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I .  T h e  Chronology of the Pala Kings. 

The chronology of the PRla kings has, for R long time. 
folulecl a subject of keen discussion. It will serve no usefal 
purpose to recount the earlier views on the subject. as  t1ie.v 
were necessarily based upon insufficient materials and errone- 
ous data .  The first systernatic a t tempt  to reconstruct the 
main outline of the Piila chronology on a reliable basis was 
niucle by the late Dr. 1 7  A .  Smith in 1909.' In  the follow- 
ing ycar 1 l . M .  Ha~,aprasiid h s t r i  made n useful contribution 
about, the initial date of Dharmapiilu in his Introduction to 
Rsimacarita.' The subject was next seriously taken u p  bv 
Mr. l tan~aprasad Chanda and Mr. R,. D Banerji. Mr. Chanda's 
Bengali work ' Gauda-riija-ma15 ' appeared in 1912-3, although 
the views expressed therein about the Psila Chronology were 
somewhat modified four years later.g Mr. Danerji's 'PBlas of 
Reilgal'4 was published in 1915. but his views were re-stated, 
11 ith s~tbstniltial ulodificntions, in his Bengali worlc ' BFinglRr 
Itih5sa ' published in the Rengali year 2321 (1914 -15 A.D.) 
The only contribl~tion that  has since beell made to  our know- 
ledgl. of the Psila chronology is a paper by Mr. Ranerji6 in 
\rhich, among other things, a short account is given of an  
inscription of the 24th year of Rsijyapgla. 

In  discussing the views of Dr. Smith i t  must be remem- 
-- 

I Ind .  Ant., 1909, p. 233 
.Me?noira of the Asiatic Society of Bengal. Vol. 111. 
MEnasi ( a Bengali Monthly ), Vol. VIT, part I, pp. 577 ff., 657 It' 
-lfe?i~oiro of the Asiatic Society of Rengal, Vol. V .  
Tnd. Ant., 1918, p. 109. 



2 Jour?znl of the Asiatic Society of Benyh,". [N.R.? XVII ,  

bered tha t  some of the most important inscriptions were 
unknown to him. Thus the Udda~jdapura inscription of Niirltya- 
rppBlal shows tha t  the king ruled for a t  least 54 years, and 
this alone is liable to upset the chronological scheme put  forward 
by him. But,  even apart  from this, his views are liable to 
serious objections. According to his scheme the first three 
kings ruled from 735 to 592 A.D., i.e. for a, periocl of nlore 
than 150 years and this can hardly be accepted, even as  a 
11 orking hypothesis, unless very strong evidence is forthcoming 
in support of i t .  Dr. V. A. Smith rejected the Puranic state- 
ment tha t  two generations of Nancla kings ralecl for 100 years 
a n d  assigned fifty years as  a more reasonable period His 
vie\vs about the duration of the reigns of the first three Icings 
of the PRla dynasty are not, therefore, consistent with his own 
principle. I n  the circumstances i t  is difficult t o  accept the 
contention of DI. Smith, made as late as 1914, tha t  the main 
outline of the PRla chronology ha.; been firnily laid by hini 

Mr. Chanda's views about  the dates of the first eight 
kings are no longer tenable. According t o  him, Vigrahapala l 
ascended the throne in 900 A.D. and Vigrahapda 11, a few 
years before 965 A D. But  this is quite incompatible with 
the known reign-periocls of the intervening kings, i.e. 54 
years of NBrByanapSila. 24 years of Kiijyap&ln and a longer 
period of GopRla 11. This shows that  his proposed dates for 
Dharmapgla and Devapsla require to he considerab1.v pushed 
back. 

As regards Mr. Banerji's theory, i t  is impossible to recon- 
cile its different parts with one another. Thus he holds tha t  
the PBla king defeated by RBstrakCita Krisna I1 was  RajynpTila, 
and as  he has himself assumed in his BBnglSir I t ih~isa  (pp. IS!), 
1!)9, 203) tha t  Vigrahapsla I ascended the throne in 865 A.D. 
and that  his son NarltyanapBla ruled for about 55 years, 
RBjyapiLla could not possibly have ascended the throne before 
920 A.D. Rut  not only the reign of ICyisna I1 hut  that  of his 
two successors was over Ily tha t  date,  as CLovinda IV. the 
great-grandson of K r i ~ n a  11, ant1 the fourth in ~uccession from 
him, was ruling in 9 18 A.D Again, Mr. Ranerji looks upon 
Gopiila 11, son of RiijyapBla, as a contemporary of lndra  IIT, 
the grandson of Krisna I1 (ibid., p. 204), and this is, of 
course, for reasons just stated, equally impossible. Further, 
according to  Mr. Banerji, MadanapBla, the seventeenth 
king, was a contemporary of the Giiharwal king Candradeva 
(ihid., p. 284) and must therefore have ascended the throne 
before 1097 A.D., the year in whirh the latter died Now 
this is hopelessly irreconcilable with his view tha t  the 
eleventh king Vigrahapiila 111, who ruled for a t  least 13 

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

I Ib id .  
2 Evidence in support of this assllrnption is cited later, p. 4. 
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years, ascencled the throne in 1045 A.11. and tha t  the four- 
teenth king Kii~napRla ruled for 45 years ; for even if vie ignore 
the reign-periods of  the 12th, 13th, 15th and 16th kings, the 
accession of Mada~~apAla cannot, be placed earlier than 1103 
A.D. Again, according to Mr. Ba,nerji, Vijayasena concluered 
Varendra after the 8t,h regnal yea.r of Nadanap~ila ( i h i t l . ,  1). 
284). As Mr. Banerji places the death of Ralliil;l,seim, who 
ru!ecl for a t  least 11 years, a t  1118 or 1119 A.D., Vijayasena 
nlust have ceased to reign before 1108 A.D. The date of 
1\4aclanap&la's accession would thus fall s o ~ n e  years before 
1100 A.D., b u t ,  as n7e have just seen, {,his is irreconcila1)le 
with his other. statements. Lastl,y, the dates proposed by 
Mr. Ranerji for Dharrn2zpiila and Devapala are no longer 
tenable ; for he llas assigned 55 years to N~l.rsiyal~apa.la and a t  
least, 3, 15, and 26 years respectively to  Vigrahapala I, Gopala 
I1 and VigrahapBla 11. If we add to  i t  the 24 years of Rajya- 
pala the sum total wo111d be 123 years, which is considerably 
more than the iilterval between the dates proposed by him res- 
pectively for the death of Devapgla ancl the accession of 
Mahipiila I ,  i.e., 866 A.D. ancl 073 A.D. 

I t  is thus quite clear tha t  11011e of t,he esisting theories 
allout the I'51a chronology is in sccordn,nce with all the l i n o ~ \ ~ n  
facts, and this necessil;a,tes a fresh study of the subject with :L 
view to frame a inore satisfactory hypothesis i l l  regard 1-,n Pnl;~ 
chronology. 

The RBm5 t h  inscription of Mahipala 1, dated in t,he year 
1026 .4.1).,' supplies us with a fixed point in the PBla chrono- 
logy. A consideration of the known reign-periods of the 
successors of Mahipala T j  as given in the following list, seems to 
show tha t  the king did not live long after that  date, and t;hat 
for all pract,ica,l purposes tha t  date  nlay be looked upon as  
his last. 

Nayapala . . . .  15 years 
VigrahapBla IT1 . . . . 13 years 
Mahipala I1 . . . . a (unknown) 
Siirap~ila J I  . . . b ,, 
K6mapBla . . . . 42 years 
Kumarapala . . ; 4 ,, z 
Gopala I11 . . . . c (unknon-n) 
i\f:~danap&Ia . . . . 19 rears 

.- . . - . ~~ ~ . - .  

I Ind. A?zt., Vol XIV, p. 140 ; J. A .S. B., 1906, p. 445. 
I t  ir quite clear from the wordings of the Kamauli grant of 

Vaidyadeva that KumErapBla was the reigning king when that document 
was drawn up. The year 4, the date of the document, might therefore refer 
to the reigll of Kum~rapBla or that of Vaidyadeva in KEmarOpa. In 
the first case Kum~rapEla must have reigned for at-least 4 years, in the 
second case, more than four ; for Vaidyadeva was appointed ruler of 
ICBmarfipa by Iirlme'rapLla sometime after the latter had ascended the 
throne. 
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Now, as Madanap5la's inscriptions are found in Varendra, 
and Vijayasena is said to have conquered the province, Madana- 
p ~ l a  must have preceded the latter. The date of Vijayasena, 
can be ascertained, within narrow limits, by that  of Nanya- 
deva whcm he is said to  have defeated. As Sylvain Levi has 
shown, Nanyadeva became king in 1097 A.D., and the fact that 
Sadgiiva Deva of Nepal is styled Rajiidhiriija Paramedvara 
in a Sanskrit manuscript dated in 1120 A.D. proves that  this 
supremacy was over by that date. I t  is thus allnost certain 
that Vijayasena must have defeated him in the first quarter of 
the 12th century A.D. and MadanapSila too must have been 
defeated not long afterwards. 

Now, the sum total of the known reign-periods of the 
successors of Mahipnla I is 93 years. To this must be added 
the unknown factors a,b,c, and d representing respectively the 
reign-periods of Mahip8lal 11, $firap%la TI, and Gopgla 111, 
and the excess of the actual reign-periods of the rest over 
those known a t  present. The end of Madanapiila's reign I\ ill 
thus fall about 11 19' t (a  + b + c + d) A.D., if we count fro111 
the known date 1026 A.D , assuming it  to be the last date 
of Mahip2la I .  As this takes us to the second quarter of the 
twelfth century A.D., i t  may be held that  Mahipala 1, died 
about 1026 A.D. and the same conclusion must be upheld 
even if i t  is proyed than Madanapsila continued to rule for 
some time after the conquest of Varendra by Vijaysena. for, 
as it  ir, the unknown factors a,b,c,d, become almost impos- 
sibly short 

Now, the known reign-periods of the Pala kings 1111 to  
Mahipala I are shown in the following table :- 

I .  Gopsila . . . . 
11. DharmapRla . . . . 32 years 

11 I .  . Devap%la . . . . 33 ,. 
1V.  Vigrahapala . . . .  3 ,, 

. NBrByanapiila . . . 54 ,, 
VI. RBjyap5la . . 24 ,. 

VII. Gopala I1 . . 
VIIT Vigrahapala 11 . . . . 

I X  Mahipala 1 . . . . 48 ., 

The sum total of the reign-periods given above is 194 Fea,rb 
Again. GopBla I1 must be credited with a long roign, for he is 
said, in the BBnga~h grant of Mahipsla, to have ruled Giruta,rZ?~i, 
which must in any case denote a period longer than that  of his 
predeces~or. As the latter, RBjyapEila, is known to have reigned 
for at lewt 24 years, w e  must assign a period of a t  least 30 

1 Th~w R I I O I J I ~  t)r: increased by at  loaet 13 years, for as the footnote 2, 
1,. 6 R ~ O N Y ,  Vi~rahapnla 111 whose reign-periotl hafl heen nssr~rned to he 
I3 years, prohnbly ruled for nt least 26 years. 
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years to Gop~la  11. Subtracting 194 + 30 from 1026, which 
ive liave shown to have been practically the last date of 
Alaliiplila 1: we are in a position to affirm that ~ h a r m a p a l a  
111ust have ascended the throne x years before 802 A.D., x 
clenoting the reign-period of No, VIII, together with the number 
of yertrs that the remaining kings must have ruled after their last 
known dates. This unknown factor can hardly be taken as 
less t,han a period of 20 years; indeed it would have to he 
consiclerably increased but- for the fact that there are reasons 
to believe that Dharmapala met Govincla I11 in about SO8 A.D.' 

This early date of DharmapBla is corroborated by a verse 
in the 8afiJana copper-plate of ~maghavarsa'  which informs us  
that the Riistrakita king Dhruva defeated a king of Gauda 
between the Ganges and the Jamuna. This Gauda king can 
hardly be any other than Dharrnapsla: for his predecessor 
GopBla does not seem to have extended his conquests so far, 
and the political coi~dition of the Gaucla kingdom, just before 
the PSla period, is hardly conlpatible with the view that any 
of its kings coulcl extend his sphere of influence a.s far as 
Alln.habad in the west. The argument that such an early 
clate of Dharmap~la ill suits the supposition thrh he married 
the daughter of Paravala, who is known to have ruled in 761 
A D . ,  is of no great weight, for the identity of this Paravala 
with the father-in-law of Dhar~napRla must depend upon tlie 
date of the latter, and, besides, the published facsimile raises 
greaQ doubts about the correctness of the reading of the date in 
the Pathiiri Pillar inscription. 

As a result of the foregoing discussioli the follo~ving 
chronological table of the PRla kings may be offered mith some 
degree of certainty. 

Approxinlate year Name of kings. ICnown reign-period. o f  accession. 

I. Gopsla . . . .  770 A.D. 
I Dharmapsla 32 years 780 ,, 

111. I)evap&la 33 ,, 815 :, 
- . -. - - - -- 

I An  unpublished copper-plate in the possession of Prof. D. R.  
Bhandarkar, who was kind enough to allow me to make r~sc  of it, refers 
to the Eact t,hat while Govinda 111 proceeded towards tlie Himdayas  i l l  

course of his conquest, Dh~rmapi i la  waited upon him. The same in- 
scription also tells us that  Goviilda 111 defeated the Gurjarn-Prat.itliii1a 
liing Niigabhata. I t  is reasonablo to hold t h a t  both t,lle<e events took 
place in one and the same expedition against the north. .I ~011~pnrison 
of the Wani and RLdha~lpiir grants of Glovinda IT1 shows t , l~at  the expedi- 
tion against lhe Gurjaras probably took place in the interval between 
the two, for the later grant is practically a repetition of the earlier 
one with the one important addition, viz. tho reference to t,he C I l ~ r j a r ~  
expeclition. A3 both tho grnnts are dated in tllu $nko yenr 730, the date 
of the northern expedition of Govinde I11 lnay be plarell at. nbout 80s 
.4 .D. 

2 This is the ~lnpublished copper-plnte referred t.o in t,he Isst, ~ ~ o t c .  
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Name of kings. Known reign period. Approximate year of accession. 

IV. Vigphapala. 1 or 
SiirapBla I 3 years 850 A.D. 

V. NBrByanapda 54 ,, 860 :, 
VI. Rajyapala 24 ,, 015 ,. 

VII. Gopala IJ (longer than 24 years) !)40 :: 

VIII. Vigrahapala II .... 970 ,, 
I X .  Mahipala I 48 years 978 ,, 
X. Navapala 15 : ,  1026 .. 

XI. .Vigrnhap&la I11 13 (or 26 '1')' 1048 ,, 
XII. ?!lahipRla I1 . .  . .  1070 ,: 

XIII.  Siirapiila I1 . .  . .  1075 ,, 
XIV. RsimapRla 42 vears 1077 ,, 
S V .  KumiirapSla . . . .  1120 ,: 

XVI. Gopala I11 . . . .  1125 ,, 
XVII . &Iadanapala 19 year;; 1130 ;, 

[XVIII. ? Govindapgla " . . . .  1150 ,, I 
-~ ~ -- - ~- . ~- 

1 A manuscript of the Paficarak.rZ was copied in the twenty sixth 
year of Vigrahapsla. It is thus quite clear that one of t.he three kings 
bea~ing  that  name must have ruled for a t  least 26 years. I have assigned 
this period to VigrahapBla 111, for, otherwise the accession of DharmapIla 
will have to be pushed still further back, a hypothesis which is by no 
means favoured by t,he fact, noted above, tha t  he probably met Govincla 
TI1 in 808 A.D. 

2 Nothing is definitely known about t,he successors of MadanapSila. 
A stone inscription found a t  G a y l  and the colophons of several mnnu- 
scripts refer to a king Govindapiila. The inscription i.: dated in the 
Vikrama Samvat 1232 and ' ' SrZ Qovinda-piila-deva-gala-Gjwe caturddada- 
8a.mvatsare." Two of the colophons are dated " b'rimad-UovindapZlo- 
devasyu atifa-samuatsa 18 " and " Skimad-GovindapZla-clevCnZ~iz vina.?tu- 
rZjye a.?ta-tra'ri~dat-samuatsare. " I have attempted to prove in the accom- 
panying pa er on the Sena chronology tha t  such expressions really 
mean tha t  tRe years were counted from the cessation of the reign. If we 
accept this view we must, hold, on the authority of the inscription of 
GovindapSiladeva, that  his reign was over 14 years before 1232 Vik ram& 
Samvat. Tn other words, the king ceased to reigr. in 1162 or 1163 A.D. 
As I have placed the accession of Madanaplla in the year 1130 A.D., and 
the king is known to have reigned a t  least for 19 years, the end of h i p  
reign is brought quite close to the accesaion of GovindapBla : for i t  seems 
quite likely that  Govindepiila succeeded Madanapiila not long after 1160 
AD.,  but  w a ~  defeated, and his kingdom destroyed, by the Sena kings ih 
1162-3 4 .D.  



2. T h e  Chronology of the  Sena  Kings. 

By R. C. MAJUMDAR, M.A. ,  P1r.D. 

The chronology of the Sena Icings has formed the si11)jec.t 
oi a keen ancl protracted discussion for a long time past. The 
earlier vie~rrs on this very important question possess at preszrrt 
but an academic interest and have been summarised by 
Mr. N. Basu in J.A.S.B. Vol. L X Y ,  part  I, pp. 16 ff. The 
determination of the true epoch of the Laksrnanase~la era b; 
Dr Kielhornt has placed the question on an  altogether new 
basis, and the theories tha t  are a t  present held on the subject 
m a r  be broadly divided into t n o  classes. 

1 .  That  the initial date of the era, 11 18-19 A .Dl is the date 
of the accession of Laksmanasel~a, the grandson of Vijayasena, 
the founder of the greatness O F  the dynasty. 

2 That  Laksmal!asena ascended the throne long atfter the 
initial date of the era mhich comlnetnorates either his birth 01 

the accessiorl of one of his predecessors. 
The date of Laksmanasena is thus the ci ucial point, and 

before nJe proceed further we illust examine the validity of the 
contention that  the epoch of the Laksma~jasena era niust be the 
d:rte of his acceusion. 

R'lr. R .  D. Banerji, the staunchest and the nlost consistent 
supporter oE this theory, states his case in the followiug 
~vords . "None of the Indian eras, nonr kno~vn,  seem to have 
been started by one king and adopted and renamed by any one 
of his successors." The evident implication, of course, is tha t  
the era which is associated with the name of TJaksma~asena 
nlust have been started by him. 

I t  is no use discussing the general principle laid down bv 
Mr. Banerji, for the t ruth of the matter seems to  be tha t  the 
era was not s la~ted  by any king at all. Keciavasena and Visva- 
ripasena \Irere the last kings of this dynasty, but  their 
inscriptions arc dated in their regnal years and no reference is 
nlade to any era. As ;I matter oE fact not a single instance of 
the official use of this ern has beell discorerpd as yet and it seetnw 
to have l~een altnost unknown in the liome provinces of the 
Senas. There considerations are decidedly against the assump- 
tion that  the ern, was ever forulallv started by any Iring of 
the Sena clyaasty. I t  cannot thus be n~aint~ained, fro111 
general considerations alone, that  the initial date of the era is 
the date of Lak?mal~asena's accession. 

I 111,d. Ant., 1890, p. I ff. 2 J . d . S , B . ,  Vol, IS, p. 277. 
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There are, however, two inscriptions of a king ABoka- 
calladeva of Gay& which have been relied upon to prove tha t  
Laksmanasena ceased t.o rule before the year 51 of the era. It 
is, of course, evident tha t  if this conclusion is true, a very 
strong case is made in favour of the view tha t  the epoch of the 
era is synchronous with the initial date of Lak+nlal.~asena. 

A brief summary of these inscriptions tcrgethe~ \\-it11 all 
the relevant-points has been given by Rlr Banerji in his paper 
on Laksmanasena (op. cit.). The inlportant points a l ~ o n t  them 
are the dates which run as follo~v.: :- 

(i) ,$Timal-~akhoanasencLsy = iititn-r;ijye .sa)n 51 .  
(ii) ~ r z ' m a ~ - L a k ~ m a n a s e n a - f / e d ~ - p ~ ~ ~ ~ ~ ~ ~ ~ ~ i - ~ ~ l ~ t ~ t ~ - ~ ~ ~ ~ ~ ~ - . r ~ c . ~ ~ r  74. 

Vaidiikha vadi 12 G ' u ~ c I ~ .  

Dr. Kielhorn a t  first held, on the basis of the \vord ctitl(r, 
prefixed to the word rGjye, tha t  ;tlthongh the years were still 
counted from t,he conlt~lencement of the reign of Laksma~~asena ,  
tha t  reign itself was a. thing of the past." This t,heorj- was 
ultimatelg abandoned by Dr.  I < i e l h ~ r n , ~  but  has been re-stated 
by Mr. Ranerji and upheld by other ~ c h o l a r s . ~  

Refore we discuss the t.rue significance of the express~on 
attta-rljye we shall point out  the hopelessly irreconcilable 
results tha t  ensue if the above view is accepted. Mr. Banerji 
says :-"We know from the Boclh-Gay% inscription of the 51st 
year of the Laksmanasena era, that  Boclh-Gay% and it,s atlja- 
cent parts were in the possession of the Sena kings. This is 
indicated by bhe use of the era of Lakslnanasena \vhich could 
not have been used by a, king of a distant couat,ry like 
ABokacalla of EapSidalaksa, if Cia!-& did not happen to  be in- 
cluded in the territory oE the Senas. The  Gay% inscription of 
V.S. 1232, on the other hand, 3hon-s t h a t  once the countrv 
belonged to GovindapSila, bu t  i t  hat1 ceased to  do so in the 
14th year of his reign. So one can immediately infer tha t  
Gay& a.nd its adjacent parts were wrested froin Govindapiila 
by one of the Sena kings . . . . . . . . . . The Boilh-G6yR inscrip- 
tion of La-RaGa 74 proves tha t  Gay3, and the country around 
i t  continued in the possession of the Sena kings of Bengal."" 

It must be remembered in the first place, that  the express- 
ion denoting dates in the two Bodh-Gay& inscriptions is 
exactly similar to a series of expression8 denoting dates wit11 

I h'p. Ind.  XII, p. 27 ff, Mr. Banerji's text has  ' rcijya-sat~~ ' in I)oth 
t he records and the ciate as 7 2  in the I ~ s t .  ( O p .  c i t . ,  p. 272 ). El-idently 

hese -are due to oversight. 
O p .  cit ,  p, 2 ,  note 3. 

5 S!jnchroni~fic  Lis t  /or  Northern India, Ep.  I n d .  Vol. V111. 
4 O p ,  cit .  

Mr. S. Kurnar in Znd Ant. ,  1913, p. 185 ; Dr. Hoernle in a private 
letter t o  Mr. Banerji ( Biingliir Itihiisa, p. 304 ). 

4 Op.  c i l ,  p. 280. 
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reference to Uovindsp%la. This will be quite evident if we 
arrauge belorn tlie dated portions of -his inscriptions, and the 
colophons of nlanuscript,~ referring to his reign.' 

(i) , S r i n . ~ a c l - G ' o v i ~ t d n ~ ) Z l c e v Z  gata-rZjye Cat urddciba-.vnm- 
z'atsare. 

(ii) ~ ~ r i r n n d - ~ o v i ~ ~ d n ~ ~ i ~ l ~ ~ - ~ ~ e ~ ~ n s ~  = Zlila swhvctt 18. 
(iii) ,Srima~l-(:oz~in~1c1~pZlc~-1levZ1znlia vinas!a-riijye A.q!ci-lri~i~ - 

Snt-samvalc~s~~e 

No reasonable doubts can be elltertiLilled t'hat all these 
phrases are but  different expressions for denoting th.: same 
thing. Now the phrase used in No. i, is almost identical with 
that of the two Bodh-Gay% inscriptions referred to  above, and, 
in any case, i t  is not permissible to  attach difft:rent interpreta- 
tions to them. But  this is exactly what Mr. Canerji has done. 
He infers from the words ntita riijye saliavat in the Bodh-Gay% 
inscriptions that  Laksma~asena  had ceased t;o reign, althougl~ 
(.:ay% was still under 'the Sena kings ; bu t  in spite of the expres- 
sions ~ ~ a l n - ~ G j y e  and atita ,snnzvat used with reference to the 
14t,h a,nd the 18th years of Govindap?ila, he holds tha t  the 
latter reigned till the 38th year, althoagh there was a cessa- 
tion of his rule in those parts of the countr,y in which the 
expresion gata-r@ye or ntita sc~n.~uut was used with reference to 
him ! But let us examiae.the point a little more closely. AS 
tlze above extract will show, Mr. Banerji holds :- 

(i) That  Qovindapiila ruled over Gaj7R solnetinle bctn.t.ell 
1162 and 1175 A.D. 

(ii) That, the .Bodh-Gay% inscriptions show tha t  in t.he 
51st year of the Lakbmanesena era, Bodh-Gay& and its 
adjacent parts \yere in the possession of the Sena kings ancl 
that these terri1;ories continued in the l~ossession of the Sena, 
liings till the 74th year ~f tha t  era. 

As the years 51 and 74 of the T,ak~manasena era nroulcl 
give us respectively the years 1 l G O  and 1183 B . D . ,  i t  seems to 
be somewhat difficult to  reconcile the above two points. 

Then there is another important question. If ,  as Rlr. 
Banerji holds, Labsmanaseaa died before the year 51 of his 
ora,  his sons nlust have been on the throne between this da,te 
and the final conqucst of the territory round Ga,y?i bv the 
JIusuln~ans. How is i t ,  then, tha t  not only in the two Hodli- 
Gay& inscriptions of t,he years 51 and 74 bu t  also in a 
neivlyv discovered inscription " of the 83rd year of tl1a.t ern 
found in tlle neighbourhood, the llauie of La ,ksmanase~~i~  alont. 
is invoked not tha t  of any of his successors ? Again, \\:hat 
force is there in stmating tha t  Laks ina~~asens  had ceased to 
reign, ( assuming the interpretation of Mr. Banerji to  be 

1 Quoted in Mr. Banerji's article, op.  ci l  , pp. 278-9. 
J . B . O . R . S . ,  1918, p. 273. 
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correct), about forty years after that  was an accomplished 
fac t?  On the analogy of other inscriptions dated, sag in the 
Gupta or Kushan era, we should expect the name of the 
reigning king with the year of the era. We find for esample 
the expressions " Huviskasya sari1 33," ' and " Sri-I<um%ra- 
guptasya . . . . samuatsare 96. " In both these cases the name 
of the reigning king is mentioned along with the years of the 
era founded by his predecessor, and this seems to have been 
the standard practice in ancient India. 

These considerations rake grave doubts about the correct- 
ness of the deduction that  the epoch of the Laksmanasena era 
is the year of the accession of that monarch. There are, 
ho\vever, positive evidences which seem to demonstrate the 
impossibility of this view. 

The Deopgra inscription of Vijayasena proves that he 
was master of Varendra. Now the Manhali grant of Madana- 
pTila shows that  hc occupied Varendra till a t  least the eighth 
year of his reign, for he made some land-grants in the Pundra- 
vardhana bhukti in that year. I t  would thus follow that 
Vijayasena must have ceased to reign after the eighth year of 
Madanapala, a conclusion which has been acceptecl by Mr. 
Ranerji in his latest writing on the subject.6 We can arrive a t  
the upper limit of the date of Madanapgla by counting the 
reign-periods cf his predecessors ac; far as Mahipala 1, one of 
whose known dates is 1026 3 .D  This will be quite inte!ligible 
from the following table :- 

Mahipala I . . . . 1026 A.D.  
Nayapala . . . . 15 years 
Vigrahapgla 111 . . . . 13 ,, 
$lahipala 11 . . . . a , )  

Sfirapala 11 . . . .  b ,, 
RgmapSila . . . . 42 years 
Kum&rapSla . . . 4 ,, 
Gopala I11 . . . .  c >, 
Madanapala . . . . . . 

I t  will be evident from the  above table that  Maclanap5ila 
ascended the throne in 1100 + (a + b + c + d)  A.D., these letters 
representing respectively the unknown reign periods of Mahi- 
pala IT, Surapiila 11, and Gopala 111, and the excess of the 
actual reign-periods of the rest over those known a t  present. 
The initial date of Madanapgla's reign must therefore fall some 
years, probably a good many years, after 1100 A.D. 

A s  we have seen above, Vijayagena must have ceased to 
reign nfter the eighth ,year of Madanapala. His successor 

1 Liider's List, No. 4 1 .  2 Fleet's Qupta Znacriptione, No.  10. 
E p .  Infl. Vol. I ,  p.  305. * J . A . S . B ,  1900. p. 80. 

5 l3iiAglGr Itihiian, p. 284 



1921.1 I'he C I ~ ~ ~ o n o l o p ~  oof the S e n u  Kings. 11 

Balliila~enn coulcl not therefore have come to the throne till 
some years after 1108 A.D. As the Naihati grant of Ba lk -  
lasena isdnted in the 11th year of his reign, he must have ruled 
for a t  least 11 years, and his son and successor Laksmal~asena 
coulcl not therefore begirl t o  reign till some years after 1119 
A.1) .  It is thus obviously impossible that  the epoch of the 
L;~lisnlanasena ern, vi7,. 1118-1 1 l!) A I). is' the year of tlie 
accession of that monarch. 

So far  we have definite1,y est ablished two iniportallt 
points, viz. :- 

1. Neither the epoch of the Lczksmanaseaa era nor the 
wordings used in connection with it necessarily place the 
accession of tha t  monarch in 11 18-19 A.D. 

2. There are positive evidences which show tha t  Lalqtna- 
ilasena did not come to the throne till some years, possibly 
a good rnanjr years, after 1118-19 A.D. 

Having settled these preliminary points we are now in a 
position to talie into consideration such other evidences as  are 
expected to throw light on the problem. 

I. There are still extant t\\ o learned ~vorks composed by 
Eall%lasena, viz. DSinasagara and L2dbhutasagara. Some mnnn - 
scripts of these two works contail1 verses denoting the t i n ~ e  of 
their compos i t i on .Vl lus  \\.e have 111 some manu,cripts of 
Adbhu t a s ~ g a r a  : - 

( a )  Bhz~jc~-vas~-cZcdic~-10~9 I -7 t~ i ta -SuF~ R~~imnr~-~ct~~i i~c lse11ci  -rG- 
jy-?icln?i3. 

(b) kiike K h u  -nuva-kh-enclu = cibde Zrebhe AbdhutcisZycc.,.ct?r1 I 
Gn tiden (Zru-Kz17tjar-ZLZna-stambha-vihzcr = mc~ltipnti!t~~ .4 

Again we have in some manuscripts of DiiaasSigara :- 
(c j Nikhila-cakra-tilaka-S~imad-Ballalnsenena-purne I 

SaSi-nal~a-dnSa-nzite ~ a k a v n l - s e  DZnasZgccro rncitc~!h.~ 11 

The first of these extracts places the accession of king 
BallBlasena in or  shortly before 1 158 A.D.6, while the second and 
the third refer the composition of two of his works respect- 

I Ep.  Ind . ,  Vol. X I V ,  p. 156. 
2 ( , I f .  the description of  these norlts given by Mr. Rnnerji. op.c,il., pp. 

274 ff. 
'5 This passage is not noticecl by Mr. U ~ p e r j i .  i~lthoiigll it was poi~lted 

oi~t.  asearly as 1906 by Mr. W. Chakravar t~ .  (J.A.S.B. 1'106. p. 17, not'e 1). 
+ Rhandarliar's Report on the search for Sanskrit JInrtriscripLs duri t~g 

1887-H8 and 1890-91, p. LXXXV. 
" . A  S.B. 1896, Part  I, p. 23. Qaudar6jatnBtii, p. (il footuote. 
"Ir, Manolnohan Chaliravarty op. cit. and lolloiving hitn M r .  

Rarnap~~asad Chanda (Qauda-rzja-rntila, p. G 1 )  have taken the word Gdnlc 
to meall the ' first year,' and thu3 placed the accession of Balliilasena in 
the year 1159 -4.D. on the strength of this verse. I t  appoars to Ille. Iiow- 
ever, that the word might a9 well mrnn the ' first p a r t '  and t h ~ ~ s  t,lle acces- 
sicm of BallRlasena would he placed in or sonletime before tllctt. dcrtr. 
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ively to- 1168 and 1169 A.D. These three verses are. t,herefore 
perfectly consistent in themselves. l 

Mr. R.. D. Ranerji, however, ignores their valuc~ ~llainly on 
t.he two following grounds :- 

(i) That  the extracts (b) and (c) are ~ l o t  to bs fou~lcl in all 
the available manuscripts of these two works, and t11a.t they 
are thereforc to be looked upon as interpolations. 

(ii) Even supposing tha t  they are genuine, evidence based 
on very lnoderii copies of matluscripts can hardly be put, forward 
against the testimony of contemporary epigraphical records. 

As regards the first point, i t  is no doubt true t,hat in the 
absence of these verses from some of the nlanuscripts, conclu- 
sions based upon them cannot be regarded as final unless corrob- 
orated by other evidence, bu t  i t  is certainly going too far to  
say t,hat they a.re to be looked upon as interpolations merely on 
that  account." 

As regards the second point, the principle advsllced is quit'e 
all right, but  its application in t,he particular instance does not 
seem to be correct; for, as we have seen above, there is not,hing 
in the contemporary epigraphic rccorcls tha t  is really in 
conflict with the verses quoted above. 

I .  The statement of the BiIosleal historian Mitlhaj t,llat 
Rai Lakhmaniga was defeated by Muhammad? son of 
Bakhtiyar, within a few years of 1200 A.D. ( the dates proposed 
by Havertv, Cunningham and Blochmann being respecti\-ely 
1194, 1195,"and 1198-9 A.D.) corroborates and is corroborated 
hv the testimony of the verses quoted above ; for the iclentity 
of Lakhmaniya and Laksmanasena is evident and has been 
recognised long ago, and with a date  for Ballalasena, in abont 
1160-1170 A.D., the reign of Lak~manasena  natura,lly fi~lls 
towards the end of the twelfth century A.D 

-- - -- -- -- 

1 The doubts raised 6n this point by Mr. Nagendranath Vasn seem to 
he due to a misunderstanding. We learn from some verses in Adbhuta- 
eGgara which follow the extract (b) ,  that  RnllElasena died before he could 
complete the book, and that  iL was finished by hjs son Laksmanasena. Mr. 
Vasu argues that  if BallLlase~a died in 1090 Saka without being able to 
complete AdbhfitsGgara, how is it possible t h t  he himself composed 
DZnarrGgara in 1091 $aka as testified to by the extract (c) above. The  fact,  
however, is that  the passage in Adbhutaaiigara does by no means indicate 
that BallAlesena died in 1090 6eka. It simply tells 11s tha t  the I~ook was 
hegun in tha t  year and was left inconjplete when its author died. I t  may 
be readily supposed tha t  the_ royal author commenced his work in 1090 
baka and was engaged over i t  for a few years when he died. I n  the 
meantime anot,her work, DiinaeZgara, which was probably begnn earlier, 
was 1)rought to completion in the year 1091 $aka. The statements 111ade 
in AdbhutmZgara and Diinaeiigara are not, therefore inconsi~teilt with 
each other. 

2 Mr. Banerji unduly minimises the significance of the fact tlmt three 
i~olatod pasaaqes in two different works corroborate one an another. The 
a rg l lmrn t~  advanced by Mr. Chantla ( Qauda-Cia-miilii, p. 63 ) to prove 
the qenuinenesa of these passages are very reasonable and have not,  RO 
inr  AS J know, hem mat by Mr. I3arierji. 
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111. Tile date of Aiokacalla is also in full accord with 
the above. rien- if we correctly interpret the da ta  we possesah 
abolit Ilim. Non one of his inscriptiolls is cla,ted in the j7ear 
1813 of the Eirvana era.. The 1at.e Dr. Fleet has ~1101~11  that 
although different views were current ahout t'he date of t'he 
NirvRqa, in Ceylon, all these were superseded, towards t'he 
encl of the twelft,h ce~l tury  A.D. or a little earlier, by the 
aesunlption that; the event was to be placed a t  544-543 B.C.' 
Alr. Taw Seiii K O  says that  this era was known to  the Rur~nese 
long before the 12th century A.D."bout the particular 
inscription of ABokacallacleva~ and its date in the Nirvana 
era, Fleet remarked :-" Treabing this date as a date in the 
reckoning of R.C. 544, and taliillg KRrttika as  the Tr'Cri?i- 
m%nl;a, n~onth .  ending with the full moon, which is what we 
should espect, I find tha t  the given details a.re col-rect for 
\Veclnesday, 1 October, ,4.D. 1270." 

IVith this (late of Asokacalla in view, the meaning of the 
( l i ~ t e ~ l  port ions of his other two inscriptions becomes self-. 
eviclent. These a.re : (i) Lakhra i~asenas~-  = Ei,tita-r%jye sam 51. 
jii) I,nksina~~asena-del-a-pBdRnRm = atitma,-ra jye sam 74 Va.i- 
Biikha r a d i  12 Curall. 

Now i f  there are reasons to believe t'hat Asolracalln. flour- 
iuhecl about 1270 A.D., nat,urally the dates in the above t.\vo 
inscriptions would be taken as counted froin the cessation of 
the reign of Laksma~~asena ,  tha t  event itself being placed to- 
warcls th{:.end of the twelfth century A.D. Taking Rloclima.n'..: 
da,te for this event, the second inscription, which aloue admits 
or" verification. regularly corresponds to  1271 A.D., Rtaj- 7, 
Thursclay. (With dates proposed b r  Cunningham and Ravert,y 
it n.ould correspond respectivelJ~ to 1267 A.D.. April 21 
Thursda?, a,nd 1268 A.D., May 10 Thursday". 

No reasonable objections call he urged against bhis view. 
On the analogy of such expressions as V i j a y a - ~ Z j y e  ~ n r i a  4 
which means ' 4 years having elapsed ( or 4th year being 
current,), counted from t h e  commencement of Vijayarajya,' 
a t i t a -~Z jye  saln 51 may easily be taken t o  mean tha t  50 or 51 
years ha.d elapsed since the at;itariijycc or the cessation of 
reign. The sense is made quit,e clear by the ~o r re ' spond in~  
espressions " gain-~iijye," " cli?z.astn-?iijye, etc., \vllich occur in 
the place of ntilc~ sn?ncat in some of the inscriptions of CAovinda- 
pnladeva. There can be no reasonable doubt that, bllese 
espressiolls ea,sily lend theniselves to tho inl;erpreta,tion that 
the reckoning was made from t'he end of a king's reign or t,he 
destruct,ion of a kingdom. 

1 J . R . A . S . ,  1009, p. 323 ff .  Alsocf. J .R.A.S .  1910, pp. 474 ff, 857 H'; 
. 7 .R .d .S .  1911, p. 216 ff. 2 J . R , d . S ,  1911, p. 212. 

According to the calcol~tions of Swamikannu I'illni with which 
Prof. D. R. Bhttndarkar was kind enough to supply me. 
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The possibility of such a reckoning is indisputably provec] 
bv the inscriptions of C:ovindap5ladeva, notably the two 
following instances :- 

( i )  ~ovinda~i i ln-hev~ni ir i l ,  ui,~n!ic~-rG jye .4.rfn-t1.iinSnt . . - s n ~ i ~ -  
vatsare 

(ii) Govz~zdapa'la-devli?zEin saqn 39. 

Even according t,o the iilterpretation of Mr. Ranerji, the 
Icingdom of Gooindaphla \\:as destroved in t,he 38th year. 
The eeco~id instance therefore shows that  reckoning was still 
nladc with reference to his reign. Mr. Banerji has himself 
noticed this point and his remarks are worth quoting. " The 
reference," says he, " in a record t,o the reign of a king who 
had ceased to reign over those parts is curious. Probablj. 
Buddhists did not \[.ant to refer to the reign of a king who, 
though king de  jacto, was not a Buddhist in faith.  When 
the king had finally ceased to reign, and all Indian kingdoms 
had been indiscriminately destroved in Bihar and Bengal, the 
scribe had only to indicate t he  da'te of t,he dethroned prince 
with abridged titles and adjectives d e ~ o t i n g  tha t  his reign 
was already a thing of the past."l 

And this is indeed the key t,o the trua explanation. I t  
is probable tha t  when the Pala kingdom was finally destroyed 
by the Senas, the Buddhists, unwilling to refer to the reign of 
a non-Buddhist king, continued to count their dates with 
reference to the destruction of the last Pala king, vix. 
Ciovindap$iladeva. Again, when the Indian kingdoms had been 
indiscriminately destroyed in Bengal and Bihar bv the Islamic 
invaders, t.he scribe, unwilling to refer to the pravurdha?niinc~- 
1:ijuycc-rajya of the %Ioslem conquerors, counted the dates wit11 
reference to the destruction of the last independent ~ a t i v e  
kingdom. 

Reference may be made in this connection to the fact that 
even less than two hundred years ago, thore were current in 
Rengal, eras, known as Balali San or Pargansti S a n . V h e  
colophon of a manuscripb, gives the date as  1176 I3anglB San,  
570 Balgli San and 1692 Saka. The epoch of this era would 
thus fall in 11 9 A.D. All the documents, which are da,ted in 
the Pargangti ! an  along with a known era, show tha t  its initial 
year corresponds to  1202-3 A.D.: there being only one exception 
according to  which the initial year would correspond t'o 
1203-4 A.D.  

J do not, of course, go so far as to  assert positively that  

1 O p .  c i l . ,  p. 280. 
2 For n detailed account of this era cf. Mr. J .  Roy's ' DhBklr 

J t i h i ~ a  ' Vol. TI, p. 393 ff. and Mr. Bhattdiili's paper in Ind.Ant.  1912, 
p. 169 f f .  Mr BhattabBli seems to have been wrong in reading the name 
of  t,he era as ' parganiitil' rather than parganiiti. 
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the years of the Gay6 inscriptions are to  be counted wit11 
reference to one of these eras ; but the fact t ha t  their epoclls 
fall ho cIose1p to the end of La l~~ma~jasena ' s  reign, and the f l a ~ - ~ e s  
given them, viz. BntGli, evidently a contracted fornl of 
Balldi, i.e, pertaining to Ball51 (Sen), seem to me to lend 
strength to the conclusion, we have independently arrived a t  
above, tha t  there was a practice, in differe~lt parts of the 
country, of counting dates with refcrrlnce to the entl of the  
last independent Hindu d ~ n ~ z s t y .  

Thus three independent lines ot evicience, viz. the date6 
given in Danasagala and AdbhutssCiga~a, the account of the 
3Iuhammadan historian Minhiij and the dated inscriptions of A s -  
okacalladeva, all lead to the conclusion that I,align~a~jasena flour- 
ished towards the end of the twelfth century A.D. This view 
again is in full agreement with what we know about the rela- 
tions of the PBla and the Sena kings. For, as we have seen 
above, Madanapala could not possibly have flourished earlier 
than the first quarter of the twelfth centiiry A.D., and he was in 
possession of Varendra nrhicll was aftern nrds conquered by 
Vijnyasena. 

The date  given in D%nns,?gara ant1 BdbhutasBgara being 
thus corroborated by external evidence, we iuny provisionally 
accept the statenlent in Aclbhutaszigara tha t  Ball5lasena 
ascended the throne in or shortly before 1159 A .  1). As one of 
the inscriptions of Vijayasena is clated in the 32nd year of his 
reign he must be held to have enjoyed a long reign. ' l ' l~us his 
accession is placed quite close to  the year 1119 A.D., the 
epoch of the so-called Lak~manasena era. This naturally 
gives rise to a strong presumption tha t  the  era co~nlnemorates 
the accession of tha t  monarch. The fact seeins to  be tha t  
with the destruction of the Hindu monarchy the reckoning 
\vas made from the end of Laksmaljnsena's reign, and i t  may 
be held, on the analogy of the inscriptions of Govindapnla- 
deva, tha t  the expressions used in connection with this 
reckoning would be either such full titles as Laksrnn~asenasy = 
iitita-rZjye or simply Laksmaniya saria or even  ariav vat.^ I t  is 
easy to infer tha t  the second expression came to  be contracted as 
La Sam. The earlier Ln Sari therefore seems to  have com- 
~nemorated the end of Hindu monarchy. Later on, however, 
the people probably came to the right c~onclusion, t ha t  the 
hesh \vay of commemorating the rule of tile Sells kings is (lot 

I That the contemporaneity of Vijayasena and Nan> ndera leads to 
the same conclusion has been shown in tho accompanying Paper on I'Lla 
Chronolo~v. 

2 ~ ~ : i n d . ,  Vol X V ,  p. 278. 
3 For the era associat.ed with Govindaplla is variously known 11s 

( 1 ) GovindapLla-devasy i%tit.a-samvab, 
(2) GovindapLliya-Samvat. 
(3)  Govindaplla-devEnBm-sam. 
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to reckon the date  from their destruction but  from the foun- 
dation of their greatness. An artificial era was therefore eet 
in with the date of the accession of Vijayasena, the founder of 
the greatness of the family, as  the initial year. J t  may be 
t h a t  there was some difference of opinion on this point, some 
looking npon t,he date of accession of Hemantasella as  the true 
starting point. cf the era. This might explain the different 
iilocle of counting the era in Mithiln, with an  initial point in 
about 1106-7 A.D. Tt appears tha t  this era was confounded 
with the true Lw Snria and both calne to be indifferentl~r ralled 
by this name till the 'earlier one was altogether superseded 
by the later. 

For the present, however, all this is mere conjecture, and 
i t  is to be distinctly understood that  the main proposition 
advanced in this paper about the date d Laksma~jasena, rests 
absolutely independent of this or any other similar hypothesis 
to  ehplain the origin of the era of 1118-9 A.D., or it5 
association \ \ i th  the name of Lakumanasena. For the matter 
of that ,  other explanation. are equally likely, and may be 
urged with equal cogency. One might, for example, hold tha t  
the era commenlorates the conquest of MithilB by Vijayasena 
ancl was a t  firs1 current in tha t  locality, till it was confo~~nded 
with the other current in Gay5 and its neighbourhood and 
came to  be associated with the name of Laksmanasena. I t  is 
ilselesv to speculate on these hypothetical explanations, but  
they show the poqsibility of the association of the name of 
Laksmaijasena with an  era which had a t  first nothing to do 
with hinl or his reign. 

On the basis o f t h e  foregoing considerations the chronology 
oE the Senx kings may be laid down as  follows :- 

Name of the Icing Nanie of the Queen Approxima to yea,r o f 
accession. 

SBmantasena . . 
Heman tasenn YaBodevi 
Vijay asena VilEsadevi 
Ballalarena Riirnadevi 
Laksrnanasena TArlEde\-i 
Vi4var iipasenc~ . . 
Iie4al.a~ena . . 

. . 
1106 A.D. 
1118-9 A.D.1 
1159 A.D 
1175 A.D. 
1200 A.D. 
1226 A.D. 

1 My friend Mr. N. K. Bhattasali suggests tha t  the  date of the new1:- 
discovered inscription of Vijaysena referred to  on p. 9 above is not 32. 
as  read by Mr. Banerji bu t  61. In tha t  case the accession of Vijaysena 
has to be placed before 11 18-19 A.D. and the theory that  the era of 
11 18-19 A.D. commemorates his accession must be abandoned. I t  is 
needless to point out tha t  Mr. Banerji's theory tha t  Lalcsmanasena 
asccnded the throne in 11 18-19 A.D. is quite incompatible with this new 
~ .~nr l ing  of tho date. 
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ATote.-The numeration of the articles below is continued 
from p. 249' of the &' rournal and Proceeding "(for 
1921. 

Metal . . . . Silver 
Xin t . . . . Bombay. 
Size . . . . .8 of an inch. 
Weight . . . . 90 grains. 
Date . . . .  ? 
Provenance. . . . Munich, Bavaria. 

Obverse- 
In centre PAX DEO in two lihes, within a beaded circle, 

around it (MONIETA) BOMBAIFN(SIS) surrounded by tk beaded 
circle between two lined circles. 

Rcavma- 
A dzi@l& >sf'  art^^^   ah$^^ etc . , beBwcr~)n two wreabbs, 

. A rimilar coin nithau% ebb; bt a rupee pmhablg, he 
property of the British Mudeum and published by Dr. Thurtrton 
is attributed to the reign of Charlev TI. (Plate XVIII 5 of the 
Madras Museum catalogue). Also compare Mr. Atkins' Rupee 
No. 11 (figured) and a half-rupee No. 12, both undated (Coins 
and Tokens, etc., of the British Empire, London, 1889, page 137.) 

Mr. Atkins in his work writes :-" The first commeroial 
intercourse of the 'English with India was a private adventure 
of three ships, which were fitted out in 1591, . . . The earliest 
coins for the East Indies w a e  either struck a t  our own mint 
by our monarchs ar coined by their authority. . . . Dwing the 
reign of Ohtlrlcs 11 the Company began by authority from the 
Crown to strike coins for their factory a t  Bombay, all of whioh 
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bore either the name or some reference to the Sovereign. . . . . 
The first money coined in the East Indies was a t  Bombay in 
the p-are 1671, when the Court of Directors gave instructions- 
to their servants to oshblish a mint;: and a Eew years later this 
measure was sanctioned by the Crown. A clause in the charter 
granhd by Charles 11, dated October &th, 1677, empowered 
the Company '' to stamp money a t  Bombay. . . " 

This half-rupee dso bears no date or the name of the 
sovereign but appears to have been issued during the-reign of 
Charles IT.  

I have not been able to refer to the works of Rudiag ind 
Bruce, nor to %r. Thomas" article i5 t h e  I n d i ~ n  Antiquary, 
Rombay, 1882. 

' Bombay, 
' 31et January, 191 9. 1 

NOTE.-A rupee of this description was in the White King 
collection, No. 988 of Hchulman's Sale Catalogue.-(fiditor.) 

Prince A'zam Shah was the eldeet; son of Aurangzeb. A t  
the time of hie f~bth~r 's  death he was Governor of Cujarat and 
part of CBntral India. He disputed the succession with his 
brothers, prince Mu'agzam (subsequently Shlh 'iilam Bahiidur) 
and pence KSm Rakhah, nnd struck coins in his own name in 
the years 1118 and 1119 A.H., all of the first r a g d  year. 
Them are known in gold a d  B.~Iv~P of eight mhbs and axe all 
ram. A'q#brn wm d d k t e d  and $lain a t  the battle of Jiijeu 
nem in the year 1119 A.H. 

I now illustrate a brmn &cia1 seal of A'zam Shah bearing 
the nsme of his Waalr Zain Qiin which was dug up in the Old 
Port, Delhi, during the winter of 1914-16. The ~eal  ifself ia in 
the Delhi Museum. It WM gent to me fe,r identifiaation a d  
tbe Deputy Commissioner of &&i khdly permitted me to 
publish it. 

R. B. WETITIHEAD, 1.0.8. 
18th Ha#, 1020. 
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The late Mr. Rodger?; puzzlecl as other nurnisnlatists have 
been, nlas the first to  throtv doubts 0x1 t.he ready assunlption 
aclollted by Edward Thonlas tha,t zafar,  the secorld son of Piroz 
Shnh, n ; ~ s  aasociat;ecl by his fa,ther in the kingship irnmediatel~r 
after the death of F a t l ~  KhSin, the heir apparent, in 763 H. 
.\!r. Rodgers, hon~ever, does not controvert the a ta . ten~el~t  of 
.+uch associntio~~, but suggests that  another prince, namecl Firoz 
Shah Zafar, succeeded to the throne of Delhi for a portion of 
the year $91 during the troublous period which ensued after 
the clea,th of Firoz Shiih in the beginning of 790. His theory 
was based on the obvious fact tha t  all the dated coins of Zafar 
belong to the single year 791, a date  by which, accol-ding to 
Thon~as ,  Zafar, l:he second son of Firoz, " must obviously have 
I~een in his grave." 

,";on- Thomas states accurately enough tha t  whereas the 
coins of Fatl? I(lian " sholv signs of provincial treatment, the 
. coins ol Zafar coiilcicle closely in their general aspect with 

the ordinary money of the reigning nlonarch, am1 in so far 
. '  fully bear o11t the cleclaration on their surfaces of a Delhi 
.; mintage." The coins of Zafar were ~~ndoub ted ly  struck a t  
L)elhi, \\.bile those of Fat]! I(h%n may be attributed with almost 
equal cert,ainty .to the eastern \-iceroyalty, t,he Iqlim-~ish-~$~~a,~.q. 
\vhich a p p e a ~ ~ s  on the iuarginal legend of his gold pieces. ancl 
\vhich afterwards became the independent kingdoll1 of the 
Sliaryi Sult%ns of Jaunpiir. Fat]? IalR11, the farourecl heir, 
t,he " beloved of the east and the west." exercised kingship as  
the deputy of his father in the eastern port'ion of the Empire, 
I ~ u t  there is nothing to sho~v tha t  Zafar, n,ho appears to  have 
.succeeded for a time to the viceregal appointineilt of Jaunpiir. 
a,tl;ained equal honours to those of his elder brother. I'ossibly 
the rea.son was tha t  Zafar held the Eastern Provinces for a 
very short time, as  we hear of him afterwards as  the warden 
of the western marches. 

The inference is that  Zafar aft,er leaving JaunpQr settled 
(lo\vn to the administra,tion of the Punjab and Multin for the 
rest of the long reign of Firoz. No actual record of his death 
is traceable. St inay exist in some history of which I a m  
illlaware ; but  in t,he absence of definite proof t,here is no rea.son 
to reject the positive t,estinlony of cbnins nrhich show Chat z a f ; ~ ~ .  
survived his father. 

The assumptio~l that Zafar followed Fat]? Igifin as joint 
ruler with his father- apparently rests on the fact t h t  in 78:) 
the Shahzada Mul!ammad, tlie third son of Firoz, unquestion- 
a,bly wa,s made deputy t'o the Sultan, oiving to the advanced 
age ant1 failing strength of tha t  mnna,rch. Then the circunl- 
rt'ances were entirely different. Firoz mas old, feeble and his 
tnincl Ila(1 I ) ~ C O I T I ~  infirm. l'he nscenda~lcp of bile Wnzir  \\.as 
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resented by the " slaves of Firoz Shsh," ancl the *nasty 
needed open support. When Firoz diecl, Muljaminacl was 
compelled to  resign his share in the kingship, and to  yield to 
the law of primogeniture. Tu&laq, the son of Patlj  Khan. 
was the obvious successor, and when he proved a failure and 
was removed in the manner sanctioned by precedent, the 
nobles, according to Thomas, " put  forward Ahiibakr Shah, 
the son of Zafar I(hB11, as a claimant for the throne." 

This account, it is submitted, is incomp1et.e. When 
Tu&laq succeeded, i t  was obviously to  the advantage of Zafar 
to remain in the background. When Tugblaq was deposed, 
the right of ~uccession would devolve in the natural sequence 
on Zafar ; but  if Zafar was away froin Delhi, if he was still, for 
the'$ake of argument, in his western viceroyalty, the obvious 
course was to  take his son as his representative. By pntting 
for~vard A bubakr, the claims of Zafar coulcl be maintained 
against Muljarnmad, who in his strongholds of t he  nolt,h 
t,bought of not.hing but  the recovery of the sorereignty 
which he had exercised for a yea,r or more. 

According to the coins, Tu&laq reigned frorn the death 
of Firoz in 790 till his death in Safar 791: Zafar reigned in $91, 
and AbGbakr reigned in 791 and 792. ~ i ~ e  vast majority of 
the coins of Abfibakr bear the date  792 and those of 791 are 
rare. Consequently i t  is reasonable enough t o  suppose tha t  
his rule comprised but  a short period of 791. I n  Ramz2n 792 
M~ihamrnad reoccupied the throne, a fact which accoiints for2 
the existence of a few coins bearing his name and that date,  
although the resistance of A1)Ghakr was not fina.1l.v overcoine 
till Muharranl 793, 

The conclusion is irresistible. gafar, under the style of 
Firoz Shah Zafar, succeeded Tu&laq IT, but  survived his 
succession only a few months, and was follon.ec1 by his son 
Ahiibakr. The testimony of the coinage cannot be ignored. 
We have a SultBn named either Firoz Shiih Zafar bin Firoz 
Shiih or else ITiroz S h ~ h  Zafar plain and simple, whose onlj- 
date is 791, and we cannot on the strength of an  analogy prove 
that these coins were struck jointly by Firoz and his sou, 
especially as  any such contention involves, in the case of the 
more common coins, an  assumptio~l thab t,hey were issued 
n.hen both Firoz ancl Zafar were rlead and another Su1tR.n 
ruled in Delhi. 

I t  may fairly be argued tha t  the adoption of the title of 
Fi1-o~ Shah in conjunction with Zafar was done to strengthen 
the claim of tha t  prince t o  the throne in the eyes of the people. 
T;'?roz 8hBh reigned in peace and popularity for ~ ~ e a , r l v  forty 
year# and his prestige was immense. The third SOJI. Mu1)anl- 
mad, style8 himself invariably 3luljammnrl ShRh I:iroz ShRh 
and not Mul~ammad Shiih /)in Firox S h ~ i h ,  aud the point though 
wmall i~ not insignificant. 
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I t  is no light nlatter to interfere with the accepted chain 
of history, but  when acceptance involves the brushing aside of 
palpable dates as inconveniences, one can only feel surprise a t  
the acquiescence displayed in the admittedly theoretical ex- 
planation given by one who, though the greatest expert of his 
clay, has s1~on.n himself, in many points of equal importance, 
liable to the, comirlon failing of mankind. H. N s v ~ i , ~ , .  

(Ine of t,he strangest facts connected with the study of 
early Mullaminadan numismatics in India is the extent of 
our ignorance as  to the designation and -value of coil~s belong- 
ing to well-known and characteristic types. Much effort 
\\,as devoted by Edwa,rd Thoinas to  khe origin of particular 
weights, but on the few occasions on which he attempts to 
give a, definite value to  a billon or copper coin, he clisplays 
the greatest diffidence. We have come to know coins by their 
t,vpes arlcl weights, I)ut fen. attelllpts have been made to  give 
:L clenoininational ra.lue to a particular type. 

The subject is one of absorbing int'erest to the uunlisma- 
tist, and though tlie matter dcnlancls a great expenditure of 
labour in the way of research and the elaboration of det.ai1, it 
is high time tha t  A start  should be made in removing a reproach 
to an exact science, and i t  is hoped tha t  active ~iumisma- 
ljists will lend their aid in the quest after precision. I n  this 
paper it .is not proposed to touch on the relation of gold to sil- 
ver, but merely to  initiate an  attempt to show tha t  certain 
well-known coins inay be described with greater accuracy 
than " the large billoil of Fir6z " or ': the snlall copper of Muba- 
1-;11<. " 

In inaking this start, i t  seems desirable to adopt certain 
postulates. These are not proved, and are possibly incorrecb ; 
but until they are disproved, i t  is better to  base theory on 
assumptions and if subsequent adjustment is foulid necessary, 
to apply that adjustment to the subject a s  a whole. 

I t  is stat,ed by Tho~nas  and endorsed by Mr. H. Nelson 
\Vright tliat the tanka neighs 175 grains or 100 ratis. The 
\\,eight of the rnti therefore is 1.75 grains, and i f  this is a.ccept,ed 
, I $  accura'te: me hare  to nmke very considerable allo~i-ances 
for  the wear and teal: of ages. It is of course possible tha t  
the real weight of the rnti ivas under-estimated a t  first,, and 
force is lent to this suggestion by the unquestionable fact that. 
while perfect specimens of the tanka subsequent to  the reign 
of EIir6z Shiih have actually a weight of 175 grains, no silver 
lnnkn struclc before the days of 3Iuhamn1ad bin Tn&laq has a 
higher recorded weight than 170.2 grains and the averRge \veight( 
of all the tankns recorded by Thonlas up to  the days of Firiiz 
ShRh is no higher t h ~ , n  166 grains. 



The second postulate is tha t  the value of copper in relati011 
to silver stood a t  64 to one up  to  the clays of the Magl~al con- 
quest. Much ingenuity is displayed by Thomas in p~:o~-ing 
this contention, and i t  is indubitably the case t,hat throughout 
the period the quarternary system prevails. I t  is perfectl!. 
clear tha t  the tanka contained 64 jciitils ; but  a t  the sa,nle  tin^^ 
n7e have distinct evidence of the introdiict,ion a t  certaiu 
periods of a decimal system. 

Further, we have to be cautiol~s. Too much stress mu.t 
not be laid on the accuracy of the weighing machines etnployctl 
in the mints, or on t,he honesty of the officia,le. A defect. of 2 
grain or two would probably pa.ss wit.hout notice, and in spite 
of the notorious skill of the craftsmen in slicing tlie exact 
amount of met<al off a bar,  i t  is not difficult to imagine that 
while an unduly heavy piece would be clipped, a slight defect 
in weight would be disregarded. Allowance for such la'xity is 
most necessary in the case of billon. The genera1 existence of 
a billon coinage enabled the sovereign to manipulate the coin- 
age to  suit his purse with very slight chances of detection, ancl 
even if the coinage were not  debased deliberately, it was as 
easy for the mint master to secure a handsome profit by ;I 

slight reduction in the proportion of silver. 
Consequently we ha,ve to  bear in mind that  the ideal pro- 

portion and weight do not necessarilv coincide with the real. 
Allowances must be made readily for divergence from the st,an- 
darcl no t  only a s  intentional. but also because i t  by no means 
follows t h a t  the admixture of copper and silver in the correct 
proportion will produce a mass perfectly and molecular1~- 
homogeneous and uniform. The methocls adopted in the for- 
mation of the alloy were crude, and i t  cannot be assrlmed that  the 
bars from which the coins were cut contained silver and coppel, 
in the same proportion throughout. This ia a matter to which 
insufficient attention has been paid in the past, and 1 am in-- 
debted to the courtesy of the Master of His Majesty's Rlint at  
Calcutta for an  authoritative opinion on the subjcct. It is 
clear tha t  if so appreciable a variation occrirs in an alloy con- 
taining the insignificant proportion of copper as tha t  used for 
the manufacture of current silver coin, the variation in case? 
where copper largely predominates in bulk must be very wide. 
He writes :- 

" As regards the question of homo~enei ty of silver-copper 
. '  allc,y~ who11 cast into bars, there is no doubt whatever 
' ' tha t  such bare are not uniform in fineness throughout their 
' '  length. This is not only a matter of common knowleclge to 
' .  thoee who have to deal with anch alloys, biut is n matter 
'. which in  taken into account in modern Mints in the manu. 
'. facture of silver coins ; when casting bars of stnnda.rc1 
' '  silver it is always found tha t  the tops and the bottoms have 
' ' different finenewes and an ~cppreri;lh]e remedy for fineness of 
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.' the coills made fro111 the bars is allowed in consequence. I t  
'' has been found, however, tha t  there is one exception, na.mely. 
'. the silver-copper alloy containing about 71 to 72 per cent. of 

sili-er (theoretically 71.X<) per cent,.) ; this silver-copper allo! 
'. when nlelted and cast int,o a bar is l~ornogeneons throughout. 
" even when t,hc bar is allowed to cool rapidly." 

This is a most val~.la,ble piect: of information and is of th(> 
grekxtest interest in the study of Pat.lrRn billon. I t  accounts in 
large measure for t,he very unsatisfactory results attained 1))- 
tests ill the past and forces us to reconsider decisions reachetl 
by Thomas and apparently acce131,ecl withoat; delnilr 1)y his 
successors 

The expressed opinion of Thomas that  bi!lon coins hacl 
their va.lue determined by sighl and toilch involves too large 
clenlancl 011 the imaginabion. It is incredible tha t  coins having 
the same weight and bearing identical legends should have. 
been int,encled to pass current a t  different values. The appeal.- 
ante of the newly struck billon does not seen1 to have been 
trtlwn into account. Appeczrnilces a t  the present day  a.re most, 
clecept,ive. A coin may seem to bo pure copper, but a.fte1~ 
t,reatment by fire or by acid a t  the hands of tho sonar the same 
coin will seeming1j.- consist mainl-  of silver. Allnost any billor1 
can be cleaned so a,s to present a silvery appearance, and 
we have to think of t,tle coins as they inlist, have looked six 
hundred ot more !.ea,rs ago. and not in t,heir present. guise as 
they appear a.fter centuries of burial and exposure t,o chemjcnl 
actioli . 

On this point the Master of H.M. Mint adds the following 
c:olilment :- 

" The question of the composition and the methods of 
' .  identification of ancient coins to  which jpou refer as dealt, 
. '  with by Edward Thomas is one which is quite out,side the 
" work of the'Mint. The suggestion tha t  coins of the same 
" size and design had nlidely different values which were deter- 
" mined by the pi~blic according to the appearance and toiich 
" appears absurd from the modern point of view, since i t  i? 
.' always considered of the first importance in designing a,ntl 
', i~~nnufacturing coins to arrange that different denominations 
. -  shall l ~ e  as clist~inctive as possible from each other, as regards. 
.' size ancl design, and diff'erenl; shnpes are sometiuies ndoptecl 
" to give further distinctiveness." 

This was as true five hund~.ed years ago as it is no\\.. The 
various types obviously had diflerent valnes, for otherwise all 
coins might have been of the same size and design. One bar 
0111;~ to exanline the great, variety of t l ~ e  coinage in the d v s  of 
Fir67. ancl others. ~ u c h  a,s l ' u d l a q  I1  in particula,r, t,o feel 
assured tha,t the suggestion piit forn;~rd by Tllonlns i$ alto- 
get,l~er unterlablc. 

T'ract,ically all the informnt,inn \\.e possess as to the f r ~ c -  
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tional portions of the rupee expressed in billon ancl copper is 
derived either from the labelled pieces of Muban1111ad bin 
Tu&lay in the shape of his forced currency or else from the 
account given by Shams-i-SirBj 'Afif, t.he biographer of Pir6z 
S h ~ h .  It is unnecessary to refer here t o  the half-tnl~kccs and the 
extremely rare fractions of the tanka in pure silver which have 
come to light. These obviousl- bear a direct relation to the 
/rc,lka by their weight, and from the numbers which have been 
four~d i t  is manifest tha t  3nlall change w a s  re~trict~ecl mainly to 
pieces of billon and copper. 

With rt tanka of 175 grains n8e should expect a copper 
jaitil of the same weight. No such coin is to be found, 
however, till we reach the heavy coppers of 17ir6z ShBh and 
his successors. It is unsafe perhaps to assert tha t  i t  liever 
existed in earlier days, for even the well-norl<ed field of the 
'. Pathan " kings of Delhi still continues to  provide the 
niost unexpected diecoveries. The obvious fact, hoivever, is 
tha t  no copper jaitil of full weight is known earlier than the 
time of Fir62 Shah, and the only inference is that .  if this coin 
existed at all, i t  must have been in billon. Here a.gain me 
encounter a difficulty, for the juitil! as 2, .  of a tanka would 
contain no more than 2.234375 grains of pure silver, ancl 
consequently the silver element would be hardly perceptible. 
Therefore either the jaitil was a mere money of account or 
else a copper coin current as a, jccitil had a conventional and 
fictitious weight. The jaitil of Mul~aminad bin T u d l a q  
(Thomas No. 207) is represented bv a single specimen weigh- 
ing 74  grains. This coin is supposed, owing to the fact  that 
i t  bears i ts designation on it* surface, to  have formed part  of 
the system of forced currency, though it is difficult to under- 
stand why the jnitil should have been represented as t~ 

substantial coin, when the dognni was less than half its weight. 
amounting to  a paltry 16 rati.9. 

With the heavy copper of Fir62 S11311, 2% coin of great 
rarity, we get a coin of a t  least 140 grains. Now a 140 grain 
or 80-rnti capper represents ;;l-& of the silver 'arlali of 140 
grains, bu t  does not bear any obvious relations to the 175 
grain tankn. I t  would be very convenient to assume a jtrifil 
of this weight, for this would not only enable us to place as 
jnilils the coppers of Muhammad bin Firoz, Mahinid bin 
hlubammad and f3ikanda.r (Nos. 266, 274 ancl 278), but  also 
to  find half-jaiti1.s in the well-ktiown coppers of (aiasu-d-din 
Kalban, Mu'izzu-cl-din KaiqubEid. Jalglo -d-din Fir6z. 
.Al&u-d-din Mul!arnnlad and others, which c l ea r1  weigh 70 
grains or 40 rnli.s in their perfect st,a.te. The objection to this 
in  tha t  in  the coppers of Abfibakr (Nos. 258 ant1 25'3) we I1ai;e 
coins which in some instances weigh as mrlch as 165 grains, 
while the coppers of Mnhtirak (No. 288) actually rull t,o 173 
grains a114 their halve3 heal. o u t  the same co~iclrrsion. 
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Probably tha easiest solution of the problem, though not 
satisfactory, is to assume tha t  in theory the 140-grain 

coppers were actually jaitits and the. 70-grain coppers were 
ha.lf-jaitilc, ancl that  although in lnany cases the weight is 
over l i U  grains, yet the amount of copper which the ideal 
coil1 should have possessecl was not PI-esent in practice except, 
in a few instances. 

On this assumption we have a clear example of the jaitil 
and its subdivisions in the coins of Fir6z Sh3.h. The large 
copper was n~ha t  is now termed a pice or ,,I-,,: of the rupee, 
the comnlon 70-grain copper was ;I half juilzl or half-pice 
(No. 283) and the 36-grain copper (No. 234) was a fu1.s or 
quarter-jc.iti2. Unfortunately the name of the ha.lf-jaitil is 
unknown, but  on this basis we can account for the great, 
majority of the purely copper pieces subsequent to  the reigll 
of -4ltarnsh. the intricacies of whose coinage require special 
st,udy. 

If the solution of the problenl presents difficulties in the 
case of copper, the conlplications arising fronl the mixture of 
copper with silver are far more perplexing. It, is clear tha t  
all fractions of the tanka larger than ,,'-, could not, have beer1 
of copper only, and as the proportion of silver may vary 
ad libitum, the value of particular coins inusb depend on t'he 
alnount of silver which we imagine should have been includecl 
in their composition. Analysis is the main guide, but analysis 
is a troublesome matter, and further, for the reasons a.lready 
given, analysis is not everything. 

The commoliest coins of billon have clearly a weight of 
SG grains or 32 ratis. This type comprises the large series 
designated the bull a,nd horseman type, ancl continues alulost 
urithout interruption to the davs of the Mu&ala. Now these 
coins are often of different lypes in the  same reign, and 
usually one type contains ostensibly niuch more silver than 
another. This is particularly noticeable in the case of the 
billons s t ~ h c k  by ' Al~u-d-d in  Mul~amnlad (Nos. 135 and 136). 
The coin with the Persian legend on both sidm is clearly 
\ r o ~ ~ t h  lllore than that  with a marginal legend in NBgri. It is 
probably safe to assume that the coins 1vit.h a NBgri inargin 
from the bull and horseman of Mul?ainmad bin 8Rm to the 
coins of (:)liRsli-cl-din Tud laq  (No. 163) had the salue value. 
This value I n-oultl place at, one-sixt,c?entll of tllc ta?tlirr. i t  1s 
true that the asskxy conducted by Thomas of t~r~e lve  \\.or]) 
specimens of the comn~on bull and horseman type ( N o  107) 
of NRsiru-cl-din blal!mGd yielded too tnuch silver for this 
:~llocation, but, it is inipossiblc to trust the bdzfir anslj-sis 
~hsolutely ancl it is equalljr clifficult to  assign to this t'ype 
n higher value than one allna. 

-4 billon coin of 56 grn.ins or 32 ratis containillg (i rat;,< 
of silver* is very near1.y , I ,  of t.lle trrlt,krr.. coin ivitli 12 rnlis 
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of silver and 20 ruti.s copper is one-eighth of the t a n k  and 
was known as a hushtqiinz'. A coin with 24 ratis of silver ant1 
6 ratis of copper would be a .shir'nzrlcthg?iwl or one-fourt,h of : I  
tanka. 

The first obvious type of hashfgnni is the coin of 
.Al&u-cl-di~l Mul~ammad with Persian legends or1 both side. 
(No. 135). This is followed b ~ -  the rare \)illon of Sha,hi%bu-ci- 
din 'Umr (No. 141) a.nd those of Qutbu-d-din ikSubt?ral< 
(Nos. 147 ancl 151) Nfisiru.cl-din m u s r f i  (No. 156) and 
(-LhiBsn-d-din T u d l a q  (No. 164).  The ot'her billons of 
MubLrak, (at  any rate NOS. 148 and 152), are chahGrgGnis 01, 

,!, of the tanka. This value n1a.g also be given to  the s~na,ll 
billoas of Fir6z Shah and his successors. (I.M.C. No. 445. 
Thomas Nos. 229. 243, 269. 279). We cannot. expect to find 
further hashtyiinii. of this weight, as  in the days of Mul!am~nacl 
bin Tu&laq this coin changed its cl~a~racter t,o a marked 
est,ent. 

That  t,he shZnadr~hgZni was a lino\~11 coin is clear fro111 
the forced currency type (No. 199) which claims to be one- 
fourth of the tu.nka. We probnb!~  find it in its true form 
among the so-called silver sn~a,ll pieces of Muhammad bill 
Tughlacl: especially No. 1.92 and possibly No. 189. Of the 
others No. 194 is cert,ainlg a hnshtgani, while No. 193 and 
Xo. 190 a.re probably no more than half this value. 

The large square billons of Qntbu-d-din M u b ~ r a k  (Thos. 
151a and I.M.C. No. 250) and the simi1a.r coin of Khusrfi, 
now in the Lahore Museum, are puzzling. They contain 
a high proportion of silver, but they s r e  not half-funkas.  
'rhe maximum weight is 84 or 48 ratis, and if the~7 were 
meant to represent ~hZ,nzdahgEnis they woilld have a com- 
l)osition of silver a,ncl copper in equal proportions more Or 
less. The apparent proportion of the two metals ~uggests  
the piece of 24 jaitils which is said to  have esist,ed in the days 
of Firoz Shah,  this possessing 36 ra,tis of silver to  I2 of copper. 
This gives an inconvenient piece of six annas, which must, 
have been very difficult to distinguish from the coin of 25 
jrcitils, also said to have been a coin of FirSz. 

With the introduction of the KJiliifati cnrrency of 
Muharnmad bin Tudllarl we find a new type of billon which 
bi roved estremelj. popular. Thiv was a piece of some 140 
grains or 80 vatis (Thos. No. 215) and it was repeated in the 
common undated billons bearing the name of Al HAkinl 
b'arnr lllah, and xohsequently in the ordinary billons of FirGx 
8hgh (NOS. 228 aricl 230), zafar  (No. 247), Tu&Iacl 11 
(No. 250), Abiibakr (No. 255), &lu]!ammacl (No. 265): Sikalldar 
(xu.  272), B,Ial!miid (No. 277), ;"Muhammad bin Farid (KO. 2931, 
and ' Alam 811iih (No. 297). NOW Thomas, (pp. 282. 283) 
~uggesta  tha t  t t l e ~ e  coins, though p o ~ s e ~ s i n g  clistinctire 
charncteristic~, bore very different vnl~ies. His dificnltj7 arose 
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fro111 tile fact, that  he obtained a strilting variation in the 
silver  content,^ of different specimens, the alllount rangin,g 
frolll 1.2 l;o 24 grains. As a,lreadv stitecl, i t  Is ~n t~h inkab le  
that there \verc coins of equal weight ancl identica.1 appen.rance 
\\-llic:ll \\.ere intended to pass current as pieces of s ix ,  eigllt 
ant1 ten jrtiti1s s i l l~u ] tnneou~ l~ .  If i t  were attempted a t  all. 
it ia certaill that t,he syst,enl could not have long survived, ant1 
\ r ~  lanst be cont.ent to assume an  a,vera.ge of 44 rcclis or l S . 1  
grains of silver and in consequence tm regasd all the .coins of 
thi.: type a s  haslhtgCnis. As one-eighth of the tanka, such n 
coil1 would be of the greatest convenience, and the enormous 
c4uantities issued by Firbz Shgh and his l?redece.ssor must ha\-e 
done nluch t,o make this type the standard currency of t,he 
day. Fir6z strnck but  little silver, so far as n7e call tell. 
Thomas boldly asserts tha t  the lnnka was not struck b~7  this 
nlonnrch. but this statement, has been proved incorrect, ancl 
there i s  no reason why we should not in due course discover 
tunkfis corresponcling in tjil'e to all the gold issues of the 
reign. 

The i~itroduction of the 'udnli or silver coin of 80 ratis b:. 
AIuI~aninlad bin Tu&laq tell& to conf~ise t'he currency great.Ij7. 
The ,~ilver 'ndali did not last more than a year or two, but  a t  
any rnt,e i t  hacl the effect of establishing a decimal systein side 
b!: side \rith the quaternary sca!e of immemorial antiquity. 
The brass t'olcens of DaulatnbRd are expressly described a,s 
tccnkns of 50 jaitils 01: panjZhgZnis, niid the half-piece was a 
nisfi of 25 jdiiils. Now before and af ter  his disautrous experi- 
ment with brass. Mul~anlmad bin Tn&laq issued a billon c,oiil 
of 140 grains which in many cases has obviously a high silver 
content.. Thomas assumes t h a t  this was a perpetuation of the 
'rt.lali, hut he was clearly wrong, as every piece, however 
silvery its appearance, has a considerable admixture of copper 
in its composition (Thos. No. 182). This coin runs 011 to  742 H. 
and was obviously in common use. If i t  were a coin of 24 
juitil.9, the silver in its composition would amount to  sonle 64 
grains, whereas a nisfi would have nearly 69 grains. 1 kllow 
of no a,nalysis of these coins, but  I would incline to  the theory 
tfhat they are nisfia of 25 jniti!s and tha t  their production \\-as 
limitetl to the reign of Mullammad bin Tu&laq. IqTllen 
are told that coins of 24 a.nd 26 jnitils n-ere current in the 
(lays of Fir67 Shg,h, i t  does not follo\o t,hnt they \\.ere s t rnc l~  
i ) , ~  t,hat, mo~rarch. 

Another problem arises in the coin described as  of imyuw 
ailvel' 114. Thomas (No. 261) struck in the joint nanles @f 

lrul!anllnacl ahd Firaz Shiih. This and tlle coin with ( S 2 + i m d 1 $ ~ 1  
r j l ~  011 t,he reverse, published bv R,odgrrs, is of the full weight 

the fn j~ka .  The type was reprGduced by Tu&laq TI. Zafar and 
s'lbsec(llcfltly by Mul?ammad \\.hen sole lcillg. up to  the last 
.Vt'RI' of his reign. The coin i s  very silvery. bnt is obvio11sl~- 
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billon. If three-fourths are silver, as  seems probable, v e  have 
in this type the missing piece of 48 jaitils or twelve a n n u .  

Refore following u p  the later clevelopn-~ents of 1)illon coin- 
age, we have to  hark back to the smaller pieces. tha t  is to  saj., 
those of less weight than 56 grains. Omitting the coins of 
~I l tamsh,  whose ~n inu  te  issues are b e ~ o n d  guess~vork. we start 
wit11 t,he tiny 'aclul of N~s i ru -d -d in  Ma,l!mtid, a coin of 12 
grains. Thereafter the 'adal runs up  to 42 grains or 24 ?nutis, 
hut this weight is unusual!y high and 20 ratis represents the 
general slze of these pieces. I n  this type we have clearly the 
docjtini, a half-anna piece containing in the reign of Niisirn-tl- 
din Maljmid three ratis of silver and the balaalce of copper. 
while subsequently the proportion of copper and therefore t,he 
size were increased for obvious purposes of conve2ience. The 
brass clogani of Mulja,n~mad bin Tu&lnq retains !;he same 
\\-eight of 20 ratis. 

The billons of lower value than the jaidil instit\itecl by 
PIr6z Shah are identified b-y Thomas in Kos. 231 and 232. If  
this is correct, the latter contains but  half a grain of silver. 
and the  coin itself justifies this theory. I t  is extrenlely rare, 
and in all probability i t  served little purpose, as the jctls of 
pure copper would fill the need with less inconvenience. 

Fir6z Shah also claims credit, for the shashgZnT, a seetning- 
ly unnecessary coin of six jaitils or one-and-a-half anna. This 
should contain the equivalent of 9g ratis of pure silver, and is 
consequent.ly a coin verv difficult to place. The only sugges- 
tion 1 can offer is tha t  the 84-grain coin (Thos. No. 236) is 
a piece of six ja,itils, and if this is the case, we may assume 
t,hat the issue of such nloney ceased \\.hen the n e w  of the 
accession of Abi 'Abdullah reached Dehli. 

The  billons of Zafar and AbGbakr with it square a.rea have 
a weight of some 64 ratis. Their silver content varies to out$- 
ward appearances, and they are clearly inferior in vallle to the 
h.ashtg?ini. I t  is suggeetecl tha t  these again are shusi~~iinis.  
but  in the absence of more definite information we are driven 
to mere speculation. Tt is hardly possible in any case to make 
Inore than an admittedly tentative allocation, but  weight tell.-; 
for something, and i t  is clearly improper to assun~e tha t  t,lle 
\\.eight of any  piece was determined arbitrarily and bore 110 

relation to its intended value. Even t,he weights of the forcecl 
cturrency of Muhammad bin Tug&laq are not devoid of mean- 
ing: in spite of a.11 tha t  has been asserted to the contrary. The 
substitute for the tanka or 'ridali weighs 80 ratis, a,ntl the 11n- 
~~amec l  pieces (Nos. 197 and 1!)8) are 64 rutis in \\.eight and 
were obviously nlea.nt to represent coi~lr of lower denomina,- 
tions. The bra,ss quarter (No.  1519) was of 40 ratis, n.hile the 
11a.rl~tflllni was of :!2 ancl the docliin2 of 16 ratis. This scale does 
r ~ o t  ~orr~sp011(1 with the alleged values, i t  is true, bu t  i t  i d i -  
( ! i i t e ~  an ascendirlg order of worth, ancl even nnder the nin(d 



sclleme of sabstitution the unfortuaate victims of caprice \\-crc 
taught by size and weight the orders of the sovereign. 

A fresh complication ensues with the accession of Hahlol 
1 , l i  This ruler appears to have bee11 very modest it1 assum- 
i11g the out\\~ard signs of sovereignty, and the a.bsence of t,lle 
gold and silver tnnkcr bearing his name is verv remarkable. 
bIoreover, i t  is very unfortunate from a nurni~rnnt~ic point of 
\lie\". for we require evidence as to  the relationshi11 of silver 
to copper during the period: and Inore solid ground on which 
to t,rncc the transitional sttage from the old currencies of Delhi 
to the reforms inaugurated by S l ~ e r  Shah. 

There u~oald be little dificultp in regardi~ig the billon of 
Hahlol and Sikandar as the lineal descendant,, degenerate it ma!. 

-.be, of the hashtyini, \Irere it not for t\rro facts. While 1i.e can 
find coins bearing a closr: approsinlatiori t,o the requisite pro- 
1101'tion of 16.4 grains of silver to 121.6 grains of copper. i t  is 
obvio~is t l ~ n t  in many specilnens the anlount of silver has been 
retlilcecl to a wholly un\rarrantahle ext,ent, that  is, if the coin 
i,s intended to br one-eighth of :I tn~~,k:n. On 11. 368 Thomas 
 give,^ a st,atenlent which must I.)e rega.rdec1 ns nut,horiti~tive. 
The assay conductetl a.t the Calcutta mint support's the theory 
that  the 140-grain billon of Sikandar w a s  intended to pass 8,s 
a. Ira.rhigiini, but only if the coins of the fir.;t ten ye:Lr.;; of hi..: 
reign be ignored. I n  the case of these c:oins 1i.e get the n1ist.1.- 
able a,rerage of 2.7 grains of silver, and this \\-onlcl warrant t;ht. 
contention t,hat these billons are no better than  r1iirn.s and rarr 
a t  40 to the rupee. The coin..; of the subsequenl; years coultl 
not possibly 11ave had this lon value. They are better t,han 
.shrcshgZnis. and are very fair specinlens of the has1rtgGn.i. The 
odcl thing is that  the coil~s of the early years of Siltandar, that. 
is, those st,ruck a t  Delhi, look to nle a,s if they conta.ined much 
nlore silver than the later products of his Agra mint. Sotile 
years ago I had to esamine some thousands of these coins? and 
the resemblance in weight and coloui: between the latter coins 
of Bahlol and the earlier issues of Sikandar, a.s compared with 
the coarser coins of his later years, was very striking. 

Thomas definitely accepts the view that; the billon of 
I3nlllol was the bahloli and that  40 went to the full iankcc. 
rrllis, I snblnit, is unreasonable, if only for the reason tha t  his 
crude assxy yielded 15.3 gra,irls of pure sill-el- in one caa,se anrl 
I4 in another. Tt is true tha t  from one coin he failed to get, 
txny silver a,t a.11, but  t,his single example proves notl~ing. ant1 
i f  we are to take forty of the ordinary l~illone of Bahlol w e  
shall have a nlass of metal which is wort,ll four or five times tht. 
vnluv assigned by. Thomas. 

Further it is incredible that t,he value of the sikand(o.1 
sllould have been twice tha t  of the baltloli; ; yet Thomas is poai - 
tive that  the former coin nras raised in value to one-t\ventieth 
of the silver fnnka.  On his own showing t,lliq is wrong, for 
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Sikanclar was not likely to  waste silver on his doable diirl~.?. 
In t h e  face of the coins then~selves, we are not to be convinced 
by a n  explana,tory statement of Ferishta. urhnse ideas o n  
ancient nulllismatics were positivelv childish. 

Now Bahlol Lodi struck other coins than the large billon. 
His 140-gra,ia copper (No. 315) is cornmoll and is clearlj- the 
clescencla,n t of the jaitil. I t  map not have bee11 2,. of the innkcc. 
for this attribrition in any case rest.s on a large awn~nption as 
sta.ted above ; but  if we ta.ke i t  as it appears to  be in realit.. 
as  ,', of the tanka, we obtain R clue to the statements regard - 

ing the changed relationship of the s l i d 1  change of tha.t day 
to  the rupee. This means tha t  the old jaitil has become t'he 
half-d&m, and the fact  inarks an inlporta,nt st,age on the road 
to the reformat,ion of the currency. Tlie 70-grain copper (No. 
513) was a half-piece ; but  when we find a 55-grain billon ( K O .  
312) clea,rly representing the old one-anna piece, it is difficult 
to resist the conclusion tha t  the large billon is notl~inq but our 
old friend the hushtgnnz'. 

That  a further change came with the reign of Sil<it~i~li~l. 
seems clear, for Sikandar struck no large cop13er pieces. At 
a11 events notthing bu t  billon is known, and Thon~as  is con- 
fessedly in error when he states that No. 316 is of copper. 
Nevertheless it is difficult t o  believe tha t  20 of t,hese coins 
went to  the tanka.. Possib1.v the number was changed to ten. 
and in tha t  case the smaller coins, which alone appear in, the 
reign of Ibrahim, foretell the advent of the darn. Several 
points have yet to be elucidatecl with regard i;o the IIorli coin- 
age. Why did the 140-grain billon disappear after 920 H . ?  
So far  as  can be ascertained, none is ltnown save a belated 
specimen of 935 H. struck in the name of Sultan bInl!mfid bin 
Sikandar bin Bahlol, who apparently endeavoured to rally the 
-Afgh&ns after the defeat of PBnipat and was proclaimecl king 
in EihSir in 935, only t o  fly before the army of the Mugl~nls 
d t e r  a nominal reign of a few months. This coin, t,he identi- 
fication of .,I-hich \\,as purely accidental. 1 had laid aside in 
order to stlldy the clate, without paying ayv attention to the 
obverse ; the general appearance and texture so resembling that' 
of the ordinary sikandrxri that I failed to observe, as possi1)l.v 
many othera have done, the significance of a piece which claims 
a niche in the temple of history as  the lagt of the billons. 

If the foregoing suggestions are rash and incapable 01 
support, I make no apology. The object in view will have 
been attained if criticism leads to a more certain ident,ification 
of \yell-known bnt nameless friends. 

H. NEVILT,. 
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2l ( i .  HISTORICA~J Norrm ON TIIF: ~ ~ O N O R I F I C  I<PITHETS O F  

MU(:HAL ~IINT-TOWNS.  

I t  lnay be truly said of the Honorific Epithets of ?Ifu&al 
nlillt-to\vns tha t  they open out to  the curious inquirer olla of 
the most interesting as \\ell as instructive by-paths of nnnlis- 
lllatic study. Here, as  elsemhere, Mr. Stanley Lane Poole 
,leserves t,he credit of having led the wav by tabulating in one 
of llis indexes all the mint-titles which had arrested his atten- 
tion. Twelve years after\vards, Dr. Ta.ylor followed 11p the 
subject in the Centenary Memorial Voluine of the .Jouroal of 
t,he Rolnbay Branch of the Ko,val Asiatic vociety. This second 
list is, as  might be expect,ecl. not only 11101.e coml~lete, but  the 
classification lias the merit of being a double one. Each 
tbpithet is first shown against all the mint-towns \vitll which it' 
is a~socia~tecl, and then each mint-town is mentioned along 
with all it.s titles. (Loc. cit., 427-436.) 

I t  is now sixteen years since Dr. Taylor \vrote, and i t  is 
permissible to say t,hat his useful monograph stands in need of 
$ome revision. 'The following tables are submitted with 
historical commentary in which an  attenlpt has been made to 
hring together all the passages in the historians which throw 
any light on the origin of these epithets. They have been lye- 
pared on the same lines, and the evidence in reference to  ea.cl~ 
prefix has been re-examined so far as  the writer's resources 
\rould permit. It is not necessarv to call attention to all t,he 
vhanges, but two l~rincipnl points of difference may be in- 
(licated. 111 the first place, Asafabnd : Sa,limgarh [SalimBbiid]. 
ShBhiib~d, Shergarh. S a l ~ i b ~ b ~ d ,  l~atl?%hBd. Farru&BbRd. 
JIul~ammadiib8d, Miiminiibsd, etc., have been treated not ;IS 

true Honorific l?pithet,s, bu t  as  Eponymous equiva.lents or 
alternatives. In  the second, some titles resting upon tenta- 
tive 01. conjectural decipherments which have had to be a,ban- 
cloned, e g. ZJ! I)J~!, etc. have been deleted along with two 
others, a&! &cf,,& and akf>l! cr& $18, of which the rneming 
had been hlperfectly apprehended. At the same time, an  
atteinpt has been made to specify the years or period of every 
reign during which each epithet figures on the coins. This 
has been clone especially ~ r j  th  reference to the enrlier emperors, 
in whose titnes all sorts of nlteratio~ls appear to  have been 
frequently and solnewhat capriciously introduced, and no 
att,empt made to preserve anything like uniformity in t,he use 
of these complimentary appellations. When, on the other 
hand, matters had settled down, during the decline and fall of 
t,he empire, to a dead level of formal and even ni~aaingless 
routine, it has not l~eeil thought necessar*y .to inention the 
actua'l years. I t  is scarcely required in the circnnlstances, 
and is not calculat,ed to add a.nythi11g redly rnluable to our 
knowledge. 



