamine and Ethylbenzy2nitrosamine.-By RA- 
SIR LAL DATTA. Communicated by DR. P .  C. ROY. 

5 .  A New Compound of Eth ylacetoacetate with Mercuric 
Oxide.-By SARATCHANDRA JANA.  Comm.unicated by DR. P .  C. 
ROY. 

Ethylacetoacetate, when shaken up with yellow oxide of 
mercury, gradually combines with i t  forming a white a,morphous 
powder. This is washed with ether t o  free it from the excess 
of ester and dried on the water bath. The substance on 
analysis gave C =  24.6, H =  3.4 and H g =  51.5. The white 
powder is probably a double colnpound of the ester and the 
oxide having the formula 

3Hg0 . 4CHSC0.CH2COO(?2H, 

Theory for the latter demands C = 24.68, H = 3-42, Hg = 51.4. 
The white powder is insoluble in water. It regenerates the 

ester on shaking up with dilute hydrochloric acid and the  oxide 
of mercury goes into aolution. 

On warming the white powder with strong caustic potash 
solution the compound breaks up into its components, namely 
HgO and ester, and the latter undergoes hydrolysis, alcohol 
and acetic acid being formed- 

CH,COCH,COOC,H, + 2IiOH = 2CH,COOK + C,H,OH. 

The addition of mercuric oxide to the ester and the forma- 
tion of the double compound suggests the possibility o f  the 
formation of similar double col~lpounds with ketonic esters. 1 
am a t  present engaged in the preparation of similar double 
compounds wit,h other organic substances containing the CO 
group. 

6. The 1)ouble Merczc~i-periodides o/ A'ubslituted Ammonium 
Ilases. il'erraprop~jlammonl-'um Mercuri- periodide. -By 
LAL DATTA nn,d H A ~ ~ I D A S  MUKHERJI. Communicated by Dr. 
P .  C .  ROY. 

7 .  On Y'u~o-sl~ouldered Stone lrnple?nents lrom Assam.-B?y 
HEM CHANDRA DAS-GUPTA. Communicated by the Anthropo- 
bogiml Secretary. 

This papor will be publisl~ed in a subsequent nurnber of 
tile c/ ournal. 
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8. A .thew Springtail from Galilee. -By PROFESSOR GEORQE 
H .  CARPENTEI~.  Communicuted b y  DR. N .  ANNANDALE. 

9. Polyzoa from the Lake of Tiberias.-By DR. N .  ANNAN- 
DALE. 

1 0 .  Note on a Sponge Larva from the Lake of Tiberia.8.- 
B?J DR. N. . ! !NNANDALE. 



JULY,  1913. 

The Monthly General Meeting of the Society was held on 
Wednesday, the 2nd July, 1913, a t  9-16 P.M. 

MAHAMAHOPADHYAYA HARAPRASAD SHASTRI, C.I.E., 
P.A S.B., Vice-President, in the chair. 

The following members were present :- 
Maulavi Abdul Wali, Dr. N. Annandale, Mr. A. C. Atkinson, 

Lieut. T. L. Bomford, I.M.S., Mr. B. L. Chaudhuri, Dr. E. H. 
Hankin, Rev. H. Hosten, S J., Mr. W. Jessop, Mr. H. C. Jones, 
Mr. W. A. Lee, Mr. R. D. Meht,a, C.I.E., Capt. C. L. Peart, I.A., 
Mr. G. Stadler, Dr. Satis Cliandra Vidyabhusana, Rev. A. W. 
Young. 

Vi.silors :-Mr. K. S. Antia, Mrs. Atkinson, Mr. A. M. 
Jukes, Mr. N. D. Katrak, Mr. D. D. Mehta, Mr. M. D. Mehta, 
Mr. N. D. Mehta, Mr. P. M. Mehta, Mr. J .  J. Mod, Mr. J. R. 
Saklat, Mrs. E. C. Spooner, Mr. J. D. Yuzdar, Mr. E. P. 
Yuzdar. 

The minutes of the last meeting were read and confirmed, 

Twen ty-six presentations were announced. 

The General Secretary report,ed that Mr. A. C. McWatters, 
I.C.S., Major C. C R. Murphy, 30th Punjabis, Mr. R. C. 
Bonnerjee, Major J. Mulvany , I.M.S., Rev. Neil Meldrum and 
Mr. A. Halo have expressed a wiah to  withdraw from the 
Society. 

The General Secretary reported the death of Rai Ram 
Saran Das, Bahadur. 

Tlle Chairman announced that owing to  pressure of other 
work, Mr. G. H. Tipper liad resigned the office of General 
Secretary and Captain C. L. Peart liad been appointed in his 
place. 

The following gentlemen were balloted for as Ordinary 
Membera :- 

Mr. E. L. Norton, I.C.S., Offg. District Magistrate, Allaha- 
bad, proposed by Lala Sita Ram, seconded by Babu Monan 
Dube ; Pundit Damodar Das Miara, Secretary, Hardwar Muni- 
cipali ty , proposed by Babu Itatnavatar Pande, seconded by  
Mr. G. H. Tipper; Babu Rudradut Sing, M.A., LL.B, Vakil, 
Judicial Commissioner's Court, Lucknow, proposed by Lale Sita 
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Ram, seconded by Mahamahopad hyaya Haraprasad Shastri, 
C.I.E. ; Babu Shiva Pragad, B.A., Offg. Junior Secretary to the 
Board of Revenue, United Provinces, proposed by Lala Sita 
Raa, seconded by Mahamahopadhyaya Haraprasad Shastri , 
C.I.E. ; Mr. P. T .  Srinivas Iyenger , Principal M.A.V.N. College, 
Vizagapatam, proposed by Sir Raja A. V. Jugga, Row, seconded 
by Mr. S. P. V. Ranganathasvami. 

The following papers were read :- 
1. Note on the Dragonflies of Syria and the Jordan Valley. 

-By F .  F. LAIDLAW. Communicated by DR. N .  ANNANDALE. 
2. The Crualacea Decapoda of the Lake of Tiberim.-By 

N .  ANNANDALE, D.Sc., F.A.S.R.,  and S. W .  K E M P ,  B.A., 
F.A.S.B. 

These two papers have been published in the  Journal for 
June, 1913. 

3. MirzZ ZC-1 Qarnain, the lounder of the Agra College 
(1592'2 d.c. 16601.-By REV. H. HOSTEN, S.J .  

This paper may be published in a subsequent number of 
the Journal. 

4. India in the Avesta of the Parsees.-By SHAMSULOLMA 
DR. JIVAN JI JAMSHEDJI MODI, B.A., PH.D. Communicated by 
the General Secretary. 

This paper has not yet been submitted to the Publication 
Committee. 



AUGUST, 1913. 

The Monthly General Meeting of the Society was held on 
Wednesday, the 6th August, 1813, a t  9-15 P.M. 

MAHAMAHOPADHYAYA HARAPRASAD SHASTRI, C.I.E., M.A., 
F.A.S.B., Vice-President,, in the chair. 

The following members were present : - 
Maulavi Abdtil Wali, Dr. N. Annandale, Dr. P. J. Briihl, 

Mr. E. Digby, Rev. H. Hosten, S.J., Mr W. Kirkpatrick, Mr. 
W. A. Lee, Mr. G .  Stadler. 

The minutes of the last meeting were read and confirmed. 

Seventy-five presentations were announced. 

The General Secretary reported that  Mr. T.  A. Gopinath 
Rao, M.A., Superi~ltendent of Archaeology, Trivandrum, and 
Capt. F. R. Teesdale, Staff College, Quetta, have expressed a 
wish to withdraw from the Society. 

The General Secretary reported the death of Mr. James 
Luke. 

The followiilg gentleman was balloted for as a n  Ordinary 
Member :- 

Profrssor C. J. Brown, Canning College, Lucknow, proposed 
by Prof. P. S. MacMahon and seconded by Mr. G. H. Tipper. 

Dr. P. J. Hriihl protested aga.inst the custom of taking 
papers a3 read, and suggested that  authors might be asked t o  
attend and read their own papers. 

The matter was referred t o  the Council, and it was decided 
to comply with the request as far as possible. 

Dr. N. Annandale remarked that  the meeting should 
express its regret that  office-bearers of the Society did not make 
it co~~vsnient-  to attend the Ordinary Meetings of the Society 
with greater regularity. 

This waa reported to the Council and they concurred. 

Dr. Briihl proposed that  an abstract of each paper might 
be issued in advance, and Father Hosten suggested that  thia 
abstract might be circulated with the Programme of the 
Meeting. 

The Council agreed to t,he proposal. 



I - t  
C  ̂ I 

c Procs. of the Asiatic Society of Bengal. rAugust, 1913.1 

The following paper was read :- 
I .  Nor' westers and Monsoon Prediction. By E .  DIGBY. 

The reading of the following paper8 were postponed :- 
1 .  Constilulents of Andrographis paniculata. By KSHITI- 

BHUSAN BHADURI. Communicated by DR. U .  N .  BRAHMACHARI. 
2. Sayings of Lnlesvari. B y  ANAND KOUL. 
3. Birat and its neighbourhood. B y  ABANICHAN DRA CHAT- 

TERJI. Commz~nicated by  MR. K .  C. DE. 
4. The Belabo Grant of Bhojavarrnan. By R.  D.  BANERJI. 

The Adjourned Meeting of the Medical Section of the 
Society was held a t  the Society's Rooms on Wedneeday, the 
13th .4ugust, 1913, a t  9-30 P.M. 

LIEUT.-COLONEL L. ROGERS, C.I.E., I.M.S., in the chair. 

The following members were present :- 
Dr. Upendra Nath Brahmachari, Dr. K. K. Chatterjee, 

Dr. Indumadhab Mallick, Dr. Girindra Nath Mukerjee. 

Visitors:-Dr. S .  N .  Mit,ter, Dr. H. C. Ganguly 

The minutes of the April meeting were read and confirmed. 

I. A Clinical Case of Parotial Tumour in which post-oper* 
tive fever due to previous septre. 

11. The following papers were read :- 
(1) The Staining Reaction of Anthrax Bacilli.-By S. N. 

Mitter. 
(2) An inreatigation into the phyeico-ohemical mechaniam 

of haemolysis by specific haomolysins. (Prelimi- 
nary Communication).-By U .  N .  Brahmacheri , 
M.A., M.D. 



SEPTEMBER, rg13. 

The Monthly General Meeting of the Society was held on 
Wednesday, the 3rd September, 1913, a t  9-16 P.M. 

MAHAMAHOPADHYAYA HARAPRASAD SHASTRI, M.A., C.I.E., 
F.A.S.B., Vice-Presidetit, in the chair. - 

The following members were present :- 
Maulavi Abdul Wali, Mr. J. Coggin Brown, Dr. P. J .  