HONORIFIC EPITHETS WIT11 T H E I R  I\[IXTJ 

B ~ l !  
Ujjain, S h ~ h  Jahan,  1030 A.H. 
Agra, Akbar. 051 A.H. 
IlahBbBd. Aurangzeb. 1071 A H 
BurhSnpGr. 8h8h Jahc?n ( ~ z i s G r s  o n l ~ - j  

- 
Eiltaner, '8lamgir I I  ( 1  13 .) 
Sayhind. Akbar, 087 A H 

Burhi7 npiir, Aurangzeb (probably 1st .  yenrj. 

)AA! 
Denal, Akbar. 42 K .  
Lahri, Alrbar: 42 R .  

cS)I+a 
Siirat. A~~rnngzel ) ,  1070-71 A.H. 

~i,+j 

Hardwar, Shah 'Alam 1 1 ,  121.3-1214 .A. H 

&,A= 
Dehli, Aklmr, 964.98s A .  H 

J [ + ~ J  hi -+  

Aurangahad, Aurangzeb, I100 A.H. t o  'L41alngir 
11. 

GJ 

A& 

Lakhnau. Alibar. 967 A H. (S.S. S S Y )  
Icashmir. JahRngir (Lrndatecl Ni.?Cr). 

J&j1)13 

Agra, HumByiin, 941-3 A.H. 
MultRn, Aurangzeb, 1069-1072 A .H. ; 'iilamgir 

TI, 7 H .  
Jamnllin, 8hRh 'Alan2 TI. 1195-1200 A.H. 

&'vJl>l~ 

NBgor (or NRgpGr), Abmacl Shah ( Ilrh.) : 
'Alamgir IT, S h ~ h  'AIam 11. 

3 l p J  J 

HaidarBbRd, Aurangzeb, 1099 A .H. -1 1 18 4. H. 
K n n ~  BaUlsh ; A'al,nm Shah (Il 'h.)  ; Shgh 
'Alam I (1  R ) .  

& ! & d f l l J  

AhmadBbBtl, Alrbar, 980 A.H. 
Akharsbad. Shiill Jahiin. 1038-1) A . H . ;  106s 

A . H .  



Nwmismalic Bupptement No.  XXX V .  3 3 

Akl)arpiir Tiinda, Akbnr, 97x A.H. 
Agra. Biibar, 936 A.H. 
,, Humiiyiin, 937 A.H.-941 A.H. 
l )  Akbar, 965-988 A.H. 
, Jahangir, 1028 A.H. (NisZr).  

Shah JahBn, 1037-8 ; 
~ i h r i i i c h ,  Akbar, 970-978 A.H. 
Jaunpiir, Akbar, 978-988 A.H. 
Dogson, Akbar, 974-986 A.H. 
Daulatabiid, Shiih 'Alan1 11. 
Shahjahanabad Shah JahRn, 1058 A.H. to  

Hahiidur Shah I1 
Shiihgerh Qanauj, Akbar, 068-9 A.H. 
Gorakpfir, Akbar, 984 A.H. 
I,iihor, Humiiyiin, 938-940 A.H. 

Akbar, 976 A.H. 
~ a k h n a u ,  Akbar, 97x-988 A.H. 
bIAlpiir ( ? ) .  Akbar, 984 A.H. 

iC) 

&i ~ ~ l s x J ~ ~ ~ , j  

A~vadh. Akbar, 966-97x. 
?(in c;;3;cJ1)1~ 

C+wiiliar, Akbat, 96x A.H. 
,+J!)l> 

Ajmer, Aurangzeb, 30 R-50 R. 
.. S h ~ h  .Alam I, 1 R .  
,, Fan.uk_h-siyar, 7 R to ShSh 'Alnm 11. 

,!,,*Jl)l .J 

Rurhiinpiir, Shiih 'Alam I (1 R) to ShRh 
'Alan1 11. 

Sahiiranpiir, ShSh 'Alam 11, 12CY-1216 A.H 
cu--Jl)l~ 

Dogiion, Akbar, 986-1003 ? ,4.H. 
Mandisor, Shah ' Alam 11, 1203 A.H. 

c, J1,JljJ 
Ahmadabad, Akbar, 982-996 A.H. 
Burh~npfir, Jahgndiir, 1124 A.H 
E'atbpiir, Akbar, 982-989 A.H. 
KorR, Akbar, 37 ( 1 )  R. [H. N .  W . ]  
Liihor, Akbar, 976-989 A.H. 
Fatl!pfir, ShBh Jahan, 1 R .  
Liihor, Shah Jahiin, 1 R to 'Alamgir 11. 

+J .n)l,l3 
I'atna, Akbar, 984 ; 987 A.H. 

( 1 )  Jaunpiir, Humiiyiin, 939 A.H. 
,, Akbar (Undated). 

Krtlpi Mo~ammad~ibiid, Akbar, 063-4 A.H.1 

I A Fatllpcr fu1G of 979 A.H. ha3 an honorific whic l~  wns rend 
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&hi , + 2 1 J ~ 1 ~ ~  
Kalpi, Akbar, 964-968 A.H. 

d,+ 
Jaunpfir, HumRyfin, 937-943 A.H. 

el; y J i J ~ ) ~ ~  

Agra, %bur or Humnyfin, 936-7 A.H. 
,~LJl)ld 

. Bijiipfir, Aurangzeb, 1097 A.H. to  
Farrn!&siyar. 

ZebiibSid (?), Shah 'Alam 11. 1218 A.H. (IVh.) '  
JAJ!,IJ 

Agra, Hutnayfin, 943 A.H. 
~ J I ] I >  

IJjjain, Aurangzeb, 1073 A.H. to Shah 'Alam I1 
except Ahmad ShBh. 

y,l~J~~ J 

Muhammadiib5id Bwnaraa, Shah 'Alam 11.' 

d J l ) l ~  

Kabul, Aurangzeb, 1094 A.H. to Muhammad 
Shah. 1151 A.H. 

LUJOIS 
Dehli, ~ u m ~ ~ f i n ,  940-2 A.H. 

,, Akbar, 977-979 A.H. 
(Fathpiir) '2 Gkbar, 979 A.H. 

pad 1) 1 A 

Ajmer (?), Akbar, 979 A.H. 
Jodhpfir, Ahmad ShSh to Shah 'Alarn 11. 

- -- - - -- - -- - -- 

'e! by Rodgers. I have not mentioned i t  as the reading is almost 

certainly wrong and a, satisfactory solution of the difficulty is still to seek. 
1 In  the First Supplement to his Mint-list, Mr. Whitehead called 

attention to a Rupeein the Bleazby collection, dated 1218-45 R.-the name 
on which had been " tentatively read as DRru-2-Zafar. ZainBbrtd." I t  was 
added that  " a duplicate already existing in the British Museum had been 
labelled ' Sirdhsna' by Prinsep. (Num. Sup. XXV, 236.) Mr. Whitehead 
is now of opinion that the correct reading is ' ZebGbBd' and I em inclined 
to eccept the emendation. We know that ShBh 'Alam I1 bestowed upon 
Begam Bamrii the title Zebu-n-nisl to mark hi8 appreciation of the 
valuable eervice rendered by her in 1788. A. C. 

9 The epithet on a fulu's of 981 A.H. has been deciphered by M r .  
Whitehead as d,ld,( A and the coin has beon ascribed by him to Tatta, 

(P.M.(;. , NO. 880). but this ie open to ~erious doubt, and I have thought i t  
beet to keep & y,m)lJ out of them liete. 
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u s 3  11)) )3 % 

Urdfi, Jahangir (1025 A.H. 11 R.) 

bW 1&4j 
AhinadRbkd, Raf'iu-d-darajnt. 

;V/* 
Lakhnau, Akbar, 967 A.H. 

ulr. 
Jaipiir, Muhammad Shah. 1153 ( 2 )  A.H. to  

ShBh 'Alam 11. 

,tL 
AnhirwBla F'attan, Akbar, 984-985 A.H. 

&U l,l3 

AhmndBh%cl, ( ? )  Akbar, 981 A.H. 

>&,P 
Champiinis, Hu~naylin. !342 A.H. 

a!>* 
Awaclh, ShAh 'Alan1 11, 1229 A.H. 26 R. 

u2> ,~b 
Crdii, Akbar, 984 A.H. ; '1000 ,4.H. ; 35 R.- 

50 R. ; Undated ; ShBh Jahiin, (NiaBr). -. . 
3&i! 13~&,9 

Haidariibad, Shah 'Alan1 I to AIul~ammad Shah, 
except Raf'iu-d-darajgt. 

b?..nj 

Amirkot (? ) ,  Akbar, 979, 989 A.H. 
Psnipat, Shiih ' Alam 11. 

(?) add 
Bareli, Shiih 'Alam TI, 1209-1220 A.H. 

Agra. Habl~r, 936 A.H. 
Alwar, Alibar (Early type). 
Piinch, Shah 'Alam I1 ? (Trcylor).' 
G\vAlia.r. Akbas. 087 A.H. 

&;~~ll,ii-& 
Akbariibad, Auraagzeb, 1006 A.H. to end; 

Shlih 'Alam I ( 1  R). 

' Dr. Taylor notes that $j is prefixed to the name of ' PBnch'or 
' Riinch ' on a copper coin of Shah 'Alarn I1 (B.B.R.A. Society's Jo~~rna l ,  
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Ajmer, Shah 'Alam I, 1 R to 
Farrukhsiyar, 1 R-6 R. 

Akbarsibacl, Farruk_hsiyal~,  5 R to ShSI11 'Alam 11. 

LJIJt+n 
Akbarabad: Shah 'Alam I, 1 R, t o  

Farrukhsiyar, 5 R.. 
' A z i m a b a d ,  F a r r u k h s i y a r ,  3 R to 7 R. 

b , h ~  

Udavpiir-Muljammadabsid, Akbar, 984 A.H. 
,+ ,.\in 

Gwgl ia r ,  Akbar, 968, 987 ( ? )  A.H.' 

A j mer 
( :J)  pi .J1~1,~  

Ujjain 
X A ~ J  

Centenary Volume, 432, 436). The only mention of 'Piinch' in Mr. White- 
head's Mint-list is under Aurangzeb (AR),  and the authority cited is T ,  
i.e., Dr. Taylor himself. Mr. Burn enters under 'Punch '  an Aurangzeb 
Rupee belonging to Dr. Taylor and a Shah 'Alam I1 fuliis in the Cabinet of 
Dr. White King. I n  the White King Sale Catalogue itself, the name of 
' Piinch ' is nowhere found, though a fuliis of Kila Bundi " avec feuille e t  
lance comme marques " ir registered. (Par t  111, No. 4179.) 

It. would be exceedingly rash to arbitrate between these authorities 
in the absence of the coins themselves, though it is clear tha t  there must 
be a mistake somewhere. At  the same time there would appear t o  be 
g r o ~ l n d ~  for thinking that $ is prefixed to  the name ofso~ne  mint on 8 
fulCe of Shah 'Alam 11. 

I bly acknowledgments are due to  Mr. R. B. Whitehead for scru tiniz- 
 in^ thir l i ~ t  and calling attention to  some errqrs and omissions. 
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Urdii 
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Bikiiner 

Jodhpfir 
JI)I J 

Jaipiir 
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' AgirnSbSd 
d , J l  

Fathpiir 
c i h l  JI)IJ 

(?) & * J ~ I A  

Kiibul 
4.J I)lb 

Kalpi 
A 

4 

&hi. +,411)1a 

Lahri 
)'?+ 

)&i? 
M u l t ~ . n  

u!"]/l)fa 

Mandisor 
? U - J l j A  

Ng'gor 
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HONORIFIC EPITHETS ACCORDING TO REIGNS 

BABUR. 

dbJt)t 3 ; $ +,~ltIl:, (Agra) (2) ; tLi (Agra) 

H U M ~ Y ~ N .  

I ( a )  : c s j & ~ J l ) t ~  (Agra, Lahor) ; $ +2dl~,l~ 
4 

(Agra) ( 2 )  ; J>?il~ a& t?r ~Jbl:, (Jaunptir); JJ~!!)~J ( Agra,) ; d 2 1 ~ 1  J 

4 

a+ (Dehli) ; ,+_t(l~=+ (Chan~piiner). 

AKBAR. 
4 

(Agra, Sarhind) ; )AJ (Dewal, Lahri) ; a,- (Dehli) ; 
( Lakhnau) ; ~ ; l k ) l ) l ~  ( AhmadBbiid. Akbarpiir-TBnda, Agra, 
BahrBich, Jaunpur, DogSion, Sh~hgarh-Qanauj, Gorakptir: 

rY 

LBhor, Lakhnau, MBlpur (?))  ; A&; ~ ; i l i J ~ j a  (Awadh); &aaJt)ls 

yh (Gwaliar) ; y J A b ~ a  (Dogaon) ; ciihLlr)t a ( AhrnadBbBd ; 
1) 

FathpGr, Kora, L ~ h o r )  ; ,&an,$ &ih;kJr,l A ( AhrnadSibRcl) ; 
4 

uJ-blljlb (Patna, Jaunpur, KBlpi) ; +,dIjd (K61pi) ; A+!l11:, 
(Dehli, Fa,thptir ('1) ) ; I,sdb~~ ? (Ajmer) ; ]UJ& (La,kh- 

nau) ; (Anhirwsla-Pattan) ; d,; ,6k (Urclfi) ; cG (Agra, 

Alwar, Gwiiliar) ; b3ib (Muharnmad~b~d-Udaypir) ; y l L  
(GlvSiliar). 

,JAHANQIR. 

(Kashmir) ; cs;lliJbla (Agra), tti,$ir.s only ; 
d 3  81) j 2 (Urdu). 

SHAH JAHAN I. 

ad4 (Uj jain, Burhsnpir) ; & ~ J I ) I  J ( AkbarBbSid, Agra,, 
Shiihjahiiniib~d) ; ~ s i h U  I ~ I J  (Fathptir, LTihor) ; u,,j ,il; (Urdii.) 

a& (Ilhabad); a?(; a* (Burhiinpur); cS)t?csl ,&! (Stirat) ; 

3& (Aurangabad): crL0Yl)ls (Mult~in) ; al tq - )~ l0  (HaidarB- 
ba(1) ; d y i J b t s  (ShBhjah~nSibBd) ; ,+~JI)IJ (Ajmer) ; csikl-Jl)ls 

I~Shor) ; ,&l;!t)ls (BijBptir) ; &JI)IA (Ujjain) ; ~ ~ I ) I A  (KRbul) ; 
i j k ~ ~ l ~ l i -  ( Akbilmh&d). f 
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alt.i! di-+ (Aurangabiid) ; ~ l ~ s J 1 ) t ~  (I;iaidarab%d) ; ?!I)IJ 

(Ujjain). 
KBsr HBKHSH. 

~ ( ~ 5 1 1 )  3 (HaidarBbad) ; J n k h j ~  (Bi j%,pCir). 

IIAHADTJR SHLII SHAH ' ~ L A R Z  1. 

h L +  (Aurangiibad) ; J [ , ~ I , I J  (Haiduriil~iid); .~;A&!I)I~ 
(Shiihjahaniibad) ; I j m e r  ; I (Burhfinpnr) ; 
a i u l , !  J (Liihor) ; J ~ u ~ J ~ ~  (BijBpiir) ; I~JI) J (U jjain) ; ~ + J I ~ I J  f 
(K&bul), JI?.~! a ~ i i ; , ;  ( ~ a i d a r ~ b ~ d )  ; b i l l d l  +a (Akbar&b&d, 
Ajmer) ; c~lldl$-n (Akbarsb~d).  

J(&! (Auranggbiid) ; G J ' Y ~ J I ~ I ~  (8hahjah5nabiid) ; 
I J J - ) !~~  (Burhiinpiir) ; cs&M ~ I J  (Burhtlnpiir, Liihor) ; , i U y ~  
(Bijiipiir) ; pgllglr (Ujjilin); I ( I )  : ~ d i i ~ )  

(Ha.idarabad) ; A W ~ Q L A  (Akbar&ba,dj ; c;iJA&Jb~i,n~? (Ajmer). 

FAHRUKHSIYAR. 
~ k i !  ai-+h [AurangEibiid] ; ~ s i l l d t ) ~ ~  (Sliiijal~ii~~ab~cl) : 

A + ~ ~ I J  ( A r n e  ; I (Burhiinpiir) ; e . i k l J ~ ) ~ o  (Lahor) ; 
>UI)I J (BijCpiir) ; fiPJy r (U j jain) ; ~ ~ J I ~ I  J (ICLbul) ; 

(Haidarabad) ; -;&*JI , h k  (Ajmer, Akbar&b&d) ; d1JlJh.L,: 
(-4kbar&b%d, 'gzim&biid). 

RAF'Iu-D-DARAJIT. 

JIG? aL+A [Aureng&b&d]l; ~ ~ J I ~ I  D (Sh~jahLnii bad) ; 
AL~UIJ (Ajmer) ; ~ ~ , - - 1 l ~ t ~  (BurhBnpfir) ; aihLJ~)t~ (Liihor) : 

-h!l)l~ (Ujjain) ; ,a.(lc!~l~ (Knl ,~~l )  : d+Jl ~ k j  (Al!madfib%d) . 
C 
G;~*JI,QL~ (Akl,arSb$d). 

SHAH ,JAHAN 11. 

(Aurangiibiid] ; I (Sh%jah~n%b.?tI) : 

,+d1;1~ (Ajmer) ; ) ) t J~) \~  (Burhiinper) ; d k l - ) y a  (I,%hor) : 

f id I$IJ (Ujjain) ; d * i ~  EJL~; (Hnidarfibrtd) ; a J ' h ! l  S - m  
f 

( AIiI~~~iibrtd). 
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314~ &+i [Aurangabad] ; csikh)t A (Shiihjahanabad) ; 
1 1  ( Ajmer) ; J,,J~)~ J ( Burh%nptir) ; &hL!r)la (T,ahor) ; 

f ~ ~ I J I J  (Ujjain) ; dl+Jtj~ (Kiibul) ; J ~ ? J I  ej (AhinadBbad ?)  ; 

(Jaipiir) ; A [ * ~ J  llaJ; (Haidariihid) ; &uhJl 
(Akhariib~cl). 

AHMAD SHAH. 

&i? a i z r &  [ Aurangiibad] ; e..U,+lj~ (Nagor or Nagpiir) ; 
~ i a ~ l J t a  (SbChjahln~biid) ; ,+JI)IJ (Ajrner) ; j,l-!~~~ (Burhiin- 
pGr) ; &~UI,~J (Lghor) ; ), ai,JtJ1 3 (Jodh piir) ; (JaipGr) 
~;liJt$-d (Akbarsibiid) . 

( a l l !  ) (Bikgner) ; L(+J k L +  (burangsbad) ; &YI)I A (Mul- 
tan) ; -V'Jbt:, (Nagor or Nagpiir) ; ~;~&JI,IJ (ShiihjahanBbgd) ; 

J+iJ1)l~ (Ajmer) ; ))l--J~)~ 3 (Burhgnpiir); ~s .~~UI~IJ  (Lahor); f i ~ l y  3 

(Ujjain) ; j,~i,j(ltc' (Jodhptr) ; e- (Jaipiir) ; &Y*Jbh  
( Akbar~b~d).  

SHAILJAHAN 111. 

&%?j (Hardwar) ; &YI)IJ (Jamrnu'n) ; ~K,+'~IJ (Nagor or 

Nagptr) ; c s i k l r ) ~  J (Daulatg.bad, ShBhjahBnabad) ; ~d~J1, la  
(Ajmer) ; I a (Burhsnpiir and Sahiiranpfir) ; c u t j 3  

(Mandisor) ; pkJt)l~ (Zeb5ibBd '2) ; $~ I ) I J  (Ujjain) ; y,bjlll J 

(Muhammadhbad-Bangras) ; Itdi*J~)~~ (Jodhpu'r); c s t p  (Jaipiir) ; 
~ J F  ( Awadh) ; A- (PBnipat) ; &hi 'i (B~rel i) ; 6 ( YGnch 2 ) ; 
d a d b k  (Akharsibrid). 
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It will be seen from these tables. especial1~- tlie last, tllat 
:a very small beginning was made by BRbur with only two or 
three epithets for a single town, dgra. I11 the reign of his ~011.  

the number rises to seven, of which four A S ~ & J I ~ I : ,  , ~ l i  vJd!l)t~, 
c)taX11)1:, and ~ d t ) t s  are prefixed to the name of the same citjy 
(Agra). Another place (LBhor) is also called c5;U.hJl)t~. This 
disregard for anything like rule or method in the distribution of 
these appellations is carried to mnch greater length during the 
first half of Akhar's reign. We can now reckon so nlany 
as twenty separate titles, but the confusion also is proportion- 
ately increased, and no less than thirteen different towns 
of all degrees of eminence are attended by the high sound- 
ing designation, ' Seat of the RhilZjnt.' A t  the same time, two 
different places are called B A ~ ! ,  tn.0 more are characterisecl as 

three others are styled +,Li!tj~, four are distinguished 
as c c * i L J l ) l ~ ,  and each of six other cities (AhmadFib~d, Awadli, 
Dehli, KBlpi, Gwgliar and Lakhnau) is honourecl by two differ- 
ent attributives. 

I t  might be as well to say tha t  on the coins we have &bJ1)l:, 
d ; a d l , ~ - n  - Gblr~~) , : ,  and ioL, and Mr. L ~ n e  Poole's transcriptions 

are DCT-al-KhilZjah, Muataka~.r-al-KhilCfal~, DCr as-SaltZnalb, and Baldat 
(B.M.C. Introd. lix.) This is in accordance with the rules of 
Arabic grammar and pronunciation, which do not necessarily apply t o  
Persian. I n  Persian as well as HindiistZni, we say &hilGfat, Saltanat 
and Baldal~. Mr. Nelson Wright and Mr. Whitehead have 6;k - gild.,, 
and  id^ in Persian, but write K_hilzfat, and Soltanat in English. I n  the 
historical works from which these notes and illnstrations are almost, 
entirely drawn, there is considerable diversity in tlre manner of spelling 
these words. I n  the Bibliotheca Indica Editione of BadSoni (Vol. 11), the 
IqbClnZmZ and K_hiiji K_hGn (Vol. 11), &k and &Idrr only arrest atten- 

tion, and the other forms are not a t  all found or are exceedingly rare. 
In the first volume of the BidishiihnCma in the same series, t,he words 
are written in both ways, but and are overwhelmingly pre- 

ponderant. I n  the AkbZrnii~na , 'Alan~girni in?~ and th  e Maa.!ir-i-'Alam- 
gir . i ,  i;& and i ikl,  are decidedly in favour, and in the second volnmr 

of the Biidishiihniima they only seem to be tolerated. 
In these circumstances, i t  may be safely said tha t  neither of these 

forms is wrong, and that  both are indifferent or almost equally correct. 
I t  is not easy to make a choice, and i t  is not without some hesitabion 
that  I have transcribed the a in full, and this has been done only 
I~ecause it seems t o  be much more in accordance with the Persia)? 
sgst,em of pronnnciatio~~. 
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Then all this jumble of names ancl titles comes sharply to 
an end, snd the Ilahr issues of the last two decades of the 
reign exhibit no epithets a t  all. They continue to be generally 
eschewed on the artis tic and interestiog issues of Jahgngir, ' 
though they are freely employed by himseli in his remarkable 
' Autobiography.' They are then revived by Shah Jahgn, but 
there is still no conscious attempt to reserve a certain epithet 
for a specified town, or to restrict a particular to\vn to a 
characteristic epithet. Thus, Fathpiir and LSihor are both 
styled *iblJlj~, and first Agra, then Akbar&b&d, then Shiih- 
jahanab5d and lastly AkbarBb~d again are succevsively en- 
titled c~;al i$ l~t~.  A t  the same time, Ujjain and Burhiinpiir 
share t;he designation no& between them. It will be seen that 
though there is a revival of the old custom, it is still on a very 
limited scale and the total nuniber of prefixes, is only three. 
With the accession of Aurangzeb, they come again into con- 
siderable vogue, and the number mounts up to thirteen, of 
which no less than nine are so far new that  bhey had never 
figured on the mintages of any of the preceding rulers of his 
house. Aurangzeb also introduced for the first time and main- 
tained throughout his long reign a commendable uniformity in 
their application. Each of these thirteen sobriqzcets was 
strictly reserved for an individual mint and no mint was per- 
mitted to appropriate more than one title. 

Three new designations ( IIC)~AJ; , ,,,J~IJ , &Jbii-a ) 
were added by BahBdur Shah Shah 'Alam I ,  and one or two 
other changes also were made by him which were responsible 
for some temporary confusion. This was however eliminated 

a Ions hv Farru khsiyar who consigned his grandfather's innov t' 
to oblivion and reverted to the old arrangements of Aurangzeb. 
He transferred d1J1pi-a to his 9wn favourite city ' AzimBbSd, 
but the title itself perished with him and <Agimab&d also lost, 
its preferment. The epithets had now been systematised, and 
become more or less matters of mere form. The single new 
feature of Raf-iu-d-claraj~t's mintages was the application of 
3v1 ~ i ~ j  to Ahmadiibad. The two innovations of Mul~ammad 
Shah were the conjunction of the title cs~,u with the name of 
.Jaipiir and the use of the epithet J U ~ I  o!j for a place still n n -  

I The exceptionsare not important, but may be noted here. e;h)ljl: 
is  prefixed to the name of Agra on a ni+ of 1028 A.H. in the PanjEb 

d 

311lsallm (No. 1186), and &hi to that of Kashmir on an undat,ed ni.clEr 
which was in the White King collection (Catalogue, Part 111, NO. 3746). 
Ttrere ie also a unique r,lpee of IJrdu' dar r&i-Dakan,' hut this descrip- 
ti\.r? suffix hag, ~trict ly  ~ p e ~ k i n q ,  notMng honorific ahollt it. 
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determined, of Aljmad Shah the prefixing of aU,?Jtlla t,o t.he 
naiile of N_ngor and of ,aiJ~,t:, to tha t  of Jodhpiir. I n  tha 
reign of 'Alamgir 11, BikBner is for the first time styled B ~ J .  

The appropriation of the  distinctive appellations of old Alueal- 
mc%n cikies by the RBjpGt and MarBthR rulers of the day  
reached a climax under the second Shah '&am. The Dogra 

chief of Jammil l  took a fancy to d~lJt) l  3 ,  S i n d h i ~  thollgllt, 
y~-J1113 would be ' just the th ing '  for hTandisor, the Marii-ifllfi 
( 2 )  masters of DaulatBbBd would have nothing less high-sound- 

ing than L~A*JI)IJ, and Sahgranpfir m u ~ t  be called )~&l)tr. 

Three new titles also were devised, for HnrdwBr, &ah; for 
Rareli, and y , l b J ~ l ~ ~  for Raneras. Nothing could be more 
typical of the period itself, or of the total disruption of the 
Empire which i t  ~ i tnes se$ ,  than the unauthorized assulnption 
by the Hindu chiefs of powers and dignities and titles which 
\I ere often used in the Emperor's name against his person. 

After this preliminary survey, let me proceed with the 
historical commentary which has been divided into t,wo parts. 
Tn the first, an at tempt  has been made to thro~v such light as 
is possible in the circu~nstances, on the origin and signiiicn~lce 
of the most remarkable or distinctive titles with a vie\\ to 
investing these shadowy prefixes with a modicum of reality. 

I11 the second, references have been given t o  ill1 those 
passages in the published works of contemporary historians ill 
ivhich honorifie epithets are associated with the  nanlcs of 
t'he to\rlns. 

9rliG %&I.? (Sun~ptuous, rich or resplendent town) is the 
epithet of Burh~np i i r  on a unique coin in the PanjBb Museum 
(No. 1617) which is undated, bu t  which must be reckoned 
among the earliest of Aurangzeb's silver issues. That  E m -  
peror had often resided at Burhanpiir, when prince-governor 
of the Siibas of the Dekkan, and i t  was there t ha t  he had 
fallen madly in love with the fair Zainabiidi, so named from 
ZainabKcl: one of its suburbs. BurhBnpGr was, i n  those days. 
one of thc greatest industrial and coilln~ercial centrcs of the 
country, ancl it. wealth aiid grancleur are often extollc,i 11,v 
conte~nporary travellers and historians. AbGl Fag1 speaks of i t  
RS " R 1ni.ge city three kos distant from the Tapti." It mas 

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

I These DZru l.Kbil6jati Daulatzbiid Rupees hove been never pi~blished 
find I know them only from tt casual mention of them in Mr. Whitehead'- 
P.M. Cat~logue, Introd. p. Ixxiv. As the date is unfortunately not given. 
~t is impossible to say by whom they wore issued, though we 1 i n 0 ~  that 
I)aulat6k)Ad was for ahout four years irl t h ~  possession of the Afnlirnttns. 
T propow to disc~uss th11 point Inorcj f~ll ly on another clc-casion. 
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adorned by many gardens in which the sandal wood grew, 
was inhabited by people of all countries, and handicraftsmen 
of all sorts drove there a thriving trade. Jarrett ,  Bin. 11. 
223. It is said to have 'been ' *  greatly embellished " under 
Akbar and Jahiingir (Imp. Gaz., IX ,  104)) and 'I'avernier thus 
writes of i t  : " The government of this province is so import- 
ant  that  i t  is conferred only upon a son or uncle of the king, 
and Aurangzeb, who now reigns was for a long time governor 
of Burhiinpfir during the reign of his fathcr. . . . .There is a 
large trade in this town, alnd both a t  Bnrh51ipGr itself and ia 
ill1 the province an enormous quantity of very transparent 
muslins are made. which are exported to Persia, Turkey, 
Muscovie, Poland, Arabia, Grand Cairo, and other places." 
(Travels, ed. Ball, 1: 51 .) The city was plundered by Sham- 
bhaji in 1685 (Grant Duff, R.ep. 147),  and KhhSifi U i i n  in his 
account of that  event informs us that BurhRilpfir and Anran- 
giibgcl were " spoken of as the capitals of the Imperial dy- 
rlasty;" A ; A ~  dm binf ~[A~LJL: aixht~, (Text, 11, 272, I. 7 ,  E.D., 
VII, 305-6). He adds that  i t  had seventeen rich suburbs, and 
that one of them, Rahiidarpiir, had so many merchants and 
bankers in it that  jewels, money and goods from all parts of 
the world were found there. (E.D., VII, 305.) 

* AJJ 

Text 11. 272-3. 

Here probably we have the  ati ion ale of the epithet. We 
must look for it in the wealth of "the bankers and merchants 
who were owners of lacs, the jewels and gold and goods of all 
the seven climes which were exposed for sale in its shops," 
and the p laces ,  mosques and gardcns with which. in those 
days, i t  was adorned. 

I have not found in the histories any example of the 
association of the name of BurhSinpGr with this title, but then 
we have to remember that it occurs only on ix rupee of which 
110 duplicate has been discovered.' 
-. - - . - - -. - . . - - - -- - - - -  

1 Buhiira is styled a d ~  on the coins of the Cha&atBi 
Jludals .  Oliver, J.A.S.B.. 1 8 9 1 , ~ .  10(No. 1 ) .  

Tn %he Rauzalu-s-t?a/G (Bombay Lithograph, History of SultEn Husain 
BBiqrB, Book VII, 8 ,25 ,89 )  and the Habibu-s-siyar (Bombay Lithograph, 
Hiatory of Timar and hie Descendants, 111, iii, 100, 116, 128, 134), the 
same title in prefixed to the name of Herst,, which was at the time 
flatter half of the 16th century), " the most megnificent city of the East, 
and celebrated not merely for the splendour and dignity of its court, 
h l ~ t  the erchitectural beauty of its mosques, tombs, colleges and peleces." 
Erskine, History of BBber and Humiyun, I,  77. Bu&lrE and Heriit 
worn both great commercial and indnstrial centres 8180. 
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S i ra t  is called J)b )&J ' Blessed port ' on some of the 
early rupees of the ' Puritan ' Aurangzeb. The most prob- 
able explanation of the designation is that " i t  was the port 
of departure for the pilgrimage to Mecca." (I.M.C., 111, Tntrod. 
lxxviii). This is borne out by the statement that i t  ivav 
also spoken of as the ' Gate of Mecca ' (Imp. Gaz. XXIII, 16!5).' 
There exists, however, in a history of the city written by a 
81usalm&n named Bahshr  Mian, a local tradition which de- 
serves mentiotl. The epithet is there traced to the Gujarat 
Sultan Mahmfid Latif, in ~i~hose  reign the existing fort was 
erected by Safi [Safar] A&a, entitled I.hud~w,znd KhAn, to 
check the inroads of the Portuguese (A.H. 947, A.C. 1540). 
It is said that mudswand  =an who was a favourite Turkish 
slave of the Sultan submitted for his sanction before begin- 
ning operations, three different plans. "The king chose 
the one that placed the castle on the bank of the river, and 
under the plan wrote the word MubZrak or the 'prosperous ' 
hence the city up to this day is called Surnt bandar Muba'rak." 
(Bombay Gazetteer, 11, 72, Note 1.) The story may or may 
not be an ez post facto invention. It is certain, however, that 
the epithet is not found in any of the historians of Akbar, 
Jahangir or Shah JahAn. Nor is there any recognition of i t  in 
bhe provincial history named tho illirZt-1-8ikanoiari. a),& )&J 

is exceedingly common, but a))-, c S j Q m l ~ i J  occllr~ only twice 

4 

Firishta speaks of cS)[+n 83+ )&J (Lakhnau Lithograph, 11, 407. 
I .  20),  ' the blessed port of Jedda,' because i t  was the place of disern- 
barcation for the pilgrims from Hindustan t o  the 'Holy places.' 

In the excellently-compiled Biographical Dictionary called the 
Mcio;iru-1- Umarii, the author quotes an extract from a letter addressed 
by ShBh J a h i n  to  his father in the be&nning of their quarrel. In this 
the Prince begs the Emperor to assign to him in Jegir the Bandar- 
i-Surat which is the Gnte of Mecca, tha t  he might retire there." 

IL, 

clA C s f i i ~  dS 34(,-~,; bLn %jl>)~ A< U ~ J -  )J;J 

O p .  Cit.  I ,  147.16. 
There is nothing corresponding to this statement in the Tzizzlck oi the 

Emperor himself, or the Ipb6lna'mn of his Secretary, Mudatamad 981-1. 
We may therefore, presume that the words are borrowed from the Mdfigir-l 
Jahiingiri of IClmgBr Husaini or some &her unpublished history of tho 
period. 

Abii T u r i b  Wali (died C .  1005 A.H. 159ti A.C.)  speaks of the ports ot' 
Qujerft  as the Gates of Mecca. 

TZrikb-i CJujarGt, Bibl. Ind. T e s t  90, 1, 12. 

It m8y be added that a),- )&, occurs a t  l e ~ s t  six times in 

the Mo'eiru-1-Umarii (Vide  I ,  289, 373, 412, 678: 111, 607.731). 
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ill the i ~ a ~ ~ i r - i - ; A l a r n ~ t ' r z  and but  once in K_hhBfi KhhSin. Even 
on the coins, its vogue is limited to  about two years, and it is 
dropped in the 3rd year of the reign. 

4 3  appears frequently on t,he early issues of 
Akbar, and ,lab L&~I~IJ which is found on the copper 
coins of HumhSiyin also figures, sometimes, on the mintages of 
his son. " The first part of this double title mas extensively 
associated," says Mr. Whitehead, " ~ r i t h  the name of the 
capital on the copper coins of the Dehli Sultans, and the 
second part on those in silver and gold." (P.M.C. Introd., 
lxxv ). Rut there does not seem to have been any fixed 
1 . ~ 1 ~  or usage in the matter. a J i s  alone is found occasionally 
throughout the ' Patha11 ' series on Copper and Billon Coins 
also. (Cf. I.M.C., 11, Nos. 80-1. 87-8, 160. 168-9, 185-6: 241, 
257-8, 414-447, 457-8, 478, 495, 501-4, 526-8, 535, 546-571.) 
Again, L J I J I ~ I A .  though less frequently, arrests attention on the 
issues in silver (Ibid., Nos. 246-6). is prefixed to the 
names of Deogir and DaulatgbILd on the coins of the 'Great 
Moneyer,' Muhammad T u a l a q  (Ibid., 307-8. 396), and the 
combination ~ ; ~ ~ I ) I A  is characteristic of the mintages 
of Q,utbuddin Mubiirak (Ih., 243, 247, 249 and 269). On the 
coins of the Sultgns of Rengal. their capitals Firiiziib5d and 
Lakhnauti are styled &=A%, and 8unRrgRon is called Jlt u+ 
(Ihid.. p. 142). Similarly, Ahsangbad (Gulbarga) is called 
on the coins of the Bahmanis and 8hSidiabad (Mandi) bears 
tlhe same epithet on those of t,he I a i l j i  rulers of MBlma. 
(Zhir l . ,  Bahmani Coins. Nos. 1, 5-13; M5lwa Coins, Nos. 15-17, 
23-25, 31-36.) But  this ShRdiBbad is. a t  the same time. quali- 
fied as dl.+J~t~ also (Ibicl.. 2-14, 30-33. 37, 39-40) 

In  all these cases! ' Hazrat ' refers to  dhlm m ~ i a .  i.e. the 
August or Royal Presence or His Majesty. We even now 
speak of the chief town of a district as the HuzW Tahsil, 
the Tahsil which is " ill the ),,L or presence of the Collector 
and other government officials ". Reames in Elliot, Supple- 
mental Glossarv, 11, 86 note. See also Hobson-,Jobson, ed. 
(,'rooke. s . v .  Huzoor ; Thomas, Chronicles, p. 150. 

A ~ J  &i+ ' Of auspicious foundation,' makes its ap- 
I)mr".nce on the coins of Aurangzeb for the first time in the 
:3rd pear of his reign (1100 A.H.). The city founded by him 
(Illring his second viceroyalty of the Southern provinces in the 
~leight)ourhoocl of the somewhat older town built by Malik 
Ambar was, KJItifl IQhSin tells us, first called ~ u r a n g ~ i b g d -  
(/:it)/. / 71 ,d .  Text. 1, 489 ) The earlie.rt known coins of this 
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Emperor-the gold muhr of 1070 A:H. (I.M.C. 111, No. 1123) 
and the rupee of 1071 A.H. (B.M.C., No. 7 3 0 ) i b o t h  bear tha t  
,lame only. The epithet dr i !  di*r+xi is not found in the 
'A~arngir,z?irna, a voluminons contemporary chronicle of the  
first ten yea,ra of the reign which \\-as completed and dedicated 
to the Emperor in the 32nd year. (E.D. VII: 174.) I t s  author  
uses several synonymous expressions, e.g. 

~4 (t;,~ A ~ G !  c.J,A &A, but the specific adjective is never prefixed 
to the name of the town In  the iVa~~i~.- i - 'Alarngir i  as well 
as the rVunta&abu-I-Lrcbctb of lL11Kfi ILhSin, the new name 
occurs frequently, but  both those works were compiled after 
the death of Aurangzeb. 

Neither of these writers gives the reason of tlle appella- 
tion, of which there is a tacit recognition in their pages, but  
i t  is not difficult to understand it. I t  is common knowledge 
that  it was during his stay in Aurangiibiid tha t  Aurangzeb 
nccilinulated those resources in men, money and munitions 
which afterwards enabled him to defeat his brothers in the 
struggle for the throne.' It was from AurangSibRd tha t  he 
had started on Friday, the 12th of Jum%cl I, 1068 A.H. " a t  a 
miraculously-blessed and auspicious hour which was the choice 
of persons of wisdom and foresight. ancl the ornament of the 
ephelneris in the almanacs of Creation, ' with a whole world of 
majesty and power and  glory and dignity,' and in the con]- 
pany of victory and good luck and good fortune." 

'A/amgi.r.nlima, Bibl. Ind. Text ,  43, 11. 20-22. 
With all his austerity and ' pnritanism,' Aurangzeb was 

not fret. from superstition, and i t  would seem as  if he had 
come to look upon this city as associated in no uncertain 
manner with the rise and culmii~ation of his greatness.% It i8, 

I So I<hiifi TiJlBn speaks of the Deklcan as " a mine of wealth and 
fighting material" ( ~ l l ? ~ ,  & ~ i  u m  ) Bibl. Ind.  Text,, 11, 862. 

Mr.  Lane Poole writes: " The Deccan was the Dauphin6 of the 
Moghul empire. It  was there that Shah Jahan had mustered his strength 
to try conclusions with his father; and it was thence that Aurangzeb 
cirew his forces in the struggle which ended in his coronation." ' Hietory 
of India.' Ed. A.  V. Williams Jacltson, Vol. I V ,  106-0. 

80 JahGngir says : M y  revered fathur considering the village of 
Sikri, whirl1 was tlie place of m y  birth, lucky /or him [&ifJ 
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perhaps, not  altogether devoid of significance tha t  he had, in 
1100 A H . ,  just completed tha t  conquest of the kingdoms of 
Rijgpiir and Gulkanda which had been the greatest ambition 
of his life. The cycle of good fortune which hacl begun with 
the foundation of the city had been thus completed, just a t  
the  time when the Dekkan bade fair  to, once more, become his 
headquarters. There i ~ ,  therefore, nothing surprising in hi. 
having commemorated the consummation of his plans b:- 
besto\ving on t>he city associated with their inception ant1 
perhaps also, maturity the distinctive title ' jlZ_hujisttz-buniyacl.' 

J x ,  81 ;IJ ' House of peace, safety, sec~irity ' is prefixed 
to the name of Agra on the copper coins of Humiiyiin. 
8 I 11,s is never found in Ablll Fazl or Badiioni, 
though i t  clccs occur once in the Twbaqclt-i-Akbar;. But 
nothing is said as  to  the reason of the epithet, and we are left 
only to speculation in the matter. The sole explanation I can 
offer is based on the following considerations. 

The  first year of the sixteenth century had seen the 
Uzbeg leader Shaibsni KhBn pouring the destructive inunda- 
tion of his barbarians over Transoxiana. Rukh%r& and Samar- 
qand soon fell before him. Shiihrukhia ancl Reshkent were 
ravaged. KJhwiirizm was next  attacked, and B a l B  besieged 
and taken. All the horrors of TRtgr warfare were afterwards 
let loose on the fair cities of KJhuriisBn. The Persians under 
ShBh Isma'il then came upon the scene, and Shaibani was 
defeated and killed in a great battle near Marv in 1510 A.C. 
His body was dismembered, the skin of his head was stuffed 
with hag and sent to  the Emperor of Constantirlople. " The 
skull set in gold, was made into a drinking cup, which the 
Shah was proud of displaying a t  his great entertainments." 
(Erskine, ' History of Biiber and Hurnayun,' I, 304.) The 

in 'he original], made i t  his capital," TCzz~k-i-JahGngiri, Rogers and 
Beveridge, Trans. I, 2. Elsewhere he informs us tha t  P6nipat " used to  
be very propitious to my gracious father and honoured ancestors and 
two great victories had been gained in it." Ibid . ,  I, 68. 

Sayyad Al!mad %En's Edition, 27, 1. 20. 
I n  another place he writes: "Mu6tayid TgBn bought a house a t  

Agra, and passed some days in tha t  place. AIisforlunes happened to 
him one after another. We have heard tha t  prosperity and bad 1 ~ ~ 1 . ;  
depend on four thlngs; first, upon your wife, second, upon your slave; 
third, upon your h o u ~ ;  fourth, upon your horse. Ibid., 1 ,  235. 

So Mir hI'avCim info:ms us tha t  his ancestor "Babe Hasan Abdel 
eettled a t  Lanyilr of Kandahar, saying to  his disciples, ' From this 
earth the srnell of friendship comes to me.' He  remained there all his 
days and died there." Tarikh-i-Sind, Trans. Malet, p. 90. 
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Uzbegs had gone, but  the terrors of religious persecrltion \irere 
nolv added to  the miseries of foreign invasion. " The Shah's 
first care was to introduce the observances ol' the Shia sect 
illto his new dominions: and, as he was met bv a bigotry :tnd 
a firlnness equal to his own, he did not accomplish tha t  object 
\vithout a severe ancl cruel persecution, in the course of which 
the blood of many men eminent for their piety and their 

flowed, and rnanJ7 distinguished names were added to 
the list of the martyrs for the pure Sunni faith." (Ibicl., I ,  305) 
The ShSih commanded prayers to be recited and the KJlutba 
reacl in Shi'a form in the grand mosque of HerBt. " The chief 
preacher of the mosque having honestly refused to  repeat the 
curses on the three companions of the Prophet and Aisha. 
the Prophet's wife, was dragged from the pulpit, and cu t  in 
pieces on the spot. Next day, the Shah sent for the Sheikh- 
111-Isliim, . . . . and attempted to  bring him over to  the new 
opinions. Having failed, the venerable man was condemned 
to a cruel death, in inflicting which the Shah.himself i s  re- 
ported to have taken a n  active part .  This persecution raged 
against recusants of every rank, as long as Sliall Ismail re- 
mained inKhoriisiin." ( l b i d . ,  I ,  321.) On the Shiih's death, the 
TJzbegs again invaded I<hur,'is%n. took the holy city of Mash- 
had after a sharp resistance, ancl rctaliatecl by putting all the  
male inhabitants of TLis to  the sword an(1 c'lrrying ol? all the 
women into slavery con t r a~y  to the ternzs of the capitul a t '  lon. 
([bid., I, 457.) 

In  these circumstances, many eminent nlen of 1)oth ~ e c t s  
naturally sought safety ill fligllt and several had talcen refuge 
in the Court of Biibur. Abiil Fazl gives the naines of thirteen 
" illustrious men "-poets, divines, physicians and historians- 
who were his " courtiers and  companion^." Beveridge, A k b a ,  
nama, Trans. I, 280-282. 

With all bis faults, HumByiin was a man of learning and 
liberal sentiments. His father's marked predilection for 
knowledge and culture had descended to him. " He con- 
tinued," says Noer, " the traditions of his house and loved even 
in the nlidst of all his troubles t o  be surrounded by poets, 
scholars and authors. I t  is the opinion of Niziimu-d.din 
A4hn~ad that  he was uneclualled as an  nst.rononler and mathe- 
matician ; 11e possezsecl also wide geogt~apliical infor~natiolr " 
(Noer, ' The Emperor Akbar,' Trans. Mrs. Rcverirlge, I. 126.) 
He n.as 'a poet besides, and we have the authority of Bbiil 
Fazl for saying tha t  a copy of his comldete L)ivZ?z existed in 
the Imperial Library. (Bevericlge, Tr. Akbnr,~ii?nu, I ,  AG5 ant1 
ddcle?zcln, p .  ssi K.) He n as no bigot in religion, ant1 E'irishta 
informs us that  he was I '  believed to be of the Shi'a persuasion, 
~ ~ ~ a u s e  he gave s ~ c h  e)~cozircr~e?ne~zt lo  R?rzilbcrshies onc! f7rc 
inhahitants of Eernk to join hi,$ stn?ldard fro?), his cnr.Zient ! / ( l O r ~ .  
so tha t  111an.y persons of eminence in I<l~o~~itss :~n.  devotees of 
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the Holy Family, found favour with him." (Briggs' Transla- 
tion. Reprint, 11, 279.) His court had thus become, a.s it were, 
A d ( m 3 ~ l ~ a ,  " the gathering-place of all Inen of worth and intelli- 
gence from adjacent countries and afforded an  asylum denied 
by their wild confzision und desolntit~y unrest, for the fostering 
and development ~f science." (Noer, Op. cit., I, 126).l In  
this connection. the following passage from 'Abdu-r-Razziiq's 
Mntl'au-s-Sa'adnin is instructive ancl will bear quotation : 

" Professors of various religions, and even infidels, abound 
in that city [scil. Hormuzl, and no lneasure of injustice is 
permitted to any one in i t ;  hence the city is called the abode 
of security (&ru-1-amctn.)" (Elliot and Dowson, History of 
Tndia. IV, 96. Fee also R. H. Major, India in the Fifteenth 
Century. Hakluyt Societ~r, p. 7). 

The epithet again attracts attention on the I\Iultan 
Rupees of the very first year of Anrangzeb's reign. (1060 
A.H.) After hurriedly going through the ceremonies of his 
first coronation a t  Dehli, the Emperor took np the pursuit of 
DSira, who had been forced to quit I.%hor, and taken the road 
of MultBn. " On this Aurangzeb. n-110 had already crossed 
the Satlaj, altered his course for MultSin. Before he reached 
that  city, he heard that Dgrii had proceeded on his flight 
. . . . He therefore gave up his malch to the westward, and 
returned without delay to Delhi." (Elphinstone, ed. Cowell, 
605.) Aurangzeb left Dehli on 7th Zilqa'ada 1068 ('Alamgir- 
G m a ,  160), crossed the Satlaj on the 5th of Zilhajja (Ibid., 
192), was within three koss of Multiin on the banks of the 
RBvi on 7th Moharram, 1069 A.H. (Ib . ,  207), and paid a visit 

1 The most eminent of these literary refugees wag the historian 
m w a n d m i r ,  who has himself given a, long account of the  " annoyances 
and misfortunes to which he was subjected under Uzbeg rule in HerBt." 
[A. 9. Beveridge, Memoirs of BBbur, 605 Note. See also Elliot and 
Dowson, IV, 142-3.) H e  paid his respect3 to  Biibur on Saturday, the 4th 
of &lul!crrram, 935 A.H., a t  Agra (E.D.. IV ,  143) and his Habibu-s-siyar 
mas finished in BBbur's Camp a t  Tirmohani near the confluence of the 
SarjCi and the Ganges. (Bornbay Lithograph, I, iv,  84 ;-E.D., IV,  156, 
6.) He afterwards wrote the HumSiytin-nzma or QZn4n-i-HumZyEni, 
accompanied Humiiyfin to GnjarEt and d ~ e d  in his camp in 942 A.H.) 
(Beale, Oriental Biographical Dictionary, ed. Keene, s.n. ; E.D., V, 116., 
Two other enaigrb-MaulBna ShihBb, the Enigmatist, and Mir IbrEhim, 
the Harper, are also mentioned. A. S. Beveridge, Loc. c i l . ,  605: 
RadBoni. Ranking's Translation, I. 449-60. A later refugee wac~ Mir 
'Abdu-1-Latif Qazvini. Suspected of leaning towards the Sunhis, he and 
his father Mir YahyE were persecuted by the bigot Shah TahmBsp. The 
father being too old end infirm to fly," died in prison a t  Ispahgn. The 
son "fled to GilBn, and afterwards a t  the invitation of the Emperor 
HnmEyfin went to HindustBn." (Blochmann. Ain, Trans. I. 447-8). Of 
this man, AbGl Fa$ say8 tha t  " from his lack of bigotry and his broad- 
rnindedness, he was called in India a Shia and in Persia e Sunni." 
(AkhernBn~a,Tranu. Beveridge, 11. 36). He  was appointed tutor to  Akbar 
in the uccond year (964-5 A.H.), end i t  was he who Brat taught Akbar the 
principle of the Sulh-i-Kul or a Universal Toleration.' 
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to  the shrine of the S@nt Rahauddin in the cit,v 011 the 9 th  
(Ib., 209). I n  the ' Alamgz'rnZrna, the epithet occurs for the 
first time in the heading of the chapter describing the "Re- 
turn of the victorious retinue from the Diru-1-nmZn of 
Multan to the DZru-s-Saltannt of LSihor and the lnarch thence 
to the DGru.1-&ilZfat of ShSihjah%n&b%d " (p. 211). I t  is quite 
possiblc tha t  Aurangzeb coined the epithet as  a memento of 
the sense of security he experienced on hearing of DiiriiY6 
flight from MultSin t o  Bhaklrar. " He had been travelling," 
writes Mr. Lane Poole, " b y  forced marches day  and night, 
with his usual unflagging energy, lived the life of a common 
soldier, a te  nothing but  meal, drank bad water, and slept on 
the bare ground. His endurance of hardships awed his fol- 
lowers ; but  DBrii's own fatal tendency to political suicide 
saved his brother further trouble. The misguided prince, 
when an are of Anrangzeb's pursuit, instead of seeking to build 
up  a formidable resistance a t  Kabul, where he was sure of 
the support, of the governor, Mahabat Khan, turned south to 
Sind. Aurangzeb a t  once saw tha t  the enemy had practically 
disarmed himself, and leaving a few thousand horse to  keep 
up  the chase, he returned to  the east." (Aurangzeb, Rulers 
oJ Indiu Series, 55-6.) Briefly, we may fairly suppose the 
title to have been conferred upon the city in grateful recog- 
nition of the peace and tranquility he had himself experienced 
in its neighbourhood. There was now no reason for anxiety, 
his most dangerous enemy had, instead of doing the thing 
he feared, done that which he hoped and wished, bnt never 
expected he would, and his throne was practically secure. 

Such an  explanation of the honorific is, a t  first sight, not  
unsatisfactory, but  there are two fairly well-attested facts in 
the history of the town which appear to militate against i t .  
I n  MultSin are buried two of the most renowned saints of 
MnsalmSin India-Shaib BahSiu-1-haqq wau-d-din Zakarriya 
and his grandson, S h a i b  Ruknu-d-din. Of the first of these 
personages, i t  is said that  when a Mongol force " descended 
on the province and dismantled the walls of the city," the 
citizens were saved from a general massacre by a ransom paid 
by him. (Imp Gaz. .  XVIII ,  26.) The sum is said t o  have 
been 100,000 DinRrs. (Rarer ty,  Tabaqit-2'-Nisiri, Trans. 1201 
note; see also 584, 844 and 845 w). This appears to have 
occurred about 653-4 A.H.. 1257 A.C. .  and the saint is believed 
to have djed on 7th Safar 665 A.H., 7th November, 1266 A.C. 
(Jnrrett, Bin, 111, 363 ; Beale, Rioqrnphical Dictionary, s.n.). 

His grandson, Ruknu-d-din, is reported to  have rendered the 
people of 1LIultan a similar service in the follo\ving century 
Whell Bahranl IbR, the adopted brother of the Sult5n Tu&laq, 
raised a rebellion in MultRn, the Emperor Muhammad marched 
against him, and he was defmted a n d  put  to  death. " His 
head," says RadSioni, "was brought to  the Sulfiin, ~ h o  in- 
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tended to set the blood of the Multanrs flowing like rivers on 
account of his crime, but when the Shaikhu-1-Isl~im Qutbu-l- 
',%lam Shai& Ruknu-1-Haqq wau-d-din Quraishi. . . .having 
bared his venerable head, presented himself a t  the court of 
the Sultgn and made intercession, the Sultan pardoned the 
offences of the people " (Ranking5 Translation I, 304.) 
Firishta also tells us that  " the king then gave orders for a 
general massacre of the inhabitants of Mooltan, but the 
learned sheikh Rookn-ood-lleen int,erceded for them, and pre- 
vented the effects of this cruel mandate." (Briggs, Rise of 
the illahornmedan. Power, Calcutta Reprint, I ,  421 .) 

Briefly, the city would seem to have twice received quarter 
(&kt, quarter, pardon, indemnity, grace) through the interces- 
sion of these Saints, and might have been called ~ l ~ Y r , t  z in conse- 
quence. The difficulty is that there is no trace of this parti- 
cular epithet in historical 1iLeratu1.e before t.he t.ime of Aurang- 
zeb.' It is found in the 'AlamgirnZma and occurs also in the 
MaZsir-i-;.&mgiri, though not in K_h%fi Khgn. There is no 
example of its use, however, in any earlier writer, though 
Firishta speaks of MultZn as ru-, 31 A:\;, ' The Cupola of Islam,' 
in an untranslated chapter of his History. (Lakhnau Litho- 
graph, 11, 404, 1. 17). 

It may be also not unworthy of notice that MultSin is 
called &A+!= 'ad! ' Excellent City ' in the '~lamqirnGna,  (210, 

. '6 217) and je c j ~ l f c  ,$ ( Ib id . ,  209). &&I,$ is a miracle per- 

formed by holy men as opposed to %+-J, a miracle wrought by 
God through His Prophets in proof of their mission." (Hughes, 
Dictionary 01 Islam, s.v.) " It is generally believed among the 
I\ilahammedans?" writers Dr. Lee, " that every saint has it in 
his power to perform miracles without laying claim to the 
office of n prophet." ' Travels of Ibn Batuta.' l 'rans. 1829, 
p. 7 note. 

During the dissolution of the RIu&al Empire, the title 

C J ~ Y ~ ) ~ J  is prefixed to the name of Jammiin on the coins of 
the Dogra prince p a n l i t  Dev. It looks a t  first sight, like a 
pretentious or meaningless transference by t,he Hindi  chief 

. ' In aFarmln mid to have been issued by Akhar in the 37th year of his 
rf.ign, qranting to Hir Vijeya SBri, tho Jain places of pilgrin~age at  QirnEr, 
Aha, Pfira.;nGth. etc. 2bl'Jr(l c;illhlylJ ->,BY cjiU-Jl)~J-ulj;lnC)(~l)I)l~ 

~n(1~~,+l,+db1~ are all distinctly mentionetl, but the clocurnent itself is. 

on :-:everal groundtr, open to ~ u s ~ i c i o n .  The Farmiin has been published 
with a fac~imile ant1 translations into English and Hindi by 
B I u i ~ i  Jin~vijayaji in the? Jntroduction to 8 s ~ n s k r i t  poem on Akbar called 
KripGroe Koeh. ( loc .  c i t .  111,. 35, 40). 



of the title borne bj- Multan lo  his own capital. There are,  
i t  must be said, several other examples of the annexation bv 
the rebellious vassals of the empire of the epithets, originally 
devised with some show of reaqon, by the MusalmBn Padishahs. 
Thus Sindhia pleased himself with calling Mandisor clJ~~ A .  

The Riithor of Jodhpur laid hands upon ),ai*Jljs. Some 
DaulatSibnd rupees struck, apparently, by the Mahrattiis 
bear the incongruous prefix Dciru-l-KhhilZfnt and the person 
in authority a t  N ~ g o r  (or N6gpGr) took a fancy t o  agJ!)ljl~, a,n 
old epithet of Ajmer. 

It is true tha t  Rodgers \\ as of a different opinion. HIS 
remark tha t  ~Zru- l -Aman- i  Multcln was given " more because 
of the rhyme than the reason" provokes the obvious com- 
ment that  DZru-l-Aman-i-Jammun seems to  have neither 
' rhyme nor reason.' Our knowledge of the political history 
of Jamrnlin is really very small, bu t  he seems t o  have felt no 
difficulty in accepting an  explanation which he had come 
across in the Urdii Hiktory of the  I'anj5b, written by Rai  
Kanhiyg JJ%l Bahiidur. '. I-Ie says" lvriteu Kodgers, " tha t  in 
those days Jarnil16 was regarded as the abode of peace and 
safety, tha t  bankers and mcrcllants had fled from the Sikh- 
.;poiled plains of the PanjBb, and had talien refuge in Jammu 
where Rnnjit Peo  mas too strong for the Silrhs to  at tempt  
anything against him." (J.A S.B.. 1855, p. 62 ) Once more, 
he assures us tha t  ' the time in which he [sci l .  Rniljit Deo] 
lived was one of utter la~vlessness, yet his little state was the 
ahode o/ peace and srcfety ( U ~ A V I ~ I A  )." Ib id .  63. IJsstly, he 
asla his readers to notice " how the title of ' DZr-?cI-AmZn,, '  
the 'Gate o j  S'rcfety ' agrees with the description of its condi- 
tion under Banjit Deo as  given above by Rai  ICanhiyR LB1. 
( I b i d . ,  64.j 

This I'rdu work was, accordiilg to  Rodgers himself, written 
only in 1877 A.C., and this explanation would appear, so far.  
to be unsupported by contemporary or other evidence of 
a reliable kind. But  I find tha t  the statenlent really rests on 
ulluch bettfer authority than R.Ri KanhyB Lii1's. Forster who 
l~assed thrnogh Jammu n,hout April 1783. writes: " ILlinzeed 
.I)ere. the fat,her of t11e prese~lt chief of ,Junll.)o, n~bo  de- 
servedly acquiretl t,he c.Ilarnctt\r of n. just. \~ . i s r  rnle,r. 
largely contributed to the wealth nucl i~npor>t;-~ncc of Jumbo. 
Perceiving the I~enefits Ivhicl~ mould arise fro111 the residence 
of R'lahometa~l merchants, he held out to them lnany en- 
couragements a,nd observed towards them a disinterested and 
I~ouourable conduct. Negative virtues only are  espectetl 
from an Asiat,ic despot ; * * * but  the chief oE Junlbo went 
further than the forbearance oE injuries; he avowedly pro- 
t,eoted and indulged his people, particularly the Mahometans, 
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to  whom he allotbed a certain quarter of the  town, * * ::: 
and tha t  no reserve might appear in his treatment of them, a 
mosque was erected in the new Colony; a liberality of dis- 
position the more conspicuous, and conferring the greater 
honour on his memory, a s  i t  is the only instance of the like 
toleration in this par t  of India. * * * IIe was so desirous 
also of acquiring their confidence and  esteem, tha t  when he 
has been riding through their quarter during the time of 
prayer, he never failed to  stop his horse until the priest had 
concluded his ritual exclamations. The Hindoos once com- 
plained to  this Chief t ha t  the  public wells of the tow11 were 
defiled by the vessels of the Mahometans, and desired that  
they might be restricted to  the water of the river, but 
he abruptly dismissed the con~plaint,  saying tha t  water was 
a pure element, designed for the general use of mankind. 
and could not be polluted by the touch of any class 
of people. An aclr~linistration so munificent and judicious, a t  
the same time tha t  i t  enforced the respect of his own subjects 
made Jumbo a place of extensive commercial resort, where all 
descriptions of men experiencecl in their persons and property, 
a full security." George Forster, ' A Journey from Bengal to 
England.' Ed. 1798, I, 245-7 

This extract cannot be comnlendecl for brevity, but, 
nothing could give a more vivid idea of the  Oriental conception 
of a Daru-l-AmZn than this European traveller's picturesque 
description of this Dogra prince's broad-minded tolerance. 
Indeed, we have here an elaborate paraphrase of the single 
sentence in which ' Abclu-r-RazzSiq explains why Hormuz was 
honoured with the same appellation in his own day. 

Cunningham also in his ' Historg of the Sikhs ' has something 
to  say about the matter. 

" Hari Sing Bhangi died. aucl he was succeeded by Jhanda 
Singh, who carried the power of the Misal to  i ts height. [He 
says tbis took place about 17701. He  rendered Jammu 
tributary, and the place was then of considerable importance, 
for the repeated Afghan invasions, and the continued in- 
surrections of the Sikhs, had driven the transit trade of the 
plains to the circ~iitous but  safe rolite of the hills: ancl the 
character of the Rajput  chief Ranjit Dev, was such as gave 
confidence t o  traders, ancl induced them to  Rock to his 
capital for protection." (Op. Cil. Ed .  Garrett. 114). 

It remains to add tha t  after Ranjit Dev's death, .Tammu 
ceased to he ' a place of safety ' or ' security.' Dr. Vogel writes : 
" Jam mu was first invaded by Bhamma Singh in 1761, and Hari 
Singh in 1762, both of the Rhangi Misl, ancl the capital was plun- 
dered. TheSikhs were however compelled to  retire before n 
fresh invasion of the Afghans under Ahrnad Shah in 1764. 
and for twelve years there was pence. The second inroacl was 
invited in 1774 Gy dissensions in the. Jarnmu royal famil!-. 
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Ranjit Dev, was a t  variance n~ i th  his elder son, B r a j r ~ j  De\r, 
and \vanted to  pass him over in the succession. ' " '" 
In the struggle which ensued, no decisive succes8 was secnrerl 
by either side and the Sikhs ultimately withdrew. " " * The 
nest  inroad occurred in 1782 under Maha Singh SukarchakiB, 
the father of Kanjit Singh. By this time Kanjit Dev was dead. 
* * * The city of Jammu was plundered and burnt and 
the country laid waste, and this was Eollowed by a dreadful 
famine which caused much distress." (' The Panjab Hill States ' 
in Journal of the Panjsb Historical Society, (1014), Vol. 111, 
117-8.). 

The problem of these coins of Ranjit Dev is not an  easy 
one. Neither the date of his accession to the throne, nor tha t  
of his death is accurately known. According to  the circum- 
s tant ial  account in Major G. Carmichael Smyth's 'History of 
the Reigning Family of Lahore with some account of the 
Jummoo Rgjas '  (quoted by  Rodgers), he was born in 1724, 
ascended the throne in 1742 and reigned ' in peace and pros- 
perity till 1780 A.D. when he died.' (lbid., 65.) The dificnlty 
is tha t  we possess coins struck in Ranjit Dev'e name in Scimt:at 
1841 (26 R.), i.e. 1784-5 A.C. Some other coins issued from 
Diiru-1-Aman-i-Jamrnun in the name of Shah 'Alam I1 a,re 
dated 1195 (XXII I  H..) ,  1196 (XXlV R . )  and 1197 (XXV R.) ,  
i.e. 1781, 1782 and 1783 A.C. 

Forster says tha t  Ranjit Dev diecl in 1770. 
" It appears," he writes, " t h a t  Jumbo continued to increase in 
power and commerce until the year 1770, the  period of Rzlr~zeirl 
Deve's death, when one of' his sons, the present chief, contrary 
to  the intention and express nil1 of his father, seized on the 
government, put  to  deat'h one of his brothers, the intertded 
successor, and imprisoned another ; who having made his escape 
sought the protection of the Sicques." (01). cit , I, 247-8.) 

The compiler of the article on SiEilliot on the ' Imperial 
Gazetteer' asserts t ha t  Ranjit Dev died in 1773 A.C. (Op. Cit. 
XXII ,  328). Cunningham declares tha t  the event occurred in 
1770. (' History of the Sikhs,' Ed .  Garrett, 1918, p. 115 note). 
Dr. Vogel, who has recently devoted considerable attention to  the 
history of the Panjab Hill States and had the advantage of 
examining their archives, implies tha t  Ranjit Dev ~ a . :  alive in 
1774, and died onljl in 1781. . '  Amrit P51 reasserted t .11~  ch i lu  
of Basohli, and \vith t,he help of Kanjit Dev of Janlmu seized 
the territory in 1774. On t,he death of Halljit Dev in 1781. 
his son and successor, a,cting a.s lord paramount, restored t.llese 
Parganas [Scil. Bhalai and Jundh] to Chambix. * :!: :g . The 
T%nlta.ri letter from Ilrajraj Dev conveying the territory to 
Chambe is still extant, and is da,ted 15th Bhadon, S. 57 (A.1). 
1781). I n  a.nother l'anka1.1 document from the s a n ~ e  source. 
dated 18th Rhadon, S. 59 (A .D.  1783)' we find the Fanlo 
statement." ' History of Hasohli State ill Jounlnl, I';~nj;r b 
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Historical Societr, Vol. IV, 1915, p. 94. (See also Zbid., p. 
44 1 

I t  is obvioi~s tha t  there is a mistake or confusion some- 
where. If the coins were struck by Ranjit  Dev himself, these 
dates must be wrong. If t'he dates are correct, the coins must 
have really been issued bj- some one else in his name after his 
death. 

* ~ A I , I ~  ' Abode of blessings or prosperity ' is coupled 
with a mint-name of which i t  is not  easy to say whether i t  is 
Nag01. or Nagptir. I am personal1.y inclined to  prefer the 
former reading for the  following reason Dr. White King had 
a DGrul-Mans.lir-i-Jodhpur rilpee of the fourth year of 'Alam- 
gir 11.  here is in the Panjab Museum a DZrul-Barakat-i- 
NGg-r rupea of the fifth year of the same Emperor. Both 
coins have been figured, the Jodhpur coin in Nilm. Chron. 
1896, P t .  ii, P1. xii, fig. 8. the DGru-l-BnrakZt rupee in P.M.C., 
P1. XVII ,  No. 2539. I t  seems to  me tha t  there is a very close 
resemblance in the style of the lettering which is, by itself, of 
a somewhat peculiar type. The  obverses, in particular, are so 
similar as  t o  indicate t ha t  the dies of both were either cut by 
the same person or tha t  the engraver of the second had the 
first before him as  his model. 

The history of NBgor in the 18th century may possibly 
throlr some light nn the origin of the epithet. Tod writes : 
.' Of the h e l v e  sons of Ajeet [Ajit S ingl~ ,  RBja of Jodhpur], 
Abbe Sing and Bukht Sing were the two elder. . . . . To 
Bukht Sing, who was with his father, the eldest brother wrote, 
promising him the independent sovereignty of Nagore where 
they then were . . . . as the price of murdering their common 
sire. Not only was the wretch unstart!ecl by the proposition, 
bu t  he executed the deed with his own hand?, under circum- 
stances of unparalleled atrocity." (' Annals and Antiquities of 
Rajasthan,' Calcutta Reprint, 1898, I. 763.) 

This was in Vikram Samvat 1781 (1724 A.C.). On coming 
to the throne, Abhay Singh not only fulfilled his promise to his 
brother, bu t  added to i t  the fief of JhBlor. (Ib , I, 764.) After 
a reign of twenty-six years, Abhay was succeeded by his son 
Ram Singh in 1750 A.C. Rakbt Sing " absented himself from 
the inauguration, and sent his nurse as his proxy. This was 
construed as  an  insult by Ram Singh who resumed the fief 
of eJhBlor. '. (Zbid., 11, 944.) A civil war broke out. RBm 
Singh was defeated a t  Mairta, and Bakht Singh became King 
of Jodhpur .' with the support of n great majority of the 
(.lans." (Ibitl., 046.) He ruled only for three years but  during 
that  short period, " he found both time and resources to 
~ t rengthen  and embellish the strongholds of Marwar. H e  
completed the fortifications of the  capital. and greatly added 
to the palace of .Toda from the spoils of Ahmedabad. He  re- 
taliated the injurie3 on the intolerallt Islamite, ant1 threw down 
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his shrines and his mosques in  his own fief of Nngore, and wit11 
thc wrecks restored the edifices of ancient, days." (Ibid., 948.) 
Baht Sing11 was poisoned in S. 1809 ( 1752 A.C.) and succeeded 
by his son Bijai Singh. Meanlin~e, the dispossesved RBm Singh 
had called in Jay&pp% Sindia to his aid. Bijai was defeated 011 

tile plains of Merta in 1756 and obliged to takerefuge in his 
father's old fief of NBgor. '. During six months, he defended 
himself gallantly in Nagore, against which the desultory 
Mahrattas, . . . . made no impression." (Ibid., 774.) m7hile 
the siege was dragging on, " a Rajput  and an Afghan . . . . 
oflered . . . . to sacrifice themselves for his safety. by the 
assassination of the Mahratts commander." Jaysppa was 
murdered a t  the door of his tent ; one of the assaqsins " plunged 
his dagger in his side, exclaiming ' this for Nagore ! ' and 
' this for Jodhpur ! ' said his companion, as he repeated the  
l l~ortal  blow." (Ibid , 776-7.) By this murder, the hordes of 
.Jaynpp% were c o n v e r t ~ d  " from auxiliaries into principals in 
the contest," and were appeased only by the cession of Ajmer 
and a fixed triennial tribute. n u t  they a t  the same time 
'. displayed the vlrtue common to such mercenary allies, and 
abandonecl K%nl Singh to his evil star.:' Bijai Sing11 himself 
reigned in peacc for several years (Ibicl  . 933.) 

It may be fairly conjectured that  the epithets ~K,+'I~I> 
and )t&i+Jl1t~ are connected with these events. Nagor mas 
inseparably associated with the rise of Ba&t Singh's fortunes 
and Jodhpur with their culmination. Both t o ~ n s  werc Rijni 
Ringh's towers of strength also and remained faithful to  lli~ll. 
This is perhaps the reason of their being entitled ' Abodes 
of blessing ' and ' Abocles of victory ' on the coins. 

J[~+J I~ IJ  'Sea t  or Land or Country of Holy W a r '  makes 
i t  first appearance on the coins in 1099 A.H. There is no 
room for doubt as to  the reason of tbe epithet. " When 
Aurangzeb drew near to Haidarabad," m a f i  IQhhBn informs US, 
" Abfil-Hasan. . . sent a letter to Aurangzeb, renewing his 
protestations of obedience. and reiterating his claims to  for- 
giveness. . . . Aurangzeb wrote a reply, the gist of which is 
as follows : : The evil deeds of this wicked man pass beyond 
the bounds of writing; but by mentioning one out  of a hun- 
dred, and a little out of much, some conception of them map 
he formccl. First, placing the reins of authority and govern- 
ment in the hands of vile tyranriical infidels ; oppressing and  
afflicting the saiyids, shaikhs and other holy men : openly 
~ i v i n g  himself u p  to excessive debauchery and depravity : 
indulging in wickedness and  dlunlrenness night and day ; 
~naking no distinction between infidelity and Isliim, t,yranny 
and justice, depravity and devoticn, waging obstinate war in 
clefence of infidels ; want of obedience to the Divino Com- 
mands and prohibitions, especially to tha t  conlmnnd n~hich 
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forbids assistance to an  enemy's country, the disregarding of 
which had cast a censure upon the Holy Book in the sight 
both of God and Man.. . . . Moreover, i t  had lately be- 
come known that a lac of pagodas had been sent to the 
wicked Sambhs.' " (E.D. VII, 325 ; Text 11, 327-5). The 
same writer subsequently tells us tha t  after the conquest, 
" the  city was called the hostile country ((1%~-1-jihiid) " (Ibid., 
336), and that  'Abdu-r-ltahim U i i n  was appointed Muhtasib 
or censor. " It was ordered that several customs of the infidels 
and other innovations which the irreligious (or heretical) Abil 
Hasan had introduced should be set aside, and that the idol- 
temples should be de~nolished and mosques erected in their 
stead." 

Bibl. Incl., Text 11, 358-9. 
Among the passages in the Qur'iin in which Jihiid is 

enjoined (S i ra  11, 214-5 ; IV, 76-9 ; VIII,  39-42 ; IX,  5-6 ; IX,  
29), the persons against whom it is a duty to decla,re i t  are 
most clearly indicated in the last, which runs thus: " Make 
war [ ] upon such of those to  whom the Scriptures have 
been given a,s believe not in God, or in the last day, and who 
forbid not that which God and H i s  Apost le .  have forbidden, and 
who profess not the profession of the Truth." 

The head and front of Abii-1-Hasan's offending had been 
the assistance given to the da'ru-1-hirbi Shambhnji and " want 
of obedience to the divine commands and prohibitions." The 
first thing Aurangzeb did after the conquest was to give orders 
for the setting aside of " several infidel customs and other 
innovations which the irreligious (or heretical) AbG-1-Hasan 
had introduced." Now, what were these customs ? Taver- 
nier, Thevenot and Manucci have left us some word-pictures 
of Haidariibiid which enable us to understand the reasons of 
Aurangzeb's denunciation. 

" There are," says the first of these travellers, " so many 
public women in the town, the suburbs and in the fortress, 
which is like another town, that  i t  is estimated that there 
are generally more than 20,000 entered in the Dczrogha's register, 
without which it is not allowed to any wornan to ply this 
trade. . . . . In  the cool of the evening, you see them before 
the doors of their houses. . . . . It is then also that the shops 

1 The orders were evidently executed. 
" At MaisarAm, 1 0  miles ~couth of HytlerBbZd, are the remains qf 

Rarne Hindu temples destroyed by Aurengzeb after the fall of Golconda. 
' Imperial Gazetteer,' Ed. 1908, VI,  126. 
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where the.  sell tiiri [toddy] are opened. . . . . The king derives 
from the tax which hc places on the tar i  a very considerable 
revenue. and i t  is principally on this account tha t  they allow 
so many public women, because they are the cause of the 
cousumption of much liiri, those who sell i t  having for this 
reason, their shops in their neighboul-hood. These women have 
so much suppleness and are  so agile t ha t  when the king who 
reigns a t  present wished to visit Masulipatam, nine of thern 
very cleverly represented the form of an  elephanb, four mali- 
ing the four feet, four others the body, and one the trunk, 
and the king mounted above 011 a kind of throne, in tha t  way 
made his entry into the town." (' Travels,' ed. Ball 1. 157-8). ' 

'. Yubliclr PVomen," says Thevenot, " are allo\ved in the 
kingdom. so tha t  nobody minds it when they sec a Inan to 
their Holises and they are often a t  their Doors well-drest, t o  
draw in Passengers ; But they say, most of them are spoiled. 
The common People give their Wives great Liberty : When a 
Man is l o  be Married, the Father and Mother of his Bride. 
make him promise tha t  he will not talre i t  ill, tha t  his Wife 
go and walk t,hrouglz the Town, or visit her Neighbours, nay 
and drink Tary, n drink tha t  the Iilclians of Golconda are ex-  
treamlv fond of." (' Travels into the Levant. '  Eng. Trans. 
of 1687, Yt. IJT. 13. 97.) 

Manucci tells a story (which is too long to quote in his own 
words), of a Milsalman from Persia n ho on being wantonly 
insulted I)y a Hindu, gave him n $lap. The Hindus then 
gathered in great numbers, beat him, bound him and carrietl 
him to M%danR, Abii 1-Hasan's Brahmin minister. The minister 
ordered the hand with'which the blow had been given to  be 
cut of?. The Musalm~n fried the severed hand in oil, showed 
i t  to Aurangzeb, and cried out t ha t  God had made him king 
" to  redress injustice, such as this done to  a Snyyid. a descen- 
clant of the Prophet. .  . . . . He was told t,o be patient, and in 
due time punishment would be inflicted, for the little respect 
paid by the tyrant to  the chosen of God." Irvine, ' Storin 
do Mogor,' Trans. 111, 131-2. 

The following dicta from the ' Fat&w&-i-'Alamgid,' a 

1 'phi.; i* borne out by what K_hhRfi KhBn says, Elliot and Dowson, 
VII. 336. I '  He [Muhammad Quli Qutb ShRh, Icing of Gulkanda] took 
great pains in repairing the fort of Golkonda. He  had ti wife name? 
Bhtigm~ti ,  of whom he was very fond. A t  her request, he built a city 
two kos distant from the fortress, to which he gave the name of Bhiig- 
nagar. Some time after the death of Bhiigmati, the namo was changed 
to Haidarabad ; but in the vernacular language of the people i t  is still 
called Bhiignagar. That  woman had established many brothels and 
drinking shops in that. place, and the rulers had always bean addicted 
to pleasure and to all sorts of debaucherry. AbG-1-Hasan exceeded all 
his predecessors in his devotion to  pleasure. So the city got  a n  evil 
name for licentiousness. After the conq~ieat by Aurangzeb, i t  was  called 
the hostile country (diiru-l-jihzd) " 
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work on Sunni jurisprudence, composed by a syndicate of 
scholars under the instructions of Alirangzeb himself are  of 
interest. " A Diiru-l-harb becomes a DZru-l-ls2im on one condi- 
tion, namely, the  prom~ilgation of the edicts of IslRm. The  
Imam Mul~ammad in his book. called the Ziyiidah, says a 
DZru-l-Isllisr~ again becomes a Dam-l-Itnrh, according to  Xbii 
Iranifah on three conditions, namely (1') tha t  the edicts of the 
unbelievers be promulgated, and the edicts of TslRm be sup- 
pressed ; (2) tha t  the country in question be adjoining a DZru- 
1-harb and no other Muslirn country lie between them, that. is, 
when the duty of Jihiid or religious zoar becomes inc.zcrnbent on them: 
and they have not the power to carry it on ; (3) tha t  no protection 
(aman) remains for either a Muslim or a gimmi, viz. tha t  
amiinzc-l-awwal, or tha t  first protection which was given to 
them when the country was first conquered by I.slam." 
k'atZwZ-i-'Biamgiri, Vol. 11, p .  851, quoted in Hughes' ' T)ic- 
tionary of Islam,' p. 69. See also Houtsma, . Encyclopaedia of 
Islam,' S.  V. DErcz,l-Harh. 

d U d 1 ~ 1 3 ,  ' Seat of the K_hilBfat (Caliphate) ' One of the 
strangest things about the issues of the first periocl of 
Akbar's reign is t ha t  this epithet is indiscrinlinately associated 
with the names of no less than thirteen mints, AhmadRbBd, 
Akbarpir-Tiinda, Agra, Xwaclh, Bahrhich , J a u n p i r ,  DogBon, 
Shahgarh-Qanauj, Gwl-tliar, Gorakpiir, LRhor, Lakhnau, and 
Malpiir ( 2 ) .  I t  is not easy to  understand why st> many places 
of, a t  best, bu t  second or third-rate importarlce were given such 
an  exalted appellatior~. There is something of the same confu- 
sion in the historians of the period. Agra, Dehli, Fathpiir ancl 
1Ahor are all promiscuously called DGru-l- KJilZfat, and a t  the 
same time have other epithets of similar import, h a t  i t  is not 
carried to anything like the same length. Rloreover, all those 
four towns were or had been metropolitan centres in the real 
sense. a t  some time during the reign. It is not easy to  suggest 
a n  explanation, and I can only cite a passage in the AkbarnZma 
which appears to have some bearing on the matter. Writing 
of Humrtyfin's ' Return and Restoration,' Abi l  Pazl says :-- 

" As the affairs of the Panjab had been happily arranged 
by the expedition of His Majesty the ShnhinshBh [i.e. t,he 
I'rince Akbar] there, His Majesty JahBnbBni [scil. I-IutnRyfinl 
remained in Dehli, and employed himself in the work of poli- 
tical administration. He gave his attention t o  the reconstruc- 
tion of the territories: the extirpation of enemies ancl the con- 
quest of other provinces. He  r e p e a t e d l ~   aid tha t  he would 
rrt,,(~ke .?evernl .seat.s of government, and labour for the reguliztion 
of India. Dehli, &a, .Juunp.lir, Mtinda, Liihore, Qanuuj and 
olher suilnble pluces would be chosen and in every placo there 
ivould be an  army under the charge of a prudent, fnr-seeing, 
.sl~bject-cheri.shing and just officer, so tha t  there should be no 
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need for an  auxiliary force. And he would not keep more 
than 12,000 horse attached to his own pe~son." (Bevericlge. 
Akbarniimn, Trans. I ,  642 ; Ribl. lnd.  Text  I, 356.) 

The unhappy accident which befell him soon after his 
restoration put  an  end to this, and many other magnificent 
projects so far as  hc was concerned, bu t  i t  is not impossible 
tha t  the idea of having " several seats of government" [ the 
word in the original is csld 1 a t  " Dehli, Agra, Jaunpiir. 
MBndfi, LRhore, Qananj and  other suitable places " was seized 
with avidity by the highly receptive mind of his son who 
appears from the very first, to have been troiibled, as Ms. 
Lane Poole puts i t ,  with " a perpetual restless .earning af ter  
innovation." (B.1LI.C. Introd lxvi.) 

I t  is true tha t  after the introduction of the Iliihi types, all 
these DZru-1- Khil6fatr. DZru-s Saltnnnts, and the rest were 
swept off the board, and are rarelv found on the coins before the 
accession of Shiih Jahfin, but while they were in vogue. there 
appears to have been nr) snlall diversity and caprice in their 
application. 

Jtdbld -Abode of goodness, felicity, grace. is observcd on 
the coins in conjunction with Ajmer about the thirtieth yeat- 
of Aurangzeb's reign, but  the epithet itself is really of mr~cll 
older origin, and is colipled with the name of town in tht. 
BZdishZhnZmn of ' Abdu-I-Hamid Liihori which appears to  have 
been completed about the twentieth year of ShRh Jnh%n (Ribl 
Tnd. Text I, pt .  i. 165, 174>.'  Several other synoilymouq titles 
are bestowed upon the town by the historians. e.r/ 

I 1 ,  Abode of blc?ssing ; 

u'.*l&; A&, District of gracious foundation : 
I ,  Abode of felicity or bliss ; 

>* 
&LA, Blessed district, territory or place ; 

in all of which there are clear allusions to  the spiritual benefits 
accruing from pilgrimages to  the tombs of Shaikh Mu'inu-d- 
din Chishti and other holy persons reposing there. The  tomb 
of the former-the ' Ul1v5da of 4jmer.' as  he is genernllv callecl 
-is spoken of as 

4 

&d3) ' B~wd%oni,' IT, 185. 
UJ 

&SJ?L Badiioni,' TI, 40 
- - -- - - 

I " Mulymmad Siilih i n  his 'At )~al - i -Bi l iA informs us that '.Abdnl 
Ht~mid WRS celebrated for the  11en1lt-y or his style, nnd  that he died in 
1066 H. (lG54 A.D.)." Elliot and Dowson, VI I .  9. 
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)+a d J n  ' Tab. Akb.' 256 ; ' BadSioni,' 11, 165. 

I t  ' Badiioni,' 11, 108. 228 ; ' Ta.b. Akb.' 348. 

It is perhaps worth while to state that Kerbela (or 
Mashhad-i-Husain), " a place of pilgrimage of the Shi'ite Mos- 
lems which is onlv less sacred to them than Xfashhad-i-'Ali 
;~ncl Mekka," is called +JI &)I on the coins of the 'Abbiisides. 
Codrington, ' Manual of Musalman Numismatics,' 130. 

l)fJ~)l:, ' Abode of delight or enjoyment or gladness ' first 
attracts the attention of the n~misma~t is t  on the Burhiin- 
piir coins of Bahiidilr S k h ,  Sh%h 'Alam I, but t l ~ e  epithet 
was really given to the town by Sh%h JahBn. That Emperor 
had inors than once chosen it for his residence when sent by 
his father to paciEv and restore Mu&al authority in the 
Dakhan, and it \ iss again his headquarters when he pro- 
ceeded to the south in person to quell the rebellion of Khan 
.iah%n Lodi. The author of  the 'Amal-i-SZlih or ShZhjahZn- 
nZma informs us that the Emperor made his official entry 
mounted on an elephant on the 22nd of Isfandiirmaz of the 
second year (2039 A.H.), a t  an auspicious moment carefully 
selected by the astrologers. He then proceeds thus :- 

Ribl. Ind. Text 370, 11. 1-3.  
'' And that  pure locality (lit, district) became the pride 

(lit. light of the countenance) of the world of land and water 
on account of his happy arrival, and obtained the title of 
DZru-.s-Suriir from the blessing of the steps and the benefi- 
cence of the presence of His Majesty." 1 

Shah Jahsn had moreover, built here a palace for him- 
self in the days when he was prince, and the beauties of the 
gardens, and fountains and hunting-grounds of a suburb called 

- I m L f i  e E n  has a similar statement, of which the source was prob- 
ably the Shiihjahiinniima-i-Deh-aiileh of MirzB Amina which he more 
than once refers to as hi8 authority for the period (Text,  I ,  248). 

(Bibl. Ind. Text, 1, 424, 11. 20-21). 
" And the Emperor [ShHh JahBn] entered BurhEnpGr in the begin- 

ning of JumEdi the second [lo39 A .H. )  and [ordered] that city to be 
r.sllod Diiru-e-~uriir." 
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KarRra which had been mainly laid out in accordance with 
his taste and instructions are frequently enlarged upon by  the  
Mu&al historians. (' Amal-i-SZlil~, 395 ; BZdisliihnZma, I, i .  
331-2; J,  ii, 134, 206 ; ' Khafi KhRn,' I, 520, 538 ) 

J t  is not perhaps generally known tha t  nahkdur Shiih, 
8hBh 'Alam, I ,  had first seen the light of day a t  Burhiinpur, 
(BZdishZhniimn, 11, 343 ; Reale, JlijtZhu-f-TawiirT&. 297 ; 
Irvine, Manucci, ' Storia do Mogor,' IV. 245 n . ) ,  and he may he 
not unreasonably supposed to  have entertained some partiality 
for the town on tha t  account. However t ha t  might be, i t  is  
certain tha t  he encamped there after defeating Kiim Rakhsh. 

Khgfi IS_hRn infol.n~s us  tha t  the imperial tents were 
pitched in the environs of the D?iru-ts-Surlir-i-Bur?tZnpCr in 
Rajab [I121 A.H.], and tha t  the Emperor had hopes of spend- 
ing some time in pleasure and enjoyment, and hunting and 
roaming about in the pleasances ancl waterfalls of the delightfzcl 
abode of liarZra, before devoting himself to  the civil adminis- 
tration. But the RiijpGt troubles compelled him to  leave 
his luxurious quarters in the beginning of Shn'absn (1121 
A.H.]. Bib1 Ind .  Text ,  TI 650.' 

J,~;(B,J l , J -J~j~  occurs twice in the Arlr6iisil.-i- dlamgirt and 
more than n dozen times in I(hnfi JC_hiiu. Thc hi5torian BarlRoni 
speaks of the ),'ty j,JJ~,~J and also of j,+nii ) 9 1 - J ~ 1 1 ~ .  The last 

collocation is found in the : TnbaqZt-Akburi ' as well as  in the 
BiidishZl~mimn of 'Abdul Harnid LRhori. 

During the days in which the Mu&al Empire n-as 110 

more than a name, this honorific epithet appears on the silver 
coins of a different tovp--Sah%ranpiir. These issues are most 
probably of Riariith5 origin. The three rupees in the Panjiib 
Museum are of the 36th, 39th and 42nd years of Shah 'Alam 
TI (1209, 1212 and 1215 A.H.) The copper coins in the 
same collection are of the 39th, 40th and 44th years. The  
copper coins registered in the I.M.C. are of the 33rd and  42nd 
years (1205 and 1215 AH.).  In his note on the mint, Mr. 
H. N. Wright sags tha t  the district oE which Sshgranpiir was 
the principal town " had been acquired by  Najib Khan Rohilla 
and remained in his faniilv for two generations " (I.M.C. 111, 
- -- - - - - - - - -- - 

"BurhHnpur is now one of the large5t and best built cities in the 
Deccan. . . . .The Moghal remains are, the Liil ICilla, or red fort, built by 
Alrbar. Though much rulned, i t  has halls embellished with white 
marble, gardens, pleasure grounds, and other relics of imperial magnifi- 
cence. Other Moghal remains are the Ahu KhEna or doer pal-lr on t l~e 
south of the TBpti and many small tombs and mosques. . . . .The LEI 
Big, two miles north of the town, one of the old Musalmfn pleasure- 
places, is kept in good order and used as a public garden. . . . .Under the 
Moghals, BurhA'npur was plentifull~r supplied with \vater by a system of 
very slcilful works. Eight sets of water-works can still be traced in the 
neighbollrhood." ' Rombny Gazetteer,' Vol. XI1 (IChBndesh), 589-591. 
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Introd. lxxv). But  the coins under discussion belong to 
a somewhat, laher period. Najib KhBn's grandson, who was 
no other than the infamous GhulBm Qiidir, was "mutilated 
and killed by Sindhia in 1788 ; the country then fell into the 
hands of the MarBthBs, and remained in their possession i~nt i l  
the British conquest" in 1803-4, though their hold on it " was 
verv precarious owing to  the perpetual raids made by the 
Sikhs." (' Imp. Gaz.' XXI, 370.) 

" During the Augustan age of the Mughal Empire, Saha- 
ranpi r  was a favourite resort of the court and the nobles, 
who were attracted alike by the coolness of its climate and the 
facilities which i t  offered for sport. The famous Empress 
NGr Maha1 had a palace in the village which still perpetuates 
her memory by the name of Nfirnagar, and under Shah 
Jahan,  the royal hunting-seat of B5dshgh-Mahal was erected 
by Ali Mardsn Khan, the projector of the Eastern Jumna 
Canal " (Ibid.. , XXI, 369). There is still excellent sport to 
be had in the district.. It is also " noted for the production 
of excellent fruit of European varieties" and t'he botanical 
gardens in the city are among the finest in the c o u n t r ~ .  
(Ihitl., 368.) 

c a J ~ j l ~  ' House of Ycace ' is in Arabic and Persian litera- 
ture associated from very earlv times with the name of Ba&dBd. 
Mr. Amir 'AIi informs us that  the epithet " was derived from 
a prophecy ~ n a d e  by the astronomer-royal Noubakht, that 
none of t'he caliphs would die within the walls of the city, and 
the strange fulfilment of this prognostication in the case of 
thirty-seven Caliphs." ( '  Life and Teachings of Mohammed,' ec1. 
1899, p. 543.) It is not eaqy to  say w h y  i t  was chosen for the 
distinctive mint-title of Dogson (986 A.H.). There can be no 
rlouht of Doggon having been, a t  the time, a place of consider- 
able comn1el.cial importance, and i t  coulcl lay claim even the11 
to a very respectable antiquity. I n  his informing article on 
the subject. Major Vost conjectilres tha t  Dogaon must have 
been founded in the thirteenth century. " As we are told," he 
writes, " that  Niisiru-cl-din Li\iIahmfid] during his brilliant ad- 
ministration of this district made his power felt even in the 
hills ancl rendered Rahraich prosperous in the extreme, it is not 
improbable tha t  i t  was under his auspices tha t  this town was 
established." (J.S.A.B. 1895, p. 71.) The fact  of the matter is 
tha t  we possess very good evidence of its being much older. 
The great Arab polyhistor AlherGni writes (c. 1030 A.C.) in 
famous chapter of the T u h q i q u - l - f i n  containing the 'Itinera- 

I " On the reduction of Meerut, Rana Khan (Sindhia's general), led 
hie army to Sehaurunpore which place, on hearing the fe.te of .Gholallm 
Caudir, eubmitted to the Marhatta allthority, who from that tlme, have 
remained undisturbed masters of the whole province." Francklin, ' Hi3- 
tory of the Reign of Shaw Aulurn,' ed. 1798, p.  184. 
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ries of the distances betuleen the sevel-a1 kingdoms ' of the 
Hindiis : " Marching from Kanoj towards the east, you collie to 
Bari. 10 farsal& ; Diiqun~, 45 farsakh ; the empire of (Shilahat, 
10 farsakh ; the tow11 Rillat, 12 Farsakh. Parther on, the 
country to the right is called Tillvat LTirhut]. . . . Opposite 
Tilwat the country to  the left is the realm ol Naip'il " (Sncl~an's 
Translation. I ,  201). See also Elliot and Do\vson, I ,  56-57. 

But this does not explain why i t  wn5 called Diirzl-s-saliim, 
and there is.no trace of the epithet in the historical literature. 

The prefix has been, by some authorities, rend as  r a - Y b ~ ~ ,  
but there is this to be said against the reading, tha t  on most 
of the clearer specimens, only three alifs are discernible and 
not four. An immense proportion of the Sarkiir of RahrBich 
was, in Akbar's days, dense forest " with scattered settlenients 
of Rajput clans here and there. It stretched far up  into the 
Nepal Terfii and much of i t  was only noi~linally under Musal- 
mail swnv." (J. Bearnes, ' On the Geography of India in the 
Reign oi Akbar. Subah Avadh,' J.A.S.B.. 1884, p .  224.) 
Bahmicli, Dogrton anrl the other towns 11 here Musalmnn garri- 
sons \\en: pernlane~itly y~lnrtercd, ~ l ~ c l  n.he~-e the imperial 
authority had beell firmly estal~lislied \\.ere thus ,-3h~Y,)1~>l 2 s 
opposed to the hinterland-into \\ l~ i ch  lsl?~il  hat1 not yet effec- 
tively penetrated, and n here the inficlels conti~luecl to lioltl 
their on r i  ( yJ=a)ll~~ ) .2 But then t,lle epithet nppe l r 8 ,  on the 
coins only abolit 986 A.H., \\,hen Akbnr's faith in 1s15ni itself 
had been seriously shaken, and he was hardly likely to parade 
it on his coins. Perhaps the initial c~lif of rllwl was cut of1 and 
the epithet altered to C ~ - J J I A  ' House of Peace, Tranquility or 

Universal Toleration ' ( d( Lo ) for that verv reason. f 
Some copper coins of Humtiyiin bear the inscription 

4 

in s re dJJm U ~ J I ~ I ~  The first half of the epithet sta,nds in 

1 " DGru-1-Isld?n, Abode of IslBnl, is a country where the ordinances 
of IslHm are established and which is under the  rule of a Muslim 
sovereign. I t s  inhabitants are AIusli~ns and also non-Muslilns who have 
submitted to AIuslirn control, and wlro under certain rostrictions nud 
without the possibility of f u l l  citizcnsllip. aro g~iaronteecl their lives and 
property by tlie Muslirn atato." Houtstnn, ' Enq~clopaeclin of Islhm,' a . u .  

So Bacl6oni writes tha t  Su la i~n ln  IZarariini t,lie Rulor oE Bengal had 
" captured that  mine of heathenism," Iiatak-Rn.niiras, and made Jagan- 
n8th a D?irrc-l-Ial~rn. Bibl. Ind. Text,  11, 163. Lowe, Tr. 11, IGR. 

So BadBoni speaks OF the " vJ3J,11~ of Gogailda and T ionbh~l -  

mer." Text,, 228, 1. 1 ;  Lowe, Trans. 11, 233). The people of Ass6m are 
called y9sr)rjl:, ) I Q ~  by Khifi e B n ,  Text 11, 133, 1. 15. SharnbhEji is 

yS=. $f. l b id . ,  11, 391, 1. 9, aud Deccan it.selF ie 4 ~ b .  Ibid. ,  1 1 ,  
539. See also 11, 266 and 11. 328 
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need of no explanation, but  it is not easy to say why Jaunpfir i s  
styled LS+& & h i  ' blessed district.' I can only suggest that  
the reference is to  the men of piety and learning who have 
found their last resting-place in tha t  city. .Jaunpir was, 
during the rule of the Sharqr dynastv, one of the greatest 
and most magnificent cities in India. We are informed tha t  
even after the decline of its political importance, '. i t  re- 
tained its reputation as  a seat of Muhammadan learning. 
which had gained for i t  the title of 'Shiraz of India." (Imp. 
Gaz. XIV, 83). Sonle of the finest specimens of " Pathiin" 
architecture are  to be found in JaunpCir, which is strewcd with 
the ruins of old Mosques and the mansoleums of famous theo- 
logians and doctors of the Lau-. Mystics or devotees. martyrs 
atid confessors of Islam. According to  JIusalmRn ideas, " the 
soil in which a saint reposes is holy " (Rlochmann, Proceed- 
ings, A.S.B. 1874, p .  160). BSibur takes care to  inform us tha t  
" Ghazni has many blessed tombs." (Memoirs, Trans A .  S. 
Beveridge, p. 218). The author of the Provincial History of 
Gujarkt, called M irZt-i-Abmudi , devotes a. long chapter to the 
" tombs [)Ip j of the great men of the Faith who repose " 
in the towns of AhmadSbSid, Pattiin-Nahrwsla, Broach,. et.c. 
(Bombay Lith., Pa r t  11. 15-85). I t  may be fairly conjecturecl 
tha t  the honorific has reference to the numerous places - 
of sepulture ()!jn or sei>'+j 1 which are described a t  length 
in the JaunpurnZma of Faqir Chairu-d-din Muhammad. 
(Elliot and Dowson. VIIT? 237). 

T may also add tha t  the compiler of the MaZsiru-1-UmarZ 
speaks of the town in one place as )Jz:jJ+ ,,+Jjr &-a collocation 
which a t  once puts one in mind of l,+e~ ,+.I)A (Op. Cit: I. 
179, 1. 11.) 
J d ~ I ~ ~  ' Abode of victory or trjumph ' is found by itself 

or in juxtapositio~l with RijgpGr in all the historians of the 
period after the conqnest by Aurangzeb. The author of the 
~ l l a Z s i r - i - ~ A ~ a m ~ i r i  expressly tells us tha t  " Ruhalla Khan re- 
ceived in the 30th year " orders to take charge of the adminis- 
tration and government of BijBpiir which [now] becarne the 
equal of the principal subas by the title of DZru-z-zafar." 
ol-y LJJQJ~J I] 1s -hl! si 5 Y j  phi -air) dti- all1 Cj) 

* J!J- ,;J< a(aj I)&; ,-A 

Bib. Ind. Text, 282, 11. 8-!). 
I do not know if i t  has struck others, but i t  has occurred 

to  me tha t  the epithet ie really a sort of pun on the old name. 
HijBpiir is really Vijnyapiira. and would mean ' City of victory ' 
i n  San~kr i t .  Diiru-z-gafar signifies exactly the same in Arabic, 
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and was, perhaps, deliberately coined for the purpose oE pro- 
claiming the victory of not only the arms of I s l ~ m ,  but  also of 
the language of Islam over that  of the Hind%. 

Orientals do not think so meanly of verbal ingenuities and 
conceits of this sort as Europeans of the 20th century, and 
there was a time when they were not uncommorl in the litera- 
ture of the most cultured Western nations. Persian and Arabic 
prose and poetry are full oE them and a felicitous pun, acrostic 
or chronogram rarely fails to command admiration cven now 
in the literary circles of the East. I n  the past, they have 
secured for their authors the companionship of great princes 
and sometimes honours, titles and great offices. 

One of the many mint-titles of Agra is JAJIJ~J, ' Abode of 
justice,' and the Emperor Humiiyiin deserves the credit, such 
as i t  is, of having invented it. There is nothirlg peculiar or 
characteristic in the epithet itself. Even tyrants do not openly 
profess to be unjust, and every city in a well-governed king- 
dom is, or a t  least ought to be, the : abode of justice.' HilmB- 
yi11 was a shiftless and ineffective ruler, but he was a t  the 
same time inordinately vain ancl almost devoured by self- 
esteem. It seems as if the appellatioil was designecl to com- 
memorate some act or innovation of which lie was proud. 
There is in the AkbnrnCma of Abtl  Fazl, a description of a some. 
what theatrical device for publicly demonstrating his love of 
justice which may have some bearing on the point. I n  the 
course of a chapter specially written for the purpose of giving 
an account of Hum%yinYs ' Remarliable Inventions and Regu- 
lations,' that writer says : " Another of his inventions was the 
drum of justice. [ Ju d+.b 1. If the claim of any one related 
to some dispute, he beat the drum once. If his grievance 
consisted in the non-receipt of stipend, or wages, he struck 
twice. If his goods and chattels (mtil-u-jiha't) had been seized 
by oppression, or had been stolen, he coinplained by beating 
the drum thrice. If he had a claim of blood against any one, 
he beat the drum loudly four times." Beveridge, Akbarnamah, 
Trans. I, 651 (Text, I, 361). 

The thing is mentioned also by the contemporary author, 
Jaln.%ndmir, who \\as in HumRgiin's court a t  the time, and has 
left behind a work entitlet1 QZnCn-i-Huntiiyu122. (Ibid., 651 
note and 645-50 notes.) Ersliine, too, has refel-red to the 
matter, and it n l q  be permissil)le to quote his remarks as 
t11e.y ale  not devoid of interest. 

" The drum of justice was another of his institutions, 
borrowed from ancient tradition. A huge drum being pli~cecl 
Ilea= the imperial tent or pavilion, any one ~ 1 1 0  suffered fro111 
injustice might claim redress by striking i t  according to certain 
rules, and the Emperor himself attended to the appeal. I n  
early times, when law mas very imperfectly and arbitralily nd- 
ministered, and where complaints did not easily reach the ear 
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of the despot, such an institution, rude as it  is, or indeed any 
other professing to forward the means of redress, was commend- 
able and might be useful. But its revival in a more advanced 
age b e t r a ~ s  an extreme want of legislative skill ; and i t  must 
be confessecl that in this, as in many other of HnmaylSin's reg- 
ulations that  have been noticed, there is a great want of plain 
practical sense, a pedantic application of inapplicable learning, 
and too great an appearance of playing a t  kings." (. History of 
Riiber and HumZyun,' 11, 533-4.) 

I mav add that the drum of justice is associated in 
Oriental tiadition with the name of the SBssiinian Emperor, 
m~uar i i  Antishirvsn (Chosroes) . 

Jahgngir takes great credit to himself in the ' TGzuk,' for 
having revived in a slightly altered form, the ' inst,itution ' 
of his grandfather. " After my accession, the first order that 
I gave," he writes, '. was for the fastening up of the Chain of 
Justice. so that if those engaged in the administration should 
delay or practise hypocrisy in the matter of those seeking 
justice, the oppressed might come to this chain, and shake i t  
so that its noise might attract attention. Tts fashion was this : 
I ordered them to make a chain of pure gold, 30 gaz in length 
and containing sixty bells. . . . .One end of it  they made 
fast to the battlements of the Shgh Burj of the fort a t  Agra, 
and the other to a stone-post fixed on the bank of the river." 
( Tiizuk-i-  JnhEngiri, Rogers and Beveridge, Trans. I, 7 .) Mr. 
Reverldge notes : ' Du Jarric who got his l~iformation from 
missionary reports. seems to imply that  the chain was of silver. 
and says that  JahBngir \]as following the idea of an old 
Persian King. It is mentioned in the ' Siyaral-Muta'akhbirin ' 
(Reprint. I, 230) that Milharnmad Shah in 1721 revived this, and 
hung a long chain with a bell attached to it  from the octagon 
tower which looked towards the river." ( I b i d . )  

Sir H. Elliot confidently declares, that  Jahangir's chain 
does not " appear to have been ever shaken, and probablv was 
never meant for anvthing but parade. The practice was a mere 
imitation of what was attributed to one of the early Chinese 
Emperors, Yu-tu. ' Modern Universal Higtory,' Vol. VII, p. 206. 
And Raja Anangpal had already done the same. a t  Dehli. See 
extract from Mir Khusrfi's Nuh Sipihr, supra, Vol. TIT, p. 565." 
Elliot and Dowson, VT, 262.' 

1 Johe'ngir's bell of justice is tlescribed also by Captain Hawkins. 
( '  Hawkins Voyages,' Hakluyt Society's Edition, 1878, a 434). Man- 
delslo, who waR in India in l(i38-9, and paid a visit to Agia has a similar 
account, from which it would seem that tho institution was kept up by 
Shiih J ~ h i n .  (' Travels into the East Indies,' Eng. Trans. of John 
I)nvius, 2nd ed. 1669, p. 36,) Manucci sags that when Shiih Jah6n 
"directed the ernpiro, officials walked so uprightly, thnt in spite of the 
d ~ i l y  heating of the big drum to call into his presence anyone wanting to 
complain of having received an injustice, months and months would pass 
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I have not found the epithet in juxtaposition with the 
name of Agra in the histories. 

€ 31~1~ 'Abode of Victory,' i b  founcl on Aurangzeb's coins 
of Ujjain about 1073 A.13. I(hafi KJEn has a statement on 
the subject which leaves little room for doubt as to the origin 
of the epithet. He tells us that  soon after the defeat of 
nsir8's generals, Jaswant Singh and Qnsim a B n ,  a t  DharmBt- 
piir (seven koss from Ujjain), Aurangzeb bestowed upon 
.' Khwsija KalBn KhwBfi-the author's uncle-the substantive 
appointment of DiwBn of Ujjain, to whiclt lhc now gave the 
uame of Diiru-1-Fat(&, and the acting charge of the Subadsri 
[of the province of Miilwa] on behalf (or in place) of t h e  
Prince [MurId Bakhshl." 

Bibl. Tnd. Text, 11, 10, 11. 15-17. 
Nlanucci also informs us that  " Aurnngzel, gave orders t,o 

put up 011 the site ( o f  l;hs battle near TJjj:tiul n sariie and 
plant a garden, calling it Vatehpur ( FatbpGr) -t.ha t is to say, 
' Filled with victory.' " Mr. Irvine suggests t,hnt, " this may be 
identicaJ with the Bathnbkd, twelve miles south-\~.est of Ujjain 
(Thornton: ' Gazett'eer,' 315)." ' Storia do hIugor,' 'rrans. 1. 260 
and note.. Sei. also Snrka.r, ' India of Aurangzeb:' 1). cxiii, and 
Tod, ' Itajastha,n,' Reprint 1808, pp. 874, 1369. 

Similarly. another town and sargi called Fatl~5,ba.d was 
founded by the _same Emperor on the site of the battle of 
Sainiighar near Agra, " in commemoration of the victory 
obtained by him over his brother Dar% Shikoh." This FathR- 
bsid is also known by the name of Zafarnagar. Elliot,, ' Supple- 
mental Glossary,' ed. Beames, 11: 87. 

AdblJ 'Seat of sovereignty or royalt,y,' is a very old 
epithet of Ksibul, as will he seen from the references given in 
another part of this paper. Aurangzeb, however, was the 
first to associate i t  with the name of the chief town of 
.If&%nist%n on 'the coins. 

&l,+c\ and also the do~tble epithct &,La d1*)1)13 figlire 
on the coins of Hu~uhyiin :~ild Alrbar which issued from Dehli. 

ivitho~lt ttny M e  coming to lodge a petition." Irvine, Storia, 11. 20. 
Ibn Batuta. informs ns that. " Shamsa-d-din Altnmsli [recte Iltutmish] 
placed at  tlie door of his palace two marble lions . . . . . . These lions had 
nr! iron chain round their necks, from which hung FI great bell. The 
vlctin~ of injustice came at  night and rung the bell. ~ n d  when the Srllt6ri 
h e r d  it, he immediately inquired into the case and gave satisfaction to 
tile complaillnnt." (Elliot and Dowson, ItT. 591). 
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But neither title reappears on the Dehli mintages of any of 
their successors. In  the historical literature, however, dA,lt,t,, 

&a occurs not only in NizBnlu-d-din Al~macl, Badgoni and 
i b i 1  Fazl but in some of the later works, e y. The IpbiilnZn~n-i- 
Jahingiri, BEidishZhnZrna, etc. 

The epithet on a copper coin of Fat l~pur  dated 979 A.H. 
(see P.M.C. Introd., xc) was read as uJAJtjla by Rodgers. 
Mr. Nelson Wright has pronounced the reading to be " not 
convincing." The last word appears to him to be 1 i-d. I 
venture to offer, for what it is worth, the si.lggestion that it is 
aJ.lro, with perhaps, ~ * ) I ) I J  prefixed to it. 

),t=.i; a+ is found once in the TabaqZt-i-'Akbari. In 
his account of the 14th year of the reign (976-7 A.H.) Niziimu- 
d-din tells us that the Emperor " resolved to make H w ~ a t - i -  
Pathpii? his capital and gave orders for t,he construction of ,z 

strong fort round the town." ' 

Lakhnau Lithograph, 288, 11. 14-15. 
It is quite possible that  the old epithet of the imperial 

town of Dehli was transferred a t  this time to the new metro- 
polis. The last word of this epithet may, perhaps, be 
(victory). It is very difficult to say what precedes it, as so 
little of the latter has come on the coin. 

),~iJl)~a-House of Victory ( 1 ) .  The tentative roading 
of the epithet on an Ajlner d8m dated 979 A.H. is),)tai.Jl,l~. 
The coin was first published by Rodgers ( '  Ind. .4nt.,' 1890, 
p. 223, PI. 11, 28). He read the worcl -in the second 'line 
of the obverse as ()),.&a, but confessed his inability to make 
out " the  meaning of ~nansur  a,nd the letters above that 
word." 

~ , ~ I J I : ,  is Mr. Nelson Wright's suggestion (I.M.C. 111, 
No. 358), but he is not sure of having correctly deciphered 
the title (Introd. xxv) ,  and does not attempt to explain its 
significance. Mr. Whitehead also declares that the " epithet 
has not. been satisfactorily read." (P.M.C. Introd, xxix.) 

I I ought perhaps to say that these words are susceptible of a very 
different interpretation. The sentence may be translated thus also :- 

" Hi8 Maje3ty ( e J ~ )  fixed on FathpCr a:: his capital, and gave 

 order^ for the construction of a strong fort round the town." 



. In  this connection, the fact that  Jodhpur which "first 
appears as a Mu&al niint on rupees struck in the name of 
Ahmad S h ~ h  is associated with the title BZru-1-Mansur., 
gabode of victory."' (P.M.C. lxvii) is pc?rhaps not devoid 
of interesb. It is not easy to  say why the RAthors selected 

)+Jtj~ as the distinctive appellation of their capital, or what 
peculiar affinity existed between i t  and ' Victory.' Indeed, 
I am not quite sure tha t  the epithet is not susceptible of 
another interpretption. 

19zid, according to Steingass, signifies, " aided, defended, 
protected (by God), triumphant, victorious." Thus, I ) f ~ i + J l ) l ~  
may also mean 'House or abode (or city) uncler Divine protec- 
tion,' and i t  is scarcely necessary to say that,  in tha t  sense, 
i t  would be just the designation which we should expect to 
be chosen for Ajnier by Akbar. I t  may be also perhaps 
worthwhile to recall that  Ajmer had belonged to the great' 
RRthor prince Miildeo before i t  came into the possessioll 
of Akbar. I t  was jealously retained by the Mu&als up to 1721, 
" when Ajit Singh, son of Ra58 Jasnant  Singh of MiirwSr, took 
advantage of the decline of the Mn&al empire, killed the 
imperial governor, and seized Ajmer. Muhammad ShAh re- 
covered the c i ty ;  but ten years later, he appointed ~ b h a i  
Singh, the son of- Ajit Singh, to be Viceroy of Ajmer and 
Ahmadabiid, and from 1731 to 1750 the RAthor p r i ~ c e s  of 
Mhrwiir ruled over Ajmer. A struggle for the succession led 
to the calling in of the Marathiis, to whom Bijai Singh, the 
successful competitor, made over the fort and district of 
Ajmer as mund kal; or ' blood money ' for the murder of Ja i  
Appa Sindhia, their general." From this time until its ces- 
sion to the British in 1819, Ajmer was held by Sindhia, except 
for about three years 1787-90 A.C. (' Imp. Gaz.' V. 142). See 
also Tod, Rajasthan, Calcutta Reprint, ' Annals of Mar war,' 
Val. 11, Chap. XIJIf ip .  950-965). 

The earliest coin of Jodhpiir in the Panjab Museum is 
dated 1165 A.H.! 5 It. (1752 A.C.). Can i t  be tha t  the 
Rsthors were familiar with the epithet on account of their 
connection with Ajmer, and that  they transferred i t  to Jodhpiir ? 
Ilnfortunately, there is no evidence (except tha t  of the still 
doubtful reading of the title on this Dnm) of ,4jmer having 
been generally known as Diiru-1 -?nn nsiir. 

The epithets (&f J ~ I  ) ;.?l+'/&j and JJ+~I&~ liave been dis- 

cussed by Mr. A. Master in Num. Sup. XSJ, Art. 124, and I 
have nothing to  add. Attention, however, mnF be invited to 
the following passage in which the historian Firishta bears hi.; 
testimony to Ahmad~blid's title to be called the " Beautv 
or Ornament of Cities." 
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"The houses of Ahmudabad are in general built of brick 
and mortar, and the roofs tiled. There are three hundred and 
sixty ditt'erent mohullas, each lnohnlla having a wall surround- 
ing it. The principa,l streets are sufficiently \vide to  admit of 
ten carriages abreast. It is hardly necessary to  add tha t  this 
is, on the whole, the hccndsomest city i n  Hi~zdoostun and per- 
haps i n  the world." Briggs7 Translation, IV, 14. The last 
sentence is thus expressed in the original : 

(Lakhnau Lithograph, 11, 183, 11. 18-19.) 
-4 European contemporary, William Finch, thus describes 

the city about 1611 A.C. 
" An~adabade or Amdavar is a goodly City, and scituate on 

a faire River, inclosed with strong walls and faire gates, with 
many beautiful1 Turrets, * * * *. The buildings comparable to 
any Citie i n  Asiu or Africa, the streets large and well-paved. 
the Trade great (for almost ererv ten dayes goe from hence two 
hundred Coaches richly laden with Merchandise for Cambaya), 
the Merchants rich, the Artificers excellent for Carvings. 
I'aintings, Inlayd Workes, imbroyder-y with Gold and Silver." 
Purchas ' His Pilgrimes,' MacLehose's Reprint,  1905, IV, 63. 

The double epithet , A x  ,+ .iihLh)t~ Gas been deciphered 
on some silver coins datkd 981 A.H. which are most probably 
of the AhmadRbgd Mint. " The title , A n , $  has been read " 
savs Mr. Whitehead, '' on some copper coins struck b y  Mllzaffar 
IT1 of Gujariit in the years 977 and 978," but does not occur 
011 any Mu&al coin." (P.M.C. Introd. xxxv).  

It may be perhaps worthwhile to invite attention to the 
fact  tha t  this title is frequently coupled with the name of the 
town in the Mirat-i-Sikandwi, a valuable historv of Gujarat 

ritten about 1611 A.C.. tha t  is to say, in the reign of 
.Jah%ngir. S h a i a  Rikandar, the author, does not expressly 
say tha t  i t  was bestowed upon i t  by Ahmad ShBh I, b u t i t  
occurs more than once in his description of the foundation of 
the city by tha t  Sulksn. The phrase ,&ra,tA a190 arrests 
attention in the verses composed in honour of the  occasion 
bay a contemporary poet named Halwi Shiriizi ; 

nliriil-i-Sikanrlari, Bombay Lith., 2831, p. 26, 11. 5-6. The 
honorific is prt:fixed to the name of AhmBdiibRd in the Mirat- 
i 'Ahmadi also. 
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Abii-l-Fazj's description of the city as i t  was even in his 
day is not undeserving of quotation : " It is," he says, " a 
noble city in a high state of prosperity. . . . .For the pleasant- 
ness of its climate and its display of the choicest productions 
nE the whole globe, i t  is almost unrivalled. It has two forts, 
ctutsicle of which are 360 quarters of a special kind which are 
called Po~cth,  in each of which all requisites of a city are to be 
foand. A t  the present time, only 84 of these are flourishing. 
The oity contains 1000 stone mosques, each having two minarets 
and rare inscriptions." Jarrett ,  Trans. ' Ain.'. I J ,  240. 

.u 

Champsner is styled p S ~  J+ Auglist or illustrious citJy, 
on some copper coins of HumByCn dated 942 A.H. The 
epithet is frequently met with, in conjunction with the name 
of the town, on the silver coins of Mal~miid Begada of 
Ciujarat from 895 to 904 A.H. That  ruler " raised a noble city 
nt the base of the hill, bringing his ministers and court from 
Al~macl,zl~nd, made it his capital and styled i t  MahmiidBbiid 
(.sic) Cli5 mpiiner " ( &  I111p. Gax.' X, 136). We have seen tha t  
Ahmadiibad rejoiced in the designation r h ~ , t z .  Champiiner 
or Muhammadabiid, the rival capital, mas rion- entitled ,$ 
4 

pJcb. Both these appendages are really ': borro~~ecl  fcathers." 
In Persian and Arabic literature? t,he collinloliest epit,het of 

.u 

Rilakka is d * B n ~ ,  that  of the companion city of Medine, b.c,Ld. 

The GujarRt Rulbans appear to have tra~isforred these honori- 
4 

fics to their favourite foundations. The prefix ,+ occurs in 
Abii Turab Wa.li's ' History of Gujarat,.' 

u ~ j +  C5,~1 The L~ihor  Museum possesses a Shah-rukhi 
of Biibur having the simple mint-name. ,>)I' Camp,' but the 
honorific gafarqarin Is found in conjunction with i t  for the 
first time only on the mintages of his grandson. The earliest 
coins are dated 984 A.H.,  and there are also a few square 
rupees and copper coins without a datc. Excepting these, all 
Akbar's issues fro111 the . Carnp associated with Victorv ' until 
the thirty-fifth year of the reign purport to be of 1000 Hijri, 
and the date on all of them is not espreased as usual in 
Persian words or nu~nerals, but by the Arabic vocable 41. 
This fact has given rise to numerous speculations, and Mr. 
Lane Poole thinks it possible that  " the name Urdii Zafar- 
lzarin may possess some mystical import," and may " bear 
some such signification, in the lnystical phraseology of the  
Slii'ah, as ' Cam11 of the approaching triumph of the Faith. ' " 
(B.M.C. lii). Mr. Whitehead does not go so far,  but  declares 
that " the phrase nras coined by Alrbar." A study of Persian 
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historical literature shows that neither of these sur~nises is 
well-founded. Phrases having the same import as Urdc- i -  
Zafctrqarz'n occur very frequently in several standard histories 
which were written Iong before the birth of Akbar. In  the 
' Zafarniima' of Sharfu-d-din ' A l i  Yazdi, a contemporan6ous 
glorification of Timiir (written in 1424 A.C., Vide E.D. 111, 
478), I have noted the following synonymous expressions. 

,L! C~)J)I ( Zafarniima,' Bibl. Ind. Edition, I, 342,406, 
413, 419;  11, 164, 208, 215, 336, 349, 
643. 

&a,& ,,+I Ibid., IT, 426. 

cJiJef ~3a)I 11. 90, 315, 318, 324, 346, 353, 354, 358, 
373, 375, 378, 399, 459, 498, 512, 515, 
556, 561. 570. 

02j,il; +I) IT, 52, 87, 480. 

a[&f Jd = L n n  11, 63. 

m[+,ib$-r~ I, 78, 140, 197, 199, 419, 552; 11, 30, 42, 
45, 47, 49, 57, 58, 87, 92, 271, 264. 

Similar locutions occur frequently in the ' Rauzatu-s-Safa ' 
of Mirk_hw~incl and the ' Habibu-s-Siyar ' of Khwiindmir, as will 
appear from the following :- 

&I is,J-' ' Rau~atu-s-Siifa ' (History of Timiir and his 
Descendants), Bombay Lithograph, VJ, 

~ 3 2  wlr+ is:~iI ' Rau~a t . , '  Ibid., 86, 114. 
& dy;( UJJ)~ ' Habihu .s-siyar ' (Bombay Lithograph, 

History of Timiir, IIT, iii, 39, 298). 
ul.i;jJ& ~ 3 ~ ~ 1  Rauzat.,' I b . ,  204 ; ' Habib.,' Ib., 31 . '  

~ $ 5  aj~j ~ 5 ) c ) l  ' Rallzat.,' Ibid., 87. 

c)& G~J)I ' Habib.,' Ib. ,  32, 324. 
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clt?Lr, ,,s)l ' P,au7,at. ,' Ih., 47,68,7(i , l lG ; ' Hahib. ,' 20, 
42, 47, 109. 

Jltjlp+& ' Ra.uzat.,' zb.: 88, 97. 

JL JIG1 ,<-L-~Q Habib.,' Ib. ,  36. 

, ; l , i t l<-a~ ' Habib.,' lb. ,  22, 58,269. 

sl+ ji$ ,Lra .' Rauzat. ,' Ib., 86. 

w9j,&,i-xn ' Rauzat.,' VI I ,  20 ;  ' Habib.,' I l l ,  iii, 50. 

Ji\ CSjjJ+;Jf-a~ ' Rauyat.,' Ib., 110. 
&l*bJ<-m ' Habib.,' Ib., 47, 50, 56, 57, 59. 

w ! j J b J j  ' Rauzat.,' Ib., 104 ; ' Habib.,' Ib., 37. 
U J J ~ Q  4,~ ' Rauzat.,' lb., 87, 89, 103, 205 ; ' :Habib.,' 

Zb., 20, 25, 41! 72, 116. 

A glance a t  the passages referred to must convince everv 
one that the phrase cannot possibly have anything ' mystical ' 
about it 1 t may or mnv not he thoiigllt easy to  say what' 
nras intended to be conrcgcd by the word d l ,  11ut i t  is quite 
certain tha t  neither Akbar nor Ah61 Fazl was responsible for 
coining the expression. I have fount1 it in the TZrTkh-i-lr'irux- 
shZh;i of Shalns-i-Siriij 'Afif, a contempolary history of Sult5u 
Firiiz ShBh Tu&laq. In  his  account of the '. mistake made 
by ILhwaJn-i-Jahdi~ Ahmad Ayaz  in setting up the son of thc 
late SulkBn Mul~ammad Sll~ih," the writer says :- 

+ ~ A I ~ I  AAI+ P J ~ ~ J  dli ,a bl+f t l + j ~  A;! &,;,QL 
- 

Eibl. Ind. Edition, 53-4. 
Unfortunatelg the passage is differently worded in some 

manuscripts, which have instead of d9i' ,il; 0)3)1, and i t  
would appear from Donlson's translation tha t  his copy also had 

J c d  (Elliot and Dowson, 111, 280). It is possible that the two 
words were interpolated by some copyist, but no such doubts 
can attach to the following quotation from IQiw%ndmir7s 
account of Babur in the ' Habibu-s-Siyar.' 
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Bombay Lithograph, 111, iii, 205, four lines from foot. 
" In  that, place (lit. stage in travelling), Anlir Sulk~n 

Husain Qariiwal, the father of Qiich Reg, wlio had after the 
murder (lit. accident, calamity) of Baisanqar left Qariitigin 
with his brothers, family and dependants and turned his face 
towards " the Camp associated with Victory?" acquired the 
honour of kissing the carpet [of Biibur]." 

This passage leaves no room for doubt tha t  the phrase 
itself has nothing peculiar or mystical about it; and that  it. is 
much older than Alibar or Alcbar's religious innovstions. The 
Mongols of the Golden Horde and of Persia had struck coins 
a t  p L b J ~  , )~jt 1~,1 and a ~ ! ~ + l  Osn~anli  mintages of 
C J J ~  c~)JJ!, are also known. (Codrington. hlusalmiin h'ilmis- 
matics, 136). 

" Timur himself," says (Sir) Clenients R. Markham ' .  uras 
of the race of Tiirkish wanderers. . . . . IIis country~nen lived 
in tents, loved the wandering lives of warlike shepherds, 
better than the luxury and ease of cities. and even in the 
countries which they had conquered, preferred an encamp- 
ment in the open plains to a residence in the most splendid 
palaces." ( 'Narrative of the Embassy of Ruy Gonzalez de 
Clavijo to  the Court of Timiir,' Introd p. viii.)' 

The Tn~perial dwelling or residence thus camme to be called 
the JJ)I (or >--a&) even when i t  was not under te11t.s but in a 
marble palice, and then all sorts of complimentary epit,hets 

4 

like hlsl , him , u39 ,Q& and C),~l+~ were affixed to it. The 
hlongols of the Qolrlen Horde were so called nlerelj- because 
RiitG, the grandson of Jenghlz (Changiz) K_hhRn. est.ablishecl 
himself in his magnificent tent (Sir Ordu, Golden Camp) a t  
Sariii on the Volga, 

The Urdu mintage. of the i\iIongols are well linowli, and 
Sharfu-d-clin, the biographer of Timiir, inforrns 11s that  the 
income from the &l uj3)1 +JdJIJ~~ ' t he  Mint of the Exalted 
Carnp.' was six hundred thousand Dinar-i-Kabuki soon aftel. 
the sack of Damascur: by that conqueror (3ufarniimn, Bibl. Incl. 
Text, 11. 336, 11. 8-0).  There is little or no difference betueell 

I The following extract irom the ' Voyage to East Iudia' of Edwarcl 
Terry, Sir Thomas Roe's chaplain, shows that this taste for camp-life 
was inherited by TimBr's descendants, the Indian Mudals ,  and throws 
useful light on the real meaning of such expressions as Munekar-i ZqbSil and 
Urdu &fargarin : 

" All the great rnen there live a great part of the year, in which their 
months are more temperate, (as from the middle of September to the 
midqle of April), in tents, paviliorls or moveable habitations, which ac- 
cord~ng to their fancies, they remove from place to place, changing them 
sir as often as they please." O p .  Cit. Edit. 1777, p. 176. 



&I C5,ql and w3j ,RL ~ ) L ) I ,  ancl there can be little doubt that 
in both cases the reference is to what Abil  Fazl calls, the 
jJia +,,dly, the mint-establishment which accompanied t,lie 
monarch on his progresses ancl expeditions. 

8 ~ i A . i  ' Of happy foundation ' is founcl inscribed for 
the first time on the Haidur%b?icl coins of 811511 'Alan? l. 
There can be no doubt that  the new title was invented by 
B a b d u r  ShSih himself. miiifi IS_h%n explicitly says as tnucl~. 

Text, 11, 646, 11. 4-5. 
" He [scil. the Emperor] gave orders tha t  Haidariibiicl 

which had been, after its conquest in the days of K h u l d m a k ~ n ,  
[the after-death title of Aurangzeb] written Diiru-1-JihZf?, 
should hencefortk 11e styled Far@zcncla huniyzd-i-Haidarc- 
b?id ." 

The alteration is 11ot perhaps, clifficl~lt to account for. Tllc 
battle in which Ii5nlbak&sl1 had beell Jelcated and killcd ill 
Zil-Qa'acla. 1120 A 11. had been fougl~t uitilin three koss of 
Haidariih%d, that is to  say, in  the i~nmecliate vicinity of tlir 
city (I(h%fi &]an, IT. 621). That bntt,lr liatl removecl tile lakt 
of his rivals, and the place had bcen truly of por l  omen to hilu. 
ShSih 'Alam Rahad~ir had, i t  rnilst be renlenlberecl none of the 
zeal or bigotry of his father. The epithet Diru-1-jihiirl 1 1 1 ~ ~ 1  
have seemed to hinl needlessly offensive and provocative of the 
hostility of his Hinclfi subjectsel Besides, i t  ~ v a s  now nearly 
twenty years since the capit'al of the Qutbsl1,'ihi rulers had 
become a part of the Empire. The infidel :' custoins and other 
innovations which its irreligious or heretical sovereigns had 
introduced," had been long since rooted out .  The two most 
important cities in the Southern Subas were AurangSibSd and 
HaidarSib~d. His father had given the former the distinctive 
appellation, Khujista huniyiid in grateful remembrance of the 
fact of that city having witnessed, as i t  were, the beginning 
of his fortunes. HaidarSib~d had, in like manner, proved to be 
auspicious to himself, and he milst have naturnllv felt inclined 
to devise some title differing in for111 froin nncl a t  the panic 
time having the same import a\ iIhc dcsignntiou of the ~.i\-:~l 

I Mr. Lane Poole has done justice to this side of the Emperor'.: 
character. " H e  WBCS then (i.e. a t  his accession) a man of sixty-fonr : 
naturally of a conciliatory and ~nerc i f~ i l  disposition, the blootl lie tlrcu 
from his Hindu mother made him benignant to  his Indian subjects tlnd 
should have recommended him to  his kinsmen, the refractory Rljputs. 
His  pllilosophical studies indeed laid him open to the chnrge of being too 
much of a Hindu for the approbation of honest Muslims. (R.1I.C. 
Introd. xxxiii). 



80 Jour~zal of the Asicctic Society o j  Bengal. [N.S., XVII, 

city. AurangSibad had been, by his predecessor, styled K&u- 
ji.cta-buniyiid. He  would not be backward in having a 
favourite of his own, and would call it Far&zcnda-buniygd. 

It is perhaps worth noting tha t  the original name of 
HaidarBbSid was Bhsgnagar, and i t  is by tha t  name only that 
i t  is spoken of by Tavernier ( '  Travels,' ed. Ball. I; 150, 151, 
156, 162, 167), Fryer (' A New Account of East India and 
Persia,' ed. Crooke 11, 44. 48), Manucci (I Storia do Mogor,' tr. 
Irvine, 11,445 ; 111, 506 ; I V ,  98) and other European travellers 
of the 17th century. Firishta informs us tha t  Muhammad 
Quli Qutb Shah "built a magnificent city a t  the distance of 
eight miles" from Gulkanda, " \r-hich he callcd Bhagnuggur 
after  his favourite inistress," a " public singer of the name of 
Ehagmutty" (Briggs' Translation, 111, 335. See also ibid., 
111, 451 .) Similar statements occur in the ~ u ~ s i r - i - J l a r n g i r i  
I-?ibl. Ind.  Text, p. 302) and ' I a i i f i  K-hBn ' (Text 11, 369 or 
Elliot and Dowson, VII,  336). No\\-, BhZg means 'Good 
Fortune.' and Bhiigmnti ' Full of good fortune.' ' Rhsgnagar ' 
itself n-ould signify ' City of good fortune,' very much the 
same as 'Fnr@un(ln BuniyZd.' T t  may be not unreasonabiy 
supposed tha t  this had some influence on the mind of the in- 
ventor of the new title of honour. 

On the coins of PBnipat ancl Bareli there is an epithet 
n-hich has been read as &ah;. Mr. C. J. Brown has recently 
suggested tha t  this is erroneous so far a t  least as  the Panipat 
issues are concerned, and tha t  the word is really &+a;. Mr. 
Whitehead has accepted the emendation, and I may be per- 
haps permitted to say tha t  I had ventured t,o entertain the 
same opinion long before i ts publication in Num. Sup. XXV 
(p. 234). edUj$ A@ is a collocation which is not infrequently 
met with in the historians e.g. Tabuqiit-i-Akbarz', 245,301 ; Akbar- 
~ ~ Z r n n ,  11,35,37, 38,39 ; 'A~anag~rniirna, 220,849, but % j b  krbj: 

I do not  remember to have ever seen. 
Ark; means ' a segment, section, portion, piece, slice, 

morsel ' and has several other significatiorls also according to the 
Dictionaries, but  ' a territorial division' small or large, does 
not appear t o  be one of them. I t s  plural form tlhi~ is exceed- 
ingly common in the sense of ' land assigned for military or 
other service,' in other words, a jiigir. Several other terms 
also for small or large territorial or administrative divisions 
occur frequently in the historians of the so-called ' Pakhan ' 
and Mu&al periods, viz. 
- - 1 - a - - ! - i - ~8''~ - add . &St 
- ) - - - 1 - A &  - - 2  - 8 ,  $2 - 

ptU~ and +! 1, 
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There is nothillg honorific about tllcm, and every one of 
them may, wit11 perfect propriet'y, be applied to  and is actually 
found in conjunction \\,it11 a score nt least of Indian toponyms. 

&illdt,ii-~ ' Resting-place of Empire ' attracts notice as  
the distinctive title of BkbarFibRd on the coins, only about the 
30th year of Aura,ngzeb's reign, but  the epithet is often used 
for Agra, or actually associated n i th  the name of the town in 
the conteinporary chronicles of the reigns of Shah JahSn, 
Jahsngir ancl even Akbar 

At some time in the first year of his reign, Bahadur Shah, 
Shah 'Alam I, appears to have introduced a change AkbarBbiid 

was henceforth to be called LLI+II,'~~-~ and i ts  own appellatioil 
bill*Jt,G-d was to  be transferred to  Ajmer. This waR prob- 

ably clone when the Emperor was encamped at or in the near 
neighloourhood of that  town on account of the troubles in 
K8&jplltfina. 

Ajit Singh of JodhpGr hn( . I "  i~f ter  the death of Aurangzeb," 
\\-rites J a l ~ f i  .ubn, '. again sl~oivecl his disobedience and re- 
bellio~i 11:. oppr~ssing flRlusnlrn~in~, forbiddii~g the killing oE 
cows, preventing tho snollnolls CCI pr~tyer, J7azxng t l ~ e  mosques 
which hat1 been built; a.fter the destrncLion of the itlol-t,emples 
in the late reign, and rep;' iring and buillling sileiv idol-temples. 
He w;~,r~uly supported and n.s~isted the army of the RBnS of 
UdipGr. and was closely allied with Rg ja  Jaisingh, n~hose 
son-in-law he was. He Ilntl carried his tlisnffection so far t,hat. 
he had not attended a t  Court since tlle accassion. On the 5th 
1.7t.h in text] Sha'abRn [ l s t  year), the Emperor marched t,o 
piinish this rebel and his tribe, by way of Amber. the native 
land of Jaisingh." Elliot and  Dowaon, VII. 404-5. The camp 
is esl?ressly said to have been between Aj~ner  and Chitor when 
the month of Ratnazsn arrived.' Text, 11, 606, 11. 2-3. The 
Emperor was a t  Ajmer itself soon afterwards, and paid the 
custon~ary imperial visit to  the shrine of the ' great KhwBja.' 
Ibid., 608, 11. 18-20. 

He appears to have stayed there for some time, and left  
only ~vhen the hostile proceedings of KBm Bakhsh and the  
near al3pl*oacli of the rairiy searson rendered i t  necessary to 
march forthwith to the Da.klian. Zbid. ,  616, 11. 4-5. It ma.y, 
1 think. be reasonablv conjectured t,hat the earliest coins of 

I Some interesting 'Mudal FarrnEns, ParwHnalls and Sanads 
have Imen recently published in faceimile with text and translations by the 
Reverond H.  Felix. One of these documents is addressed to " the present 
and future collectors of the Jizya in the @Gbas of Muetaqirru-1-Mr~lk and 
DEru-I-Kltiliifat and is dated the 14th of the blessed Ramozin in tho first 
year of the exalted accession." [I119 A.b .1  In two other papers also the 
&1,+il 4Jl jki,rr~ &,& is expressly mentioned. Journal of the Panjgb 

Histo1.ic~1 Society. Vol. V (1916), pp. 32, 33, 36. 
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dh",G--& were struclr ~vheri t'he imperial heacl- 

quarters were a t  or in the vicinity of the town. The recru- 
descence of the Hsijpiit tro~ibles colnpellecl hinl to leave 
Burhsnpur in Sha'abSin 1121 A.H., and he was again at 
Ajmer for some months in the nest. year. Then the insurrec- 
tion of the Sikhs drove him to the PanjRb, ancl his canlp was 
pitched a t  Lsihor in Jumiida I,  1122 A.H., n.licre i t  remainecl 
till his death in Mnhar)ram 1124 A.H. 

&l,ii--~ continued to be the epithet of Akbarabad in 
the reign of Jahsindar, and the first four yearsof F a r r ~ k ~ s i y a r .  
Some time in the 5th year of the latter, another change took 
place. I t s  old epithet d Y i h  j i - x  was restored to Akbariibgd. 
and  Ajmer was deprived of i t  and ordered to be called J*db~~ 
as before. LLl+jl >iii-~ itself mas transferred to  ' AgimSibSid 
(Patna). But  there was for ,some time a certain alnount of 
confusion, and on the coins of the 3rd. 4th and 5t.h j7ears, 
BkbarSibiid and 'A~imG~biid are both styled dl+'( (P.M C!. 
Nos. 2163-6 and 2230-33). 

d).+Jl ' Resting place of sovereignty.' We have seen 
tha t  when Ajmer was entitled ~ i Z l i x J 1  , i i ~ ,  Akljar~bRd came 
to  be called ~14)l ,LA. When their old titles were restored 
to Akbariibgd ancl A jmer, d1b1l ,ii-rn remained unappropriatecl 
and was availableTfor transference to  some other tomil. The 
imperial choice descended upon 'AzimRbBd (Patna) ,  and the 
reason of the same is not difficult to  divine. 

Khiifi Khsin informs us that  n.hen 'Azimu sh-ahRn wa5 
summoned to court some time before the death of Aurangzeb, 
his son, Farrukhsiyar was left behind as his deputy in Bengal 
The latter remained there in that capacity during almost the 
entire reign of Shiih 'Alam I. In  the fifth year, lie was ordered 
to hand over the administration of the Province to 'Izzu-d- 
daula Khsin-i-RhAniin Rahadur and proceed to Court. Arriving 
in Patna he made a halt, and put  forward his want of means 
and the approach of the rainy season as tbAcuses for delay. 

Bi1.d. Ind. Text, 11, 708, 11. 5-10. 
" At this conjuncture, several Dervishes acquaintecl 

with the mathematical sciences together with n phy~iciall 



named Muhammad Raf'i, who also possessed a coiisiclerable 
knowledge of astrology, imparted to FarruliJ~siyar tlic glad tid- 
ings of his being defitined to [ascend] the throne in  th,nt very 
spot [cA~imBbSid Patna], and they macle this the means of their 
own advancement. This information induced him to stay and 
clelay longer in that  zill'c~." 

Once more he writes : 

Ihid.,  11, 710, 11, 13-19. 
" About the same time, the nens of tlie departure of thc 

Emperor Baliadur Shsli from this transitory norld to the 
Garden of Eternity arrived. Mul~amma~cl Farrukhsiyar 11acl the 
khuaba read in the name of ' Azimu-sh-slzRli, and coin* struck 
\yith his father's titles [immediately] on the receipt oE these 
tidings, without nqcertaining the result of the contest between 
the brothers. EIe then sought the advice of his achociates 
about [the wisdoni of] of going to the assistance of 'Azimu-sh- 
sh8n. Some worldly Dervishes and Mul~aminncl Knf i ,  the astro- 
loger, fc~rbade i t ,  and said ' It is not advisable for you (lit. 
not in tlie best interests of your sood fortune or F~np i r e )  to  
move a t  all from !his spot of auspiczozrs c7iaracter until you have 
yourself been proclaimecl (lit. become) the Lord of the X.l,z~thn 
arid the sikka." 

Subsequently the historian tells us that  on learning of the 
death of his father, he had the U u t b a ,  read and coins struck 
in his onrn name a t  'AzimiibBd in the beginning of Rab'iul- 
awl\-al, corresponding to the second decade of Pravardin, 1123 
A.H. (Ibid., 11, 711,ll. 10-13 ; See also Irrine. ' Later illug&als,' 
J. 4.S.B 1896, 1313 171-2. The correct J - ~ A I .  i. 1124 tl IT.). 

In  a \I-ord, the prophecy of the '. worlclly Dc.r\ ishes and  
Mul~ammad Raf'i, tlie astrologer." had somelio~\- come to be 
true. Farrukhsiynr was crowned a t  Patna in the I:ii& or 
garden 1rnon.n as Afzal IORn's (trvine. loc. c i t .  172) nnd nlti- 
mately ditl become Emperor. Tlie city had been thus u n -  
~nistakeablv associated with the rise of his fortune. Here. his 
power had first taken root, and i t  had been the first '. d\velling- 
place of his kingdom." The epithet finds no placc in the 
historians. 
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In  the preceding pages, 1 have tabulated the descriptive or 
honorific epithets which arrest attention on the wins  of the 
M u a a l  Emperors of India, a'nd attempted to throw some light 
on the origin of the most characteristic and remarkable of those 
appellations. We ha,ve now to  inquire if similar titles are 
associated with the names of the nzint-towns in the authorita- 
tive annals of the dynasty. I11 other words, we have to 
ascertain how far  the numismatic evidence is in agreement o r  
conflict with the 11istorica.l. It is scarcely necessary to sag 
tha t  for the purposes of this investigation we can rely only on 
the contemporary chronicles of the Indian Mu&nls which have 
been published. 

I have already observed tha t  the number of the prefixes 
which figure on the mintages of the first. two Emperors is very 
limited, and tha t  they rnstke their appearance only on the issues 
in copper. VCTe naturally turn for light to  Riibur's famous 
' Memoirs,' bu t  t,hey are really written in Turki ancl to judge 
from Illrs, Beveridge's excellent translation, the imperial 
autobiographer rarely makes i l se  of these flourishes. The only 
exceptions would seem to be in reference to  Dehli and Jaunpiir, 
to bot,h of which the designation ' C'stpjtal ' \ d1,Jbla ? ) ia'once 
or twice prefixed (A. S. Eeveridge, op. cit. 481, 521). 

There is litt'le or nothing to be learnt on the ~ u b j e c t  from 
Stewart's translation of the ' Memoirs ' of HumByiin's ewer- 
bearer Jauhar.  . We have therefore to make use of the accounts 
of Nizamu-d-din Ahmad and Abiil Fazl though, strictly speak- 
ing, they were not contemporaries. For  the reign of Akbar, how- 
ever. in which these epithets first come into general vogue, the 
Tabaqzt-i.Akbari of Ni~iimu-d-din, the Muntc~@abu-t.TctwGri@, 
of Bad%oni? the Akba.rnGmu of Abiil Fa.zl and the TUG&-i- 
G'ujarGt of Abii Turab Wali furnish ample materials for compari- 
son. The coins of Jahiingir exhibit but two prefixes a,nd a solitary 
suff ix ,  but i t  is clear from the unimpeachable testj~nony of his 
own T k u k  and the IqbGlnGma-i-JahZngiri of Mucatjamad KhLn 
(written 1040 A.H.) tha t  these honorific designations still held 
their ground in literature and official correspondence. A long 
list of the titles which were current in the reign of Shah JahLn 
can be put  together from the BZdishGhnZma of 'Abdul Hamid 
Lahori. The '~larnyirniima of Muhammad Kiizim, the MaEsir-i 
'Alamgiri of Muhammad SBqi Musta'id U L n ,  and the second 
volume of the Muntahahu-l-LubEb of KhmBfi U L n  furnish the 
same sort of information for the half century during which the 
desti~lies of Hindustiin were entrusted by Providence to 
Anrangzeb. The last four hundred pages of tha t  volume are 
occupied with the history of Aurangzeb's successors up  to 
Muhammad ShBh. The contemporary chronicles of the last 
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three puppets of the House of Timir are still in manuscript. 
but the period itself is not of any great interest or import- 
ance from the point of view under consideration. 

A list of all the Honorific Epithets associated with the 
names of towns in these historical works is given below with 
references to the page and volume, so as to make it easy for 
anyone who can read Persian to verify them.l 

I t  may be perhaps necessary to add that all the references 
are to the Bibliotheca Indica editions except in two cases. The 
Tahapiit-i-Akbari has been available only in the Lakhnau litho- 
graph and the Tuzuk-i-JahZngiri in the 'Aligarh text of 
Sayyad Ahmad KhhSin. 

I JaunplSir, Dehli. 

Tccbnqtit-i-Akbari. 
BBbur. 
e~ld31)16 (Agra, IGibul) ; ),yJ~J~J (Jaunpiir) ; & L l - h > ~  J 

(Agra) ; ~ + J I ) I J  (Dehli and Jaunpfir) ; i (Urdu) : 
Akbar. 

( ? )  (Fat1)pir) ; d)lp (Ajlner) ; & I ~ I ) I L ,  (Agra, 
Pnthpir,  L ~ h o r )  ; ) 3 - J ~ ~ ~  (Fathpiir) ; ~LJI,IJ (AhmadSbBd, 
Fathpiir, Lahor) ; LLIJIJIJ (Tanda, Dehli) ; u,.;1a & l . + ' t j ~  (Dehli'), 
p k a A A  (AhmadSibAd) ; u~,j~ilA (Urclii) ; d ; l L  bcn. 

( AJmer, Dehli) ; v J = J ~ J l ~  (Goganda and Konbhal- 
mer) ; ~ ; ~ ~ J l ) t s  (Agra) ; ),>JI ) I J  (Peshawar, Fatl2piir); &I)& 

(TBnda, Dehli) ; dJj: ,& (UrdE) ; tl&rn A n .  

AkbarnZma. 
BBbur. 
u J A  (Dehli) ; G ; ~ & J I ) I ~  (Agra,) ; crcihllJ1 (Agra) ; 

& ~ + J I ) I J  (Agra, Dehli). 

I I ought pel-haps to say that I have not thought i t  worthwhile to 
swell these pages with references to the hundreds of passages in which 
such epithets as 

- ~ < J , I  - 8 ~ 1 ~  - )A& - AX,? - diL3  - bU* - . - 
&hi. " )\?a - dl& - pi,& - a?Y ,  - - )UY - JtA - b J p  - CL - 
~ J O  - Il)t*- - 
e1c.m are found in jlixtaposition with the names of places. 
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Humiiyiin. 
d ; k - ' l  )IJ (dgra) ; ~ L J I  ) I &  (Dehli, K ~ b u l )  ; J.JI I., 

(Dehli, KBbul) ; ,9jJi1; (Urdii). 
Akbar. 
$b*b ~ U A J  ; (Ajmer) ; , - I ~ J  thr (Ajmer, Jaunpfir, 

Dehli) ; w'-~ u . 5 ;  &hi (Ajmer) : $&J A L L  (Ajmer) ; JIGYI 
(FatljpGr, KBbul) ; uaYi;t~ (Kabul) ; -S>~I)IJ (Ajmer) ; 
&;~*J I  11 J ( Agra, Fatl~piir) ; c?-LlJt ~ I A  (Dehli, Fathpfir 
I,% hor) ; &~11~13 (KSibul) : & I  113 ( Agra, TBnda, Dehli, 
Lahor) ; i t  1 (Kabul) ; , 5 ;  , ( Ajmer) ; e,j 9" 
(Urdii) ; G~U:, % r d y  (Bang&, BihBr, Kabul, Kashmir, LBhor: 
Hindistan) ; ,tk cslAk!~  L,r (Pattan-Nahrw~la)  ; 341 m s s  

(FathpGr, Kgbul) ; u t , ~  &,As (Kabul) ; CrL~ (Chitor) ; 
,+kj ~ i +  ,+,A: ; J G ~ I  ,La< ; &&am &S;a ; CSI%Jc\ dl& (BangBla, 

Kashmir). 
Abii Turiib Wall (TZrih-i-Gujnrat). 

CSuJ~ (Kash~nir) ; ,?k) G& d L 2  (Kashmir) : cr;;At,is 
f Ajnler, Dehli) ; a ; l l d l  )I& (Agra, Dehli) ; &L)I ) IJ  (Agra, 
Lahor) ; $3 (Dohli) ; w?,;j& (Urdii) ; )it) )I$ 

(Kashmir) ; G ; ~ ~ J I  ,PLa (/or Agra) ; Jl?j'l , L a x .  

at+b (Burhsnpiir, Mandii) ; bil; ~ J L  (Kgbul) ; )?lii +J 

(Karhmir) ;,+hi ~4 (Kashmir) ; ,,A+: (Kashmir) ; 4 4 1 ~ 1 a  

(Ajmer) ; * ; & d l  )la (Akbar&d, Agra, Dehli) ; a;k lJ l  )I:, 

(Lihor) ; LLWt )I& (Dohli) ; J j PL (Urdc) ; )It? $9 
(Kashmir) ; JI+it +am. 

Biidishiihniirna. 

J&h.r (Kashrnir) ; Lt4 (Kashmir) ; GGcJ~ a b  
( ~ j  mer) ; -1-1 &; Ikh (Ajmer) ; d , @ t  ( Ajmer) ; .s;h"jl 

(Akbarebiid, Agra, Sh~hjahiiniibad) ; 1rlAl1j1~ (Kashmir) ; 
J+x!l~l:, (Ajmer) ; j , y J l ) ~ ~  (FathpBr) ; ~ J ~ - J I ~ J  ( A  jmer) ; 



&hl-ll)~ J (Liihor) ; ,+l.h 11 J (Shiriiz) ; dlJt )I J (Dehli, Kabul) ; 

- $t? b * l ~ f ~ ~ A  (Ajmer) ; ,$j &+ ,+.A< ; a++& d i ! ~ M  ; daJILa 
> ~ i - - m  ; ( AkbarRbRd) ; Jl+,l ; &+l;nn rt<n ; C ) G * . , 3 ~  

a(& &; JI? ; bi+b (Ajmer,  Burhanpiir. MultBn) ; 
8+l; !& (Aurangabad) ; ~l+i! &; icak (~Znra,ngiibRd) ; c5r$+d ~ I J  
( u r h n r )  ; J(+i! uAL (Di~~l ts,b i id)  ; u t ~ ~  

(Roht&s) ; cslS;(I~ &L (Aurangiibad) ; J+i? LJ>J &ki (Aurang- 
%bad) ; &G &hi  (Aurangiibiid) ; Jnill )la (RlnltBn) ; 
csaY;sJl )I.> (ShBhjahBniib~d) ; biLl-J lJt  A (Lahor) ; dlJ1 )la 

(Kabul) ; JL 7 , cr*al,CJ@ (Multsn) ; 
a4k (Daulntitb5d. ShRhjahBnnbad, Gwiilidr) ; ad,; 
( 1  ; J , A  1- A& c ~ i +  ,+,AT ; ,J+J~ ,+ ; 
& l & l l  ,iti-a j A l t b a ~ ~ b ~ d )  : &+lira b<n ; ,IS ; 
&A &.; & d 3 ~ i b .  

Mnlisir-i-' , T ~ a r n ~ i ~ j .  

dll+d ) O ~ J  (Siirat) ; dttL &I-pS. (Allran@b%cl) ; u l ~ j b l b  

(Mu l t~ l l )  ; IJ~~+J\)~J (HaidarAbSd) ; cs*; l (d~) '~ (Sh5hjahiin~bsdj ; 
9 a ( I )  ; y J J ~ ~ ~  ( B l n r )  ; I (1,nhor) ; 
$JI 11, (Eijaplir) ; & ~ I J  (IZabul) ;]+b~ + ,+A<; &.La 

sjJi& 6 ~ 3 ~  ; & ; ~ J I  ,ii-a (~kbari ibi td) ; &+lira &<lo ; u( i~ j3 \b  

&lS csSI,,, . 
RhZfi KhGn (Vol. I I )  

Jjlm pi! (Siirat) : &i-+ (Aurangiibficl) ; J++J~IJ 

(Haidariibiid) ; cs;AixJl)t J (ShSi h jah~in~bi id)  ; (Fatl~pi ir) ; 
)IA (Ajiner) ; ciihW1~1~ ( L h o )  ; >bJt )la (BijBpiir) ; 

GJl)t J (I1 j jain) ; atr;& (Haidariibld) ; yP-9~ (Ball&) ; 
~ ; ~ ~ G ~ i a  (Akbariibld) ; UJPo ; &i 6% ,.,L,& ; 
&+&*a &<a ; & C J + i m  . 

Shah ' dla,nz ATiinzcr. (Incon1 plete). 

I (Sh%hjahiiniib%d) ; J (Liihor) ; 
d l h j l  (Akbariibiid) : JL+I ,lorn. 

j J  I ' 'Iab. Akb.' (Biibur), 182. 183,184,186. 
, , (Humiiyiin), 197. 
,, , I  (Akbnr), 253, 265, 284. 
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' Bad.' (Akbitr), 11, 115. 
' Akb. NBrn.' (Humgyfin), T, 327. 

, , ,, (Alzbar), 11, 62, 324 ; 111, 
105. 

' AbG Turab Wali.' 72. 
' TGz. Jah. ' 31, ld!); 171. 177,245,288. 

291, 356. 
' lqb .  ' N B ~  .' 136. 

&i 31! UiJJl ' '(Alam. Nan].,' 84, 925. 
54f bt 3y+Jl u?j % bl! ' Mirat-i-Ahmadi,' Bombay Libhograph. 

A.H. 1306, Vol. II? 1. 
.?*+I i5?tb id!  ' 'Alam. Nam.,' 118. 

>% cr\4,? g+rk 8 ~ 1 ~  ' Iqb. NEirn.,' 99. 
'Alam. NBm.,' 1027, 1051. 

diL id? ' 'Alam. NRm.,' 210, 217. 
6 ~ &  ' Iyb. NRm.,' 100. 

al!KJ,l %,a(; %a& ' 'Alan). Nam.,' 1020. - 

d!K bal~ ' Iqb. Niim.,' 249. 
~'!&J,I a$! &+; id? ' 'Alam. NBm.,' 1084. 

J* u18J! dijba idl! ' Alam. Nam.,' 48, 50, 56. 
-),- dl)(+& ' Maas 'Alam.,' 331 482. 

' Kh. Kh.' 11, 240. 
ab*J:, 6J13i: ' Akb. Nzim.,' 111, 168. 

,?+A;,&; &Ae ' Iqb. Nsm., '  213. 
Jt&c,L;Jhj ai+ ' Iqb. Nam.,' 127. 

3147 d,:, 314~243+4 IL)~"  ' ' A lam. Niim.,' 190. 
wb) y(a~ dfi "-%lam. NRrn.,' 455. 

,?++I eJ& ' Bad.,' 11, 134. 
' Altb. NBm.,' IT, 154. 

&J ' Akb. NBm.' (RRbur), 1, 98. 
IZacl.' 11, 62, 254. 

' Abfi Turab,' 97. 

( 2 )  ~,~=ii a J ' Tab. Akb.,' 288. 
 ti! GsS ' Maas. Alam,' 235, 237, 243, 330,336, 

344, 347, 383, 393, 396, 307, 439. 
441, 461, 470, 473, 483, 493. 496, 
511, 515; 523. 

' a. Kh.,' 11, 5: 10, 113, 1111, 178, 
198, 200, 206, 207, 247, 248, 270. 
274, 280, 315, 377, 413, 442, 475. 
527, 549, 572, 581, 582! 583, 605. 
626, 648, 649. 728, 742, 743, 752, 
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777, 778, 790, 794, 796, 797, 557, 
871, 885, 896, 936, 942, 950, 951, 
952, 953, 960. 

,?&,?hi ,! &hA ' Biid. Niiin.,' I, ii, 4. 

,+-f ,!A;), aha ' Iqb. NBrn.,' 213, 224, 290. 
Bad. N R I ~ J . . , '  I ,  ii, 48. 

,, 11, 125. 
'  lam Nfim.,' 814, 878. 

,?.+I c s l A d ~  d b i  ' Akb. NBm.,'III, 80,110,166, 191. 
; BBd. Nam.' I, i, 134. 

&,,I &hi ' 'Alam. Nam.,' 40, 41. 

),ti,+ ah2 ' Akb; NBm.,' 111, 105, 281. 
U b ~  CSkfl~ &hL ' Akb. Nam.,' 11, 122. 

,+A*< bhi ' Tuz, Jah.' 344, 351. 
J ~ ~ J > , I  3(+,4 d,~ ' 'Blam. Nrirn.,' 389. 
=+++I &.-;I ~3 chi ~ k b .  NS~II.:' IIT, 44, 110, 164: 168, 

185, 217. 
' Bid .  N,;im.,' I ,  i; 476. 

, , >, I ,  ji, 233. 
J ~ K J ~ I  L);r?; d h ~  ' ' ~ l a r n .  Narn.,' 3G, 44, 578, 887, 910, 

1035, 1084 
.?+I &; hi ' Akb. Nam.' 111, 212, 317. 
,& ~ i ,  ,++A: rha T i z .   ah, ,' 351. 

J+*Q' dhh : Tab, Akb.,' 338. 
)>,,t=" ~ [ + ~ I ~ I J  ' Akb. Niim.,' 111, 66, 176. 

J [31 j t3  ' Akb. Narn.,' 11, 54. 
3ff d a l J 1 l ~  ' Tab. Akb.' (Babur), 188. 

3.k c r ~ m Y I ) l ~  ' Tab. Akb. (BBbur),' 179. 
C J ~  u ~ ~ Y ~ I J  ' 'Alam. Nsm.,' 211, 608. 

' Ma@. 'Alam.,' 149, 382. 
&IS ,x31 )I 3 ' Akb. NFim.,' 11, 17. . 

/+++I G~>JI)!J ' Akb. NBm.,' 11, 100. 
' Tiir.. Jah., '  338, 373. 

Iqb. RTall~.,' 71, 73, 205, 304. 
BRd. Nfinl.,' 11, 346. 

d t + j t j ~  ' TGz, Jah. '  281. 
J[!~)J!A d$+jlJl.) ' hIaS:.'Alaln.,' 302, 307,490, P91,49G, 

497. 
' ILh. Iill.,' 11, 358, 369, 371 

J ? ~  &f, 8 4 f  ,=JIJIJ ' Bad.' 11, 228. 
~!'f J+nI ~ ; k J t , t ,  ' Abfi Turgb,' 66, 
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J L ~ ~ ~ + ~ I  ~ i l l i J 1 y ~  ~ q b .  Naal.;' 2, 5 , 9 ,  24, 17, 32, 114, 
117, 176, 251, 305. 

' Bad. Nam.,' I,  i, 70; 113, 160, 156. 
157, 165, 177, 181, 194, 216, 233, 
240, 252, 269, 272, 306, 338, 362, 
366, 369, 390. 391, 397, 403, 421, 
422, 426, 453, 474. 475, 477. 

' Bsd. Pu'iim.,' J :  ii, 3, 7, 70, 71, 76, 90, 
10srj, 123, 224, 233, 235, 246, 251, 
265. 

' BBd. NBm.!' IT. 8,10,19,63,103, 124, 
146, 215, 222, 230, 241, 285, 302, 
317. 330, 339, 343, 346, 348, 372, 
407, 415, 418, 427, 603, 606, 613, 
685. 

5ff ~ l Y a ! l , l ~  Akb. Egrn.' (Bnbur), I, 102, 103,104, 
105, 111, 113, 114, 118. 

' Akb. Narn.' (Hum&,yfin), I, 121, 129, 
144, 145, 146, 149, 153, 154, 156, 
157, 160, 161, 162, 166, 170, 351, 
360, 361. 

a~~fl c ; i k h l ! ~  Bad.' (Akbar) 11, 44, 59, 136. 
' Tab. Akb.,' 2.19, 250, 251, 254, 255, 

256, 257, 261, 263, 265, 272, 276, 
277, 279, 281, 282, 285, 286, 287, 
288, 299,.315, 320, 322, 340. 

' (Akbar) Akb. NBm.,' 11, 14, 45, 60, 
76, 77, 78, 80, 80, 94, 96, 100, 101, 
107, 121, 122, 123, 730, 132, 140, 
143, 144, 145, 146, 147, 148, 152, 
154, 157, 158, 160, 163, 166, 194, 
195, 200, 202, 203, 217, 230, 231, 
232, 235, 246, 251, 260, 268, 269. 
272, 276, 279, 280, 284, 288, 289, 
290, 296, 300, 315, 329, 331, 339, 
344, 349, 350, 366. 

Zbid., 111, 21, 23, 33, 73, 83, 93, 111, 
116, 144, 177, 203, 231, 309, 408. 
511, 578, 592, 604, 605, 646, 670: 
721, 744: 745, 718; 753, 762, 763, 
772, 773, 789, 793, 795, 801. 

bff 6;aiJl~'i  ' Tiz.  Jah.,' 1, 33, 35, 41, 43, 64, 97, 
100, 101, 113, 122, 123, 168, 175, 
176, 199, 241, 259, 277, 278, 283, 
297, 305, 320, 322, 325: 326, 329, 
337, 351, 352, 353, 364, 380. 

' Iqb. Niim.,' 32, 127, 127, 160, 175, 
187, 197, 198, 199, 240, 274. 
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' Bgd. NRm.,' I ,  i, 62, 69, 70, 71, 86, 
87, 97, 114, 116, 125. 

) t3~i;  9 G ; L ( ~ J ~ I  2 Tab. Akb. 310, 340. 

c i l J 1 ~ 1 a  TBz. dah., 17, 332. 
' Iqb. NRm.:' 130. 

,&f &+ alA ~ ~ ~ ~ I , I J  ' Biicl. NRm.,' 11, 710 (%x R). 
'Alarn. Nflrn.!' 27, 81> 123, 124, 165, 

129, 142, 145, 164, 173, 189, 201, 
211, 216, 221, 304, 335, 343, 347, 
438, 465: 481, G08, 610, 625, 759, 
845, 846, 849, 939, 961, 962, 972, 
973, 977, 1067. 

' MBas. 'Alam.,' 2, 7! 76, 112, 132, 177, 
' U .  U . , '  11, 5, 33, 44, 576, 602,715, 

757, 761, 797, 833. 
Shgh 'Alam ' &ma, 32,70.101,120, 

137. 

),+nil ~;;~;JI~IJ ' Tab. Akb.,' 291, 300, 302, 304, 315, 
333, :334, 337, 343, 344, 349, 351, 
354. 

' Akb.  Nfim.,' 11, 344, 370. 
:>  111, 39, 82, 85, 105, 111, 
164; 183, 202, 227, 24s; 309, 372, 
373, 376, 415, 421, 426. 436, 447, 
491, 493. 

' IQ. a1.' (Muhainlnad ShBh). IT. 910. 
),fiir ~ ;A& j l ) l a  Tab. Akb.,' 370, 373, 375, 380. 

J $a (rl;J~)r:, ' Bsd. Nam.,' IT, 201. 
9i.t l JtkJ~~ J ' Biid. NBm.,' 1, i, 165, 174. 

' Mags. 'Alam. ,' 172, 180, 190. 473. 
' Kh. NI. , '  11, 262, 661. 

).&bJ! ),y-)l)ii, ' 'Anal.-SBlih,' 370. 
' Maas. 'lilam,' 212,429. 
' Kh. Kh.,' 11, 11, 213, 248, 278, 279, 

555, 572, 582, 618, 650, 651, 666: 
751., 853, 865. 

~jlh? )>,-'I)~J ' Bad.,' 11, 385. 

),fd)D--jl)l~ ' Tab. Akh.,' 292, 344. 
' Bacl.,' 11, 229. 
' Abfi Turnb.' 76, 90, 100. 
' RRd. Nii~n., '  I ,  i, 69. 

) 1 & !  ))J"JIJIJ ' Tab. Alrb.' (Biibur), 190. 
$4 -J1=-Jl)ta ' Biid. Niim.,' 11, 343. 

541 L h J b l a  ' Tab. Akb.' (Akbar), 291, 300. S l o .  
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$'l aih-Jt,ta ' Tab. Akb.' (%bur). 191. 
' Akb. NBm.' (Rabur), I. 98, 09. 
' Tiiz. Jah., '  123. 

&J c;ikL-J~)t:, ' Akb. NBm.' (Hurnnyiin), I, 350, 365. 
Akb. NBm.' (Akbar), I I ,42 .  

-C 
, 9 9 9 ,, 111, 24s. 

JJU &LI-II)I:, ( Akb. NBm.' (HumiijUn), I .  242, 261, 
256, 271. 

),sbr cs*iLll)t:, ' Tab. Akb.' (Akbar). 246,276,277,330. 
' Akb. Nam.' (Akbar). 11, 64, 364. 

3 7 111, 447, 493. 494, 572, 
648, 640, 734, 759, 787, 795. 

' Tiiz. Jah.,' 325, 343, 351, 355. 
Iqb. Ngm.,' 7, 13,21,30.32,194, 195, 
229, 246, 278. 

' BBcl. NBm.,' I, i, 16, 20. 69, 77, 79, 
97, 113, 158, 159, 177, 180, 193, 
216, 223, 233, 252, 304, 397, 419, 
425, 433, 448. 

Bad.  ?Jam.,' I ,  ii, 9, 48 190, 207. 
' Biid. NBm. ' IT, 38,63,109, 115,123, 

127, 141, 146, 156, 158. 163, 179, 
181, 187, 195, 198, 208, 213, 214, 
219, 237, 243, 259, 308, 317, 339, 
369, 407, 413, 418, 421, 424, 426, 
427, 430, 470, 500, 504, 579, 584, 
594, 595, 603, 605, 608, 613, 638, 
681. 682, 710. 

' 'Alam. N ~ r n . , '  143, 146, 177. 187.197, 
201, 211, 214. 217, 221, 341, 438, 
608, 611, 615, 630, 738, 764, 766, 
812, 815, 821, 835. 838, 842. 846, 
849, 855, 979, 985, 1031, 1058, 
1067, 1068, 1084. 

' Maas. 'Alam ,' 10,42,47, 60, 84, 137, 
144, 148, 166, 177. 188, 360, 383, 
423, 482, 513. 

' a. a.,' 31, 256, 574. 660, 663. 679, 
707, 76 ', 861. 

' Shah 'AIarn NBma,' 25, 29. 
,t$(nr~ ,i~t)t A ' MBa?. ' Alani.,' 282,283,299,307,:310, 

317, 319, 333, 373, 494, 408, 520. 
' Kh. U.,' 11, 647, 648. 

j 9 A  @Ills ' Had. NBm.,' 1, i. 176, 257. 
d!g & a h j &  ' Akb NBm. ,' 11, $15. 
u++jl p L l a  ' Kh. U.,' 19, 20, 616. 601, 693. 694, 

800, 949. 



8,fy LJ.J~I\ ' Alrb. NBm.,' 111, 177. 
r j l l ~  LIJOI:, ' Tab. Akb.,' 321, 322, 323, 327, 330. 

' Bad.,' TI, 197. 
' Akb. NBrn.,' 111, 109, 291, 290, 420, 

439, 440, 460. 

),$,' ~ W I , I ~  ' Tab. Akb.' (Bgbur), 191 ; m75q. B R ~ .  
&,LA LJIJI)IJ ' Tab. Abb.' (Akbar), 322 

&l*ll1lr) ' Tab. Akb.' (BEibur), 187 ; Waq. B5b. 
Akb. N m . '  (Bahur), 1, 98. 
, , (HumSyiin), I ,  124, 149, 
156, ibl, 356. 

' Tab. Akb.' (Akbar), 261, 279, 286, 
322, 339. 

' Bad.,' TI, 5. 182, 184. 
( Akb. Nam.,' (Akbar), 11: 14, 17, 20, 

26, 31, 42, 44, 47, 64, 66, 67, 69. 
73. 76, 94, 95, 96, 107, 110. 11 1 .  
122. 201. 276, 288, 334. 

Ibzd.,  111, 228, 249. 342, 372, 376, 
467. 748. 

' Tuz.  J ah  ,' 282, 324: 337, 376. 
' Iqb. Nnm.,' 32, 201. 
' Bad. NFim.,' 1, i, 43, 65,255,305,352, 

367, 398. 424, 426. 
' BFicl. N~III., '  I ,  ij, 4, 6, 7, 71, 7 2 ,  72,  

76, 87, 280. 
' B2d. Nnm.,' IT, 63,96, 111, 112, 115, 

168, 168, 281, 215, 218, 242, 244, 
309, 320, 339, 361, 378, 409, 425. 
474, 504, 710. 

*lS ~ < l + J t j ~  ' Akb. NBm.' (Hurniiyfin), I ,  291, 292, 
298, 301, 306, 316, 321, 329, 334. 

Akb. NBm.' (Akbar), 11, 54. 
' BBd. NBm.,' I ,  it  62, 63. 

9 7 11, 27, 38, 339, 500, 585, 
586, k 4 ,  637, 638, 639, 642; 668. 
671, 678. 

' 'Alarn. XSnl..' 1'30, 626,(i28,636.647, 
661, 758, S34, 864, S78, 913, 937, 
964, 073, 975, 983, 986, 1057, 1060, 
1084. 

' MaSg. 'Alam.,' 71, 117, 176, 394. 
LfJdb1~ ' Akb. Nsm.,' 11, 55, 116. 

J , 111, 247, 344, 537, 543, 
570, :01, 649, 655, 660, 670, 698, 
733, 746. 
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3& bLdl)ls ' Akb. NZm.,' 11, 55. 

:%'I w?j  See under >$ll w:'j ~JI! . 
3JlJt ai!j an epithet of AbmadabEid, ' Mirat-i. 

Ahmadi,' Bombay Lithograph, A.H. 
1306, 11, 4. 

' Akb. NBm.,' 111, 65. 
3-1 , t~ ear,SJtA ' Bad. NEim.,' I, ii, 224. 
uCiLsJg! CLC~~, , .A  ' "liam. Nlm.,' 209. 
J \ J ~  O.PI ,+bu,+ ' Tab. Akb.' (Gujarat Chapter), 450. 

' Miriit-i-Sikandari ' (Bombay Lith. 
1831 A.C.), 24, 28, 20, 123, 130, 
227, 356 ancl 

: Mirat-i-Ahmadi ' (Bombay Lith. 1306 
A.H.), Pt. 11, 133. 

dKi? , U J :  br~jls ' Akb. Niim.,' 111, 341. 

)It.! cs (AJ3 2 4 ~ s  ' Akb. Nsm.,' 111, 336. 
3!k 31AL13 ~A-F Akb. Narn.,' 111, 368. 

A A Akb. Nlm.. '  111, 380, 525, 537, 548, 
648. 

u l~<J~  kdJs  ' Akb. Nam.,' 11, 59. 

uli-3aib &(J> LJ@ ' Akb. NBm.,' [ I ,  46 : 111, 145. 
&,,A CS W. i&>dl" , 

LIljfi &J G J ~  )J ) . Akb. NBw.,' 111. 6. 
( &At ', a,$ \ 

31!1 as5 ' Akb. Narn.,' 111, 203. 
 IS JLT w J L  ' Akb. Niinl.,' 11. 150. 

d:k ,I,-- &;A% ' Akb. Niinl.,' 11, 183. 
al!'f1lzr= &i! 8 ~ i i . j  . Kh. Kh.,' IT, 646, 647, 961, 972. 

PJ ra- Yt +i ' a. Q . , '  11; 59. 
& ~ l  ~ a j )  k4-i ' Akb. Nam.,' 11, 334. 

241 &!JJ. Llj. ' 'lilarn. Nlm.,'  43, 575. 
s b r u b 1 = r  J ~ * L , ~ W  h& "lilam., N l ~ n . , '  138. 

jwbf a[+& ,,;I h * ~  ' 'dlnrn. Nam.,' 603. 
jqtg &I ,AN kali 'Alarn. Narn. ,' 291. 

/& &At~,r.+A< [Alam. NRm.,' 826, 1004. 
J&J di+J+*Ac ' Akh. Ngm.,' 111, 552. 
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.+l;i e i g J r + A l  ' Bad NBm.,' TI, 417, 425. 
' lilam. NBnl.,' 564, 813,820. 
' Maas. 'lilam.' 165. 

,!+A ,++AS ' 'Alam. Nam.,' 768. .+- ,It? &A+ )~df ' Tiiz. Jah.,' 267, 276. 
' Iqb. NBn?.,' 240. 

a++b %I+* ' BBd. NSm.,' I ,  i i ,  281. 
di j -  ' Bad. NBIT~.,' 11, 406. 

rr,+ &A& ' MSias. 'BIam.,' 28, 143. 
&;,Ad d 4 3 ~  ' MBas. 'Alam,' 252, 364. 

a,lT &ildy3 &S 

A* &2lijii*ra 
) ' Tab. Akb.,' 250. 

t i i T  &;U&Jt)l, &S 

A& &ill& &,I ,hi..* 
' Akb. Niim.,' 11, 217. 

-1 ~;h!~ , i i i . .n  &i 337 ' Tiiz J F L ~  ,' 361. 
al,f,$t & Y a J l  ,LA Bsd. Nsm.,' 11, 710. 

',$]am. Nam.,' 24. 30, 48, 49, 80, 82, 
87, 108.180, 123,136, 137, 156, 157, 
167, 175, 180, 191, 102, 193, 216, 
221, 225. 220, 237, 239, 241, 284, 
291, 292, 301, 303, 332, 330, 343, 
346. 423, 424, 430, 438, 454, 474, 
479, 481, 568, 592, 611, 620, 631, 
660, 662, 664, 743, 759, 762, 823, 
838, 842, 858, 871, 873, 883, 918, 
926, 927, 077, 1084. 

' MRas. 'Alaill..' 4. 6, 92,  08, 112, 120, 
246, 374, 892. 

Kh. U.,' IT, 5, 53, 62,199,443,575, 
578, 605, 700, 707, 718, 843, 884, 
898. 

' S h ~ h  'Alan1 Nam.,' 120. 
+a ' a. IQ.,' 975. 

Jl?;t .G--J ' Akb. h'iim..' II ,56,  60, 199, 284, 318, 
329. 

Ibid.. 111, 11, 97, 243, 279. 346, 270. 
' Tiiz. 3ah ,' 207, 330, 317, 323, 355, 

356, 359, 360, 376. 
' Iqb. Nnm.,' 71, 143, 170, 203. 
' BRd. Niim.,' I ,  i, 327, 411, 521 ; 1, ii, 

9, 17, 20. 71: 73, 117, 121. 11, 22, 
111, 143, 100, 257, 320, 413. 

' S11511 'Alam NZima.,' 115, 126. 
JLJA ' Ui. Mi.,' 11. 455, 550, 963. 
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d l  &a &Ln ' Tab., Akb.,' 331. I 
' AbG Turah.,' 100. 

LI 

A&- A(* ' Bacl.,' 11, 28. 36, 39, 57, 59, 85, 18'7, 
204, 213, 267, 285, 287, 300, 311, 
334. 

' Akb. Nam.,' 11, 12, 189, 198. 
' Abu Turiib.,' 95, 96, 99. 
' BRd. Nam.,' I, ii' 281. 

> > ,, 11, 406. 
' 'Alam. N5lll ,' 743, 882, 977. 
' Mass. 'Alam.,' 28, 49, 108, 130, 140. 

143, 214, 271, 272, 285, 364. 
' L h .  B.,' 11, 413. 

~ K A J  cslALjJ &la ' Akb. NAm.,' 111, 259. 
,?+AT ~l!f abjJ ' 'lilam. Ngm.,' 835. 

uIL ;;At> JL,J~B ' Bad. N ~ r n . , '  1, i, 47, 62.68,114, 237. 
478, 542. 
, - ,, I ,  ii, 56. 

I s  ', 11, 5, 7, 11, 126, 157. 
' '&am. NTinl.,' 566. 
' 1\1a&s, ' Alam.,' 91. 
' Kh. Kh.,' 40, 971. 

&a &+! ,Ji,+ib ' :.&lam N&m,' 605, 628. 

A glance at  this long list of References will be sufficient to 
show tha t  the  historical evidence is in fair accord with the 
Numismatic. Leaving oui; non-descript or colourless appella- 
tions like 8 d ~  - - B$ - k2 - +,AI I J -,k''& -,+ etc. and their 
compounds, we can reckoil iu all about thirty really distinctive 
titles on the Coins. Of these, about eighteen are found 
in the histories. Of the tlozen of which there is ,no trace in 
the chroniclss, about six- up+ u(a11)~3 -)?f[j &k'&~13 - ;,,-)I~I J 

$ 1  - , y a Y i .  r a - ) ~ l ~ ~  -j~p~,+ ),mi-Jt)l~ - a n d  Vj[k,ml$~ 
belong to  the period of disruption and anarchy of which no 
really satisfactory or exhaustive Persian history has been 
published. Of the six which remain, one Jtiil~J~ 5~1; %d~ 
is found only on a single coin, two others were invented by the 
weak and vain HumByGn, and their vogue is restricted to  about 
six years in all. The absence of u&,s tlrJt)~~ mag be satis- 
factorily explained by the fact tha t  Dogaon itself is but  once 
mentioned in the  fifteen hundred pages of the ' Akbarnuma,' 
and tha t  the name occurs but  twice in the almost equally 
voluminous Az'n-i-~kbari.  There is no reference to J L n  

J ~ J ~ ~ ~ S I  in the chronicles, but  I have called attention to  its 
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existence in the official documents of the period. It is not 
l ~ s l ~ a l ~ "  difficult to understand why the changes introduced b v  
8 h ~ h  Alaln 1 in reference to the honorary clesignatiorls of Akbar- 
~ b ~ d  and Ajmer are not reflected in the history of ILllafi &hiin. 
In  the first place, the new clesignations were in use for a very 
short period. In the second, the tihle bestowed on Ajmsr 
cluri ng a temporary emergency, was, under other conditions, 
neither applicable to nor deserved by it. The assignnlent of 
&~+JJ , 5 L r ~  to ' A5imfi,biid-Patna by Fa.l?rukhsiyar was due 
only to the fortuitous circumstance of llis having been 
crowned there, and even in his own reigll, the new title wizs 
not collsistently applied. There is therefore, nothing to  be 
wondered a t  in ILhtifi Khan having not thought i t  worth while 
t,o introduca confusion into his own pages by prefixing to the  
uames of these towns ephemeral designations which were 
capriciouslj7 altered with such bewildering frequency. 

Wc have seen that  on the coins of the earlier Emperors, 
t,lle same epithet; is indiscriminately prefixed to the names of 
several to\vus, and t,hat threc OF four diverse titles are borne by 
the same locality. A11 esnmination ot t,he above list of Refer- 
ences nli~l;es it clear that this n.iis in accortlailce with the the- 
ory and lwactice of those times. AhtnndSib%d, Agrii,; Dehli, 
Fa thpi r ,  and LSihor a,re all caller1 c 3 * i k h , 1 ~  in the Histories of 
Akbar's reign. Four of these towns are a t  the same time, styled 
~ i h l - j t j ~ .  Ksbul again, llas the identical appellat,ion and 
is also entitled d I L t j ~  - w 4 y ~ ) ~ J  - A(LJI)~J - J L ! ~ '  a,fc and a J 

~ l y .  Rut Agra too is ~.J I , I J .  so is Dehli and this last is 
f urtller honoured with the designation ~r,+ll The s a n ~ e  
thing is true of Ajmer, Kashmir and several other places. 
There can be little doubt that  many of these high-sounding 
prefixes are mere flourishes, tags or jingles coined by the 
authors to show off their powers of ' fine writing.' But  
some of them are not without their interest, especially for 
the student of the Historical Geography of India, and it is not  
impossible that a few of them were not unknown to  and recog- 
~iised in the State archives, and that they may be discovered 
hereafter on tlie coins. 

S. H. H O D I V ~ L . ~ .  
T/I  11 College, JunZga(1k.  

The titular adjunct S@ih  Qz'rZn-i-kyiin,i, which occurs on 
the coins of ShRh JahAn and several of his successors, has been 
very fully dealt with from the numisnletic side by Dr. Taylor 
in Num. Sup. XIV (pp. 574-57!)). AT. Drouin informs us tha t  
Tamtvlnuc assumed this title on account of .z remarkable 
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planetary conjunct.ion " which took place during his reign, and 
tha t  the event mas turned to account by the court astrologers 
in the way of pal ing another " adulatory tribute to their 
imperial patron.'.' (Loc. c i t .  p. 575) '. 

After his death, the title appears to  have been by un- 
animous consent, given to him as  a distinctive appellation," 
and none of his numerous descendants during two hundred 
years ventured to assume i t .  The question then is, what led 
ShBh .Jah%n to  revive it in his psrson a t  the moment of his 
own accession ? I a m  not aware of any trustworthy authority 
for holding that  the auspicious conjunction of Jupiter and 
Venus had act~ial ly  taltcn place in or about  1037 -4.H. (1627 
A.C.). Nor will i t  do to say tha t  Shsh Jahrin was content to 
have i t  applied to himself in the derivative or secolldary sense 
of ' Emperor,' ' King of Kings ' or ' Kaiser.' 