Briihl, Dr. Ekendranath Ghosh, Mr. T. P. Ghosh, Dr. E. H. 
Hankin, Rlr. H.  H. Hayden, C.I.E., Mr. D. Hooper, Rev. H. 
Host.en, S.J., Mr. J. Insch, Mr. W. Jessop, Mr. S. W. Kemp, 
Mr. W. Kirkpntrick, Capt. C. L. Peart, I.A., Lt.-Col. L. Rogers, 
C.I.E., Mr. G. Stadler, Dr. Satis Chandra Vidyabhusana, Rev. 
J. Watt. 

Visitor :-Mr. A. H .  Kingston. 

The minutes of the last meeting were read and confirmed. 

Forty-two presentations were announced. 

The General Secretary reported that  Capt. P. P. Mackie, 
I.M.S., Babu Satis Kumar Banerji and Shah Munir Alam have 
expressed a wish to withdraw from the Society. 

The General Secretary laid on the table the following 
letter from Mr. H. G. Lyons asking for a contribution to 
Hooker Mernorial :- 

6, HEATHVIEW GARDENS, 
ROEHAMPTON, S. W. 

August 2nd, 1913. 
DEAR Sir, 

The Dean and Chapter of Westminster Abbey having 
assented to a Memorial to  the late Sir IJoseph Hooker being 
placed in the Abbey, a sub-committee has been appointed by 
the Royal Society to take the necessary steps. Your Society, 
with which I believe Sir Joseph Hooker was long connected, 
may desire to be associated with such a memorial ; T am there- 
fore dirccted to  ask whether your Society wishes to subscribe 
to it. The Memorial, which is t o  consist of a medallion with a 
short inscription, will not cost a large amount, so that  emall 
contriblitions will suffice to provide the total sun1 required. 

Yours faithfully, 
H. Q. LYONS, 

Hon. Sec., Hooker Memorial. 
The Secretury, Asiutic Society, Bengal. 
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The Cha~rman announced that the Elliott Prizes for 
Scientific Research for the year 1912 will not be awarded aa 
the essays received in competition were not of sufficient merit 
to justify the award of the Prizes. 

The following gentlemen were balloted for as Ordinary 
Members :- 

Mr. P .  A .  Rogalsky, Attach6 to tho Imperial Russian 
Consulate-General, proposed by Dr. E. Denison Ross, seconded 
by Mr. G. H. Tipper; Prof. Ambicn Charan Raksit, M.A., 
City College, Calcutta, proposed by Dr. Satis Chandra Vidya- 
bhusana, seconded by Hon. Justice Sir Asutosh Mukhopa- 
dhyaya, Kt. 

Mr. S. W. Kemp, on behalf of Mr. E. C. Stuart Baker, 
exhibited a small collection of birds recently made in the 
Mishmi Hills by Capt. R. S. Kennedy, I.M.S., and preoented 
by him to the Indian Museum. 

Mr. Hooper exhibited a specimen of the gum of Livistona 
chinensis from Singapore. 

The following papere were read :- 
1. Constituents of Andrographis paniculnba. By KSHITT- 

BHUSAN BEADURC. Communicated by DR. U .  N .  BRAHMACHARI. 
(Postponed from last meeting). 

This paper will not be published in the Journal. 

2 .  Sayings of Lalesvuri. By ANAND KOUL. (Postponed 
from last Meeting). 

3. Birat and its neighbourhood. By ABANICHANDRA CHAT- 
TERJI. Communicated by MR. K. C. DE. (Postponed from last 
Meeting). 

These two papers have been referred back to the authors. 

4.  The Belabo Orant o/ Bhojavarman. By R. D. BANERJI. 
(Postponed from last Meeting ). 

This paper will he publiehed in a subsequent number of 
the Journal. 



The Monthly General Meeting of the Society was 11eld on 
Wednesday, the 5th November, 1913, a t  9-15 P.M., 

D. HOOPER, Esq., P.C.S., P.L.S., F.A.S.B., Vice-President, 
in the chair. 

The following n~embers were present :- 
Maulavi Abdul Wali, Dr. N. Annandale, Mr. J. Coggin 

Brown, Dr. E. H. Hankin, the Rev. H. Hosten, S.J.: Mr. J. 
Iksch, Mr. W. Kirkpatrick, Capt. C. L. Peart,  I.A., Dr G. E. 
Pilgrim, Lt.-Col. L. Rogers, I.M.S., Mr. G. Stadler and the  Rev. 
A. \V. Young. 

Visitor :-Mr. E. M .  Hayward. 

The minutes of the last meeting were read and confirmed. 

Eighty-four present,ations were announced. 

The Cha-irman, in unveiling a brass memorial tablet in 
con~lnemoration of the late David Waldie, made the following 
remarks :- 

David Waldie was born a t  Linlithgow, Scotland, on Febru- 
ary 27th, 1813. He  studied medicine in Edinburgh and prac- 
tised for some time as  an apothecary in his native town. Sub- 
sequently he went to  Liverpool as an  a s i s t an t  in the Liverpool 
Apothecaries Co., and ultimately succeeded Dr. Brett,  the com- 
pany's chemist. While in Liverpool he played a n  important 
part in t,he discovery of the anaesthetic property of chloroform. 
(:hloroform was discovered by Soubeiran , n French chemist, in 
1831, and by Liebig in 1832. It received its present name 
from Dumas in 1834. In  1837 or 1838 it mas introduced into 
England as chloric ether and was used as a spirituous solution. 
Wnldie altered the process and prepared a liquor of unifornl 
strength without the disagreeable flavour. In  1847 Dr. (after- 
wards Sir J. Y.) Simpson made enquiries for a new anaesthetic 
in place of other. and Waldie recommended chloroform. Experi- 
ments were made and the substance proved so satisfactory that  
the results were communicated by Dr. Simpson t o  the Medico- 
Chirurgical Society of Edinburgh on the 10th November of that  
year. Since then i t  has become one of the greatest boons t o  
mankind in surgical operations. Waldie came out  t o  India 
in 1853 and established chemical worke, the first of their kind, a t  
Cossipore, which were afterwards transferred t o  Konnagar. He 
also undertook several inveetigetione of a chemical nature. 
Waldie joined the Asiatic Society of Bengal in 1866. He served 
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on the Council from 1879 to the time of his death, and was made 
Vice-president in 1884 and 1885. He was a most regular atten- 
dant a t  the monthly meetings, and was always ready to  further 
the work of the Society in auditing accounts and giving his 
services on various committees. He published several in 
the Journal and Proceedings, most of which were connected 
witli the important subject of the water-supply of Calcutta. Be- 
tween 1866 and 1867 he made an extensive series of observations 
on the water of the Hooghly, the rewlts of which went t o  
show tha t  the water of the river was the purest that  could be 
obtained-a conclusion that  was a t  first controverted, but the 
correctness of which has since been confirmed. I n  1873 Waldie 
contributed a paper " On the muddy water of the Hooghly 
during the rainy season with reference to its purification and 
to the Calcutt,a water-supply," in which the causes' of the 
difficultics attending filtration were examined and explained. 
Dr. Waldie throughout his long period of residence in Calcutta 
never went to  Europe nor visited tlie hills, and his health 
never seemed to suffer. He died here on the 23rd June 1889, 
aged 76 years. 

This being the 100th anniversary of the birth of David 
Waldie, a memorial tablet is being erected in Linlithgow the 
place of his birth. Since he was also a citizen of Calcutta and a 
prominent member of the Society, the Council have been 
pleased to arrange for the erection of a tablet to his memory in 
the Society's building. 

The General Secretary reported that  Capt. W. Macrae, 
R.E., Major J .  W. F. Rait, I.M.S., and Sir Archdale Eade,  
K.C.I.E., had expressed a wish to withdraw from the 
Society. 

The following gentlemen were balloted for as Ordinary 
Members :- 

M r .  Cyril 8. Fox, Geological Survey of India, proposed by 
Dr. W. A. K. Christie, seconded by Mr. G. H. Tipper; Mr. 
R. C. Burton, Geological Survey of India, proposed by Dr. 
W. A. K. Chrietie, seconded by Mr. G. H. Tipper ; Maulavi 
Amin- Ullnh, Pleader and Vice-chairman, G hazipore Municipal 
Board, proposed by Babu Amulya Charan Viclyabhusana, 
eeconded by Dr. Satie Chandra Vidyabhuaana. 

The following papers were read :- 

1. A Mollu~cnn Faunal List of the Lake of Tiberiaa wilh 
descripiiona of new apecie8.-By H .  R.  PRESTON. Cornmuni- 
cuted b y  N .  ANNANDALE. 

2. The Planariana of the Lake of Tiberim.-By R. H .  
WHITEHOUSE. Commu,nicated by N, ANNANDALE. 
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3. Aquatic and Semi-aquatic Rhynchota from the Lake of 
Tiberias and its immediate vicz,nity.-By G.  HORVATH. Com- 
mun.icaled by N .  ANNANDALE. 

These papers will he published in the Journal. 

4. The Limestone Caves of Burma and the Malay Penin- 
s?da.-By N .  ANNANDALE, J .  COGGIN BROWN, and F. H. 
GRAVELY. 

The Adjourned Meeting of the Medical Section of the 
Society was held s t  the Society's Rooms on Wednesday, 
12th November, 1913, a t  9-30 P.M. 

LIEUT.-COLONEL W. J. BUCHANAN, I.M.S., in the chair. 

The following 'members were present :- 
Dr. A. S. Allan, Dr. U. N. Brahmachari,Dr. Adrian Caddy, 

Dr. K. K. Chatterjee, Major E. D. W. Greig, I.M.S., Dr. E. H. 
Hankin, Dr. Indun~adhab Mallick, Lieut.-Colonel E. A, R. 
Newman, I.M.S., Lieut.-Colonel A. H. Nott, I.M.S., Lieut.- 
Colonel L. Rogers, I.M.S., Capt. J. D. Sandes, I.M.S., Honor- 
aery Secretary. 

V i s i t o r s : d r .  C. Banks, Dr.  W. S. Allan. 

The minutes of the August meeting were read and con- 
firmed. 

The Emetine and other treatments of Amoebic Dysentery 
and Hepatitis (including Liver abscess) were discussed. 

Col. Rogers opened the discussion. 

Papers were read by Lieut.-Colonel Nott, Lieut.-Colonel 
Newman, Major Munro and Dr. Seal. 

'Tile other papers were postponed. 



DECEMBER, 1913. 

The Monthly General Meeting of the Society was held on 
Wednesday, the 3rd December, 1913, a t  9-15 P.M. 

MAHAMAHOPADHYAYA HARAPHASAD SHASTRT, C.I.E., M.A., 
F.A.S.B., Vice-President, in the chair. 