What  then was the reason ? The t rue  explanation, of the 
imperial motives is given in the contenlporary Chronicle. 
called "Amal-i.S%li$ ' or ' Sh~hjah5nnSina. '  Speaking of the 
arrangements made in regard to  the hzctba and the  sikka (the 
imperial style and titles to  be used in official records and on 
coins), the writer says :- 

-aLo s+na u+J~ , L k t  &i,; -6.J) ,dLJl,!t af a# ) 
, :I 

3 u 1 1 j BAA ],Eo jl 9 ~ i ~  

)I,bl , tlG,~ ~ s + i l i a  a k .  J,+,[J) IIG 5 u$* j u , ~  jl J[--; > 
,I,; ub kd I I l )&i% f J 2 J i ?  

J 
r )&a1 @,La u+t 81" uj,, I( o l  hi lJ  a m -  A 4  8 r  6 

- ~ ~ p -  

- . 

I Timiir's own account in tho ' MalfBz&t-i Timiiri ' is not unworthy of 
attention and is quoted below : " A celebrated astrologer waited on me 
and delivered a plan of my horoscope, stating tha t  a t  the time of my 
birth the planets were in so favourable and auspicio~~? conjunction as 
certainly to predict the stability and duration of my good fortune and 
sovereignty ; tha t  I should be superior to  all the monarchs of the age r 
that  whoever were my enemies should be subdued, and whoever were m>- 
friends should be prosperous ; tha t  I should be the protector of religion. 
the destroyer of idols, the father of my people, that  my descendants 
nhould reign for many generations, and tha t  they should be prosperous 
as long as they continued to support the Muhammadan religion, but i f  
they should deviate therefrom, their dominion would soon be annihilated, 
Slewart's Translation (1830), p. 13. The horoscope of Timiir as i t  Was 
cast by the astrologers of his grandson, Ulu& Beg, is given by Hyde, 
' Byntagme Dissertationis,' 11, 466. See Gibbon, ' Decline and Fall,' ed. 
Smith, VIII, 41 note. 

So the Emperor JnhLngir makes the following announcement for the 
benefit of his readers : " In  these Memnirs, whenever SZhib-qirZni 1s 
written i t  refers to Amir Timiir GiirgBn ; and whenever FirdGa-makZni i8 
mentioned, to BBbar P l d ~ h H h  ; when Jannat-BshyZni is lrued to HnmByiin 
PBdehah; and when 'Ar~h-EahyZni is employed, to my revered father. 
JalGlu-d-din &Iuham~nad Akhar PfidehBh (LhLxi." ' TGzuk-i-JahBngiri. ' 
Roqoru and Beverirlge, Trans. I ,  6. 
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Bibl. Ind. Text, p. 228, seven linea from foot. 
" And i t  was settled that  the patronylnic \c+.tiq) of that  

should be Abii-1-Mugaffnr arid his auspicious surna,me 

(L*d] was to he SSl~ih Qir4n the Second, beccluse the inficlel- 
destroying sword of that Solo~uon-like P~disllfih had driven 
away the demoris of strife nncl clisordcr from the face of t,lie 
earth, and there was not only n lilcetless ancl a i:esen~blc~n~e 
between his praisewortliy cl uslities nntl \rays. ancl those of Ris  
Majesty the Great Satjib Qirgn, but the BniyllinZt of the \\.orcl 
8Zhib Qirn'n, viz. 365, were fourld to be exactly eq~ial  to the 
numerical d u e  of the letters of ShZh JahZn." 

'In other words, the real reason for Shah Jah3 .n '~  assump- 
tion of the title was not astrological or ' l~oroscopic,' but 
cabalistic, and had i t s  origin in those fanciful notions of the 
occult properties of numbers which still forni an  important 
part of the magic ancl thauniat.nrgy of the East.. 

Tlie Abjarl value of the letters of dlt+ )\A was foll~ld eclunl 
to the Baiyinit of ~ 5 ;  L * a [ ~ ,  and t.he Emperor t,ook this pro- 
vidential coincidence as an infallible prognostic of his o~vii  
reign proving as long and glorions as tJhnt of his ancestor. nncl 
felt perfectly justifiecl in reviving the tit,le in the KJzcthn aucl 011 

the coins after a lapse of nlore than two cent~~r ies .  
Now the Abjnd valil~: of dlte at2 is :<{i.?. Thus. & = 300, 

1 = 1 8 = 5 , ~ = 3 , 8 = 5 , 1 = 1  c l = 5 0 ;  : ~ C ) O + 1 + 5 + 2 + . 5 + 1  
+ 50 = 365. 

But what are the &y of &l,i ? 
There are in the boolcs on the ,it ,+IS twelve cliflerent 

inodes of disjoining (,+j ) ,  permuting and conlbining the 
thirty letters of the Arabic alphabet for purposes of divina- 
t , i ~ n . ~  One of these twelve rules or methods is employed as 

I The corresponding passage in the Btidiah61~niirna oE 'Abdul Hamid 
Llih6ri is so similar that its translation would be a work of supererogation. 
It. is therefo~*e given below only in the original. 

., . ,. . s .  31'; ,bi -1, ,bJ QJ, L ~ J  U?p d d 0  I 3 V~!l 8 r(tJII 9 

J I A 1 1 , A  L A  J J a i ) & i i  I 
.J 

,,+i,+ml * r 6 j l + ~ t ? J - i ~  i~ j j l , ;  &+;LJ )t G~J? J ~ l j  

a-j(+,, ar+a  adj j ,u jI $+; dS A ~ J I  )lit ,I> -ld 

~2-1 AJ a a L  9 &p &lii? &I>(-& 9 ?\+, , , 
r dJ,la 3- ~ e l A  ,Ltt MIA,! j+ 

Bibl. I n d . ' T e s t , I , i , 9 0 ,  11. 4-12. 
Whese  rules are really derived from the Jewish Icalbaleh. " Accord- 

ing to tho Kabbalah all these esoteric dootrines are co~~tninetl in tho 
Heljrew Scriptures. The uninitinted c~,nnot  perrsive t,hem : but they are 
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follows. The letters are pronounced by their names (e.g. alif, 
b6, t B ,  sn, jim, etc.) and divided into Zabar and BuiyinZt or 
BaniyEt. The initial letter of tlhe name of each of the signs, 
viz. 1, -.., 0, 3, is the Zubar, and is cast out. The value of 
the remainder only, the BaiyinEt, in the Abjad system of 
notation is taken into account. 

Thus ubj y ~ L u  is made up of 
sld, dJ1, [a, ( J ,  &Gl 11, d J l a n c l ~ ~ , i .  

Eliminating the initials, 
, I ,  f ,  +, 2 ,  , ~ . a n d d ,  

and taking the Abjnd value of  the remainder, we have 

Briefly, the Emperor assumed the title because in this 
numerical coincidence, " the deep-sighted saw a sign, and en- 
quirers got a hint from above " of his reign being destined to 
be as glorious as tha t  of Timir .  The reason, if i t  deserves to 
be so called, may appear t o  us very fantastic, but  there can be 
little doubt as  to the powerful appeal thus made to  the ima- 
gination of even the most cultured persons in those times. 
Abiil Fazl. for instance, lays great stress on the fact of his elder 
brother Faizi having discovered tha t  the numerical value of 
the name3;l was equal t o  the Abjad value of the BaiyinZt of 
&l' (Sun). 

Among the excellencies of the name [,dl ] which is full 
of wonders, there is one, which my honoured elder brother;. . . . 
plainly revealed to  the spiritually-minded, who discern the profound 
import of this theosophy beneath the surface of the letters and words of 
Holy Writ. . . . . To obtain these heavenly mysteries, definite hermenenti- 
cal rules are employed of which the following are the most important. 
( I )  The words of several verses . . . . are placed over each other. and the 
letters are formed into now worllr by reading them vertically. (2) The 
words of the text aro ranged in squares in such a maliner as  to  read either 
vertically or honstrophedon. (3) The words are joined together and 
redivided. (4) The initials and final letters of several words are formed 
into separate words. (5) Every letter of a word is reduced to its numer- 
ical value, and the word is explained by another of the same quantity. 
(6) Every letter of a word is taken to  be the initial or abbreviation of a 
word. (7) The twenty-two letters of the alphabet are divided into two 
halves; one half is placed above the other ; and the two letters which 
thus become associated are interchanged. By thin permutation, Aleph, 
the first letter of the alphabet becomes Lamed, the twelfth letter ; Beth 
hecome~l M e n ,  and so on. This cipher alphabet is called Albnm from the 
firnt interchangeable pairs. (8) The commutation of the twenty-two 
letterd is effected by the last letter of the alphnbet tuking the place of the 
first, the laat hut  one the place of the ~econd ,  and so forth. This cipher 
iu celled Albaeh." (C. D. Ginehr~rgh in ' Encyclopaedia Britannica,' 11th 
ed.,  Art .  Kabbalah). 
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Abi-1-E'aiz, Faizi, has brought out in various adnlirable writings, 
namely, that  by the mysterzaus connections oJ letters, which are 
lofty vocables and which-whether separately or in combination 
-display their influences, i t  appears tha t  the indicatory letters 
Baiyiniit-i-7turiif of the word Zft6b (Sun) make the number 223 
and thus correspond to the nu~nerical value of the letters of 
the word Akbar." (' Akbar~lc?rnnh,' Beveridge's Trans. J ,  65 ; 
Text, I, 22.) Elsewhere he informs us that  when the value of 
the letters in the name of Alla?~ was found t o  be equal to the 
number of Manpabs,' " the deep sighted read in i t  glad tidings 
for the present illustrious reign a_nd considered i t  a most 
auspicious omen." (Rlochmann. ' Ain,' Trans. I, 237). 

S. H. HODIVALA. 

The honour of first unveiling the mysteries hidden for many 
centuries in the SRsSnian inscriptions on rocks and coins 
belongs to Sylvestre de Sacy, one of the most eminent oriental 
scholars who ever lived. His ' Al6moires sur diverses antiquitbs 
de la Perse ' (Paris, 1793) inark n notable epoch in the study of 
the monuments and coins of nncient Persia. The work in 
question contains five memoirs. Dr. Hvde, the celebrated 
author of ' Historia religionis veterurn ~ e i s a r u m  ' (1700), had 
already made an  attempt a t  explaining the Greek t e s t  of the 
inscriptions a t  Nak&-i Rustam, but had failed signally. He 
had read APT.iZAPOI as A,IE:ZANaPOY, and consequently 
referred the whole inscription to Alexander (see 1st edition, 
pp. 519-520). De Sacy showed tha t  this reading was incorrect, 
and that the king mentioned in the inscription was Ardadi r  
(Artnkh&atr), the founder of the SBsiinian dynasty. After 
having restored the Greek text in a critical manner, he made 
it the starting point for deciphering one of the t\vo texts in 
oriental characters, as he believed their contents to  be identi- 
cal. He was successful beyond expectation in his attompt,  
and thus laid a solid foundation for all future decipherments. 

I n  his third memoir, he applied the results thus obtained 
(which however explained only a few names and titles) to  the 
elucidation of the legends on some of the R5s%nian coins, as  he 
found the characters and most of the words we1.c idelltical 
with those a t  Nak&-i Rustam. Hf, thus obtailled the corn- 
plete titles of some of the early S~?is%nian kings. He read on 
them also correctly the nanles of Ardafiir (ArLrr@,T_hntr), 
Kh~piir  (@~n?~~i ih r i ) ,  Bahriim ( Vcrrnkrin) and Horlnazct 
( Aiiharmnxdi) ; but his other readings of names were doubtful 
01' erroneous. 

I The manq?abs or gradations of rank were theoretic,ally, 66 in nnmbe).. 
The numerical value of the letters of bill ( 1  +:I0 +30+5)  is G6. 
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I n  a subsequent ~Vc:moire sur le monumens et les inscrip- 
tions de Kirmanschah ou Bisoutoun, et szcr divers autres menu- 
rnens Sassanids (1815) in the ' Mkmoires de 1'Institut Royal de 
France, classe d'histoire,' Vol. IT, pp. 162-242, he corrected some 
of his previous mistakes. The results published by him, in his 
various memoirs, have formed the basis 011 which all subsequent 
investigations have been foundecl. 

The first to  apply these results to further researches was 
Sir W. Ouseley in his . Observations on some medals and gerns, 
bearing inscriptions in the Pahlawi or ttncient Persicli character ' 
(London, 1801). Ry means of De Sacy's discoveries he was 
able to  reacl the legends on about 23 silver coins in the Hunte- 
rian Museum, containing names alleacly lsnown ; but  the only 
addition he made to our knowledge of Pahlavi, was by reading, 
for the first time, the name of Khusrau (Khfisrfiz) on certain 
coins. 

I n  1811 Visconti in his ' Iconographic grecque ' (Vol. IIT, 
pl. 5 l ) ,  published several coins of the early SBsSinian kings. 
which he deciphered by aid of the cliscovery of De Sacy. 

T .  C. Tychsen of Gottirlgen in 1789 published some Sass- 
nian coins \vithout providing their reading and later on wrote 
some articles on them (Commentationes I V  de ?&urnis veterum 
Persnrthm, in ' Comment. Soc. Reg. Scient. Gott. rec.' Vols. I-IV, 
1808-13), bu t  he made no advance whatever;  all he could do, 
was t o  apply the results obtained by De Sacy arid Visconti 
(. Mem. Soc. CJcitting.,' 2nd series, Vol. 11,181 1-I:?), and venture 
on a few guesses. 

Mionnet in his . Description de m4dailles antiques,' (Vol. V, 
1811 ; and Supplement Vol. VIII,  1837), profiting by the work0 
of his predecessors, gave the meaning of the legends on coins 
of rome kings from Arclahis I to  S_hiiptir 111. 

In 1822 Fraehn published a t  Mittan an  essay on the coins 
of the type of Khurrau I1 with legencls in Pahlavi and in his 
two memoirs ( '  Journal Asiatique,' June 1824, Vol. 111 and March 
1825, Vol. IV), he demonstrated tha t  these pieces clicl not apper- 
tain to the Sasanian dynasty, but  were issued by the first Khalifs 
in conformity with the enunciation of Makrizi. He  gave a t  the 
name time the detailed description of the pieces, among which 
was a drachrn struck bv Hejaj bin Yusaf (of which the illus- 
tration is found in Vol. IV, p. 338). The reading pi-oposed was 
contestecl by De Sacy. The honour of having opened the way 
of the Arab branch of Pahlavi numismatics belongs to Fraehn. 
He decipherecl all but the Pahlavi legend, and i t  was Olshau- 
sen who, in 1543, reacl this legend sunat ha& haftat (year 
78). 

The same journal (' Journal Aeiatique,' 1823, T701 11, pp. 
143-150) contain8 the ot)scrvations of E. Bask, the celebrated 
1)aniuh ncholar, then in India, on the Zand and I'ahlavi alpha- 
b e t ~ .  He aeernfi to have ignored the work# of De Sacy as they 
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are not mentioned a t  all. This articlr. was communicated to 
De Sacy who had i t  printed. 

In  the same year Mwrsden in his ' Numismata Orientalia,' 
Vol. 11, devoted some pages to the coins he possessed of the 
Sasgnian kings, FirSz I ,  Kobsd 1 and Khusrau I .  

For a long time no other scholar directed his attention to 
this subject. In 1840, LongpBrier published a comprehensive 
work on the SAsBnian coins, entitled ' Essai sur les rnddailles des 
rois perses de la dynqetie sassanide ' (Paris), just half a century 
after the memoir of De Sacy. I t  contained tlle clescription and 
figures of a large number of coins struck by the SBsBnian 
rulers, from Arda&ir I to Yezdegerd 111, that  is, from the rise 
to the fall of the S?is?inian dynasty (A.C. 224-651). Some 
names hitherto undeciphered on coins, but readable without 
tlificulty, were read by him for the first time, such as Kob3.d 
(KavZt) ; that of Yezdegerd had already been hinted a t  by 
Tychsen ; but some of his reading of names were wrong, such 
as @ehrpar and Azermiclokht. Excepting names, no fresh 
acldition to our knowleclge of Pahlavi wits made bv LongpBrier, 
\rho had scarcely allything to guide him save tlie readings of 
De Sacy and Sir W. Ouseley. His urork, however, as a collection 
of all the t.hen available material, was a coiisiderable advance 
in Yahlavi numisma.tics, and eshibits very clearly the diffcr- 
ence, in form: of the Pahlavi charact,ers of tlie earlier and later 
centuries of the S.%,s%nian rule. The author justly remarked, 
t , l~at  there is but little difference between the characters on the 
later coins and those used in the i\lISS. His work was nlerito- 
rious for the t,imes, although i t  contained seve~*al errors, which 
were pointed out by Krafft in 1816 and by Ed. Thomas 
(' Numismatic Chsonicle,' 1552), but they themselves in turn 
committed several mistakes in their rectifc a t' 1011s. 

H. H. Wilson in his ' Ariana Antiqua ' (1841) published sonle 
SRsAnian coins with their description. 

A decided advance in our knowledge of tlie inscriptional 
Pahlavi was made bv J. Olshausen, a disciple of De Sacy a t  
Faris from 1820 to 1823, in his pamphlet on the Pahlavi 
legends which are found on the coins of the later Sssiinian 
kings, on the earlier coins of the I.lialifs, on the coins of the 
Ispehbeds of Tabaristiin, and on the Indo-Persian coins of 
enst-Er,ii.n. The l~amphlet is in Germnu, and its title is : ' Die 
Pehlenli-Legendell auf clen Miinzen der letxten S5s;riniden, suf 
den iiltesteu Rliinzen ari~bischer Chalifen, auf tlen AIiinzen der 
lspehbrds von TaberistRn und nu€ den indo-persischen Ntiinzen 
cles ost l iche~~ Triin, zuul erstenmale gelesen 1111d erk1;il.t voll 
Ilr. Justns Olshai~sen, I<openhagen, 1843.' He may justly lay 
ciaiin to have decipliered, for the first time, the legends on tlie 
classes of coins jrlst mentioned; and 110 discovered names, 
numerals lvritten in words, and other terms, ivhicll hnd not 
been rend by atljr of his predecessors. On n certaiu class of 
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coins, he read the name TapiiristZ~z (the country oE Tabaris t~n)  . 
together with some other proper names and numerals. Some 
of the coins had only Pahlavi legends, while others have legends 
both in Pahlavi and Kufic characters ; some of the proper 
names are Arabic, others are  Persian. He  deciphered the 
term ccfxut ,  which is of such frequent occurrence on the later 
Siisgnian coins. H e  also read, on the earlier Arab coins, the 
names of the governors. 

The docipherrnent of the legends on Siisiinian coins no\\- 
began to receive more attention from oriental scholars. B. Dorn 
devoted to  the subject several papers which were published in 
the ' Bulletin de le classe historico-philologique de  l'Acadt5mie 
Impdriale des sciences de St. Pdtersbourg ' (Vol. I ,  1844, pp. 107- 
110, 207-272 and 274-294). He  made no fresh discoveries of 
any importance, bu t  read the names, which were already 
known from the works of De Sacy and Longpkrier on all the 
Pahlavi coins accessible to him. He still retained the erroneous 
reading RH for ha@? which had been proposed by De Sacy. 
Our knowledge of Pa 11 lavi nun~ismat.ics has, however, gained 
considerably by his description of coins which had not been 
accessible t o  an? other Pahlavj scholar. 

From this time till 1881, he published in the same journal. 
in the ' Mkla,nges Asiatiques ' and in the ' Z.D.M.G.' (1867), 
a series of articles on SBsBnian numismatics, explaining a 
number of points, some of which still remained doubtful, parti- 
cularly those arising from the legends on the reverse. 

A. Kraff t  published, in 1844, a valuable review of Olshau- 
sen's pamphlet in the ' Wiener Jahrbiicher fur  Literatur ' (Val. 
106, Anzeigeblatt, pp. 1-33). The German title of this review 
is : ' Ueber Herrn Professor Olshausen's Entziffernng; cler Peh- 
lewi-Legenden auf Rliinzen.' He gave some information regarcl- 
ing the native rulers of Tabaristgn and the subsequent Arab 
governors of the province, and the different clynastice to which 
they belonged ; and especially endeavoured to settle their 
chronology, by aid of the coins on which numbers referring to 
an era are found, placing the con~mencement of this era in A.C 
645. He likewise deciphered the legends on the Pahlavi coins 
of the Vienna collection. 

The result of the works of Olshausen and Kraff t  was tma 
fix in a definite manner the method of reading the Pahlavr of 
the Arab epoch such as is figured on t.he numerous coins which 
were struck during the first two centuries of the Hijra. 

The importance of the discovery of Olshausen did not, 
escape Fr. Soret, an orientalist of Geneva. I n  a letter ad- 
d r w ~ e d  to the German savant da ted the 24th of December, 1846, 
he expressed his admiration and a t  the same time published new 
pieces of his own which he deciphered bv aid of the indicatiolls 
of 0lsha.u.qen. 
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In  1846 Savelief some remarks on the coills of 
TabaristCin with Pahlavi legends. 

~t appears that  the discoveries of Olshausen, whose Pam. 
phlet had been translated into English by Wilson ( '  Numismatic 
Chronicle for 1848,' Vol. IX)  induced E. Thomas, of the Bengal 
Civil Service, to investigate the l'ahlavi coins of the earlie11 
Arab rulers. He published a very coml~rehensive essay on this 
subject, in the ' Journal of the Royal Asiatic Society for 1850 ' 
(Vol. XII ,  pp. 253-347). As the material a t  his disposal was 
more extensive than that  used by Olshausen, he was able 
(aided by the latter's iliscoveries) to make a further advance 
in the decipherment of the legends on the later Pahlavi coins. 
He described, (a) the coins of ' the purely initiative, imitative, 
coinage of the Arabs, from A.H. 15 to 43 ', during which period 
the Arab conquerors used the coins of the later S~si inian kings, 
or struck coins with similar dies, bearing Pahlavi legends, 
merely with the addition of the words blJl (+-J ; ( b )  the coins of 
the Arab governors of the first century of the Hijra era, down 
to Hejaj bin Yusaf (A.H. 81) He also showed tha t  these later 
coins bore the names of the mint cities, on the right side of 
their reverse; and he tried to iclentifv sonle of these name-;. 
Whether this was an independent c1iscover.y of 'I'hoilias, 
whether it was suggested by the re~narks of Norcitmann to  the 
same effect, does not clearly appear;  suilice i t  to  say, tha t  
RIordtmann's note on the subject appeared in 1848 ( '  ZeitscliriEt 
der Deutschen Morgenlandischea Gesellschaft,' Vol 11, 1,. 1 1 2 ) ,  
whereas Thomas's essay was read in June 1819. He lilie\vi\ch 
added a valuable note ' regarding the i~nidentified characters 
composing the legends on certain classes of Sassmian coins ' 
Some of these coins which are depicted in Wilson's ' Ariaaa 
Antiqua,' had from their singularity (as they also bear 
Indian characters), already attracted attention; bu t  the 
honour of having lirst more minutely examined them, belongs 
certainly to Thomas. He traced some of these coins more 
fully in a separate note to his edition of Prinsep's ' Essays on 
Indian Antiquities,' 1855 (Vol. 11, pp. 107-1 16) ; and in the 
same edition, he has made several other scattered remarks on 
Pahlavi coins (Vol. I, pp  12-15, 32-35, 62-72, 93-96 and 120- 
6 )  He also contributed a series of article? to the ' Jour~ial  
of the Royal Asiatic Society ' (1868 and 1S7d) and the . Numis- 
matic Chronicle ' ( 1550, I S52, 187% nnrl lS73)  as a basis for a 
more extended ' Kssay ou Sassa~iian (loins ' a t  that  time in 
preparation for the I~zternnriom-tl Edition of Jlnrsden's ' Nnmis- 
mata Orientalia,' but unfortunately it never came out. 

In  all hid writings, Thomas shows himself to be a skilful 
palaeographer, who could identify characters which are difi-  
cult to read ; but in his philological explanations he is not 
very successful. 

Whilst attempts were made to investigate the language of 



106 Jozw)~ul o f  the Asicctic Society 01 Ben.ynl. [ N . S . ,  XVII,  

the Pahlavi books by Miiller, Westergaard and Spiegel, the 
legends on coins were hy no means neglected. 

The most important and complete works on S6s&nian 
numismatics and the Pahlavi coinage of the Arab governors of 
Persia are those of Dr. A .  D. Mordtma'nn of (:onstantinople. 
All his memoirs appeared in the ' Zeitschrift der Deutschen 
Morgenlandischen GesellschaEt.' The first two are of the years 
1848 and 1850 in the form of letters to Olshausen. The 
Gerlnan savant proposed for the first time to explain by the 
names of towns certain legends which are found on the reverse 
of the coins and thus he determined thirty-mints. I n  1854 he 
published a most comprehensive and valuable essay on the 
coins with Pahlavi legends, entitled ' Erkl5rung der Miinzen 
mit Pehlevi-Legenden ' in the ' Z.D.M.GI .' Vol. VIII ,  pp. 1-194. 
He  divided them into four classes : (a) Sdr~anian coins (A.C. 224- 
651) ; ( h )  the older Muhammadan pieces coined by the Arab 
governors (down to A C. 700), with legends in Pahlavi and 
Kufic characters ; (c) coins of the rulers of TabaristBn (down 
to  A C. 800) ; (d) coins of the eastern provinces of Persia, 
which exhibit nevanagri and other characters, which are un- 
intelligible, besides the Pahlavi. The mat.eria1 a t  his disposal 
was the most extensive that  had been available to any scholar ; 
for he states tha t  he had been able to examinc about 2,000 
Pnhlavi coins. ranging from the time of Ardad i r  Rgbeggn, 
down to  the latest coins with Pahlavi legends, struck under 
the Arab rule. His researches extended however, only to the 
first three classes of coins ; the fourth, or so called Indo- 
Siisdnian class, which is most difficult to  handle, he does not 
appear to  have examined. 

The legends on the coins are divided by him into eight 
classes, which follow one another almost in chronological order. 
Here i t  need only be observed tha t  a t  first the name of the king 
with all his titles appearecl on the obverse, while on the reverse 
the name was repeated with the addition of some other word. 
This repetition alone enabled De Sac? to decipher the legends 
on the earlier SBsSnian coins, as the same names and titles 
appear in almost the same form. In  the course of time (from 
Bahram IV,  A.C. 388-399) the titles were shortened, and fre- 
quently only malka'n malkii. ' king of kings,' was used. On 
those of FirEz I (A.C. 459-484) even this title was omitted, 
and merely the name was given, with some benedictive for- 
mula. such as  afzf i t ,  and this  custom was continl~ed till the end 
of the SBsSnian rule. 

From a palaeogra,phic point of view, tha t  is, as  regards the 
shapes of the Pahl:~,vi characters, he clivided the coins into 
three periods : ( a )  those whose alphabet is identical with that  
used in the rock inscriptions (from Arda&Ir I to Narses, A.C. 
224-303) ; ( h )  those whose letters are intermediate in form, 
hetween the lapidary alphabet and that  of the books (A.C. 303- 
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600) ; (c) those whose alphabet is identical with tha t  of the 
boolrs (A.C. 600-800). 

Notewithstanding the extent of his material Mordtman did 
11ot rest satisfied with his researches ; but, deeply interested in 
the subject he sought for and examined 3,000 more coins in 
addition to the 2,000 previously mentioned. His further inves- 
tigations, the aiin of which was to complete and rectify his 
former efforts, were published in two subsequent articles, in the 
' Journal of the German Oriental Society (Z.D.M.G.) ' for 1858 
and 1865 (Vol. XII:  pp. 1-56 and Vol. XJX, pp. 373-496). He 
also wrote an essay. in which he explaiued the Z'ahlavi illscrip- 
tion on seals, entitled ' Studien iiber geschnittene Steine mit 
Pehlevi Tnschriften,' in the ' Z. D.M.U.,' Vol. XVIII ,  of 1864, 
pp. 1-47 ; see also Vol. XXIX of 1875 and Vol. X X X l  oE 1877. 

His results, so far as they went beyond t'hose obtained by 
I)e Sacy and Olshausen. were contested, especially by B. Dorn 
(' RI6langes Asiatiques,' St.  Petersburg, Vol. 111, of 1858-59, 
pp. 149-165, 426.459, 460-475 and 502-531). Bartholomaei 
( '  Mblanges Asiatiques,' Vol. 111, pp 139-165 and 349-372 ; and 
' Bulletin histo]-ico-philologique,' Vol. X1V. pp. 371-378) ancl 
Khanykov (in a letter to B. Dorn), who seen1 to represent the 
Russian branch of Pahlavi numismnti,~ts. They specially 
objected to his exl~lanation of certain words and abbreviatiolls 
on the reverse of the later coins, as the naales of the mint 
cities ; also to the treatment of the Kob5d and Kl~usraii coins, 
etc. But  although the observations of Dorn contairl much 
valuable matter, and even so~ile real correctiorls of JIordt- 
~nann's  readings. the latter is right as regards the mint cities. 
His opponents are undecided how to read the words and signs 
which he so interprets. 'J'hey suppose tha t  they nlay be the 
names of the die cutters, or signs indicating the value of the 
coin or honorific epithets ; but all these opinions seem ground- 
less, and have been very ably refuted by Mordtmann (' Z.D.M.G. :' 
V O ~ .  XIX, pp. 373-413). 

Notwithstanding the objections raised against his treat- 
ment of Pahlavi numismatics, no impartial scholar can deny 
that Rlordtmann has greatly advanced our knowledge of this 
branch of antiquarian research and justice must be done to 
him for his persistent efforts in unravelling the reading of thc 
minte. His judgment is sound, his oriental scholarship anrl 
aquaintance with the Byzantine, Amh, l'ersian ancl Armenian 
historians (who are the chief sources of inforinstioil regarding 
the Srisiinian kings) is very considerable, and his zeal is indefati- 
gable. 

Sticlrel in the second part of his ' Handbuch eur 1llol.genl8n- 
dischen Miinzknnde ' (1870) and in the ' Z.D M.G ' (1870, p. 636) 
devoted several pages to the Arabo-Palllnvi coins and to some 
~ l u c e r t a i ~ ~  coins strucIr in Sogdiana during the Sfisiinian period. 

The best collection of plates of SRsiininn coins is that pub- 
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lished by B. Dorn (St. Petersburg, 1873), entitled ' Collection de 
Monnaies Sassanides de feu le Lieutenant G&n&ral J. de Bartho - 
lomaei,' but unfortunately no text accompanies the 32 plates. 
The soldier savant had proposed to  eclit his collection of 
SBsBnian coins and anncjunced in concert with Dorn the pre- 
paration of a Thesaurus numorum Sasa~aidicorum ; hut  owing 
to  diverse causes this work unfortunately could not be under- 
taken and Bartholomaei died in 1870 leaving only the engraved 
plates which furnish us with very valuable and important' 
information from the point of view of history, palacography, 
philologv and art .  The historian has uncler his ej7es a succes- 
sive and almost complete list of the SasBnian kings ; even 
Pgpak, the father of Arda&ir, the founder of the S%sB,nian 
dynasty, is not missed. The different epochs of the Pahlavi 
alphabet can be followed for more than four centuries (A.C. 
224-651). The philologist will profit by reading the legends 
which contain the attributes of the kings and other Pahlavi 
words, as  well as the Pahlavi numbers from one to forty-eight,. 
The artist also will find much of considerable interest. These 
plates will always serve as a guide and will be an  indispensable 
manual for those who are interested in SAsAnian numisrna- 
tics. 

Mordtmann having replied (in the ' Z.D.M.G.' for 1858 and 
1865) to  several criticisms made by Dorn, Bartholomaei, 
Noldeke and Salemann on certain readings of dates ancl proper 
names, resumed the question of the mints in a subsequent 
paper published in the ' Z.D.3l.G ,' Vol. XXXITT, for 1879, 
pp. 113-136. I n  the same volume (pp.  82-112) healso gavea  
complete treatise on the numismatic history of the Arab 
governors of Persia, with the cletermination of four eras, of 
Yezdegerd, of Khusrao, of the Hijra and of TabaristAn em- 
ployed on their coins. 

I n  his posthumous memoir, in the ' Z.D.M.G.' 1880, Val. 
XXXIV, pp. 1-162, which is wholly devoted to the royal 
Sasgnian coins, the earlier essays have been brought up to, 
clate. 

According to Drouin the essays of Biordtmanll coinbined 
with the plates of Bartholomaei, should he used still as the 
basis of all SBsgnian studies. 

The first published catalogue of S%s%nian coins is that by 
A.  de Markoff (1889), describing about 500 coins of the 8 ~ ~ 3 -  
nian series in  the cabinet of the Institut rle.9 Luny l ~ e s  Orieiztals 
a t  S t  Petcruburg. 

Sir A Cunningham has published some rare S ~ s ~ n i a l l  coins 
in the ' Numismatic Chronicle ' for 1893, p. 178, pl. XLII. 

Several papers have been contributed by E. Drouin 011 

HBsBnian numismatics, of which the three important ones are ' :  
' Observations .sur les monnaies lkgendes el1 ~ e h l v i ,  in the 
Revue Archdologiyue ' for 1884 and 1885 ; ' Histoire cle 1'Epi- 
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graphie Sassanide (Aperqu eom~naire ; mhmoire 111 la sechioll 
Irsnienne du Congr&s des Orientalistes tenu Paris en 8el3- 
tembre 1807) ' ; ancl ' J,es Ldgendes cles Monnaies Sassanideh 
in the Revue Archi.ologique, 1898.' The first treats of Palllavi 
numismatics generally and the second gives a bibliogrnphy of 
t,he publications on S6sBnian matters, including the coins. 
This bibliography is almost similar to that  give11 by A. de 
Markoff in his catalogue of SasBnian coins above mentioned. 
In  his third paper Drouin gives the amended readings of all 
the Siisiinian coin legends. 

E J. Rapson has described a few SSisiinian coins collected 
in Sist3n by G. P. Tate  of the Sistgn Boundary Commission in 
the ' Journal of the Royal Asiatic Society ' for 1904, pp. 673-86 
and 1 pl. 

The only other catalogue of SBsSnian coins, describing 
,,bout 7 3  coins in the Tndian Museum a t  Calcutta, is by Vin- 
cent Sunith (. Catalogl~e of the Coins in the Indian Museum, 
('alcutta.' 1906, Vol I, pl, 217-229 and pl. XXIV). 

The most notable addition in recent years to our know- 
ledge in this branch of Snsanian anti qua ria^^ research is the 
essay bv J .  de RIorgan, entitled ' C:ontribution a 1'i.tuclo des ate- 
liers nlonetaires sous la dynastic des Rois Sassanides de Perse ' 
(Revue Nz~rnisntutique, 1013). This essay deals en tirely with thc 
SiisAnian mints. De Morgan has thro~vn fresh and interesting 
light not only on the ltno~vn mints but also on several hit'herto 
unkno\vn mint-monograms. It is a comprellensive work full of 
all the latest researches and reveals a rare and vast knowlerlgc 
of places personally visited and examined. I11 fine it is a 
scientific exposition not only of the many ambiguous readings 
of the mint-monograms, but also of most of the identifications 
laid donm hypothetically by earlier authors. 

A few notes by myself on some rare SSsBnian coins will be 
found in the ' Numismatic Supplements ' XXVIII  and XXIX to  
the ' Journal of the Asiatic Society of Bengal,' Vol. XI11 of 1917 ; 
and AT.8. XXX to the J.A.S.B., Vol. XIO of 1918. 

Dr. G. F. Hill, the Keeper of coins and medals in the 
British Museum, informs me that  J. de Morgan has in a n  
:ldvanced stage of preparation a complete account of the whole 
subject of the Siisi3njali coinage. The casts of all Siisiinia~l 
coins in the British Atuseurn had alreadj~ been sul~l~l ied t80 hinl. 
His MS. and plates are allnost ready for publication, and his 
~llaterial is likely to be more complete than any a t  the com- 
mand of previous students. 

He also informs me that  W. H. Valentine has in prepara- 
tion (and far advanced) a, brief general guide to  S&s%nisn coins. 

Mr. Nelson Wright informs me tha t  De Morgan is not 
likely to complete his work for an indesnite period. 

In  the preparation of these notes and bibliography the 
followillg works have been of great assistance :- 
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Haug's ' Essay on Pahlavi ' ; 
De Markoff's ' Catalogue des monnaies Sassanides ' ; and 
Drouin's ' Histoire de l'epigraphie Sassanide.' 

J .  de Bartholomaei : ' Conjectures sur cluelques mBclailles Sassa- 
nides postkrieures au roi Firouz.' 

St .  PCtersbourg: 1847. 8". 

J .  de  Rartholomnei : ' Classement de mkdailles au type Sassa- 
nides clu point de vue de l'art.' 

St.  YBtersbourg, 1847. 8". 

J .  de  Bartholomaei : ' Lettres nu mismatiques e t arch&ologiques, 
relatives & la Transcaucasie.' 

St .  PBtersbourg, 1859. 4 .  With 4 plates. 

J .  de  Bartholonttcei : ' Extrait d'une lettre B M. Dorn,' datCe de 
Lenkoran, 12 Mai 1857, contenant des observations 
nnmismatiques, concernant les rkgnes de Kavad et de 
Khosrou I .  

MBl. Asiat., t .  111 (1859)' pp. 138-148. 

J .  de Burtholomuei : : Extraits des lettres B M. Dorn,' datCes de 
Lenkoran, 30 Juin e t  6 Juillet et de Tiflis, 11 Aofit 
1857 k propos d'une lettre de M. Khanykov, datBe de 
TBbriz, 5 ('17) Juin 1857. 

MB1. Asiat., t.. I11 (1859)' pp. 149-165. 

J .  de  Bartholomaei : ' Extraits des lettres k M. Dorn,' datkes de 
Tiflis 5, 9, 12, 16 et. 26 Mai 1855, contenant des ob- 
serv3tion5 sur la numisrnatique Sassanide, avec des 
remarques de M ,  Dorn. 

MBI. Asiat., t. 111 (1859)' pp. 340-372. 

J .  de  Burtkolomaei : ' Collection de mr>nnaies Sassanides de fen 
le Lieutenant-Gdn6ml J .  cle Bartholomaei, reprBsent6e 
d'aprks les pihces les plus ramarquables. PubliBe par 
R.  Dorn.' St. Pktersbourg, 1873. P.  10 pp. with 32 
plates and a portrait. Second edition, St. PBtersbourg, 
1875. 4". 14 pp. with 32 plates and a portrait. 

C .  Bayley : ' Sassanian Coins.' 
Calcutta, 1874, 8". 

(Extract from the Journal of the Asiatic Society of 
Bengal, 1874.) 

0. Bluu : ' Istandara de BiIBschon. Ein Beitrag zur Miinztopo- 
graphie der Sassaniclen.' 

Num. Zeitschr. Wien, Vol. ZX (1877), pp. 273- 
283. 
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B. Dorn : ' Versuch einer Erklarung von drei Miinzen rnit Sassa- 
niden-Geprage. ' 

St.  Pktersbourg, 1542. 8'. 14 pp. with 1 111. 
(Extract from the Bullet. de la classe histor.-philol. 

dc 1'Acad. Imp.  des sciences de St. Pi.terabourg, 
t .  I, col. 33-43.)  

B. Dorn : ' Ueber einige bisher ungekanntc Miinzen des clritten 
Sassaniden-Koniges Horn~isclas I .' 
Bullet. de la cla,sse des sc. hiator. -philol., etc., de 

1'Acad. Imp. des. sc. de St. Pktersboarg, t. I (1844), 
col. 273-294 with 11 plates. 

B.  Dorn : ' Die neueste Bereichcrung des asiatiscllel~ Miinz 
cabinettes der Kaiser1 Akademie der Wissensch. 11. 
Sassan iden.' 
Bullet. de la cl. des sc. hist.-philol. etc., t .  1 (1844); 

col. 107-110. 

B.  Dorn : ' Die let'zte Schenknng von morgenlandischen Miinzen 
an das asintische Museum 11. Nicht muhnmmedan- 
ische, d .  i. Parsen-Miinzcn.' 
Bullet. de la cl. cles so. hist.-philol. etc. .  t. J (1814), 

C O ~ .  270-272. 

B.  Dorn : ' Remerkungen zur Sassaniden-Miinzku~Itle.' 
Bullet. de la cl. cles, sc. hist.-philol. etc., t'. V (ISAX). 
C O ~ .  225-234. 

B. Dorn : ' Die Pehlewy-BiIunzen des nsiatischen &Iuseunls ~ C I -  

Kaiserlichen Akademie der Wissenschaften. 111. Die 
Munzen der Ispehbede, Chalifen, urld cleren Sta,t,t- 
he.lter.' 

MB1. Asiat. de  lJAcad. Imp. cles sc. de St,. 
Pktersbourg, t .  I1 (1856), pp. 249-263. 

B.  Dorn : ' Noch einige Nachweisungen uber Pehlewy- Miinzen.' 
M61. Asiat., t. I1 (1856)' pp. 387-308. 

B. Dorn : ' Ueber die letzten dem asiatischen Museum zugekom- 
menen Pehlewy -Miinzen.' 

Mdl. Asiat., t. I1 (1856), pp. 608-611. 

B. Dorn : ' Noch einige Worte uber eitl auf Pehlew y-bliinzeu 
vorkommendes sogenanntes AIiinzzeichcn order BTono- 
gramnl a , 

M61. Asiat., t. 111 ( I  85!)), pp. 286-315. 

B. Dorn : ' Neue Ansichten in der I'ehle\ify-Miinzliunde.' 
.M61. Asiat., t. 111 (1859), pp. 426-450. 

B. Dorn : ' NachtrLge zu den neuen Ansichten in der Pelllew!-- 
Miinzkunde.' 

Mi.1. Asiat., t. TI1 (1850)> pp. 460-475. 
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B. Dorn : ' Forschungen in der Pehlewy-Miinzkunde I.' 
11241. Asiat., t. 111 (l859), pp. 613-630. 

B. Dorn : ' Forschungen in cler Yehlewy -Munzkunde 11.' 
Mi.1 Asiat., t .  I V  (1863), pp. 22-24. 

B. Dorn : ' Bernerkungen uber A. Rlordtmann's Erklarung cler 
Miinzen mit Pehlevi -Legenden. 

Z.D.M.G.: XXI (186'7), pp. 161-168. 
B.  Dorn : ' Zwei dem asiatischen AIuseum zugeltommene Miin- 

zenwerbungen.' 
RIbl. Asiat., t. VI (1873), pp. 141-144. 

H. Dorn : ' Seiben aus dem Nachlass des Gen.-Lieut, von Bar- 
tholo~naei den1 asiatischen Museum zugekommene 
Miinzeli ' 

M6l. Asiat . t. VI (1873), pp. 678-680. 
B. Dorn : ' Einige Remerlcungen zur  Sassaniden-Miinzkunde. 

Mi.1. Asia0 . t .  VlII  (1881), pp. 197-201. 
B. Dorn : ' Sechsundachtzig Silbernliinzen mit Pehlewy-Inschrif- 

ten.' 
M4l. Asiat., t .  VITI (1881): pp 269-280. 

E.  Drouin : ' Observation? sur les monnaies & legendes en pehlvi 
et pehlvi-atale.' 

Paris, 1886, so, pp. 98 with 4 plates. 
(Extract from the Revue Archbologique, 1884 and 

1885.) 
E .  Drouin : ' Notice sur quelques monnaies bilingues Sassanides.' 

Revue Numismatique, VI [I, 3, 1890, pp. 358- 
365. 

E.  Drouin : ' Monnaie de Eorbn reine Sassanide.' 
Rev. Num. 1893, pp. 167-175. 

E.  Drouin : ' Une mkdaille d'or de Kobad.' 
Bulletin Numismatiyue, Vol. 11. 1893, pp. 

61-65. 
E. Drouin : ' Monnaies Sassanides inhdites.' 

Rev. Num., XIII,  1895; pp. 45-64. 
E. Drouin : ' Sur quelques monnaies en bronze, de l'epoque Sag- 

sanide.' 
Journal Asiatiqne, V, ser. 9, 1895, pp. 165-168. 

E.  Drouin : ' Les lkgendes des monnaies Sasssnides.' 
Paris, 1898. 13'. pp. 57. 

(Extract from the Revue Archkologique, 1898, PP. 
62-202.) 

E.  Drouin : ' I,es symbols astrologiques sur les monnaies de la 
Perse.' 

Gazette belge de Numismatique, Bruxelles, 
1901, pp. 8. 



1'321.J Nztntisnznlic Supplement N o  XSS 1'. 113 

c h .  11.1. FrnehlL : ' Die Chosr&n-Miinzen dcr friiheren Ambischen 
Cha,lifen. ' 

Mitau, 1%'. 4". 
(Estrnctfromthe Ja1~1:esverhancll. d .  Iiul-1Bnd. Ge- 

sellsch., t. 11, pp. 401-416.) 
Ch. 11.1. P1.a&n : Supp16ment till m6moire sur les nlonnaies 

arabes au coil1 des Cl~asroes et chalifes a.vant l'an 
75 de l'hegire.' 

Journ. Asiat. (1884)' t .  IV, 1). 331. 

Ch. M .  Fraeh?a : ' Ueber eine Munze des Sassaniden Narses.' 
St. Yetersburger Zeitung, 1829. No. 6. 

A. de LongpCrier : ' Essai sur les mkdailles des rois Yeises de la 
dynastje Sassanide.' 

Paris, 1840. 4'. IV, pp .88  with 12 plates. 
J. Ii(nr~baceX. ?) : ' Beschreih~inp einer Sammlung von Sassani- 

denrniinzen.' 
Wiener nuni. Monatshefte, t .  I (1865), pp. 

25-35; 52-6!) wit11 2 pl. 
A Krccfft : ' Ueher Herr11 P~*ofessor Olshausen's Entzifferong 

der Pehlewi-Legenden auf Miinzen.' 
Wient,er Jahrb.,  t .  CVI, Anzeigel)lat,t fiir 

Wisseasch. u.  Kunst (1844), pp. 1-33 wit11 
1 pl. 

-1Tlulmusi : ' Mo~let~e die Sasnnidi.' 
Mode'ne, 1887. 

A .  de Mnrkolj : ' Catalogue cles mon~iaies Arsacidcs, Subarsa- 
cides, Saseanides, etc.' 

Clollections Scientifiques de 1' Institut des 
Langues Orientales. Tom. V, St. P6ters- 
bourg, 1889. 8'. pp. 136 wihh 2 plates. 

-~o~nrnse?z : ' Ueber das Gewicht. der Sassaniden -Miinzen.' 
Z.D.M.G., VIII (1854)' pp. 571-572. 

A. D. Jlo~*dtrnunn : ' Auszuge aus Rriefen a n  Prof. Olshausen.' 
Z.D.M.G., 11 (18448, pp. 108-116. 

A .  D. Mordlmnnn : ' Schreiben an Prof. Olshausen.' 
%.n.M.C;. , IV (1850)' pp. 83-96 ; 505-50!). 

1). lllo?'rlhncotn : . Erk l i i r i~n~  der Mtinzen mit Pelllen-i-Lcgerl- 
den.' 

Leipzig, 1854. 8'. pp. 266 alld 10 plates. 
Also Z.D.M.G.. VIII (1854), pp. 1-209 arid 10 

da tes .  
A D. Yordtrnan?~ : ' Erkl8r~11l~  der lltilrrell ruit Pehle~vi-Legen- 

den. Theil 11.' 
Leipzig, 1858. 8". with 1 pl. 
Also Z.D.M.G., XI1 (1858)' pp. 1-57 wit,h 1 

pl. and 4 tables. 
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A.  D.  Morcltrnanr~ : ' Erklarung der Miinzen mit Pehlewi-Legen- 
clen.' 

Z.D.M.G., X I X  (1865)' pp. 373-496 ; and 
Nachtrag, p.  679. 

A .  D.  1Clordimnnn : ' Sassaniden-iCIiinze11.' 
Grote's Miinzstudien. V, pp. 1-8. 

A .  D.  Mordt?nnlzn : ' Numismatik der Sassaniden.'.* 
Reilage zur Allgemeine Zeitung, 1873, No. 

308. 
A.  D. Mnrdtrnu?z?i : ' Zur Pehlevi-J,lunzknnde, 1V.' 

Z.D.M.G., XXXII I  (1870); pp. 82-142. 
A .  D.  Mordtmann : ' Zur Pehlevi-iCIunzkunde, V.' 

Z.D.M.G., XXXIV (1880)' pp. 1-162 with 1 
plate. 

J .  de Morgan : ' Contribution a l'6tude dcs ateliers monetaires 
sous In dynastie des Rois Sassanides de  Perse.' 

Revile Numismatique, 1913, pp. 15-41 ; 157- 
189 ; 333-362 ; 486-523. 

Th. Noldeke : ' Zur Erklarung der sassaniden-Miinzen.' 
Z.Y.Al..G., XXXI (1877)' pp. 147-151. 

T h .  Noldeke : ' Zur Pehlevi Sprache und Munzkunde.' 
Z.D.M.G., XXXII I  (1579)' pp. 687-693. 

H ,  Nutzei : ' Sassanid. Miinzstempel.' 
J .  Pr .  K. Beiblatt, 31, 11, pp. 48-50. [gen.' 

R. Nutzel : ' Amtliche Berichte aus den konigl. Kunstsammlun- 
December 1912, col. 41-46, 8 fig. 

I n  this article are described the SSieSinian gold coins 
recently acquired by the Berlin Museum. 

J .  Olshausen : ' Die Pehlewi-Legenden auf den Munzen der letz- 
ten Siisdniden, auf clen altesten Miinzen arabischer 
Chalifen, a i ~ f  den Munzen der Ispehbeds von Taberis- 
tdn und auf indo-persischen Miitlzen des ostlichen 
Iriin: zum erstenmale gelesen und erklart.' 

Kopenhageil, 1843, 8'. 
This work was translated into English by Wilson, 

see Numismatic: Chronicle, I X  (1 848)' pp. 60-92 ; 
121-146. See also Quatremhre in the Journ. des 
Savants, 1840, pp. 406-413. 

,Sir W .  Ouseleg : ' Observations on some Medals and Gems bear- 
ing inscriptions in the Pahlawi or ancient Persick 
character.' 

London, 1801. 4". 
-Peterman?t : ' Ueber die in d e ~ n  Kgl. Museum befindlichen 

Sassaniden Miinzen.' 
Monatsbericht der Berliner Akad. der 

Wissench., 1857, pp. 445-448. 
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E .  J .  Rapsou : ' Notes on ancient coins collected in Seistan by 
Mr. Cj. P.  Tate of the Seistan Boundary Conimission 
(VII Sassanian Dynasty).' 

J.K.A.S. 1904, pp. 673-ti86 and 1 pl. 
8. de Sacy : ' Bl&moirs sur diverses anticluitkti de la Perse, e t  

s l ~ r  les m4dailles des rois de la dj~nastie cles Sassauides. 
suivis de l'histoire de cette dynastic, brad. tlu porsnn 
de Mirchond.' 

Paris, 1793, 4". 

C .  Salemann : ' Ueber eine pehlevisch-arabische Rlunze.' 
Trsvaux de la 111 s6ss. du congr. intern. des 

orient. & St. P6tersbourg 1876, p. 511. 
V .  A. Smith : ' Catalogue of the coins in the Indian Museum, 

Calcutta.' Including the Cabinet of the Asiatic 
Society of Bengal, Vol. I, part 3, Sassanian Coins. pp. 
"7-229 and 1 pl., 

Oxford, 1906. 

F. Soret : . Lettre h RI. J .  Olsha,usen sur quelques nli.dailles 
uouvelles au tj713(> Sassn~~ide. '  

Gbnhve. 1847. 8". With 1 1)1. 
E.  Thomas : ' Sassnnian Coins.' 

Xum. Chron. XI1 (1850), pp. ti%-77 ; and XV 
(1852), pp. 65-66; 180-187. 

E.  Thoruc~s : . Notes introductory to Sassanian Mint Monograins 
and Gems.' 

J .R.A.S. ,  XI11 (1852), pp. 373-428 with 3 pl. 
E. Thoma.?: ' Numismatic and other antiquarian illustrntions 

of the rule of the Sassaniaris in Persia i1.D. 226 to 
652 (or The Sassanians in Persia).' 

1-ondon, 1873. 8". 43, 16, 34 pp. and 7 pl. 
Extract frorn the Num. Chron., Vol. XI1 (1872), 

pp. 33-59,105--119,271-286 ; and Vol. XI11 (1873), 
pp. 320-253. 

Th. Ch. Tychsen : ' Commentationes IV de numis vetarum Per- 
sitrum.' 

Comment. Reg. Soc. Scient. Goetting, 1808- 
13.  4". 

TI&. Ch.  Tych.sen : ' De nunlrnis veterum Persarnul.' 
Conlnlentatio tertia, qua reguni Sassanidarum 

nummi illustrantur. 
Gottingae, 1812. 4'. With 2 pl. 

H. H .  TVil.son : ' Ariana Antiqua.' 
London, 1841. 4"p. 452 with 22 pl. 

* * * " * 'Sel tenesassani~.  Miinzen. Mit. Abb.' 
(hrtenlaube, 1908, p. 1002 sy. 
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(1. Goldmiinze d, Sassaniden kol~igs Varanes I11 ; 2. Gold- 
miinze d,  konigjn Purandocht. D. Ai~fschriften beider 
siild in Pehlewi) . 

This paper is mentioned in the Jahresberichte der 
CTeschichtswissenschaft, S X X I  (1908), Perser, E. 
Wilhelm, p. I, 33, no. 11 1 ; but  the names of the 
author and the journal are not given. 

It appears from the Orientalisch Litteratur Zeitung. 1 1 .  
pp. 48 and 257 that  a gold coin of Bahriim I11 was presented 
to the Royal Museum of Berlin in 1907. Perhaps it is the  
same as described above. 

FT'RDOONJEIE 1). J. P-s~usri. 
26th June, 1919. 

In imitation of the aclnlirable example set by the conlpilers 
of the cat'alogucs of Mu&al coins in the Calcutta and Lahore 
Museums I have extracted the following notes from n mass of 
material collected for private reference, in the hope that they 
may be of use to others, and encourage collectors to assist in 
the completion of a list which does not pretend to be exhaus- 
tive in any way. Much has yet to be learned regarding the 
provincial mints of the earlier rulers, and the list of lSliri.mints 
is still far from complete. Save in a. few cases which are sup- 
ported by historical references, J have ignored purely conjec- 
tural references. Many mints have been suggested which are 
not in the list, but  they yet neecl definite proof, and possibly 
their omission may incite the propounders of these suggestions 
to  establish their theories by irrefutable evidence. 

This is believed to be a copper mint of Sher Sh%h;who 
obtained possession O F  t.he celebrated hill fortress through the 
agency of K_haw%s KhRn. It had belonged formerly to RSja 
MB1 1)eo of Jodhpur. The mint was long unrecoenized, owing 
to the similarity of the name to Alwar, but t.he colns_of the two 
places difler. slightly in detail, those attributed to  Abu being 
peculiar, a t  all events in the issues of 951, in having the date 
both on the area and on the margin of the obverse. There is 
no reason to believe tha t  this mint contjn~led to work after the 
death of 8her S h ~ h  in 952. 

- 
dgra. 

A small copper coin attributed to Altarn9h was  truck at 
some town whose name m i g u  be read aR Bgm, but  no menti011 
of t h i ~  place ncr:urA in history until its founclation, or por~sib1.f' 
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its restoration, by Sikandar Lodi, vrho made Agra his capital 
and abandoned Dehli. The name does not appear on the coins 
of Sikanclar Lodi or his successor, but both Hiibar and Hum&- 
1 ~ ~ 1 1  made dgra a mint for silver and copper. From thv cap- 
ture of the city by Sher Shah in 947 the numisniatic importance 
of the place increased. Sher ShBh, Islam Shah ancl Mnham- 
mad 'Adil struck silver rupees here, though the name appears 
on the copper coinage only of the first of these monarchs. 
Issues of Ibriihim and Sikandar, both of whom lleld Xgra for 
a t ime,  have not been discovered. 

A mint for copper coin was established a t  Alwar by Sher 
ShBh, 950 being the earliest known date. The mint was main- 
tained by Islhm Shsh, who'also struck rupees here. 

This, the ancieli t .ljoclllva~ was first discovered by Mr.  
Nelson Wright to have been a Siiri mint. The coins issued from 
-41vad11 are not representecl in any public collection and are of 
copper only. Dnms and lialf-cl2m.; were issnecl h,v Islam Shiih, 
and a cloubtful rending gives a dam of Sher Sh5h adso. 

The modern Bhnnpiira takes its name fro111 a hill fortress 
in the Indore State near the right bank of the Chambal. A 
few rare rupees of Rher Shsh bear a name reacl by Thomas as 
BhAnpfir, but no reference to the place is to be foiind in the 
historians. If hhe reading is correct, a mint must have been 
established here in 950 by Sher Shah as a post on the road from 
Rantanlbhor to  Ujjain ; but  though the name has not been 
determined with sufficient certainty, no more gatisfactory read- 
ing has yet been suggested. 

The old stronghold of Bigna became a mint for copper 
under Stlev Shsli, a,ntl the d'iuis here straclr are of a cliaracter- 
i h c  type. In the reign of Isl5ln Shah the mint produced 
rclpees of two types, but his copper coins Ilnve not yct been 
recognized with c~~. tnint ,y .  

This term. signifying merely ' the cities of India ' appears 
011 a few coins of Altamsh and his immediate successors. I t  
indicates no mint, I>ut as i t  is combined with Lakhnnuti in a, 
coin of NR'siru-cl-din iklahmfid, i t  may be presumed tha,t it was 
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applied generically to the count,qr of Hilldust%n and included 
Rengal. 

Bud Hiindim ( 1 ) .  

Numerous copper coins, both d'ims and half-dams of I s l a l~~  
Shah, of a very distinctive and unusual type, bear a mint-name 
which has long been a subject of speculation. Dr. Hoernle 
suggested Luclhiana, bu t  this is clearly nntenable, for the 
second portion of the name is obvionsly A J A ~ ~ A .  The first por- 
tion, provided there are no letters omitted from the beginning, is 

or more probably J,!. The design of the coin is so different 
from tha t  of ally other issue by the same Sult%n that  it may well 
he regarded as provincial. 

The most probable suggestion is that  the HRndia of these 
coins is the modern Handia in the HoshangSibSCd district. 
Handia has the remains of a n  old fort  built in the days of 
Sher RhRh, and commands one of the most frequented passages 
of the Narbada, on the main route from Ujjain to BurhSCnpiir 
I t  is described as a n  ancient Hindu town founded by R85R 
Rhoja Deva PanwKr, and Sher Shnh gave i t  with Sew5is in 
jZgTr to ShujB'at Khan, who subsequently held Ujiain, Mandii 
and Samngpiir. At a later date  Handia was transferred to the 
jagir of Eihnr Khan Sarwiini, and in the days of Humiiyun the 
jagirdar was Mehtar Zambiir. who was driven out and com- 
pelled to take refuge a t  Ujjain by Sikandar =an and other 
insurgents. 

The place reappears frequently in later history a i d  was 
the seat of a faujcliir so long as i t  remailled in the possession 
of the Rilu&als, while under the Marathiis ~ t ,  n a s  the head- 
quarters of a n  'Zmil 

I t  is clear tha t  the town was of inlportance and in the 
days of the 8iiri Sultans i t  constituted the southernmost fortress 
of the empire. 

The nameis given as Handia by the author of t he '  Muntakh- 
ah-1-luhiib,' and it iq unnecessary to Iav too much stress on the 
quantity of the initial syllable 

The name Riil or Riid presents a greater difficulty, but 
possibly t,his may be an abbreviation of the full name Handia 

,# Bulang Shah, the place being named after n saint whose tomh 
is still honoured. 

The identitication is not certain by any means, but at 
least i t  is as plausible as  any other which has been put for- 
ward hitherto. 

C'huniir . 

The ancient stronghold of Chunar came a t  an  early date 
into the hands of Sher S h ~ h ,  but no coins of this mint earlier 
than 949 have yet come to light. Silver and copper were 
minted here by Sher ShRh, TslRrn ShRh and Mul!arnmad 'Adil. 
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Dlit*u-1-Isliim. 

This mint appears first on the coins of 'AlBu-d-din 
blul!arnmad and thereafter occurs till thc middle of the reign 
of Muhammad bin Tugl~laq. I t  is generally regarded as a 
synonym for Hazrat Dehli, but coins of both mints appear 
regularly in the same years and there is often a marked differ- 
ence in their design and in the style of f~xecution. The earliest 
coics known which bear this name are of 702, and i t  is sng 
gested that the establishment of a second mint a t  Dehli dates 
from the time when 'klau-d-din Mul~ammad renloved his 
capital from Old Dehli to  his new cily of Siri, which was 
entitled Daru-1-Uilsfat. The College founded by Altamsh a t  
the back of the Jiimi' Masjid of Old Dehli, and restored by 
' Alau -d-din, is frequently called Daru-1-lslii~n, and i t  is quite 
probable t,hat the valuable right of striking coin was left to  the 
religious foundation after the removal of the Conrt from tha t  
immediate neighbourhood. 

D~rzilntabn(1, see 7)eogir. 

Dehli. 

The capital city of the Sultfins was ~laturall!; their cl~ief 
place of mintage, and Dehli, with the epithet.: of Hazrat or 
DBru-1-mulk, which to have been used indiscriminately. 
a t  all events from the days of Mul~am~nad bin Tu&laq onwards, 
appears on the coins of all the ltings from Altamsh to Siknndar 
Lodi. The latter ~noved his capital to Agra, a,nd aft.er 908 the 
name of the capital vanishes from the coinage until i t  was 
restored by HumSiyiin. Sher Shah struck coins n.t Shergadh 
'urf Hazrat Dehli, the place of mintage being his fort of 
Shergadh. begun by HumSiyiin and completed by himself. Rare 
coins of the first year of Isla111 Shah bear the name of Dehli, 
but thereafter none are known till the return of Huiniiyun, 
unless, as has been suggested, the Shahgadh of Islam ShAh 
and Muhammad 'Adil refers to the imperial capital. 

Hazrat Dehli or Dehli Daru-1-mulk refer to  Old Dehli till 
t,he days of 'Al5u-d-din hluhammad and his foundation of 
Siri. Possibljv the royal luint was moved to Tu&laqSi,bRd for 
the short time during \vhich that fortress was occupied, but  
thereafter it reulnined :xt Siri or Ipiroz?lxicl a,ccordil~g to the 
inclination of the rriler, until the (lays O F  thc Sfir is.  

See also Dfi ru-1- I SIR nl and Ja l i i inpa l~~h.  

Qila' Deogir first appears as a. mint of the Dehli Bultjins 
in the reign of 'A1Ru.d-din Muhammad. I t  is doubtful if any 
coins were struck here before 714, sltho~lgh the fort. mas h k e n  
in 709. Issues of gold and silver n.re know~l of Aliiu-d-din 
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' 31ul~anlmad and GlliRsu-d-din T u d ~ l a y .  It is probable that, 
the gold coins of Qutbu-d-din ilIub:lralt struck a t  Qutbnbiid in 
718 and 719 are really coins of Deogir, the name of Qutbiibgd 
commemorating the recapture nntl rebuilding of the fortress 
by tha t  monarch. Deogir n7a.; a ~ n i n t  of RIul!ammad bin 
Tu&laq and his gold clinlirs give the place the title of 
,?f,!a +a ,;=I r21,)J/ &+i. 

J 

The place was also named Daulatiiib3d by Mul>a,aimad bin 
Tl~&laq, who undertooli the disastrolls experiment of trans- 
ferring his capital thither from L)ehli in 740. The change was 
shorl;lived, for in the following year Dehli again became the 
recognized seat of government,. I t  is curious to find the name 
of DaulatZibiid employed on the posthumous gold and silver 
coins of Ghiiisu-d-din Tu&laq struck in 725 and 726, as in the 
three succeeding Scars the nanle of the mint reverts to Deogir, 
while on the brass tokens of 7::O and the following years we 
find Da.ulat?tbad, this name making infrequent reappearances 
thereafber. 

Dhlir. 
The mountain stronghold of Dhar in the country of Malwa 

received abundant attent.ion from the Sult;i,na of Dehli, but 
no mint was established there till the days of hll~hammad bin 
T u d l a q :  who struck large numbers of brass ttrnkas a t  Darra 
Dhiir, the pass of DhRr, sonletirnes misspelt Dlth%r on these 
coins. The place was occupied by the Siris,  but no mint 
appears t o  ha,ve been established there. 

This is the suggested reading of a mint which appears 011 

s solitary coppsr coin of Cihi5su-d-din Ralban, published by 
JIr. Whitehead. The position of the place is not known, and 
i t  illust be inclucled among the  questions which still await 
elucidation with regard to the mint-towns of this SultRn. 

This name first Appears as a mint 011 the coins of Jaliilu- 
d-din 3Iul!:\1nmad, Snltnn of Bengal from 817-836. 

Coins were struck here as earlv as  946 by Sher Shiih and 
i t  coutinued t o  issuo rupees throughout his reign. No later 
rupees are known and i t  would seem that  the mint was closed 
by Islgm Sh3h. 

The place is now known as Fal-itlplir ant1 qives its name 
to a district in Bengal. 

(~'cLuI.. 

A mysterious rupee of Shamsu-d-din Altatl~sh bears a 
mint which resembles ,,Ci ant1 this has.been read as bn-Gaur. 
.A gold coin publisher1 by Thorrrns has the \vortl~ ),CJ uJA and rz 



similar interpretation has been given. An alternative reading 
is Nagor, but this place is inrariably written Niigor. Th(. 
problern h2,s not been solvecl, but in ally case !:anr is rinlikelj~ 
as we aIe lolcl that  the  n a m e  was changed from Gaur to 
Lakhnauti before tlie days of Altnmsh. X closc esamiriatioi~ 
of the rupee in the Indian Rluseunl conr~incrs me that the mint  
is L a k n i ~ ~ t i ;  but the qoltl coin. as rc.proilucec1 1)y rJ'hi)n~as, 
cannot be so read. 

GzoZl in).. 
The renowned fortress of Cw5liar b~cutne ,  t~pparently for 

the first time, a place of mintage in thc reign of Sber ShSll, 
into whose possession it passed In 947. Thereafter the mint 
was used very largely bv that  Sultiin and his successors, IslSnl 
Shah and Mul~arnmad 'Adil, both silver and copper coins being 
issiiecl in ~rofusion. The copper coins of Isl5m Shnh, how- 
eveI, are rare, and the t\vn types of ~ ~ I V S  struck bv Mul!ain- 
nlad 'Xdil are not cBommon. 

Fi i.s?Gr. 

The toun and fo~trecs of Hisshr was founded by Firoz 
SllBll, but the place does riot allpear as a mint till the d a ~ s  of 
the Siiri dmasty.  I t  fins the birth-place of Sher ShBh, arltl 
possibly on this account i t  rosc t'o greater prominence when 
that  great monarch incorporated it in hiq \bide dominion> 
Only copper ipsucd fro111 this mint and, ns far as is kno~vn, i t  
ceased working a t  the end of his reign, no coins of Tslirni S11511 
having yet come to light. 

In the catalogue of the White King collection reference is 
made to a billon coin of this mint isailetl by Mul~ammad bin 
TudJaq .  but the coin is not illlistrated and the reading needs 
confirmation. 

Jahtinpaniih. 

The portion of the triple town of nehli lrnown as Jahan-  
panrih, which occupies the space between Old Dehli and Siri 
was founded by Muhammad bin Tu&laq. The name never 
appears on coins, however, till the days of Sher Shrih. Thomas 
a t  first considered the word to be a mere title of the Sulkfin. 
but subsequently he changed hi* ~nincl ancl r e~a rded  it a s  the 
name of the mint a l , r~~pt ly  inecttcd Hi$ v ~ c u  has heen 
adoptccl by subsequent nlithorities. ~nc~lndlng his Nelso~l 
Wright, who regard it as the nanle of the Dohli mint, presum- 
ably by analogy from the fact that :he new city built by 
Humiiyfin, and completed hy Sher ShRh under the name ot 
Shergadh 'urf Hazrat Dehli, was styled by the former monarch 
ninpan%h. 

N o w  no histolical reference can be found to Dehli under 
the nnnie of Jahiinpan5h during the reign of Sher ShRh. 011 
the contrary \rc have coins bearing this word and di~t~cd in 
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946, while those of 947 are very numerous. Sher S h ~ h  did 
not gain possession of Dehli till t,he end of 047, and he is not 
likely to have struck coins bearing tha t  mint-name before it 
was included in his dominions. Again with very few excep- 
tions. such as  the Sharifabsd coins of the earlier type, the 
mint is always prefaced by the word ?arb, and this never 
occurs before Jahhnpanah. Further, t h r  rupees of Ujjain bear 
the words ?arb Ujjain on the obverse margin, whereas on the 
reverse the honorific title of the sovereign is Abii-l-Muzaffar 
JahanpanRh; a fact which sho~vs conclusivelv tha t  Jahiin- 
panRh in this instance cannot be anything but  a n  honorific 
epithet. Contemporary histories show tha t  the Siiri Sultans 
and Akbar were commonly addressed by this term, and this, 
in conjunction with the other evidence adduced, tends to 
show that  in the case of Mr. Thomas second thoughts were 
unfortunate and tha t  definite authority for the inclusion of 
Jahhnpcznah among the mints of the PathRns is still lacking. 

We are told in the . Tarikh-i-Mob&rak Shahi ' that Piroz 
Shah founded a new fort and city a t  Jaunpfir by the name of 
ZafarFibiid and tha t  he installed his son Fa th  Khhn as viceroy 
of the eastern portions of his dominions with the right to coin. 
The issues bearing the name of this p r~nce  are clearly of a pro- 
vincial type, as pointed out by Thomas, but  while it is almost 
certain tha t  they were struck a t  Jaunpiir, there is 110 mention 
of the place of mintage in the description. The Sharqi dynastj. 
similarly omitted the name of their capital in the abundant 
issues of coins from their mint, and the name does not appear 
till the conquest of Jaunpiir by Bahlol Ludi, who struck small 
coins with the mint given as Shahr Jaunpiir. After him came 
the luckless B5rbak, but  Sikandar Lodi did not continue t'he 
practice. Jaunpfir was a mint of %bar and Humiiyiin, and 
was adorned with the title of Iihita-i-rnutabnrrak. The place 
fell a t  an early date into the hands of Sher Shah, but none of 
his known coins bear this name. Copper was struck there, 
however, by Muhammacl 'Adil. who retained Jaunpiir till shortly 
before his death. 

The small town of Jhiisi is situated opposite the fort of 
AllahnbEid on the north bank of the Ganges. I t  figures as a 
mint on a rare rnpee of Muhammad 'Adil. and on some similar 
gold pieces which are not above suspicion. 

The old l~uhammatlan stronghold of KRlpi on the Jumna 
did not attain the dignity of n, mint-city until the days of 
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Sher Shdh, who from 948 onward3 struck both silver and 
copper coin there. His example was followed by IslLtm ShBh 
and hluljammacl 'ddil, but the silver coins of the latter are 
verx scarce. l 'he mint jvns retained by Akhar, whose KRlpi 
coins bear a very close resrrnblanae to those of the Suri type. 

Liihor. 

This great city appears to have possessed a mint only ill 
the davs of Altamsh and afterwards a t  the extreme end of the 
Pathsn period, when rupees were struck here by 8i tandar  Siir. 
before his overthrow by the forces of Huiniiyii~~. The lather 
had established a mint here during the first part  of his reign, 
but Sher ShBh appears to have neglected the place altogether. 
confining his attention to the great chain of forts extending 
nlorlg the frontier from the hills to Multsn. 

Lakhnau. 
The present capital of Oudh is an ancient city, but  it did 

not rise t,o much importance till the days of Sher Shiih, who 
established there a mint for copper coins These are not 
particularly common, and none have vet been Found of lsl%m 
R h ~ h  or his successor. 

Lalcl~naul i .  
The famous citv of Gaur under the name of Lakl~iinuti, 

written Laknauti till the days of Ghiiisu-d-din Ihlban,  was tlle 
Muhamnladan capital of Bcngal f roln the time of Qutbn -c l -c l in  
Aibak. who entrrlstetl the eastern province to bIu!lamn~atl 
Bak_hti%r Khilji This chieftain is said to have destroyed 
Nuclclea and to have made Laknauti his headquarters, striking 
coin in his o\t7n name. 

Shamsu-d-din Altamsh in 622 secured Lakhnauti for him- 
self and struck coin there. Among his successors, rupees from 
this mint are known of Razia, NBsiru-d-din MahmGd and 
Ralban. The last changed the name on the coins from Lak- 
nauti to Khita Lakhnauti, the alteration occurring in 667. 
After the death of Balban a separate kingdom of Bengal was 
formed, and Lakhnauti ceases to appear on the coinage of the 
Dehli SultiXns till its recover" by Aluljammad bit1 Tagl~lacl. 
This monarch struck gold, silver and brass a t  Shahr  IJakhiinuti 
from 727 till 735, after ~vhich date tllc Benynl ru1t.r appear, to 
have regained his independence. The luinl on the brass issues 
of 731 is styled Iqliru 1,althnnnti. 

See also Ganr. 
lMnlol 

Tlle frontier fortress of Malot, near RRwalpindi. was built 
by T ~ t a r  U a n  Yusufkhel in tlle days of Bahlol Lodi and was 
illcluded by Sher ShRh in his chaiu of permanent works, I\ hicli 
\\'ere afterwards strengthened nntl estended by h i s  son. Rotll 
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8her Shah ancl Isl?ini Sh5h ~naintained a mint for copper coins 
a t  Xalot, ancl a few silver issues of the forriler are known. 

This reading has been nluc.E cli-putecl, but  is llo\r accepted 
as Ihe place a t  which n rare type of gold coin hearing the 
name of Glhizsu-d-din Tug&laq was strucl;. These coins \\.ere 
the product of the expedition led by his son, Fnbru-d-di:i 
J i n 5 ,  better known as  Muhanllllacl bin 'J1u&laq. 9 s  no to~vll 
is specified, i t  is presumed that  the issue occurred during the 
first siege of Warangal, afterwards styled Sulk?inl~fir (q.v.) by 
its conqueror. The name reappears in 525H. on the posthu- 
n ~ o u s  gold ant1 silver coins of T u a l n q .  

Copper coins attribukecl to Alt,amsh, but  bearing no name 
of the ruler, were s t r~ lck  a t  blult5n. Thereafter the place 
disa.ppears from the coinage ti!l the days of the Rlubal  Empire. 

8 5 y o r  see Caul.. 

This town had from the first a close connection with the 
Siiri dynasty. as IbrAhim KhSn, the grandfather oi-' Sher 
Sh;ih, died here, after having held a ja'gir in tha t  neighbourhood 
for many years. Possibly owing to this connection, but more 
probably on account of the copper mines in the vicinity, Sher 
ShBh established a mint here, which produced copper coins in 
great abundance. His successor, Tslanl Shah, also minted 
rupees a t  NRrnol, and this example wa3 f(11lowcd by Muham- 
macl 'ddil. a t  all events in the first two  years of his reign. 
The con~monest type of d'im issued by the latter Sulkin came 
from this mint, and the execution corresponds very closelv 
with tha t  of the coin-; here produced by hiu predecessor, but 
the name very rarely appears in the inscription, ancl even then 
is little Inore than fragmentary 

Patna. 
The location of a mint a t  Patna befor2 t'he days of the 

JIuAals is a t  least doubtful. It has been suggested that  the 
mint-name on a coin of Fath Kha;n, the son of Iciroz ShRh, can 
be read Shahr Patna,  bu t  this is mere conjecture, and ftirt.her it 
is questionable whether Patna was a city of any importance a t  
that  period I t s  rise date3 from the foundation of the fort by 
Sher Sh%h in !)4H: for which see Kas i lp i r .  

Set. Shcrgndh 'urf Qanauj and Sh,%hgadh. 



The mint of Qiln' QutbnbSd appear* only on gold coins of 
(Jutbu-d-din Mubnrak and in no cahe before 71s. Hitherto i t  
has been sap~sosed tha t  this was merely a uanle given to llehli 
hut as the capital stvled in the earlier issues of that  lting 
H a ~ r a t  Dehli or DRru 1-RiIulk Debli l~ecatne in 718 Hszrat 
DRru-1-ailsfat, it is Inore reasonable to look elsenrhere. 111 

728  Qukbu-d-din proceeded southwards in consequence of i n  
surrections. We arc t.old tha l  he recaptured a n d  rehtored 
the fort of Deogir, in which he erected a great mosque. I t  
would be only in keeping with the character of this vainglori- 
ous monarch to assume that he gave his own nnn:e to the 
town bearing a Hindu appellation which had for a time the 
honour of sheltering the self-stvled ILhaliia of Isln111. 

The fortress of RRisin in RlRlwa was captured by Sher 
Shah in 550, this exploit being accompanied b,y a shameful 
nlassczcre of the garrison after capitulation on terms. A ~ n i n t  
was established here for silver and copper, and this was main- 
tained by Islnm Shgh, after whose cleat11 the place \vas logt to 
the Dehli kingdom and incorporated in Mtil\\-a by Bnz Bnh5- 
dur.  

R n ~ ~ t a y ~ ~ h h o r .  

The celebrated fortress of 13autambhor was captu rcci by 
Ehamsu-d-din Alt,amsh, and thereafter i t  appears freqaentl y 
in the annals of the Dehlj Sultnns. I t  did not, however, take 
its place among the mint cities of the empire till its capture by 
Sher ShRh in 949. It was then assigned in jZg.i?- to his eldest' 
sou, 'Adil NlTn, hut its history as a mint appears to have 
been brief. The rupees oE Rantarnbhor are very scarce, and 
no copper coin has yet been published. Coins of Isl5m Shqh 
from this mint have never bem reported. 

A rare rupev of Sher Shiih was struck a t  Rasiilpiir. a place 
wllich is unmentioned in the hiqt,orics, and unfortnuntely ccnu- 
not be determined by the alternative name as this has never 
heen read with cer taint .~ Mr. Nelson Wright suggests Pntna. 
and bhis is a t  least a possible readin5 We kno~v that  Sher 
Shdh built the fort of Patna, which in consequence became 
one of the largest- cities in the province and by its rise caused 
the ruin of the old town of BihAr. This occurred in 948. 
There is a RasiilpGr less bhan twenty miles upstrea~n fro111 the 
modern town of Patna, known as RasiilpBr Maner. The situa- 
tion of this place agrees better with the nccount given in the 
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TZrikh-i-DEi.Cidi than Patna as  it now stands, so that probably 
the for t  of Sher Shah was considerably above the town of 
Patna and nearer the present cantonment of Dgnapfir, if not 
actually situated there. 

Rohtii;.~. 

See Shergadh. I t  is very doubtful whether Sher Shiih, 
nrho undoubtedly stored his t r e ~ s u r e  in this fortress, strack 
ally coin here. One dam of 951 niight be read as issued from 
the Rohtas mint, bu t  the reading is most uncertain and in 
view of the close proximity of Shergadh the theory must be 
abandoned until definite proof is forthcoming. 

SGhut - i - S i ? ~ d .  
This curious appellation appears on rare billon coins of 

FProz Shah and commemorates the period when he and his 
army were lost in the desert of Sind during the futile expedi- 
tions against Tat ta .  The coins are undated and constitutc 
merely a camp mintage. 

Sambhal. 
The ancient Hindu town of Sambhal in Rohilkhand had 

long been the headquarters of a province, but  no coins were 
struck there till Sher Shah established a mint for copper, prob- 
ably in 950. Both dams and half-darns of this ruler are 
known, but only one of TslRm Shah has yet come to light, al- 
though Sambhal formed his temporary capital for a consider- 
able period. lbrshim Siir also made Bambhal his headquarters 
during his struggle for supremacy, but none of his rare coins 
record this mint. 

Satgiion. 
Satgaon or SatgBnw appears as a mint for the first time 

in the days of Rluljammad bin T u d ~ l a q ,  who issued therefrom 
gold, silver and brass coins frorn-727 to  735. The place is 
sometimes called 'Arsat Satganw, but  there is 110 reason for 
differentiating between the district and the town. 

The mint was maintained a t  intervals by the ICiult8ns of 
Rengal, and was revived by Sher Shah, as  fa r  as  can be ascer- 
tained, in 950. Two types of rupee struck by IslBm Shah are 
known, and the mint was working till the end of his reign, 

Shahgadh. 
The position of this place is not known. I t  has been sug- 

gested tha t  i t  is either Dehli or Shergndh (q .v . )  The mint is 
represented by dstns and half darns of Islam ShRh, from 058, 
and of ZCluhammad 'Adil. There is a Shshgsdh in the Bareilljl 
district, which tradition ascribes to I s l ~ r n  Shsh, but it, is very 
(loubtful whether this emall fort ever attained the importance 
of a mint. 
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A more probable suggestion is tha t  the name of Shergadh 
'urf Qanauj was changed to ShAhgadh by lsl&nl Shah between 
056 and 058, the altered appellation being retained by Akbar, 
whose coins bear the name of Qa,nauj 'urf Shahgadh. 

This was a Bengal mint establislled i n  946 by Sher S h ~ h  
almost a t  the commencement of his reign. Tts existence a t  
this early date is interesting as showing the estent of hi. 
dominions a t  the time when he defeated Huma,ylin find further 
as indicating the manner in which he completed the co~lcluest 
of Bengal proper after securing all the country from Rohtas to 
the sea. 

The mint was maintained by Islam Shah, but  appears to  
have ceased operations after 954. 

Shergadh. 

Coins were struck a t  Inany places bearing this name in 
the reign of Sher Shah, hut generally the locality is designated 
clearly by some acldit,iou such as Shergaclh 'urf Hazrat Dehli, 
Shergadh 'urf Qanauj, and so on. Shergadh plain and simple 
or Qila' Shergadh implies the Shergadh par ex~:ellc.~ace, the for- 
tress which was regarded rightly as the foundation of the im- 
perial structure erected by that remarkable soldier and states- 
man. 

The story of the acqui~it~ion by Sher 8ha,h of the fort of 
Rohtas made so great an impression on the minds of the his- 
torians that they generally formed the conclusion-a conclu- 
sion adopted by no less an authority than Edward Thomas- 
tha t  Rohtas was renamed Shergadh. The impression is 
strengthened by the statement in the ' Tiirikh-i-Sl~er Shahi ' that  
Itohtiis was garrisoned by 10,000 matchlockmen and tha t  trea- 
sures without number or reckoning were kept in the fort. 
This may have been the case, but  R,ohtii~ was not Shergadh 
a'nd i t  is very doubtful whether Rohtas possessed a mint. 

The fort of Shergadh is well known 8 s  a Protected Monu- 
ment. I t  is in the ShiihBbBd district, about halfway between 
Ehabua and R,oht%,s, and is described, somewhat inadequately 
i t  is true, in the Annual Report of the: Ar~haeolo~icnl  Surve~- ,  
Eastern Circle, for 1902. There it is statred that  Sher Shiih 
built the fort as being more advantageonsly situated than 
Rohtas. ' A b b ~ s  I.hiEn, the author of the historjr quobecl, 
states that  Sher KhR'n, as he then was, built n fortress as n 
refuge in the hills of Nahrkunda or Bahrlrunda, as i t  is written 
variously, and gave it the name of Shergadh. The difference 
between Rohtas and Shergadh was well known to  Abu-1-E'azl, 
who states that  first Rohtiis and then Shergadh surrendered to 
Akbar in t,he 21st year of his reign. 
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Silver coins oE Sller S11nll were issued a t  least as early as 
!I46 from the mint of Shergadh. In  the last two venrs of the 
reign the type is diFferent fro111 other rupee of this S u l t ~ n ,  
as  the name of Sher Shah is preceded by the title ,LC 3-(,iJt 

uI+-~,JI a1J1 and the mint is given as Qila' Shergadh. Air, 

Rodgers publishecl a snlall coppel coin with the clatt. 943, but 
this readlog seems somewhat doubtful, though i t  is certain that 
Sher Shah first assumed the royal title 2.tz this place. 

IslSim Shah issued both silver ant1 copper coins from the 
Shergadh mint, but as the SGri kingdon1 hecame more strongly 
establishecl, the place. only slightly less remote than KohtBs. 
seems to have lost i ts  political and numismatic importance, its 
retention being donbtle3s clue to scntinlental considerations. 

I t  is just possible that  1sl;im Shn l~  changed the name to 
Shahgadh, as  we find coins oE that  mint up  ko 9611, when Dehll 
( q . ~ . )  had been los t ,  b r ~ t  soon after the fortress passed with 
Roht'is into other hancls and \vhen conquered br, Alrbar both 
belonged to the Hindu Raja of GLxnjnuti. 

The stronghold of Bakar o r  Rhakkar on the Indus was 
conquered by Altamsh, bu t  in later days was generally held 
by some independent or c i  nasi-dependent chieftain. ' A  bbiis 
Khan, the author of tlle ' T5rib i-Sher Shahi ' states that 
Haibat I W n ,  aftcr suppressing the Eilnch rebellion in 949, 
founded a city in the countrv of hlultSin \vhich he nained 
Shergadh. This was ltnown as Shergadh 'urf Shiqq-i-Bakar 
and a mint was instituted there. Rupees oE Sher Shah from 
950 onwards are known, as well as gold and silver coins of 
Tglanl Shah, \vhile the British M n s ~ u m  possesses a fine rupee 
of blul~ammad '.Tdil from this mint. 

Sherqxrlh 'urf [Iazrnt Dehli 
See Dehli. 

((;heryarlh ' , u ~ * l  Qu?~n,uj .  

The ancient city of Qanauj was undoubtedly used as a 
mint in the dajw of Muhammad bin SRm for the production of 
the g ~ l d  coins struck after the model adopted by  the Gahar- 
war RBjas of tha t  place ; but  the mint name is not givcn, and 
Qana.uj does not appear on any coin till the days of lslsim 
Shah, whose dams of this issue are well known. 

A rare rupee of Altamsh struck a t  Biliidu-l-hincl has an 

imperE~ct legend on the reverse containing the words 9 e?r 
Jtf. I t  is sllggested tha t  the " cities of Ind " majr be here 
specified and bhat t'he provincial capitals of CJanauj and Koil 
('Allgarh) are desiqnatetl. 



The name Shergadll derived its origin froin a fort built by 
Sher ShBh near the old city ancl occupied by a permarlent 
garrison. I t  does not appear, however. tha t  n mint was 
established till the following reign. the earliest recorctecl coin 
being of 955. 

See however Sh%hgadh. 

Two t,ypes of da,ms struck bj, Sher Shall bear the ~u in t -  
name of Qila' Shergadh 'urf ( 1 ) .  The alias is written Jt?>, 1111t 

the identification is difficult, as the word in some cases amppear.- 
JJ+! and in others JYr!. I t  is not likely to be tlle original 8her- 
gadh. for these coins do not appear before 050, hy which time 
the Shergadh in the ShahiibBd district had become too well 
known to neod any explanatory description. There were 
many places called Shergadh and the choice is varied. One 
lies clue \vest, of Jodhpur, and another was on the North-West, 
Frontier? a l ~ o  kno\vn a.s little R,oht%s. Both had pernlanent, 
garrisons a8nd either might have been a place of mintage, 
though the latter \va.s unnecessary owing to the proximity of 
Malot. 'The problenl awaits so l~~ t ion ,  hut it is possible tha.t, 
the fort in Bihsr tJook its alias from an adjoining village of 
Renfnl. 

,S?~,ltiinpu?. ( I ) .  

This narile was glven b:, R'lul!ammatl bin T u d l a q  to the 
to\vn of Warangal in tl~rl NieBin's clominions. Gold coiu.;. 
both the heavy diniirs of his ear l -  years and light pieces of 
140 p i n s  after 733, were struck there. but  the place did not, 
remain Ion; under the control of Dehli, and its numismatic 
interest disappears before the end of this reign. 

A single silver coin of Ghiiisu-d-din Balban and a solitary 
copper specimen bear the name of Khita Sul~Bnpiir as  their 
place of mintage. I t  seems certain that  this town lay in the 
Frlnjab and it probably derived its name from the assu~nption 
of royalty by tlle former viceroy, who so long had held tha t  
province under his s\rny. Consequently it  is safe to assume 
that the mint toolc its name from the tonln of Sulhanpiir 
which is situated on the east bank of the BeRs, in the soutller~l 
extremity of the Kapurthala State. This n-as tlle recognized 
crossing on the route from Dehli to L ~ h o r ,  and the place is Inen - 
tioned frequent1 y by the historians fro111 the days of Rnlbalr 
on wards. 

SzsnZrgGon 
This was esclusively a Bengal mint aild the sole reason 

for its i~lclusion in this list is the existerlce of gold ant1 silvct 
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coins, the latter published by Thomas, which nrere st,rucli at  
this place in 728 by Ghiiisu-d-din Bah5dur ShAh of Bengal 
un.der the explicit suzerainty of Mul,~ainniad bin TuyL~laq. 

7'ilciny. see i~lulk-i-Tilanq. 

Tirlzzit see il1u&luypiir, 

This nppellation appears solely on coins of hIul!ammad 
bin T u a l a q ,  who seems to have commen~orated his conquests 
in the East  hy giving Tirhut his own name. A solitary gold 
coin with this designation is k~lown. but  it appears also on the 
rare brass tankas struck in the (lays of the forced currency, 
recorded dates being 730 and 731. 

The Wbite King Catalogue contains a 1.eference to a coin 
of F a t h  B a n  and Firoz which is supposed to have been struck 
a t  Iqlim Tudilaclpir,  bu t  this reading must he r~garded as 
conjectural till verified by other specimens. It is probable that 
the suggestion arose from the now established fact that Fat14 
Khan struck coins with the mint name Iqlimu-sh-Sharq, the 
place of i s ~ u e  being probably Jaunprir. 

The ancient city of Ujjain, celeb]-ated in tradition as the 
capital of VikramiiditySi, figures largely in the history of the 
Dehli Sultans but  no mint appears to  have been established 
there till i ts  conquest by Sher Shah in 949. Rupees of two 
types issued in tha t  year and others are known of later date ; 
but, apparentlv no copper coin was struck, and the mint seema 
t o  have ceased work when I ~ l g r n  Shah came to the throne. 

220. THE COINS O F  MUHAMMAD B I N  TULXLAQ. 

" The work of filling in the  interstices left by Mr. Thomas: 
in his ' Catalogue of Pathan Coins ' has of late made such steady 
progress, tha t  the time would seem to  have come to collect the 
scattered notices of new coins brought to light during the past 
twenty years, and to prepare a comprehensive ca,talogue of the 
period. Under present condition8 the privizte collecttor, who 
desires to know how far his own coins add to the general 
knowledge, has to devote to his object an amount of research 
for which he is little able to spare time, through journals and 
proceedings to which he possibly may not have easy access." 

So wrote Mr. H. Nelson Wright just nineteer: years ago in 
the Journal of the Royal Asiatic Society, but  although since 



tha,t article was n-ritten, 1na!l:,7 scattered not,ices of in- 
teresting coins of the AIul!an~madan Sult%ns of Dehli have 
appeared in va.rions journals, no nttjelnpt l ~ a s  1)een made by 
any nulnisnlntist to draw u p  and publish lists of the coins 
iss11ed I,y aujr of tlie Icings of the dynasties. which comprisecl 
the era of Mul!a~nnladan 1:ule ill India. Tt i,q with view to 
assisting others interested in this branch of Indian numismn- 
tics that; I publish this list of t l ~ e  coirls of Sult;Tn B~ul~arnnlad 
bin Tu&laq-a list which was originally drawn up for my 
own inf~rmat~ion, but one nhich 1 have reason to  believe will 
be of service to others. 

So far as possible, in denoting coins, I have recorcled 
specinlells published in the catalogues of the various nluseums 
of India. Catalogues of all collections in Indian Museums 
have however not yet been published and besides museum 
collections there are several private collections in existence 
which contain int,eresting nrlcl often unique coins. These have 
as far as possible I,een -reco~-decl in t.he list, but owing to the 
War T have been unable t,o draw upon the store of interesting 
coins contained in the fine collection of %%r. H. Nelson Wright, 
than whom I 1 ~ 1 1 0 ~ ~ -  of no one rnolre qualified and capable of 
evolving a complete compendium of t;11e coins of the Milham- 
niadan Siilt%ns of Dehli, a ~vork ~vhich is m:ich to be desired 
and one which, taking into vien- the work n.11ich has lately 
heen done on other. branches of Inclian nulnismatics, is long 
overclue. 

The list of the mintages of Mul!ammacl bin Tu&laq pub- 
lished herewith is, I am sure, b? no means complete. If how- 
ever the publication results in the correction of any inherent 
inaccuracies ancl in the bringing to light of coins not contailled 
in the list, then I will feel that the publication of this cata- 
logue has been useful. 

A list ,of the references and abbreviations employed has 
been included as also a set of translations of the coin legends. 
For the translations I am indebted to those published by Mr .  
Nelson Wright in his ' Cata,logue of Coins in the Indian Museum, 
Calcutta,' and to renderings of Thorr~as in his ' Chronicles of 

the Pathan kings of 1)ehli.' The publication of a complete 
set of plates of the coins tluscri1)ecl \vould ha\-e been a deeir- 
able feature I)ut, in ?.ie\\- of tlle expense involved and the 
clificalties in the u,ay of obtaining casts of many unique 
coins, the idea must be abandoned. As far as possible the 
publications in which the various coins hare  a,lready been 
figured have been noted. I have to recorcl my indebted- 
ness to those numismatists n7ho have sent me information 
regarding coins in their private collections ancl especially to 

I Adtlenda to the series oE Coins of the Pathtin SriltZLns of nehli by 
H.  Nelson Wright, T.C.S., ,To\il.nal of the Royal Asiatic Sociot~  . 1900 



Col. B. R. Nevill, I.C.S., wliv has greatly ass i~ t~ed  me by giving 
me the benefit of his intimate knowledge of the coinage of the 
period and by editing this catalogue before it went to press. 

Obz.. Rev. 
The Kalima in n circle. I<! yJI 
Margin :- 
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Mint Hn?rrrt Deltlz'. 
Gold. 

1. Date 726 A.H. (wt. 169 grs., S. 9 5 ) ,  1.hi.C. No. 301. 

2. Date 725 A.H. (~vt.  166 grs., s.  . I") .  I.M.C. No. 321 
(fig.) 

3. Date '728 A.H.. ?Vhite King Sale Cat. KO. 3147. 

Mint DEru-1-Islfim. 
G'old. 

4. Date 725 A.H. (w t .  168 grs , s. .8). I.M.C. No. 302. 
5. 3 , 727 A.H. (wt. 167.3 grs.). Thos. No. 172. 
6 ,, 729 X.H., Indian Museum. 

JYilver 
7. Date 725 A.H. ( w t .  168.7 grs., s. .95) ,  I.M.C. No. 322, 
8. . 726 A.H., (wt. 169 grs.), T i  Nelson Wright. 

lJ.K.i \ .S. .  1900 (pl.  I ,  fig. 13). 

Mint Iqlz'm Tu.&laqpiir ' u ~ f  T i ~ h u t .  
Bold. 

9. Date 735 A.H. (wt  170 grs., s .  . 85 ) .  R. B. whitehead, 
.J.A.S.R., 1910, p. 567. 

Mint Sulgiion. 
19ilver. 

LO. Date 729 A.H. (wt. 170.5 grs., Y .  .!15), I.M.C. NO. 324 
(fig*) 

1 1 .  ,, 730 A.H. (wt. 170-5 grs.). I.M.C. No. 325. 
12. ,, 733 A.H. ( ~ v t .  168 grs.), 1.M.C. No. 327. 
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Mint Sh(6hr Lokh?zall.ti. 
C:old. 

1 Date 734 A.H. (wt. 172 grs.). Coll. H .  R Nevill. 

Silver.  
14. Date 727 A.H. (wt. 168.5 gr8. s. 1.02).  L.M.C. 

p. 48, No. 1 .  
15. Date 729 A.H.. Coll. H. R. Nevill. 
16. ,, 7 3 0 A . H . ,  ., , > 1 7  

1 7 .  . 733 A.H. ,  ( w t  168.5 grs.) ,  Thos , No. 187, cf .  
G B. Rleazby, J.A.B.B. ,  1901, N.S. III . ,  No. 19 
(fig. pl. I X ,  I ) ,  for a variety with obv. and rev. 
arranged in square areas. 

19. R.iI1.C. No. 276 is another variety hut  the date is 
donbtfnl. 

A.  
Obv. ICev. 

The Kalima in a circle. Tn a. double circle. 

Margin :- u G j  G; vp 
., . 

etc, ' LS IAJ  i,A=? )li+J I l i b  La) u+t,Jt +dl 

51ij u? A."" ~ J I  

Mint Ha?t.cct 1)ehli. 
(;old. 

20. Date 727 A.H. (wt. 1 8 9 9 g r s . , s .  .7) ,  I.M.C. No. 306. 
21. ,, 728 A.H.  (wt 198.5 grs.), Thos. No. 173. 
22. ,, 729 A.H., Thos. No. 173. 

A s  above but U J 3 * ) ~  in margin in place of )[i!dr 

Sileer. 
22A. Date 727 A.H., (wt,. 142 g1-s.) Coll. H. Nclsou 

Wright. 

Mint Sat!qGo,t. 
Gnld. 

23. Date 734 A.H.  (wt,. 198.3 grs. ,  s. .65).  L.M.C. p. 479 
No. 2 .  

d 

24. ,, 735 A.H.  (wt. 198.3 grs.. s. .66), T,.M.C. p. 47. 
No. 1. 

B. 

.4s above I)nt date in ~nergin in fignrea. 
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Mint Qibbcclu-1-IslZtn u 'n i  Waz~c i l  Deoyi~.. 
Gold 

25.  Date 725 A.H. ( w t .  197 grs., s. .i), 1.M C:. No. 307. 
26. ,, 728 A .H.  (wt 193 grs.). 1.M.C'. No 308 (fig.). 

AS a l~ovc  b11t ,~JC 

Silver. 
26A. Date 727 A.H. ( M  t .  141.5 grs), Coll. H.  Nelson 

Cl'right. 
As above, but d L  instead of )liu 

Mint Qibbutzi-l-I.rliin~ n'ni DZrzi-1 - ) n z d l c  L)cc zila ftibiitl 
Gold. 

27. Date 728 A.H. (wt. 141 grs.) H. Nelson Wright 
.J .R.A.S.  1900 11, No. 11. 131. I. 10. 

Mint. Qibhatzb-1-IslGm a'ni Huzrat D ~ ~ l n f G b t i t l .  
Gold. 

28. Date 730 A.H. (wt.  143 grs., s. .7) ,  H. Nelson Wright, 
J..\.S B. 1905, N.S. ir .  (fig. pl. 1V. 1). 

Mint Diinc-1-mulk Sultiit~pur. 
Gold. 

29. Date 729 A.H. (wt. 142 grs.), H. Nelson Wright, 
J.R.A.S. 1900, TI, 1\70. 10 (fig. pl. I.  9). 

29A. ,, 730 A.H. (wt.  142 grs.), Co!l. A. Nelsoil Wright. 
30. ,, 732 A.H. (wt. 141.5 gls.) ,  Coll. H. I?. Nevill. 

C. 
Obv. Kev.  

The Kalima. 
Margin :- A?JI urn j ,j 

,$,,A A ~ J ;  ui \&AJI I L ~  +,,i a1J1 ,A? &bl I 

etc. 81A51.A~ u? 
G'old. 

31. Date 729 A.H. (wt,.  170 grs.), Coll. Lucknow Mus. 

111. THE " A Z ~ N  " Turn. 
Obc. Reu. 

8 a1 J&I In a circle. 
.m 

b l ) ~  3 &JI +ti! & ~ J I  

4 j  34ka u&5..J~ 
A,=m &*A1 > 

,[hl,Jl r l t  
A J ~ ; ,  Margin :- 

etc. d i d  G l a d  &Id- ) ( ~ ? J J /  I&& +,,; 



Silver. 
35. 
36. 

Date 763 A.H. ( \ v t  195.5 grs.), Thos. No. 171. 
, 726 A.H. ( n r t .  199 5 grs., s. .!3), 1.M.C. No. 30:;. 
l ,  727 A.H. (wt,. 195 grs.), 1.M.C. NO. 304. 

As above but " 'adali " instrad of ' ' dinsr " in mar- 
gin. 

Mint Huzt.nt I)ehli. 

Date 765 A.H. ( w t .  140 grs.), Thos. No. 180. 
,, 726 A.H. (1-r.t. 141.5 grs., s. ,95).  I.M.C. No. 323 

(fig.) 
,, 727 A.H. (wt. 139 gta.), Thos. No. 181 

As above but '. dInAr " in margin. 

Mint Rhal~r St~l(C(~~piir. 
Gold. 

35. Date 726 AH.  (wt.  1 C,!)..? grs.). C'oll. H. Nelsoil 
Wright. 

3 8 A .  ,, 728 A.H. ( n i .  198 gr>., s. 8). C'oll. H. R, Nevill. 
39. , 729 A H .  ( ~ v t .  170 grs.). Tho3 No. 175 ancl 

I 75a. 

Mint. C/atbutz~-1-IslCm u'tzi Eluz~.at Deogir ('adnli). 

A ilver. 
3 9 A .  Date 727 A.H. (figuraes) (wt. 142.5 grs.) (;oil. H. 

Nelson Wright. 

I v .  
O h .  Rev. 
dlJ I In a circle. 

, . , +JI L)~S b LSb 

sl,HaJ l ~ r ) !  A&=& 

&j 

Ma,rgiil :- 
etc. L i u  ,le: li ~ A J  

J 

Mint Hnz,.ni Dehl;. 
Gold. 

40. Date 727 -4.H., Thos. No. 176.  
d l .  ,, 733 A . H  , ,, ,, ,, 
42. . 736 .4.H., (wt. 170.7 grs., s. . 7 ) ,  I.M.C. No. 312. 
43. . 737 A.H., (wt. 17lgrs . ) ,  I.M.C. No. 313. 
44 ,, 74 1 A . H . ,  White King Coll. Sale Cat,. No. 3136. 
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ISiboer. 
4.5. Dat.e 732 A . H .  ( w t .  170.3 grs., s .  .8.5): I.;\.I.C!. No. 326 

(fig.) 

3Iint IJZI.U-1-1 s l u , ~ .  
c:o2/E. 

46. Date 734 A.H. .  H. Xelson Wright. ,J.K.X.S. 1900, 
p. 776. 

47. . 737 A.H.  ( w t .  170.5 grs.). H .  Nelson Wright, 
.J.R.A.S. 1!)00, 11, No. 12, pl. 1, 11. 

aSi lcer .  
48. J h t e  734 A . H .  (nt .  168 grs.), Thos No 188. 

V .  HALF-DIXAK. 
Obv Rev. 

A+=*, C J " ~  

&A u, p:l; &" 
rnLA ur++iJ I 

Qold. 
4 .  Wt. 99-1 grs., s .  .65. I.M.C,'. No. 314 (fig.) 

VI .  
Ohv. Rev. 

In a six-foil border within In  a circle. 
a circle. 

+7= ,lhLJ I 

and date in Arabic. 

0 .  Date 728 A H .  ( ~ t .  198 grs.), (loll. H. Nelson Wright. 
503. ' , 729 A.H. (wt. 197.6, s. .8), I.M.C. No. 309 (fig.) 

A s  above but legend on obverse enclosed in a pen- 
tagon composed of three interwoven lines. 

51. Date 729 A.H. (wt. 169 grs.). C'oll. H. R.  Nevill. 
52. . 733 ,, ( ~ r  t. 160.8 grs., s. .7) ,  I.M.C. No. 310. 
.?3. . 734 ,, I . M . 0 .  No. 311. 
54 .  - - . 739 , . ( w t .  IS!) grs ), Thos. No. 170. 
3.7. . 741 ,, ('011 H. R Nevill. 

56. ,, 727 ,, Coll. H H .  Nevill. - - 
. j i .  .. 728 ,, ( w t .  134.7 grs., 8. -751, 1 .$I.C. No. 330. 



Date 721) A.H.  ( I \  t. 140 grs.), 1.Al.C:. I\'o. 331. 
, 730 ,, ( I \  t. 140 grs.) I.M.C. No. 3.32. 
, 750 ., with date 15 hollv in last line. Coll. 

H. H .  Nevill. 
7 1 . (u t .  142 grs.), 1.3l.C'. S o .  333 (fig ) . 

. 732 ,, ( w t .  144 grs., s. .:;). C'oll. H. M. Whit- 
tell. 

. , 734 , (wt. 136.5 grs.), I.M.C. No 334. 
, 735 . Coll. H K. Nc\-111 
, 7'37 ,, > \ 

3 - > 7 

66 . 740 ,, > 7 3 9 . 1 

67. ,, 741 ,, (wt.  239grs., s. .7), Coll. H .  &I.Whittell. 
68. ,, 742 ,, Coll. H. R. Kevill. 
69. . 747 , ( w t .  140 grs., s. .76), L.M.C. p. 48, 

No. 2. 

VIT. 
Obo. 12ev. 

In circle. 111 circle. 

v r  d 

Billon. 
70. Date 725 A.H. (wt. 57 grs., s. 55) T.M.C. No. 335 

(fig. 
71. ,, 726 A.H., Coll. H. K. Nevill. 
72. ,, 727 A.H. (wt  57 grs., s. .6), L.1I.C. Supp. p. 19, 

No. 142. 
73. . 728 A . H . ,  Coll. H. R. Nevill. 

3) 

A s  above but ,Jh1-)1 in place of date on reverse. 

74. (wt. 52 grs., 8. . 7 ) ,  R. B. Whitehead, J.A.S.B. 1910 
No. v. 

V I I I .  
0 6 c .  Reu. 

I l l  +l& L'! 

fidt j ,+kg . a+na 

Jit?Jl, 
< 

8 i L i l &  
Rillon. 

75. Date 727 A.H. (wt. SO grs.), Coll. F. J .  Thallawala. 
Apparently a coin issued in Ma'abar. My 
rendering of the legend on obv, is open to 
correction. I believe Mr. R'. R.  \Vhitehead 
intends piiblishing the coin. 
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I X .  
Obc. Rev .  

In a circle. In a circle 

Billon. 
76. Date 726 A.H.  (wt.  57 grs., s. . 5 5 ) ,  1.BI.C. No. 337. 
77. ,, 727 -4.H. (wt.  56grs . ) ,  I.RilC. No. 339 (fig.). 
78. . 728 A.H.  (ivt. 50 grs.), I .M.C.  No. 341. 
70. .. 720 A.H. ,  Rodgers' Cat p. 94. No. 35. 

S .  
Obv. Rev. 

&Ihl-Jt w4 j diihl, csal:, 

Billon. 
80. Date 727 AH. (wt.  55.2 grs., s.  .55), I .M.C.  No. 342 

(fig.). 
81. ,, 732 A . H . ,  Thos. No. 192. 

XI. 
Obv. Rec. 

In a circle. 111 a circle. 
+ltJ I 36n4 

d l  ,,a+ #I% ~ l i j  

v r e  

Bi Ron. 
82. Date 730 A.H. (wt. 53 grs., s .  .55), I .M.C.  NO. 343 

(fig.) 
83. ,, 733 A.H. (wt .  54 grs.), Coll R .  B. Whitehead. 
84. ,, 734 A . H . ,  White King Coll. Sale Cat. NO. 3164- 

XII .  
Obv. Rev. 

In a circle. In a circle. 
dl+J I &I,Jl 

~ & * J I  j ~ j l i j  a.na 

dJ v r r  
Billon. 

85. T)ate 732 A.H.  (wt.  55 grs., s. . 5 5 ) ,  I.M.C. No. 344. 
86. , 733 A .  H.  (\\.t. 56.5 g r ~ . ) ,  I.M.C. S o .  345. 
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87. Dato731A.H.. I . h I C .  No. 346 (fig.) 
88. .. 7 3 6 A . H .  ( n t .  57 grs.), T.M.C. NO. 347. 
89. ,, 736 .A.H., 1.M.C;. Xo. 348. 
90. . 737 A.H. ( w t .  55 grs., s. .6), Coll. H. PI. Whittell. 
91. ,, 738 A H., T.M.C. No. 340. 
92. ,, 7.39 . 4 . H . ,  Tlios. No. 193. 

XITT. 
Obv. Rev. 

CJI C..J and date in .4rabic worcls. 

Date 727 A . H . ,  Thos. No. 194. 
, . 730 A.H., Thos No. 194. 
. 732 A .H , Coll. H. R .  Nevill. 
, 733 A.H. (wt .  55 grs., s. ,6) ,  1 .M C. No. 350 
. 734 A.H. (wt. 55 grs.), I .M.C. No. 351 (fig.) 
, 735 A.H. (n~t,.  54 grs.), 1.M.C'. No. 352. 
, , 736 A.H. (wt. 53 grs.. s. 55). I. .M.C. Supl, 

p. 9, No. 143. 
,, 737 A.H. (wt. 56 grs.), 1.M C. No. 353. 
. 738 -4.H.) Thos. No. 194. 
. '739 A.H., Rodgers' Cat. 13. 94. No. 32 [Date 

doubtf ull. 

S I V .  
Obv. Rev. 

As above in double circle. I n  circle. 

v PI= 
Billon. 

103. Date 734 A.H. (wt.  50 grs., s. .6). K. B. Whitehead, 
. J  ..4.S.R. 1910. No. IV. 

XV.  
Ohv. Rev. 

T n  dolible circle. 
crll,Jl &.A* 

'jJA 

Margin :- 
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Billon. 
104. (Wt .  52.5 grs.. 3.  '45), 1.Jl.C'. No. 354 (fig.). 
105. Date 734 A.H., ('011. H. R .  Nevill. 

S V I .  
Obv. Rec. 

I n  a double circle. 111 a double circle. 
Jhl-J I WJ 34an 

dl)( Jb 8 \ k d ~ i  

Copper.  

106. ( W t .  65 grs., s .  .6 ) .  1.JI.C'. No. 364 (fig.). 

S V I l .  
Obv. Hev. 

In a double circle. In a double circle. 

107. (Wt. 56 grs., s. .6), 1.hI.C:. S o .  365. 
As above but  ,+a in place of &ws 

Copper. 
108. (Wt.  53 grs., s. .54), Coll. H. M. Whittell. 

XVIII.  
Obv. Rev. 

In a circle. In a circle. 

,u 

V r Y -  +) 
Copper.  

109. Date 730 A.H. ( w t .  50.5 grs., a. -5).  I.M.C. No. 366 
(fig.). 

110. , 732 A.H. (wt.  54 grs., s. .FjB) ,  L.M.C. Supp. 
p. 20, No. 144. 

S I X .  
Ohv. Rev. 

In a double circle. 

& l J  GJ1) G l ~ j  

3l n rgin : - 
,J uU ~ c o i ~ b  ,J 3L.u 



1921 .I iVzcnzis?nniic S t iplr lei . ,~e?tt  N o .  ,YSS 1' 14 1 

Coppel- .  
111. ] )a te732 A.H. ( ~ 1 .  53 g r s , s .  55). I .R I . ( ' .  No .368  

(fig.). 
112. 7-11 A.H., (loll. H. K .  Nerill 

S x. 
Obv. 11'er. 

It1 a donble circl(.. l n  a double cil*ole 

~\ALl.ij 

Copper .  
113. (Wt.  55.5 grs.. s. .5), 1.hI.P. X o .  370 

S XI.  
Obv. K e l ~ .  

rl" YI c f ~  &+=a 

JJW I 51~; 
Copper .  

114 ( W t  55 grs.), Ko(lgers .T.A.S.P,.  IS!).?. =\pl)arently a 
coin issned in Jl~'11nr 

Copper .  
115. (,s. . 6 ) , B . M C .  No. 384. 

n1.m. 7 ([ .hi[ . ( : . )  in last line. 1u.m. 4 in first line. 

d l  ini Deitdi. 
Gold. 

116. Date 741 A.H., B.M.C. 228 (fig.) 
117. ,, 742 A.H. ( w t .  168 grs., s. .8), I.11.C. 315, but 

1-10 mint marks 011 either face. 
118. 742 A.H. (wt,. 169 grs , s. .1). Coll. H. $1. Whittell 
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Obverse and reverse arranged in i~ quatrefoil with- 
in a double lined circle and m.m e on rev. 

119. Date 743 1 l . H .  (wt.  168 grs ), 1 R1.C. No. 316, bllt 
no m. marks. 

120. Date 744 A.H., (wt.  16U grs.) 1.31 'IC' No. 317, no 
m.m. on obv. 

Mint. Dn?rlntZbiid. 

omitting cS; before on obverse. 

121. Date 745 A.H. ( w t .  150 grs ), ('011. H. Nelson Wright. 
With R.everse as  above and with o b r e r ~ e  of No. 40 above, 

apparently a " freak." 

Gold. 
122. JVt.  172.3 grs , Rodgers, J.A.S.R. 2894, No. 22, p. 68 

(fig. pl. V, 22). 
With Reverse as above 011 both faces. Apparently a 

': freak." 

Gold. 
123. Bodleian Library (.:at. No. 509. 
As on No. 121 hut 1n.m. 'i on obv. and m .  m. 2 on reverse. 

j9ilver. 
124. Date 742 A.H. ( w t .  1C1.7 g ~ s . ) ,  H. Nelson Wright, 

J.R.A.S. 1900, 11, No. 14 (fig. pl. I, 13). 

[ N o ~ ~ . - l ' h i s  cannot be regarded a s  a silver tvpe, being 
struck from a gold die.: 

XXIV. 
0h11.  Rev. 

In  a circle, 
,+ksjl rlajl u ~ ~ i - 4 J ~  
&' alJ1 A*l= ,*J1 ,?a1 611 1, 

,~+Jl*lJ wtM 

Margin :-- 

u les ~ J I  rba cs3d 
i ! l 4 ~ -  , u:*~jl . . . . . . 

Mint Huzrcct Uehli 
Billon. 

125. Date 74- A.H. (wt.  143, Y. .75), I.R.I.C. No. 357 fig. 
126. ,, 744 A.H., Coll. H R. Nevill. 
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Mint DazclntabEd. 
Billon. 

127. 744 A . H .  (wt. 138 grs.), Thos, No. 215n. This coin 
has also date in figures below on Obv. 

-4s above but margin on reverse reads 

2 &-+i a c d i ~ ~ , ~  Jllo 

bill or^. 
128. Date 756 A.H. ( w t .  125.5 grs.), 11. Nelson Wright, 

J . K . A . S .  1900, No. 17 (pl. 1, 14). 

Tn circle. 
,&jI rlrJI ,QSLJI 
; 

Ls J ~ n l  .. d l  1, 
,,+J r I cs5:\d t +J I 

V156 Jlargi~l :- 
~ J L W  , . . . . , . . . . . . . . LA +..d 

Billon. 
129. Date 745 A.H. ( w t .  146 grs., s. . 7 ) ,  I.M.C. No. 359, 

fig. 
SXVI.  

Obti. Rev. . . 
A Q ~ J A  C S ~ J ~ - . J ~  

G; a1J1 ~ 1 1 1 ~  

)?t" v!=r 

Billon. 
130. Date 742 A.H. (wt. 55 grs.), Thos. No 216. 
131. ,, 743 A.H., B.M.C. No. 333 (fig.). 
N.B.-Thomas classed this coin as of copper. It is how- 

ever of billon and one in my own collection dated 743 A.H. 
is of nearly pure silver. 

XXVII. 
Obc. Rev. 

~ J I  ~ 6 + 1 a J 1 ,  

;WI 6<i-.J1 
LS '2 

Copper. 
132. (wt  52 grs., s. .5), 1.b4.C. No. 372. 

As above but  m.m. 7 below on obverse a,nd above 
and below on reverse. 
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Copper .  
133. (\j7tt 77 grs.), Koclgers: J.A.S.B. (fig 36). 

XXVIII .  
Oba. l ieu.  

A I J I  &n+lhJ~ , 
j,Y k cs; v p r 

Coppet. .  
134. Date 742 A.H., (wt. 5.5 grs.), Thos. No. 217 
135. ,, 741 A.H., (loll. H. R. Nevill. 

STRUCK IN THE NAfilTi: OF THE [LHAT.~F~ A L  H A K I M  11. 

X S I X .  
Ohl;. Ilr v .  

In a cinque foil I n  a cinque foil. 
yt f ,>I dl!)  

I u+\~,.J~ a+=.t crl+*dl 

1 +A' j l i  

,a[! ,+<[dt 
Gold. 

136. (Wt .  170 grs., s. 75), I.M.C. No. 318. 
A s  above but  no marginal ornamentation and m.nl. 

2 on reverse. 
G'olcl. 

137. ( l r t .  168 grs.), T.M.C. No. 319. 

X X S .  
Ohu. Heu.  

but As above bu t  no mar- 
ginal orna.mentn- \?nJl ,JI 
tion ~ ~ l m  ~ l i  &=.I 

Cfold: 
138. (Wt. 169), I.M.C. No. 320 (fig.). 

XXXT. 
Obv. Hev. 

In a yuatrefoil within a I n  a quatrefoil within a 
circle. circle. 
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Gold. 
139. (;'oil. Prince of Wales &Ins. Bombay. 

Billon. 
145. 

(Wt .  140 grs.), Coll. H. l i .  Ncvill. 
As above but  with Q after,! on reverse. 

(Wt. 141 grs., s. .65), I.M.C. No. 360 (fig.). 
As above but with 'I after,! on reverse. 

(Wt. 141 grs., s. .65),  I.M.C. No. 360. 
As above but  marginal ornamentatioii a six-foil, no 

m.m. after,? on reverse buh m m. 2 on obverse. 

(Wt. 1.37 grs., s. .7), Coll. H. M. Whittell. 
A s  above hut  in a quatrefoil and Q after 9 on 

reverse. 

(Wt, 55grs . ,  s. -55). I.M.C. No. 363 
As above but  A after>! on reverse 

(Wt .  52 grs., s. .52), Coll. H. PI'[. Whittell. 

XXXII .  
Obv. Rev. 

I n  cinqnefoil. In cinquefoil. 
,dl& It all! 

e:ia,+Jt J+s t ,a l! 

#l=Jl u b J l > ? l  

Bi1lo.n. &i;L AL 
146. ( (Wt.  140 grs., s. .76), Coll. T. R. Horwood. 

Obv. Rev. 
In a circle. 

all1 (111.1n. 3.) 31 
,+slaJl . & J I  

-6 =. (m.m. 4) &+*I 
B i l l o ~ ~ .  

147. Date 748 A.H. (wt. 135 grs., s. 6.5), Coll. H. RI .  
W hittell. 

148. ,. 749 A.H. (wt.  125 grs., s. .7), I.M.C. No. 473 
(fig.). 

149. ,, 7 5 0 A H . , T h o s .  No. 218. 
150. ,, 751 A.H., Thos. No. 218. 
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XXSIV. 
Obu. Iiev. 

In a circle. In a circle. 
(+Sta l l  )!I 

VY '4 t 

Copper. 
151. 
152. 
163. 
164. 
155. 
156. 

Date 748 A.H., B.A1t.C No. 340. 
. 749 AH., (wt. 55 grs., s.  .50): I.M.C. No. 374. 
,, 750 A . H . ,  Rodgers' Cat. No. 44, p. 96. 
, 751 A.H., Dehli hius. Cat. 
, 552 A.R., Coll. H. R. Nevill. 
, 759 A.H., Coll. H R. Nerill [a coin of Piroz 

Shah]. 
,, 771 7 > 3 9 

STRUOK IN RIEklORY O F  HIS FATHER S U ~ ~ N  C&IY.~SU-D-DIN 
TUG% LAB.  

xxxv. 
Obv. Rev. 

In a circle. 

Jh-Jt > Q L J I  =!I 

+&I +LJI c, \hl-Jl 81A 5 1 ~  
l + d I  666 ,jl;ll a; b,? dJ 1 l j  t 

3 Margin :- 
etc. &id ~ J I  6 J 9 3  n31! Cj; (IS--'I 138 Cr'Jd 

Mint Daulntctb5d. 

Nilver. 
160. 

Data 725 A.H. (wt. 165.5 gru.), H. Nelson Wright, 
J.R.A.S. 1 9 0 0 , I I , p l . I , 6 .  

,, 726 A.H. (wt. 173 grs., s. l ) ,  I.M.C. No. 300 
(fig.). 

, , 727 A.H. (wt. 169.2 grs.), H. Nelson Wright, 
J.R, .A.S .  1900, TI, pl. 1, 7.  

Date 726 A.H. Coll. Mr. Panna Lall, 1.C.S. 
As ahove but only 9 & .. . bid . . . & < J I ~  vJi 

of marginal inscription legible. 

Date 73 x (wt. 245 grs.). Thos. No. 178 (a worn 
coin). 
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iklint 1llulk-i-Ti2n1z~/. 
Oold. 

161A. Date 726 Roclgers J .A .S .R .  1880 p. 211 

Silver. 
161R. Date 725 (wt. 171 grs.), C'oll. H .  R.. Nevill. 

_YXXVI. 
Obv. Rev. 

aihLj~ J&.J I ,?I 

LS$@~JI  ,Jhl,,.Jl g\A 

t + j ~ J l  uj\AJ/ a,bJ, ~ J I  

~ I J J ~  1 v r  A 

Billon. 
162. Date 718 A.H. (wt.  54.5 grs., s. . 5 ) ,  1.W.C. No. 329. 
163. ., 731 A.H.  R,odgers. J.A.S.R. 1883, No. 29. 

pl. V. (This date is doubtful). 
164. :, 734 X.H. (mt. 51 grs.), Thos., p. 213. 

XXXVII. 
Obv. Reti. 

In a square with traces Tn a circle. 
of an outer circle. a t 2  

u j l i J ~  uLhLJ~ y\i Jhl-Jl 

u i ~ J t  , @ A J I  ~ \ + i  Ls)t;ia,*J~ ,+MI 

Jik+J I ,?I 
Fr 1 

Margin :- 
.., . 

c t ~  2 Csllb~ b*;r+ &<..JI 1,jb 

i, \*+& , ,pJ h , 
Gold. 

166. Date 727 A.H. (wt. 173, 8. .9), H. Nelson Wright, 
J.A.S.B. 1904, No. 11 (pl. 111, 1 ) .  

' '  T~inkri,hs." 
Obu. Rev. 

In a circle. ~(ii A& ,+LO 

p , ~  @ 
) Ju ,J 

, thU I )',3~1 s5! 
dl; 6J.G A,=* 
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Margin : 
J J  JL ,J&J ak'~*ixj )J 

csM -(sic) 

 NOTE.-^ some cases the year is written e. 

Mint Takhtgcih Dehli. 
Brass. 

166. Da te730A.H.  (wt. 137 grs., s. 75),T.M.C. No. 375. 
167. ,, 731 A.H. ( w t .  138 grs.), I.M.C. No. 376. 
168. ,, 732 A.H. I.M.C. No 377. 

Mint DErzs-l-lsliinl . 
Brass. 

169. Date 730A.H. (wt. 141 grs., s. .8) ,I .M.C. No. 378. 
170. ,, 731 A.H. Dehli MUS. Ca.t. 
171. ,, 732 A.H. (2011. H. R.  Nevill. 

Mint D a ~ a  DhZr. 
Brass. 

172. Date 731 A.H. (wt. 147 grs., s .  .75), I.M.C. No. 379. 

Mint Dnra Diihiir. 
Brass. 

173. Date 731 4 .H.  (w t .  138 grs., s. .7), Rodgers' Cat. 
No. 5 ,  1'. 90. 

Mint lqlim Lukhnauti. 
Brus.~.. 

174. Date 731 A.H. (wt. 142 grs., s. .75), I.M.C. No. 382. 
175. ,, 732 A H. Rodgers' J.A.S.B. 1883, No. 31, 

P I .  V. 

Mint 'Arsu Satyn'o~z. 
Brass. 

176. Date 730 A.H. (wt. 143 grs., s. .8), I.M.C. No. 383. 
177. ,, 731 A.H. (wt. 141.5 grs., s. .78), Rodgers' Cat. 

No. 8, p. 90. 

Mint Iqlim Tudlaqpiir,  ur f  Tirhut. 
Bram. 

178. 1-)ate 730 A.H. White King Coll. Sale Cat. No. 3173. 
179. ,, 731 A.H. (wt. 140 grs., 8.  .8) ,  I.M.C. No. 384 

(fig.) 
180. ,, 732 A.H Coll. R. R. Whitehead. 
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Mint l'a&,tgii?~ DaulatZbiid. 
Brass. 

181. Date 730 A.H. (wt 136 gss.), Thou. No. 195,111. IV, 
87. 

182. ,, 731 A.H. Coll, H. R. Nevill. 

Tanka of fifty kiinis. 

As above but ojV &\+xi instead of ,5t) on reverse. 
(L 

Attint Ta&tgih DaulatEbZrl. 
Brass. 

183. Date 731 A.H. (wt .  141 grs., s. .75), I.M.C. No. 385 - 
(fig.). 

184. ,, 732 A.H. Coll. H ,  R,. Nevill. 

XL. NISFE. 
Ohv.. Rev. 
th +,i ~ l i j  ,! abna 

. . 
udj LSj p ~ I l  &JjA %*am! 

,+VI a+J( u+i~i ii-J J\!~ 

bllt &.aj i2Ln+,  

Mint Dnzclc~tibZd. 
Bra.ss. 

185. Da,te 730 A.H. (wt. 109.5 grs., s. -7) .  I .M.C. No. 389 
(fig.). 

186. ,, 732 A.H. White King Coll. Sale Cat. No. 3187. 

xI11. D ~ R H A ~ T S .  
Obv. Rev. 

AM-JI ej LC; ?jd ,+~)AJ I 
i,~) ,+I,Jl Csj~:  & J I ~ I A !  

II)J 3 . a ~  dJJt I , ' *  

A!\++w , C,3J~ diw 

1Cnlij 

Mint DZru-l-mulk Dehii. 
Copper. 

187. Date 730 A.H. (wt. 60.5 grs., s. .C,5). Rodgers' Cat. 
1). 02, No. 20. 

Rec. 
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Mint Huzrut Dehli. 
Copper. 

188. Date 730 A.H. (wt. 82 grs., s. -55); I.M.C. No. 390 
189. ,, 730 A.H. (wt. 80.5 grs.), I.M.C. No. 391 

(date in one line). 
180. ,, 732 A.H. I.M.C. No. 392. 

Mint DGu-l-iIlulk Dehli. 
Copper. 

191. Date 730 A.H. ( ~ v t .  81 grs., F. - 6 5 )  I.M.C. No. 394. 

Mint Diirz~-l-I~li i?n.  
Copper. 

192. Date 730 A.H. (wt. 83.5 grs., s. -6), T.M.C. No. 395 
(fig.). 

Mint; Hazru1 Duz~ln iiibiicl. 
Copper. 

183. Date 730 A.H. ( w t .  79 grs., s. .6) J.M.C. No. 396 (fig.) 

XLIII-A ': FOURTH " (QUARTER TANXAH).  

Ohv. Rev. 
In a double circle. In a double circle. 

& c J " ~ J t  

~ 1 i j  tY" 

v r .  

Copper. 
194. Date 730 A.H. (wt. 67 grs., s. .6) I.M.C. No. 397. 
195. ;, 730 A.H. (wt,. 70) 1.NI.C. No. 398 (obr .  differ- 

ently arranged). 
196. ,. 732 A.H. (wt .  68 grs.) I.M.C. No. 399. 

XLIV.-HASHTKANPS. 

Obv. Rev. 
In a double circle. In a double circle. 

A+- JJS 
&nJ ,jV ,&a 

C'oyper. 
197. (Wt. 56 grs., H. . 5 )  1.hI.C. No. 401. 
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XLV. D o - ~ r i ~ r s .  
Obc. Rev. 

In a circle. In a circle. 
&,A*) &L 
~ ~ i i  ,jV 9 

Copper. 
108. (Wt .  35 grs., s. e45) P.M.C. No. 403 (fig.). 

X L V I .  
Obv. Rev. 

In  a square within n circle In R circle. 
ornaments in segments 

+I CJi ,jk ,a 

,\hl*Jt Ornament below. - 

Copper .  
199. ( w t  50 grs.) Rodgers, J.A.S.R.  1886 No. 30, pl. IX. 

( Reading of obverse is cloubtful.] 

XIAJ~IJ.-JATTTJ.. 
Obv. h'er. 

I n  a,iz octagol~ withill a circle In an octagon. 
on which are 8 loops. i gj3 

3i?* 
Copper .  

200. (Wt.  51.7 grs.) R,odgers, iJ.A.S.13. 1886, -No. 26, 
pl. IX.  

XIAVIII. 
Obv. Rev. 

In a circle surrounded by an In a circle surrounded by an  
outer circle of dots. outer circle of dots. 

&?+ C,jlx~ 

i k J  
Copper .  

201. (Wt.  7-1 grs.) 'rhos No. 207 .  

Obv. Rev. 
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Copper. 
202. Dates 730 -4.H. (wt.  113.5gr.s. s. .65), I.M.C. No. 386 

(fig.). 
203. ,; '7.31 A.H. Rodgers, Cat,. p. 95, No. 24. (Date - 

doubtful). 
L. 

Obv. Rev. 

Copper. 
204. Date 7:30 A.H. (wt.  112 gra. s. .7) ,  I .M.C. No. 388. 
205. . 7 3 0 A . H .  ( w t .  110 grs. s. -72) Coll. H.M.  

Whittell (with LJ', for uJJ~l). 

206. , 730 A.H. (s. .65), B.M.C. No. 311 (legends 
cliff erently arranged). 

LI. 
Obv. Kev. 

In  double circle. 

~ l ; i  

around. 
a: .a%wq. . . a 

Copper. 
207. ( W t .  66 grs. s. .6) 1.M.C. Ko. 400. 

LIT. 
Obu. Rev. 

In square within circle. In  double square. 

$I,! 1 ,ol! *,A plir.J 1 olhl-J 1 

(p & m a  a1J l! &I , +AJI ~ l +  

nGU 8G :,3lt, ,iPS I 91 
u\hLJ~ u ~ I  o w l  

Margin :- 
,M$i& iipst! &-JI I&A 



001 cl.  
208. Date  728 A .  H. (\\.t. 165 grs . s .  -0) .  .J.A S.H. N.S .  

XVI, p. 699. 
ij"j'2zler. 

200. Date 728 A.H. (1i.t. 140 grs.) .  Tllol~las No. 186. 
0 , 728 A.H. (wt.  165.5 grs.), Coll. H. R. Nevill. 

[v. also J.A.S.13.. N.S. X V I ,  p. 'iOO]. 

The ICalinla or Muhalnlnadan profession of faith. 

There is no deity but  God and  RiInl~arumnd is the  apostle 
of Cod. 

~ J I  dc+-. cr; aaL+.Jt 

The warrior in the  pa,th of God. 
. 

I + a  + J I  + J I  ,+, +,e 
) C S  

Struck in the  t h e  of the  serrant ,  hoping for the  nlercy 
of God. 

dl1 ,.nh ~JI,JI alJ t u ~ j  LTj 

I n  the  time of the  servant. the one who t ~ ~ s t s  in the  help 
of God. 

The liznn, the Muha lnr~~adan  call to prayer 
I &-,&) , ma+ IA.= A$I , alJt 21 AJI 8 &I A&JI 

!' I testify t h a t  there is no deity hut  Cr'od a,nd I testify 
t h a t  Muha,mmad is his servant and nl?oshle. 

u~a...J~ G I ~ J I  
The one who trusts in the  support of t h e  merciful. 

,@JI , #I A ~ J I  , 
God i s  the  rich and you the  poor (QurRn XLVII,  40). 

34s &L 
I11 the time of 

u + ~ + t l ~  @i ui& U- 
Reviver of the laws of the  last c;f tlle l)ropl~et:: 

The forl.,nnate the  teatiiier 
J61+JlJ cc; ,+l;sY/ dthi.d 

The supreme Sult,an, the lord of v i c t o ~ y ,  the  ulunificent. 

JS~LJI  

The just. 



May his Sovereignty long continue. 
85. AJJ i&aJf 3 d l 4 ) /  

Dominion and greatness are of Cod. 
93. 

The bountiful. 
1 u6. dl1 3Jb 

The shadow of Gocl. 
Y 

107. 4) @?-a 
Sufficient is the Lord. 

114. tldlll 

The religious chief. 
116. etJl ,JI uria,.ll ,ha( &i,+Jl f l~jl ,Idj LS; 

In  the time of the religious chief al Mustakfi Rillah the 
commander of the faithful Abu a1 rabi'a SulaimRn, ma,!. 
God perpetuate his Khalifate. 

The religious chief the xliprenle Khalifa. of God of the 
two worlds (heaven arid ear th) .  

132. u,kll &lJ f  
God the sufficient, 

136. ~ S J A  ~ l i  
May his kingdom be perpetuated. 

1.57. g j [ ~ J ~  

The champion. 
~J\A,, A I ! ~  j\i~ 

May Got1 illumine his testimony. 
165. ,S1r\~,.J~ 3dr  

Siipporter of the commander of the faithful.  

166. &+..JI tLL~ ~6 & \ h l - J ~  tLb\ ud 

He who obeys the sovereign, truly he obeys the ~nercif 111 

one (God). . 
) I J ~ + ~ I  UA+ $j,) p c5 1) aCG & =+I& 

This tanka is sealed as ciirrent in the reign of 
184 &&ill IJA ,+,A 

This half-piece was s t ru~ l i .  
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188. 6! c ' eJ1 ,+b,crJl 

Ililltetl na a legal dirham. 

194. ,a9J 1 +,A 
Struclc a,;; a fotrl-tli ( q ~ i ~ ~ r t e r  lankah). 

1\17. ,,iv JAG 

Legal eight11 /of a. i~a~zknh].  

200. &I ujl<,~ 
The eqaivale~lt  of one thirty-second [of a talbkah]. 

203. rh,*~~ uJ,', J,-,ll It?&!, rul l,+&l 

Obey Gail and obev the  prophet and  those in authority 
a8nmng yo11 (Qurnn IV, 62). 

Id.? V I i J ~  J #*JI Y I ,: )I 

Sovel.eignty is not  conferred upon every man some (are 
set over) others (Qnrai1 I V  62) 

207. $I, ~j d~ 

Coined money la \ r f~l l .  

1.M.C =Catalogue of the Coins in th?  India11 JIl1qelln1, Calcutta. 
Vol. 11. by 13. Nelson W r i ~ h t ,  Oxford, 1907. 

White King Sale Cat. =Collection White King. Troisihme par .  
t8ie. Vente h -11nsterdam le 26 Ju in  1005. . . . SOUS 

le direction. . . . de  ] 'Expert J .  Scllulman. 
Thos. = T h e  Chronicles of the  Pa thsn  Kings of Dehli b -  Edward 

Thomas, London, 1871. 
J .R.A.S. = Journal oE the  Royal Asiatic Society. 
J.A.S.K. =Journal  of t h e  Asiatic Society of Bengal. 
L. M.C. = Cataloglie of the Coins in the  Government Museum, 

Lahore, compiled by C. J. Rodgers, Calcutta, 1891. 
Rodgers Cat. =Catalogue of the  coins collected by Chas. J. 

Rodgers atid purchased b y  the Governlnent of t h e  
Pnnjab, Par t  TI. R4iscellaneous M u l p m n ~ a d a n  Coins, 
Calcli t ta .  1 894. 

H.M.C. =Catalogue of Indian Coin- in the Rritish Museum. 
The 8liltnn.: of Dehli lay Stanley LCl~~e-T'oole, London, 
1884. 

Botlleiarl Library (',lt. = (:a talogne of the AIollan~madan Coins 
preserved in  the Rodleian Library a t  Oxford by 
Stanley Lnne-l'oole. Oxford, 1885. 

J)ehli Jius. Cat. = Catalogue of hilthalnmadan Coins in the  1)elili 
Mrlseuln of Arcliaeology by H. R.  Whitehead. 

Blearby Sale Cat. = Catalogue des collections remarquctbles de  
nl. Geo. B. Bleazby . . . . vente ;I Anlsterdn~n auL 
hui~eanx dc ] 'Expert J. S c h n l n l ~ ~ ~ l ,  ,Tnnviel* 1!)15 



A.H. = Hijra era. 
A1.M. = Ornament [ m i n t - i ~ ~ a r l ~ ] .  
N.S. = Nuinismatic Suppleinent to J.A.S.R. 
P1. = Plate. 
Fig. = Figure. 
Obv. = Obverse. 
Rev. = Reverse. 
Coll. = Collection. 
\Vt . = Weight. 
8. = Size in inches. 
Grs. = Grains (Troy). 

No~~. - l \1a jor  Whittell deft India after the above paper was 
set u p  in tyvpe. I t  has therefore not hacl the advantage of 
revision by him. Mr. Nelson Wright and Colonel Nevi11 have 
kindly gone through the list and made a f c ~  necessary correc- 
tions and additions. 

Editor. 

In coiltiiluation of the good work begun by Major Whittell, I 
have endeavoured to catalogue the known coins of the father 
of Muhammad bin Tu&laq, and in a further paper to describe 
all those issued by the successors of tha t  remarkable monarch, 
so f a r  as  records are available, This i s  intended as  a contribu- 
tion to the material required for the ultimate compilation of a 
corpus of the coins of the so-called Pathan kings of Ijehli. I t  
is no t  professed tha t  the lists are complete or exhaustive ; but 
one of the objects in view is to  dram- the attention of collectors 
to possible omissions, in the hope that they will ~ p p l ! r  
defects and thus facilitate the attainment of the eventual aim. 
Moreover, well explored as has been the fielcl of Pathan numis- 
matics, i t  is certain tha t  much remains to be discovered. There 
are many gaps yet to be filled. and there is still room for 
research. The strange fact is obvious to every collector that 
prized acy uiditions more often consist in representatives of new 
and unexpected types than specimens of well-known rarities. 

In  the case of Ghiauu-d-din T u a l a q  the coins present few 
peculiar features. There are no billons of high value, certainly 
none of a higher denomination than one-eighth of a tanka, no 
.rmall ..;ilver pieces are  known and minute billons are conspicu- 
0u.r hy their absence. The paucity of small change, in fact, 
contrasts remarkably with the abundant issues of his son, and 
 till more tt i th the c:ornprehen.rive coinage of Firoz Shrih. 
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Gold. 

1. Wt. 17T4 grs. [ R.M.C., No. 237.1 

Obv. Re\.. 
- IiJl ,IklJr Y j  & I ~ J I  ]~i<-. 

, ; ~ J I  , $aJI a[+ ,dl; AGY&LJI uh+i 

J-~k+J~ >?I L + y J ~ r x  I 

Margin : . . , . ~LJI  rnJh +,,A 

This coin, described by Thomas as " the uuost curious 
hybrid piece i n  the entire series," is obviously struck from a 
new obverse die and an obsolete reverse stamp of 'Alsu-cl-dir. 
M uhammad. TTnfortunately the margin fails to show the 
date ; but  the coin is clearly a freali and cannot be regarded 
as a norl-nal issue of Tu&lacl. 

2 TVt. 170 grs., s. 1. Mint Dehli. Dates observed, 720 
721, 722, 723, 724, 725. I R.RI.C., No. 238.1 

Obv. Rev. 
ill double squarth. in circle. 

kla,rgin (rev.) : 
A! L+r+ 3 L,!,&~ A ~ N )  la,, AS-JI 8 h  ,,d 

3. TYt. 170.1 grs., s. 1. Miat DRru-1-Islanl. 
[T.M.C.. No. 217. J 

Obv. R e v  
in single square. in circle. 

Mai-gin (rev.) 

Datecl ?nnlmrs of t.llis type are rare. The die is usual1~- 
too big for the coin, and the ma.rgin merely shows il portio~l 
of the legend. Mr. H. Nelson Wright has a specimen of 724 H.  

4 Wt.  170 grs., s. 1 .  Mint Qiltx Deogir. Dates 721, 722. 
H.  [J.A.S.B.,  1886. No. 3, p. IS(;. 1 
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Obv. Rev. 
in single square 

ulhl-J~ 
9) 

U , ~ J I ,  l L jJ t  ~ b =  
, - Q ~ ~ J I  

in circle. 
81-2 

alhl*J\ 

u5ie,CtS~ ,PI 

Margin (rev.) 

No other clates but  721 and 722 are known. Deogir 
remained in the hands of his son till the end of his reign: so 
t h a t  there is no reason to suppose tha t  the mint ceased to work. 

5. Wt. 1 7 1  grs., s. 1. Mint  3lulk-i.-Tilang. Date 724. 

Rev. 
in  circle. 

Glc J y J l  

J 
QL~JI ,,I & l J l  

812, 61s 
Margin (rev.) : 

This remarkable and hanclsome coin has been long known, 
but  the full margin is seldom seen. I have a perfect specimen 
in my own cabinet. The mint is the country of Telingiina and 
the coin was probably struck a t  Warangal, afterwards known 
as  SultBnpur. The only known date  is 724. A silver tanka 
o f  this mint in my possession was struck posthumonslv by 
Muhammad bin Tu&lncj in 725. 

Silver. 
6. Wt. 1 r ,  s 1 Mint Llehli. Dates observed, 720, 

721,722, 723, 724, 725. 
Obv. Rev. 

in double square 
Gj '~J~ ,.,kLJI 

u !~J~,  $dl  &[ti 

,6kJ1 ,!I 

in circle. 
81,$ 61;; 

yLi ,.,thLJl 

,?ia, J p l  

Margin (rev.) : , A S  r i  ,, ,la, rJd1 U J ~  

7. Wt.  2 grs., s. -15.  Mint Deogir. Date 721. 
[Thomas, No. 160.1 
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Rev. 
as in (6). 

Margin (rev.) 

No other date has yet been observed. Thc coin is very 
rare, much more so even than the ?nz~hrc?. of t'llis inint. 

8. Wt. 168.4 grs.. s. 1 .  JIirlt Daru-I-Tslam. Date 724 
I J . l I . A . S . ,  1900, p. 775.1 

Obv. Rev. 
in single square. in circle. 

Margin (rev.) : . . . . . , ,.; tY-IJI ,IAJ . . . 

This is the only datc Irnown. The coin would have to  be 
very large in order to show the co~nplctc mai.gin. 

Billon. 
9. Wt. 56 grains, s. 6. Dates recorcled, 720, 721, 722,723, 

724, 725, 726, 727. [Thomas, No. 164.1 

Obv. Itev. 
Gj IiJt d\hLJ I ,~IL!I >?I 

L+AJ I &I?i ~ 1 i j  

wd13 v r  JMJI 

These coins have a high silver content and probably 
represent one-eighth of the tanka. The otlly remarkable feature 
is that  of the posthumous dates. Thomas considered these 
the work of an ignorant artificer. Mr. Nelson Wright inclines 
to this view, as '! coins are found bearing the dates 716 and 
717 as well as 726 and 727." [J.M.C. Vol. 11, p. 49.1 

10. Wt  56 grains, s. 65. Dates recorded 720, 721. 
[Thomas, No. 163.1 

Obv.  Rev. 
Gjb'~ Jh1aJ1 in (.'ircle. 

L5j3Jt &lri IJ I2 

v r &I) Jij 

Margin : F& & ~ 1 3 3  I 

Only two da,tes are known. These coins contain less silver 
than No. 9, and may be r ep rded  as one-sixteenth of the Tanka. 

11. Wt. 56 ga ins ,  s. 6. 1S.M.C. No. 296.1 
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Obr .  
31 ulkl=J~ 

I&JI ,+LC 
Lt? 3J I, 

Rev. 
in double circle. 

8 1% 

&Aj  

Margin : . . . ujlJ~ ,lJJ- 

The marginal legend of these coins has yet to be read. 
Probably i t  contains a date  in addition to  the two mords given 
above. t he  reading of which is conjectura,l. I have examined 
a large number of specimens, but  have never yct found one 
with sufficient marqin to afford a safe guide. 

Copper .  
12. Wt. 70 grs., s. 6. 

13. Wt. 62 grs., s .  6 5 .  [I,a,hore Mus.  Cat. p. 137.1 
Obv. Rev. 

\+;AJI ,Ihl-11 

Mr. Rodgers classifies these as  South Indian coins. 
14. Wt. 56 grs., s. 5. [Thomars, No. 16.5.1 

Obv. 
~ l i i  

Rev 
8 1& 

The weight of these coins varies greatly, from 45 to 56 
grains ; but  obviously they are intrended to he pieces of 32 
ratis or 56 grains. 

Piroz SlZh and the h t e r  Z ' u ~ l n q s .  

In this fielcl a large advance has been made since Edward 
Thomas published his Chronicles. There are yet manv dis- 
coveries t,o be made. Firoz Shah reigned for nearly fort? 
years, but so far only three of his rupees, and these of a single 
year and type, have come to  light. The earliest dated coin 
of his is :a gold piece of 7.57 H. and apart  from this no earlier 
dat(. is knoun than 760 H. ; a fact  which supports the theory 
that  Firox continued to  strike billons in the name of Al Hakim 
AhG-l-'Abhiis .ilIjrnnd, similar to those of his predecessor, for 
the firnt Reven vearR of his reign. In  the case of other rulers, 



we have still to see a muhar of 'Alii-ud-din Sibandar, and 
rupees of the same short-lived ruler, as well as those of Abti- 
bakr, Tu&!a,q I1 ancl Zafar ; while in other directions surprises 
may r e t  await us.  

7. <B~ic~!ju-d-di n 11Zuhn~tid (P~etender! A .H. 752. 
The supposititious son of Mul~amrnacl bin Tn&laq, placed 

on the throne with the best of intentions, but wit11 disastrous 
results. by Unlhja-i-Jahiin during the absence of Firoz Shah in 
Sind, appears to ha re  struck gold in large quantities, for his 
coins, despite the shortness of his reign, are relatively common. 

0 come No silver. billon or copper coins of this pretender havd 
to light, but their discovery mlght well be expected. 

Gold. 
1. A.H. 753 (wt .  1 7 0  s:775). [B.M.C., 342.1 

O b r .  Rev. 

I I .  Firoz Shiih, A.H.  762-790. 
Feiir additions have to be made to the list of coins attrj- 

buted by Thomas to Firoz Shhh. No new gold tvpes have 
come t o  light, but the silver tanka, the existence of which was 
not credited by Thomas. has been found, aiicl there is no 
apparent reason why other specimens corresponding to all tlie 
known types in gold should not be discovered in due course 
I n  billon the list remains practically unaltered. Specimens of 
the 11jinute coin illustrated by Thomas (No. 232) have been 
found, after the lapse of many years; while in copper the 
main additiou is that  of the heavy jaitil, published for the 6rst 
time by Rodgers in his catalogue of coins sold to the Punjab 
Museum. 

t7old. 
A .  With tile iinnw of Abii 1-'Abb5is Al~macl Ichalifa. 

1.  No date, no mintm (wt. 170 grs., s. .86) .  
[I.M.C., No. 407.1 

0 l )v .  in eight-foil. Rev. in eight-foil. 
a<-JI 838 cs, 2 J 3))) 
I 
la yl 2 81: !,,i ,JIG! 

?+a1 LTl+J,!t AhLw 
~ i i l i .  [Tlion~as. No. 223.1 
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B. With the name of Abu-1-Path Ehalifa. 

2. No mint, no date  (wt. 269 grs., s. .8.5). 
I I.?lI.C ., No. 410.1 

Obv. 
&J J I 1138 G J ~ Q  

Rev. 

f kc 91 J~LJI 

[Thomas, No. 225.1 

NOTE.-These coins differ widely in size alid execution. 
I I I  some the area is large and in others i t  is small, while ths 
legend is sometimes in fine delicate script and sometimes in 
broad and comparatively coarse lettering. 

3. Mint Hazrat Dehli, with date  in margin. The only 
recorded dates are 757 H.(R.M.) and 759 (1.11.). Wt. 170 grs.. 
s. .9. [I.M.C., No. 408.1 

Obv. in circle Rev. 

.. , 

Margin : a!14m+- , ut*..A , A,& ,1~, U,Q~J &-Jl rda uy 

[Thomas, NO. 224.1 

4. Variant of No. 3. [B.M.C.]. 
Obv. Rev. 

31 U*J u; ;Is (3) .  
PJt I u?;~pJ~ ,?A, 

di;Ya ,dl; 

Margin : illegible. 

C. With the riame of Abi 'Abdullah Khaliftt. 

5. Mint Hazrat Dehli, with date  in margin. Known 
dates are 7fi6 (L.M.C.) and 77 1 (H. R .  Nevill). Wt.  169.5 grs., 
9. .86. [I.M.C.. No. 411.1 
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Obv. in circle. 
tLo 31 ,Aj LS; 

,?;at,J 1 ,541 

41 )~  3+5 cs" 
&,i;Ik. &AJ&. 

Rev. 

P lis 31 JhJ-JI 

,!I u $ p J t  >t;eI d+.w 

8tA j,,+iJilibJ 1 

i(hl-J~ cs 
&id+* 

.Margin : d!LIfi+) u$d> &,id I ~ J  U ~ ~ X J  ~ S ~ J I  cs 
[Thomas, No. 226.1 

NOTE.-In the  coin of 771 H. t h e  obverse is differently 
arranged thus :- 

tla3l c A j  F; 
+id;+J I ji* I ."w * 

w ~ l i  8lJ I c\+c 

~i;u& 

[The d i u  bejiq omitted.] 

D. Wi thou t  t h e  name of a 0 a . I i f a . .  

6. No mint,. K,ecorded dates 785 (I.M.C.) 786 (H. R. 
Nevill), 787 (R. B. Whitehead) 788 (B.M.), 789 (I.M.C.) 
Wt .  173 grs., s. .85. [T.M.C., No. 412.1 

Obv. 
'@& 

~ l k  j>,+; 

Rev. 
$&,+I r 

,S(j 

V A b  

[Thomas, No. 227.1 
Silver. 

Type C. With  the  name of Abi 'Abdullah Ulalifa. 
7. Mint Ha.zrat Dehll, with date  in margin. Wt. 270 

grs.,  R .  1, da te  $73 H. (H. R. Nevill). 

Obv. in circle. Rev. 
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Billon. 
(a) Large billons, weight; fro111 138 to 143 grains,' size 

circ. .75. 
8. Mint Hazrat Dehli, date  759 on reverse. Vide J.R..A.S. 

1900, p. 488 (H. Nelson Wright). 
Obv. Wev. 

,+*I a ~ + l & J t  BIG j,,:; 

UAJ& u+i*y4!~ J G jlhl, It g 
&ii B i  lbJ ,,msrr + 

V b 9  

9. Mint Hazrat Dehli, dates 759, 760, 761, 762, 763, 
764, 765, 766, 767 also 827, 828, 830. [Struck by Mub6rak 
Shah.] 

Obv. Rev. 
,;dl a+6l;J1 812 j,)?; 

a ~li u+i~,4J I J A ujlhld 
. v d  q b i i l i  l r s ~  atin? 9 

[Thomas, No. 228.1 
10. Mint Hazrat Dehli, dates 765, 766, 767, 768. [One 

specimen 868 (!) ] 
Obv. Rev. 

)*SI A P ~ ~ J I  EI, j,f9 

w5icy.lt b, Y .i jJh1- 
v 7 5 &i;ili LrsJ ,,As\! 

Note.-In this type the tail of the '' ye " strikes obliquelv 
across the toe ancl alif of " Sult%ni." 

11. Mint Hazrat Dehli, dates 765 to 784 inclusive. Also 
816, 817, 820, n24, 825, 828, 830 (struck by Daulat &&an 
Lodi', U i z r  U a r i  and MubRrak S h ~ h . )  

Obv. Rev. 
$41 ~ 6 ~ l j J 1  81; j, 

a d l i  u?id,.!l J - -*--' 
v di iZ \& L h l 4  

1b3 a dm; 
L f 

12. M i n t  Hazrat Dehli, clates 784 to 790 inclusive. 
Obv. Rev. 

91 d i J A 1  &lS : . 9 

,---*--J 

d'y i l h L  
&3 C''As\? 

[Thomas, No. 230.1 
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13, Mint SRljat-i-Sind, no date. Rev. 
Obv. 8 (2 

3iU 

( h )  Billons ol 56 grains, s. -55 circ. 
14. No mint, with name of Abii-1-'Abbiis Al~mad. 

Obv. in six-foil. Rev. in six-foil. 
&+A 1 8tL .jjJ+; 

, ~ l + ~ J l  ilhl, 

3+ ' 
[Thomas, No, 235.1 

15. No mint, with name of Abu-1-Fath. 
Obv. in circle. 
bnr ld  1 

Rev. in circle. 
8 \A j,>$ 

+3hld 

A C l d  &].A 

[Thomas, No. 22'3.1 
Note.-A variety has * above &i*,liJl 
16. Mint Hazrat Dehli, dates observed 759 (R.M.) 762. 

Ohv. 
b ~ ~ l & l /  

Rev. 

17. Mint Ijazrat Dehli, no date. 
Obv. in circle. Rev. in circle. 

&A &,A=? 
n.s in No. 10. 

18. Mint Ha?;rat Dehli. no date. 
Obv. in circle. Rcv. in circle. 
~ h , l a l l  f t i  j, 

uhin,+J I ,---+¶ 
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19. Mint Hazrat Dehli, no date,  with name of A b i  
'Abdullah . 

Obv. 
b h r l = ) l  

Rev. 
B& j, 

J-i' 

(c) Billon of 84 grains, in name of Abi-l-Fatl? s. .6. 
20. [Thomas, No. 236. I.M.C., No. 450.1 

Obr.  in circle. Rev. in circle. 

[Thomas, No. 236.1 

(d) Billon of 49 grains, in name of Abi-l-Fath. 
1 [R,odgers, J.A.S.B., 1804,No.  2 , p .  65.1 

Obv. in six-foil. Rev. in sis-foil. 

A star  * above A@. 

(2) Billon of 35 grains. 
22. 

Obv. in circle. K,ev. in circle. 

la 3 
'2 

[Thomas, No. 231.-1 
(1) Billon of 17.5 grains. 
23. 

Obv. in circle Rev. in circle. 
a l t  

2-?' 

[Thomas, No. 232.1 

Copper. 
( a )  Large copper jailil, mint .Dehli, circ. 140 grs. 
24. [Rodgera, 1,ahore &Iuseum Cat. ,  p. 98.1 
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Obv. in circle. 

n(A ' 2 > 

Rev. in circle. 

L<l.Jt) 12 

(b) Smaller copper, mint Dehli, circ. 70 grains. 
25. 

Obv. in circle. Rev. in circle. 

8 1 ~  1, ~ J I ~ I A  

J-5' 
L518~ 

i \ h L  

[Thomas, No. 233.1 

These coins cliffer greatly in size, shape and  appearance. 
The earlier issues correspond more closely t o  the  earlier billon 
types, while the  latest are crude, and at oilce suggest t h e  type 
shortly afterwards adopted bg Hoshang ShKh of MSlwa. 

26 A similar coin. b u t  in double c.irclrs. l~ossibl,v pos- 
thumous. [ l .M C.: No. 455.1 

Obv. Rev 

(c) Copper coins of 56 grains, mint Dellli. 
27. I.M.C., No. 45, s:5. 

Obv. Rev. 
jlhl- 

Ls &J 

( d )  copper coills of 35 grains, mint Uehli. 
28. 

Rev. 
&a 

J 

[Thon~as ,  No. 234.1 

( e )  I'osthnmous copper coins, dates recorded 799, SOO, 
818, 820, 821. 822, 823. 824, 825, 826, 527, 828, 829, 830. 

2 .  8 - 5 ,  average weight, RS grains. 
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Obv. 
mi2 j, 

Rev. 
d1.Jl>1.J 

[Thomas, No. 239.1 

NOTE.-It would appear tha t  some of these coins were 
struck in the days of Mnhmicl ShSh. Th0ma.s mentions 
large billons of the type No. 11 of the years 791, 799 and 800. 
These cannot be explained, but  i t  is clear that  after the death 
of Mahmud the coinage of Firoz Shah and Muha,mmad, the 
latter in silver, was utilised until iY1iib;lrak began to issue 
coins in his own name. 

It now seems clear tha t  Firoz Sh~ih ,  in granting the 
insignia of sovereignty and the right of coinage to his eldest 
son, Fath Khan, did so by virtue of his appoi~ltment of that 
prince to the viceroyalty of the eastern portion of his domi- 
nions. In  this way Piroz originated the separate principality 
known as the Iqlimu-sh-sharq, which not long afterwards 
became the independent kingdom of J aunp i r .  It is certain 
tha t  the young prince resided for a time a t  Jauupur, but it is 
by no rleans proved tha t  this city was the capital of the 
viceroyalty, and a tentative reading of the coin in the Indian 
3Iuseum suggests tha t  Pa tna  was a t  first intended to be the 
headquarters. Thomas states tha t  Fath lQan was given regal 
powers in 760 and tha t  he died in 776 The latter date is 
certainly incorrect. The only known date on any of his coins 
is 761, so tha t  there are no means of proving the date of his 
rleath by numismatic evidence. 

Gold. 
1. A.H. 761. Mint, Iqlimu-sh-sharq (wt. 170 grs., ~ - 9 . )  

Obv. in circle. Rev. in circle 

blargin : u?ib 9 LS ~ i r  O J ~ J ~  pfli~ ;3 A~JI ih c+. 
a! (+~p )  

This legend is taken from a. coin in my own collectio~~. 
Mr. H. Nelson Wright and Mr. R. B. Whitehead have others, 



but in the case of nly coin the esecution is remiuliably good, 
as fine as that 011 any coin of Mnl?arnmacl ibn T u a l a y ,  and 
vastly superior to that  of other g{)lcl coins of FatI! Iil16n that  
1 haire seen. Thomas describes his currency as provincial in 
;ippearance and experience bears out this verdict ; but i t  
would seem that the issues degenerated unlebs this particular 
nicer, was struck as a specimen by n crafts~uan frorri the - 
i1npc:rial capital. 

2. A .H.  761 .  Mint ( ' 2 )  Shahr I'at,nrt. [I.JI.(I., No. 462.1 
\Vt. 169.2 grs., s. -8. 

Obv. in circle. Rev. in double circles. 

c L *  81 w6j 
., . 

cj!l (lt+'apll >+&I j,>?; Jn=.u 
4 

J aAin.il f bJl JU Jt 
a i , l i  adi &Jut 

a star above j,& 
. - 

Margin : C5311 h i -  Ls' AL+ JtAjt ; ALJI [Tentative '2 
reading.] 

3. Date ancl mint illegible. 
[Roclgers, J.A.S.H., 1886. No. 3, 1). lSO,] 

Wt. 270 grain:;. 
Obv. in circle. Eev. 

. .... 
Margin :--+(+atm 9 . . . . , A-Jt BAA 

This remarkable coin is manifestly later than the others. 
I t  must be later than 763 H. and i t  might be urged that  owing 
to  the elaboratior, in the title of the prince, his viceroyalty 
had been changed for tha t  of the n estern provinces, a charge 
which was unquestionably held nt one time by his younger 
brother Zafar. The coil1 passed into the possession of General 
Cunningham ant1 1 have not been able to trace i t s  present 
whereabouts. 

These coilis are crf t w o  clenon~inations oill,v, one being i~ 

large billon of sonle 140 grains and the other a slnall coin of 
the usual 56 grains 01. 32-rnf i  type. The variations are unim- 
portant. 

4. Wt. 142 grs., s. -7. lI.AI.C., No. 463.1 
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Obv. Rev. 
cld 31 wdj LS; B ~ A  

G , ~  u+;s>*J~ ;*&I j,/t+i d t i d ;  
adi, J (  ?&It 

J l k  $1 Lz+ 
~i;&a &alb a!& , 

5. Wt. 142 gra., s. - 7 .  
Obv. 

!I u ~ j  *Y 
I C;r*b,.Jl ,pI 

d ~ A i  dlJl d?: 

di;UL 

6. Wt.  130grs  
Ohv. 

as in 5. 

1.I.M C., No. 465. I 
Rev. 

[Thomas, No. 244.1 
Rev. 
#\A 

7. Wt.  54 grs., s. .65. [T.M.C., No. 467.1 
Obv. Rev. 

rb 11 udj q; 
*id,.Jl ,$N I j,,+ &=G 

&zl i  ,,I c J&.& r l l l j -  
~ i i  Y 1 a ) & t >  

8. Wt. 55 grs., s. .55 

Rev. 

as in 7 

ZV. QhiZ~u-rl-din Tudlaq ibn Fath K h G n  F i t . 0 ~  ShGh, 
A . H .  790-791: 

The heir to the throne of F'iroz by right of 
established himself in Dehli after the death of his grandfather, 
in opposition tn his uncle Muhammad, who for some time had 
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held the office of prince regent. His reign was short, less tha'n 
two years in duration, but the number and variety of his 
coins is remarlrable. No silver pieces have yet come to light, 
and his gold is extremely rare. He was assassinated by the 
partisans of hi-: uncle Znfar on the 21st of SaEar A.H. 
791. 

Gold. 
1. Wt. 160.2 grains, s. .8 

[Rodgers, J.A.S.R., 1894, Pt,. I, 11. 67.1 
Obv. in circle. Rev. 

81 81 ,lhl-J~ 

Margin (read from outside) : . . . . . . . . . . . g l b  a>&= . . . . . . . . . 
Billon. 

2. Wt. 164 grs., s. .8. Dates 790> 791. 
[Thomas, No. 251.1 

0 bv. Rev. 
2hlM ~J?\R:*! I 

&j ,+,--JI -3[j 

V J  

3. Wt. 72 grains. Mint Dehli. Date 790. 
[J.R.A.S., 1900, p.  489.1 

0 bv. in circle. 1Zev. 

~ o ~ ~ . - . l ' h e  larger size in this type has not yet been 
found, but its issue may be presumed on t8he analogy of the 
billon of RiIul~ammad ibn Firoz. 

4. Wt. 140 gra,ins, s. .7. Mint Dehli. Dates 790, 791. 

Obv. 
[Thomas, No. 250.1 

Rev. 
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5. PVt. 80 grains, s. .6. No date  or mint. 
[Thomas, No. 252.1 

Obv. Rev. 

6. Wt. 55 grains, s. .5. Dehli, no date. 
[J.A.S.B., 1894, No. 2, p. 70.1 

Ohv. Rev. 
b ~ +  I 1  JAi 

uhh~,.Jl Uy;, '+I, 

,-*A I cc l e ~  &,A=! 
&i,L 

7.  JVt. 53 grains, s. . 5 .  No mint or datc. 
[Lahore Mus. Cat.? p. 102.1 

Obv. R,ev. 
AQ+JI a[,2 J i j  

8. Wt. 50 grs. Date 7'30. [Thomas, No. 254.1 
Obv. Rev. 

Copper. 
9. Wt .  70 grains, s. .5. Mint. Dehli. [Thomas, No. 254.1 

Obv. Rev. 
BC j l i j  ~ J I > I  J 

>hid Ls la3 

10. Wt.  66grain8,s.  -6 .  B;Iint Dehli. 
[Lahore Mus. Cat., p. 102.1 

Obv. Rev. 
&hL &J.JI)IJ 

ciLz) 
11. Wt.  35 grains, B.  .4. Mint Dehli. 

[I.ahore Mus. Cat. ,  p. 102.1 
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17. Firoz ShZh Zafar i b n  Firoz Shiih, A .H.  791. 
There is nothing to prove the assumptior~s of Tlio~nas 

that Zafar, the seco~ld son of Biroz, was associated with his 
fathpi in the kingship; bu t  coins show clearly that  a king 
styled Fir08 Shqh Zafar, son of Firoz ShB1.1, ruled in Dehli in 
791. The inference is that  this SultRn, who was the father of 
Abibakr; reigned for a short period and died, being succeeded 
by Abiibakr in the same year in which he came t o  the throne. 
I have discussed this question already, and see no reason for 
departing from the orcler of succession here adopted. The 
coins of Zafar are varied and numerous No silver piece has 
yet been unearthed, but this and other types may fairlv he 
expected. 

Gold. 
1 .  Wt. 160 grains, s. .85. Rfint Dehli. Date 791. 

[H. I?. Nevill.] 
Obv.  in circle. Rev. 

,+la Ill pLc 81 JhWl 

wAj  .' 81; jDt; 
,+J,+JI 1 *&I ~ t s  jjJ+i L p > ~  

d l  d+c ,+!I F'dhJ-J I 

&i!A= - ~ l i  

Margin (read from out,side) : vq I l b ~  . . . . . . cs 

2. Wt.. 185 grains s. -8. Date 791. 
[Lahore Mus. Cat., p. 100.) 

Obv. Rev. 
812 j,,,?; w&d,*J I 

w,l,~h ,-?a1 +b # .  

HLA j,,?i v q  l 

3. Wt. 14Ogra,ins,s:7. Da.te791. MintDelhi. 
[:Thomas, No. 249.1 

Obv. R,ev. 
A i I + d l  #[;A . 

3 
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4. Wt. 140 grains, s. - 7 .  Mint Dehli, No date. 

[Thomas, No. 246.1 
Obv. Rev. 

&h?l;xJ~ a t f  j, 

5. Wt. 110 grains: s. .65. Date 791. 

[J.A.S.B.. 1880: No. 2, p. 831. 
Obv. Rev. 

in square. wtia,+jt 

,&A >F"'I'~ 

In margin: ,jlhl-, r l i  j,2t; &I>& 

N o T E . - T ~ ~  marginal legend is differently arranged in 
different coins, ,QL being some times on the top, and sometimes 
on  the left. 

6. Wt.  80 grains, s:6. [Thomas. No. 248.1 

Ohv. Rev 

7. Wt. 73 grs. (worn). [R. R.  Whitehead.] 

Obv. (in circle.) 

Margin : . . . . . . CL!,.~) b i ; & i  ddi 

8. Wt. 55 grains, a. -65.  
Obv. 

Rev. 

#l& j> 

[B.M.C., No. 39.1 
Rev. 

h~+' 
,dk a\& 
&&l& 
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9. Wt. 55 grs., s. .55.  [Lahore Mus. Cat., p. 100.1 

Rev. 
&-J, JI 

_tiat Ch:Lj 

V J  

N o T E . - T ~ ~  da,te on this coin is uncerta,in. 

Copper. 
10. Wt. 130 grs. [Rodgers, J.A.S.B., 1896, Eo. 2, p. 271.1 

Obv. 
~4l&l1 

N o ~ ~ . - T h i s  is not iL copper type, unusual as i t  is. The 
present whereabouts of the coin is unknown. 

11. Wt. 110 grs , s. .6. [I.M.C., No. 472.1. 
Obv. Rev. 

in circle. b h r k h  

nt2 cU 
all1 c r + ~  ,JI 

These coins are very crudely formed, and the whole of the 
margin seldom apppars on any one piece. The average weight 
of five coins according to  R.odgers was 84 grains, and possibly 
the heavier coin a t  Calcutta may belong to a higher denomina- 
tion. Mr. Nelson Wright gives no. 7 as a copper coin. In  this 
he follows Tho ina~ ,  but no. 249 of Thomas is either n different 
coin or the weight, 78 grains, is incorrect. The coin described 
as no. 7 is certainly of billon, and this view was accepted by 
Rodgers. No s~nnller coppers of Zafar have yet come to light 
except the following :- 

12. Wb. 67 grs., s. - 55 .  Mint Dehli. 
I R,. B. Whitehe:~d, J.A.S.B. Num. Supp., KO. 83, 1914.1 

Obv. 
ELL jj 

Rev. 
dLJ I)IA 
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T71. A bubakr ibn Firoz ShGh 8rifa?*, A . H .  791-792. 

I11 spite of doubts arising from the reading of certain 
coins, i t  appears beyond question tha t  every piece bearing the 
name of Abtibakr was struck by a single king, and that it is 
unnecessary to invent, without a trace of historical support, 
a son of Abiibakr under the name of Firoz Shsh, nlerelp to 
satisfy a n  iinpreqsion caused by an imperfectly designed die. 
Accordinq to  Thomas, the reign of 4biihakr ended wi th  the 
loss of Dehli in 792. bu t  the actual surrender to Muhammad 
did not take place till Muharrain 793 This fact may account 
for the appearance of the coin (No. 255) quoted by Thomas 
with the date  793,  and if this date  is correct, the piece muat, 
have issued fro111 a camp mint. No sil-rer coin of Abiibakr is 
known, bu t  his billon? and coppers exhibit a large variety. 

Gold. 
1. \Vt, 171 grs.: s. . X .  Mint Dehli Date 792. 

[H. R,. Kevill.] 

Margin (read from outside) : v q  r u ' h ~  . . . . . .  . . C S J ~  

2. Wt,. 165 prs., s. 6. [J.R.A.S. ,  1900, p. 489.1 
Obv. Rev. 

8 ,& J<:,2~ u5in3+J I 

,!I ,bb ,+&I +'lj 

~ \ 2  j,,i; v q  r 

Billon. 
3.  Wt. 140 grains, R .  .65. Dates recorded, 791, 792, 793 

[Thomas, No. 255.1 
Obv. Rev. 

b~+l&Jl aid J < ~ t ! l  

4 

u ~ l i  a111 A?C j+ w~ )!A W J  

r A ~ ; Z L &  GjUaJA 

4. Wt.  I R A  grg., s. .7 .  Date 791. Mint Dehli. 
11.M.C. No. 480.1 
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Obv. 
,JI anr&)\ 

4 
~ 1 J 1  J+S 

v 3 1 bi;nA 

Rev. 
a[& ,L! ,!I 

8lA J ~ J ? '  u?JQk w? 
1 h J  LLhlw: 

Ls 

5 .  Wt.  l l og r s . ,  s. .7. Date791. 
[J.A.S.B., 1996, No. 2, 1). 215.1 

Obv. Rev. 
in quatrefoil u+j~,OtJ~ 

Margin : J h l ~  81; j>ji c,+ j ~ k  

6. Wt. 110-1 14 grs., s. '7. Date 792. [Thomas, No. 257.1 

Obv. 
in square. 

Rev: 
w $ ~ 9 0 t + J ~  

,+&I -3; 

r<i ,J! vqr 

Margin : cs;lad j JJ l j  ,J ,Q& uJ 

These coins are said by Thomas to be of copper. Sonla 
are undoubtedly billon. There are three varieties, one wit11 
,& in the top margin, a second withJ& a t  the bottom, and 
t,he third with this name on the left. The first is unmistake- 
ably of billou, but though the others appear to be of copper, I 
hesitate to think that  a difference in the marginal arrangement 
indicates coins of different denominations. 

7 .  Wt.  11Ogrs.,s:7. Date792. [H. K. Nevill.] 
Obv. Rev. 

in quatrefoil. 
st& 

Margin : ui l h L  . . , , . , , i ~  
See no. 11. I t  is n pity that the margin of this newly 

rliacovered coin is so defective, as i t  would solve the problem 
which puzzled liodgers. I have little doubt that  the fun 
legend is :- 
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8. W t  55 grs., s. - 5 .  [Thornas, No. 260.1 

Obv. 
& n & d  I 
4 

all1 S?C ,!I 

&li 

Rev. 

,<J 9 ~ 1  

,69 b 1 A  

u;~hle 

9. Wt.  55 grs., 8. .56. [B.M.C!.. No. 408.1 

Obv. 
di~~lixll 

Rev. 
81: ,<+ ,I 

81.2 j9-+ & 

wr ,QL 
+i lkl, 

10. Wt.  47 grs, [Thomas, ,No. 256.1 

Obv. Rev. 
AQ&J 1 & 2<9!~ 

31 , ,!I a\" j,,g 0 9 i ~  u! 
aG3A GlhlA 

Copper.  
11. Wt. 165 grs., R. .7 .  [Thoman, No. 259.1 

Obv. 
a V ;  )<!t!~ 

al;: jl+ UJ 

,-6-~b 
;bid 
L 

Rev. 
+A [j  

12. Wt,. l t i ig rs .  [J.A.S.B., 1896: NO. 2, p. 215.1 

Rev 

The arrnngemerlt on this peculiar coin has heen taken 
Pvodgers to  h o w  tha t  Abfibakr waa succeeded by his son Firoz, 
hrrt po~sibly the nnrne Znfar has disappeared owing to  n falilty 
arrangement o f  1 he lcttering, or elm the die was defective. 
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These large copper coins are interesting, as they  represent the 
full theoretical weight of the jaitil, and foreshadow the reform 
carried out by llubiirak Sh6h. The follo\r.ing coin lends 
strength to the theorv that Zafar was placed on the throne 
hemporarily, pei~ding the arrival in Ilehli of his father. 

13. Wt. 128 grs. [J.A.S.B., 1896. No. 2, p 216.1 

Obv. Rev. 

14. Wt.  'it: grs., s. .6 .  [Lahore Mus. Cat. ,  p. 103.1 

Obr .  Rev. 

15. Wt .  155 grs., (a  worn coin). lThorn&s, No. 258.1 

Obv. (in circle.) Rev. 
~ ( 2  u+ik,4J I 

# .  

><i ,J' -A> 
Margin : 812 jjJi; . . , . , . , . . v q  r 

16. Wt.  66 grs., s. .5. [Lahore Mus. Cat., p. 103.1 

Obv. 
,+I A Q + ~ A J I  

.y 

A I J I  3?5 

Rev. in circle. 

J;! 

J! 1  

Margin : a\: j9+; ct! ,41b 

The third son of Firoz ShSih was appointed deputy to the 
Sulfan during his latter days, and was associated with Ilis 
father in the sovereignty after the downfall of I (h~n-i-JahBn in 
Rajab 789 11. He attempted to secure the throne for himself 
alter the death of Firoa, but was ejected froru Dehli by the 
supporters of l ' ua l aq  I1 in 790, and remained in opposition 
till the month of Hamzali 791, whar he again entered the capi- 
tal. His reign as sole ruler, therefore, lasted from t lie end of 
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792 till his death in 795, and no coins of his are known bear- 
ing the date 701, while those of 792 are very rare. His silver 
coins were also struck posthumous1,y in 817 and 818, specimens 
of both years being in the British Museum. 

Gold. 
1. Wt,. 170 gra.ins, s .  .75. Recorded dates 793, 794. 

Obv. 
rta)ll 

Silver. 
2.  Wt. 167-174 grains, s. 85-.9. Kecordedclates 793. 

794, 817, 818.  

Obv. 
fldJl 

Rev. 

P brl(I ,ChlJl 

v 9 t" 
Billon. 

3. Wt. 167 grs. Date 790. [:'l'hornas, No. 261.1 

Obv. in circle. Rev. 

I\ilargin : v . &,J -,dar & i i h i  aali 

4.  Wt.  175 grs., Y. .8. Dates 790, 795. 
[Rodgern, J.A.S.H., 1886, No. 3,  p. 187, ant1 H. R.  ~evi l l .1  

Rev. 
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5.  Wt. 132 grs., (worn) s. .65. [R.  B. Whitehead.] 

Obv. Rev. 
a 1  t o+ik,+J I 

9 I. 

j) $" ,+I 
d? V P  x 

rc, 
#LA &sL& 

6. Wt. 140 grs., s. -68. Dates recorcled 789, 7!M, 793, 
794, 795. 

' Obv. Rev. 
,!I &Q$&]I &hL 

d 

AJ J I  n\A jjJ$ 
4 

v, jq A~;UA 8'2~ A*%& 

7. Wt .  55 grs., s .  .55. No date.  [Thomas, No. 269.1 
Obv. Rev. 

&l&J I wlhl-J~ 
+I 

~ l l l  a+= 81;: jjJt; 
4 

a , i ; l ~  &dl& 

8. Wt.  55 grs., s. .55. No date.  
Obv. Rev. 

s n r k ) l  Zhl- 
4 

&lJ t +c $1 8lA j,,*; 
IC, 

bi;U; ,&I; 812 AGSW 

9. Wt. 55 grs., s. .65. No date. 
Obv. Rev. 

4P+liJ 1 khl- 

u:id3+J1 8 Li I,, 
rc, 

J- 91 - .  E J+Aa 

~~>lli ,&la 

Copper. 
10. Wt. 106 grs., s .  .6. 

[,J.B.S.B., h'om. Supp. XIV, No. 83, vii, I?. B. Wllitehead.] 
Obv. Rev. 

>hlw LLJ I~  J 

jJJ$ ,lea 

'43 
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11. Wt.  140 grs., s. .68. Mint Dehli. Dates recorded 
793, 794, 705. 

Obv. in circle. 
312 

vqr . . 
Margin : 3 . 0  G J , ~  qjlhl- 

1 W t. 55 grs., s. .55. Dates recorded 792, 793, 794. 

Obv. in circle. 
aG 

Rev. 
LP*",+J~ 

,-*at -51; 

13. Wt.  70 grs., s. -5.  No date. [Thomas, No, 262.1 

Obv. 
n[A j, 

Rev. 
dhl& 

14. CVt,. 35 grs., s. .45. 
[Rodgers, 1,ahore Nos. (,'at. p. 105.1 

Obv. Rev. 
8LL j, L, ; LhL 

* ,-+-; nlA ::.ad 
&hl& 

15. Wt. 70 grx., s. . 5 .  Mint Dehli, dates 793, 794, 795. 

Rev. 
&JI)IL) 

J83 

vq t "  

16. Wt. 7 0  grs., s. -55.  Mint Dehli. No (late. 

Ohv. in circle. Itev. in circle. 

17. Wt .  42 grH., s. -55.  Mint Dehli. 
[Lahore MUS. ( 'at. ,  p. 104.1 
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Obv 

18. Wt. 24 grs., s. .35. Mint Ilehli. [Thonlar, No. 268.1 

Obv. 
8 1 2  

4 

&+=A 

19. Wt. 16 grs., s. ~ 3 5 .  [J.A.S.R.: 1880, No. 2, p. 84.1 

Obv. Rev 

fi l &  

This ruler occupied the throne for only 46 days, a f ac t  
which necessarily makes his coins uncommon, though it is 
surprising that so many varieties should br. known. These 
number two billon and four copper types. 

Bil lon.  

1. Weight 142 grs. LB.NI.C., No. 424.1 

Obv. 
,JI aa&irll 

2. Weight 55 grs. 
Obv. 

ahilall 

ut3*J I 

Copper .  

[R.M.C.. No. 429.1 
Rev. 

Zhl4 
4 

II~A J + a m  

3. Weigl~t circ. 140 gr.;., s .  .ti:?. ( H . M  C:.. No. 423.1 
Obv. in  circle Rev. 

111;; w+~,+'l 

) A A S ~  , ? f l  4 * 5 1 ~  
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Margin : & J a,& -92 ,dyilhlM~ 

4. Weight 66 grs., s .  .5S. [R.M.C., No. 427.; 
Obv. Rev. 

zhld ~ ~ J I ~ I A  
8 6  pi<, ,la 3 

V 9  6 

5. Llreight 35 grs. ,  s. -48. I Tllonlas, No. 275.1 

Obv. R,ev. 
$la ,,.-as, 

pi<, y l r s ~  

6. Weight 18 grs., s. .4 .  
[Rodgers, Lahore Jluseum Catalogue, p. 106.1 

Obr.  Rev. 
)AAL 8 l2 

I S .  iVGsiru- cl- d i n  ill ultmud ,Shah ibqz ill zbitam?)hnd Shah, 
A : H .  795-815. 

I t  is remarlrable tha t  Thomas makes no n~ention of the 
gold coins of Mahmud, as no fewer than three distinct types 
are  known. Apart from these, recent adclitions are few. 
The  billon coins apparently are confined to  the earlier years of 
the reign, and though the annual issue of cgpper continued 
through the upheaval caused by the invasion of Tnimtir, it is 
strange that  a gap should occur from 804 to 81 1 a,nd possibly 
till 813, no coins with intermediate dates being on record. 
JIahmfid died in 815, but  coins continued to be struck in his 
name during the following year. Thereafter the nobles who 
held sway over the remnants of the Empire utilised the types 
issued by kings long dead until the establishment of the 
Saiyid dynasty, though Mubgrak, the second of that line, 
appears to have struck no coin in his own name till 833 H. 

Gold. 
1. FJ7eight 171 grs., size -9. Mint Dehli, date 797. 

[H. R. Nevill.] 

Obv. in circle. Rev. 
cb41 p ~ c  81 ,'hlJl 

Margin : v  q v  ,lbs &yw . . . . . . A J  9 d 
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2. Weight 174 grs., size .75. 

Obv. 

Yl 

LJ*j e' 
u*i~,.J1 

,-r.ol 
I 

&i;L &li 

3. Weight 169, a 5  grs., size -8.  

Obv. 

+* 81 

A - 
Silver. 

4. Weight 174 grs., s .  1 

Obv. 

r'" 411 

u4j 9' 
w5i*,*Jl 

f- "1 
&i;li ~ ~ 1 . b  

(I .M.C:. .  No. 5'io7.] 

Rev. 

I" 6s 81 J ~ J - J I  
8t.A J ~ S L X  ~ a l ~ l J 1  ,?I 

I I.RI.C., No. 508.:1 

Rev. 
,+Ls 81 &l-Jl 

r G  +na ,QL*JI ,?I 

['l'l~o~i~as, No. 276.1 

5 .  Weight 250 grs., s. -9. [I.M.C., No. 510.1 Date 806. 