The following members were present :- 
Maulvi Abdul Wali, Dr. N. Annandale, Dr. P. J. Briitll, 

Mr. J. Coggin Brown, Dr. Gopal Cbandra Chatterji, The Hon. 
Mr. J. G. Cumming, Mr. T.  P. Ghosh, Mr. F. H. Gravely, Mr. 
H. G. Graves, Tlie Rev. H, Hosten, 8.5.. Mr. W. Kirkpatrick, 
Capt. C. L. Peart, Mr. G. Stadler, Dr. Satis Chandra Vidya- 
bhussna. 

Visitors :-The Rev. A. Gille, S.J., The Rev. Y. Molitor, 
S.J., Mr. D. N. Mukerji, Dr. Young. 

The minutes of the last meeting were read and confirmed. 

Forty-one presentations were announced. 

The Secretary reported that Major Clay ton Lane, I.M.S., 
Mr. W. Leather, Mr. F .  R .  Bradley-Birt,, Mr. E. B. Howell, 
Capt. T. F. Owene, I.M.S., The Hon. Mr. Justice S. Sharfuddin, 
Mr. J. H. Towle, Mr. P. N. Mukerjie, Capt. G. King, I.M.S., 
have expressed a wish to withdraw from tlie Society. 

The following gentleinen were balloted for as Ordinary 
Members :- 

Babu P r a y q  Prasad Tripathi, Asst. Master, Govt. High 
School, Arrah, proposed by Dr. Satis Cliandra Vidyafbhusana, 
seconded by Matiamahopadhyaya Hsraprasad Sllastri. C.I.E. ; 
Major Roger Parker Wilson, F.R.C.S., D . P . H . ,  I.M.S., Supdt., 
Campbell Hospit,el, Sesldah House, Calcutta, proposod by 
Lieu t.-Col . L. Rogers, C.I.E., 1. M. S., seconded by (Iap t. J. 1). 
Sandea, I.M.S. ; Capt. Charles Aubrey Godson, I . M . H . ,  Resident 
Medical Officer, Medical College, Calcutta, proposed by Lieut.- 
Col. L. Rogers, C.1.E , I.M.S., seconded by Major E. I). W. 
Greig, 1.M.S. ; Capt. James dllred Shorten, B.A., M .B., B.C:h.. 
1.M .S., Offg. Professor of Physiology, Medical College, (lalcut ta , 
propomd by Lieut.-Col. L. Rogers, C.I.E., 1.M.S , seconded 
by Major E. D. W. areig, I.M.S. 

The following papers were read :- 
1. The twelve Bhuiyas or Landlords o/ Uenqa1.-By tlrc 

REV. H. HOSTEN, S.J. 
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This paper has been published in the Journal for Novem- 
ber 191 3. 

2. The Rev. L. Bernard among the Abors, and the cross as 
a tattoo-mark (1855).-- A note by the REV. H .  HOSTEN, S.J. 

This paper has been published in tlie Journal for August, 
1913. 

4. Fr. Jerome Xavier's Persian Lives of the Apostles.-By 
the REV. H .  HOSTEN, S.J., with Appendices by H .  Beveridge 
and Aga JI,uhammad Kazim Shirazi. 

These two papers will be published in a subsequent iiu~nber 
of the Journal. 

5. The Pitt Dimond und the Eyes of Jagannath, Purd. A 
further note by the REV. H .  HOSTEN, S.J. 

6. The Nature of moksa in the Nyaya and vaisesika 
systems. - B y  VANAMALI CHAKRAV ARTI. 

7. The Localization of certain Hymns of the Rigwe&.-By 
MAHAMAHOPADHYAYA S A T ~ S  CHANDRA VII)YABHUSANA, M . A . ,  
Ph.D. 

These two papers will be published in a subsequent number 
of the Journal. 

The Adjourned Meeting of tlie Medical Section of the 
Society was held a t  the Society's Roo~ns on Wednesday, the 
10th December, 1913, a t  9-30 P.M. 

LIEUT.-COLONEL A. H. NOTT, I.M.S., in the chair. 

The following memher~l were present :- 
Capt. .T H. Burgess, 1.M S.,  Dr. Adrian Caddy, Dr. 

Gopal Chsnclra Chatterjee, Dr. K. K. Chatterjee, Dr. C. H. 
Elmes, Major E. D. W. Greig, I.M.S., Lieut.-Colonel E. A. R. 
Newman, I.M.S., Lieut. Colonel L. Rogers, I.M.S., Capt. J. D. 
gandes, I.M.S., Honorary Secretary. 

Visitors :-()apt. Green Armytage, I.M.S., Dr. W. M. 
Haffkine, Dr. J. B. Molony. 

Minutes of the last meeting were read and confirmed. 

The Discussion on the Emetine and otller treatments of 
Amoebic Dysentery and Hepatitis were continued and other 
papers on the ~ubject  were read. 

Col. Newman showed a new steam eteriliser. 
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Col. Newnlan read a paper on Liver abscess and advocated 
opening and drainage as the best treatment. 

Dr. Chatterjee and Capt. Sandea read papers on the 
earne subject. 
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Abhisheka of ABoka, 318. 
Abors, an nccount of a n  expedition 

in 1853 among, 107. 
Abylatrigona, Q. and G. (? ) ,  356. 
Acanthephyra, larva. 356. 

9 9 ap., 354. 
9 p sanquinea. W o o d- 

Mason, 355. 
-4canthia variabilin, H.-Sch., var. 

connectens Horv., 478. 
Acanthometron, sp., 367. 
Acetone with Mercuric oxide, a 

d o u b l e  c o m p o u n d  o f ,  
lxxxv~ii.  

A-ch'at~g infaingtha) T r i b e o f 
Hohsa-Lahsa, Yiianan, 1.37. 

Acroca2anua gracilis, Giesbr., 367. 
9 9 lonqicornis, G i e s b r . , 

367. 
Adbhutas?igara, manuscript of, 274. 
Aegean medium, Alcock and And., 

349. 
Aitch ken, on Sarcocolla, 178. 
Alburnus eellal, Hckl., 31, 33. 
Alciopidae, 366. 
Alcyonaria, 348. 
Alirna. 366. 
Allodaltlia macropyga. Westw., 186. 
Almeida, Father Michaol de, 157. 
Alth.epua pi4ua, Thor., 407,420. 
Ambalacata, Tamil. Badaga, and 

" Malabar " Printing in, l(i5. 
Ambaesia nalun (Ham.  Ruch. ), 344. 

, urotaenia, Bleeker, 342. 
.4 mblyopue, sp., 348. 
Amlnes, secondary, action of 

nitrosyl chloride on. 207. 
Ammonirlm bases, substitrited, 

Double Mercuri-periodides of ,  
206 

Amphioxides vnldiviae , 368. 
Amphipoda, 366, 369. 
Ampullaria, 4 1 1. 
-4mz i m m a c ~ ~ l i  row,  Burm., 219. 1 
,Znatomy of the blind Prawn of 1 

Anderson, John ,  on the dress of 
Men and Women of the 
A-ch'ang tribe, 140, 141. 

Aniaolabis annulipea, Luc., 184. 
Anomura, larva. 356. 
Angamele and Cranganor, Chaldean 

Printing in, lb6 
Aniaops productn. Fieb., 479. 
Anopheles culicifacies, Giles, 48. 

,, palestinen.qis (Theo. ), 48. 
Anopheline larvae, of the lake of 

Tiberias. 22. 
Anthon~yinae, 44. 
Anthracolithic faunas of Shan 

States, age of, 401. 
Antigonia capros, (Lowe), 351, 365. 
? dnlocha, opalizans. O.S., 48. 
Anurnea valga, Ethrenberg, 229. 
Anzarr~t  : see Sarcocolla, 177. 
Aphrodile. 35';. 
Apoyon /a.uciatus, (White),  338. 

,, Zine.olatus, Cuv. and  Val., 
344. 

Arachnide, 400, 412-420. 
, ,  of Limestone caves of 

Burma, 416, 
Araepora, of. ramosa, Waag and  

Wentz.,  3!17. 
Arakan. Twelve BhiiiyBs of, 448. 
Arcania quinque~pinosa, Alcock 

and And., 349. 
Arctocorisa hi~roglyphica, Duf., 479. 
Armadiilo infuecatus, Buddo-Lund, 

407 
Armadillo interm.ixtus, 407. 
Arnogloasus brevirictis, Alcock, 352. 

s .  macrolophu~, Alcock, 
348. 

Arum mnculatvm, 3 13. 
Aecodipteron siamenac!, 41 4. 

9 P , , Speiser, 406. 
Asiatic Society of Bengal, i ts work, 

123. 
ABokn's Coronation, the Date of, 

317. 
ABokacallee, doubt  about  their 

identity, 272. 
(ialilee, 233. 1 Aeptanchna brightwellii, Oosae, 229. 

Anderuon. John ,  on the A-ch'enge, ! Assam, Two-shouldered Stone Im- 
138. plements from, 291. 



Asleknalb,  357. 
Aoteropecten . 347. . . sp.. 340. .. andcreoni. Sladen, 346. 

, , indicus, Dijderlein . 346. 
A i h s r i ~  pinguis. Lachpede. 338. 
AthyriR. sp.. 397 
Atyocph!lra deemareati. (Millet). 21, 

39. 241-244. 
Atysdae. family. 242. 
Augaptilus horridus, Farran, 364. 
AvodGnaAatah , the Northern Bud- 

dhistic text, 128. 
Avanti, Theory of the dominating 

position of, 268. 
Aves. C04, 409. 

Beschi . Father Joseph Constantius 
166. 

BhBsa, the Age of, 261. 
, the Historical Data in, 266. 
,, the plays of, and King Der- 

laka of Magadha, 269. 
Bhiiiyiis, Twelve, or Landlords of 

Bengal, 437. 
Biddulphia, 367. 
Bidyabinod, B. B., note on the clay 

tableta from a cave in Kedeh, 
423. 

Bihar , Condition of, before the 
Muhammadan Conquest, 284. 

I Biology of the Lake of Tiberise, 
Aveeta of the Parsis, India in the, I Introduction to a report 

427. 
B 

Ractctiosrrum. 357. 
Bedage, Tamil and " Malabar" 

Printing in Ambelacate, 165. 
Bahr Tobariya: s e e  L a k e  o f  

Tiberim. 
BabtiyBr G i l j i ,  Muhammad-i : 

see Muhemmad-i-Babtiyt 
Khilji. 

Balmc$oeaue, 344. 
Bakmus. 340, 341. 
Bslkh, City of, a short note on, 

433. 
Barbier, Father. 1 16. 

on the, 17. 
,, of the Lake of Tibericrs, A 

Report on the, (Second 
Series), 209. 

, , of the Lake of Tiberias, A 
Report on ,(Third Series), 
459. 

Biron , a French Surgeon, on Jagan- 
nath of Puri, 461. 

Birds of the Limestone Caves of 
Burma and Malay Peninsula, 
409. 

Bisohopinck, the Jesuit Miseion- 
ary, 150. 

Biainelh annondalei, sp. n., 469. 
, , contempta, Dautzenberg, 

B a r b  beddomei. Othr., 31, 32. 33. 1 469. 
,, canie .C.&V.31,32.33.  1 ,, galiheae, sp. n., 470. .. b n q k c p a ,  C. & V.. 31,32,33. ,, ayngenea, sp. n., 468. 

Barometric and wind changes. Sir I ,, vem'llum, sp. n., 470. 
J. Eliot'e reeearches regard- BilhinM badielba, Parr., 468. 
ing, 307. , , genneearet~neie, sp. n., 488. 

Bathyeahus tichardi. Sara., 354. I 9, a e m a k h e k ,  up. n ,469. 
Batrechia. 39. 40. 404. 409. I Blanchard, on D. quadrietriata, 213. . . of the Lake of Tiberias, / Blenniidae, 31. 33. 

notea on. 31. / Blenniw ltspulua, Bonap., 3 1, 34. 
, .  of the Limestone Cavea I 9 .  varue. Risao, 31, 34. 

of Burma and Malay I Blochmann. Prof. ,on Biirah Bh6i- 
Penin~ula. 409. I y k  of Bengcrl, 437 

Beccsri, Father Carnillo. 163. ' Block-printing, Hiatory of, 149. 
Bellaoplian, sp. , 397. I Bodh-Gay6 Inscription, 271. 
Ben@. Condition of,  before the Bosmina longiroelrk var. co+nuto, 

Muhammadtan Conqusst, 1 Jurine, 231. 
284. / Bouchet, Fr., on Jegannath of Puri. .. Oenealogical tablee of the 464. 
Sene kings of. 284 Brachionu~ miliraris , Ehrenberg , 

. Twelve Bhu'iyEe or Land- 229. 
lords of, 437 I Brachiopoda, 365, 366. 

Benzyleminee, Monochloro and I BrachythenaiR leucostich , Burm., 
dichloro, preparation and 219. 
decompoeition of. 425. Bracmana, use of the term, IW1. 

€hnsrd. the Rev. L., among the Bregmoceros, ep., ,348. 
Abom and the C r w  as a Buddhiem, Northern, 1 4. 
Tattoo Mark. 326. .. a note on, 123. 



Buddhistic literature, 123. 
, , texts, Comparison of the 

Northern and South- 
ern, 126. 

Bufo asper, Gravh., 404. 
,, viridis, I,aur., 39, 40. 

Burma, The fauna of the Limest,one 
Caves of, 402-423. 

,, Limestone Caves of, 391. 
Burnouf, on Buddhism, 125. 
Bustarnante, Juan  de, 153. 

Chaetospania thoracica, Dohrn, 185 
Chaldean Printing in Angamale and 

Cranganor , 166. 
Chamaeleon vulgaris, Gray, 4 1. 
Champeodon guentheri, Regan, 348. 

351, 352. 
Chandecan, identification of the 

town of, 441. 
Chandra-Gupte's accession, Date of, 

320. 
Charybdis (Qoniohellenm) hoplitea, 

Wood-Mason , 349. 
Charybdis (Boniosoma) afinis, Dana, 

336. 
Cabral, Father John,  11 G 
Cacelle, Father Stephen, 1 16. 
CaZanue d n o r ,  (Cls), 367 
Calcinus elegane (Milnc-Edwards) , 

351. 
Calrnette, the Jesuit Rfissionery ,150. 
Callionymus kaianus , Giinther. 35 1. 

, , longicaudatw , Schleg., 
362. 

Cambalomorphn feae. 415. 
Cambalopsis calva (Pococlr), var , 

406. 
Candarin nort-cyico, Rorck , 354. 

, nethiopica. D a n ~ .  367. 
, , parhydw-tyla. Dana, 354, 

367. 
Candi a t  DBlbazar, Dacca, Image 

of, 289. 
Canthocalanus pauper, (Giesbr.), 

367. 
Caranx affinis. Riipp , 338. 

,, nrmatm, (Forsk), 308. 
,, hippos, (Linn.), 338. 

Garcharias. sp  . 342. 
Carcinoplux longimanus, De Haan,  

Juv. ,  349. 
Cardon, Rev. L.,  on the  Earliest 

Jesuit Printing in India, 149. 
Caridina nilotica. 244. 
Caryophyllia, sp.. 348. 
Casedopea, 346. 
Catagiue ptteilliia, Thorell, 407,419. 
Catrabo, ldentificat ion of the town 

of. 440. 

, ,  . , crucifers (Fabr.), 
A. M. Edw., 336. 

, , , , merguiensis, de 
Man, 345. 

I ?  , , orientalie, Dana, 
360, 352. 

, ,  ,, roetrata, A. M. 
Edw., 336. 

Chelidoperca investigatoris, (Alcock) , 
36 1. 

Cheliirockes morio., Fabr, 405, 414. 
Chilodipterus lineatus, (Forsk. ) . 

338, 342 
Chiton ( Acanthopleura ) epin ig~r ,  

Sow., 343. 
Gl~orin~mits sancti petri, Cuv arid 

Val.. 342. 
Christianity, note on, 299. 
Cichlidae, 32, 33, 34. 
Cirripedia, 349. 
Citharichthye, 35s. 

,, aureus, Day,  358 
Cladocera, 23 1 ,  232. 
CEarias laeera (C. and V.), 32, 38. 
Claueocalanu,~ arcuicornza , (Dane), 

367. 
Clay tablets from Kedah , the Malay 

Peninsula and Moulmein,423. 
Clemmya caepica ri~vrtata, Valenc , 

39, 40. 1346. 
Clibanariw padavensin , de Men, 
Clupea longiceps, (Cuv. and Val. ) , 

338, 342. 
Cochin,-" Malabar," Printing in,  

Caves. Limestone, of Burma and I 166. 
Malay Peninsula. 391. 1 Coelenterata, 337. 340, 343, 346, 

Centtopagee furcatue. (Dana), 367. 349, 350, 362, 365. 
Cephalochorda, 368. , ,  of Byikhwaaw B a y , 
Cephalopoda, 376. 340. 
Ceralinu, 340. ,. of H i n d  Basin, 337. 
Geratium tripoa, 367 368. , 9 of Moscos Islands, 343. 
Cerianrltr~, sp., 347. I , 9 of Tavoy leland, 346. 
Ceriodaphnia r ~ i i c t h t a ,  Jurine, 231. 1 Coeurdoux, the Jesuit Missionary, 

9 , rignwdi. R,ichard. 231. 150. 
Chaerilus, sp nov.. 406. Coin of Mughisudbin Yuebak, 288. 
dhaetocerm, 357, 367, 368. Coina, Numismatic Supplement 
Cheetognatha, 366, 367. xxi, articles 122-124, 481. 



c& Index. 

Collembole, 215, 412. 
Collocalia jrancica (Gmel.) , 409. 

,, innominata. H u m e  404, 
409. 

Colocmia Antiquorum, notes on the 
pollinntion of, 313. 

(?oloconger, 847. 
Coluber taeniurue (Cope) 404, 409, 

410. 
Colder  tueniur~s .  var. ridleyi, 

Boltlenger, 409. 
Conchod~~tes. 245. 
Conochilzcs dorsuarius, Hudson, 229. 
Conosia irrorata I W ied. ), 48. 
Copepoda, 231, 232, 354, 357, 359, 

368. 
Corbicula cot, Lk.,  474. 

,, crcrss~tlcr , (Mousson), 474. 
,, feliciani. Bret.. 474. 
, , Ruminaliu, (Mull. ). 474. 
. , ayriara. Brgt., 474. 

Cornz~calanus simplex. Wolfanden, 
354. 

Cortispongill~, gen. nov., 62,66,84. 
, .  barro i~i  (Topsent), 

58, 59, 67, 85. 
Cwvoapm~il la ,  Annandale, 61, 78. 
Coecinodi~o~e, 3.57, 367. 
Cox. h-lajor P. Z . ,  on Sarcocolla, 177. 
Crangtlnor and A n g ~ m s l e ,  Cheldean 

P r ~ n t i n g  in. 166. 
Cranop,yrjia crnninqi. Dnhrn, 183. 
Criodrz1u.q lac117rrn. Hnffm , 53 
Crocodil~r,q nilolic~cn. Laur , 30. 
Crocotlrtnt~x er?tthrnrn. Btirm., 219. 
Croix. Father Steplipn de la ,  158. 
Cross a4 t~ Tattoo JIerli among the 

A hors, 325. 
Cmstacea. 334-337. 339, 342, 344, 

349.350,351,362,364, 
355,356,359,366,368, 
407 

9 B of Byikhwaaw Bey, 338 
9 9 of the Limestone Caves 

of Blirrna and the 
M ~ l a y  Penin~ule ,  420. . . of Tavoy Jslend, 344. 

9 9 Decnpoda of the Lake of 
T113erias. 241. 

Crypeilh.yr~i8 qpelaen, Meyrick, 400, 
414 

Cryplopodin fornicata, (Fabr ), 362. 
Culex latirinctru. RP. n. ,  49. 

,, modc~ruu, Fic.. 49. 1 
,, pipien.9. L , 49. I 

C u s h i n  g , Dr., on the A-&'eng 
people, 143. 

Cyclophorus, 41 1. 
Cyclops leurkarti, Claus, 23 1. 

,, r,ru,, sarS, 232. 
,, serrulutus. F~scher ,  231. 

Cyclo!hone microdon (Giinther), 363. 
,, signata (Gunther), 353. 

Cynopterua, sp. 403. 
Cyphoderua simulans, Imms,  406, 

4 12. 
Cyprinidaes 319 323 33. 
Cyprinodon, 21. 

,. dispar. 36. 
, , mento, Hckl, 32, 38. 
,, richardsoni, Blgr., 32, 

35, 38. 
9 , sophiae, Hckl, 32, 38. 

Cyprinod@ntidaes 32. 33 
Cyprinotus dentnlomarginatw , 

Bawd, 232. 
, aalina, brady,  232. 

'ypri8 pubera, Muller* 232. 

D 

Damascus, Tipulidae from the L&e 
of, 47. 

, 9 Culicidae from the Lake 
of, 47. 

Do'nasci~ara, manuscript of, 274. 
Daphnia lumholfzi, 231 . 

, . nimili.9, Baird, 232. 
Darme~te ter ,  James, on the Avesta, 

427, 428. 
Darfiaka, King of Magadha, and the 

plays of BhBsib, 269. 
Date of ABoka's coronation, 317. 

, , Chandrn-Gupta's accession, 
320. 

Davies. on A-ch'ang tribe. 146. 
,. Major, on the dialects of 

the A-ch'ang, 143. 
Decapoda, 241-267, 345, 356, 369. . Reptantitr, 345. 

, Natantia, 346. 
Delhi, Firoz Shah's Tnnnels at, 

Ixxxviii. 
Deiner, C., his description of An- 

thracolithic fo.ssile of Bhen 
States, 401. 