Rev. 
@ >lI d\hlJ~ 

at: ~,~f(.=.i, ,li~Jt,,l 

aG alA 

,IIJcl& 

6. Weight 140 gra,ins. [Thomas No. 277.1 Dates 795, 
796. 
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Rev. Obv. 
&hla ,!I &6,lhJl 

4 

1112 &+=a A ~ J I  A? 

al: j3.a~ v q 6 b i i l i  

7. \Veiglit 56 grains. [Thomas, No. 279.1 

Copper . 
8. Weight 140 grains, s. .7. Dates recorded 795, 796, 

797, 798, 799, 800: 801, 802, 803, 804, 813, 815. 

Obv. in circle. 
8 l& 

a>+=* 

9. Weight 70 grains, s. -55. No d a t e  recorded. 
[Lahore Museum Catalogue, p. 107.1 

Obv. in circle. 
8 \& 

334=& 

Rev. 
u r i k p J l  

I 
>!dl *J() 

...... 
Margin illegible. 

10. Weight 70 grains, s. .55 . 6 .  Bates recorded 795,796, 
797, 798,709, 800, 801, 803, 804,814, 815, 816. 

0 bv. Rev. 
&hlA ~ + J I ) I : ,  

a L  j,+sw g18 , 
v q  b 

11. Weight 56.3 grains, n.  - 6 .  [ J . M . ( ' . ,  No. 520.1 

C)h\. .  in circle. Rev. in circle, no date. 
Lh14 ~ J J o I  3 

aL;; j,*rf C5Jb~ 
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12. \qTeight 140 grains, s. '7.  [H. R,. Nevill.1 

Obv. in circle Rev. in  ci13cle. 

cthld ~(+J I ) I J  

13. Weight 63 g~asius, s .  .A .  

Ohv iri circle. 
\2 

Rev.  
d + J 1 ) 1  3 

L5 
:, 

14. Weight 36 grains, s .  .43.  [Thomns, NO. 281 .:I 
o b v .  RCV.  

u,̂ lrsu 

16. Weight 17 grain,<. ( J . K , . A . S ,  1900. p. 777.1 

Obv. Kiev. 
cl 

S. iVu,ynt 8 h Z h  ibn Futtt Kh.ii9~ ibn k'2roz Shall. 

We kno\v little of this claimant t o  thc tllrone save t h a t  Ile 
was proclaimed in opposition to  Mahmud in 797, and for three 
years maintained his position in the  city of F i r o z ~ b ~ d ,  so t h a t  
for this period there were actually two rival kings in Dehli. 
After the  invasion of Taimiir he  returned,  b u t  was driven o u t  
hy I q b d  I(h5n on behalE of Mahmud. and from SO2 onwards 
nothing is known of h i m .  Thomas illustrates a coin dated 
807, which is mariifestlv ill the  name of Nusrat, b u t  admits 
his inz~bility to explain the  date. The coin published 1 , ~  
Rodgers [I,aIiore 3Luseum Catalogue, 1). 1081 in t h e  joint 
names of Nnsrat and Mal~rniid and bearing the  date  888 is n 
coil1 of Gujar5t. No silver coin of Nusrat llas vet been found, 
ant1 o n l , ~  one type of 1,illon is lolo\v11. 

Golt1. 

1 .  W t .  167 grains, s. .78. 
[li,otlgers. , I . . A . S . H . ,  1894, K O .  2. p. 66. ) 
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O b v  
rtd III 

Rev. 
+:l+ &I,JI 

A '  

Bi2209~. 
2. Wt. 131.5 grains, s. .ii5. 

[R,oclgers, J.A.S.B., 1894, No. 2, p. 65.1 

Obv.  in circle 
8 1 &  

Rev.  in circle. 
w+\x,*Jl 

>Jargin illegible. 
Copper.  

3 .  Wt.  134 grains, s. .65. [I.M.(:., No. 522.1 

0 hv. 
#[A 

Rev. 
d+J 51 3 

4. W t .  66 grains, s. *6. Dates recorcled 797,  798. 

5 .  Wt.  70 grains, s. -55.  No date. 

Rev. 
d1J l ) l~  
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j\hL 
L 

7. Wt.  65 grains, s. .55. 

Obv. 
itkl8.e 
C 

81.2 a 4; J 

[H. R .  Nev-ill.] 

H. Wt.  34grains. I Ia te797.  / J . R . A . S . ,  1900, p. 490.1 

(?br. Rev. 

It 811~~11d be explained that  in sollie cases the  leool:clt'cl 
\\.eight is not exactly tha t  of the  particular specimen qnoterl 
RS the original publication, bu t  tha t  of more perfect specimens 
since ohserrecl. The use of grains as the standard of weight 
is open to obvious objections as the  \\-eight of coills was 
nnanifestly reckoned in rcttis. For ex,zml)le, many of t,he 
small billons are described ha.bitnally as 55-grain coins, 
whereas i t  is obvious that  in theory, and very frequently in 
reality, they were coins of 56 grains or 32 mtis. Sinlila.rly the  
orclina.ry 140- grain coin of E'iroz S h ~ h  and his successors i vas  
undoubteclly a coin of 80 rafis, and if in a few illst,ances the  
act.ua1 weight exceeds this a n l o ~ ~ n t  by a grain or twro; we h a r e  
t,o make allowances for slight inaccuracies on t,he par t  of the  
miat in coinage struck in the  baser metals. 

The Saiyicl Dynastg. 

After tile tlrwth of Maljrnud in 815 H. there \i7r?> 110 

S~iltiin in Uelili. The supreme power Isas vested acttnall~. ,  
though not norninall~~, in Daulat Khan  Lodi, but this ruler 
struck no coins in his own uame, contenting himself with recnrd- 
ing the current dates on coills bearing the legends adopted by 
Ial!inrid, Pimz and MuIjammncl. The r n n ~ e  practice a.as 
nclopted by I ~ i t l  successors 
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Though styled Khizr Shah on the coins of his graildson 
SIubammad, and in the pages of the historians. it is doubtful 
if this noble styled hiinself Sultan during his reign which lasted 
from 817 H. to  the accession of his son MubBrak it1 824. Like 
Daulat =an, he preserved the forms of coins issued by Piroz 
Shah, merely inscribing thereon the actual date. 

The only tvpes known are the rupees of Muhamlllad 'dated 
818, the largt? 140-grain billons and the 70-grain coppers, 
both in the name of Firoz. Ferishta indeed states that he 
struck coin in the names of Taimiir ancl Shghrukh, but no 
tangible evidence in support of this tale has been adduced, 
and the actual presence of coins struck a t  Dehli during his 
rule with the name of Firoz seems to  afforcl conclusive proof 
of i ts falsitv. 

I I .  11 Iu ' i . z~~~-d -d in  1lIuhZrak. 

For the first eight years of his reign Mub~irak Shah appears 
to  have followed the practice adopted by his father. as no 
knon-n piece bearing the name of the SultRn earlier than 732 11. 
has come t o  light. His copper is common. but his silver tanka 
is extremelv rare, and no gold piece has yet been discovered. 
XiIubgrak is said by his biographer Yahpg bin Aljmad to have 
died in Rajab 837, but  his coins run on till 838. Probably 
those of tha t  date are posthumous, as  Mnl~ammad bin Parid 
unquestionably issued coin in his own name with the date 837. 
The absence of any billon coin is remarkable. 

1. Weight 174 grains. Dates recorded 833, 834, 835: 837 

[Thomas; No. 287.1 

Ohv. Rev. 

Oopper .  

3. Wt. 172 grs., 8 .  . 7 .  Dates observed, 832, H:13. $34, 
835, 836, 837, [Thomas, NO.  288.1 



0 l ) v .  R e v  

Area in circle. 
81, 

Margill : &,isr 69 wlhl- 

The weight of t,his coin is remarlzable, as i t  clearly indicates 
a piece of 100 ratis or a true copper jaitil, a,ncl is a fresh 
appearance of ,z copper coin which is not a mere tnken. As  
alraadv noted, coins of over 165 grains were struck by Abiibakr, ~ - 

clearli with the same intent. 
3. Wt. 84 grs., s. .6. Dates observed, 832, 833, 834, 835, 

836, 837, 535. 8.54, 855. [Thomas, No. 289.1 

Obv. Rev. 

The posthumous coins of 854 and 855, first observed by 
Rodgers, were clearly issued by Bahlol Lodi after the flight of 
'Alam Shiih from Dehli, before his outward and visible assump- 
tion of sovereigntp. 

4. Wt .  42 grs., s. .45. [Thomas, No. 290.1 
Obv. Rev. 

81.& &,A? 

111. Jlu?mmmad Shah bin Fnrzd. 

The successor of Mubrirak reverted to the normal forms of 
coins issued by the later rulers of the Tu&laq dynasty. 
It seems clear that the reign of Muhammad continued till 849, 
as coins of that date are Irnown, whereas none issued by his suc- 
cessor has been founcl bearing an earlier date than 950.' The 
silver coins of this Sllltan are very rare. 

1. Wt. 175 grs., s. -75. Dates observed 841, 843, 844,845. 

[T l l~n l i~ s .  NO. 291.1 

1 V.  Thomas, p .  36, Note. 
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(.) 11 v. Rev. 

Silver. 
2. Wt,. 175 grs., s. .3. 

Obv. 
cl* bll 

w"j q' 
& y J  I 

/+- XI 
&Xi u01i 

Dates observed 844, 846. 
[Thomas, No. 292.1 

Rev. 
L C  I olhl-J~ 

aakJ~,~l  

!!A u~ 

,ii UJ 

yjUal. 

Billon. 
3. kit .  140,ars.,s:65. MintDehli. Datesobserved 841 

842, 843, 844. 845, 846, 847, 848, 840. [Thomas, No. 292.1 

Obv. Rev. 

1 ?a1 AQ~J~J I  ,lhl& 
a ~ l i  w5id,+J I 8Cw &+=a 

,,,L I ~i;&. slA d2-; 

j 8 j  #lA,Airi 
9 
u AS! J 

4. i t .  5 g r  s 5 .  NO date. 
[Lahore Mus. Cat., p. 109.Il 

Obv. Rev. 
dnlkJ  I 

u?m3J~ 3 1 2  :,#a 

, -+&I 8:: 

a i i l i  ~ A L  ,JAJ &,is! 

Copper. 
5 Wt.  140 grs., s .  7.  Dates obuervecl 840, 844, 846. 

[Thou., No. 294.1 
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Obv. Rev. 
In  circle. 

A t=P 
Margin : 

6. Wt. 87 grs , F. 55. Daka  observed 837, 838, 839,841, 
842, 843, 844, 845, 846, 847, 848, 849. [Thomas, No. 295.1 

Obv. Rev. 
J 6 n . c  & ~ , J I ~ I ~  

NoTE.--T~ the coins of 837 to 841 we find crtkL 
7. Wt. 35 grs. [Thomas, No. 296.1 

Obv. Rev. 

I confess that  t1.1ough 'Thomas gives this coin I am unable 
to distinguish it from the similar coin of Mu1,mmmad bin Firoz. 
There may be a difference, but  I am unaware of its nature. 

I V. 'A&-d-rl;ir~ 'Alnm Shah. 

The reign of ' Alam is shrouded in some obscurity. He 
seems to have resided in Dehli from 549 to 853, then bo 
have moved his capital to Budaun, and to have abdicated iii 

854, although Rahlol Lodi did not formally assume the crown 
till 855. Thereafter he lived a t  I3udaun in obscurity till his 
death in 883. 

No gold coin of this ruler has yet been found and only 
one silver piece has come to  light. 

Silver. 

1. W t. 175 grs., s. 8. [J.A.S.B. Numismatic Supplement, 
No. XXVI, p. 483.1 

Obv. lie\.. 
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The date is bu t  partially visible, and the reading is 
uncertain. 

Billon. 
2. Wt. 140 grs., s. -6.5. Datca observed 851, 862, 863, 

854. [Thomas, No. 297.1 
Rev. Obv. 
dlhl-u JpI &~&J I  

a \ A + J L  ad& (IttiAfS1 
L~- J 6 r bi& 

3. Wt. 55 grs., s. .S5. [Thomas, No. 298.1 
Obv. Rev. 
&%la I  c) IL 

u$a,4Jl uG.JIc 

Thomas gives a variety of this coin with This 
is improbable, but  possibly the reading given by R,odgers 
explains the matter, as he considers tha t  the word +p 
occupies the extreme right of the last line. 

Copper. 
4. Wt. 140 grs., s. 7.  Dates ob~erved  852, 863, 864. 

[Thomas, No. 300.1 
Obv. Rev. 
LIIA*J~S ,. ?~A,+JI 

,+&I -5lj 

Margin : CJ~AJ U~CPSLJ C ; \ ~ A  JhL 
5. Wt.  77 grs., s. .6.  Dates observed 850, 851, 852, 863, 

854. 
Obv. Rev. 

[A*) I S  LMJOIJ 
LSJ~,' 

A t r  

iio small coppcrs are known.  Thomas No. 302 is obviously 
nnt ;L clistinct type, but comes under coin No. 3. 
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%he Lo& Sultans. 

I .  Bahlol Lodi, 855-894 H .  

Although Bahlol obtained possessio~l of Dehli in 854 H. 
after the departure of 'Aliiu-d-din 'dlam, he did not strike coin 
in his own nanie but apparently utilised the dies of Mubiirak 
S h ~ h  if any inference can be dram 11 from the existence of copper 
coins bearing the name of that ruler and the dates 854 and 
855. The earliest known piece of Bahlol, struck in his own 
name, is dated 855. 

The ooins of the Lodis are relatively uninteresting. It 
may be too much to say that  they issued no coin in gold or 
silver, but a t  any ratc pieces in these metals have yet to be 
discovered. 

Billon. 
1. Wt 144.5 grs. (average) a. -8. Dates observed, 856- 

866, 873-894. [Thomas. No. 311.1 

Obv. 

uAj ,' 
&tJl 

,-:&I 

&i;U ~ J c ;  

The gap of six years in the issue of these coins is remark- 
able. I t  is most inlprobable that  no coins werc struck during 
this period, but i t  is odd tha t  none sliould have been recorded. 
Possibly the coins of intervening years are known to private 
collectors. 

2. Wt. 130 grs., s. .7 .  
[Rodgers. J.A.S.B., 1880, No. 2 ,p .  53.1 

Obv. 

antl=J I 

&a,Jl 

Rev. 

81.;: Jtb 
,Ihl& 

3. Wt. 56 grs. s .  -55 .   thom ma^, K O .  312.1 

Ohv. 
as in 2. 
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4. Wt. 56 grs., s .  .57. [Rodgers, Lahore Mus. Cat., p. 112.1 

Obv. 
&aJ I 

Lt&~3J I 

J-pl 

4 i ; L  

Rev. 

& &tL) I 

Jdff u*aJJl 

&lhl& ti\& 

5. Wt .  56 grs., s. -6.  Date 857. 
[Rodgers, Lahore Mus. Ca t ,  p. 113.1 

Obv. Rev. 
A ~ ~ J I  bCw 

utLpJ~ a(& J& 
J --*a! Jhl- 
dGik 

Copper.  
6. Wt. 140 grs., s. '7. Dates observed, 867-879, 882, 

887, 888, 889, 892. [Thomas, No 315.1 
Obv. 

In circle. 

J,4! 
6 [A 

Rev. 
C , + i ~ f  JI 

,*lot -SLj 

A 7 A  

7. Wt  84 gru , s.  .6 l .  Dates observed : 565-877,882,887, 
888. [Thomas, No. 315.1 

Obv. Rev. 

8. Wt.: 67 grs. h t e s  observed : 868,886, 889,893, 894, 
[Thomas, No. 314.1 

Obv. Rev. 
~ 6 ~ l j J  I a[$ Jtle 
&.i*,*J I (,,thl.- 

J-"1 
&A;U 
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9, Wt. (average) 37 grs., s. .55. 
[R,odgers, Lahore Mus. Cat., p. 113.1 

Obv. R.ev. 

In. Wt. 38 qrs., s. . d .  [Rodgers, Lahore Mus. Cat., p. 113.1 
Obv. R,ev. 
J m l ~  A Q + ~ & J I  

11. Wt. 65 grs., s. 6. Mint Jaunpur. Dates recorded 
8P8-894. [B.M.C., No. 493.1 

Obv. Rev. 

A A A  

I I .  Sikandar bitt Bahlol Eodi, 894-923 H. 

While Bahlol 1.odi followed the example of the Saiyid 
SultBns, a t  any rate as regards the issue of billon and copper 
types, the known coins of his successor are litnitecl to the 
standard billon of some 80 ratis and its subdivisions. 

In  this restricted field there are but two poiilts of interest. 
The first of these relates to the difference between the coins of 
Dehli and Agra. The earlier type of large billon struck a t  Hazrat 
Dehli closely resembles in its general appearance tha t  of Bahlol. 
whereas the later type is very distinctive with its angular 
script and rnrlch more deeply incised die. The earliest speci- 
men of this latter type that  1 have seen is dated 801. For 
some years the two run on concurrently, and the latest of the 
Dehli type known is of 009. long after the fortnal transfer of 
the capital to ligra. 

The second point is the absence of any coins later than 
920. This is remarkable, for Sikandar struck billons by the 
million and his coins of every previous year are abundant I 
call offer no reason for the rarity, if not the conlpletc disappear- 
ance, of coins issued after820. Possibly it is connected with ,z 
change of currency, for the 140-grain billon of Ibriilliln is nu- 
known, but this is mere guess\vork, and the matter is one which 
den~ands further elticid a t '  ion 

Billon. 
1. Wt. 140-145 grs. s. .65. Dates observed, 894-909 H 

[Thomas, No. 316.1 
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Obv. 

d j  9' 
L,i",+J~ 

,--ad 

JIGS 

Rev. 

U L Js>+Jl 

u? u-91 

a(& J34 

2. Wt. 240-145 grs. 8 .  . 7 .  1)ates observed, !,01-920 H. 
Obv. Rev. 

4 q9 JC ds9.h 
&,+Jl u! w*=,Jl 

2-*I a l f  .&L- 
ctiik a d ~  aG J J ~ J  

9 * r  ,[hlu 
These coins were, it is suggested, struck at Agra. 
3. Wt. 66 grs. a. -55. Dates observed 897-91 1 .  

[Thomas, No. 317.1 
Obv. Rev. 

~ l *  j cs' 3 E 3 L h  
u+L9,J I u! ,.J+AJJI 

,--PI nl.2 )& 

hi;% & d l 2  ntA Jda! 

4. Wt. 35 grs. s. -42. 
Obv. 

Portions of 
above. 

[I.M.C., No. 106.1 
Rev. 

Portions of 
above. 

No date in this size is recorded. 

5 .  Wt. 17.5 grs. s. ,35. 
Obv. 

part of 
a13 )a&, 

Jh! 

[I.M.C. No. 608.1 
Rev. 

111. Ibrtihim bin Siknnda~ Lodi, 023-932 I { .  

The coinage of Ihrahrm is even less interesting than that 
of his father. There are no large hillons, and with few excep- 
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tions the coins contain a Inere fragment of the legend. The  

execution is degenerate and the dates i1l.c seldom legible. 
Those recorded are confined to a very few years of his reign. 
The only copper issue is tha t  of the M A ~ I V ~  type illustrated by 
Thomas, the specimen quotctl being, i t  is believed: still tlle only 
one found. 

Billon. 
1. Wt. (highest known) 88.5 grs. n. 6. Dates observed 

923, 925, 926, 927. [Thomas, No. 318.1 

Obv. Rev. 
" 1 ~  3<,irJ1 

r lA ,++apl cr-il 

81L ,A& 

c, u, 

2. Wt.  42 grs. s. 45. Dates observed925, 926, 927, 928. 
[Thomas, No. F20.J 

Obv. Rev. 
Portions of above. Portions of above. 

Copper. 
3. Wt.  110 grs. Square. [Thomas, No. 321 .] 

Obv. Rev. 

This is in imitation of the ordinary MLlwa copper. and is 
supposed to commelnorate the capture of Chanderi by Ibrahim. 
Unfortunately the date is missing. 

I V .  Maltrnfid bin SiBandar Lodt'. 

After tlie disastrous battle of Panipat in 932 the Af,p&n 
forces were wholly disorganiserl, and the remnant fled east- 
wards into Rihgr. Their leader was Mahmiid, a younger 
brother of IbrBhim, and practica1l.v all we know of this Sulksn 
is that  he was proc1aimc.d king i l l  Rlhar in 9.35. His reign was 
brief, for Babar was the11 on his heels, and the Sllla8n, who a t  
first had been a mere refugee and had been put on the Eastern 
throne af ter the disappearance of J alalu-d-din Lvhgni, again 
fled eastwards, to take refuge with the ruler of Bengel. 
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Billon. 
1 .  Wt. 140 grs. s. . 7  

Obv. 

d j  9' 
&+ia,J I 

9 -"I 
~ j ; k  a ~ l i  

[H. R .  Nevill.] 
Rev. 

&LhL 

33- l.JJ 

~ \ k  )dM 

,Ihl- 

This coin lay unnoticed, save for its unusual date, among 
the coins of Sikandar, which it cloae1,v resembles. The reading 
is unmistakable, but its similarity to  those of Sikandar may 
well have caused others to  overlook similar specimens. 

H. NEVILL. 
Simla, 1920. 
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4. T imur ' s  Apocryphal Memoirs, 

Timur was long treated as if he were another Prester 
John. People kno~*.ir~g littl,? or nothing about him, but eager 
to give news, invented all w r t q  o l  stories and palmed them ofl 
on the public. One of t h e  fil-,>t romancers was a Messire Jean 
du Rec, an Abbe of hlortemere. His boolc was published a t  
Rouen in 1594. I t  was followetl by a book of a similal- 
character written or professing to be written, by a certain 
Sieur de Saynleon whose book was published a t  Pa rk  in 1677. 
Both these writers ar.serted tha t  they had travelled in the 
East or a t  least in the Levant ; and both, apparently, clainied 
to have got t,heir information from a book written by a learncd 
astronomer named Alhacan or Alhusain. Apparently, the 
Frenchmen gave this name to their source because there was a 
celebrated Arab astronomer and pl~ilosopl~er of this name who 
was a native of Bussorah and who died a t  Cairo in 1038. See 
the Nouvellc Biographie Universelle 11, 86. Jean du Bec 
professed to have had possession of Alhncan's book, but did 
not pretend to have been able to read it. He said i t  has been 
interpreted to him by an Arab who could speak Italian. His 
words as translated into English are .' Tamarlane had a com- 
panion and ,  familiar of his conquest<, named Alhacan, an 
Arabian by birth. He was a great and worthy person learned 
as well in natural philosophy, as in astrology. This author 
then having fallen into my hands. on my voyage into the 
East country, I caused the same to be interpreted unto me by 
an Arabian who did spealr Franck (Frankish) (as they term it) 
that is to say Italian." Jean then goes on to speak of his 
wounds. Similiat-lj7 the Sieur de Saynleon based his narrative 
on Alhacan. Rut his book seems to have had little success : 
Probably, it appeared too late, for i t  was not published till 
1077. Jean du Bec's work, however, had a great success. 
There was an early translation into English by some one who 
only gives the initials H. M. and was published in London in 
1597. There was a reprint of i t  by Strahari in 1750. It also 
appeared before this in Purchas's Pilgrims and occupies 68 
pages of Vol. X I  of the Haklr~yt  Society's reprint. It was 
surely a waste of time and money to republish such a useless 
book which tells of Timur ' being the son of Og, and of the 
name Tnmarlane' signifying the Grace of God ! It is small 
blame to Purchas that he printed the rubbish, bu t  tlie recent 
editors might hove done better. 

As J. Goli~is says with justice in his T,atin preface to 
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Arab Shah's work on Tin~ur ,  such writers (meaning Jean du 
Rec and others) are mere umbrae or ghosts, except possibly 
where they treat of Timur's expeditions into Asia Minor. 
.' Quac ad nos de illa (re, Timur's career) hactenus pervenere, 
rix umbrae haberi possn~lt aut  vix aliud quam somnia ot 
cornmenta dabant, nisi pauca forsan ad quae in Europae con- 
finiis gesta sunt." 

I ought to  say here tha t  1 am indebted to Sir F. Goldsmid's 
~ r t i c l e  on Timur in the Rncyclopaedin Rrittanica €01, introduc- 
ing m e  to a knowledge of Jean d u  Bec's book. But 1 can 
h a ~ d l y  say that  Sir Frederick's article is a good one. He was 
a good man and an excelient public servant, but  he should 
have left Timur alone. He gives a wrong title to Arab Shah's 
work, confounding i t  with Onzwini's work on the marvels of 
creation and says, Arab Shah was translated by Golins. This 
is a mistake; what Golins did was to  edit the Arabic text. 
The translations are by Vattier and S. 11. Manger ; the latter 
being in Latin and published a t  Leovardia(?) in 1767. There 
is a much better account of Timur in D'Herbelot though he 
made a mistake about Arab Shah's not mentioning the iron cage. 
It is noteworthy tha t  Jean du Bec mentions tha t  Ea.jazet was 
kept in an  iron cage, a fact which tallies with Golius' conjec- 
ture tha t  Jean du Bec is less untrustworthy as regards Western 
Asia. 

The next attempt to write a fictitious account of Timur 
was made by n Persian, a native of Turbat in Khurasan who 
was called Abu Talib Alhusaini. This last title resembles the 
Alhacan or Alhasan of Jean du Bec, and there is a snspici- 
ous likeness between the stories of the two Frenchmen and of 
Abu Talib as to the provenance of their originals. But there 
is no evidence that they borrowed from one another. 

The first notice that  we have of Abu Talib's book is dated 
1636 or 37 when he presented Timur's Memoirs to Shah Jahan 
inIndia. His story was that  he had found the Turkish text 
of Timur's Memoirs in Arabia in the library of Jaffar Pasha 
when he [Abu Tdib)  was residing in Mecca and Medina. 
His editor rSfzal Bokhari, improved on this story by saying 
that the manuscript was found in Yemen which of courseis 
a long way to the south of the two holy cities. And 
Mr. Erskine and Professor Dowson have thought that Abu Tiilib 
and Afzal Bokhari's accountc~ are corroborated by the fact 
that a Jaffar Pasha was Governor of Yemen in 1610. Rut if 
he was there in 1610 it is almost certain that  he was not there 
more than twenty years afterwards. No Turkish or Turki, 
Memoirs have ever been found and Abu Tiilib has not a word 
to say as to  what became of them or whether he brought the 
original or a copy to Inclia. He never says tha t  he showed 
either original or copy to Shah Jahan. And i t  shows the un- 
critical upirit of one of tohe writers (Major Davy) in the White 
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and Davy edition of the Memoirs that he actually puts for- 
ward the admitted mystery of t h ~  finding alld disappearance 
of the Turkish manuscripts as perhaps the strongest possible 
proof of the ger~uineness of Abu %lib's find ! See extract 
from letter, p. x of RIajor Stewart's preface to the Malfiiziit. 
A much stronger evidence against the genuineness of the manu- 
script is to be found in the uray that Shah Jahan a t  first treated 
A bu TBlib's communication. 

Instead of reverencing i t  as the composition of his great 
ancestor, he makes i t  over to another man to correct and to 
bring i t  into harmony with SharaEu-d-din's Zafarn~ima. That  
is to say, to bring i t  into accord with the work of a man who 
had apparently never seen Timur and was the contemporary 
not of Tinlur but of his grandson Ibrahinl and who did not 
write his history till twenty years after Timur's death ! And 
the corrector Afzal Bokhari, a well-linown officer of Shah 
Jatan 's  Court altered Abu Talib's version accordingly, striking 
out what he thought wrong, adding  here there were omissions 
ant1 correcting the dates. I t  is true that Shah Jahan afterwards, 
wanting to give good advice to his son 4urangzeb when he 
was in charge of the Deccan from 1636-44 sent him an  extract 
from Abu Tiilib's work about the duties of a govcrnor This 
appears in Vol. I Part  11, p. 289, of the Bib. Jnd. edition 
of the Biidshahniima. And what rubbish this supposed advice 
of Timur's is! I t  is thoroughly unpractical and reminds 
us of Bentley's description of the once famed letlers of 
Phalaris, as the \fork of a pedant dreaming a t  his desk, and 
not of a great prince with his hand upon his sword (we quote 
from memory). The extract consists of an inappropriate 
quotation from Sa'di to the effect that  strength and wisdom 
are of no avail if not in accordance with God or destiny. See 
Graf's edition of the Bostan, p. 287. And this is followed by 
a number of common-places which could be of no help to  a 
young governor. 

The instructions alleged to have been sent by Timur and 
sent by Shah Jahan for the edification of Aurangzeb do not 
appear in the Zafarnama of Sllarafu-d-din, but appear in Abu 
Talib's manuscript Or 158 of the R M., and in Afzal Bokhari's 
amended edition, B.R1 RI  S Add. 16,186 p. 20Sb.  They pro- 
fess to have been issned by Timur in 794 A.H. (1391-2) to his 
grandson Pir JIuhatnznad s. Jehiingir \\hen he was appointed 
to the charge of I(abu1 Iiandallar, and of India as far as the 
Indus. The Zafarn3ma 1, .558, Bib. Ind. edition, gives tjhe 
appointment of Pir Muhammad and thy nanles of the officers 
who were to assist him but  as stated above does not give the 
instructione. The quotation from the Rostan appears also 
both in 01%. 168 and in Add. 1686. 

Though I regard Abu Tiilib's work as a forgery i t  is quitc 
pos~iblc t11:~t he may have had access to SOIIIC records of Ti1nurP3 
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sayings and doings. His book is certainly not entirely a repro- 
duction of Sharafu-d-din since in one place he makes a reference 
to NixBmu-d-din RhSmi's Zafarngrna, for in the account of the 
taking of Baghdad he refers to the fact of Ni;%mu-d-din 
having been the first person who came from the city and did 
obeisance to Timur This is not mentioned by Sharafu-d-din 
but occurs a t  p. 9gb of Nigmu-d-din as quoted by Rieu 
This was in 795 A.H. and the reference to Or. 158 is a t  p. 268. 
Abu TBlib makes Timur say to Ni~5ul.u-din tha t  God was 
good to  him in making him the first man to submit! I 
confess i t  is not quite clear to me that Shah Jahan was 
not in collusion with Abu Tslib if indeed the latter person 
be not altogether mythrcal. Tn spite of Shah Jahan's apper- 
ently contemptuous treatment of Abu Talib in the first in- 
stance, he afterwards saw the advantage of such a panegyric 
on his ancestor. Other Timurides acted iu the same way 
and had Abu Talib's book sumptuously bound and adorned 
with pictures and red seals. 

And what 'Timurid and what Tntlian Muhammadan 
would not act in the same way ? They woilld all feel bound 
to support the glory of the House of Timur. I therefore 
would pay little attention to the opinion of Nuhammadans 
about the authenticity of the blemoirs. Far more value 
is to be attached to the opinions of disinterested scholars 
such as Sachau and Ricu. Sunnis, we are told, even assert 
that Timur was an orthodox Sunni Muhammadan, though he 
really was a Shia. 

I n  conclusion I would point out that  there seems to  be 
several differences in the manuscripts of Sharafu-d.din7s 
Zafarnama. The Bib. Ind. edition, for example says nothing 
about the labours of Ibrahim in collecting information and 
Petit de la Croix's translation seems to show that  there was 
a ~ imi la r  hiatus in the manuscripts used by him. 

4th August, 1920. 



5 .  The Genus Ces-ebeiicr, in India. 

By L. S .  S U B R A M A N I A M ,  Assistant to the Imperial ,k?yco- 
logist, Agricultural Research Institute, Pusa. 

[ With Plate I]. 

Cerebella is one of the little known genera of the family 
Hyphomycetae-Tuberculariae. It is commonly found associ- 
ated with species of Sphacelia on many members of the 
Gramineae. I n  Bombay and Madras one species is common 
on cultivated Jowar (Sorghum vulgare) producing black swell- 
ings on the grains Only three species have been so far re- 
corded in the Ea,st,. viz. ,  C. inquinans ( B .  et Br.) Petoh, C .  
An.thistiriae Petch and (3. Ischa.emi Petch. 

Recently a species of Cerebella on So~.ghum ~uulga.re was 
received for identification from the Philippille Islands. In  
connection with this, the material in the Pusa Herbarium was 
crit,ically exanlined by the writer and i t  was found tha t  the 
Indian inaterial contained 111any new species. The present 
pap- gives t,he deter~nioatiorl of all the species of Cerebella 
known a t  present in India. 

My thanlts are due to Mr. \J. H. Walton, &LA.,  M.Sc., Offg. 
Imperial Agricultural Yactcriologist, for the micro-photographs. 

Cerebella burmanensis, 1 1 .  sp. 

Investing the ovaries, stroma naked, flattened, gyroso- 
plicate, scattered, 1 &-3 mm.. long, black, compact or powdery. 
Glomerules, globose or subglobose, blackish brown, composed 
of 2 to 10 cells, 15-29.71~ in diameter and not hreak~ng into 
component cells. Individual cells angular or subglobose, 
7-1lP in diameter, epispore rough and warty. Pedicels 
coloured deep yellow. 

On ovaries of Panicum setigerum. 
Mandalay, Burma, 17-1-19. Coll. F. J. P. Shaw. 

Cerebella Andropogonis-contorti, n .  sp. - 
Investing the ovaries, stroma nalred, elongated, gyroso- 

plicate 2 to 5 mm. long, scattered or effused, black, often 
covering the whole spikelet. Glomerules, compact., subglobose 
or ovoid, deep blackish brown, composed of 2 to  7 cells, 13-33 
in diameter. .Individual cells, subglobose or polyhedral, 9 - 1 3 ~  
in diameter, epispore rough. Pedicels hyaline or  slightly 
tinged yellow. 
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On ovaries of Andropogon conlorlus. 
Maymyo, Burma, 18-1-08. Coll. E. J. Butler. 
Dumraon, Bihar, 20-11-03. Coll. E. J. Butler. 

Cerebella Nardi,  Butl., n. sp. 

Investing the inner glumes, strotna covered, black, gyroso- 
plicate, 1-3 mm. long. Glomerules, sr~bglobose or cylindrical, 
composed of 2 to 8 cells, deep brown and measure 16.5-20.1,~ 
.in diameter. Individual cells, angulnr or subglobose, greyish 
brown, epispore smooth, and measure 8 - l l r  in diameter. 
Pedicels deep1.v coloured brown. 

On glumes of Andropogon Nnrdus. 
Mundanthorai, Tinnevelly, Madras, 11-5-1901. 
Coll. C. A .  Barber. 

This name was given by Dr. E. J. Rutler, bu t  i t  was not 
published. 

Cerebella Sorghi-vulgaris,  n. sp. 

Investing the ovaries, stroma naked, hemispherical, gyro- 
soplicate, 2 to 5 mm. long, scattered, black or olive grey,,  
powdery. Glomerules, subglobose or irregular, composed of 2 
to 7 cells and measure 10.2-33,~ in diameter. Individual cells 
subglobose or angular, 6.6-13.2,t in diameter, greyish black, 
epispore slightJy rough or pitted. Pedicels coloured brown. 

On ovaries of Sorghum vulgure. 
Rishivandayam, Madras, Coll. C. A. Barber ; 
Poona, Bombay, December 1916, Cd1. S. L. 
Ajrekar ; Los Banos, Philippine Islands , 6-1-20, 
Coll. 0. Reinking. 

Cerebella cenchroidis, n. sp. 

Investing the ovaries, stroma, gyrosoplicate naked or 
covered, greyish black, sometimes attacking the rachis, 1-2 mm. 
long. Glomerules angular, subglobose or ovoid, light brown, 
composed of 2 to 5 cells and measure 14.3-17.6 x 9.9 - 1 5 . 4 ~  
in diameter. Individual cells irregular or subglobose and 
measure 4.4 - 1 4 . 3 ~  in diameter, epispore smooth. Pedicels 
coloured greyish black. 

On ovaries of Pennieetum cenchroides. 
Lahore, 28-9-17. Coll. G .  S. Cheema. 

On ovaries of Cenchrus hifiorus. 
Lahore, 26-9-17. Coll. G. S. Cheema. 

Cerebella antidotale, n. sp* 

I nveeting tho ovaries, etroma, gyrosoplicate, naked, oval 
or flattened, covering the grains, 1-3 mm. long, black. Glom- 
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erules, spherical or polyhedral, dark olive, composcd of 2 to 
6 cells, epispore rough and mea.sure 15-22 x 10-17u in dia- 
meter. Individual cell3 greyish black, epispore rough, 8-12u 
in diameter. Pedicels coloured, smoky yellow. Spore sur- 
face rough. 

On ovaries of Panicum antidotale. 
Sangln Hill, Punjab. 28-10-07. Coll. G. 8.  Cheema. 

Cerebella Cynodontis, Syd. 

On ovaries of Cynodon Dactylon. 
Lakoalli, Mysore, 17-9-03. Coll. E. J .  Butler. 
Bilikere, Mysore, 19-9-03. Coll. C. A. Barber. 
Hnnsur, S. Mysore, 21-9-03. Coll. E. J. Butler. 
Sylhet, Assam, 19-5-05. (7011. E J. Butler. 

On Panicum prostratum. 
Sceraha, Champaran, Bihar, 31-10-03. Coll. 
E. J .  Butler ; Pusa, 21 -20-06, Coll. E .  J. Butler. 

On Panicurn, distachyum. 
Bassein, Burma, 30-11.12. Coll. E. J. Butler. 

Slightly different from the type in the major number of 
spores being smooth. 

Cerebella inquinans (B. et  Br.), Petch. 
= Thecaphora inquinans, R.st Br. 
=Cerebella Paspali, Cke. e t  Mass. 

On Pnspalum scrobiculatum, 
Bassein, Burma, 30-11-12. Coll. E. J. Butler. 

,, P .  tongiflorum. 
Sylhet, Assam, 29-5-05. ,, ,, ,, 

,, P .  Royleanum. 
Ranchi, Orissa, 30-9-17. ), , , ,, 

,, Y. sanguinale var. ciliaris. 
Dacca, 10-1 1-18. Cloll. P. C. Kar. 

, Panicum javanicum. 
Ranchi, Orissa. 30-9-17. CoII. E. J. Rutler 
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DESCRIPTION O F  THE PHOTOGRAPH. 

FIG. 1. Cerebella burmanensis. 
,, 2. , , Andropogonie-conlorti. 
. ,  3. , Nardi . 
,, 4. , 9 Sorghi-culgaris. 
,, 6. ,, Cenchroidis. 
, ,  6. I ,  antidotnle. 
,, 7. , , Cynodontis. 
, ,  8- ,, inquinans. 
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6. On the Discovery of the  Neolithic Indian Script. 

By HEM CHANDRA DAS-GUPTA, M. A., F.G.S. 

Among the recent contributions that have been 1n:tdt: 
to o ~ l r  knowledge of prehistoric India are to be incluc-led 
two extremely interesting papers by Mr. Yazdani ' and b!~  
l'rof, Mibra." On account of the far-reaching n n t ~ r w  of 
these discoveries, all students of prehistoric antiquities in India 
are naturally tempted to study the matter critically and the 
present note embodies Ihe result of such a critical study. 

My remarks will be confined to Prof. Mitra's discovery 
for a general account of whicl~ we are also indebted to Prof. 
Rhandarkar.3 According to Prof. Mitra there exist in the 
collections of the Tndian Museum five neolithic artifacts 
with signs and oE these two have been deciphered as giving 
readings which convey some sense wh~le  the other three 
have only got a mark on each and evidently no clue has 
been found to read them. 

The method adopted to find out the age of the scripts 
being in the main one followed by students of palaeontology, 
i t  is necessary in the first place to encluire into the con. 
ditions under which the neoliths in question were obtained, 
because unless i t  can be proved that  they were found buried 
in some natural deposits any attempt to correlate the time 
of the inscription of the marks found on the stones with 
the time when the stones themselves were fashioned into 
their present shape and form must be open to serious objec- 
tion. As far as my knowledge of Indian prehistoric stone 
implements goes, there are only a very few cases where 
they have been found in natural deposits ; the vast majority 
of them have been found lying scattered on hill-tops or level 
surfaces and, chiefly on account of this, it is not possible to 
establish with precision in India the different substages into 
which the prehistoric time may be divided and I think that  
in any attempt that  is made towards a systematic study of 
the Indian prehistoric antiquities attention should be paid to  
this fundamental difference between the modes of occurrence 
of-the prehistoric stone implements in Europe and in India. 

The two neoliths with decipherable scripts have been 
found in ( 1 )  Chota-Nagpur and (2) Asaam. The Cllota-Nagpur 
implement was obtained a t  Ranchi and i t  was amollg the 

-- - - - - -  -- -_ - 

I Journ. Hyclur ,%bad Arch. SOC, pp. 56-71), 131 7. 
Itlcl. Antiq. M n y ,  1919, pp. 67-64. 

j Cal. Rev. Jan. lr120, pp. 2 1  39. 
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collections from an old neolithic settlement l .  There is nothing 
to show tha t  the piece of hematite was obtained from any 
nat~lral  deposit or that  even any excavation had to  be made 
for obtaining it. According to Mr. Driver who collected the 
specimens most of them, including the one uncler question, 
were found in different parts of the fields and tradition 
has i t  that they were made and worn by a mythological 
people called the Assurs * There is even a t  present a small 
tribe, called the Asurs, the peculiarities of whom have 
been described by D r i ~ e r . ~  These persons are now found 
in the north-west of the district of Panchi and they live 
chiefly by iron-smelting.' According to  some ethnologists 
these Asurs may be connected with the mythological Assurs 
for a detailed account of the remains of whom we are indebt- 
ed to Mr. Roy.b Belwadag is one of the villages mentioned 
by him and by digging .up the ruins of this village, the same 
area, locally called ' Jta-clanr ' (brick-field), was found to 
yield not only s t'one implements and copper ornaments, 
but a.lso a gold coin which is ' a Kushana coin of the Huvish- 
ka From the above statements i t  is quite c1ea.r 
that the implement in quest.ion was not found in a natural 
deposit and accordingly the marks on it can never be used 
for homotaxial purpose. Coins of the Kushana type were 
found associated with similar neoliths and from this 
aesemblage it may also be concluded that  the implement 
was fashioned and the marks cut on i t  during the time 
when the Kushana coin was in use or that the implement 
was manufactared previously but  the marks were inscribed 
a t  a later date when the Kushana coin was in use or marks 
on the implement were intermediate in age between the 
manufacture of the implement and the manufacture of the 
gold coin. The figure of a man with a stone implement, as 
found a t  A m a r a ~ a t i , ~  shows clearly that  a t  least in parts 
of the Madras Presidency the stone age must have persistecl 
almost to the beginning of the Christian era while ' we 
have in the Juangs representatives of the stone age ,in 
e i t ~ ' ~  and according to Hall so far as the Khariahs are 
concerned, previous to the inconlir~g of the Hindus, their 
axes and their implements for grubbing up roots, were in 
all probability made of stone, and their arrows had tips 
made of the same material 
. . .--- - . - . . 

~ ~. - -  - - 

I Joum. Afiia. Soc. Beng. Vol. 57, pt. i i ,  p. 327, 1888. 
2 Proc. Asia. Yoc. Beng. p. 222, 1687. 
;+ Journ. Asia. Soc. Reng. Vol. 57, pt. i ,  pp. 7-18, 1688. 

Dist. Oazet., p., 80. 
Journ. Beh. ORB. reg. SOC. VOI. I ,  pp. 229-253, 1916. 

"Op. cit . ,  p. 232. 
7 Ferg11nnc.n : Trro and wrpcmt worht~ip in India. p. 144. pl. 3 2  
9 J>elton : 1)ascriptive e t l ~ n o l ( . ~ y  of Benpal, p. 163, 1872. 

Proc. Aaia. Hoc. Beng., p. 183, 1868. 
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From the observations made above it follows that  if 
the implement, in quection, with the marks on i t  were 
found buried in some natural deposit and if immediately 
on recovering it from its bed the presence of the marks was 
detected, there would have been a reasonable presumption 
in support of the conclusion that the marks did really 
represent some inscriptions that  were produced during the 
neolit,hic time, provided the dtlpth of the deposit and its 
state of induration supported the idea, though whether 
the marks are really alphabets or not should be decided by 
palaeographers and philologists. Prof Rhandarkar read 
thc scripts as forming thc word ' Maata '  meaning a head- 
man or chieftain.' He assumed that a t  the time when these 
incisions were made Lhe Rrahmi script used to be written 
from right to left. I must confess tha t  T know nothing 
about the form of the Brahmi script during the different 
periods of its growth, but there is a volume of opinion against 
the theory that  the Brahmi script was ever written from 
right to left and for a short account of the whole question 
reference may be made to the very interesting summary 
given by Pandit G .  H. Ojha.% This palaeographical contro- 
versy is, however, of no interest to us from our present 
point of view as whether the earliest form of the Brahmi 
script was from right to left or from left to right and 
whether the marks on the implement No. 3177 are alphabets 
or not, there is no evidence to show that  they were actually 
inscribed during the ileolithic time. The fifth neolith men- 
tioned by Prof. Mitra, n ith a mark on it,, was also obtained 
from the same locality and I have no additional remark 
to offer regarding it. 

I shall now discuss the evidence that is afforded by 
the second neolith with decipherable script and obtained from 
Assam. This implement was mislaid a t  the time Dr. Brown 
prepared his catalogue and though Prof. Mitra has given us 
a description of the celt, he has not mentioned the parti- 
cular place in Assam from which i t  was obtained. The imple- 
ment in question bears the catalogue number 998. The speci- 
mens with numbers 996 and 997 were both obtained from 
Shillong. This fact, coupled with Mr. Cockburn's description 

1 Speaking about the word Maeta ' Prof. Mitra observes thnt 
" it survives tc-day curiously enough, such is the degradatiori of words 
brought about probably by social circumstances, in the lowest degraded 
class in India, the cleaners of refuse-the ' rnehtar ' and the ' mehtiin' 
. . . . The very depth of the social scale to which these people have eunk, 
shows the vast lapse of ages which must have gone by since the time 
these very people were actually princes and chieftaind" (loc. cit.,  p. G 3 ) ,  
It may he observed, however, that even at the present, day, the chief 
of Chitral is called a rnehter or * rnihtar.' 

Ojha: The palaeography of India, p. 27. 
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of the Khasi hill stone impleme~lts,~ leaves no room to doubt 
that this is his specimen B of which a figure has also been 
published by him. Mr. Cockburn had no definite idea about its 
place. of occurrence beyond the fact that  it was found on the 
Shillong plateau evidently not buried in any natural deposit. 
Accordingly i t  is quite clear from what has been said above, 
that  there is nothing to show definitely tha t  tllc marks on 
the implement were inscribed during the neolithic time. 
In the figure of the implement published by Mr. Cockburn the 
marks referred to by Prof. Mitra are also shown very clearly, 
but there are two rows of marks ancl not one, the upper 
row b e i ~ g  rather indistinct. T t  is extremelv difficult to 
pass any remark on the third specimen referred to by Prof. 
Mltra. I t  bea.rs the catalogue number 866, but a reference 
to Dr. Brown's catalogue2 shows that  there are two speci- 
mens bearing the number 866, the locality of one being 
unknown and unfortunately Prof. Mitra has not indicated 
which one of the two he has in view. 

Of the five neoliths mentioned by Prof. Mitra, I have 
already dealt with four and there is only one left. This 
was obtained from Bellary by the late Mr. Foote. There is 
nothing on record to show the mode of occurrence of the 
celt, but a perusal of Mr Foote's description about the mode 
of occllrrence of the Rellary implements "makes it quite 
clear that  i t  was obtained either from an old neolithic settle- 
ment or from the surface, bu t  certainly not from any natural 
deposit. This mode of occurrence as  also the fact that  
only a single mark has been found make the implement 
quite valueless as giving us any evidence proving the exis- 
tence of a neolithic script in India. 

Thus i t  appears that judging the question from the point 
of view of the occurrence of the implements the existence 
of a neolithic script in India has not been established and 
more conclusive evidences are necessary to prove the case. 

1 Journ. Asia. Soc. Bong. Vol. 58, pt. ii ,  pp. 133-137, 1879. 
2 Brown: Catalogue raisonn6 of the prehietoric antiquities in the 

Indian Museum, p 131. 
O o o t e  : Ind~an  prehistoric ancl protohistoric antiquities. Notes 

on their ages end distribution, pp 78 e t  seq. 



7. Recent Advances in  S t e r e o c h e m i ~ t r ~ .  

By ! 'IIOW. B. I<. $INCH, M . A .  

[Read at 1110 Nagpur Tndian Science Congress.] 

The subject of lriy address to-day is stereocheinistry in 
sollie of its modern dc~~clopments.  There are several reasons 
which have inducctl lne to make this selection. One is that T 
]lave been especially interested in this branch of chemistry 
during the past fen j.ea,rs ; al~otller which is even more impor- 
tant, is that the snbject is receiving increasing amount of atten- 
tion frolii chemists a t  the present time. The s~lbject of optica,l 
activity has furnished several iinportant discoveries which have 
materia.lly contribnterl tonlards the development of modern 
chemistry. The prog13css of cheinistry has been mainly achieved 
as a result of the c.0-ordj-nation of observed facts with a 
series of hypothc.+eq. each closely related in point of time to 
the one preceding it. The a.tomic tLeory of Dalton, enunciated 
in 1503, and the hypothesis of Avogaclro forniulated in 1813, 
were two great theoretical developments which gave great 
impetus to chemical investigation, and lecl to the association 
of a definite physical inea,ning nfitli tlie idea of molecular com- 
position. These ho\\.ever, ultima.tely proved insufficient for 
the interpretation of a large nunlber of facts collected under 
their impetus. A fn~nther great advance ivas only made pos- 
sible when Icekule in 1858, introduced into chemistry hisdoctrine 
of valency and the law of the linking ot atoms. The concep- 
tion of molecular constitution followed as n necessary corollary 
of this new doctrine, n.nd led to clearer ideas about the consti- 
tll tion of cheinicnl conlpouiids by means of their graphic for- 
111ulae. Once morc tlie ttieoretics.1 scheme proved insufficient 
to embrace all the ltnown facts, until in 1874, Van't Hoff and 
LeBel independently demonstrated t.he all-important part  
which molecular configuration plays in the interpretation of 
certain cases of isomerism in organic chemistrjr. In  1815, Uiot 
observecl that  cert,nin liquid organic subs t,a.nces deflect rays of 
plane polarised light, either to the right or to the left. The 
consequences of this discovery have been far reaching. The 
conception of molecular nsym~netry introduced by Pasteur 
half a century later, the arrangement of atotns in space con- 
ceived by Wislicenus and formulated by Van't Hoff and LeBel, 
and the more recent advances in the correlation of optical 
activity with chemical constitutioil call all be said to have 
enlerged from the capital discovery of the French physicist. 
This property is of more than ordinary importance ; i t  concerns 
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even life itself, as the complex mo1ecule:i i~.lcf witshin living 
material a,re opt,ically active. In this ~n.ay, sl;ereochemist.ry 
has ir~truded itself into other sciences, c. g. liiocl~cmistry. 

For a qua,rter of a centul-y after thy c.n~~iicnjat,ior~ of the 
doctrine of the  asymmetric carbon atom Ly \':?I-i't Hoff and 
LeBel in 1874, no instance n.as lzno\\-n of n i l  nl)tic.a11y active 
substance which did not contain a a  nsyin~nc:trir. r.'a,~~bon atorn. 
The  discovery by Pope and Peache:; ill IHC,!) of d-and 1- 
benzylphen~lallylrnethylan~monium ioclicle.;. (C!.,II,) ((..';H,)(C,H,) 
(CH,) N1: however, furnished compouilds in \ v l ~ i c : l ~  the ol~tical  
activity was due tn no ct,her element t ' l ~ a l ~  an  i~symnietric 
quinquevalent Nitrogen atom. Similar i i i s t a~~ces  \\.ere later 
added by the resolution of other types of ir~.trogen c~on~pounds 
of enantiomorphous molecular configurat,ion 1 ) ~  Neisenheirner 
and the  present writer. 

Tho resolution of quaternary animonium salts \I :~.s rapidly 
followed by the prepnlat ion of optically acti\-c sr~hstances in 
which the enantiomorphism is associatetl \\,it11 the prescnce of 
an  asymmetric sulphur, selenium, t in,  phosphorns, or silicon 
aton1 I n  all the  above cases i t  is possible t o  single out one 
particu1a.r quaclrivnlent or quinquevalent atom \\hicll is 
separately attached to  four or  five different atolns or radicles ; 
in other words the enan tiomorphisn~ of molecular configuration 
may be detected by the  presence of such a,n asyn~metri:: atom. 

I n  1854 Van't Eloff had already predicted tha t  molecular 
enantiomorphism and optical activity should be realixnble by 
the  allene type of molecuie : 

in which there is no individual asy~nrnetric atoin present. 
Previously this case had escaped realisation experimentally, 
but  in 1909, Perkin, I'ope and Wallach furnished a n  example 
fulfilling similar conditions by resolving 1-methyloyclohex,v- 
lidene-4-acetic acid 

CH3 / cH, - CH, 
H COOH 

into its optically active components. This s~ibs tance altllough 
necea~arily possessing enantiomorphous rnoleci~lar confignratio~l 
contains no aton) which is as:~mmetric in t h e  sense of the 
original definition. The optically active complcx cobalt, 
chromium, rhodium and iron compounds obtained by Werner 



in recent years INU- t  : i l ~  be regarded as illstances of l,loleculnr 
afi~.mn~etry.  

Another iustnnco o f  molecolar asyn1nletl.y is fllrnis~lecl 
by 4-osimino-cyclohc \ I I I P  cnrl~ouylic acid : 

COOH / CH,- 

H >. ' CH2 - CH2 

which was resolved i n i o  tlle d-and 1-fo1111s in 1910 by Bliss 
Bsin, now of Delhi, \.:oj.l:ing under Mr. $!ills a t  Cambritlge. 
This discovery is of ulc;i-e t l ~ n ~ i  ordinary iimportauce as i t  also 
furnished a proof :or t,he vniiditv of the \-ie\\~s of Han1;zsah and 
Werner on the  isou~o:isiu of osimes. 

tl problem of loiig xtn.nding was a.t last solved in 1914, 
when Pope and Real1 s:icceeded in obt,aining chloroiodo- 
methane.julpl1onic-ncid. (!H (' I. 80, H. in the  cl-and l-fornls.  
This substance conta.iils only one aton1 of carbon. and possesses 
the simplest possible c o n ~ t ~ i t ~ l t i o u  (except one radica,l). 1 t, in 
remarkable as  i ts  opticni nctivitjr is very persistent, and i t  
does not undergo rncemisat,ion. Hitherto i t  hacl been custom- 
ary to regard t h a t  a certain clegl-oe of molecljlar complexity 
was necessary before n sul.)st'ance of eual-~t,ionioi~pl~ous mole- 
cular complexit.- could exhibit optical activity. This feeling 
found support from the  fact t h a t  no optically active com- 
pound was known nrhich contained fe\\.cr t>hau 3 carbon atoms 
in the n~olecule, and tha t  110 resolut,ion of the  salts of m i s d  
tertia.rg nmines has - e t  been eflected. 

RELAT~ON BG'I'WT: EN C ) P ~ ' I C A L  ACTIVITY AND C I I T * ~ \ ~ I C A L  

C ' U  h STITIJTION 

The next subject which is receiving great attention from 
chem~sts  a t  the present t ime is the  correlation of optical activi!, 
and chemical constitution. M7e have as  yet  no clear idea mhy 
substances of enantiomorphous inolecular configuration exhibit 
optical activity, b u t  laclc of knowledge on t l ~ i s  point has no t  
deterred the  chemist from pursuing this study. which has 
resulted in the  accumi~lation of large 1~1asses of quanti tatJire 
data about optical activity. The complcte correlation of these 
results must, however, a n n i t  till we get from the  hlathemntical 
physicist a theory of optical activity conlparable in quanti ta-  
tive completeness to  the electroniagnetic theory of light. 

Numerous a t tempts  have been made to  discover a connec- 
tion between optica.1 act,ivity and chemical coristitntiou of 
compound qince Crulll Brown and Guye independently in 1890 
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brought forward the theory connecting mass ;and molecular 
rotatory power. This now discarded theory gave rise to a 
large amount of experimental work, t,he results of which up to 
1004, have been summarised by Walden ancl since then up to 
1912 by Frankland In  the light of more recent work this 
failure is of little significance as most of the work above referred 
to was carried on a class of compounds lznown as ester.$ 
which are particularly prone to  exhibit anomalous rotatory 
dispersion. Ethyltartrate has been f ractinna tecl into portion? 
which differ very widely in their rotatory power for violet 
light,, the differences are small nthen green or j.ello~v 
light is used. The substituted quaternary -am~~:onium and 
azot~ium compouncls as well as the secondar: carbinols re~en~1.v 
prepared by Pickard a.nd Kenyon are more siiitalnle for t,esting 
this theory. These compounds possess the simplest possible 
chemical constitution and contail1 only one asymmetric carbon 
or nitrogen aton1 having all the radicles attached clirectly to 
it. The result of hhis work also is not, favourable t,o the theory, 
but certain regularities in a qualitative sense can st,ill be t.rnced 
in it. Thus representing the compounds by the symbols Cabcd 
and N (abcd) X: the effect of increasing the size of d t,he 
"growing chain," on the rotatory power depends on the size of 
(or the space occupied by) the other radicles u, 11 and c in the 
n~olecule. Sf the space occupied by (6, b and c, is very small, 
the effect of increasing the size of d ,  on the rot,atory power 
depends on its con6gnration. I n  the ': methyl" series of car- 
binols, CH, CH (OH) R, the space occupied by u, b and c is th.: 
smallest conceivable (CH,, H, OH) and the values of the mole- 
cular rotatory powers of individual members in solution (ethyl 
alcohol and benzene) are considerably exalted when the whole 
~nolecule itself approximates to a ring structure, as in methyl- 
propylcarbinol. and met.hyloctylcarbino1, or when the growing 
chain in a similar manner all but returns on itself as in metl~y7l- 
amvlcarbinol ancl methyldecylcarbinol : 

Normal Secondary Alcohols of the formula 

CH3 CH (OH) R. 

(-4 normal Alkyl - 
group.) 

Benzene. (hornogeneou~ state.) Alcohol. 
Ethyl 
n-propy l 
n-Butyl 
n-amy 1 
n-hexyl 
n-heptyl 
n-octyl 
n-nonyl 
n-decyl 
n-l~ndecyl 
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On the other hand, the molecular rotatory power ill tjhe 
homogeneous state increa.ses regularly by small increment.$ as 
the chain grows. 

When, however, the space occr~pied by the groups a ,  b and 
c is larger, the increase in nlolecular rotatory power as d 
increases, bec~mes  less regular. In  the " Ethyl"  series, C, H!, 
CH (OH) R,, there are sudden iucrementu when the " growing " 
chain contains 5, 10 nild 15 carbon atoms. 

Normal Secondary Alcohols of the formula 
C2 Hb CH (OH) R'. 

R .  Homogeneous. 
(A normal rtllcyl state. Ethyl Alcohol. Benzene. 

group.) (M)d (M)d (M)d 
Methyl . . ! 1 .go 10.77" 10.44" 
Propyl . . 2.20 1.17 1.87 
Butyl . . 11.11 11.17 10.80 
Amy1 . . 12.53 14.47 13-26 
Hexyl . . 12.43 13.86 13-82 
Heptyl . . 12 26 9.81 12.11 
Octyl . . 12.43 10.69 12.18 
Nonyl . . 12.86 1 1.35 i 2'4s 
Decyl . . 14 42 13.46 14.62 
Undecyl . . 14.56 13.38 15.60 
Dodecyl . . 14.59 12.44 15.32 
Tridecyl . . 14.32 12.75 15'44 
Tetradecy 1 . . Hns not bean prepared. 
Pentadecyl . . 14.83 12-91 16.63 

Besides, the sudden increments nrhich occur when the 
growing chain contains 5 or a multiple of 5 carbon atoms, there 
is a gradual, though slow increment in the ro t a toy  power 
throughout the series. 

If the space occupied by the groups a,  b and c is still 
greater, the 'L approxilnate maximum " is reached when the 
growing chain contains fewer than five carbon atoms. Thus 
in t,he " isopropyl " series of csrbinols (CH,), CH. C:H (0H)R 
where the i~opropyl group (CH,), CH--is fairly large, the mem - 
ber containing four atoms in the " growing chain " has the 
conspicuo~is value for the molecular rot'atory power, in the 
homogeneous state, whereas in ethyl alcoholic solution it is 
the member containing five atoms in the gro\ving chain which 
has the conspicuous value. 

Carbinols, (CH3)2 CH. CH (OH). R. 
R. Homogcneons state. 

(A normal alkyl gronp.! (M)cicf10 (M)d b . ~ l .  

Methyl . .  +4 .3O + 3.7" 
Ethyl . . 15.4 12.4 

n-Propy 1 . . 24.7 21.9 
n-Blr tyl . . 33.3 29.1 
n-Am yl . . 32.9 28.7 
n-Hexyl . . 33 -9 29.2 
n-Octyl . . 34.6 29.0 
n-Decy l . . 34.6 29.0 
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111 the case of the substituted quaternary niunlonium and 
azonirlnl series, where the  groups a ,  b and  i. ;ire \,cry large, 
the approximate maximum" is reached, ~ v h ~ r :  the  growing 
chain contains three carbon atoms as  in Phenyl~ucthylbenzyl- 
a'llmoniuin series : 

I 
(C6H5) (CI13) (C7H7). N-R. 

R. (M)<I 
(allryl group) for the ion in aqueous solotion. 

Ethyl  . . 64" 
n-Propyl . . 299 

iao-Propyl . . 395 
n-Butyl . . 253 

iso-Bu tyl  . . 323 
iso-Amy1 . . 287 

This series also brings out  the constitutive effect of the  
alkyl groups on the rotatory power. 

The same is the case with J'henyln~ethylallylaillillonium 
series I 

. , .- 
(alkyl group) for the ion in aqueous solut,ion 

E thy l  . . I Go 
n-Propy 1 . . 106  

iso-Propy 1 . . 103 
iso-Butyl . . 55 
iso-4myl . . 18 

I n  thc case oE Phenylbenzylazonium series investigated 
by the writer, the molecular  rotator^. power increases rapidly 
with the length of the  .' growing chain." The  . '  approximate 
masimum " in this case cannot he deterinined as  the  series is 
not yet complete but from analogy i t  inay be predicted tha t  
this maximum will be reached when the growing chain con- 
tains 3 or 4 carbon atoms : 

(Cd35) (C7H7) (NH,) N-R. 
R. (11 ),I 

(alkyl group) for tho ion in aqueous solution. 
Methyl . . 117" 
Ethyl . . . . . . 

' (Allyl) . . 137.1 
n-Propyl . . 247.6 

( h )  THE EFFECT OF CONJUQATED UNS.\TT:R \ rION : 

Rupe as the  reault of hi3 earlier observations (Annalen 
190:3, .YYi', 157) laid do'.vn the general rule that. unsaturated 
qro~lps  usually produce a n  enhar~ced rota t io~l ,  which falls off 
ti ith the increarccl distance of the  unsatrirated group from the  
active radical. This early view was revived by him later on 

the re~lrllt of gome further worlr (Tranr;.. Faradny Society, 
1914, 1 0 ,  5) ,  and he is now of opinion t h a t  un~atrirat ioil  lends 
to irregu1arit.y ill the rotatory effect,, though not  neces- 



sarily to  an increased rotation. The great effect of Thiele's 
conjugated double bc,nd.; on rotation which was discovered in 
1903 from e x p e r i m ~ u t ?  on the RIenth?;l esters of Sorbic acid, 
CH,. CH : CH. OH : C ' I i  C:02R, (Kupe,  Annalen, 1903, 327, 167) 
is co~~vincingly shown b; teccnt work. Some interesting results 
on this relation, wlli~i:  1 1  \ x  e been obtnined by the  writer in t h e  
case of derivatives n! 11nino and amino-canlphor are shown in 
the following Tabl(b .- 

[MID Difference 

1004~ 

179 
C ' - 0  CH3 
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I n  each of these eight sets of compou~ltls Llle only cll:l~~c~e 
effected has been the  addition of two atollis o j  hrdrogen in 
the imino-derivative thereby breaking the ccnjuga tion. 'I'he 
lnll in rotatory power when conjugation i q  broken i5  sinlply 
phenomenal 

The eft'ect of complete conjugation b e t w c c ~ ~  carbon, 
oxygm, ~ n d  nitrogen atoms with the  benzene ring;on :rotation 
is brought ou t  very clearly in the meta a n d  para phenylcne- 
hisiminocamphors : 

and :- CONJUGATION BXC'SEN 

=e 
C= 0 0 =c 

The rotatory power of the p-compound is more than t \ \  ice 
a s  large as tha t  of the  meta, and this i.9 obv iou~lv  due to 
uninterrupted chain,  of conjugations in the  mnleclile of 
P-phenylenr,bisiminocampl~or. which. however, doe.; not exiqt 
in the meta derivative. 

Again p-pl~enylenebisiminoca~nphor 
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has more than three t~nles  as high a rotation as plienylimir~o- 
c;~tnphor : 

Judging fro111 thc molecnlnr forruulz of the two co~llpou~lcl.s, 
and allowing for t h e  t\vo phenyliminocamphor residues in the 
former compound, the c11ffe1-ence in rotatory power of 1905" 
(5405-2 x 1750) must be ascribed to the length of the con- 
jugated chain, which is t n  ice as long in the former compound 
as in the latter. 

Hilditch ('I1. 1909, U,;, 333) has also obtained compountls 
with bigh rotation c~oilstnnts by condensing camphor with 
aldehydes The eflt,c t of brealsing the col~jugation in this qe~  i c *  
is also phenomenal. 

(c) THE EFFECT Ob' I'OSITION-ISORIERISM ON OPTICAL 
ACTIVITY. 

The relation between chemical constitutioll and iSotatory 
power which is in1 estigated most is that of position isomerisnl in 
the aromatic groups plesent in optically active compounds. 
Frankland in lb96, as the resillt of his observations on the 
rotatory powers of dibenzoyl and ditoluoyl t a r t~a t e s ,  found 
that the order of rotation in tlle case of position isomerides 
was ortho < unslibetituted nucleus < meta < para. Taking 
the analogy of a, weight acting a t  the end of a lever arm he 
explained the above changes in rotatory ponJer produced by 
nuclear substitution in the ortho, meta and para positiolis in n 
aide chain containing an optically active group in the folloning 
way :- 

The centre of gravity of the unsubstituted nucleus being 
a t  the centre of a regular hexagon tha t  in the ortho derivative 
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be some\vhat nearer, in the  inetu clel-it ntive somewhat 
further, and in the para derivative still tr~l-ihev than tha t  

geometrical centre from the side chain containing the  optically 
active group. 1E then the  optical activity is determined by the 
moment of the  mass of the group. the rotatorjr power of the  
para isomeride should be the greatest. t h a t  of the ortho the 
least and that  of the meta derivative intermediate between 
those of the other trio. I n  the  case of tho unsubstituted 
nucleus, the mass is smaller, but  i t  acts through a longer arm 
than in the case of the larger mass of the  ortho compound, 
but through a shorter arm than in either the  ineta or para 
cwmpound. 

Prankland revived t l i i ~  Theorv in 1012 in his Presidential 
ndr1re.r.s before the Chemical ~ o c i c t y  and sought t o  illustrate its 

alidity by a few selected observaticns of Cohen and  hls collab- 
orators : 

Povitioll Isomerism and Optical Activity (Cohen and Dud- 
I ~ J ' ,  'rrans. 1910, 97, 1737). 

(M)d2O0 ( M ) , ~ l o o ~  
)[enthy l benzoate . . . . -.239 0" -232.7" 

, o-toluate . . . . 231.1 223 1 
+-+ -+ - 



~ ~ ~ t h ~  1 rn - toluate . . . . 240 4 234.7 
, p-toluate . . . . 246.4 237.2 

0-nlethoxybenzoato 148.2 154.7 
I f ---- + +- - 

m-methoxy benzoate . . 247.6 24P7 
, , p-methosy benzoate . . 250.7 

236.6 
. . . .  

, o-ethoxybenzoate . . 157'3 
f --- + -+ 

, rn-ethoxybenzoate . . 244 0" - .... , , p-ethoxyhenzoate . . 238 2 
,, o-propoxy benzoate . . 170.4 180.1 

+---- 3 - 
. . m-propoxy benzoate . . 240% 

. . 250.1 
- 

,, p-propoxy benzoate 234.0 
. , o-isopropoxy benzoate . . 168.8 175.7 

+---- 3 - u 
. , p-isopropoxy benzoate . . 246.1 233.3 
. . o-isoamyloxy benzoate . 186.8 196.2 

+---- + - - 
.. m-isoarnyloxy benzoate . . 240% 237.6 
, , p-isoamyloxybenzoste . . 247.6 233.8 
, , o-allyloxybenzoat,~ . . . .  , .  174'9 
f ---- 3 - - 

, , p-allyloxy benzoato . . 22 1 .8 236'9 
, , o-benzyloxy benzoata . . 172.3 162.8 
+--- -P - - p-benzyloxybenzoate . . 238'0 

,, o-dimethylaminobenzoate . . . . . .  1009  
f ----- + +- 

, , p-dimethylaminobenzoate . . . . - .  257'0 

(N.B.-The arrow +--- ----f is placed in t,he position 
which the benzoate, should occupy according $0 Frankland's 
rule, and the arrow t-- ,__b in the positioil \\ 1lic.h experi- 
mentlally it is found to occupy.) 

Thus not once in these nine cases i s  Frankland's rule 
violated a t  the lower t,emperature, whilst' a t  the higher t sm-  
perature the para is slightly out of order with regard to the 
illeta on several occasions. 

He, however, orliit~ froru this address, other observ n t' ions 
of Cohen which do not ~uppo,rt his rule : ,  

Menthy1 esters of 
benzoic acid. Menthylbenzoate (hl),lf0"-23'J0. 

o < m < B = p ;  o < m = p < 1 3 ;  o < m = B = p ;  o = r n = p < B ;  P C B  
< m < o .  

Pentllyl esters of benzoic acid. Menthylbellzoate ( & ~ ) , , l ~ ~ l l  -233O. 
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It is seen that the ortho compound l~roduces the largest 
deviation from the constant of the unsitbsti tri ted compound, 
and not once in these 8 cases is Prankland's rule borne out 
by these results. Cohen as a result O F  these cliscrepancies lays 
down another rule which is to tho effect tha t  the rotatory 
power produced by an ortho substituent differ.; lnore from that 
of the unsubstituted compound t,han do those of the  meta or 
para derivatives. 

The writer has investigated several series ol new conl- 
pounds derived from Camvhorquinone and finds that  both 
these rules are invalid. The molecular rotatory powers of 
derivatives of phenpliminocamphor arc giren In the following 
table :- 

Derivatives of pl~enylimino- (JI)n Chloroform solution phenylinlino 
canlphor. camphor = 1750'. 

---Ap-- --7 

CH3 B r a OCH8 
ortho . . .. 1183' 1382" 441.7" (312' 
meta . . . . l(i65 1358 1338 . . 
para . . . . 2 l  77 1696 1705 3314 ---- 

Derivatives of phenylamino- Methyl alcollol solution phen yl-  
camphor. (")" aminoctlmph or = 1462'. ----- ---- -- 7 

CH Hr C1 
ortho . . . . 1030" 131 l o  486.4" 
meta . . . . . . 1504 1260 1261 
para. .  . . . . 200 1 1545 . . . . 

If the theory of E'ranltland were correct', i.e. the rotato1.y 
power were determined by the 13ositiorl of the cent,re of gravity 
of the nucleus in relation to the optica.1l.r ncti\.e group, we 
should expect : 

( i )  the greater the mass of the substituting element or 
gro?zp, the greater would be the difference between 
the constants of the para and ortho isomerides ; 2nd 

( i i )  the para-isomeride would have the maximum rotation 
and ortho the least. 

I t  is seen that the order laid down by Prankland is followed 
only once in the case of tolyl con~pounds in methyl alcoholic 
.c~ol~ition, out of the seven cases above invest igat~d.  Second l~ ,  
in the case of bromphenyl derivatives, it is the meta compound 
and not the ortho which has the lowest 1.0tation. Thirdly, the 
diflerence in rotatory powers of ortho and para tolyl deriva- 
t i v e ~  is 3 to 4 times as large as in the bromphenyl derivatives, 
although Bromine is a much heavier element than the methyl 



group. Fourthly, tllc nature of the solvent is sufficient to bring 
abo~lt  ail alteration in the order of rotatory po\irer, as is see11 
in the casc of tolyl and bromphenyl derivatives in chloroform 
and methyl alcohol sol11 tions. 

Cohen's Rule is also not obeyed as i t  is the meta con~pou~~cl  
in the case of brnn~pllenylimi~locamphor nncl the para deriva- 
tive in the case of me~l~oxyphenylimirlocamphor which differ 
most in rotatory po\vr.F:r from the constants of the unsiibstit~~tecl 
cwmpound ancl not the ortho 

The results obtained b.y tthc writer in the case of deriva- 
tives of phenylaminocamphor eqlially go against the above 
rules as the following points sl\o\v :- 

(JI )(I 
Cl~loroform solution phenyl- 

nminocamphor = 309". 

Derivatives of p h o n y 1 a m i u ~ ~ -  
camphor. (-7% 

ortho . . . . 179" 
met& . . . . . . 36 1 
para . . . . . . 265 

(bJ),l 
Methyl  alcohol solution phengl- 

ctminocarnphor ~ 2 2 9 . 8 1 .  

Derivatives of phenylatnino- 
camphor. CHR 

ortllo . . . . 174" 
meta . . . . 198 
para . . . . . . 158 

(i) The orclcr of rotatory powers as laic1 down by Frank- 
land is not followed once in the above four cases. 

(ii) The difference in rot.atory powers of o-and p-tolyl 
compound is 14  times as large as that  in the case of 
Bromphenyl derivatives in chlorofrom solution, 
although Bromine is a heavier group than the 
methyl radical. 

(iii) In no case has the para compound t.he maximum rot.t~,- 
t ion; whereas the ortho, meta, and the unsub- 
stituted compound each has had t,l1c maximum 
rotatory power. 

(iv) The effect of solvent on the order of rot.a,torg power 
of positio~l isomerides is renlarkable; the ortho 
bromphenyl compound has the lowest value in 
chloroform, whereas i t  has the highest value in 
methyl alcohol. 

(v) Cohen's Rule is followed in chloroform solution, but 
not in methyl alcohol. 
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I t  has thus becollle clear that  we h n v c ~  5.h ~ e t  no rule 
~vllich can apply to 311 the cases hithert,o inve.~i  i:::~ trd and the 
most important point which has emerged froill : his work is 
that the nature ot' the solvent plays a cotlsider:!i)l~~ 11a1.t on the 
order of rotation of position isomerides. Tlitk c~onclnsion is 
naturally forced on us that this problem is nr ucll laore compli- 
cated than \vas anticipated by Franltland ancl o tlrc:r.s. 

The effect of position ison~erism on optical rc-btntorr power 
in the case of the naphthalene nuclelis i l i~s also l)een studied 
by the \vritec. It is found that the snbstit,uent ill the /j-posi- 
tion has somewhat higher rotatorv effect t , h ; ~ i ~  in the (I- 

position. 
( ~ I ) , I  (M)d 

i cl;loroform. h le t l~yl  alcohol. 
Naphthyliminocamphor . . . .  1774" 1G2S0 " 1 ;  . .  . 1085 1893 

Naphthylaminocamphor . . 

But experience already gained from s~niilar \\.orlc \varrant.s 
the supposition tha t  i t  is possible that this relation may not 
hold in all cases. 

I 11 ish now to draw >.our attention brieily to  u remarknble 
Inversion, first clescribed by Walden in lb!)Ci, as sho~vn in the 
following schellle :- 

I-chl orosuccinic 
acid. 2' ~s~alic ecid. 

I-aspertic acid. 

Fel s d-chlorosuccin~c d I -  ~ o i i c  sad. -- acid. 
t-- 
non 

Yo11 will observe that not only laevorotatorp but also 
(lextro-rotatory, chloroxuccinic acid can thuq be obtained from 
one and the same laevorotntory aspertic acid, according as the 
amino-group is replaced by chlorine by means of nitrosy1 
chloride, or i s  first replaced by hydroxy group bv meal19 
of nitrous acid, the hydroxyl being subsequently replaced by 
chlorine with the aid of phosphorus pentachloride. Farther 
laevorotatory or tlextrorotatory chloros~iccinic acid can be 
converted each into its enantiomeride on replacing the clllo- 
rine through the agency of silver oxide, and then re-introducing 
the chlorine in place of the hydroxyl group bv means of 
phosphorus pentachloride. An optical cycle of changes is 
t h u ~  accomplished, dnring which a change of configuration 
occurn, thongh it is not clear a t  which stage of reaction, th i s  



of configurnt8i~)ii i.; hr[iugllt about: Now i t  does not 
follow t,hat a change of sign of rotation represents an  abnormal 
reaction (i.e. a rencl.i!:!l i i ~  which a change of configilratioll 
takes place), for them a re  onmerous cases where such a change 
occurs without :rs.;ll!uing change of configuration. For 
examl,le, the introdnc; i011 of acyl groups jnt.0 inalic and tar-  
taric esters prod~lces 6~~:.ira,t~ives of opposite rotatioil fro111 
those of the unsnl)sl,i::1-l-cl~i c.aters. 

Since as we 1l;l.ve b : e ~ , r ; ,  it is the reagent which brings abollt 
a normal or nbnorrr~nl i:f:;tc.:l ion bv replaceinent several chem- 
i s t ~  have atteml)t,ec\ i.,n o ryes expl ailations of the Wa,l den 
Inversion in terrns c ~ i '  I hn n~c.cllitnism of substitution in asym- 
metric molecules ?!o~?lc. of them, especially Armstrong, 
Gudamar and k~ i sc l~c~ , ,  i)~;a!,e the supl~osition that during the 
reaction i~nstable intc:!.~lic~tli:~.l;e co~npounds tnust necessarily 
be formed, in ostler Ir, i>l,eserve a, continuous a,symmetry of 
the molecule, while si~l)s+il;i~tion takes place; a,nd Pischer 
points out that  sul)s(.it~~elr t,s such ns NH,, OH, C1, etc.', wit11 
which the Wi~1clc.n Tnr-cr7sio11 ordinarily occurs, are those which 
possess " residual aI%n i t.y." This enables them to form inter- 
medi:tte coml~ounds uh ic l~  are later decomposed and the 
place vacated by the oltl sul)st,itucnt is occupied by the new 
one (in which case nl, vhange of configuration occurs) or hy 
one of the three a11:ea.tly pre.ient. 

Werner supposes t.llat, the nn.t.nre of t,he groups already pre- 
sent has a guiding inflnence. by which the entering group ma.!. 
be attracted to one of the  three faces of the tetrahedron (forn:cd 
by the central carbon a tom and the four associated groups) 
contiguous t;o the group X to be displaced, in which case no 
inversion occurs, or the entering group may be attracted to 
the face remote from X, in which case inversion will occur. 
The mechanism as proposed bv Werner does not involve any 
reference to the fact tllat on; group \vould take the place 
formerly held by tlle other. 

The most recent investigations of Debye on the inoleculnr 
structure of the Graphite crysta,l, rnade by means of X-rays, 
throw some new light also on the probleln under consideration. 
Debye showed tha t  under certain conditions the carbon atom 
can act with three valencies of equal strength, while the fourth 
vahncy is considerabl:,. recluced in comparison with the others, 
acting in a direction perpendicular to the plane of the last and 
with only a slight intensity. I t  is supposed that  dr~riilg t,he 
chemical process, a passing detachment of the radical takes 
place, and as  soon a,s t,he substituent arrives, t.he restitu- 
tion of this fourth reduced valencl into tlle original state of foul. 
equal valencies can occur to\\:a.rds one or towards the otller side 
of the plane of the ot;her three, bot,l~ these events leading to two 
enantiomorphous configl~rations. But i t  still reinains nnes- 
~laine(1 why sach n cha.ngt: of place does not altvays lead 
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to complete racemisation, as both ntitipodes have the saine 
mechanical stabilitv. 

However, all these ~uggest~ions must be consirlered hypo- 
theses, which are sometimes useful, hut none the less quite 
arbitrary. 

Frankland expressed the position quite rightlv in 191.3, 
~vllen he stated '.' i t  appears that there d o ~ s  not exist a t  the 
present time any criterion by which the relation between the 
configuration cf en optically active compound and tha t  of its 
de) ivative can be decisively ascertained " 

The most recent researches carried out by Senter and his 
collaborntors from 1915 onwards further show the utter in- 
adequacy of these so-called " explanations." which are based 
solely 011 the rble which the reagent plays in these reactions. 
The phenomenon is much more cotnplicatecl than nras thought 
a t  first. 

The r6le which the solvent plays on the sign of rotation 
oE an optically active product first discovered in 1915 by 
Sellt8elB and Drew opened up a new chapter in the studs1 
of the .' Waldeil Inversion." They showed tha t  when tho 
halogen atoll1 in optically active yhenylchloracetic acicl is dis- 
placed by the amino group by the direct action of ammonia, 
the sign of the amino acid depends on the nature of the solvent. 
in wllich the reaction occurs. In  water, the higher aliphatic 
alcohols. and benzo-nitrilc the resulting amino acid has the 
opposite sign to the chloroacid taken, whereas in liquid ammonia, 
acetonitrile: and the lower aliphatic alcohols: the amino acid 
has the same sign as the original chloroncid. These results are 
given in t,he following table :- 

Senter and Drew T. 1916,100, 1092. 
Specific rotation Comparison of 

Solvent. Sign of chloro- of amino acid sign of product acid taken. formed. and chloro-acid. 

12icluirl NH3 
Water . . 
CHROH . . 
C,H,OH 
C , J I O H  (n) 
CRHIOH (iso) 
CaHgOH (n) 
GHIF,OH (n) 
CyHhCH.20H 
C4HbCH2CH20H 
CH&N .. 
C!eHhCN . . 

- 20° - 9fi0 
+ A3 

cl (very ~rnall) 
+ 24 
+8  
+ 4  
+ 3  7 
-73 
+ 2  
- 1G 
e G 
- 4  

Same sign. 
Change of sign. 

Same sign. 

I t  

Change of sign. 

I ,  

,I 

Same sign. 
Chenge of sign. 

Tn a subsequent investigation carried out jn 1918, with 
phenylbromacetic acid, Senter and Tuclter obtained results 
which in many respects correspond with those found for the 
chloro-acid. But there are also important diflerences which 
will undouhtrdlv prove of great value in elucidating the 



Proceedings oE the Annual Meeting, 1921. 

FEBRUARY, 1921. 

The Annual Bleeti~iz of tlie Asiatic Society of Bengal was 
helcl on Wednesclay, the 2nd February, 1921, a t  9-15 p.m. 

M A H A ~ I A I I O P A D F ~ Y  iyct ~ I A R ~ P R A S A ~ )  ~ H A S T R I ,  M.A.: C.1 E., 
P.A.S.B., President. in tilt. chair. 

The folloir ing m e ~ u  hers were present :- 

Khan Sahib Abdul Wnli, Pandit Anlulya Charan Vidya- 
bhusana, The Hon. ,lustice Sir Asutosh Mookerjee, Kt . ,  Dr. 
U. N, nrahmachari, JIr. N. (:. Chatterjee, Miss M. L. Cleghorn, 
Mr. H. C. Das-Guptit, Mr. 13 A.  David, Rev. E. Francotte, 
Mr. Ganapati Sircar, RIr. T. P. Chosh, Major E. D. W. 
Greig, I l\J.S., Mr. S. C' l iar ,  Mr. P. S. MacMahon, Dr. R. C. 
Najunidar, Mr. J .  van RInnen, Mr. Panchanan Mitra, Dr. B. 
Prashad, Mr. Ramnprasatl Chanda, Mr. H. C. Roy-Chaudhuri, 
Kumar Sarat Kumar Ro?. Mr. Satyendra Nath Basu, Mr. S. 
A.  Skinner, ancl others. 

Visitors :-Mrs. A .  H. Harley. R'lisa. 0. Cleghorn, Mr. C. 
Cleghorn, Mr. Pnncl~ailan Ray ,  Mr. R. Sahni, and others. 

The Fresident ordered the distribution of the voting 
papers for the election of Officers and Members of Council for 
1921, ancl appointed Mr. I,. S. MacMahon and Khan Sahib 
.\bclul Wali to be scrutineers. 

The Presiclent also ordered the distribution of the voting 
papers for the election of Fellows of the Society and appointed 
Dr. R .  C. Majulrldnr ; ~ n d  Dr. U. N. Brnhmachari to be 
scrutineers. 

The President annoullced tha t  the Ellio4.t Prize for 
Scientific Research for tllc year 1920 would not be awarded 
as no Essays had been received in competition. 

The President also allnounced t,hat tlle Barclay Memorial 
Medal for  the year 1921 had been awarded to Sir Leonard 
Rogers, Kt'. 

The Annual I3epol.L was the11 presented. 
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~ N N U A L  ~ E P O R T  F O R  ,1990. 

The Council of the Asiatic Society of Eengal has the 
honour to submit the following report on the state of the 
Society's affairs during the gear ending 31st December, 1920. 

Member List. 

The number of Ordinary Members in t.he last list corrected 
up to 15th June. 1920, was 373. The number of Ordinary 
Members elected during 1920 was 37, of whom 20 were included 
in the total of 373 in June last. The number of Ordinarv 
Members to be now added is therefore 17, in addition to 1 
member who though elected in 1919 paid his entrance fee in 
1920, thus a total of 1 s  Ordinary Members has been shown 
in the present list. On the other hand, 8 have withdrawn, 
10 have died, 7 have been struck off under Rule 38, 15 under 
Rule 40 and 1 under Rule 41. Of these 19 were deleted from 
the list published in June, 1920, and the names of 22 members 
have now been removed. The number of Ordinary Members 
in the past six years is as follows :- 
.- -- .- - - ~p~~ - ... 

~- 

PAY IN^. 1 NON-PAYINQ. 
I 4 

~ ~ I . . --. - -. - 
H 

YEAR. ! 

n 

-p~-~ 

1915 . .  / 40 

1916 . .  / G O  

1017 . . 45 

1918 . . 145 17 215 24 43 

I 

The following members died during the course of the 
year :- 

Sir Duncan Colvin Baillie, K.C.S.I. ; Lieut.-Col. John Man- 
ners-Smith, C.V.O. ; Mr. Tultaram Krishna Ladu ; Maharaja 
C;irijanath Roy ; Maharaja Kumar Suntlar Bharat Ringh ; 1,ieut.- 
Col. C. R. Stevens, T.M.8.  ; Lieut.-Col. W. D. Sutherland. 

65 1 4 4 5  

1919 up to 15th 
June 1920 . . 

1920 to ond of 
December 1020. 

85 

69 

67 

401 

378 

382 

~ .-- 
I 

-. ~ . . - 

I 

58 1 368 
- -  

141 

161 

I 
15 28 I i 

i 
15 1 310 I 

128 

134 

25 j 64 

26 ( 32 
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I.M.S.; Dr. L. Y. Tessitori ; Dr. Satis C h ~ n d r a  Vidyabhusana ; 
Mr. E. J. Woodhouse. 

One member, Dr. N. Annandale, ha.s compounded for his 
subscriptions during the pear. 

The number of Special Honorary c3entena.ry members and 
Associate men~bers rema.ined unchanged. these being 2 and 11 
respectively. 

There was one death among the Honorary Pello~rs, viz. 
Sir Charles Lpall. K.C.S.I. l h r i n g  the year w e  have elected 
Prof. T. W. Rhys Davids, LL.D.  ; Sir Charles Eliot, 1C.C.M.G. ; 
Prof. A .  Foncher, D.Litt. ; Sir James Frazer, Kt .  ; Arthur Keith, 
Esq., M.D. ; Sir Joseph T,armor, K t .  ; Prof. Bylvain Levi ; R. D. 
Oldham, Esq.. I!. R.S. ; Sir David Prain, Kt.  ; Sir Aurel Stein, 
K.C.I.E. ; Prof. J. Taknkusu, as Honorarv Fellows, making n 
t,otal of 28. 

Fellows of the Society. 

Owing to a. technicn,I contravention of the Regulations 
regarding the election of Fellows thc C~oiincil resolveil tha,t no 
election of Fello\.va should be held in 1920. 

At a meeting of the Fel lo\~s of t.he Society resident in 
(-hlcutta held on Thursday, 28th Junr, 1020, the question of 
the alteration of certain dates in thc Regu1at;ions for t,hc elec- 
tion of Fellows mas considered, ancl i t  \\.as resolvecl that, :- 

(1) The suggestion of Dr .  An:lanclale to change lst, 
October into 1st August be acce.ptecl : 

(2)  The Secretary's suggestions that  1st hlaxch should 
b:? alteretl to 1st October in Rule 2 : a,nd that  
for " the  end of November,'' should be sub- 
stituted " 15th Noveniber," in Rule 3, be 
adopted. In  Rule 5 the following should be 
added after the word " fellow," " so as to reach 
t'he Society by 31 s t  nc:cernber." 

There were two deaths among the Fellows, viz. :-Maha- 
mahopadhyaya Satischandra Vidyabhusana, Ph .D., and Lieut. - 
Col. W. D. Sutherland, I M.8. These names were removed 
fronl the last list of Fellows. The number now stands a t  38. 

Office-Bearere. 

In Septetnber Major R. Ti. Seymour Se\vell, I.hl.S., re- 
signed his post as Biological Secretary of the Society, and Dr. 
N. Annandale was appoint4ed to  act. for hiln until Dr. S. W. 
Kemp's return. In  November Dr. Annnntlale resigned his 
ofices as Biological and Anthropological Secretary nnd Dr. 
Kemp took over tho office of the Biological Secretary and 
agreed to carry on the duties of the .4ilthropologic~l Sbcretar? 
until next election. Dr. S. I<. Banerji continued ns Physical 
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Science Secretav during the year except for five nlcinths dur- 
ing which he was absent from Calcutta when Dr. (,:. E. Pilgrim 
carried on his work. On the death of Dr. Siltis C~l~n~~~.rlr.z Vidya- 
bhusana in April, Prof. T) R. Bhandarlra~: was appointed Joint 
Philological Secretaray in addit.ion to his office 3:; Treasurer. 
In June Mr. W. W. K. Page was appointecl Trcnsorer of the 
Societ;. Mr. Page continued until he proceeded oil leave in 
August, when Mr. 0. Martin s~icceeded him. Li(?lrt.-Col. D. 
McCay, I.M.P., left India on leave and in August  Nnjor R. 
ICnowles, 1.RI.S.. was appointecl to act tor him. Jl i  >lap Dr. 
TV. A. K .  Christie resigned his office of General Rec l .e t i~~ ,~ ,  and 
Jlr. A .  H. Harley was appointed in 11js place. Mr. Harley con- 
tinued as General Secretary except for one month doring which 
he was absent from Calcutta when Major Se\vell perfu~~mecl the 
duties of the General Secretary. 