Deraton~tue cavernicola, 41 6. 
Derrnaptere. 183 1\7. . , Tndian , collected by 

Culicidac from the Lake of Dm--  1 Dr. A .  D. Imms, 183. 
clin, 47. I Dicrphano~oma brachyurum, Libvin, 

, from the Lake of Tiberias, I 231. 
47 I Diaptomun ~irnilia,  Baird, 232. 

Culicine larvae of the Lake of Dies, Father Manoel. 116. 
Tiberiw, 22. Dicerobatia eregoodoo, Can tor, 342. 



Index. ckv 

Dichloro and Monochlorobenzyla- 
mines, preparation and de- 
composition of, 425. 

Dichlorobenzylamines, preparation 
and decomposition oE, 425. 

Dicetrammena nnnnndalui, Kirby, 
405, 413. 

9 9 unicolor , Brunner , 
405. 413. 

9 9  ~ p . ,  405, 413. 
Digha Nikaya, a Buddhist MS., 

134. 
Dina bla.qei, Rlanchard, 211. 

Elaunon bipartitue, Kirby, 186. 
Eleotris muralis, (Quoy and Gaim) 

Cuv. and Val., 338. 
Eliot, Sir J., researches regarding 

the barometric and w i n d 
changes, 307. 

Emys orbicularis (Linn.), 39, 41. 
Entomobryidae family, 215. 
Entomostraca from the Lake of 

Tiberias, 231. 
Eonycteris apelaea (Dobson), 403, 

409. 
Ephthalite, or White Hun Coins, a 

,, quadrisfriata, 212. 
,, latinu, 212. 

Diphyes appendicrrlnta. Esch., 356. 
Dip~ocoris alienfrx, H. Sch., 477. 
Diptera, 43-45. 47-51, 412. 

, from Galilee, 43. 
Diplatqs falcatus, Burr, 183. 
Diarina, 365 
Diecognathtis lamta (Ham. Buch.), 

note on. 36. 
19 .. ruius, Hckl., 

31,36,37. 
Disomidae, 366. 
Di~sr tn  pa,l~rmhoi, Gissbrecht, 354. 
Ditrop.qi,v cn?)arnoe. Svkes,  405. 
Divyi5vadfinn. t,ho Northern-Bud- 

dhistic: text.  12G. 
Dom Pedro. Bishop, on BBrah 

BhOi yiis of Bengal, 438. 
Doratonotus cavernicola, Sinclair , 

406. 
Dorripe astutn. Fnbr.. 336. 
Dolillo. m.yctiroiden. Edw., 339. 
Dragon-flies of Syria and the Jordan 

1-nlley, n0t.e on, 219. 
Duroiaslle, C.,  on c l ~ y  tablets from 

Monlmein, 424. 
Dutrueil du Rhins, Toiiriat in North 

India, 125. 
Dymock, on Sarcocolla, 178. 
Dyeommopaia, ap., 352. 

E 

Eales, H. L. .  on the A-ch'ang 

find o f ,  481. 
Ephydatia fluviqtilis ayriaca. Top- 

sent, 58, 59, 85. 
Epixanthu~ lrontalis (Edw. ) Heller, 

339, 345. [344. 
Equuln fasciata ? LacBp6de, 338, 
Erianotus lanosus, Duf., 478. 
Erichthu.9, 365. 
Eryx jaculua. (Linn. ), 41. 
Esterly. on Copepoda. 364. 
F.sth.eria gih.oni. Baird, 232. 
Ethiopian Mission, 153. 
Ethylbenzylnitrosamine, 208. 
Ethyla~ot~oacetate with Mercuric 

Oxide. a new compound of, 
SCV. 

E~tcalanwr atten~~atzis, (Dana),  354, 
3G7. 

,, crassus, Giesbr., 367. 
,, el~ngatun. (Dana),  354. 

E~~chaeta  marina, (Prest,and), 354. 
Euchirella dubia, A. Srot t ,  354. 

,, galeata, Giesbrecht-, 364. 
, , maxima, Wolfendon, 354. 
, , pulchra, (Lubbock), 354. 

Eucypria virens, Jnrine, 232. 
Et~medonw zebra, Alcock, 350. 
Eupaqurus. invesliqatoris, Alcock, 

350. 
Euphauuiacea. sp., 356. 
E~~dohrn ia  metnlli~.a, Dohrn, 187. 
Europe, Music in, 300. 
Eur,urh.ynchzca, 245. 

people. 143. 
F 

Echinoderrnata, 340. 442, 346, 347. i Faria, Father do, 164. 
352. 365. 368. i Fauns of the Limestone caves of 

, . of H y i k h w a e w  Burma. 402-423. 
Rnv. 340. I ,, of tho Limestone caves oE 

) .  of Tavoy Island, ' Kedah, 402. 
348. 

Echinonom,a ~umatmnum, H n, a n . 
1 R3. 

Edilpur grant,, 283. 
Eperin ararhnqid~a, ( R 11 m p h . ) , 

Edw.. 349. 
,, z'noealz'gatoria. Alcock, 362. 

Fai~sbiill. 128. 
Fanin. 343. 
Fen, on the caves of Hurma, 394. 
Frlis ligri,p, L.,  403. 
Fernandez, Father Antonio, 156 
Firoz Shah's Tunnels a t  Delhi , 

Ixxxviii. 
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Fishee of the Lake of Tiberias, notes Uennadas, sp., 356. 
on, 31. j , parvue. Spence Bate, 

Fwtdaria aerrata. Cuv., 350. I 354, 35G. 
Flabellum japonicum , JIoseley ,347, ,, scututus, Bouvier, 354, 

348. 356. 
,, laciniatum, 347. Gentianaceae, 191- 193. 
,, laciniatum (Phil.), var. Geology of tha Limestone Caves of 

messum, Alcock, 348. Burma, 396. 
,, paripavoninurn, Alcock, ' Geology of the cave-bearing Lime- 

347. stones of Burma and Malay 
, , pavoninum , Lesson, 347. Peninsula, 39G. 

Flesh-glue : see Sarcocolla, 177. Qeranomyia annandalei, sp. n., 47. 
Flowers of Limnanthemum indicum, Qerree Izccidue, Cuv. and Val., 344. 

Thwaites, on variations in ,, oeyena (Forsk.), 344. 
the, 191. Qerrie paludam, Fabr., 477. 

Foraminifera, 367. Glossiphonidae, family, 213. 
Foley . Capt. W., on the Caves of Qlyceridae, 349. 

Burma and Malay Peninsula, I Glyphidodon notatus, Day, 338. 
393. . , eeptem jasciatus, Cur 

Forcipula pugncrt., Kirby, 184. and Val., 338. 
, , trispinosa, Dohrn, 184. 1 , 9 sordidus, (Forsk.) ,342. 

Forficda aceris. 186. Goe, Press, 149. 
, , beelzebub, Burr, 186. Goa, Description of the town, 152. 

Fofficnlidae, family. 186. Qobius ornatus, Riipp., 338, 344. 
F r a n c i s c a n  hlissionaries of the Gonqalves, Bro. John, the founder 

XIVth Century, Two tombs 1 of Jesuit Printing Press, 149. 
of. 170. Goniastraea, 343. 

Fredericella cunningtoni, Rousselet, ' Qonodactylue chiragra, 339. 
224. , Qonotode~ aflnis, (Stoliczka), 410. 

, , aultana duplessiai, 225. G o n z B 1 e z , Brother Juan,  the 
s , , jordanica, 223. Spanish Co-adjutor , 139. 

Fungia, 343. Govindacandradeva of Kenauj ,28 1. 
GovindapBladeva of Magadho, 278 

G &apeus grapsu8 (Linn. ), 344. 
, , etrigoeus, Herbst, 334,339. 

Uaetantw latifrorae, G. 0. Sacs, 354. Grierson, Sir G. A., on the dialects 
milee. Gioshrecht. 354. of the A-ch'ang, 143. 

~ ' a & i a ,  343. (Xulhm Raslil, Haaan's father, 196. . 
Gandhara Brahmins. n short note Cunjideh : seo Kun-judah, 177. 

on, 429. Qurdon , Col., 144. 
Gmdherbsena, Icing of KLBmir, e , Gurney, Robert, on Entomostraca 

brief account of. 198. from the Lake of Tiberias, 
Gaud  Koul. 195. ; 231. 
Galilee, see o f :  see duo Lake of ' Qymnodactylw pulclsellue (Gray), 

Ti berias. 404, 410. 
,, some noxious diptere from, , Gypsies, European, Comparative 

43. I Vocabulary of, 93. 
,, on the Internal Anatomy 

of the blind Prawn of, I 
233. I H 

, anote on Rotifers from, 229. . a new Springtail from, 215. 
G?~etropods, 373-375. 
aebia, sp.. 349. 
Gehara Kanjers, I(1arriage cere- 

mony and customs of, 89. 
Gelasimu~ annuldpee. Lat.r., 339, 

344 
tetragant~m (Habst. ), 344. 

&&logica l  tablee of the Sena 
k i n e  of Bengal, 284. 

Haemopaia nnnguieuga. (Linn.),211. 
Halichondrina. 340. 
Halicore dugong, Illiger , 333. 
Hanxleden , the Jesuit Miseionery , 

150. 
Haplochil~ta melmtdgma (McClell. ). 

344. 
y , panchaa (Ham. Ruch. ), 

344. 
Hamn, the Hi~torian of Ka'Bmir, a 

brief accollnt of, 195. 



Hansegger, the Jesuit Misuionary, 
150. 

Hebruo purrillus, Fall., 477. 
Helodrilus, lacuetris , sp. nov. , 55. 
Hemich~omis sacer, Giinther, 32,34. 

38. 
Hemidactylus turcicus ( L ~ M . ) ,  41. 
Hemirampku~ diepar., CUV. and 

Val., 344. 
Herpobdella (Dina.) lineata ( 0 .  F. 

Muller ), 2 1 1. 
9 r subf. concolor, nov., 

212. 
Herpobdellidae , family, 213. 
Heterocrypta, sp., 352. 
Hpterothabdux grimaldi (Richard). 

354. 
., longicornie (G i e s - 

brecht), 351. 
, , papilliqera (Claus. ), 

354. 
Hindustani ,, Romnichal and Collo- 

quial, Comparative Vocabu- 
lary of the Iang~lage of, 93. 

Hinzb Baein, 333. 
Hippoboscidae. 44. 
Hippobosca equino, L., 44. 
Hippoeiderus armiger (Hodgs.). 403. 

,. bicolor (Temm.) , 403. 
. . diadema (Geoff. ). 403. 
, , larvatue (Horsf.), 403. 

Hirudinea of H i n d  Basin, 337. 
Hirudinean fauna of the Lake of 

Tiberias, 21 1. 
History of ICBBmir. 195. 
Hodgson, Brian Houghton, 124,129. 
Hohsa-Lahsa, the A-ch'ang (Maing - 

tlla) tribe of. 137. 
Holothuria atra. Jager. 340. 342. 