There have been no other changes anlong the Officers of 
the Society since the last annual election. 

Office. 

Mr. J .  H. Elliott continued as Assistant Secretary during 
the year, and gave prompt attention to the duties of his post. 

In  March, Babu Nani La1 Manna, clespatcher of the 
Society died and the Council grantecl his widow n gratuity of 
Rs. 210 representing six months' pay in considerat.io11 of his 
services since 1892. Babu Probodh Chandra Deb has been 
appointed on probation in his place. 

Maulavi Hafiz Nazir Ahmed, First l'ravelling JIaulavi 
attacbed to the Arabic and Persian Search Department, has 
been granted leave nithont pay for one year from the 14th 
December, 1920. 

Under Council order the Malllavia together with all the 
furniture anrl books belonging to the Search Department have 
been transferred to the Philological Secretary's house with a 
view to better control of the work of the Search Department. 

Society's Premises and Property. 
The Proceedings regarding the acquirement of a portion of 

the Socictv's land for the purpose of road-widening in Park 
Street have now been closed and after due n~gotiation the 
Council agreed to accept from the Land Acquisition Collector 
for the Society the offer of Rs. 65,000 made on behalf of the 
(jalcutta Improvement Trust. In  November 1015, the Council 
:~ccepted an estimate made by the Trust of Rs. 60,000 for the 
.;aid piece of land. The Asiatic Society wag bound by this agree- 
ment, hut in view oE the nature arlcl aims of the Society the 
(:hairm:tn of the Trust con~enterl to increase the purchase price 
from R& 60,000 to Rs. 65,000. This money has been received 
;md invested in Twelve Month3 Government Treasurv Rills. 



February, 1921.1 rln~~zial: Report. \. 

Tn accordance wil ' l~  Rule 84 ,A a circular was jsls!:ecl to tho 
resident lrlerllbers of the Society i i~til t~ating bhe proposal ol the 
Council tha t  a ne\\ building be erected on the site of the one 
now occupied b:; t l ~ c  Societv. The niat,ter mas discussed a t  
the General Xeeting hcld on RLry st!!, 1920, nhe11 110 objectio~l 
was raised. I11 nccocdalice wltii  l3ulc.s 64 and 1;:) ouotl~er cir 
calar with the architects' ~ r p o s t ,  together 11 ith a reduced cop- 
of an elevation-skc tch of L l ~ e  psop~>sed new building, were sent 
to the whole body of ~lzembevs for their votes in lavonr or 
against. There was oniv one unfavourable rote.  The matter 
was brought up for final disposal a t  the General IlJeeting held 
on 7th July and cnrriecl unanimously. 

Mr. T. P. Ghosc presented to the Society an enlargeillent 
of a photograph of an  old ruined Teniple called Dumrail in the 
Sub-division of Satkhira, Khulna district. The framed photo- 
graph has twcn hung in the Society's rooms. 

The Council Ins  sanctioned an  increase of charges from 
Rs. 60 to 75 per annuli? for the ~naintenance of the Society's 
15 electric fans. 

Indian Museum. 
No pressnta,tions were inacle OVC:I' 1.0 b11e Iatlinn 3Iaseum. 
The Direct0.r of the Zoological Surx-c!- of Intlin, ;:-as granted 

pernlissioil to send in exchange to  the Barotla Stnt,c 31useum 
and t,o t'he P~.tll?e Museum c e ~ ~ t n i ~ i  cluj~lieate ~pcrcimens from 
t,he Society '~ collec t:ion in the Lndini~ 4Tusculn. 

Dr-[ring tlie year there l i a ~  been no cl~n~nge in tJie S~c:it.t,y'~s 
Trusteeship, the Ho11. .Instice Sir Ai;utosh ;IIul~hopadhjraya,, 
Kt . ,  C.S.I., T).Sc., F.R.A.S., P.N..S.E., F.A.S.B.,  contirluing t'o 
be a member of the Board ef Trustees on behalf of the Society 
under the Indian Museum Act X of 1910. 

Indian Science Congress. 
The Seventh Annual Meeting of the Indian Science Con- 

gress was held in Nagpur from 12th to 17th January, 1920, 
under the presidency of His Honour Sir Benjamin Robertson, 
K.C.S.I., K.C.M.G., C.1.E ., I,L.D., I.C.S., Chief Comn~issioner, 
('enbra1 Provinces. The subscriptiolls of about 610 lnenlbers 
were received ; the scientific papers co~ninunicated anlounted 
t,o 89. Albstracts of these are being published by the Congress 
and cnpics will be s e~ l t  to the membcrs. 

I t  nras arranged that the Eighth Annual Rreeting of the 
Indian Science Congress shonlcl be held a t  Calcutta in the 
ofice of the C4eological Survey of India and in the India11 
Nuseunl on Jan. 31st, Febr. ls t ,  211d, 3rd, 4th and 5t8h. 1921. 
His Excellency the Right Ilononrable the Far1 of Ronaldshay, 
G.C.I.E.. Governor of Bengal, consented to bc Yatro~l and the 
Hon'ble Sir Rajendra Nath Multorjee, 1C.C.I.E. was appointed 
President, and Mr. P. S. .\Iacmnhon and Dr. .J. L. Sinlonscn 
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Honorary General Secretaries, and Dr. E. P. Harrison, of the 
Alipore Observatory, Calcutta, and Dr. Hassan Suhrawardy, 
District Medical Officer of Lillooah, E.I.R., Local Secretaries, 
and the Hon'ble Sir Asutosh Mookerjee, K t . .  Chairman of the 
Local Committee. 

Meetings. 

The Societ,yls General Meet i~~gs have been held regularly 
every month, including the recess months of September and 
October by order of the Council. 

Deputation. 

On an invitation from the Iilstitu t International de Biblio- 
graphie, Bruxelles, to send a representa.tive of the Society to a 
conference to be held a t  Bruxelles on the 7th September, 1920, 
and following days. the council appointed Dr. W. A.K. Christie, 
B.Sc., to represent the Society. It is to be regretted that 
Dr. Christie was i~nable to represent the Society owing to the 
communication from the Society not having reached him in 
time for the conference. 

The Society received an invitation from the Hindi Sahitya 
Sammilan to attend their meetings a t  Patna on the 2nd' 3rd 
and 4th April 1920. Under Council order the notice was 
placed in the Society's rooms for the infortnation of members. 

Agencies. 

Mr. Bernard Quaritch has continued as the Society's Lon- 
don Agent. A detailed account of the stock in hand has now 
been submitted by him together with a statement of the sale 
proceeds of the ~o?Lrnal and Proceedings, 1Memoil.s and Biblio- 
theca Indicn from Jilly 1914 to 30th November 1!)% amounting 
to Z209-13-8. Mr. Quaritch has written to the Society tha t  
he is reluctantly compelled to give up the agency For the sale 
of the Society's publications   wing to his being presser1 for 
room, as the small amount of sales does not j l ~ s t ~ f y  his giving 
up so much space for warehousing the publications of the 
Society. The matter is before the Council for consideration. 

Owing to the war Mr. Otto Harrassowitz, Liepzig, ceased to 
act as Continental Agent. He has now submitted an account 
together with a list of the stock in hand of the Society's 
Jo?~rnnl and Proceedinqs, Memoirs ancl Bibliotheca Indica show- 
ing the sale proceeds from 1st July, 1914 to  1st July, 2920, 
amounting to £36-9-1 and Rs. 1,477-2-6. He bas also asked 
permianion to ccntinue as the Continental Agent and the 
matter is before the Council for consideration. 

During the year the Council has appointed Mr. Pal11 G ~ u t h -  
ner aa the Society's Agent in France and six boxes containing 
the Eibliotheca Indica publications asked for by him have 
been uent for sale. 
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Barclay Memorial Medal. 

In  terms of the rules for the award of the Barclay Memorial 
Medal there was no award during the year. 

In  connection mit,li the award for 1921, the following lnem- 
bers were appointed to form a special * '  Barclay hlemorisl 
Medal Committee " to ~akerccomn~e~ic la t ions  to the Council :-- 
Lieu t. Col. D. McCay, M.D., I.M.S. ; G. E. Pilgrim, Eqq., D.Sc., 
F.G S. ; C CJ. Calder. Escl., and C. A .  Hentley, Esq., M.B., 
D.P.H., with Dr. S. W. Kemp, K.A.,  the Riological Secretary, 
as Chairinall. 

Under Council order the account of the Barclay Memorial 
Fund with the Alliance Bank of Simla, Ld., Calcutta Branch, 
was closecl and the Government Papers for Rs. 500 with 
them together with the credit balance of Rs. 8s-0-4 were 
transferred to the Rank of Bengal, Calcutta, for deposit on 
account of the fund. The reason for the transfer is that the 
Council considers i t  more convenient tha t  all the securities of 
the Society should be deposited in the same Rank. 

Elliott Prize for Scientific Reaearch. 

The subject selected for the Elliott Prize for Scientific 
Research for the year 1920 was PIiysics and the not~ification 
appeared ill t,he Cn,lczcttn C;rczetle, datecl 14th January, 1920. 

T I \  terms of the notilicntion the essays of ~ompeti t~ors  
should have t,een sent in so us to reach the President of the 
Society by tlie elid of June, 1',)20. No essays were received 
and therefore no prize for 1920 will be awarded a t  the annual 
n~eeting of the Society in F e b r ~ ~ a r y ,  1921. 

Finance. 

The appendix contains the usual statenlentv slio\i ing the 
accounts for the year 1920. Statement No. 21 sliows the 
Balance sheet oE the Society and of the different funda admi- 
nistered through it .  

The credit balance a t  the close of the year is Rs. 2,04.902- 
6-5, against Ks. 2.00,319-11-0 on 31st December 19 19. Of this 
amou~it Rs. 1 71,000 belongs to the I'ermnnent Reserve, the 
working balance, exclusive of funds administered for Govern- 
ment, being Rs. 33,002 as against Rs. 50 919 a t  the end of 1919 

The Eociety has received the usrlal %rants of Rs. 20,800 
and Rs. 5,000 from Government of Rengal and India respect- 
ively as under :- 



viii 8 nnual Report. [Ps-l)i-~~ary, 1921 

Fronl Governnlellt of Rengal- 
Anthropological Fnnd . . 
Bureau of Information . . 
Oriental Publication Fund No. 1 

Do No. 2 
Sanskrit MSS. Fund for catalogu- 

ing and preservation of 1183 . . 

From Government of India- 
Arabic and Persian MSS. Fullcl . . 

Ks. T'ide Statement 
2,000 S o .  1 
1,200 5 
9,000 0 .  9 
3,000 . 10 

Rs. T7i[.'t: htntc~ment 
5.000 No. 13 

Statement No. 14 contains ail account of tllc 3ociety's 
investments in Governnlent Securities which are l~eltl  in deposit 
by the Rank of Bengal. We holcl 3404, Government I'roinissory 
Notes of the face value of Rs.  2,'i4.200. They cost Us.  2,73, 
206-3-10, the  average purchase price being Rs.  Rh-1-6. The 
market price a t  the time of 1vri:ing this report is noininally 
Ks. 53. We also hold 4% Governnlent Teralinahle Loan of 
1915-16 of Rs. lCJ,lOO purchased a t  par. In  nclditiorl we have 
34% Government Promissory Notes of the face vrtlue of Rs. 
500, belongii~g to  the Barclay Me~norial Fund. 

Statement No. 15 shocvs how the current Ranli ba'lance is 
temporarily invested. 

I n  atatcrnent No. 16 is sho\rn the money invested in 
Government Treasury Bill?.-Rs. 65,fJOO received from the 
Calcutta Improvelnent Trust; being t,he purchase price of 15 
]:athas of land acquired for widening Tark St,reet. 

Statement No. 17 gives an  account of amounts due t'o and 
from the Society by \rat. of subscriptions, publications: and 
contingent charges. 

I n  statement No. 19 is shown the suin reserved, with 
interest thereon, and kept in deposit with the Chartered Bank 
of India, Australia ancl China, London, For printing t,he Kashmiri 
Dictionarv in London. 

The Rudget estimates for the  year 1920 were :- 
Receipts Us .  24,260, E:;penditure Rs .  23.272. The actual 

receipts are Ets. 26,803-8-5, including the  .' admission fees," 
and one " compound subs-xiption ," and the actual ISspenditure 
RY. 24,084 9-7, inclutling " summer clothing," " C:rntuity," 
" Subncription ttefundetl," and " Coins," which w r e  not pro- 
vided for in the Budget estiniate. The financial positiotl of the 
Society therefore shows an improvement of nea.rly Rupres four 
thou~and  six hundred over last year. 

1)uring the year \ye have received RH. I ,BOO from Ad~nission 
fees and onc Compound Huhscription, and as usual t,he i'erina- 
nent 1:escrve h a s  hren inrrca3ed by Its. 1,600 (fact. value) 
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transferred frotrm the Temporary I3 eserve. The Pernianent 
Reserve now stands a t  Me. 1,71,000 (face value). 

The Budget estirns'cr, of probable Receipts and Expenill - 
ture for the year 19" is as follows :- 

Receipts . . . . )?a. 25,203 
Expenditure . . . . .. 22,002 

B1JI)GET ESTIRIIATE FOR 1920 

Receipts. 
1920. 

Estimate. 
Rs. 

Members' Subscriptions . . 9,000 
Subscriptions for the So- 

ciety's Jozirnol and Pro- 
ceedings and dlc~n.oirs  . . 1 920 

Sale of Publications . . 1,200 
Interest on Investment . . 9,440 
Rent of Room . . 600 
Miscellaneous . . . . 100 
Government Allo~vaimce-for 

publication of papers in 
Jozir l~al  . . . . 2,(100 

Adnlission ires . . . . 
Compnunrl Subscription . . . . 

1920. 
Actuals. 

Rs. 
5,201 

1921. 
Estimate. 
. Rs. 

9,000 

Expenditure. 

Salaries . . . . 
Commission . . . . 
Stationery . . . . 
Pension . . . . 
Light and Fan . . 
Tases . . . . 
1'0-tngr . . . . 
Freigli t, . . 
Co11 tingrllcir.: . 
Book.; . . . . 
Kirltling . . . . 
Journal and I'1.oreer1iny.c and 

Mcmoirs . . . . 
Indexes . . . . 
Printing (Clircwlni.~, ctc.) . . 

Carried ovcl. . . 
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Rrought forward . . 
-4uditor's fee . . . . 
Petty Repairs . . . . 
Insurance . . . . 
Grain Allowance . . 
War Bonus . . . . 
Winter clothing . . 
To Personal Account (Writ- 

ten-ol'f and Miscellaneous) 
Summer Clothing . . 
Gratuity . . . . 
Subscription refunded . . 
Coins . . . . 

1919. 1921. 1922. 
Estimate. Actusle. Estimate. 

Rs. R,s. Rs. 

We therefdre anticipate a profit of rather more than 
Rs. 2,200. Any expenditure for which provision has not been 
made might be met from the above aurphls. 

Library. 

The total number of volumes and parts of magazines 
added to the l ibrary during the year was 2514, of which 173 
were purcllased and 2311 were either presented or received in 
exchange. 

In January 1916, the Coilncil approved of the transfer of 
the medical periodicals to the School of Tropical Medicine, on 
payment of the amount spent by the Society on the purchase 
of certain old numbers of medical perioclicals, including the 
cost of binding. The School opened during the year and the 
medical periodicals have been transferred there on receipt of 
Rs. 714-4-6. This amount has been set aside for completing 
other scientific series wanting in the Society's set. 

On an application Erom the Leland Junior TJniversity, 
California, asking as a gift a set of the Societv'n publications 
from 19 14-19 19: inclusive, t.he Council agreed t,o comply with 
the request. 

Publications. 

Six numbers of the Journal and Proceedings (Vol. XV,1919, 
No. 7 and Vol. XVI, 1920, Nos. 1-5) were ~ubl i shed  during 
the year ~ont~aining 368 pages and 16 plates. 

One number of the Memoirs was published, Vol. VTI, No. 3, 
containing 118 pages and 6 plates. 
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T\vo Numismatic Puppleme~~ts .  Nos. X S X I I I  and XXXIV, 
were p~lblis!ied in the Society's Journal and Proccedinqs, Vol. 
XVI, 1920. Nos. 3 and 5, under the editorship of Mr. W. E. RI. 
Campbell, I.C.S. Sotile details are ~ioterl in thc report under 
' Coins." 

No progr'cns5 ha.: bcen mncle in the ~~oblicat ion of the  
lndices to the Societ>r's Jolcrnal and Proceedinqs and nlentoirs, 
since thc issue of the Index to thc Journal and l'roccedinqs 
for Vol. X ,  1914. The indices to the Philological po~-tions of 
the Journal and Procecdi?lqLs, Vols. XI-XIIT. 1915-17 and the 
Nemoirs. Vols. 3 and 5 llave now been prepared and they are 
in the hands of the Joint Philological Secretary for examina- 
tion. 

A circular v7as issued to all the members of the Society 
asking whether they were prepared to forego their claim to  
any of the follo~ving classes of the issues of the Society's 
Memoirs : (a) letters, ( 1 ) )  biological science, (c) physical science, 
(d) anth~~ol~olngy. Several i e p l i ~ s  have been received and 
their contents noted. 

Exchange of Publications. 

During the gea,r the Council accepted nine applications 
for exchange of publicntions, viz. :-(I) Fi.om the Natal 
Museum- the Society's Jo~trgz.~Z and Proceedinq.~ a.ud Memoirs 
for their Annals. (2) 1:~-0111 the 1,ibmrian in charge of thc 
New Marine T,ibrar>r, Paris--tho Society's Journul and Proceed- 
ings and such portions of tlie Society's il!e?r,oirs as deal with 
Biological problems or have a bearing on Marine or Brackish 
Water Fisheries, for the publications of the library. (3) From 
the Real Acadelnie de Ciencias JT Artes de Barcelona-the 
Society's Jozirnal and Proceedings and Memoirs for their 
Memoirs, Bttllelin and Calulogue. ( 4 )  From the Editor of 
' : Chemical .Abstracts "-the Society's Journal and Proceedings 
and Memoirs for their periodical. (5) From the Eurma Re- 
search Society-the Society's Journal and Proceedings only fcr 
their Journal. (6) From Dansk Naturhistorisk Forening, 
Copenha.gen-the Society's Journal and Proceedi~zg.~ and Me- 
moirs for  their Videnskabelige meddelelser. The Societ-y has 
offered the bnck vols. of tlie Society's p~blica~tions in exchange 
for an equivalent of their publications. ( 7 )  Froin the Durban 
Museum, Nntal-the Society's Journal and Proceerlinqs and 
Memoira~ for their Annnls. The Society has offered the back 
vols. of the publications of the Society in exchange for their 
Annals extending over a similar period. (8) Frotti the Straits 
Branch of the Roj7al Asiatic Society, Singapore-the Society's 
Journal and Proceedings and il4enzoi.r~ for their Journal. The 
Society hag offered the bnck vols. of the publications of the 
Society in exchange for the back vols. of their Journal estend- 
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ing over a similar number oE years. (9) F1.om tht: Museurh of 
Comparative Zoology, Cambridge, Massachusetts- t h e  Society's 
Journals and Proceedings and ~ V e m o i r s  for their publications. 
The back volumes of the Society's Joztrnnl and i9oceediny.r 
from Vols. I-XV and Memoirs Vols. T-VII have  also been 
sent to the Museum, with a request to send t h ~  Society the 
back rolumes of their publications over a. similn~- ?:eiiod. (10) 
Prom the University of Illinois Library-the Socit:t'y's Journal 
and Proceedings and Memoirs for the pnb1icatio:ls of the 
TTniversity, including the Natural History S L I ~ V F : ~  Bulletin. 
The University has been offered the Society's Journal  and 
Proceeclings and Mern0ir.e from 1905-1 019 in escilange for an 
equivalent of their public a t '  lons. 

An appli~at~ion from the Superintendent oE the  Archaeo- 
logical Survey of Burma was received asking for the Society's 
pilblications in exchange for the " Epigraphin Buru~anica " : 
as t,his periodical is included among the p~blicat~ioila supplied 
to the Society by the Archaeological Survey of India in ex- 
change, the Council resolved to send as n presentation to the 
Survey the Society's ,Toz~rnal and Proceecli~zgs on!v. 

Owing to a change in the Proprietorship of "The  Athe- 
nanum," t.he supply in exchange of this periodical has been 
stoppecl. 

Philology, etc. 

Mr. J. T. Rankin has contributed a paper contnillillg i1ot.e~ 
and extracts from two volunles of a Dacca Diary Found by iiiln 
in the India Office Library. The Diaries are in two instal- 
ments, and cover the periods 1669 to 1682 and 1688 to 1691 
respec:tively. The second instalment of the. Diaries is preceded 
by a historical retrospect and b0t.h are illustmted with foot,- 
notes. The thircl inst,a.ilnent of the diaries covers thc period 1736 
to 1745, and is preceded by a short hist,ory of the incidents 
which took place before Dacca ceased to be the capital of Ben- 
gnl. The amalgamation of the two trading ro~nparlies intlo 
the Vnited East India Cornpally was effected a t  this period. 
otherwise there is nothing of irnport;ance to rcbcnrd rega,rding 
t,he English settled in Dacca at  this time. 

Mr. H. Beveridge has contributed a paper in which he 
(leals with a letter written in Turki hy the Emperor Baba,r to 
his son KRmrSin ahout the \,ear 1526, A.D. I t  contains ndmoni- 
t ims  of a political nature. 

.4n interesting paper on Hind11 Astronomical Deit,ies has 
heen ~)l~blished by Mr. G .  R .  IZave in which he tleals with the 
main characterist,ics oE the ~ i n ' d u  planetary deities: and the 
c d t ~  co~lnectarl therewith. He has diflcu.qsed in this cnllnec- 
t i o ~  t,hc: Vedic and post-Vedic tleities, various _4stronomical 

Aledirot-al ~ o l a r  cnlts, the C:eopraphical distrib~ition of 
tht: t e rn l~ le~  (levoted to sun worship. ~ e d i n e v a l  Ritual, Icono- 
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graph.y of solar dclties, the n3anl~al synlbols, the l>re\ent prnc- 
Lice of s ~ u l  planel ary a~:orsl~ip atld their Val ious influcncrs. 

Mr. Hornell has c~ontributed to the hleniojrs of the Society 
a paper entitled " the Origi~rs and Ethnological Significance of 
Indian Boat Pesigns". The various types of craft now used 
ill I nd i~ ,  are dep,crihecl, and :tcc.ouilts. gleaned from various 
sources, given of the icodels employed in ancient times. The 
t1leol.y that  Mediterranean culture has spread eastwards along 
definite trade routes is discussed in the light of the evidence 
~ f f o r d e d  by boat-design. I n  an  appendix the author has dis- 
cussed the significance of the Oculus in boat decoration. 

The following papers dealing witli Anthropology, using 
the term in a wide sense, have been published in the Journal 
during the year :- 

'. A 1,oom used by the Gaodar Herdsmen of Seistan." By 
N. Annandale, D.Sc., F. A.S.R. (Vol. XVI, 1020, No. 1). 

"The Tigari-a primitive type of boat, used in Eastern 
Bengal". By Baini Prashncl, D.Sc. (Vol. XITI, 1920, 
No. 1). 

A note on the above by Naulvi 'A1)clu'l Wnli (Vol. XVI, 
1920, No 1 . )  

" Opening Address in a Discussion on tlie Value of Bodily 
Measnrements in 1)istillguishing Human Races". By 
N. Annandale, n . 8 ~ .  . F A.S.R. (Vol. XVl , 1920, Wo 3).  

In the last named paper Dr. Annaildale has criticised 
existing anthropometrical methods. From experience gained 
in anthropological work in Calcutta he is of the opinion tha t  
more attention should be paid to  the descriptive part  of 
physical anthropology than to measurements, which he consi- 
d e r ~  to be both necessarily inaccurate and in some points 
actually misleading. 

Biology. 

I ) ]  .-\ll~in~~tlnlr and Dr. Balni Prashad hnve published 
i ~ ~ r t l i ~ r  t r s  o r 1  Cresli water niolluscs belongills to genus 
( ' C L ) ) / ~ ~ O ~ P )  ns. 

No further parts of Dl*. Annnndale's " Zoological Results 
of a Tour in the Par Fast " have appeared during the y ~ s r  but 
other papers are now in the press and will he issued shortly, 

Mr. Tccnoyer has contributed notes on Vnllisneria in 
which he draws attentiol~ to a nuniber of characters by whicli 
the Eur~pea~n ,  American and Indian for~ns can be discriminated. 

Mr. Iisines has provided clescriptions of a number of ne\sr 
-pecies of pl;~nts from Bihar and Orissn. 
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Physical Science. 

The following is a list of the papers publishecl during the 
year :- 

(1) Improvements in Measurements with Quadrant Elect- 
rometers. Part  11, simplified arrangements for accurate and 
continuous work.-By V. H. qTaclcson a.nd A.  7'. Mulrerjee. 
The paper is a continuation of the authors' work on the same 
subject published in J.A.S.B., Vol. X: 1914. The authors have 
considerably simplified the arrangements described in the pre- 
vious paper for accurate and continuous work. 

(2) The Ut,ility of Dessicants in Electrostatic Measure- 
ments.--By V. H. Jackson and A.  T. Mukerjee. In  this paper 
the authoi~s have tested the relative efficiency of the various 
dessicants used in electrostatic measurements under strictly 
uniform conditions using Dolezulek electrometers. 

(3) The Purification of Indian Sesame (Til) oil.-By Hash- 
mat Rai and H. R. Dunnicliff. Esperiment,~ are described in 
the paper undertaken with a view (i)  to decolorise ; (ii) to 
deodorise. and (iii) to harden the oil by methods capable of 
commercial application. 

(4) Note on Nitrogen. A new method of Preparation.- 
By Hashmat Iiai. 

(5) On the Rationalisation of Algebraic Equat,ioas.-By 
Nripendra Wath Chatterjee. The present paper aims a t  meet,- 
ing the objection raised by Prof. Mahendra Nath De in a paper 
published in J.A.S.R., July, 1908, with regard to the method 
used by tbe author in an earlier paper on the subject. 

(6) The automatic control of the separation of a liyuid into 
fractions limited by specified densities.-By H. B. Dunnicliff. 
The apparatus which is general in its application mas revised 
by the author t,o control the run-08 of the strong and weak 
waste acids recovered from the dipping pans used in the manu- 
facture of guncot,ton by the displacement process. 

Medical Section. 

Adjourned meetings of the Medical Section were held in 
October, November and December 1920. Papers were read 
by Dr. U. N.  Bramachari, M.A., M.D., on The Minimum Cura- 
tive Doses of Quinine when given intravenously in Malaria, on 
Blood-pressure Observations during such Injections of Quinine, 
on New Antimonial Preparations in the Treatment of Kala- 
azar, and on The Resistance of newly formed red Blond Cor- 
puscles to Haemolysis: alao by Major R. Knowles, 1.M.S , on 
t,he Life of Pasteur, and on the Rlechanisnl and Treatment of 
Snake Bite. The attendance a t  the adjourned meetings of the 
Medical Section has been disappointing : and most unfortun- 
atel) it neems to be the case that when it comes to devoting 
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one evening a month to the consideration of scientific medical 
work and papem many of the leading medical practioners of 
Calcutta are " otherwise efigaged." 

International Catalogue of Scientific Literature. 

The most important event during the vear l~nder  thiv 
head was the holding of a Conlerence in London with regartl 
to the future of the Catalogue. The Conference was organised 
bv the Royal Societ ,~ and delegates were invited from the 
different countries. Dr. H. H. Hayden, C.I.E,, D.Sc., F.R.S., 
was elected by the Society as its delegate to the Conference 
The decision of the Conference has been recently conlrnunicated 
to the Society. 

During the year several volurnes of the Itlternational 
Catalogue which were detained for want of transport facilities 
owing to the war were received from the Central Bureau and 
were despatched to the subscribers in India. S~ibscriptions 
covering the value of all copies of the Catalogue received up to 
date were collected and remitted to the Central Bureau in 
London. 

Index slips of almost all the scientific papers pl~blislied in 
Indian Journals for which no slips h:~rre been sent to the 
Central Rureau before have bpen prepared, thus practical1.y 
bringing the worlr up to tlnte. These are being despatched to  
the Central Bureau. 

Bureau of Information. 

Very little work was done i11 this department of the So- 
ciety's activities, but after the census operations are over a 
large number of references are expected. 

Catalogue of Sanskrit  MSS. 

Notices of 11,264 I\ISS. have been written out, their con - 
tents arranged according t,o subjects, and, so far as possible, in 
chronological order. The second volume, on the Vedas: is in 
the press, but oning 10 the paucity of good compositors and 
the high price of paper the progress is very slo\v. A second 
Press is going to be engaged for the third volume, on 8rn~t.i. 

Arabic and  Persian Manuscript Search and  Catalogue. 

During the year 1919 no MS. was purchased on behalf of 
Government. 

The Government of India has continued the grant of 
Rs. 5,000 a year for the next five years for the purposes for 
which the Research I4'und was instituted. 
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During the year 1920 the following eight Arabic, Persian 
and TJrdu Manuscripts were purchased ou behadf of Govern. 
~lzent :-(1) Al-Azha'ru'l-Mutana'fiira fi'l-A&hhZ;i:i.Iil 'lr'zsltrrna'tira 
by Jalalu'd-Din 'Abdu'r-RahmBn B. Abu Rakr as-8uyGti. (2) 
Al-Masii'lu'l-Bahiyvatu'z-Zakiyya 'ala'l-Mass'ili'l-Ttil_!n~ 'Asha. 
riyya by Abu'l Ik_hl&s Hasan R_: 'Ammar al-Wafd'i wsll Rhurun- 
hulali. (3) KitBb Ad&b al-' Alim wa'l-Muta,alli tti li'l-Muka- 
tahst. (4) KitBbu'l-Tazkira b.v &hayk_h Khalift~ fliaykh al .  
Katilin. (5) Sah'a SapvarFi by 'Ali R,iz% 'I(h51-1. (6) Al- 
Futuhat al-Ttahiyya by Zakariyya B. Muhalnnlacl a,l-Ansari. 
(7) DZn6n-i-Mirza Tafta. (8) Dewan-i-Ma'riif. 

The preparation of the Catalogue of the MSS. in the Govern- 
ment collection on the lines of the Catalogue of t;n.o collections 
of Persian and Arabic MSS. preserved in the India Oflice Library 
by Sir E. Denison Ross and I'rofessor E. Ct. Erowne is in pro- 
gress. The Travelling Mawlavies were engaged it1 this work 
throughout both years. The amplification of the Society's 
Catalogue of Persian MSS. continued from the subject reported 
last is in progress. 

Bibliotheca Indica. 

The following works have been published ill the Eibliotheca 
Indica :- 

The Bandhayana Srautasutram Vol. 3, f a ~ .  3, which has 
been edited with numerous footnotes by Dr. W. Caland. 

The Maitrayaniya Vpanisad fas. 2 which was formerly 
edited by E. B. Cowell has now been revised and re-edited by 
3Iahamahopadhyava Dr Satis Chandra Vidyabhusana. 

The .4tmatattvaviveka fas. 3, which is a work on 1,he re- 
futation of Buddhist Metaphysics, has been edited with 6 old 
Commentaries by Mahamahopadhyapa Vindhyesvnri Prasad 
Dvivedin. 

The first of Minor Tibetan Texts contains the Song of the 
Eastern Snow Mountain in the Tibetan language with an 
English translation, together with an elaborate glossary and 
notes by Mr. Johan van Manen. 

Under Bardic and Historical Survey of Rajputana Dr. L. P. 
Tessitori has edited Chandu 1.a'~ JCta R i  1.6 Vitha' Sfije TO kiyo 
in the Biblicthecu Indica. It is a poem composed by Vithu 
Siyo NagarZjota, a Cgvana, a t  the stipend of riiu .Jdta Si of 
Bikaner, about the year 1536 A.D., to celebrate a victorv 
obtained by the latter prince over Kamrsn. 

The sixth fasciculus of Udayan%c&rya's NyaynrGrtikatGlpar- 
!luparieuddhi edited by Mahamahopadhya ya Pandit Vindhyes- 
~ a r i  Prasad Dvivedin and Mahamahopadhyaya Lakshamana 
Xantri Dvavida has come out in No. 1432 of the Bztliotheca 
Indica. 

Of the odes of S h a i b  Mylihu'd-Pin Sa'di Sirsizi, edited 
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by Sir Lucar; Tlt'hiL~ King, Kt  . C S.I . ,  LL.D., one fasciculus of 
the first part (Ta,vj~ib%t\ containing odcs 1-153 was published. 

.Amal-i-Sfili1~ or &ah Jahiin Namn of Muhammad @llh 
Icambo, edited hy. G Yazdilni,  M A.,  M.R.A.S. Pasciculus IV. 

The Akbar-Niima of Abu'l Fazl-a history of the reign of 
Akbar including an account of his predecessors, translated from 
the Persian bv Mr. H. Beveridge, I .C.S. ( y e t i r e d ) .  Fascic~ilus, 
XI. 

Coins. 

During the year the work of Honorary Nu~nismatist has 
beell carried 011 by Mr. W. E. M. Campbell, 1.C.S , in place of 
Lieut.-Col. H. R. Nevill, I.fY.S., who resigned. 

During 1919 Numismatic Supplement No. XXXII was 
l>ublished cotitaining the following papers :-No. 198. Some 
Rare Mughal Coins, by H. Nevill. No. 199. The Reign of 
,415~-d-din Bahman ShSh by Cspt. H. M. Whittell. Two 
Nli~nismatic Supplements, Nos. X X X I l I  and XXXZV, have 
been publisl~ed during 1920. In  t l~esc his R .  H. Hodivnla has 
conti~~uetl  his valuable ~lorlc in conncetioll \\it11 Rlughal Mint 
Towns. A n~elsncholy interest attaches to the paper by the 
Rev. Dr Taylol, on some Shah-i-Hii~cl coins nrhich he had in 
his possession as i t  is the lasL of thr long series of nurnis- 
inatic articles \r,hich he contributed (luring inally years to our 
Journal. Dr. Taylor died on 21st Feb , 1!)20. 

A lengthy note has been conltibuted b , r r  Mr. R D. Ranerjl 
on the co~ns  of the JSijapella d~rnasty. The same author has 
also published an account of Pratihrtrs gold coins. gold coin of 
ITdayadeva, who has been identified ivi th the Paramfira, Udayg- 
ditya, Alamgirnagar, a new Mughal mint, and Guru-Govinda 
of Sylhet Notices of the Nisars of Shahjahan and a new 
.Jaunpar Mohar of Akbar have been contributed by 1113. I<. N. 
1)ikshit. A new gold coin of Chandragupta I1 is the subject 
matter of a note published by Mr. I'rayag Dayal. 

No additions of any importance were made to  the coin 
cabinet of the Society during 1919. 

The coin cabinet has received few additions during the 
xear. Fix 'Adil Shshi Copper coins were presented by the 
Superintendent of the Arclzaeological Survey, Western Circle, 
Poona. The Society purchased 4 interesting early Milham- 
inedan silver pieces of possibly, an unlrnown type. Enquiry is 
being made regarding tllel~l from experts. 

The exam~nntion of treasure trove from the Central Prov- 
inces has been taken over by the staff of the Nagpur Museum. 

The Honorary Numismatist reported on a find of 80 
Mughal rupees found in Bllaratpur State : none was of great 
interest. 

The Society is in full accord with the Archsological 
Department of the Government of I n d ~ a  as regards the necessity 
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of keeping catalogues of the coins in public cabinets up to date, 
and is considering the possibility of producing a supplementary 
ist of additions made since the publication of the Indian 

Museum Catalog~e. 

Mahamahopadhvaya Haraprasad Shastri, M.A., C.I.E., 
P.A.S.B., President, delivered an Address to the Society. 

Annual Address, 1920. 

LADIES AND GENTLEMEN, 
You have listened to the Annual Repcrl; prepared by 

the Honorary Secretary, Mr. Harley, who has, for nearly a 
year, conducted the aflairs of the Society with prudence, 
promptitude and discrimination, for which I shall remain ever 
grateful to him. 

The principal event of the year is the settlement of a 
mis~iiderst~anding which threatened in the beginning of the 
year to terminate in a ~rotract ,ed law-suit. But  thanks to Mr. 
Harley's tact and judgment an amicable settlement has been 
arrived a t  to the satisfaction of bol;h the parties. The Societj- 
got some money and the re-building of the boundary mall was 
done a t  the expense of the Trust-a concession for which my 
thanks are due to Mr. Bompas, the Chairman of the Trust. 

During tlie year the building-scheme made some headway. 
B new sche-me ha.s been prepared and the Society has approved 
of i t ;  and there is a strong Building Committee to  push the 
work on. In  the near future, a new palace, five stories high, 
will bc adcled to the "City of Palaces." I t  will be a great 
improvement to the locality. The Society will help materially 
in increasing the hoi~sing accommodation of C!alcutta by add- 
ing eight fiats on the top-floor. 

I t  is often saicl that the Council of the Asiatic Society is 
more important than the General Meetings of the Society held 
a t  9-15 P..u. on the first Wednesday of the month. My pre- 
decessor, Sir Henry Ha.vden, thought otherwise and he made i t  
a poirit to attend every General Meeting where learned papers 
were read and discussed. I have followed his footsteps, and 
in these four years there is quite an improvement in the 
attendance a t  the General Meetings. And the meetings were 
often very lively and animated. The popularity of the Society 
depend3 on the success of these meetings. 

The Medical Section of the Society was in abeyancc 
during the war. I t  haa been revived during the year and 
there i~ a good dcal of enthusiasm among our Doctors to 
improve the position of the ~ect ion.  Dr. Knowles and Dr. 
Brahmachari are a t  present the heart and soul of the Section. 
1 hope in a ahort time the Society will find its member-list 
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improving. For t,he abeyance of the Medical Sectio~i wa,a one 
of tho principal causcs of tlie loss of rnember~. With t h e ~ e  
few remarks on the Annlinl Report I now proceed to  rend mj. 
Address. 

T a ~ s  ADDR.ESS : 

I rise to-day with tremblings and rnisgiviags. T will t h i ~  
day speak on a vital qllestion of Tndiu,n 1-listorg, Indian Reli- 
gion and Indian life. The ent,ire Hindu coinmilnity is intercsbecl 
in i t  and there are speculations towards its solution by ~cholars  
both ancient alld modern ; but  i t  is still regarded as mysterious 
and as involved in obscurity. The question is the inclusion of 
Siva in the Hindu IJantheon. That he was not a Vedic Deity 
goes without saying. That he had no share in the sacrifice is 
beyond question. That he got a share in the sacrifioe, after a 
scvere struggle as represented by the naksayajiia a,nd its de- 
struction, is certqin. 

Who is this Siva ? He is one of the Hindu Trinity. But, 
tlie other trininvirates have. their worlds, their palaces, their 
gardens, their a.ti;endants, their splentlour. their power ; Sivn 
Ilon.ever has none of these. He 118s 110 Loka, no palace, no 
garden. He lives a t  ICailRsa, l ~ n t  he is not  t,he lord of J<ail8sa. 
Iqubere. is the lord. He is n honleless vngsl,ond, living on 
cremation and burinl-grounds with no other cornpanion than 
ghosts and goblins and so on. The ot,her members of the 
Trinity l~ave  sple~:tlicl dresscs and ornalnents and a complete 
paraphernalia of godhood. Siva covers himself with the skin 
of a tiger and often with the quatters, i.e. he goes nalred. 
Then who is he ? There are so many deities in the Rg-Veda,, 
Agni, Vayu, Varuna, Indra, Siiryya, SavitB, the Maruts often 
called Rudras, and others. But Siva is nowhere. The Meri- 
dian Sun is Visnu, who in later tradition flourishes ns the 
second member of the Trinity. Brahms is Brat mantra, then 
food, then the Supreme Reing in the Masculine, and then the 
all-pervnding principle. in the Neuter. But Siva is nowheye. 

There is a prevailing notion that the Vedic Rudra is Siva, 
I)ut in the Rg-Veda, Rudra is almost always used in the 
u r a l  They are a11 assemblage of deities. They are identi- 
fied with thc  Marut,s, the storm-gods. They are associates of 
Indra, \vl~o loves them as his own children. They are called 
Itudras, because they screech in the n8tmosphere. In  one 
])lace tllcy are said to he born of Rudra in the singular ant1 
1 ' ~ ; " ~  the atmosphere god a.nd the goddess of earth. But thoir 
r)aternity is differeiltly sspla.ined in the different parts of the 
Itg-Veda. Their number is given no~vhere in tho Kg-Vedn. 
iiut in later literature they are said to be an assemblngl? 
of Eleven Rt~dras .  The.. have nothing to do with Slvn in thc 
Hg-Veda*. Rudras are fierce but they nlnv be pacified ; rind 
when pacified: they can do an immense amount of good. 
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I n  tlie two Yajus Samhit.&sj and  in one o r  i';~r-t! hymns of 
the Rg-Veda: Rudra is often worshipped in t h e  singular. 
Tn all parts of India except Bengal, Rudri  or  Ruclr;\dhy%ya is 
memorized by every priest from- his enrlv childhood. The 
priests consider this R-udra to  be Siva. They sometimes call 
him the Chief of tbe Assembly of R.udras aiid oftener the  
twelfth of the  3 ,udms and their lord, the  chiefship of the  
ass_emblage being assigned to  Ganega, the  elephant-headed son 
of Siva. But  this does not  comprehend all the  vnrious aspects 
of Siva. 

I n  the  later literature, the  Saivas or  the  followe~s of Siva 
have developed several systems of Saiva Philosophy, the 
LBkaliSa being t.he earliest, the  €'&Supatas corning nes t  and the  
Kagmir School coming last of all. The KaSmir School ,was 
fonnded ia the middle of the ' 9t,h century.  and the  LSikuli~i~ 
cannot go beyond the  6th. But  these sects have absorbed in 
t.heir works all tha t  was best in the  systems of the  Hindu, Bud- 
dhist and Jaina Philosophies, a.nd developer1 an  Iconography and 
a, system of worship which in richness surpasses a11 other svs- 
tems except perhaps the Tiintric cults of Northern India. But, 
even before the development of the oldest School of Siva cult' 
the  Author of Amarakosa gives forty-eight different names fol. 
Siva, showing how ~videly the worship of the god prevailed in 
India in the early centuries of the  Christian ern. H e  is no\\! 
worshipped more in his phallic emblem than in images ant1 
statues in the round. Thoogh there was some emblem worship 
in the first few centuries of the first millenium of the Christian 
era, the worship of thc emblem was nniversalizecl bv V6szlva, t,he 
founder of the LirigSiyata sect in the  11th century. I n  earlier 
(acnturies the images were more in evidence than theemblem.  
Even before the  commencement of the  (:hristian ern Siva was 
\veil known and widelv worshipped. Shortly after his birth FZud- 
dha was taken to a temple of Mahe~vara  and MnheSvara came 
out in person and took Buddha in his arms. Hofrath Eiihler. 
when he heard tha t  the  site of the  birth-place of Buddha had 
been identified, sent H.s. 800 from Vienna with instructions t o  
find out the  temple of MaheBvara if possible. Kauti lya mentions 
Siva.temples as an indispensable adjunct of everv fort. Fa tah-  
jali makes mention of Siva, Skanda and ViSiikha. So Siva- 
worship goes back to  the 6th  century B.C. Yet  h e  is not 
lnentioned in the  ancient Vedas. So he mnst have his being 
het~veen the  end of the  Vedic and before the  commencement 
1 ) f  the Buddhist period of Tndian History. 

18 Rudra really our Siva,? The two may be  identical in 
some of the  aspecta, but  in the majority of aspects they difr'er. 
The Ruclra worship in the SBrnavedi Sandhyti describes him as 
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" He is the reality. 13,; is the truth,  He is Supren~e Brahman. 
He is Purusa. He i : ~  Z)lack and brown. Ho t~elongs to  the 
Upper region, Re Iizu abnormal eyes an(! porr :IC!~.S the  Uni- 
verse. " Rut the l;i,tor ~ 0 1 ~ ~ ~ ~ ~ 1 ~ l k  

''Sivn is like a silver-mountain, moon-crested,. with limbs 
brillianl; with the radiance of a variety of precious stones, with 
four hands I~olding axe, mrga, boon-pose, no-fear pose; with 
:b smiling bcl~evolerlt look, seated on a lotus throne, ~ropi t ia ted  
?\,it11 hymns !;g deit,ie;;; on all sides, with five heads and three 
eyes, clotiiecl in a tiger-skin, and the beginning and the seed of 
the C!niversc." The conceptioils n~aterially cliffer. Who is 
then Siva? or hJah~.deva wit11 forty-eight cliHercnt names 1 

He has eight different Miirtis. i;i~c ICarlh? GV:i,t,er, Ifirc, Aiz, 
Ether, the Sun,-the Moon anrl t l ~ ~  S:j.c~!fic:~r u~~clcr  eight, 
different; names, Sarvva, Ehava, R.urirn,. U=rn, 12l:i1ils. k%na,: 

. . Mahiicleva ancl the PnGnpatj. MS sit>- ii; ; - t i i  :-!is r-[,lendour ill 
the niidst O F  thest; eigllt, ciignitnrica snrl hc. is c~ail,v wc~rsllip)wd 
by )r~;r;?i~run~jr~s an(l Bra hms)-nic I f  illdu?,. \There is t,his sj~ir~udicl 
assemblage to he fonncl ? 

There is s cha.pter in the Athnrva-Veda, the 15t11, which is 
regarded b j ~  all scholars, Indian and European, as mysterious. 
I t s  meaning is very little understood. In the midst of a 
mass of poetry, it is a chapter in prose: In  the midst of the 
archaic Vnidllra language, i t  has the ring of classical fancy. 
In  the midvt of incantation, charms and necromancies, i t  is 
full of beautiful imagery. In  the midst of archaic old-world 
conceptions, it looks like modern poetry. In  the midst of 
practical sacrificial details, i t  rises as a work of imagination. 
I t  is so wonderful that i t  strikes everybody who reads the 
Atharva-Veda ; and every one is at, a loss t o  understand what 
it means, what it. imports, what is the idea underlying it. I t  
strikes one a,s a* chapter on the glorification of the Vrl.tyas. 
And who is a Vmtya ? He is not as we commonly understand 
him Snvitripatita!!, a fallen Aryan, but he is an Arlan out- 
side the Vedic circle, an  Aryan outside the AntardcSn, the 
tract inhabited by the Vedic Aryans. He is on n!l sides of 
the Vedic aett,lement,. He has no Brahmanic culture, no 
trade, no commerce. He is a warrior and a keeper of flocks. 
He has no permanent settlemeilt and lives in a temporary one 
called uralylzs. They roam about in hordes. They fight the 
Vedic Aryans. The Vedic Aryans have their bows nlld 
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itrrows. These haire only bows withoot the strings.' I t  is in 
fact a BRnghi or RZrik with which they fight. The Vedic 
Aryans had chariots of fine make with a place for  t,he conceal- 
ment of weapons. They had horse-whips and reins. But  the 
Vriityns had carts loosely ~ l a n k e d  over, drawn 13y horses and 
inules kept ineffectually under restraint by a P,~.nfodu,, a stick 
with R p!ece of leather-string attached to  one cnd like that  
still used by our carters. They had peculiarl): rude dress, and 
knew the use of silver ornaments only aild not goid. 

The Brghrnana of the Sama-Veda has a long chapter on the 
purification of t.hese VrBtyas. And cilriously enough, when 
purified they are admitted to all the privileges of the Vedic 
Society-they can study the Vedas, perform the sacrifices, 
entertain Brahmins with food cooked by themselves, see mantra's 
and even compile the Br~hmanas.  The VrBtyas were in fact 
nomadic hordes of Aryans, but when thev assumed a settled 
life they were fully admitted into the Vedic Society. But  
they were not allowed to bring in any of their pos~esuions of 
t heir nomadic life to their new home. They had to  distribute 
them among their old comrades still continuing in nomad 
life or among the so-called Brahmins of Magadhadesa. 

The wrong notion that  the Vriityas were a race of fallen 
Arya,ns; stood in the way of the right unclerstancling of the 
15th chapter. The general notion was that i t  was meant to 
be a glorification of the Vratpas. But  it is not linourn 
whether they were still then in nomad life or settled. But 
reading the chapter over and over again I found tha t  the 
Vriitpas induced the creator to look within himself, and he 
saw S u v a r ~ ~ a ,  brilliance. That brilliance increased and grew 
up, and i t  became k i n a ,  i t  became Mahadeva, i t  became 
Iikavrgtya or the totality of t,he Vrl-ttya cnmmunity, in other 
words, the spirit of the VrBt,va community, the god uf the 
VrBtva community. The rainbow became his bow, stringless 
~ J O W  like the biinghis of the VrRtyas. With the red outer 
edge he drove the enemy and with the inner blue edge he cut 
them. 

SO the chapter is not exactly t,he glorification of the 
VrRtyau, but of their spirit., of their god whom they had lost, 
as stated in the Brahmana of the &ma-Veda. The Maruts 
illstructed them in the Sgrnans, the recital of which re-united 
them with their god and purified them for entrance into the 
Vedic community. This idea struck me and I read the 
chapter again and again with increasing interest, eagergess 
and enthusiasm And wonder of wonclers ! I found my Siva 
there. He is Iiiina, he is Mahsdeva. Both these names are 
familiar to every Hindu. His bow was lying a t  MithilR with 
no fitring. I t  is a VrRtya bow, ncver used with a string. It 
wan Hiva'~ bow. The king of Mithila promised the hand of 
his (laughter to any one who could. string the bow. No one 
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succeeded bu t  R i i n ~ a  and as  a reward LC 1~011 the  daughter of 
,Ta.nnlrn. 

Ot,her clues to  the identification of our ~ i i l n  with tho 
Ekalrriitya followetl in rapid succcssion. 1:le wen l  to  the Ea.st, 
certain SEin1ans fol lon~e~l  hill1 ~ t l d  cer of thc  gods. T l ~ e i r  
S rac ldh~  or the  gorldes. of devotion became 11is rnistxess, 
mantra became his lklagadhn or minstrel, suprenlc cor~sciousness 
llis clothing, day  his head-dress, liight his hair. His ear-om%- 
~ n e n t s  were of silver (not gold). Isis precious s t c r ~ e  wars Iial- 
~rlali (speckled). The past and present were his footmen rrinni~lg 
along with his car. His mind was his cart;. MatarigvS and  
Pavarnsna were his draught animals. Wind was his chnriot- 
eer. W!~irlwind was his guiding stick. Fame and reputation 
were his fore-runners. Thus fullv equipped as  a V r ~ t y a  in 
spiritualised forrn he goes to  the  East .  80 to  the  South,  so 
l o  the  West and so t o  the  North. with almost the  same 
i~ccompar~imel i t  dit"l'ering onl.17 in a few items. Thus  from 
Antardc8;~ hc went on all sides This is what represents t h e  
four fact:s of the SIah3.deva. In the  older ;ege_nds MahAdeva 
had four faces and there arc still images of Siva wit11 four 
faces ; often his phallic emblem is elltlomerl wit11 fouls facaes a s  
in FagapatinBtha. Rut  i t  is said tha t  the  Rrn'hrncE ha11 five 
faces, and in a fight R'lah%dev:a snatc l~ed n,way onc of his 
faces and pu t  i t  on the top of his four, fn.c.il:g npl.i:~rcls. This 
is again exemplified in the t!li~:d i,rtragr;xpll of this cha,pter it1 
which i t  is snit1 l i~dhvo-at is?hir t .  . . " €10 stood ~ v i t h  111s i n c e  ul)- 
wards." 

H e  st'oocl for a year. Whcu the gorls sa'id why do you 
stand 2 " He said, " Give mc iisamdi ( a  C h ~ r p o i ) . "  The  gods 
gave him ons. The four legs of the  Charpoi were summer, 
spring, rains aild autumn. The  two long poles were Vrhat 
and Rathantara SBrnans and  t.he t-wo shorter orlrs were 
Yajfia-Yajiiiya and VBma-Devya SBman. R,ks were the  long 
strings, Yajus the  short ones. The Vedas were t h e  sheets 
and mantras the  pillows. %man was the  seat and Udgitha 
was the  support. Gods were attendants by his side and so 
on. The spirit of Vrgtga occupied a11 t h a t  was most sacred 
in the Vedic society and he  is regarded as  a source of all the  
Vedas. He sn.t on a Chirpoi because t h e  nomad VrEityas 
used Chnrpois. 

B u t  the lllost striking and convincing clue to  the identi- 
fication is given in the fifth pa.ragraph of the  same chnpter. 
The eastern quartcr from the AntardeSa gave him Rhava 
his servitor, the southern quarter from the same A~ltardcsa. 
gave him Sarva, the  western quarter ga.ve hi111 P ~ S ~ l p a t i ,  .the! 
northern ~ u a r t e r  gave him Ugra, t,he Dhru\~n gave hinl 
Rudra,  upper regions gave hit11 Mahiidevn arid the \vhole of 
the AntardeGn gave him I i ~ n a .  Here we get  the seven. of tho 
eight miirt.is of Siva., rlot h o w e v ~ r  representing t,he five ele- 



ments and the Sun, Moon and the Sacrifieer; !JU~] Antarde~a 
the four cardinal points, the Zenith and tlle r''i-lr.llra. There 
is no Rhima of the eight murtis For I beliece the clevelop- 
ment of the idea of AkSisa represented bj, iihium was not 
yet. That Ak5isa is a very late conceptiol~~ i.. inferred from 
the way in which A k ~ s a  has been proved : I S  a n  entity in 
Kaniida's Vaiaesika Darsana. In  our claily \ i o ~ ~ h i p  of the 
eight mfirtis we begin, as in this, from the !53i-)I;, though the 
names of the presiding deities are not in the saul+ order. 

In  the same chapter we are told that  if a lra,rned VrBtya 
comes into a house a9 an Atithi when the Agnihotra is proceed- 
ing, the Brahmin householder should receive l!ini \\.it11 honour 
and ask his permission for offering oblation to tlie fire. If  he 
permits, the sacrificer goes on with his worlr, otlierwise not. 
If he offers oblation with the Vratya's perrnis3iojl he gets all 
the fruits of i t  ; if without his permission, lie i n c u ~ s  sin. 
The Vriitya seems to be above all sacrifices. So was Sjva in 
Daksa-Yajiia. Be  did not care whether his fn.ther-in-law 
baksa invited him to the sacrifice nr not, whether he gave 
him a share in the sacrifice or not. Rut his consort Sati 
cared for it! and when Daksa proceeded with his Yajfia without 
Siva she gave up her life; and a struggle erfiued ; all the 
TJniverse was agitated and almost deat.royed ; Daksa's heat1 
was severed from his body and was substituted bv a goat's 
head. At last, the sacrifice had t,o be completed w i t h  a share 
assigned to ~ i v a .  

Thus was the spirit of thc Vratya race f~il!v and com- 
pletely and irrevocably admitted into the Hindu Pantheon. 
Thus the mystery surrounding the 15th. chapter of the Athar- 
Veda is to a great extent cleared up and the significance of the 
legend of the Da.k?a-Yajiia realised. Siva was the god of the 
nomads and he retains almost all his nomadic habits still. 
He has no house and no home. He is often ridiculed as a 
homeless vagabond and he does not disdain to live even in 
cremation-ground. He is fond of intoxicating drngs. He is 
not afraid of snakes and serpents, in fact, he lives i\ith them 
and makes them his ornament. He is the god of the nomad 
flock-keeper and thcrefore, rides on the bull. He is a nomad 
of nomads, the spirit of the nomadic horde. The nomadic 
Aryans have assumed settled life, b u t  their god has not yet. 
Kalidiisa says in one place that Siva revels in all that  is 
regarded as impure, inauspicious and obnoxious hv cultnred 
society. All this is because he was the god of the nomad 
hordee, the Vriityas. 

Under the rules of the Society I now lay -down my office 
and hand it over to  Sir -4shutosh Mookerjee, I i t . ,  C.S.I., M.A.,  
. I  , D.Sc., Ph.D., P.A.S.B., Saraswati, SBstravBcaspati, 
SambhuddhSigamachakravarti, a grand porsona.lity who has a 
gtrong hold on the Government and the High Court, who is 
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the life and suu1 of the liniveri:it,p a,!id of {;he &Juselmrn, who  
carries on the :tdmirlist.;.nt,jon3 at. th.2 :rj:ic!l.lce r2ssouin,tion nr.11 
the Yanditu' As.~oci;q,tion \vit,h c o l - ! x i ~ ~ m a t e  tact 311~1 a,bClilit,;'. 
who is t h e  head or' t!le Iulpericl..l ! > i J : I r . , t 1 ' ~  ;~,rld of t,hc (:alcnbt:t 
University Inslitute. Anci 11n Flow tjiing.3 t.hc -4siatic Society 
of Rengal wii;h its nu~nel.c;il;; va.nlrfic:,.t~i;~r;;i \a.~Lhin tho scope ~f 
his many-aided activities, 

May this venerable Institlit ion 6,ur:i~;jl 1?~.13as his mro 1 

The President announced the election of Officers and 
Members of Council for the year 1921, to be as follows :- 

President. 

The Hon. J ~ ~ t i c ' d  Sir  ~Isutosh h'Jukhopadhyay&, ILL, 
C.S.I., D.L., 1-I S?., P.K.S.E., F.R.A.S., F A.S.R. 

Vice- Pt-esidzzzts. 

Mahamahol~adhyaya Harnpra9a.d Sha-stri, C.H.E., M.A. ,  
F .A.S.R.  

P. J. Eruhl, Esq., T.S.O., iCs.,Yc., F.CI.P., Y.G.B., F.A.S.B. 
I d .  1 2 .  b 'e~~nor ,  l i : ~ ~ l . ,  O.E.F., A.X,.S.i\C,, D.Sc., F.G.S., 

F.A.S.B. 
Lieut.-Col. r).McCay,R~.D.,F.R,.C.P.,F.A.S.B.,X.M.S. 

Secretaries and Treasurer 

General Secretary :-A. 8. Harley, Esq., M . A .  
Treasurer :-0. Martin, Esq. 
Philological Secreta,ry :-Dr. A .  Suhrawardy , Iftikharul 

Millat, M.A., F.A.S.R. (Bar-at-Law). 
Joint Philological Secretary :-D. K. ~handarkar ,  Esq., 

M.A., F.A.S.B. r Biology :-S. W. Kemp, Esq., B.A., 
Natural History D.Sc., F.A.S.B. 

Secretaries :- Physical Science-5. K. Banerji, Esq., 
D.Sc. 

Anthropological Secretary :-Kamaprasad Chanda, Esq., 
B. A. 

Medical Secretary :-Major R. Knowles, I.M.S. 
Honorary Librarian :-W. A. K. Christie, Esq., B.Sc., 

Ph.D., F.A.S.R. 

Othev Members of the Council. 

Upendra, Nath Rrahmachari, Esq., M .TI., M.A., Ph.D. 
Ramesh Charidra Majumdar, Esq., M.A., Ph.D. 
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Sir R. N .  Rlookerjee, K.C.I.E. 
G .  E. Pilgrim, Esq , D.Sc., F.G.8. 
P. C. Mahalanobis, Esq., E, Sc., R1.P.. 
E. P. Harrison, Esq., Ph.D., F.-lnst.P., F.R.S.E. 

The President also announced the  election of Fellows to be 
as follows :- 

Lieut.-Col. F. Wall, C.M.G., I.M.S. 
U. N. Brahmachari, Esq., R1.D ., M. A . ,  P1i.D. 
B. I,. Chaudhuri, Esq., B. 11. : D.Sc., F.I>Y.S.E ., F.L.S. 

The Meeting was then re3olvecl into the  Ordinary 
General Meeting. 
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Vice-Presidents. 

The Hon'ble Justice Sir Asu tosh MukhopBill1~7Xy.~ Kt. ,  C.S.I., 
D.L., D.Sc., F.R.S.E., F.A.S.B. 

F. J. Monahan, Esq., I.C.S. 
G .  C. Simpson, Esq., D.Sc., F.R.S., F.A.S.B. 
N. Annandde, Esq., D.Sc., C.M.Z.S., F.L.S., F.A.:+.B. 

Secretary and Treasurer. 

General Secretary :-A. H. Harley, Esq., M . A .  
Treasurer :-Oswald Martin, Esq., 

Additional Secretaries. 

Philological Secretary :- Abdulla Al-MaYmu"n Snhrawardy, 
Esq., 1ftikha;rul Millat, M.A., Ph.D., F. A.S.B. 

Biology :-Major R. B. Seylvons Sewell, 
Natural History ( I.M.S., Succeeded by N .  Annandale, Eaq., 

Secretaries. D.Sc.,C.M.Z.8., F.L.S., F.A.S.B. 
(Physical Science :-S. K. Ranerji, Esq., D.So. 

Anthropological Secretary:-N. Annandale, Esq., D.Sc., 
C.M.Z.S.. F.L.S.. B.A.S.B. 

Joint ~hi lo lo~ical  '8ecretary :-D. R.  Bhandarkar, Esq., M.A., 
F.A.S.B. 

Medical Secretary :-Major 1%. Knowles, I.M.S. 
Honorarv Librarian :-The Hon. Justice Sir Asutosh Mukho- 

pfidh$ya, Kt., C.S.I., D.L., D.Sc., F.R.S.E., F.R.A.S., 
F.A.S.R. 

Other Members of Council. 

P. J. Rriihl, Esq., I.S.O., D.Sc., F.C.S., F.G.S., F.A.S.B. 
E. Vredenburgh, Esq., B.L., D.Sc., A.R.S.M., A.R,.C.S., F.G.S., 

F.A.S.R. 
Aga Muhammad Kazim Shirazi. 
Upendra Nath Brahmachari, Esq., M.A., Ph.D., M.D. 
W. R. Gonrley,Esq.,C.I.E., I.C.S. 
Ramesh Chandra Majumdar, Esq., M.A., Ph.D. 
8ir It. N. Mookerjee, K.C.1 E. 
G .  E. Pilgrim, Eeq., nD.Sc., F.G.S. 



LIST OF' O K D I N A l 3 Y  M E M B E R S .  

H.=ltesident. N.R.=Non-Rosidonl;. A.=Absent. L.M.=LifeMernLer. 
F.31. =Foreign Member. 

An Asteriuk is pre6:cscl to t,ho names of the Fellows of the Society. 

3J.B.-Membors who have changed their residence since the  list was 
drawrl up are requested to  give intimation of such a change to the Honor- 
ary General Secretary, in order tha t  the necessary alteration may be 
made in the subsequent edition. Errors or omissions in the  following 
list should also bo corn~nunicated to the  Honornrg General Secretary. 

RLembers who are n b w t  to lortve India and do not intend to return 
aro requested to notify to the Honorary General Secretary 
whether i t  is  their desire to continuo Members of the Society; otherwise, 
in accordance with Rule 41) of tho rules, their names will be removed 
from the list a t  the expiration of three years from the time of their leav- 
ing India. 

D ~ t e  of Elect~on. I -- I 
1919 Peb. 5 .  N.R. :\bclul T<ndcr Siltfrnz. Elphinsione Col- 

Zerlr, Ro~r~hnt/ 
1909 Mar. 3. R. I Abdlil 1,atif. Khan Bahadur, Syed, Under- 

Secretary, Government of Rengal, I Revenue Dept. Galcutla. 
A b d ~ l  Wali, Khan Sahib. 3 .  Alimuddin 

Street, Calcutta. 
Ahmad Ali Khan, Hafiz, Superintendent, 

Rampur State Library. Rampur. 
Allan, Alexander Smith, M.R. Europe. 

(c/o Messrs. Smith Stanistreet & Co.) 
Amin-ul-Islam, Khan Bahadur, Nawab- 

zada, R.L.. Inspector General of Registra- 
tion, Bengnl. 

Anclrews, Egbert Arthur, B.A. Tooklai 
Experinzental Station, Cinnenara P.O.. 
Jorkut, Assnm. 

Andrews, William Edgar, R.A. (Oxon). 
La Martiniire, Calculta. 

'Annandale, Nelson, D.SC., c.r.z.s.. F.L.s., 
F.A.s.R., Director, Zoological Survey of 
India. Calcutta. 

Atkinson, Albert Charles. La Martinidre, 
11, Loudon Street, Calcutta. [Dacca .' 

Aulad Hasan, Khan Bahadur, Sayid, 

1894 Sept. 27. 

1915 Feb. 3. 

1903 Oct. 28. 

L.M. 

' N.R. 

A. 

1919 July 2. ' R. 

1912 July 3. N.R. 

I 

1916 Feb. 2. It. 
I 

1904 Sept. 28. L.M. 

I911 May 3. j R. 

1904 July 6. N.R. 



- 
Date of Election. 1 1 

1914 Mar. 4. 
1870 Feb. 2. 

1919 April 2.  

1918 April 3 

1920 Mar. 3. 

1905 Mar. 1. 

1918 Feb 6 

1919 July 2. 

1919 July 2. 

1907 Jan. 2. 

1885 Nov. 4. 

1898 Mar. 2 

1909 July 7.  
1895 July 3. 

1907 Feb. 6. 

1915 April 7.  

1909 April 7. 

1876 Nov. 15 

N.R. ' Awati, P. R. ,  &I.*., Aledical Entomologist, 
Central Research Institute. Kasauli. 

L.M. I Bacot, I. 31. Quai cl'orsrcy, Paris. 
L.M. Baden-Powell, Baden Henry, M.A., C.I.E. 

Ferlys Lodge, 29, Ban!~ury Road, Oxford, 
England. 

R. i Bal, Surendra Nath Cnlcul!a University, 
I Calcutta. 

N.R.; Ballabhdas, Dewan Bahadur, Banker 
I and Zemindsr. ,J~lbhulp?~r. 

R' I Ballardie, J .  H. de Caynotll. 111 Van- 
sittart Row, Calcutta. 

Banerji, Muralidhar. Snnslcrit College, I Calcutta. 
N.R. Banerji, Narendra Nath, Supdt. of 1 Telegraphs. Nagpur. 
R. ( Banerji, Pramathanath, M.A., D.SC. Cnl- 

cutta University, Calcutta. 
R .  

N.R. 

R. 

Banerji, Pramathanath M.A. B.L. ,  Vakil, 
High Court. Calcutla. 

Banerji, Rakhal Das, M.A., Supdt., Ar- 
chaeological Survey, Western Circle. 
Poona. 

Banerji, Sudhangsu Kumar, Ghose Prof. 
I oE Applied Mathematics. Calcutta 

University. Calcutta. 
R .  1 Barman, Damoclar Dns. 55, Clive Street, 

Calcutta. 
N.R. Barnes, Herbert Charles, M.A., I.c.s., 

Deputv Commissioner, Naga Hills. 
' Iriohima, Assnm. [Bombay. 

N.R. I Bazuz, Rangnath Kllunraj . Girgaon, 
L.M. ' Beatson-Bell, The Hon. Sir Nicholas 

I Dodd, B.A., c.I.E., T c.s., Chief Com- 
missioner oE Assam Bhillong. 

N.R. Bell, Charles Alfred, c.ivr.a., I.C.S. The 
Elms, 1)arjeelinq. 

I N.R. 1 Belvalknr, Sripad Krishna, M.A., P ~ . D . ,  
Prof. of Sanskrit, 1)eccan College 

I Poona. 
R. I Bentley, Charles A . ,  31.13 , D.P.H. Writers' ; Building, Calcutta. 

P.M. ,*Reveridge, Henry, F.A s.B., I.C.S. (re- 
, tired). Pitfold. Rholtermill, Haslemere, 

Surrey. E.nglavtl 
R. *Rhandarkar, Devadatta Ramkrishnn, M A .  

16, Lc~nsdowne Road, Cnlcutla. 
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Date of Electioii. - 
1908 N ~ ~ .  4. / P.. I Bhattachnrji, Rirvosvar.. 22, Vidgasagar 

1 I Str~(:f ,  (=II .c~cuII~ .  
1909 July 7 .  ; R. I B11:xi,tachnrji, 8lrib Nnth, M . n .  80, Sham- 

I ba.zor Street, Cnlcutla. [Parganas . 
1893 Feb. 1. I L.M. Bodding, R e v d  P. 0. Dumka, SonUal 
1912 ~ ~ l y  3. 1 R.  I Romford, Cspt. Trevor Lawrence. r.nr.a., 

I 

I v . B . ,  u.s . ,  M.R.(!.s., L.R.C.P. Eden Hos- 
I ! pital. Ca,lcullrc. 

1898 Peb. 2. R. ; Bose. Bllrrita Lal, Drammatist. 9-2, Ram 
I I Chandra Maitra's Lane, Cakuita. 
I 

1918 July 3 R. Boso, Charu Chandra, Asst. Surgeon, 
; I Medical College. 5212, Mirzapur St., 

1895 Mar. 6. 
I Calcuttn. 

R., \*Base, Sir.Jagadis Chandra, rct,, a.s.r., M.A., 
I I . ,  c . . .  A S . .  President!) College, 
' Cnlcutln. 

1919 Jun.  6.  R .  ( Bose. Ojit Mollan, br.H., ch. u.  (Edin,.) 1 i 101. Bow Bazw Street! GoEcutta. 
1917 Oct. 3. 

1910 July 6. 

R.  j Bose, Satynndra Nath. nz.sc. University 
College! of Scie??.ce,, Calclctta. 

N.R. I Bothen,, Arthur Willism, 1.c.s. Shillotg. 
1908 Jan. 1. , R. Brahmerhsri, Upeorlra Natb, i\!.r , P ~ . D . ,  

R.I .D. 8213, Cot~nwallis Rt~cet, Calcutta. 
1920 Sep 1. I N.R,. I Brnnclon. Capt. I?.(:. Indian Anny, 52nd 

I Silc'.ch ; li'. F'. Jullunclnr. 
,ran-ii, Lieut.-Col. Edwin Harold, M.D., 1906 July 4. R.  1 P 

; 1.nt.s. (retired). 4, Ha~rington Street, 
Calcutta. 

1901 July 3. A .  * ~ m w n ,  John Coggin, i.n.s., M.SC., F.F.S., 
Europe. (c/o Geological Surveg of India, 

1909 Oct. 6. 1 R.  

1909 Oct. 6. 1 R. 

Calczttta.) 
Brown, Pemy, A.R.C.A. Government 

School of Art ,  Calcz~tln. 
I ,  Paul Johannes, I.s.o., o .so., F.c.s., 

I p.a.s., P.A.S.D. 35, Ballyyunge Circular 
I 1 Bond, Calculta. 

1901 June 5 F.M. *Rurliill, Jsaac Henry, M.A., r . n . s . ~ .  Bo. 
tanical Gardens, r9ingapur. 

1896 Jan.  8. 1 N.R. *Burn, Richard, C . I . R . ,  I.c.s., F.A.s.B., 
I Coininissioner. Hcnares. 

1900 May 2. 1 N.R.1 Butcher, Flora. n1.D. Nanda View Cot- 

1 tage, R.anilthet,. U. P. 
1913 Apl. 2. R,. Calcler, Charles Ci~mming. Rognl Botaltic 

1901 Mar. 6. 

1918 June 5. 

/ card en.^, Bibpzir, Hotorah. 
N.R.. I Campbell, William Edgar Marmaduke 1 1.c.s. Aligarh. 9 

A .  I Campbell, Major W. L., T . A . ,  Europe 
I 1 ( C / O  India Onice.) 



1918July 3. 

1915 Jany. 6. 

1920 Sep. 1. 

1909 Mar. 3. 

1905 July 5. 

1920 Sep. 1. 

1906 Jan. 3. 

1915 Oct. 27. 

1908Feb. 5 

R 

R. 

R.  

R. 

Carnpoa, .Joachin~ ,I oseph, r!.i<. L(i,.2, Royd 
Street. Calcutta. 

Carter, Humphry G.,  &r.B., c b . ~ . ,  Econo- 
mic Botanist to the Rotariical Survey, 
Indian Museum. 27, C/t,o~i.inghee Road, 
Calcuttc~. 

Chatterjee, Nirmal Cha.ndra. 52. Haris 
Mukerjee Road, Bhownnipore, Calcutta. 

Chakravarti, Nilmani, M.A. Presidency 

Premchand Rz~ral Street: Calczctla. 
Chatterjee, Ksruna Kolnar, r.n.o.s. 74, 

Dharnmtola Street, Calc icttcb. 
Chatterjee, Khagendrn Nnth, B . A . ,  n.;.,  

Attorney-at-Law. 12, illadan Mohan 
Chatlerjee La.ne, Calcultn. 

Chaklaclar, Haran C1.iaud~.n. 2S,'4, 9nhana- 
gar Lane, Kcrliqhat, Cnlculta. 

Chatterjee, Promode Pmkss. 8, Dixon 
Lane, Calcutta. 

Chaudhuri, R .  L.: B . A . :  T ) . s ~ .  (Edin.), 
F.R.s.E.: F.L.S. (TJond.). 120, Lower 
Circular Road, Calcutta. 

Chaudhuri Gopal D a s  32, Beadon Row, 
Calcutta. 

*Christie, William Alexander Kynoch, B.SC., 
Ph.n. ,  F.A.S.B. Geological Survey of India, 
Calcutla. 

*Christophers, Major Samuel Richmond, 
M . B . ,  F.A.s.B., I . M  S. Research, Laborn- 
tory, Knsau1.i. 

Clarke, Geoffrey lEoth, i.c.s., Director 
General, Posts and Telegraphs. Simla. 

Cleghorn, Maucle Lina West, F .L .~ . ,  F.E.S. 
12. Alipzlr Road: Calcutta. 

Connor, 1.ieut. Col. F. P. No. 2, Upper  
Woo11 Street, Calcutta. 

i 
1911 June 7. / R.  

1916 Jan.  5. / R. 
1 
i 

1920 Sep. 1. ! R. 

1907 Sept. 25 .  R .  

1893 Sept 28.1 R. 
! 

1514 April 1 i R. 

1.907 July 3 R. 

1907 July 3. A .  Cotter, Gerald de Purcell, B.A., F.O.S. 
, I Europe (c/o Geologiccll 8urzwy of Indin.) 

College, Calcutta. 

1909 NOV. 3. 

1906 Nov. 7. 

1916 Sep. 1. 

1920 Dec. 1. 

N.R. I 
R. 

A. 

N. R.  

R. 

N.R. 

N.R. 

R. 

R. 

Chakravarti, Vanamali. Cotton College, 
Gauhati. 

Chanda, Ramaprasad, H.A. 37 A Police 
Hospital Road, Cnlczctba. 

Chapman, John Alexander. Eu~ope .  (c/o 
Imperial Library, Calculta.) 

Chatterjee, Atul Chandra. I.C.S. 
L,ucknow. 

Chatterjee, Gopal Cllandrn. M.B. 1 5 ,  



1873 Dec. 3. 

Date ot 16lcut1trn 

,887 L g .  25. 

1895 ,July 3.  

1!)18 April 3. 

1915 Bep. 1. 

1896 Mar. 4. 

. 1 r e  William Risdon, r.c.s., F.I.c., 
A .n.s.nr. lilonnccgn~, E.I.1C. 

1912 April 3.  

2917 April 4 .  

B.M. 

1910 Jan. 5. 

1596Sept. 19 

1917 June 6. 

Cu~nnlirl~, Sir John Ghest, K . C . I . E  , c.s.I., 
C . I .  r . u  .;. (retirccl). I .  United 
Sevuilde Clreb, 15, St James Square, Lon - 
do?&. 

1906 Dec. 5. 

1916 Dec. 6. 

1910 May 4. 
1907 Oct. 30. 

1920 Aug. 4. 

1898 Jan. 5. 

1919 Nov. 6. 

Dames, Rlans~l I,ougworth, 1.o.s. (retired). 
Ventnor, Wodelccncl Roccd, Guild ford, 
Surrey, England. 

Das, Jagannath, Ratnakar, B.A., Private 
Secy. to Srimati Maharani of Ajodhya. 
The Rc.1 jsadan, A jodhya. 

Das-Gupta, Hem Chandra, M.A., F.a.s., 
Prof., Presidency College. Calcutta. 

Dm-Gupta, Jogendra Nath, B . A .  ( O ~ o n ) ,  
Barrister-at-Law. 3812, Lower Circula?- 
Road, Calczcttc~. 

Das, Iiasi I\'nth, Prof., Ravenshawe Col- 
lege. Czcttack. 

llatta, Rasik Lal, D sc., Asst. Professor, 
Calcutta University. 78, fllanicktola 
Rt.. Calczitta. 

David, David A.  55, Free School St., 
Calcultn. 

ne, Kiran ('handra, B.A., I.c.s., C'ommis- 
sioner. C'hittugong. 

Deb, ICuinar Harit Krishna, M.A.. Zemin- 
dar, Sobhabazar Raj bati. Raja Nava- 
krishna Sf., Calcutta. 

De Courcy, William Blennerhasset. Led- 
dlesdde Estate, Naduwntum P.O., Nil- 
giris. 

Deatith, Arthur William, 1.c.s. Shil- 
long. 

Dharmapala, Anagarika, Secretary, Moha- 
bodhi Society. 46, Baniapooker Lane, 
Cnlcutfa. 

Dhavle, Sankara Ralaji,r.c.s. Rnnchi. 
Dixit. Sri Ram, B.A., Dewan of Banswara, 

Rnjputana. 
Dilcshit. K. N. oflg : Szcpdt., 4rci~aeo- 

logical Survey, Eastern Circle, Calcutta. 
Dods. William Icane, Agent. Hongkong 

and Shanghai Banking Corporation. 
Calcutta. 

Dube, Babool Mayeshanker. R. N High 
School, Fatlhpur. (Jaipur) 

/ 

. 

I. 

I F.M. 

N R.  

R .  

L.M. 

N R.  

R. 

R.  

N R  

R. 

N.R. 

N.R. 

R. 

L.M. 
N.R. 

R. 

R. 

N.R. 
I 



- 
1909 Nov. 3. 

1902 July 2. 

1909 Aug. 4. 

1917 June 6.  

1914 Sept. 2. 
1920 April 7.  

1910 April 6. 

1910 April 6.  

1911 NOT. 1.  

1904 Aug. 3. 

1906 Oct. 31. 

1907 Mar. 6. 

1913 Nov. 5.  

1919 April 2 .  

2903 Mar. 4. 

1893 Jan. 1 I .  

1929 Feb. 5. 
1919 Nov. 5. 

1912 Mar. 6. 

1909 Oct. 7. 

R. 

N.R. 

N.R. 

R.  

R. 

N.R. 

*Slonova.n, Lieut -Col. Clia1-les, af.n., r . ~ . s . ,  
F . A . s . ~ ~ .  Ezrrope. (c  'o ~lledical College, 
Madras.) 

Dosey, Frederick. 63: Prtrk Slreei, Cal- 
cutta. 

Drake-Erockmi~n, D i g  Livingstone, 
1.c.s. Saharccnp7lv, U.ZJ. 

Jluun, T.  0. D. Ezirope. (c,'o Education 
Dept.. Bengcrl.) [cutta. 

>utt,  F. CJ. 172, 17/lanicktola 9lreet, Cnl- 
nu t t ,  1Cuma.r Krishna. 10, f.nstinp 

Street, Cnlcz~iia. 

Ebden. Cnpt. F. T. T'., 737~1 Carnntic In -  
fa.ntry. Europe. (c o Indin Office.) 

Elrnes, Dr. Cecil H. H n f  rinqlon Mansion, 
Calcutta. 

Esch, V. J.. Architect. Victoria Memo- 
rial Building, Catheclral Avenue, Maidan, 
Cnlcutta. 

*Eerrnor, 1.en.i~ T.eigh, A.R.s.M., D.SC., P.G.s., 
F.A.S.B. Gfeological Surrey of India, 
Calcultn. 

Finlow. Robert Steel. Fibre Expert and 
Dir. of Agri. Dacca. 

Firminger, The Ven'ble Walter Kelly, ar.A., 

B.D., F.R.O s., Archdeacon of Calcutta 
St. Jolzn's House, Council House Street, 
Calcutta. 

o x .  Cyril S., c 1 I . ,  . s Geo- 
logical h'urvey of India, Calcuttn. 

Friel, R., 1.c.s. Jorhaf, Assam. 

A. 

N.R 

A. * 

N.R. 

R .  

It.  

"Gage, Lieut.-Col. Andrew Thomas, M..4., 
M.B. ,  R.Sc.: F.L.S., F . A . S . R . ,  I.M.S. Eu- 
rope. (c/o Rogal Bot .Ca.rdens, Howrah.) 

*Gait, His Honour Sir Edward Albert, 
K.C.S.I., C . S . J . ,  C.T.E., F.A.S.R., I.C.S., 
Lieutenant-Governor of Bihar and 
Orissa. Ranchi. [fornia ) 

Galoostian, V. M. .Europe. (Sanger Cali- 
Galnbhir, J .  S. ShumalcIas College, Bhnz- 

nagar, Knthiawar. 
Cianguli, Manmohan, R . E . ,  50 Raja Raj- 

bulle7~ Street, Calcutta. 
G'anguli, Ordhendhu Kuinar. 12, Gnn- 

quli's Lane, Cu,lcutta. 
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Dnle of Election I - i 1916 .Jan. 5.  N.R. Hamilton, C. J. Pntnn University, Patna. 
1913 May 7.  N. R,. 1 Hmlnkin, E. H.,  M.A., D . ~ c . ,  Chemical Ex- 1 (tmine,., Agm. 
1885 peb. 4. L.M. i "Haraprasad Shastri, Mahamal~opaclhyaya, 

C.I . IC. ,  M.A., F.A.S.B. 26, P~ltaldanga 

1911 Feb. 1. A. 

1920 Dee. 1. 1 R. 

Street, Calcultn. 
Harcourt,, Major E. S. United Si~rvice 1920 May 5.  

Insch, Jas. Europe. c,8 Mensrs. Duncan 
Broe. Calcutta. 

Ivanow, W. 77,  Blliotl Road, Calcutta. 

R.  

Jackuon, Victor Herbert! M . A .  Ez~rope. 
(c,'o Patna College, Bankipur) . 

Jain, Kurnar Devendra Prasad, Secy. All- 

I 1E)O.k .Jan. 6. A.  

1912 Mav 1. 
1902 Dee. 3. 

' Jndin Jain Association. Arrah. 
1916 Jan. 5. 

Clzcb, Calczctta. [czrtta. 
R. 1 Harley, A. H.: M.A. The iklnrl~nsnh, Cnl- 
N.R. ' Harnarain Goswami, Shnstri. Hindu Col- 

N.R 

I 
/ lege, Delhi. 

1908 April 1 . ,  R. Harrison, Edward Philip, rh.n., F.R.S.E. 

18,97 Feb. 3. 

1911 June 7. 

1919 Nov. 5. 
1908 June 3.  

, F.M. 

R. 

N.R. 
R. 

The 0b~ervntor.y: Alipul., Cnlczctla. 
*Hayden, Sir Henry Herbert, lit., c .I .E. ,  

D.SC., R.A., B.E., B.A.T., F.G.S.;  F.A.S.B., 
Oriental Club, Hnnover Sqttnre, London. 

Hedayat Husain, Shams-ul-Ulama Mnham- 
mad. 7-1, Rnmsccnker Roy's Lane, Cal- 
cutta. 

Hemraj, Raj Gnru. Dhokatol, Arepal. 
Heron, Alexander Macmillan, D .sc., F.G.s . ,  

I 

1920 Feb. 4. N.R. 
1911 April 5. 1 N.R. 
1891 July 1.1 N.R. 

: 

Assoc. Inst. (2 E. Geological Survey of 
India, Calcutiu. 

H i  . I 3  . P.O. Chobna. [Dnmoh, G.P. 
Hiralal, Rai Rahadnr, B.A.: M . R . A . ~ ,  

*Holland, Sir Thomas Ilenry, K.c.s.T., 
K.c.I.E., n.sc., A.R c.s., F.R.s., F.o.s., 
F.A.s.B., President, lndian Munitions 
Board. Simlcc. 

Hope, Geoffrey D., n.so., P ~ . D  Ellrcpc. 
i (c/o Indian Teu Association ) 

Hornell, W. W ., Director of Public Iris- 
truc tion, Bengal . Calczbtta. 

1920 Dec. I .  N.R. Hoti, Major Mohamed Ahbar. Chief of 
I 

1873 Jan. 2. I L.M. 

1918 Feb. 6. 1 R. 
I 

I 
I 

Hoti, P.O. Hoti, N.W.F.P. 
Houstoun, George L., F.G.S. Johnstone 

Castle, Renfrewshire, Scotland. 
Hui, Rev. Sramana Wan. 4, Tirettn Baznr 

Street, C'alcutta. 
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1911 Nov. 1. 

- 
1907 Sept. 25. N.R. 
1908 dune 3 .  R. 

189 1 Peb. 4. 
1911 Jan. 1. 
191B July 3. 

19.11 Sept. 1. 

1920 Feb. 4 .  

N.R,. 

1910 May 4. 

1882 Mar. 1 .  
3918 April 3. 

1920 Mar. 2. 

1909 April 7 .  

1920 July 7. 

1910 Mar. 2. 

1920 Mar. 3. 

1918 Fcb. 6. 

1887 Mag 4. 

1919 Nov. 5. 

1889 Mar. 6. 

1914 Aug: 5. 

Jenkins, Owen Francis, I.C.S. Badaun. 
Jones: Herbert Cecil, A.R.s.M., A.R.c.s., 

r.a.3. Assistant Superintendent, Geoloqi- 
~ ( L Z  Surve!/ of India, Cnkutta. 

Juggnrao, Sree Raja Ankitam Venkata. 
Zen~indrtr of Skermcrhnmccdpuram, Dab~x- 
gardens, V izaqapalanz. 

I 

R. I Lahiri, Jagadindronsth. 91, Upper Cir- 

I 
culur Road, Calcutta. 

N.R,. Laiq Ahmad Ansari, Shaikh, Historical 
Itesearcb Office. Bhopal. 

L.bI. I Lanman. Charles Rockwell. 9, F a r r a ~  
I Street, Cambridge. Massachusetts, U.S. 
I America. 

Rt I,armour, F. A.  60, Bentinck Street, Cnl- 
czrttn. 

T,.RI. "La Touche. Thomas Henry Digges, B.A., 

I P . Q . s . ,  F.A.S.B. Alfriston Hills Road, 
Cambridge, England. 

R. I Law, Bim:11a Charm, B.A. 24, Suken at., 
1 Calcuttrr. 

X.R. 

N.R.. 
N .R. 
P.M. 

R .  

. 

N.R. 
N.R. 

IG. 

I<amalilddin Allmed, Shams-ul-Ulanla. 
Madrasulb , Chiltagong. 

Kapur, Raja Ban Behari, c. S.I. Burdwccn. 
Kaye. George Rusby, F.R.A.s., Simla. 
Kazunobu, Iianokoge, Prof. of Philoso- 

phy, The Keio University. Europe. 
(C/O Ja.?anese Co~zsulate, 7,  Loudon St., 
Calcutta.) 

'Iieir, \V. I.: Asst. Architect to the Govt,. of 
Reagal. TV1.ilel.s Buildilzq Calcutta. 

*ICemp, Sta.nley W., B . A . ,  II.SC., F.A .S .R .  
27 Chowri~lgl~ee Roatl, Calcrrtlu. 

Kenaedv; I'ringlc, r\i .A., H.L. Moeaflerpu?.. 
Khnnnn, Rain Nath. c,:o Mr. B. Dhani 

Rnru. G7cryaon. 
Khucla Ba lihsll, S., Bar.-at-1,a~v. 5, Elliott 

I-orcd, Cct,lcll,2ta. 
Icilner, John Newport, n m . ,  L.R.c.s., 

R '  I L.R.C.P. 1 . 4 .  Carden. Rcacl~, Calcutta. 
R .  , Kar, Sites Chandra. 47, Corporation 

 siree el, Cabcutta. 
R,. I Knowles. Major R. 63, Park Street, Cal- 

i cutta. 
R. I Kirkpatrick, W. Chartered Bank Build- 

I ings, Calcutta. 



xxxviii 

Date of Election. - 
1911 Feb. 1. 

1914 July 1. 

1902 July 2. 

1918 June 5. 
1911 May 3. 

1006 Oct. 31. 

1870 April 7.  

1893 Jan. 11. 

1905 Aug. 2. 

1913 Mar. 5. 

189:; Jan. 11. 

1911; June 7. 
1020 Mar. 3. 

1906 Dec. 5. 

1911 Mar. 1. 

1018 Aug. 7 .  

1918 Feb. 6. 

1020 Jane 2. 

1916 Feb. 2. 

1012 .Jan. 10 

1!J13 Julie 4. 

- 
R.. 

R .  

N.R. 

N.R. 
n. 
N.R. 

L.RI. 

L.M. 

R. 

N.R. 

L.31. 

N.H. 
R .  

R. 

R. 

R.  

N R.  

R. 

R. 

N.R 

R. 

Law, Naxendra Nath, ;\r - 4 .  B.L. 96, 
Arnherst St., Calcz~tta. 

Law, Satya Charan, M. 4., R 24, Sukea 
St. Csclcuttu. 

I,eake, Henry Martin M.A., ~ . t . s .  Nawab. 
gunj, Catonpore. 

Lees, Donald Hector. r.c.s., Jalpaiguri. 
Lomax, C. E . ,  M.A.  La l'artinie're, Cal- 

cultu. 
I,uard, Lieut . -Cyol. Charles Eckford, M.A. 

(Oxon), Indian Army. ,Ye/~ol.e, C. P. 
Lyman, R. Smith. 708 Locuct Street, 

Philarlelphia, U.S.  Am,ericcc. 

Maclagan, The Hon. Sir Eclward Douglae, 
M.A., ~c.c.I .E.;  c.s.I., I.c.s.? Lieutenant- 
Governor of the Punjab. Lahore. 

"McCay, 1,ieut.-Col. David, M.D., P.A.s.B., 
1.af.s. 15, Kytl !Street. Ccrlcu,tta. 

RiIacMahon, P. S., RI.SC., B.SC. Canning 
Colleqe, Lucknow. 

BiIadho Kao Scindia, His Highness Maha- 
rajah Colonel Sir, Alijah Bnhadur, 
Q.c .R . I . ,  G.c.v.o., A.D.c., LL.D., Maha- 
rajah of Gwalior. J a i  Bilas, Gwalior. 