346. 
Homotagee feae, Borm., 186. 
Houghton, B., on the A-rh'ang 

people, 143. 
Hpon trihe. 146. 
Hughes. T. Isfackenny on the Lime- 

atone Caves of Burma. 390. 
Hnsain, Mir Mdmmmad. on Sarco- 

colla. 177. 
Hyaatenue pleione (Herbst. ), 350. 
Hydrometro atagnorum, L., 477. 

Hypurgtra humeralie, Kirby. 187. 
Hyaetenus grlacilirostrie , Miers, 350. 
Hystrix grotpi. GPRV. 404. 

I 

Ilyocyprio gibba, Ramdohr, 232. 
India in the Avesta of the Pars i~ .  

427. 
India, Earliest Jesuit Printing in. 

149. 
Indian Data of the Date of Asoka's 

Ahhisheka, 322. 
, , Dermaptera collected by Dr. 

A. D. Imms. 183. 
.. Music. Psycllology of, 290. 

Inscription of the time of Lakema- 
nasena deva, 289. 

Inscriptions, four stone, in the 
Gay6 District, 271. 

. . Portuguese. in the 
ICapalefivara ternple 
of Mailapur (Mad- 
ras), 169. 

Insecta, 43-45,47-51, 334. 406, 412. 
Insectu of Limestone Caves of 

H~irma, 412. 
TriLnians, a branch of Aryan Stock, 

428 
l,sodict?ln tt~bulorarno~qa. Carter. 346. 

J 

,Tngannath . Puri , Pitt  Diamond and 
the Eyes of, 189, 451. 

Japyz indicrra. Oud., 405. 
I Jatakas. 128. 

el-Jawhar el-Fard. work of Muhibb 
AllEh, 295. 

Jesuit Missions in India, Ethiopia, 
and Japan, Himtory of. an 
extract from, 167. 

,, P~int ing.  Earliest, in India, 
149. 

Joho 111, King D., and Indian 
P r e s ~ ,  166. 

Jones, Sir William, on the Avesta. 
428. . , .. o n  X n d i s n  
Music, 304. 

Hyln arbore0 8avignyi. Audouin, Jordan Valley and Syria, note on 
39, 40. the Dragon flies of, 21 9. 

Hymenodora, sp., 354. : JuZb lunaria (Linn.), 368. 
Hymenoptera, 406. 412. 
Hypoctonwr binghami. O a t e ~ ,  341. , 
Hypoctonua 1 forrnoeun. Rut,ler. 407. 

K 

417. Keisea, a Mishmi ohief. 107. 
., wood-maeoni (Oatea), I Kalorrania pick, Gner.. 183. 

407, 410. , KEmrRn, MirzB, his work Mirze' 
Hypeeloatomn laidlawi, Collinge, I NEmah, 1. 

405. ICannoj , Govindcandradeva of. 281. 
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4' 
Kapalesvera Temple of Mailapur Leptodiua exaratue, Edw., 346. 

(Madras), two Portuguese In- ( Leuoosia obtu.qi!rons, De Haan, 349. 
scriptions in, 169. 

KBshi-PrasBd JiyaswHl, on the Date 
of ABoke's Coronation. 317. 

, , unidentata, , , 352. 
Leuciacue zaregi, Hckl., 31, 32. 33. 
Levi, M. Sylvain, his remarks on 

KR'hir ,  History of, 195. Ms. Search in Nepal, 129. 
Kleuker, on the Avesta, 427. I Limestone Caves of Burma, Fauna 
Kdavasene, son of Laksmanasena , of, 402. 

282. i ., ,, of Burma and 
Kielhorn, on the ere of Laksmana- I Malay Panin- 

sene, 273. sula, Reptiles, 
Kodkani. books in, 167. 
Kun- judah : see Sarcocollrs, 177. 

L 
Labia curvicauda, Motsch., 185. 
, lutea. Borm., 185. 
,, mucronata, St i l ,  185. 

Labidee, family, 185. 
Labidocera detruncata, (Dana), 354. 

, 9 minuta, Gieqbr., 367. 
Labidura bengaleneis, Dohrn, 184. 

, . riparia. Pall., 184. 
Lahiduridee, family, 184 
Lachmnn, King of KtiBmir, a brief 

account of, 199. 
Lahse-Hohoa, the A-ch'ang (Maing- 

the) tribe of, 137. 
Lcrioptqz zadhosticta, (Alcock), 

348. 
Lake of Tiberiaa : see also Galilee, 

eea of. 
9 9 .. composition of 

the water of, 
26 

., . . explanation of 
the p h o t o  - 
graphs of, 23. . . . . fauna of, 20. .. . . list of the  fishes 
of. 31. 

,* Bp zooplencton of, 
21. 

Laksmagasena, 271. 
Lak~manasenedeva, Inscription at 

the time of, 289. 
Lalala-vietara, the Northern-Bud- 

dhifitic text, 126 
Lumbrw lolrgimanus, Leach, 362. 

,, (Rhinolambrus) cybelie, 
Alcock, 360. 

Lemellibrmchia. 368.37 1, 372. 
Landlords or Twelve Bhuiyas of 

Bengal. 437. 
Leshi Dialect, 143. 
Laynez, Biahop F., 116. 
Le Coq, Tourist in North India. 126. 
Leechee of the Lake of Tiberim, 21 1. 
Lepidoptera, 406, 41 2. 
Leptaaephalus. 368. 

I 409. 1 Limnaea auricularia, (Linne.), 465. 
, , virginea, sp. n, 466. 

Limnanthemum indicum, variations 
in the flowers of, 191. 

Limniae ceratophylli. Schrank., 230. 
Limnogonue aegypliacu~ , Put., 477. 
Limnophora tonitrui, Wied, 44. 
Limulua moluccanue, 341. 
Lingula, 366. 

,, anatina, 365. 
Lith~~~trotion,  spec. nov., 397. 
Lolago sp., ,352. 
Lonsdaleia ealinnria, W a e g  a n d 

Wentz, 397. 
Lophothrir, sp.. 354. 

,* frontalie, Giesbrecht, 
364. 

Lowis, C. C . on the classification of 
the A ch'mgs, 144 

Lucicutia bicornuta. WolEendan, 364. 
,, clauei, (Giesbrecht), 354. 
, , mnxima, Steuer, 354. 

Lucifer typus, auct., 359, 306. 
Lupocyclue rotundatue, Adams and 

White, 352, 
Ltirh, 93. 
Lutjanus, sp.. 344. 
Lychnorhiza, 346. 
Lygoeoma ecotophitum, Boulenger, 

404,410. 
Lyperoaia minuta, Bezzi, 43. 
Lyphoderw, Nicolet., 216. 

, , genneaerae, sp. nov. 9 

216, 217. 
Lytocarpue, 349. 

M 

Maclaren, J. M., on the Limestono 
C ~ v e s  of Burma, 309 

Macrophthalmua erato. de Man., 346. 
Macrothrix laticornis, Jurine, 232. 
Macrurua macrolophue. A 1 o o c k , 

347. 
MdanapR'ladeve, 280. 
Madrepora, 343. 
Magelonidae, 366. 
Mahavautu, the Nort hem-Buddhir- 

tic text. 128. 



Mailapur (Madras), the KapaleB- 
vara Temple of. Two Portu- 
guese Inscriptions in, 169. 

Maingtha Tribe of Hohea-Lahsa, 
Yiinnan : see A-ch'ang T r ~ b e ,  
137. 

Majjhima Nikaya, a Buddhist MS., 
124. 

Malabar, Badaga, and Tamil 
Printing in Ambala- 
cata. 165. 

, , Printing in Cochin, I 
166. 

, , use of the term, 160. 
Malay Peninsula, Limestone Caves 

of, 391. 
Memmalia, 403, 408. 
Manrique, on Biirah BhBiyHs of 

Bengal, 439 
Manucci, on Jagannath of Puri,  454. 
Maru dialect, 143. 
Matuta victor, (Fabr . ) ,  Hilgendorf, 1 

Metopograpsus messor ( F o r s k a 1 ), 
339. 344. 

Metridia ignota, Esterly, 354. 
,, macrura, S R ~ S . ,  354. 
, , princeps, Giesbrerht, 354. 
,, scotti, Giesbrecht, 364. 

Metsohnikorvia, 84. 
Micronecta alznandalei, n.  sp., 479. 

,, isis, Horv. ,  480. 
) 1 perparva, n. sp., 480. 

Microrhynchus spinosus, Benth., 
178. 

Microvelia pygmaea, Daf., 478. 
Middlemias, C. S., on the Limestone 

Caves of Malay Peninsula, 
400. 

Mih~ra  Cula, 429. 
Minhaj, his account of tlleconque.st~ 

of Bengal, 286. 
Minous inernzis, Xlcoclr, 353. 
Mir Jumla,  11G. 
Mirzfi, a short note on, 2. 

336, 339. i MirzE Niimah oE Mirzfi IGrnrfin 
May-flies, 21. with an  E ~ g l i s h  translation, 
Media, Deioces of, 433. I 1. 
Megacalanus princepa. Walfende~l. Mirzl l l ip,  on tho ruler of tlle code 

354. I of, 3, 4. 
Meher Yahllt, refererlcc. t o  Jntlia in, Molluscn, 337, 340, 343, 352, 356, 

435. 1 36G, 411. 
lMelamphaes mzzolepis, Glinther, ., of Byikhwaaw Bay, 340. 

353, 355. . , of Hinzk Basin. 337. 
Melania, 20. I ) )  

of Lcilte of Tiberias, 21. 
Melania rothiana, Noress, 4b7. of the Limestone Caves 

, tuberculata, M I I ~ ~ . ,  466. 1 " of Burma and bXa1ri:y 
* .  ,. Miill., var. / Peninsula, 41 1. 

elongata, Lacord, 4G7. of I\foscos Islands, 343. 
Melanopsis buccinoidea , Oliv., 467. 1 :: obtained a t  \- a r i o u s 

, costata, Oliv , 46i. I s h o r e - c o l l e c t i n g  
) ,  ,, var. degenerata, stations, list of, 371. 

nov., 167. 1 Alollu~can faunal list of the Lalre of 
, , ,, var. jordanica, Tiberias, with descriptions 

Roth,  467. of new s p e c k ,  4G6. 
, ,  praerosa. Lin, , 408. Monacanthue, 35s. 

Meleagrina margaratifera, 340 Rloaochloro- and Yichlorobenzy- 
MBndez, Father Alfonso. 156. I lamines, the preparation and 
Mercuric o\ide with Acetone, ..a I decomposition of, 426. 

double compound of, lxx-xvlll. bfonochlorobenzylarnines, prepara- 
Mercuric oxide with Ethylacetoace- I tion and clecomposition of. 

tate, a now compound of, , 426. 
xcv. I ilionsoon ~ n d  Nor'u-esters Predic- 

Mercuri-periodide8 of ~ubst i tuted ! tion, 305 
Ammoni~lm bnses, 206. 1 Afosac, the Jesuit missionary, 160. 

hlercuri-periodido, Tetrn-propyl- Mughieudbtn Yuzbalc, coin of, 288. 
ammonium, 206. 1 Mugil roeruleo-macrrlatus, L a 0 6 - 

I Mesorhahdus trz~ncatus. :\ . Scott. I p&de, 334. 
364. I ,, jerdoni, Day., 334. 

Meeovefia vittigera, Horv., 477. , , ~uaigieneis, Quoy and Gaim., 
Metapene~i~ coniger , Wood-BIason. i 334, 338, 342, 344. 

361. Muhammadan conquest, condition 
s , moaoceroe , Fabr., 348. of Bengal before, 284. 

~Iethylbonzylnitrosaminc, 208. 1 Mul!amm~d-i-Bulrhtiyiir Wil j i ,  286. 



Muhibb AllAh of Bih i r ,  the life and 
works of. 295. 

Mule Ahmad, his Persian History 
of KiiBrnir. 195. 

Muraena r n ~ l s a ~ r i 8 ,  Shaw, 334. 
, , teasellala, Richardson, 338. 

.Wurchiaonio. sp . .  398. 
Murray. Hugh. on Twelve Bhu'iyEs 

of Arakan. 418. 
Murshidiibiid rupoe, the oldest 

British, 483. 
Mursin b i c r i~ t imana ,  Alcock and 

Anderson. 3.5 1. 
Muo aurifer,  Miller, 404. 408. 
M w a l l a m  at #tcb;Lt, work of Muhibb 

Alllih 296. 
Muaca d m e s t i c a ,  L ,  43. 

,, sp. ? nov. 43. 
Muscidae, 43. 
Mu~cinae, 43. 
Music in Enrone. 300. 

, Inrlian. T'fiycholoqy of. 299. 
Must,an Ghurr, i=t note on. 173. 
Mvra hrevimana. Alcock, 352. 
Myriapoda, 40G 

9 I nl the Timestone Caves 
of Burma, 415. 

rUyrmecaelurz~,  sp., 405. 

S 

Nnbonnrlel~rv herqeaini, Berg., 479. 
Nagendra NAth VRSII. on t h ~  era nf 

Lakqmanwwnn, 275. 
Naba liridipeu. D~if.. 184. 

,, ,nep,rlen.qiq, Rrlrr,. . 184. 
NiirElmna O F  Rh.Ssa. identification 

with that  o f  Kanva. 265. 
N a z i a  ceraaten. Ortmtinn., 350. 
Naz in .  sp . 350. 
N a t i a  innrrsti7~tori*, Alcock. 350. 
Neanurn pu.dib?rndrz, Trnmq . 405, 

412. 413. 
Nernachil~~d galilaeun, CXthr., 31, 32, 

33. 
, . leontirrae, Lort ,32.  33. 

Ncmorha~dua awettenhami. Rutler, 
404. 408. 

Nereidme, 366. 
Nermertinea. 346. 
Neuropter~ .  21'). 220. 406. 
Nephelir qnllica, 2 12. 
Neptun.rcn ( Amphitrile) arqenfatus. 

(White). 349. 3152. . , pelaqicw. Linn, 339.341. 
, nanqrcinolentru (Horbst.), 

339. 315, 352. 
Nicteriboscu amboinennia, Rondeni, 

414. 
Nitroupl chloride, the action of, on 

secondary amines, 207. 

N'mai H k a  Valley, 146. 
Nobili. Fat3her Robert de, 150, 165. 
Noetlinq, F, on the species deter- 

mined by ,  397. 
Nor'westers and Monsoon Predic- 

tion, 305. 
Nudiah. three roads from Bihar t o ,  

286. 
Notonecaa glauca, L. , 479. 
Nudo.qpongilla, gen. nov., 62, 84. 
Nudosponyillta aeter , sp. nov., 58 , 

59, 66, 85. 
, 9 m a p p a .  sp. nov., 68, 

59, 64, 85, 221. 
I )  r e v e r ~ a ,  sp .  nov., 58, 

59. 63. 85. 
Numismatic S u p ~ l a m e n t  XXI, 

arts.. 122-124. 481. 
N yctera'ho.qca amboinensis, Rondani , 

406. 
Nyctinomun plicatus, (Buchn.), 403. 

0 

0chteru.q strigicollia, n. sp., 478. 
Ocypodn cerntoplthalrna (Palles), 

Ortm., 334. 339. 
1 1  cordimona. Desm., 334, 

339. 
Odoric, on Jasannnth of Yuri, 462. 
Oosintan a0ciali.q. Weber, 230. 
Oikopleura, 359. 
Oldham, Dr. T., on the Limestone 

Caves of Hn~~mrt ,  306. 
Oligo~hat-tn. 53-56. 

, . aquatic, from the Lake 
of Tiberias, 53. 

Olindian malavenxia. Maar?. , 349. 
O ~ P ~ C R  innocena, Prem ton, 405, 41 1. 
Oph.ichth,y.q, ~ p . ,  318. 
Ophdopluteus, 365. 
0phi~tho.qtoma annandnleii.  Sykes. 

405. 
Oriental music. 300. 
Orthefrum chr!/nontigrna, Rurm., 219. 
Ortt~optera, 405, 41 2. 
Ontracion turritun. For~k . ,  348. 
O R ~ P R C O ~ R ,  232, 355, 368. 

I' 

Pnchydict~/um, Weltner, 62, 81. 
Padam 'rri be, 1 13. 

. , Tattoo marks among, 
114. 

Paqurop.qi.9 typica ,  Hendorpon, 361. 
PGIake. eon of Pradyota, 322. 
Palaemon. digestive, v rr s c u 1 e r r 

reproductive. and nervoua 
spbems o,f, 233-239. 

Peleemonidae, family. 245. 





Index. 

Porifera, of Byikhwaaw Bay,  340. 
of Tavoy Island, 346. 

~ o r G e e ,  343. 
Portuguese Inscriptions in the 

KapaleBvara temple 
of Mailipur (Madras), 
109. 

* ,  historinns, reference 
to the BBrah BhfiiyHs 

Pyrgula barroiei, Dtz., 468. 
Pyrosoma, 353. 

Quadrella coronata var reticulata, 
Alcock, 350. 

in, 438. 
Potamogeton, 20, 
Potamolepis. Marshall, 62, 00. 
Potamolspidinae, nov., 60, 80, 84. 

., Key to. 61. I 
Pokrmon fluviatila, (Latreille), 250. 

. , , , Races of, 251. 
,, potarnios, Rathbun,  241, 

249-257 . , , Group, Key to  
the CrRbs of, 
251. 

,. ,, Group, Measure- 
ment of crabs 
of. 255. 

Potamonidae, family, 249. 
Pradyotn. a contemporary of Ajgta. 

Batru. 207. 
PratZjnl- Yaugandharzyana, a play 

of Bhlsa ,  259. 
Preston, H. B., on a Molluscan 

faunal l i ~ t  of the Lakg of 
Tiberias with descriptions 
of new species. 465. 

Printing. Earliest Jesuit,  in India, 
149. 

,, Press, origin a t  GOB, 153. 
Ptdstie, sp.,  342. 
Priutipoma furcatum (Bl. Schn. ), 

338. 
Productue. F. Roemer, 397. 
P roenp~ ,  Father Anthony de,  166. 
Prosopem tchehelenae , de Morg, 

405, 411. 
Protozoa, 367. 
Pealis dohrni. Kirby, 184. 

,, femoralie, Dohrn, 184. 
Peeudieolabis imnei ,  sp. n., 184, 

185. 
Pseudoequilla monodactylue (A. M. 

Edwards). 360. 
Peilocnemis kervillei, Martin, 2 19. 
Psychology of Indian Music, 299. 
PSychogaeter , sp., 350. 
Puerulue angulatue, Bpence Bate, 

360. 
Puniceel, Tamil Printing in, 164. 
Pygidicranidae. family, 183. 

A" 

Rechol, Polyglot Printing in, 181. 
Radiolaria, 367. 
Rafi '1-ShirAzi, Mirzii, 1. 
Ragas, theory of, 302. 
Rana alticola, Blngr., 333. 

, , esculenta ridibunda, Pallas, 
39, 40. 

, , glandulosa, Boulenger , 404. 
,, jerboa (Gunther), 406. 

R a n a i t y a ,  King of Ka'smir, a brief 
account of, 197. 

Rane-rambhs, Queen of Ransditya,  
legend about, 200. 

Ranatra cicina, Sign, 479. 
Randallia eburnea, Xlcock. 352. 
Raninoidee serraiifrons, Henderson, 

350, 352. 
Raub Series, a note on, 398. 
Raymondia pagodarum, Speiser , 

406, 414 
Rennell, Major James, two letters 

of, 173. 
Report on the Biology of the Lake 

of Tiberias. (Second Series), 
209. 

1 Reptiles of the Lake of Tiberias, 
note on, 31. 

,, of the Limestone Cave8 of 
Rurma and Malay Penin- 
sula, 409. 

Reptilia, 39, 40, 41, 404, 409. 
Rhagovelia nigricaw , Burm., 478. 
Rhaphiodophora ( I  brunneri, Kirby), 

405. 
Rhincnlanw cornutus, (Dane), 364. 

, , nasutus , Giesbrecht , 
354. 

Rhinolophue afinie, Horsf., 403. 
Rhinolophue minor, Horsf.. 403. 
Rhinopoma microphyllum, aeoff. ,  

403. 
Rhioatoma, 4 1 1. 
Rhizom?ya eumatrensi~ , (Raff. ) , 404, 

408. 
Rhizosolenia, 357, 367, 3G8. 
Rhomboidichthya polylcpis, qlcock, 1 362. 

Pyralie, 414. 
,, fumipennis, Butler, 406, 

414. 

Rhynchota, Aquatic and Semi- 
aquatic, from the Lake of 
Tiberia3 and its immediate 

. . pictalis, Curt., 406, 41 4. vicinity, 477. 
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Rhys Davids, 124. , Scrivener, J. B., on the Limestone 
Ribeiro, Father Diego, 157. Caves of Burma, 398. 
Rodeles, Rev. Cecilio Gomez, on Scutiqera decipiens, Verh., 406,415. 

the Earliest Jesuit Printing , . longicornis (Fabr. ) , 406. 
in India, 149. ,, maculata. 406. 

Romnichal or colloquial Hindu- I Sebastichthys strongia, Cuv. and 
stani, a comparative v o c a -  Val., 338. 
bulary of, 93. Sena Rings of Bengal, genea!ogical 

Roth, H., the Jesuit missionary , tables of, 284. 
and study of Sanskrit, 150. Senart, on Buddhism, 124. 

Rotifera, 229, 230. Senart, M., on the Date of Asoka's 
, , from Galilee, a note on, abhishelra, 322. 

229. 1 Sergestes, rp.. 354, 356, 356. 
Rousselet, C. F. ,  a note on Rotifers I , , bieulcatue, Wood-Mason , 

from Galilee. 229. I 354, 356. 
Roz, Father Francis, 166. ( Serranus boenack (Bloch. ) , 338. 

, , pantherinus ( LacBpede), 
S 338. I Sesarma quadratum. Fabr., 334, 

Sagitta, 356, 368. 339, 346. 
St. Thomas, Christians of, in India, taeniolatum, White, 334. 

169. 1 Setarches giintheri, Johnson, 351. 
Salarias dupeumieri, Cuv. and Val., Shan States, Age of Anthracolithic 

3 3 4 ,  3 3 8 ,  I fossils of, 40 1. 
342, 344. , Sillago sihama (Forsk. ), 338, 344. 

,, lineatus, Cuv. and Val., / Siluridae, 32, 33. 
338, 344. 1 Siphonophora, 356. 

,, qztadricornis, Cuv. and I Skeet, W. W., on the Limestone 
Val., 338. Caves of Burma, 399. 

, , unicolor, Rupp., 342. Solenocera, sp. , 349. 
Saldanha, Father Antonio de, 164. Solimanvas, identificatio~l of the 
Salpa cylindrica, Cuv., 359. town of, 439. 
, , democratica, Forskal, 365, Soricul~rs nigrescenes , 403. 

359. 1 Souse, Fr. Francis de, his study of 
,, hexagona, Quoy and Gaim., / Sanskrit, 150. 

353. Spelaeoblatta geetroi, Bolivar, 405, 
,, multitentaculata, Quoy and I 414. 

Gaimard, 356. ' Sphenomerus trapezoidee, W o o d - 
,, zonaria (Pall). 354. Mason, 350. 

Sarabsena, King of Ktigrnir, a brief Spionidae. 366. 
account of, 198. 1 Spirifet, sp ,397. 

Sarcocolla, 177 Spiropaguru~ spiriger var. pro- 
, , chemical examination fundorum. Alcock, 350, 352. 

of, 180. 
, 9 composition of, 180. 

Sawbwae or chiefs of Hohsa and 
Lahsa, 139. 

Scalpellum roetratum, 349. 
Schizomus cavernicola, Gravely, 

407, 417. 
Schwagerina oldhami, Noetl, 397. 
Sciara /ulveecem, 4 1 4. 

, , pallescens, 406, 41 4. 
Sciclzna miles, Cuv. and Val., 334. 
Sciurw atridorsalis (Gray ). 404. 
Scolecithrix frontalie (Giesbrecht), 

864. 
Scorpaena armata . Sauv., 338. 
Scott, Sir George, on the A-ch'ang 

people, 143. 

Sponges of the Lake of Tiberias, an 
account of, 57. . of the Lake of Tiberias, 

Bibliography of, 86. 
,, of the Lake of Tiberias, 

B~ology and distribution 
of, 71. 

Sponge-Larva from the Leko of 
Tiberias, note on, 221. 

Spongillidee, fam., 78. 
, .  note on Dermal Pore- 

cells in, 69. 
I )  observations on cer- 

tain genera of, 67. 
Spongillinae, 50, 78, 84. 

, , classification of some 
obscure genera of, 

Scottocalanue farrani, A-Scott, 354. 7'!. 
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Spongosorites, 346. 
Spongoz~ostor serniflavue, R o r m . , 

186. 
Springtail, a new. from Galilee, 215. 
Squilla /asciata. 349. 
Stannic chloride, i t s a c t i o n o n  

Phenylhydrazine, 131. 
Stegom?yia faaciata, I?. , 49. 
Stein, Sir Aurel, Tourist in North 

India, 125. 
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347. 
Stephens. Father Stephen, 161. 
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the Abors, 325. 

Tavernier, on Jagannath of Puri. 
454. 
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,, stylitera, Dana, 367. 

Terebellidae. 34!), 366. 
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Stomatopoda, 339, 345, 349, 350, 
365. 1339. 
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368. 
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AIILh. 296. 
diirak, King of KBBmir. a brief 

account of. 199. 
Siirya, Inscription in the walls of 
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dvopna- VGsavadattii, chief work of 

BhBse, 260. 
Syllidee, 366. 
Symphillium. 343. 
Synapiura altipennis, Alcock, 348. 
Syria and the Jordan Valley, note 

on the Dragonflies of, 219. 
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TabaqG~i-NGsiri, 286. 
Tabpirat-ul-NBzirin, on Jagannath 

I Tetrapropylarnmoniurn Mercuri- 
periodide. 206. 

Teuthia vermiculata, (Cuv. and Val.). 
314. 

Thalaseiosira. 367. 
Thalamitncrenata (Latr . )  Edw., 345. 

,, danae, Stimpson, 339. 
,, prymna, (Herbst.), 339. 

Thelyphonidae, 416. 
Theobsld, W, on the Limestone 
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, michoni, (Brgt  ), 471. 

Therapon jerbua, (Forsk.), 334, 338, 
344. 

,, puta, Cuv., and Val., 342. 
Tiberias (Lake nf 1. a n  account of the 

sponges of the, 57. 
,, Aquatic Oligochaeta, from 

the, 53. 
,, Aquatic and Semi- quat tic 

Rhynchota from the,  
477. 

,, B i b l i o g r a p h y  of the 
sponges of the, 66. 

,, Climate of the, 19. 
,, Cru~tacea  Decapoda of 

the. 241. 
* 9 Culicidae from the., 47. 
,, Entomoetraca from the, 

231. 
,, Hirudinean fauna of the, 

I 211. 
of Puri,  454. , , Leeches of the, 21 1. 

Tachard. Fr. G. ,  on Jagannath of ,, Molluscan faunal list of 
Puri, 454. the,  with de~criptions 

" Tala ", lawe of. 302. of new species, 465. 
Talonistea cavernicola, Thor., 407. I ,, Planarians of the, 459. 
Tamil Printing in I!unicml, 164. ,, Polyzoa of the. 223. 
Tamil, B ~ d a g a  and " Mababer " I ,, Report on the Biology of 

Printing in Arnbalacate, 1 the,  17. 209. 459. 
166. , Sponge-Larva from the,  

Taphozow lonqimanzr*, Hardw., 221. 
403. , , Tiprllidae from the, 47. 

* I  eacco2aemus. Temrn.. ; Tieffentsller, the Jeeuib mieeionary , 
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Tilapia flavi-josephi, (Lort.),  32,33. 1 Unio, littora2is, Lk., 472. 
,, galilaea, (Artedi), 32. ,, lotted, Locard, 473. 
,, nilotica, (Hsslqt. ), 32, 39. , pietri, ,, 471. 
,, simonis, (Gthr.),  32, 33 , , prosacrua, Rrgt. , 472. 
,, zillii, (Gervais), 32, 39. ,, raymondi, . 473. 

Tipulidae from the Lake of Tiberias ,, requieni, Mich., 471. 
and Damascus, 47. , ,, rothi, Brgt., 472. 

Tir Yasht,  reference to India in, , , simonis, Tristrami, 473. 
435. ,, terminalis, Brgt. ,  471. 

Tombs of Franciscan Missionaries , , tiberianensis, Let . ,  471. 
of the XIVth Century, 170. ,, tristrami, Locard, 471. 

Tomopteridae, 366. , ,, zabulonicus, Brgt , 472. 
Tomopteris, ep., 356. Unjeroot : .sep Anzarut. 177. 
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syriaca, 60. in ,  127. 
Tozeuma armatum, Paulson , 350. Uranotaenia unguiculata, sp. n.,  51. 
Triacanthus biaculeatus , 34 1. ' Urochordata, 344. 

s. brevirostria. 34 1. : Uropoda, sp., 407. 
Trionyz triunguis, Forsk., 39 Uruguaya, Carter, 61, 79. 
Trithemis annulatn, (Palisot de  1 , . .  

Beauvois). 21 9. V 
Tunicata, 339, 353, 355, 359, 366. , 

,, of Bylkhwaaw Bay, 339. 1 VainyBditya, Icing of I<~Bmir ,  a 
Tuiijina, King of ICGsrnir. a brief , brief account of, 202. 

account of, 198. Vaipicota, 1.59. 
Tunnels of Firoa Shah a t  Delhi, i Vajriiditya, King of I'iiBmir, a 

Ixxxviii. brief account of, 200. 
Turbinaria, 343 Valdiviella brevicornis. Sars., 364. 
Twelve, sacredness of the number, , , y gigas, (Brady), 354. 

449. i , insignia, Farran, 354. 
Typhlocaridinae, subfamily. 245. 9 . oligartlrra, Steuer , 354. 
T y p h l ~ c a r i ~ ,  digestive, vascalsr, 1 Valignano, Father Alexander, 159 

reproductive. and 
nervous systems 
of 233-239. 

9 9 note on the pool, 
inhabitated b y , 
264. 

galilea, Calman, 21, 
. - . \ 233. 241, 246. 
Typhlope simoni, (Bottgr.), 41. 
Typton, 246. 
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Udayane, son of DarBaka, 260. 
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1 9 plumulosa, Lubbock, 
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Undinopsis . sp.. 364. 
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Varuna littetata (Febr.), A. &f. 
Edw., 336. 

Vntsa territory, 267. 
Veluepa, 61, 84 
Vendidld, reference of India in, 

430. 
Vinciguerria lucetia, (Oarman), 366. 
Vipera libetina xanthiw, (Gray.)? 

41. 
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sene, 282. 
Vivipara , 4 1 1. 

W 

Waldie, David, a short life of, ciii. 
Webb, Morgan, on the A-ch'angs. 

138, 145. 
Wilford, Fr., on Biirah Bhi i iyb  of 

Rengal, 437. 
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Wiee, Dr., on Biirah BhCiiyh of 
Bengal, 437. 

\i7ind and Barometric changes, 
Sir J. Eliot'a researches re- 
garding. 307. 

IVorms of the Lake of Tiberias, 22. 

Sontharpyia amplem'caudata 
(&off ), 403. 

Xavier, St. Francis, his cetechiam, 
163. 

Xiphosure, 337. 

Y 
Yagne, reference to India in, 436;. 
YBjiiavelkye, 127. [161. 
Ynle, Sir H., on the term Cenarija, 
Yiinnan, the A-ch'anjz (Meingtha) 

Tribe of Hohsa-Lahse, 137. 

z 
Zein-ul-irbdin, King of Kadmir. 196. 
Zain-ul-bilgd, the mint-town, 484 
Zend Avesta, 427. 
Zi dialect, 143. 
Zooplencton of Leke of Tiberies, 2 1. 
Zott, 93. 
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