Mahajan, Surya Prnsad. Murarpz~r, Gaya. 
Mahalanobis, Prof. P. C., B.SC., M.A. 210, 

Cornwallis Street, Calcutta. 
Mahalanohis, Subodh Chandra B.SC., 

v.R.s.E., F.R.M.S. 210, Corn~callis Street, 
Calcutta. 

Bilahatap, The Hon. Sir Bijoy Chand, 
K.C.S.I., Maharajadhiraj of Rurdwan. 
6, Alipur Lane, C'ulcutta. 

Maitra, ,Tatindm Nath, Phj~sician and 
Surgeon. 68 'a, Beadon St . ,  C.'alculta. 

RiIa itra, Sisir Kumar, Principal, Indian 
institute of Philosophy. Ainalner, Born- 
hn!/ Presidency. 

Majumdar, N.  G. 70, Russa Road, North, 
C'c~lcutla. 

Majumdar, Narendra Kumar, M.A., Asst. 
Prof. Calcutta University. Calculta. 

Majumdar, Rai Jadunat,h, Bahadur, 
Government Pleader. Jessore. 

Majumdar, Ramenh Chandra, n r . ~ .  , ~ h .  D .  
16, Chandrnnnth Chutterji St~eet,  Bho- 
wanipstr. Calcuttn,. 
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1%!0 F'eb. 4. 
1918 Sept. 25 
1916 July 5. 

xl 

Date 01 Nlectlon. - 
191.2 J a n  10. R.  1 Muhammad Kazim Shiraxi. Aga. 23, 

Lower Chitpur Road, Cnlolit(i. 
1909 DiIar. 3. 1 R. Mukerjee, Brajalal, N . A . ,  Solicitor. 12, 

; 1 Old Post Ofice Street, Culczcttn. 
1899 Sept 29. R. I Mukerjee. Jotindra Nnth. n.a.. Solicitor. 

3,  Old Post Ofice Street, Calcutta. 

1901 Mar. 6.  

1916 Mar. 1. 

1898 May 4. 

1917 Mar. 7. 
1889 Aug. 29 

1913 July 2 

R. 1 Mukerjee Prnhhat Kumnr, Bar.-at-La~v. 

1016 Web. 2. 

1906 Dec. 5.  

R,. 

1894 Aug 30. R. 
1919 Peb. 5 .  N.R. 

1915 April 7. 

14a, Ramtanoo Bose Lane, Calcutta. 
Mukerjee, Sir R. N., K . c . 1 . ~ .  7, Hnrrington 

Street, Calcutta. 
Mukerjee, Sibnarayan Cltarpara, Bally. 
M~~kerjee,  Tarakna th. Pnllca Colliery, 

Nirshachate P O., 1CIunbi~um. 

N.R. 

N.R. 1 

1886 May 5.  

I 

1908 Feb. 5. 

1892 net. 7. 

I 

N.R. / 

Pu'ahar, Puran Chantl. Solicitor. 18, Indirrn 
M i r ~  or 8lreet: Calcutta. 

Narayan, lil-ij. Rose Cottaqe, Simla. 
Narayan, Prince Victor N. Cooch Bihnr. 
Naseer Hosejn Khayal, Syed. 78, 

Prin.sep St., Cnlcz~tla. 
Nawab Ali Chaiidhurg, 'the Hon. Nawab 

Syed. 27, Weston Street, Calcutta. 
Nevill, Lieut.-Col. Henry Rivers, 1.c.s 

Crancigj~,, Si?nla. 
Newton, Rev. R .  P., M . A .  Europe. 
Nimmo, John Duncan. c/o 1Messrs. Wnl. 

ter Duncan & Co., 137 West Georye 
Street, Glasqo~e. 

Norton, E.  L., r.c.s., District Magistrate. 
Orient Clz~b Building, Chowpatti, Bom- 
bay. 

L.M. (4'Mukhopadh~.aya, The Hon. Justice Sir 
I Asutosh, ~ c t . ,  c s.I., nr .a.. D.L. ,  D.SC. ,  

i F.R.S.B., P.R.A.S., F . A . S . R . ,  77, RUSSCL 
Road, ( N o ~ t l ~ )  Rhowanipzir, Calczitta. 

R.  i Mukhopadhya~s, Girindra Nath, B.A., M.11. 
156, Huris 11Yztkerjee Koacl, (North), I Bhomanipur , Calcutta. 

Oka. Rcv.'K,. h'zcrope. (c, o Banyue & Co. 
Calcutta.) 

O'Kineaiy, Lieut.-Col. Frederick, M.R.c . s . ,  
(Eng.), L . R . ~  P. (1,ond.). I . M . ~ .  lVrite:.'s 
~z i z l~ l in~ /  Calc~it/u. 

Otani, Count Kozui. (c/o Cons~ilate-Gcn- 
era1 o/ J(ip(tn. Crllczilta.) 

R. Mukhopadhyaya, I'anchnnan. 46. Bechoo 
Chatterji's Slrect. Ccilcziita. 



Dote of Eleutioll. 

1007 July 3. 

1920 Aug. 4. 

1020 Jan. 7.  
1904 Aug. 3. 

1919 Nov. 5. 

1910 April 6. 

1906 Dec. 5. 

1888 June 6. 

1877 Aug. 1. 

1889 Nov. 6. 

2014 Nov. 4. 

1904 Julie 1. 

1910 Aug. 3. 

1920 Apri! 7. 

1918 April 3. 

A. I J'age, William Walter K., Solicitor. 

N.K,. 

N.R. 
N.R. 

R. 

A 

1914 Mar. 4. 
1880 April 7.  

1895 Ang. 29. 

1920 Mal.. 3 
1!)20 May. 7.  

1008 Feb. 5. 

1017 Junc 6. 

1905 Jan. 4.  

E?~ri)pe (C/O illessrs. Yugh, & Co., Cal- 
cut ta..) 

Panililter, N. FJadma.nablia, Inspector of 
Fi.sheries. T~aunncore. 

Ya,raine,shnra Aiyar, S. Travalzcore. 
Parasnis, ICao Bal~ndur Dattalraya Ral- 

want. 8utal.a. 
Pascoe, E. H.. M . A . ,  D.RC., B.G.S. Geolog- 

ical Survey of India, Calcutta. 
Patuck, Pestonji Rorabji, 1.c.s. Europe. 

(C/O India Ofice.) 

A. ( Raffin, Alain. Euvope. 
N.R. Rai, Repin Chandra. Giridih, ChotaNag- 

A .  I 
I'eartJ, Major Charles Lub6, c .I .E. ,  106th 

Hazara Pioneers. Europe. (c/o Board 
of Exa.yniners. ) 

L.~J'. I Pennell., Aubray Yercival, u . ~ . ,  Bar.-at.- 
/ Law. Ru,nyoo~z. 

N.R / Peters, 1,ieut.-Col. Charles Thomas, M . n . ,  
i I .M s .  (retiretl). Dinajpur. 

L,M, ;*Phillott, Lirut,. -Coloael Douglas Craven, 

N.R. 

N.R. 

R.  

R., 

R.. 

N.R . 

[PUT. 
Rai Chaudhuri, Jatindranath M.A., R.L., 

Zemindar. Taki, Jessore. 
Rnj, R .  Sunda.ra. nlccdras. 

I > ~ . D . ,  F.A.s.n. Inrlirin Army (retired). 
l'hc, Rzrry, Ipeb.stcd, Essrx, England. 

Pickford, Alfred .Donald. 2 :  Iiarr! Street, 
Calcutta. 

Pilg~:inl, C:np F., D.SC., F.O.S. Geological 
Survcy of Iu,dia, Ca.bc~~tta. 

Pocla~nraj Jnin, Raniwalla. 9 ,  Joggomo- 
ha?& ~3!zilldclc's Lane, Calcu,tta. 

Pradhan, Hariprasad. Pradhan Cottage, 
Darjeeling. . [Calculta. 

N . R .  Ran], I<arnakh~.n Dat, 21 Clyde h'oa~l, 1 Czrrknow. 
A. I Rondle, Herbert Neil, B.A. Elcrope [c'o 

I 
1 Qveen's C'ollege, Benares.] 

N.R. I liangaswami ili:-nngar, I<. V., Rno Baha- 
I dur Prof. of History and Economics, 
I H. 11. The Mnhnra jn's College. Trivan- 
I drum. 

N.R,. Rankin, James Thomas. I.c.s., Cominis- 
sioilcr. Bnccn. 

*. I Prashad, Baini, n.sc. Indian Museum, 



Date 1 of Election. 1 

1917 Oct. 3. 

- I I 
1990 Mar. 5.  R. \*Ray, Sir Prafulls c!hn,ni:i7n. ut., D.SC., 

1916 April 5. 
1913 Apl. 2. 

1911 Nov. 1 .  

B .A .S .B .  Univer,~ity Coilrye of Science, 
Calcutta. 

Ray, Kumud Sanknia. i>r.a. R.SC., M.R., 
c h . ~  (Edin.). -14, 1Gt:i.opcan Asylum 
Lane, Calcutta. 

Raj-e, Narendra N a t h .  Bhcr,yalpur. 
Richardson? The Hon. i\Tr. Justice Thomas 

William, I.C.S. 21, Beltledere Road, 
Alipuv. . 

Robinson, Herbert C.. :Dil-ector of Mu- 
seums and Fisheries, Fe~lerat~ed Malay 
St.ates. Kuala Lttmp~ci.. 

*Rogers, Lieut-Col. Sir I.eonard, ~ t . ,  c.T.E., 
M.D.. nus . ,  F.R.c.P. ,  ~.I:.c.s.. ,  ~P.A.s.B., 
F.R.s.? 1 . ~ 1 . ~ .  EUIOPC.  ( C ; O  Meddcnl Col- 
lege, C'nlcutla.) 

K,onaldshny. The Right Hon. the Earl of, 
Governor of Bengal. Calcutta. 

*Ross, Sir Edward Denisor), ~ t . ,  c.I.E., 
P ~ . D . ,  F.A.s .B. ,  Dirr?ctor, School of 
Oriental Studies. Lonclon. 

Roy, Dr. Ridhan Chandra, M . D . ,  P.R.C.S., 
M.R.C.P. (Lond.), Lecturer, Campbell 
Medical School. 36, Wellington St., 
Calcs~ttci. 

Roy, RiIa,haraja Jagadindmnath, Bahadur. 
6, Lansdowne Road, Calcutta. 

Roy, Kaviraj Jamini I!husan, RI.A., M.B.  
46, Beuclon St., Calcutta. 

Roy-Chauclhuri, Hem Chandra. 4512, 
Amher;it Street Calcutta.. 

Iloy, Kunlar Sa,rat Kurnar, M.A. Dayaram- 
pur, Rajshahi. 

Roy.Srijut Sasadhar. 3 1 , I I a ~ i s  Muker- 
jee S l~ee t ,  Bhowanipore, Calcutta. 

1917 &lay 2. 

1020 Mar. 3.  
1905 Mag 3. 

1918 April 3. 

1900 April 4. 

1920 Mar. 3. 

1901 Dec. 4. 

1018 July 3. 

1903 July 1. 

1915 Oct. 27. 

1920 July. 7. 

1!)19 Sept. 3. 

I 
R. 

N.R. 
R. 

F.M. 

A. 

R. 

P.M. 

R.  

L.M. 

R. 

R. 
1 

1916 July 5 .  

1910 Sept. 7.  ' N.R. 

1919Feb. 5.  

K.R. 
N.R. 

N.R. 

N.R. 

Saha, Meghnad. R.I.SC. University College 
o f  Science, Calcutlu. [Bennres City. 

Saha, Radha Nath. 16, Lachmikundu, 
Sahav. Rai Sahib Rhagvati, M.A., B.L., 

Offg. Inspector of Schools. Bhagalpur. 
8ahni, Rai Hahadur Dnyaram, M.A., 8updt. 

of Archaeology. Jammu,  Kashmir. 
Saksena. Debi Prasad, Sub-Dy. Inspector 

of Schools. Pttrrztkhabad. 
Sarkar, Ganpati. 69: Baliaghata M a i n  

Road, Calcutta. 



-- 

Lhte of E lc< . t i o~ i .  - 
1898 &hr.  2. N.R. 1 Sa~kar ,  Jaclnnnth. h'ave~~.shato College, 1 Gzctluck. 
1920. Aug. 4, 1 R.  1 sirliar, Gstyendra Nsth. 9, (?live Sh-e~t, 

! i Ccclczltta.. 
1 0  3 1 1;. 

1911 Jan. 4. 

1016 Peb. 3. 
1919 April 2. 

1908 Mar. 4. 1 R. 

I%. 

A .  
R. 

1914 April I. 
1897Dec. I.. 

1911 July 5. 

1909Ja'n. 6. 

1916 Aug. 2. I Y.R,. 

N.R. 
R. 

A .  

A .  

1899 May 3. N.R,. 

1902 Feb. 5. N.R. 

Sari-adlliiiari. Sir Deva Prasad, ict., c .I .E. ,  
RI.A., E.L. 2: Old Post Ofice Street. Cul- 
cutta. 

Sarvad11ika1-i, Dr. Suresli Prasad. 79-1, 
Aml~erst St., Calcutta. 

Sastri, Ananta Krishas. 56,'la, Sri 
Go pal J1ullic.k Lane, Calcutta. 

Segard, Dr. C. P. Ezsrope. 
Sen, A. C. 80, Lower Circular Road, 

Calcutta 
Sen, Jogendra Nath, Vidyaratna, M.A. 31, 

Prasanna. Iiumar Tagore's Street, Cal- 
cutla. 

Ben-Gupta, Dr. Nares Chandra. Ducca. 
Seth: nlesrovb 3. 19, Lindsay Street, Cal- 

cutta. 
"Sewell, Major ICol)act Beresford Seymour, 

N.R.C.S., L.R.o.P.: I..M.s. Europe [c/o 
Intl,iun Uusezi?n: Cnlczl bi'cc. J 

Shirrell', Alexanilei. Clriersun, B.A . , I.C.S. 
Europe. (c, o l j~i l ic~ Office.) 

Sllorien, C:;~.pt,. James Alfred, B.A. ,  M.B., 
B .CII.,  1 .F,I.s. 17lecZical Colleqe, Calcutta. 

Shujaat Ali: Nasirul Mamadig Mirza, 
Khan Bahadur, Acting Consul-General 
for Persia. 10, Hungerford Street, Cal- 
cutta. 

Shukla, A~hwani Kumar, R.A. ,  LL.B., 
Revenue Officer, Mewar State. Udaipur. 

Shyam Lal, Lala, M.A., LL.B., Deputy Col- 
lector. Naimadri, Agra. 

Silberrad, Charles Arthur, B.A., B.SC., I.C.S. 
Gorakhpur, U.P. 

"Simonsen, J. L., D.SC., F.A.S.E. Forest 
Research Institute und College, nehra 
Dun. 

"Simpson, George Clarke, D.SC., P.A.S.B. 
Europe. (c/o 1Meteoroloyical Dept., 
Simla. ) 

Singh, Badakaji BSarichiluan. 38, Khicha- 
pokhnri, Kntnzandu, Nepal. 

Singh, Raja Icushal Ysl ,  M.A. Narki. 
Singh Roy, Rai Lalit Mohan, Bahndur. 

15, Lansdowne Road, Calcuita. 

1918 Feb. 6. 

1894 July 4. 
1912 Map 1. 

N.R. 

N.R 
R. 



Date of Eleclion. - 
1899 Aug. 29. 

1909 April 7. 

1899 Nov. 6. 

1913 July 2. 

1894 Feb. 7.  

N.R. 

N.R.  

L.M. 

N.R. 

N.R. 

Singh, H.H. T11e Maharaja Sir Prabhu 
Narain, Bahadur, ct . c . r .E . ,  Maharaja of 
Renares. Ramnagar Fort, Benares. 

Singh, Raja Prithwipal, Talukdar of Su- 
rajpur. District Barcdnnki, Oudh. 

Singh, H.H. The Hon. ;IIshara,ja Sir 
Rameshnrara, Bhahadur, K.C.I .E.  Dur- 
bhanga. 

Singh, Rudrada.t, nr.a., T,L.B., Va,kil. Luck- 
now. 

Singh, H.H. The Maharaja Vishma Nath, 

1919 No.. 5. I N.R. 
Rahadur. Chhatturpur, Bzi,ndelkhztnd. 

Singh, Shyan Naragan. Under S~crelary 

j to the Government of Biha, and Orissa, 
Potna, E.I.R. 

1918 Feb. 6 R. Ringha Kurnar *run Cl~andrl,  Y-. 120/3, 
Upper Circular Roacl, Calcutln. 

1918 April 3. N.R. Sinha, Raja 'Rahadur Bhupendra Naraya.11; 
B.A. N u ~ F ~ P u ~ '  Rajbuti, Nasipur P.O. 

Singhi, Bahadur Singh. Azimgunj, illw- 

I 1898 Aug. 3. N.R. 
1 

1913 July 2. I N.R. 

shidabacl. 
Sita R,am, I.,ala, B.A., Depy. Magistratme. 

Allahabad. 
Sivaprasad, B.A., Offg. Junior Secretary 

to the Boarcl of Revenue, U.P.  Allaha- 

3. A., Engineer and Director, 
I hlessrs. Jessop & Co., Ltcl. 93,  Clive 
) Streel, Calcutta. 

1020 Mar. 3. 1 N.R.. ; Smith, P. Hosmorth. Oorgnurn P.O. 
1901 1)ec. 4. 1 K .R. /*Spooner, Davicl Rrainard. B.A.:  p h . ~  , 

I I F . A . S . B .  Simla. 
1904 Sept. 28.1 N.R.. ' Stapleton, Henry Ernest, B.A., B.Sc. 

I 1 h n a n ,  Dacca. 
1008 Dec. 2. : R. i Steen, Major Hugh Barkl~y,  M.B , 1.M.S. 

Street, Calcutta. 
Messrs.ShawWallace&Co., 

Abdullah Al-Ma'mfin, Iftik- 
h a r d  Millat; M.A.! D.Litt. ,  LI,.D., P.A.S.H. 
Bar.-at-Law. 56, Mirzapur Street, Cal- 
c:uttn. 

1920 Jan. 7 .  R ,  Suhraw:trdY, I:Jasuan, M.D. ,  F.R.c.s.I., L.M. 
(Rot,unda) r.ar.s., London, F.c.u., District 
Medical Officer. Lillooah, E.I. R.  

1916 Hept,. 27. N.R. , Sutherland, R,ev. W. S.: n . ~ . ,  Scottish 
Universities Mirsion . Kalimpong, Dm- 

I 

jeeliny Di.~t. 



Data of Eleutio~i .  - 
1918 .Jane 4.  

1909 Jm. 6. 

1914 April 1. 

1898 April 6. 

1904 July 6. 

1910 Aug. 3. 

1803 Aug. 31 

1006 Dec. 5.  

1878 June 5. 

1911 Mar. 1. 

1009 Auq. 4. 

1004 June 1.  

1007 Feb. 6 

1861 June 5 

1017 Dec. 5. 

1894 Sep. 27 

1901 Mar. 6 

1894 Sept. 2: 

1902 Oct. 2! 

- 
A.  

R.  

It. 

R.  

F.M. 

N.R. 

N.K. 

N.R.  

F.M. 

R. 

N.R. 

N.Rl. 

A. 

L.M. 

N.R. 

R, . 

F.M. 

L M. 

A .  

'I'acchella., C. I?. H. Europe. (c/o Indian 
I?zstit,lite of A'cience, Raizyalore.) 

Tagore, I<sliit,i~ltlrnnnth. 13.n. 611, D~unr- 
kanu!l~ Tagore Laue, Calcz~tta. 

Tagore. Prnfnlle Nnth. 1,  Dnrpanamin 
llcr,gore Street: C~lcuttn. 

Tagore, The Hen. Mnha,raja Sir Prodyat 
Cooinax. Bahadur, ~ t .  Puthz~ria~hattn. 
Calcutta. 

Talbot, Wnlte~: Stanley, 1.c.s. c/o Mcssrs. 
H. 51. Icing & Co. 9: Pall Jlall ,  London, 
S. TY. 

Tancock, Mnjor Alexander Charles. 31st 
Pu,n,jabis, Nows?~e~-a, N. W.F .P .  

Tntc. George Pa~sman .  56, Cantonment: 
Bareilly, U .  P. 

Tek Cliaucl, Dewan, B . A . :  M.R.A.s., I.c.s., 
Deputy (~om~l~issioiier. Gujrunwaln, 
Punjab. 

Temple, Colonel Sir Ricbnrd C!nr~la.c, Bart., 
c . .  I n  Army. 9 Pctdr! Mull, 
Lonrlon. 

Thomas, I?. W., nr.?l., p h . ~ . .  Gozvt. House, 
Calcutln. 

Tl1olnl3son. John Perronet, RZ. A . ,  I.C.S. 
Chicf Seclztary, Govt. oj the Punjnb, 
Luho~.e. 

"Tippes, George Ilowlett, M.A., F.u.Y., 
P.A.S.B.  (c/o Geologicnl Suvvey of 
India, Calcutta.) 

FTravers, Morris \I1illinm, D .sc., F.R.s., 
F.A.S.H. Europe. 

Tremlett, James Dyer, n r . ~ .  ,I.c.s. (retired). 
Dedh,arn, Essex, England. 

Tripnthi, Ramprasad, Reader in Modern 
Indian History. The Universit?y, Alla?~a- 
bad.  

Vasu, Nngentlra Nath. 20, Visvakosh 
Lane, Baqbazanr, Calcutta. 

Vogel. Jean Philippe, Litten., ]is. ~ 1 . s . ~ .  The 
University, Leiden, Holland. 

Vost, 1,ient.-Col. William, I.M.s., 26, Crystal 
Pcrlace Rnck Road, Sydenhant, London, 
8.E 

"'Vredenburg, Ernest, B.L..  B.SC.. A.R.s.;\I., 
A.R.C.S., F.CI.S.,F.A.S.H., Europec , '~  (Geo- 
logical Siirvep of India. Calcutta.) 



Date of Election. I 1 

1907 July 3. 

1918 April 3. 

1911 Feb. 1.  

1909 Dec. 1. 
1913 April 2. 

1915 Jany. 6. 

1906 Sept. 10 

1915 May 5. 

1919 May 7 .  
1906 Mar. 7.  

1908 April 1. 

1894 Aug. 30 

R. 

N.R. 

N.R. 

N.R. 
R .  

N.R. 

N.R. 

A. 

Young, Geralcl Mackworth, D.A., I.C.S. 
Euiope. (c lo India Ofice.) 

Young, Manse1 Charles Gambier. Khagaul 
P.O. Dinnpore, E.I.R. 

Young, Capt. Thoinas Charles McCombie, 
M.B.. 1 . ~ 1 . ~ .  Shillong, Assam. 

Yazdani, G .  Hyderabad, Deccnn. 

Walker, HaroId, A.R.C.Y. ,  P.Q .S., A.M. Inst.LI., 
Assistant Sl~perintenclent. Geological 
Survey of India. Ccr.lclit/n. 

Wall, T,ieut.-Col. F.: C.A,I.(I , ~ . a r  s. U.15'. 
Clzib, Bcr.ngnlore. 

Waters, Harry Geo tee, 17. tc.r.P.rI., Chief 
Medical Officer? E.1.R. .  rlllahabad. 

Webster, J .  E., 1.c.s. Sylltel, Assam. 
White, Berna,rd Alfrecl. Cha~.fered Bank 

Buildings, Calcutta. 
Whitehousr, Iiichnrd H. ?'?iticorin, 

Jlndras. 
I Whitehead, Richard Bertram: 1 . c . s .  

Rupar, Untbnlu, Punjnb. 
Williams, L. F. Ruskbroolr, B.A., B.Litt. 

1911 Aug. 2. i A .  

I 1919 July 2. 1 N.R. I Zafar Haaan, ArcBmological Slrrvey 01 
/ India, Dclhi. 

1906 June 6. 

191.0 April 6. 

Oate of Election. 

1884%n. 15. 

I Europe. (e  'o Allahabad C'niversily.) 
N.R. Wills, Cecil Vpton, B . A . ,  1.c.s. Nngpur. 
N.R. 1 Woolner, Alfred Cooper, 1r.a. Punjab 

I University, Lahore. 
R,. Wordsworth, Wil!iam Christopher. Presi- 

F.M. 

N.R. 

1894 Jan. 15. 

N.Rt. 

1919 Feb. 5. 1 N.R. 

Revd. Professor A.  11. Sayce, Professor of 
As~yr io log~,  Queen's College. Oxford, Eng- 
lund. 

Monnieur *mile Senart. 18, Rue Frnngois Iere 
Paria, France. 

dency College, Calczlttri,. 
Wright, Henry Nelson, R . A . .  T .C.S.  Dist. 

Jlzdge, Hareilly . 



De.t,o of Election. - 
1879 June 4. 

1895 June 5. 

1896 Peb. 5. 

1899 Drc. 6. 

1899 Dec. 6. 

1904 Mar.  2.  

1904 Mar. 2. 

1906 Mar. 7. 

1908 July 1.  

1911 Sept. 6. 

1911 Sept. 6. 

1911 Sept. 6. 

1916 Aug. 4. 

1015 Aug. 4. 

1915 Aug. 4. 

1916 Dec. 6. 

1917 May 2. 

Dr. Jules J tcnssen. Ob.~er~:atairc d' Ast~ononaie 
Physique tle Purilr., Fvcc ace. 

C1-1arl.e~ II Tawney, Esy., nf.A., C.I .E.  c/o Indin 
Ogce, Ld)rdon. 

Professor Charles 1: ocltmell Lanmaa~. 9.  .Fnrrar 
Street, Ca?nbj.idge, dlassrr,cAz~selts, U.B. 
America. 

I'rofessor Edwin Ray Lankester, n u . ,  LL.D., 
F.E.S. British Museum (Nat. Hist.), Croln- 
well Road, London, S W. 

Professor Edward Burnett Tylor, D.c.L.. LI,.D., 
F.H.S. , Keeper, University Museum. Oxford, 
l<?~gla,)l'd. 

J,rofessor Sir R,nmk~.ishna Gopal Bhandarkar, 
K.C.I .E.  Poona. 

Sir Georgc Abraham Grieraon, Tr c . I .E. ,  ph.~., 
D .I.itt. : c.T.P.,  I .C.S .  (rctirccl) . Rolh far,nh.a.rn, 
Cambe~ley, SU.WP?/, Engltand. 

The Right Hon'bla l3:l.ron C~irzon G E  Kedleston, 
ma. ,  n.c! L., F.R.S. 1, C'cc~ilon House Terrace, 
Lonrlon. 19. I.V. 

Lieut. -Col . Hrnry Hil.rershnn1 Godwin-Ailsten, 
F.R.S , : z s . .  F . R .  s , Nora. G'orlnlming, 
Sairvey, Enyllan,d. 

1,ieut.-Col. Alfred William Alcock, c.r.E., M.B., 
LL.D., C.M z.s., F.R.s., I.M.S. (retd.). Heath- 
lands, Eriih Road, Belvedere, Kent, England. 

Prof. Edward George Browne, nx.A., M.B., 
M.R.c.s., L.R.c.Y., M.R.A.S. Pembroke College, 
Cambridge, 

Mahamahopadhyaya Kamakhvanath Tarka- 
vagisa. 11 1-4, Shamhazar Street, Calcutta. 

Prof. Sir Paul Vinogradoff, F.B.A.. D.C.L. 
19, Linton Road, Oxford, England. 

Sir Patrick Ma.nson, a.c.al.a., nr.D., LL.D., B.R.C.P. 
21, Queen Anne Street. Cavendisi~ Square, 
Londcn. W. 

Sir Joseph John Thomson, ~ t . ,  o .M. ,  R I A . :  SC.D., 
D .sc., LL.D., ? 'h .~ .  !Z1rinity College, Cantbridge, 
England. 

Dr. G. A. Boulenger, F.R.s . ,  LL.D., British 
Museum (Nat. Hist.). Cromwell Road, 
London, 8. W. 

Herbert A. Qiles, Esq., LL.D., Universit.y of 
Cam hridge. Cam.bridge. 



s lvi i i  

Date of Elect~on. 
- 

1020 Feb. 4. 

1920 Feb. 4. 

1920 Feb. 4. 

1920 Feb. 4. 

1020 Feb. 4. 

1920. Feb. 4. 

1920 Fob. 4. 

1820 Feb. 4. 

1920 Feb. 4. 

1920 Feb. 4. 

1920 Feb 4. 

Lhte  of Election. 

1910 g b .  2. 
1910 Feb. 2. 

1910 Feb. 2.  
1910 Feb. 2 

1910 Feb. 2. 

1910 Feh. 2. 
1910 Feb. 2. 

1910 Feb. 2. 
1910 Feb. 2. 

]!I10 Feh. 2. 
1910 Feh. 2. 

Sir Charles Eliot, K.c.R.I.G., C.B. ,  R1..4.: LL.D., 
D.C.L H. A!. Arnbassador at Tokyo. 

Prof. T. PV. RRhys Davids, LL.D., p l l . ~ . ,  D.SC. 
University Colleg~, Loltclon. 

Prof. Sylvain Levi, Prof., College of France. 
Paris. 

Sir Aurel Stein, R.C.T.E., Ph.D., n.Litt., D.SC. 
Srina,gcbr, Kashmi?.. 

Prof. A.  Foucher, ~ . ~ , i t t . ,  Prof. University of 
Paris. 

Arthur Keitb, Esq., nr.D., P .R.c .~ , ,  LL.D., F.R.Y., 
Royal College of Surgeons of England. Lin- 
coln's Inn  Fields, London, W.C. 2 .  

R,. I!. Oldhnnl, ICsq., F.R.S , F.G.s., F.R.Q.S. 
I ,  Broomfield Road, Kew, Surrey, E ~ z ~ ~ c L T L ~ .  

Sir David Prain, ~ t . ,  c.M.a., c r . ~ . ,  n1 . A . ,  M . B . ,  
LL.D., F.R S . E . ,  F.L.S., F.R.S,, F.Z.S., M.R.I.A., 
Royal Botanic Gartlens, K ew, Su~.rey, England. 

Sir Joseph Larmor, ~ t . ,  M . r . ,  M.A. ,  D.SC., LL.D , 
D .e.L., F R.s., F.R.A.S. Cambridge. 

Sir Jarnes Frazer, ~ t , . ,  D.C.L. LL.D., 1,itt.D. 
1 ,  Brick Court, Temple, London, E.C. 4. 

Prof. J. Tnkakusu. Im.peria1 Universily of 
Tokyo, Japan.  

FELLOWS. 

N. Annandale, Esq., D.SC., c.M.z.s., F.L,.s. 
The Hon'ble Justice Sir Asutosh Mukhopa- 

dhyaya, rit.: c.s.I., M.A. ,  D.L., D.SC., F.R,A.s., 
F.R.S.E. 

I. H. Burkill, Esq., M A., F.L.S. 
Mahamahopadhyaya Haraprasad Shastri, c.I.E., 

M.A. 
Sir Thomas Holland, K.c.s.I.. K.c.I.E., D.Sc., 

A.R.C.S. ,  F.G.S., F.R.S.  
T.  H. D. LaTouche, Esq., B . A . ,  F.Q.S. 
Lieut.-Colonel D. C. Phillot,t, Ph.n., Indian, 

Army (retired). 
Sir Prafulla Chanclra R,ay, ~ t . ;  D.SC. 
1,ieut.-Col. Fir 1,emarcl ~ o g e r s ,  ~ t . ,  c.1.E.: M.D., 

B.S., F.R.C.P., F.R.C.S., F.R.S., T.M.S.  
Sir E. D. Ross, ~ t . ,  c.I.E., P ~ . D .  
M. W. Travers, Esq., n . 9 ~ .  , B.R.S. 
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- 
1910 Sept. 7 .  ' L. I<. Anantha Krishna Iyer. Nscy Trichur. 
1910 Dec. 7.  I Rev. H. Hosten, s.7. 30. Pcu.E SIreet, Calculh. 
1915 Max, 3. 1 E. Brunetti, E3q. "7, Chowrilc(-lhee Road, Cal- 

cutta. 
1915 Dec. 1. Pandjt Jainacharyn Vi j ayadhnr~~~n  Snrisvaraji. 

Yassvijnya Grantl~a~~zctl Office. Re?zares C'ity 
1919 Sept. 3. H.  Bruce Hannah Esq., Bengcrl Cflzib,  Calcuttcc 

T.IST O F  MEA1REKS WHO HAVE lZEEN ABSENT 
FROM 11VT)TX THREE YEARS .ANT) 

U PW.ZRDS.* 

* Rule 40.-After the lapse of three years froin the date of 
a member leaving Inclia, if no inti~nation of his wishes shall j r ~  
the interval have been receil-ed by the Xocirty, his name shall 
be removed from the List of Members. 

The fo l lo~ing  members will be removed from the next 
Meinber List of the Societj- under the operation of the abovcb 
rule :- 

Cspt. F. T. P. Elden. i3rd Carnat,ic Infantry 
Dr. A .  M. Meerwarth. 
Revd. R .  Oka. 
Alain Raffin, Esq. 
Morris William Travers Esq. 

J,OSS O F  MEMBERS DUM,ING 1920. 

Lieut.. Col. Adam Rivers Steele Anderson, I .  w. s. 
Jnanendro Mohan Ghosh, Esq. 
Dr. William Willoughby Kennedy. 
David McLean, Esq . 
Capt. Owen St. John Moses, I .M.S .  
H. St. .T. R .  Philby, Esq. 1.c.s. 

Ordinary 1Member. 

Maharaja Kama.ra Sirdar Bhtlrat Singh. 



Joseph Orlauilo Ferrer, Esq 

l3,ev. Hilariou j3~sclebns 
T,ieut. Cecil Alexn~ldsr Roj-le, 11th Icing Erl\varcl'% 

Lancers. 
The Right Hon'ble Thomas Davicl Carmichael. linro~i 

of Sltirling, 
Capt. Lewis Cook. 1.nr.s. 
Lieu t .  Reginald Frankland Francis, r .A. 
Capt. Archer Trvine Fortesci~e, I ~ . A . M . c .  
M. van Geans, Esq. 
Herbert Holm~v oocl, Esq., I .C.S.  (retired) 
Hen1a.y R o s h ~ l  James, Esq., M.A. 

Willianl Alfrcd Murray, Esq., B A , M . B .  
I?. A .  Rognlsky, Esq. 
rmre Georgc Schwaiper, Esq. 
Capt. Claude Eayfieltl Stoke,. J . A  

Roadway Charles JO~JII Stvinhoe, Esq. 
Lieut -Col. Joseph Cllarles Stoelke Vaughan. I u .  -. 

ELLIOTT GOLD MEDAL A N D  CASH. 

1893 Chandra Kanta Basu. 
1895 Yati Bhusana Bhaduri, M.A. 

1896 Jnan Saran Chakravarti, M.A. 
1897 Sarasi La1 Sarkar, M . A .  
1901 Sarasi La1 Sarkar, M . A .  ' 

1904 { Sarasi La1 Sarkar, M . A .  
Surerldra Nath Maitra, M.A.  

1907 Akshoyakumar Mazumder. 

1911 { Jitendra Nath Rakshit. 
Jatindra Mohan Datta. 
Kaeilr La1 Datts. 
Saradakanta. Ganguly. 
Nagendra Chandm Nag. . Nilratan Dhar. 

1918 Bibhutibhushan Dutta, M.SC. 
1910 Dr. Jnnnendrn Chandra Ghosh. 



BARCLAY i\lLEMORIAI, MEDAL. 

E. E k e s t  Green, Esq. 
Major Ronald R.oss, F.R.c.s., c.B.:  [ , . I  . I C . ,  F.R.s.; 

I.M.S. (retired). 
Lieut.-Colonel I). D. Cunningha~n, E.. I:.s., C . I .E .  : 

1.nr.s. (retired). 
1,ieut. -Colonel Alfred FVilliain A lcoc k, sr . P . ,  

LL.D., C.I .K. ,  F.R.S. 
1,ieut.-Colonel David Prain, M , A . ,  ~ I . E . :  LL.D.: 

F.R.s., I.M.S. (retired). 
Dr. Karl Diener. 
Major William Glen Liston, M . D . ,  c.I.E.: I .M.S.  
J. S. Gamble, Esq., c.I .E. ,  M . A . ,  P.R.S.  
Lieut.-Colonel Henry Havershaln God w i n  - 

Aueten, F.R.s., B.z.Y., F.R.G.S. 
N. Annandnle, Esq.: L) .sc . .  u .M.z . s . ,  F.L.S.,  

F .A .S .B .  



ABSTRACT S T A T E M E N T  

0 F 

Rl3CEIPTS A N D  D I S B U R S E M E N T S  

OF THlC 

~ ~ S I A T I C  POCIETY OF E N G A L  
/ f3 

PO K 

T H E  Y E A R  1920. 



S T A T E M E N T  

.7920. Asiatic Society 
. - - - - - - 

Dr. 
To ER,I.AHT,IRIIAIF:X~I'. 

I S  A P Rs. A s .  P .  
... Salaries ... , . . 7,153 15 2 

... ...  commission^ ... 563 9 0 
... ... Pension ... ... 1 8 ~  0 0 

Grein Allowance ... . . .  161 12 0 
War Bonus ... ... 4.54, 5 5 

... . . .  Gratnit,y ... ... 210 CJ 
-- 5,731 9 7 

Stationery 
Light and Faus 
Taxes ... -. . 
Postage . 
Auditor's fee 
Petty Repairs 
Insurance 
Winter clothing .,. 
Freight ... ... 
Summer clotl~ing .. 
Snbscription refunded 
Coins ... 
Miscelleneoue 

Books ... ... 257 9 0 
Binding ... ... . . 593 13 0 

-- 851 6 0 

Journal and Proceedings, and Jlemoirs ... 8,595 7 6 
To printing charges of Circulnrs. etc. ... 440 1 0  0 

- 9,036 1 f ;  

To Personal Account (Written-off) ... 1,461 7 9 
... Bnlanrc ... 20,4,902 G 5 



No.  1. 

of' Bengu1. 

I(s. As. P. 1t.u. A a .  P. 
... Hy B:~l :~t~r .e  from Inut Report ... ... ?,00,:319 11 ! I  

I ~ l t e l r s t  ~ P I I  1 ~ivestmeuts  ... 10,941 4 0 
Hent of Hootn ... ... 550 0 0 , , 
lJubl~c-stlonu sold fo r  casll ... 1 4 6 4 0  , 
C;overr~~r~c.nr nllownnce- for 1111blicat lo11 of 

pnpe'rq In J O I I I  n ~ l  (Antl~ropoloyit a1 F n n d  ) 2,000 0 0 
\ l i sce I lnno~~~i \  160 13 0 --- 13,798 5 0 

.\lembers' S ~ ~ l ~ a c ~ . i p t i o t ~ s  ... ... 
(:ompound Snbsc.riptiot~ . . .  
Subscriptions t o  Jo~i rnn l  : ~ n d  P r o c , c e d i ~ ~ ~ s ,  a t ~ d  

Mrmoirs ... ... ... 
-4 clmissi~~n Fees ... ... ... 
sa les  O I I  credit ... ... ... 
I3o0ks I hledical Periodicals) ... 
I3ir1ditlg (Do.) ... ... ,., 

\ l isc~~llanroun ... ... ... 

--- 
'YOTAT. Its, ... 2.28,907 0 



S'T 'ATEM E N T  

From a sum of Rs. 500 odd given i l l  1896 by the surge or^ 
conraxrrner~t of &ledicnl 

- - - .- - - - - -- 

Dr. 
'1'0 C A ~ H  EXPENDITCRE. 

Rs. A s .  P.  Rs. A s .  P .  

Rank's Commission ... ... . . .  ..: 1 4 0  
'J'o Balance- 
G.P. Notes (face value) ... ... 500 0 0 
Acoumnlated interest ... .. . 89 4 4, -- 689 4 4 

Four~dg! iu 1876 as the Piddington Pension F U I I ~ ,  

Dr. 
TO C A ~ H  E X P X N D I T I I H E .  

R s .  As. P. Its. A R .  P .  
... . . .  I'wneio~l ... ... 8 0 0  

R:rnkls Commieeion ... . . .  ,.. 0 4 0  
8 4 0 

H a l : ~ n c ~  . . .  1,613 11 10 



No. 2. 

r;lene~,nl, 1.1\i.S., for the found:ttinr~ of n merlal for the en- 
aud Biologic:ll Science. 

Cr. 
Rs. AN. P. RR. A s .  P. 

l ly Brll:l~~c-e flom lnst Report- ... G.P. Nor,ra ( face  vnlne) ... 500 0 0 
.4ccnm1ilnted interest ... ... 74 2 10 -- 574 3 I0 

O ~ I V A L D  BI ARTIN.  

Hon. Il'i~ens1cre1.. 

No. 3. 

Fund. 1920. 
with Its. 500 odd from the Piddingtoli Fund. 
- 

Cr. 
Rs. As. P. 

... Ry Ba1~11c.a from last Report ... ... 1,672 16 10 

( . 'n lc t~ t tn ,  81s t  December, 1920. 



S T A T E M E N T  

1920. Building 
From a sum of Rs. 40,000 given by the Govel.nll~ent of 1 1 1 d i ~  towards 

porr.ion of the 

Dr. 
' TO CABH EXPENDITURE. 

I{@. As. P. 1:s. As. P. 
... Solicitor's fee ... ... 800 0 0 

Bank's Commission . . .  ... ... 1 11 0 -- 801 11 0 

To Rnlrrnce- 
... G.  P.  N o t ~ u  (face value j 40,000 0 0 
... 'I'ret~snry Bille (face value) .,. 65.000 3 0 
... Accumulated interest . . .  12,797 2 0 -- 1 , l f  ,797 2 O --- 

... TOTAL Rs. 1,18,598 13 0 -- 

w 

S T A T E M E N T  

1920. Bureau o f  Information in dccoun,t 
From an nunual grant of Rs, 1,200, made by the Goverll 

Dr. 



N o .  4 ,  

t lie rebuilding of I l ~ c  Soc.lary's l too~l ls ,  i~11d fl.0111 the sale of rt 
6 o c i e t y ' ~  l i~nt l .  
-- -- - -- - - - 

Cr. 
Rs. A R .  P. Ha.  A * .  1 ' .  

I;y U~L\ :LII ( ;~  fl.0111 Inst Itepovt- 
... t;. 1'. Noces ( fxcr  rnlne) ... 40.000 0 0 ... .lc.cun~ulntrd intcre.qt ... 12,200 8 0 -- 52,200 8 0 

No. 5 .  

111ellt O P  B C I I ~ O ~  fov the s a l ~ ~ l y  of t3he Officer-in-Charge. 
- - - -- - - - -- 

Cr .  
Hs. As. 1'. 

... By Il:~\n11c.e fro111 1:is~ Hep01.t ... ... 3,100 0 O 
By Cash He(-eipt 

( ; o ~ e l . n u ~ e ~ l t  Allowance ... ... 1,200 O 0 -- 
'I'OTAL Rs. ... 3,3L'O 0 (I 



S T A T E M E N T  

This sum ie set aside f n l  I I c ~ I I I . C I I : I B P  of 
- - . -  7 

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

Dr .  
To C A S H  E X P E N D I T P R E .  

Rn. A S I .  1'. I { > .  A s .  k'. 

... Books ... ... ., .  ... -5 5 0 
B n l a ~ ~ c e  ... ... 068 4 3 

S T A T E M E N T  

1920. InternutionaZ Catalogue of' Scient t -  
Aszc~tic Society 

From che enbscriptions of snbscribers, and from a snm of Re. 1,000 give11 

Dr. 

Rs. A s .  P .  I t s .  A s .  P. 
Snlaries ... ... ... ... 404 0 0 
War Bonus ... ... 8 0 0 
Ctr;~ir~ All~~wnnce ... ... 16 0 0 
Winter clothirig ... ... ... 17 6 0 
Co11t.inge11cie~ ... ... ... 72 7 6 
Postage ... ... ... . . 47 8 0 
Freight ... ... . . .  ... 145 6 3 
Y nmrner clothing ... ... 9 0 0 

Bnbscriptionn remitted to Londo~l (S  263-18-8) 2,799 12 J 0 
Snhscript,ia~n refnnded ... ... 110 43 0 

-- 3,629 12 
Balance ... ... 4,688 3 0 

TOTAT, Re.  8,317 15 7 



Ixi 

N o .  6 .  

zuith t h e  .,4si,utia S'ocietg o f  Beragat. 2920 
.Intl~rol~ological books f r o ~ n  tlle b:llnoce of 1918. 

Cr. 
1Cs. A n .  ['. 

U,v R:~l:tn,.e ~ I . ~ ; I I I  last Report. ... ... 97s 9 3 

N o .  7 .  

fie Literatwe i7z  ACCOZGTL~ u~it7a t h e  7920. 
of Belzgal. 
t l ~ e  Gover~rrr~ent of Rengal for expellsee incurred in connection w i t h  the But*eaii . 

- - 

Cr.  

I3y I ~ L I ~ L I I ( * R  F L . O I I I  1:1sL 11eport ... . . . 
Re. As. 1 ' .  

. . . 1,357 9 5 

-- 
' ~ 'OTAL Its. ... 8.317 16 7 



1920 172dicbn Sc ience  Congress i r ~  ,;lccozu.nt 

Dr. 

l3locks ... 
Postage ... 
Bor~us ... 
Prinbing C \ ~ e r g e s  
O O I I  tinvencies 
Stiltionery ... 
Adve~lce ... 

Balance 

F!XPCNDITIJRE. 
Xs. As. 1'. Hs. A s .  I' 

,.. 67 H 0 
52 9 I! ... 
43 0 U ... 

... 1,504 I. ( I  

52 9 0 . . .  
.5 0 I t  ... 

100 0 0 . . .  - 1,hd;S I4 0 

... ... 2,808 13 4 
.-- 

. . .  4 11 -I 

S T A T E M E N T  

1920. Or ien ta l  Pu,hlicatio;r .~Fund,  JVo. 1, i n  
From a rnonthly grant made by the  Gove~.r~ment of Rengnl for tlre  public.;^ 

(Its. 500), and for the  public;~tion of S:~nskrit, 
-- 

Dr. * 
l'o CASH EXPENDITURE.  

Rs. Aw 1'. Rs. A s .  1'. 
... ... 3ala1,ies . . .  ... 2,214 4 7 

... ... War Bonun . . .  140 1 10 
(+rain Allowance ... ... 46 6 6 

... ... Winter Clothi~rg ... 8 10 6 

... Posrilge . . ... 196 0 3 
... ... C o ~ ~ t i ~ ~ g e n c i e s  ... 65 8 0 

... Books ... ... . . ,  10 10 0 
... Commis~iorr ... ... 69 9 3 

Editing Fec ... ... .., 456 0 0 
... Light trr~d FIIIIR ... . , . 26 1 X 

Printing Chllrges ... ... . 1.216 7 ( 1  

Ht~~t ioncry  . ,. ... ... 12 4 0 
... Slrrr~mer Clothing ... ... 9 0 0 

Freight ... ... ... ... 5 7 0  - - -  '1..475 t; 2 
... ... P o r ~ o n ~ l  Account (Writtell-off j ... 9-10 6 U 

Bahnoe  . . , ... 46.01913 1 -- 
TOTAL RE.  ... 50,685 9 3 -- 



No. 8. 

wi th  t h e  Asiatic Sooiet y of  Bengak. 1820. 
~lrernhers of the Congress. 

--- - -- 

Cr. 
Hn. A H .  P. HA. A R .  1' 

... ... l3y B B ~ R I I C H  from layt Report 2.706 'i -I ... 

' J ' o T A ~ .  Rs. ... 44,634 11 4 -- 
C'alcr~ftrr, R l s t  D ~ c r ? t t f ~ e l ' ,  1920. O S W A T , ~  M A R T I N ,  H o n .  !Pvcnsir?.r?.. 

N o .  9. 

Acct. with, the  Asiatic, Soc,. of  B e ~ ~ p a ~ l .  1,920. 
t i o n  of 0rie11t-rl Wo1.1in and Works 0 1 1  Instrnction in E ~ ~ t e r n  Langor~grs 
Work8 h~tilijrr.~ unpuhli~l~etl {RE. 2 5 0 ) .  

Cr. 
Rs. As. P. Hs. A s .  1'. ... ljg Balance from last, Report ... ... 36:185 9 :j 

... (;overnrnent Allowance 9,000 0 0 
... Side of Publications ... 450 ' 6 6' 

.\ dvances recovered ... . . .  160 12 9 -- 
2 9,611 2 :{ 

Sales O I I  credit, ... ... ... 4,164 4 3 
From Bikanir State for printiug Cl~erlda rin 

Jete  Si 1.b Vilh~i  Biijk r8 key?) ... ... 624 9 6 -- 4,788 13 9 



STATEMENT 

From :I monthly grant sanotioned up to Mnrch 1922, by t,iic fiorrl-nment of 
T T ~ F ( o I . ~ c A I  Interest 

Dr.  
To CASH E X P E N V I T V K E .  

l l h .  As. P. 
... ... ... Prinbiug Charges ... 425 1 0  

Balnuce ... I 4  3 1  1 13 0 

1920. Oriental Publication Fund, No. 3, in 
From special non-recurring grants made by the Goverl~rnent of Bengal 

English trarl~latiot~ of t.he Akbal- 

D r .  
To CASH EXPENDITURE. 

H8. As. €'. 

... Printing Charges ... ... .., 397 9 6 



No. 1 0 .  

Acct, with t7be .4siatic Yoc. o ~ ' R P / Y L ~ * ( I I .  192L). 
Ue~lgel of RE. 250 for  thc  publication o l  .\raLic llrld I'erdia11 \Yor.k~ of 
(without remnneretiot~).  

~ ~ 

Cr.  
Its. A E .  P. 

By Balance from Inst 1Eepo1.1 ... . . . ... I .',:736 14 0 

No.  11. 

dcc t .  with t h e  Asiat ic  Soc. o f  Be~bgal .  1920. 
in 1908 of Rs. 3,000 and"i11 1914 of Rs. 2,000, for the publiontion of nn 
namx (wi t l~ou t  r e m u n e r ~ t i o n ) .  

Cr. 
Hs. As. P .  
397 9 (i 



S T A T E M E N T  

1920. Salzscrit Manz~sc7aipt A ~ n d  i a  Acct. 
F ~ o m  :In a n n u : ~ l  g r a n t  of Rs. 3,200, made  t ~ y  t h e  Gove l . l~n~eu t  of Bengnl 
k r i t  Manuscripts acquired by the  Society fo r  Government  ; nud Rs.  2,400 

- . . - - - - - -- 

Dr. 

Salaries ... ... 
War  Bonr~s  ... 
Grain  Allo\r.:~nce 
C o ~ ~ t i n g e l ~ c i e s  ... 
Bonus ... ... 
l i g h t  and Far1 ... 
Tns~ l r :~ l~ce  . . .  . . .  
Pnrchass  of bl:inuscriptn 
Post:tge ... ... 
Winter Clothing ... 

'1'0 CASH E ? ( P R ~ \ ' ~ ~ ' P u R I ; .  
R R  A s .  P.  Rs ,  As. P .  

.., ... 2,097 12 9 

.,. . . , 96 3 3 

... ... 26 15 6 
,.. .... 9 7 0  
... ... 630 0 0 
... , . .  2 6  1 3  
. . .  ... 123 0 0 
, . .  . . .  20 0 0 
... . . .  1 l a  0 

. . .  ... 3 12 0 3,036 1 5  9 
Balance ... 13,209 6 3 --- 

T o - r ~ r ,  Hs. ... 16,246 6 0 

S T A T E M E N T  

1920. Arabic and Pe7-.sia72 MSS. Fund in 
From an annual  g r : l~ l t  O F  HR. 5,1100 marle Oy 1I1e Gorc rnmen t  o f  I nd ia  and 

and  binding of Arabic and I ' r r ~ i n ~ ~  3Inn11scri\its :~cqnirr ,d by t h e  
a n d  for the  p r e p a r ~ t i o n  of notrices of Arabic and  Persian 

Dr. 

Salariee ... ... . . , 
W a r  Bonus  ... ... 

... Grain Allowance ... 
Contingenciee ... 
Insurnnce 
Purchoee of Menus,:ript,~ ... 

E x ~ ~ ~ n r ~ l l n r c .  
Its .  A s .  P .  I t -  A s .  P. 

... 3.933 7 0 
. . .  2:i!I 8 6 
... 36 3 !I 
. . .  I6 O 0 

31 4 0 
.., 5 3 0  0 0 4,786 7 3 
-- 

... ... 9,280 5 4 



No. 12. 

.wit?% t h e  As ic~t ic  S O C Z ~ ~ L J  of Be7~,6aI. 2920. 
; ~ n d  a t  present sanot io~~ed  to 3r:lr. 81, 1023, for r.l~e c ,at ;~l t )goi~~g of SRIIS-  
from the serrie G o v e r ~ ~ r n e r ~ t  for t,lre ~ : ~ l a r y  of t l ~ e  Oficer- in-( 'ha,~.~e.  

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

C r .  
I ~ H .  As. P. Ils. A s .  1'. 

I3y B a l ; ~ . ~ ~ c e  from last Report, ... ... 10.64,1 6 0 

Government Allownnce for SRIIE.  BISS. Preser- 
vation ... . . .  3,200 0 0 

Government A l l o w c t ~ ~ c e f o r C : ~ t ~ I o g ~ i ~ ~ g  ... 2,400 0 0 5,600 O 0 

Sale OII  credit ... ... ... 6 0 0  

No. 1 3 .  

OBIVALD MARTIN, 
Hon. Tvensu~.ei. .  

Acct. w i t h  the  .dsi,atic Soc. o f  Bengal. 1920. 
~arlotioned from April 191!1 for a ~ ~ o t l ~ c r  five yenrs, for t l ~ e  cataloguing 
Society for G o v e r n r n e ~ ~ t ,  for  t,he pnl-cl~ase of fur ther  manuscripts, 
n~anuscripts founcl in varions libr:~ries in Illdin. 

Cr. 
lle. As. P. Rs A s .  P. 

By Balance from last Report ... 9,066 1 2  7 

BY CABH RECEIPT. 

Government Allowance ... 



STATEMENT 

Dr. 
F a c e  V ~ l n e .  C O F J ~ .  
Rs. Ae. P I L K  As.  P .  

To R a l n i ~ c e  fl.0111 last Ileport .. Z,84 300 0 0 2,73,206 3 10 
--- 

' Y ~ I  I A r, I{ .. 2,94 300 0 (1 8,'i3,206 3 10 
- - 

- 

I 
PERMANBN'I .  ~ ! R S H R V R .  1 'I'EMPORARY RBBBBVB. 

Funna - - - . - -.- 

Face V a l u r  1 Cos l  Face Value I Cost. 
I 

Asiatic nocicty ... 
Huildin:: Fund 
Bervants' Pensio~l 

S T A T E M E N T  

War 

Dr. 
Face V a l u e .  Coet. 

. Re. As .  P. RE. As.  
T o  B a l a n c e  from l a s t  R e p o r t  . . .  ... 5,000 0 0 5,000 0 0 
,. P u r c h n ~ e  ... . . . ... 50,000 0 0 51,002 14 1 

----- -- 
' ~ ' ~ , P A T .  Hs. . 55,000 0 0 56,(lO2 14 1 



N o .  14. 

., cr, 
Face Value. Cost. 

Rs. A s .  P. Rs. As. P. 
... . . .  2,!44..300 0 0 3.73,206 3 10 

----- ---- 
r ~ ' o ~ ~ ~ ,  RS, . . .  2 H.I.,AOO o o 3,73,206 a lo -- - 

OEIWALD ~ I A R T I N ,  Hon.  Tvensz~ver. 

No. 16. 

Bond. 

O ~ ~ l c ~ t t t t c ,  3 1st December., 1920. 

Cr. 
Face Vnlue. Oost. 
Rs. As.  P. Rn. As. P. 

..a .., 65,000 0 0 56.002 14 1 -- -- 
TOTAL RB. .,. 55,000 0 0 56,002 14 1 



STATEMENT 

Dr. 
Face Value. Cost. 

To Balance from last lieport :- Ks. As. P. Rs. As. P. 
Billm for 6 months from 1lt.h December, 1919 10,000 0 0 9,550 O 0 
Bills for 6 mor~ths from 17th December, 1919 5,000 U 0 4,875 C, 0 
To Pu~.chase :-- 
Sills for 12mo11tl1sfrom 14th October, 1920 65,000 0 0 61.550 0 O 

---- -- 
TOTAL Rs. ... 80,000 0 0 76,375 0 0 

-- -- 

S T A T E M E N T  

Personal 

Dr. 
Rs. ds .  P. I < N .  Ae. P.  

To Bnlal~ce from last Report ... 3,940 2 0 
Advanc-es for Poet:~ge, etc.  ... . . . Y37 5 0 
Aeiatic Society ... ... ... 14,868 1.3 3 
Orielltg~l Publication Fund, No. 1 ... 4 i88 13 9 
Snnekrit Manuscript Fu l~d  ... . . . 6 0 0 

-- 19,663 13 0 



No. 1 6 .  

C r .  
Face V:~lue .  Cost. 

R A .  Aa P .  Re. As P. 
By Bank of Beugal ... 10,000 0 0 9,750 0 0 

I Do. ... 5,000 0 0 4,875 0 0 
Ily B ~ l a n c e  . . . ... 65,000 0 0 61,750  0 0 

No. 17. 

Account. 

Cr. 
I ~ R .  A s .  P RS As. P. 

By C R ~ ~ I  1l.rceipts . .  . . . . . . ... 19,082 10 11 
,, Asi:~t ic  Society . . . . . ... 1.461 7 9 
. ,  Oriel~tnl P~~hl i c :~ t . i on  E'n11c1, No. 1 ... 90 6 0 

---- 1,551 13 9 

By Balance. Due to the 1 Due by the 
0ociety. 0ociety. 



S T A T E M E N T  

1920. Fixed 
( B:tul< of Ijengal, P ~ r k  

-- . -- 

Dr.  
R.9. As. P.  

To Balance from last Hepo~.t, ... . .. . . 10,000 0 
Interest . . - . . . o.. . . . . .. 175 '0 O 

TOTAL Rs. -., 10,175 0 0 
.--- 

- -  - -. 

Dr. 
'1'0 deposit from 19th April 1920 @ 5g/, per 
annum £1,156-5-0, plus interest £16-1-4 ... 

Tnterent accrued lip to 31st December 1920 
624-10-11. 

S T A T E M E N T  

Fixed 
(Charlered Rank of Jndia, 

-- -- -- 

Rs. As.  1'. 

10,000 0 CI 



lxxiii 

No. 18. 

Deposit. 
Street Branch, C a l c u t l : ~ . )  

_ -_ - .  - 

Cr. 
HH.  As. 1'. 

I I ~  flank r,f Ijrn)!rrl ... . . . ... 10.175 0 0 

N o .  19. 

71ep o sit 
Anstrnli~ and China, I,ortdon.) 
. -  -- -- - -- 

Cr.  
lis. . A - .  P. 

R,v Ralr~nce: - 
I'rir~cipnl S1,1.56-5-0, plas interest g16-1-4 . . .  10,000 0 0 
Interest, S24-10-11 

O ~ w ~ 1 . n   AHTI TIN. 
Hon. Tretrsrc 



S T A T E M E N T  

Dr. 

To Balance fro111 last Report ... ... 
,, Asiatic Society ... ... ... 

[)arclay Rlemori;~l Fund ... ... .. 
Sol.vants' Pension Fnnd ... ... . .  
Building Fund ... . ... ... 

., Bureau of 1nfo1.rnatio11 ... 

., I l ~ t e r n a t i o ~ ~ a l  ('atalogae of Scientific Litera- 
ture ... . . .  

., Indian S c i e ~ ~ c e  Congress ... ... 

., Oric,nt:~l P u b l i c ~ t  ion Fund,  No. 1 ... 
... Do do. No. 2 
... ,, Sallskrit MSS. Fund ... 

,, Arabic ~ L I I ~  P e r s i : ~ ~ ~  MSS. Fnncl ... 
,, ' l 'reasnr~ Bills ... ... ... 
,. Pt:l.son:~l Acconnt . ... ... 
.. Fixed IJeposit (B:lnk of Bengal) ... 

RR. A s .  P. Ha. AS P 
27,060 14 

13,799 5 0 
16 5 6 
49 0 0 

66.398 5 0 
1,200 0 ( 1  

6,960 fi 0 
1.928 4 0 
9,611 2 3 
3,000 0 0 
5,600 0 0 
5,000 0 1 1  

14,625 0 0 
19,ORZ 10 1 1  
10,175 0 0 
- --- l,57,444 6 8 

S T A T E M E N T  

- .- 

LIABT I,ITIES. 
Rs. As. P. Rs. As. P. 

Asiatic Hociety . . ... ... 2,04,903 6 5 
Rnrclny Xlemorial Fnnd , . .  ... 589 4 4 

... $errants' P e n s i o ~ ~  Fond . . .  1,613 11 10 
B t ~ i I r I i n ~  Fnlld ... ... ... 1,17,79i 2 u 
Blrrer~u of l ~ ~ f o r m a t i o n  ... ... 3,300 0 0 
Anthrr~poloyical F'n~id . . .  . . .  968 4 3 
[nternntionl~l Catslogur of Scientific Literature 4,688 3 0 
Irldisn Sciet~c*a C o l ~ g r e s ~  .. 2,608 I3  4, 
Oriental Publication Fund.  No. 1 ... 46,019 13 1 

. . .  ~ ) I B .  I N o . 2  18,311 18 0 
Sunskrit 2189. Fond ... ... 13,209 6 3 
.4rahic nnrl Pelwian ZISS. Font-1 ... ... 9.280 5 4 - -.- 4,23,4,89 2 10 -- 

T 0 . r ~  r, Rs. ... 4;!8,489 2 10 -- 
WI. I~:bvr ~ . x n ~ ~ ~ i ~ w ~ l  llle above Halal~r:c Yheet nntl thc appel~de(l  (lstnilr(l nccounts with the 

B n h -  f l l l r l  v ~ ' ~ ~ r , l ~ r . r n  prr>annted to nm n ~ l d  certlfy thnt it Is in ~~rr-ortlant,e tllcrcwlth correl.tly 
-ptlln# Iorth t h ~ ,  ~ l ~ ~ n i t i r t t ~  o f  thr Soclety ns nt  31nt Derrmher, 1R20. 

('~nlcuttu, % I ' I L U C I R U ~  T'KAT & 00. 
Alldilo,,r. 14th J t r n *  I!v!]. Chnvler~rl  Arrnri,~ttrnt#. 



No. 20. 

Cr. 

... Iiy Asiatic Society ... ... 
. . . . . . .  ., Barclay Memorial F ~ i t ~ d  

... Servants' Per~sion F l ~ n d  ., . . .  

... Building Fund ... ., ... 
,. A l ~ t \ ~ r o p o l o g i c ~ \  Futld ... 
., T~~terr~:~t ior lal  Catalogue of Scientific Litera- ... ... ture ', . , ,.. 

... Indian Science Congress ... ... 
. .  (.)rie~~t$l Publication F u n d ,  No. 1 ... 

... I)o. Do. No. 2 

... I)( b .  Do. No. 3 

... ., Sansltrit MSS. Fund ... 
., Ar~tbic : ~ r t d  Persian MSS. h'ond ... 

... ., War Bond . . .  ... 
Trrasary liills ... ,, . . .  ,.. 

,. Personal . \ cco~ln t  ... . , . 
., Fixed Deposit (Bank of Bengal) ... 
,, Do. (Chi~rtered Bank) ... 

N o .  21. 

Sheet. 

1;r. As.P.  R a .  .AH P. 
22,62;< 1 ! 1 )  

1 4 1 ,  

8 I. 0 
no] 11 1 1  

5 ,;; 0 

OAWALI)  ARTIN IN, 
Hon . Treasurer.  

ASSETS. 
RB AS. P. R8 Ae.  P 

* Ir lvest tna~~t  ... ... ... 2,78,206 3 10 
W:lr Bond ... ... ... 56,002 14 1 
'I'I eesnry Bills ... ... 61,750 1 )  0 
Personal A caonn t . . ... .. 3,906 1 l 4 
Fixed Deposit ... ... ... 10,000 0 0 
Cnsh Acconnt ... ... 18.623 5 7 

-- 4,23,489 2 10 

OY\'ALT, M A R T I N ,  
C,tln~tt,r. R l r t  Dece~rther, 1920. Hon. Tre,lerc re,.. 
-- ~~ - - --- 

-- -- .-. 

* Morlwt vnlur n t  31nt Drcrlnber, ln'20, Hr. I ,  t:,:I.Lcl. 



Liabilities up t o  31st December. 1920 . 

FUNDS . 

Asiatic Society ... ... ... ... 9. 521 14 6 
. ... 0rient:ll Publicatiork F n ~ ~ c l .  No 1 ... ... 18. 61 1 15 0 

. . .  ... Do . Do . No . 2 ... 3. 477 10 0 
... S.ms . MSS . P u r ~ d  ... ... ... 1.  731 2 0 

Indian Scier~ce Co~rgress ... ... ... 20 8 0 

Copy of Certitied Statement ~f Securities i n  Custody of Bank or B~ngnl  

O I I  ncconnt of Asi:~tic Society of Rengnl. Decemher 31. 1920 :- 

... .. 34 per cent Loall of 1642-43 

... 81  . . . .  . . . .  1851-55 ... 

... . . . .  34 . . . .  1865 ... 

... . . . .  3b . . . .  1879 ... 

. :{4 . . . .  . . . .  1 9 ~ 0 . 1  ... 
*:{ . . . . . . .  1896-97 ... ... + . .  Terminable Lnan of 1915-16 ... 
54 per cent . War B O I I ~ I R  of 1921 ... 

. . . . . . . .  51 of 1928 
Indian Treasury Bill ... . . .  



PRINCIPAL PUt5LIGATIII)NS O F  THE SOCIETY.  

Asiatic Researches, Vole. I--XX and 'Ir~c!ex, I;RP--P8;i9 
Proceedings, 1865-1904 (now a m ~ l g a n i  P t,ed TV i th .Tnnrn~ i ) 

Memoirs, Vol. 1, etc., 1905, etc. 
Journal, Vols. 1-73, 1832-1904 
Journal and Proceedings [N. 5.1, Vnl. 1, etc., 290.5, etc.  

Centenary Review, 1784-1883. 
Bibliotheca Indica, 1848, etc. 

A complete list of publications sold by the Society cttn he 
obtained on application to the Honorary Secretary, 1, Park Street, 
Calcutta. 

P R I V I L E G E S  OF O R D I N A R Y  M E M B E R S .  

( a )  TO be present alld vot,e a t  all General Meetings, which 
are held on the filsst Wednesday in each month exceptl 
in September and October. 

( b )  To propose and second candidates for Ordinary Member- 
ship. 

(c) TO introduce visitors at the Ordinary General Meetings 
and to the grounds and public rooms of the Society 
during the hours they are open to members. 

(d) To have personal access to the Library and other public 
rooms of the Society, and to examine its collections. 

(e) To take out books, plates and manuscripts from the 
Library. 

( f )  To receive gratis copies of the Journal a d  Proceedings 

and Memoirs of the Society. 

(g) To 611 any otEce in the  Society on being duly elccted 
thereto. 
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8. The S v a s t i k a  and the OmkBra. 

[With Plates 11-TV.] 

T)n these two themes there exists a considerable body of 
literature with very little of which I can claim acqllaintance 
in any degree. R u t ,  so far  a s  I linow, scholars a re  n o t  yet  
~ ~ a a n i r n o u s  regarding the  origin arid significance of tho sacred 
symbol called ~ u a i t i k a  ; and no one seems t o  have connected the  
symbol with the  niystic syllable om. I prvpose t o  show t h a t  
there are indications enabling us to  identify the  symbol with the  
syllable : tha t :  in fact, the sign of svastikn represents the sound 
nf ohlciira. 

The syllable om, also called 7 ~ d g i t l ~ a  or pra?ava, is par t  and 
parcel of the  Vedic religion, and the  question of i t s  origin early 
occupied the  minds of the  Indo-Aryans. I n  tlitareya Brah- 
mans V .  32, for example: i t  is related t h a t  Prajapati,  after his 
~neditatioll had brought into esistence th:: three Vedas, medi- 
tated a.gain on them with the result tha t  from t h e  Kgvecla arose 
bJ~21r, from the Yajnrveda hhuua!r, frotn the SRmaveda svalt. 
Upon fill-the]. n~cdit,iition o n  these t,hrec products, three letteis 
weye brought for th .  rlnrncl.v, n I ( ?  ailtl narc. T'rajnpnti corn. 
bined Lhe letters.., a i~ t l  O m  \ v ; i s  borl~.  'l'lln (Aopath:~ Lirahmana 
(Chap. 1) has much to say mgarcling the  1~1,vslic sylli~blc, and ,  
looking a t  i t  more froni the  vicivpoint o f  ~ n e a ~ i i n g  than 
from the viewpoint of gralnmatical form, connects i t  with d@, 
so t h a t  the  svllable is held to  signiEg . attainment oE everything ' 
(rGpasZnzanyZd -arthnsZmcinyan-- nediyas-tasmdd-Zper-oh kc% a+ 
sarvam-iipnolily-urthak). One of the  earliest Upanishads, the  
ChSindogpz. asserts at the  outset of i ts  disquisition t h a t  the  
udgitha is the quintessence (literally, ' the  eighth essence') of 
the universe and is also the  object of worship par  excellence 
It is even claimed (ChBnd. 1. 4. 4 )  tha t  the  dezas became 
immorta.1 and free from fear by resorting t o  the  syllable om. 
Later Upanishads eulogize the  syllable with increasing ela- 
boration. ' T h e  place of knowledge of the  Veda is taken by 
meditation on t h a t  word which " all the  Vedas proclaim t o  
us " (sarve vedii yatpadam-iinama~ati), the  pranava, i.e. t h e  
sacred syllable om.' 

The antiquity of the svastika-mark in India  likewise goes 
back a t  least to  the days of PSinini, who is now thought by 

1 Deussen, Philosophy of the Uranishads, p. 302. 
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many scholars to have lived in I he i ! b  century E ( ' . '  Pgnilli 
refers in his Crammar (VI.  3. 113) t o  the PI-aptice o f  marking 
cattle ~vi th the svastika-symbol.' T!:? q~-nxilra ha- long beell 
a favouritc emblem with the Jains $1 how traditions i-?],resent it 
a9 having been the special sign of 8npRrs~ anatha;" Tirthari- 
kara who is said to have flonrishccl consitlerahl- anterior to  
the period of Mahiivira (died 528 B.(' ).+ One a t  least of the 
gold-leaf ornaments associated ~ i t h  the l'iprahn s rase con 
taining the relics of nuddhcz is einboss~tl x i th  n sva~t ika .  

There are two principal forms of the qvastika : (1) that 
n ith the arms turned to the right, and (2)  that with the arms 
turned to thc left. Analy3iog each of t,he.qe two_ forms we find 
it composed of two identical elcmrnts, J or 1 , superposed 
cross-wise. _ We are a t  once reminded of the Rriihuli o which 
is w ~ i t t e n  1 or in the earliest known Indian inscriptions. 
The idea suggests itself that  the svastika is composed of nothing 
but two Brahmi 0's crossing each other. It will be recalled 
that  in pronouncihg the pranava in cdurse of recitation of the 
Vedic texts, the o-sound is lengthened ; and there can be little 
doubt that  Vedic texta, handed down orally with svonderfnl 
textuBl accuracy through thousands of years, are recited in India 
now nearly as exactly as of yore6. PBnini teaches the same 
thing in his pule om-abhyddZne (VIIT. 2. 7 .), and the Gopatha 
Briihmaqa (1 .17)  also says : . . . . tis~omZtrE abhyEdEne hi plavate 
I f ,  therefore, this long sound of o mas required to be representecl 
alphabetically, the sign for o would need to  be repeated. 
The repetition might be indicated by writing two 0's ode 
after the other : but such a device seems to have been repugnant 
to the scriptal scheme of ancient India : for two identical vowels 
have never, I think, been found placed side by side in that way in 
her antique records. Such a mode of reiresentation would, 
besides, be cumber,~ome and in conflict with the requirements 
of symbolism. The other and simpler method of representation 
of the long sound of o, which may be called the monogram- 
matic method, would consist in placing two 0's crosswi0e, 

giving rire to the forms 5 and H (accorcIing AS if or was 

taken to stand for o) which are precisely the principal forms 
of  the svastiks. [Gee Plate 11.1 To complete this alphabetic 
representation of the oiikiira, pronounced with a nasal a t  the 
end, a ma or som'e other nasal would have to be added on to 
- -- - - - - - - -- - -. - --- -- 

1 V. A .  Smith, Oxford Hiatory of India ( I  91 9), p. 57. 
2 The Su~netika, by Thdrnas Wilson (Report of the Smithsonian Insti- 

t ution. 1894), p. 772. 
a Jagarnanderlal Jaioi, Outline8 of Jainiem (Cambridge, 1 9 i ~ )  1 table 

facing p. 6. 
Traditional date, which I see no reason to doubt. 

h Cf. Kielhorh in I A ,  V, p. 144. 



the svastika. This i s  t-xactly ~rhai,  we rind on solnc o i  India's 
oldest coins upu11 wh11-h the svn.;Cika :Ippears wit11 :L Briihnli 
ma (hithertc, :;u;,pcssc~,l to del1c)tcb t h a  ' taunnc sylabol ' )  
attached to  each a111i.I N o  is also ,xssociatcd wit11 the svaut;l ia- 
sigh in the ,Jclug ltla :-erqion of t!le t n o  ' Scpar:~tc 5,di(.trs ' o f  
A h k a  ~vhmein an: in5r:ribed three :.r ,xsiilias \\lit11 t h w e  mct,'s n-; 
in the fo l lowi~~g  clin~ram : :- 

Ooming down to the  fir& centiiry B.C., we find the svastika. 
figwring in the records of LTshnv,.td&ta and SBtakairnj, a#nd the 

I See Plate IJ,l ,  2 ; Cunningham, Coins of Ancient India ,  p. 101 ( D ) ,  
P1. XI, 20: other instanceb of sv&stika in company with m a  interspersed 
pabeha. Cf.  Rapdon, Coins of Andhr-aa, etc.,  p. clxxv (1). C j .  also 
D'Alviella, Migration of aymbole, p. 7 1 ,  where reference is made to a coin 
supposed to  belong to Apollonius ad R h y n d a c ~ ~ m  showing a svastika 
flanked by four crescent8 which recall the Indian candra-bindu. Even to 
this day, the usual Jaina practice is to place above the svastika a candra 
b$Mu along with lihtee bindus (dots) cdrresponding, apparently, to  the 
four mu's of ancient coins. Association of the candra.bindu with the  
sva~t ika is to be met with in sculpture belonging to a mediaeval Jaina 
cave-temple a t  Khandagiri wherein may be seen five panels forming a 
group and depicting in relievo the following figures in succession : (1) 
mayGra, (2) harhsa, (3) padma, (4) svastilta, (6) candra-bindu. This 
Combination reminds us of the fact that h a h a  and padma figures in 
conjtlnction with the svastika on ehrly Grecian vases; see Plate I V  for 
illustrations, alao discussion in fra  on the Upanishadic ideas involved in 
Such cotnbinatiohs. 

2 Cunningham, Inecriptibns of Asoka, PI. X'CII. C.'s remarks a t  p. 20 
of this work first suggested to my mind the possibility of the svastika 
and the BrBhmi m a  being together identifiable with om. When I com- 
municated the  idea to Sir John Woodroffe, he seemed to  like i t ;  and his 
att~itude, I am glad to acknowledge, encoureged me to study the subject 
in sorhe detail. 
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same auspicious mark occi~rs a t  the beginning of many an  
epigraph belonging to a period not mucll later. sorneti~nes in con- 
junction with the expression sirldhc~nl, signifyill4 ' attainment.' 
I n  Kushall epigraphy, the svastilra is rarely met \vith, inscrip- 
t iol~s now generally commencing with the e?;pression sicldham 
which reminds I S  of the Gopathn 1;riihmana esplanation of om 
as .sarcnn~-iipnoli. 

During the Ciupta period, anc! t l ~ r o ~ g h  ~0111~: subsequent 
centuries. inscriptions often begin with a symbol \vhich mould 
appear to have been related in for111 to the svnstika. 1.eaving 
aside forms ~vhich may be regarded as variants. slightly 
abridged or elaborated, the mecliaeval svmbol exhibits shapes 
c!osely resembling the Briihmi 0's which go to inalte u p  the 
svastikas found in the Jaugacla inscription of AQoka; the  
one noticeable diflercnce being the additional spiral attached 
to a terminns in each case The mediaeval symbol has been 
interpreted as an expression of omkBra bv modern scholars 
who, as my friend Mr. IS. G. Majumdar informs me, infer this 
identity from the substitution. in later analogous records, 
of the syllabic om in place of the rnediac.val symbol. This 
ground for the inference is strong enough : i t  is made 
stronger still by n statement in Alberuni's Iltdin (I. 173) 
t,hat ' t h e  figure C\3 ' was used by the Hindus for om (about 
1030 A.D). Alheruni ren lark~ tha t  the Indian people use the 
sign, 'believing that  i t  will bring them a blessing.' I t  seems 
that ,  even so late as Alberuni's time, the Hindus had riot 
forgotten the relation of the ' figure ' for om to the sign called 
svastika which literally means ' that  which signifies well-being ', 
' that  which brings blessings ' We may note also that  mediaeval 
and later inwriptions often use the expression svasti just after 
om, and sonletirr~ea only svasti or only om. The interchangeable 
charac t<er of t t  ese expres.-ions argues their identity in meaning. 
The fact bha,t the svastika-sign of the earlier records gave 
place, in the mediaeval aye, to a aynlbol which in form was 
often little else hut the svnstika dichotomized, followed 
optionally by the expression svasta. and which in later times 
bloomed fort>h into a syllabic omksira, justifies a t  once the 
name .svastika applied to the sign and the view that it signified 
nothing but  the ornkiira. 

Sometimes, more often than not, the svastika-symbol 
appears without an accompanying ma or anythidg denoting 
the final nasal. This a t  first sight seems to  go against its iden- 
tification with tho syllabic om. Rut i f  we recognize brevity to  
he the basia of ~ymbolism, the difficultly vanishes. Ry way of 
illu~tration we may reEer to the case of the sacred monogram 

I Sometime~ the syn~bol is little more than a epiral. [See on thig 
point tho Supplementary Note poet.] 
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Chi Rho ( x). That  monogram, foul~lo11 early Christian coins 
and figtired by (~onstantirie on his st,anclnrd, reprc.sents, as is well 
knon~n, the first two letters of the  Greek \\lord XPL(TTOF, the  
other l~ t , t e r s  being left  ou t  t o  he supplied t o  the  mind b ~ -  
suggcst,ion. If five Ictt,ers out  of a total of seven could thus  be 
omitted froin the  Cllrist,isn symbol: Bhe omission of the  final 
m a  of oln frorn i ts  synlbolic represelltaliion in the  shape of a 
svastikn will 1102 appear st.rnnge. From the  alpl~nbetical 
standpoint, the  Indian symbol was sinlply o ; but,: symboli- 
cally, j t  represented the  omksrn. 

Oiltside India, the sva,stikn is folund dispersed on n very 
large scale, almost throughout the  world. I11 England, the  
svastika ?)as been known as the fylfof,--a \\ford taken by the  
earlier et~rmologists  t o  mean ' four-footed ' or ' many-footed. 
Although the New English Dictionary challenges this cleriva- 
tion, 1 ail1 inclined to  accept i t  in view of t h e  fact t,hat t h e  
omksra is described in Upanishndic 1itera.turc as  culuspZda or 
' four-footed.' Tlle earliest undoobted occurrence of the 
svasl;ilza is said t.o be in conl~exion n.it,ll the  Third City 
on the site of Hissarlik, identified with ancient 'It'roy. It  
is coinnloil also in the  Fourth nncl Fifth Cities on the  same 
site, and is p~:incipally found t.here on spindle whorls. I t s  
most luxuriant exl~ression, however, is to  be met. wit,h on  Grecian 
va.ses of t,he fifth, sixbh and s e r e n t l ~  centuries R.C." 

There were many varieties of the  svastika already in those 
remote ages. I a m  ill-equipped t o  deal with a11 of t'hem and 
with the associated einbleills and fig~ires. B u t  sonle points 
deserve special notice here as being part,icularly relevant to  m y  
present thesis. The svaatika-types inay be classified under 
two bronc1 tlivisions : (1) the  plain svastilra, 'right-handed,'  and  
' left handed,' ancl (2) the  ' ngee ' svastika,, or svastika wi th  
sl'irals attached t o  the  arms, also ; right-handed ' and ' left-  
handed.' A most remarkable feature on a few Greelr rases 
is the occurrence of a number of what wol~ld appear t o  be 
Greelc 'M's by the  side of t.he svastika.3 This association of 
the Greek 'hi's wit,ll the  svastilra on ancient Greek rases 
rec.a.lls the association of the  Briihmi ntn with the  svastika in 
lithic and numisnlatic records of ancient India,  and seems t o  
bear confirmatory testimony t o  the  presence of a nasal ele- 
llient in t,he mystic cornhination. The  dots which occasionally 
appear in conjunction with the svastilra should, I think,  be 
likewise interpreted as corresponding t o  the  nasal bi.~l.dzr. of the 
Indian alphabet. 

I Mr.  Vnn Mnncn, of tho 11nper:nl Library, nlthollgh clor~btfal nhout 
the older etymology, ndlnits thnt it is moro sntisfnctory to tho mind.  

2 Wilson, Tlre S ~ c a . ~ t i k n .  See nlso Plntes 111 and 11'. " Ib id . ,  lr'ige. 27, Id(), 176. 
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Figures of 7za.riasa and padnza are frequently depicted on 
these vases.' Sometimes i t  is a large svastika with two hamsas 
on two sides accompanied by two ron s of ' A1 '-like signs. Some- 
times a convcntional padma occupies the centre of the field, with 
two harhsas on tn  o sides and a numbcr of svastikas dispersed in 
the field. Arrow-heads placed in (.chelon, obviously indicating 
an arrow in motion, also figure on some oE these vases, some- 
times in conjunction with the hamsn and occnsionally in com- 
pany with the padnln. On a Cypruq vase is ' represented an 
arrow -head, stemmed, barbed nnd suspended I J ~  its points 
between the s v a ~ t i k a . ' ~  Other animals besides the hamsa are 
also depicted on the vases, such as thc. ram, the antelope, the 
horse, the lion, just as on some olcl lndinn coins3 . and these 
animals are consiclerecl by some autl~orities to point to the solar 
significance of the svastika,+ an interpretation which has found 
eminent advocates armed with a goodly array of arguments. 

I think i t  is poesibIe and proper to esplain some of these 
features with reference to ideas Eel-mulated in the Upanishads. 
Hari7sa stands there for the Erahn~an-Atman. The padma 
ren~inds us of the Upanishadic notion, tha t  the heart is shaped 
like the lotus ( a  comparison found also in the Atharvaveda) 
and is the abode of Brahman or even Brahman I~imself.~ In  
Mun&ka. 11. 2. 4, the pranava is clescribecl as ' t h e  bow off 
which the soul a s  the arrow flies to Brahman ', and Maitr. VI.  
24, represents i t  as ' the arrow which is shot froin the body as 
bow inorder to pierce t;he d a r k n e ~ s . ' ~  Perhaps, too, the horse 
has 13eEerence to the ndvccmedha or horse-sacrifice with which the 
R~hadiiranyaka Upanishad begins, ' in order to recognize in the 
steed the universe into which Prajspati is transformed with the 
object of again offering himself in sacrifice.' The presence 
of ' so la r '  animals is well accoilnted for by the supposition 
that  they aria counterpa:.ts of the Upanishadic conception 
that 'a l l  living creatures are Brahman,' and of the idea, 
broacher1 even in the Aitareya Brahmnna V, that the pranava 
is identical i t  it11 the Sun;  the Ch~ndogya (I. 5. 1)  goes so far as  
tl. represent the iiclitra pranava as malting the sound om in 
i t s  motion 

These explanations presuppose an early existence, jn 
the Grecian world, of a system of philosophy, centering round 
!he svastika, which was closely akin to the system of philoso- 
phy, centering round the omkiira, as expounded in the Upani- 
shads. The supposition has much t o  support it. That ancient 
Greek philosophy offers many points of resemblance to anti- 

- -  

J Ioirl , paaaim 2 Ibid , 11. 860. 
' cunning hen^, C .  A . Z . ,  PI. 111, Nos. 1 and 2. 
4 Wilson, o p .  c i t . ,  pp. 784-5. 
5 1>011qqen. o p .  r i t  , p. 287. 
8 Ibid., p. .?DO. 7 Ib id . ,  p 122. 
9 lb id  , p. 196. 



ent Indian pliilosophy has long been reco.gnizec1 ; and the 
receptive t e~pe ra tnen t  of the early philsophers of Hellas is 
borne witness to  b,v t,lie traditional ntt~.ibution of the trat7ell- 
ing tendeqcy t o  Greek pliilosophe~~s lilit. Thales and Pythagorus. 
Strabo, quoting f1.0111 Megastl~elit~s. ~ io tes  t,hat the opinions of 
Indian philoeoplle~,;-i ' ocinc;de wit11 t l~ose of the Greeks on 
many points,' such a.s the nature of the soul, the  origin of 
the world, t,hc cliffusion of the ReiLji through the universe.' 
Modern scl~olar;? have ackno\vledged tlle ' coincidence.' Dr. 
L. D. Bari1et.t spealrs of ' the singnl:trl~r close parallel heLween 
Upanishadic tllought. and the doctrir~es of early Eleatic philo- 
sophers: a.nd c~spcci.illj~ Parmenitles, who ]nay well hare  been 
contemporaly 11 it11 tlie authors of :iomc of the most im- 
portant Up~ntlisl~nds . . . . 1l:xccpt i l l  his view of Being as a 
sphere, Parnlcr~ ides is in perl'ect; accord with the VedBnta 
The similarity o f  P l ~ t o ' s  doc'clines is well known.' W r .  Rkhard 
Garbe woulcl go n, s tep  further a,ncl compare the theory of 
Thales regarding the genesis of .the world from a, primeval 
water with tho similai: Vedic notion ,' The eqnjralence of the 
svastika to th(> oril1zn.rn will arld to t.hese analogies, and will 
appeal to be pal-ticulary in~l~ressire  when ccnsidered with 
reference to Strnbo's quotat.ion froin 3legasthenes alluded to 
above. 

To the question : What was t,he signi6cance of the vase- 
paintings ? the find spots of t,he vases will help us to give 
an answer. According to Mr. Waiters, ' bhe great rrlajority of 
these vases Iiava been found in ton~bs,  a,nd some important 
discoveries have been lnacle on tho sites of temples and sanc- 
t u a r i e s . ' V h e  same scholar observes that  ; vases (t.hough not 
llecessarily painted ones) must have played n considerable part 
in the religious ceremonies of the Creeks,' and further says 
that ' their most important use, and that  to which their preser- 
vation is mainly due, was in connexion \vith funeral ceremo- 
nies.' It will seem reasonable, therefore, to look upon the 
va~e,.paintings exhibiting the svastika-marlc as posscesing n 
religious and a spiritual significamce, more specia,lly the latter, 
-a view confirmed by the ancient hut  urns and cinerary urns 
of central Italy which often bear the svastika s y n l b o l . V i 1  
other words, these paintings are realisntions, in colour and 
outline, of not>ions pertaining to tlle philosophy of the 
Greeks which, in its earlier stages of developmel~t, conld uot 
have been divorced from their religious a,nd spiritual notions 
Inasmuch as even Plato who flourished in the 4t.h century 

1 McCrindle, Ancient India, 1001, pp. G G - 7 .  
Bacnett, Brahqna-Knowledge (London, 1907)' pp. 34-5. " Garhe, Philorophy of Ancient India (Chicago, 1809), p. 03. 
Art. ' Ceramics ' in Encycl, Brill., 1 l th  ed. 

5 Zbid. 6 C\'ilson, op. cit  , figs. 183, 185, 180. 



238 J o u ~ n a l  of the Asiatic Society of Be7zgal. [N.s., XVII, 

B.C., is admitted by modern authorities to have fused together 
logic and physics, psychology, theory of knowledge and meta- 
physics, in a semi-religious synthesis. We have merely to 
recall Colebrooke's remark tha t  ' t he  philosophy of India may 
be employed for a colnmeiltary on that of Greece' in order 
to  perceive the entire propriety of viewing the Grecian vase- 
paintings in the light of the Upanishads Of the svastika in 
particular, as par t  of these paintings, we cannot urge that it 
is a mere design, ornamental and meaningless: its position 
on many of the vase-paintings violates the principle of sym- 
metry which is otherwise discernible as being predominant 
in these compositions ancl appears to have been determined 
in many cases in relation to  different portions of the body of 
thc animal in association with which the sign occurs. 

No donbt has been entertained in regard to the point that 
some of the earlier Upanisllads preceded tAc Buddha (died 
544 H C.).' They attest .  therefore, the existence, in India 
about 6.70 B.C. .b f  oinkiira \\.orship in a llighlv mature form. 
We mav speak similarly of a svastika-cult at its climax about 
600 B.C. in the Hellenic world, to  judge from the evidence of 
vases. 

The earlier Greek vases represent what 1nay be callecl the 
' cla,ssical ' phase of the svastika-cult ; for tho svastilra often 
figures there as the motif of the conipositions which are 
usually restrained, simple and ma jes t , i c .Va te r ,  the svastika 
begins to figure less prominently, bnt not less suggestivelj7 ; 
the composition becomes more complex, and perhaps more 
fanciful, bespeaking what may be termed the ' decaclent ' 
phase.4 Decadence has already dec!ared iteelf on vases 
assigned to the sixth century B.C. Corresponding phases of 
the omk8ra.cult may be seen in the Upanishads. In  t.he 
Chiindog~a, for instance, the cult appears to have passed 
through a distinct stage of evolution and must already have 
had a long history behind it. But the MRndGkya betrays B 
pronounced development in the direction of ' decadence.' The 
' decadent' stage must have commenced before the rise of 
Buddhism and Jainism, since many of the philosophical notions 
associated with omkiira-worship are found to form the material 
out of which these two religions are made. In  fact, if the 
Upanishads, enjoining the worship of omkiira, represent a revolt 

1 Traditionnl date, adopted by Dr. Vincent smith in his Oxford 
Hietory. 

2 i . e . .  more than a hundred vears before Uoddhn's death : cf. R a ~ s o n ,  . , 

Ancient ~ n d i a  (Cambridge. 191k) p. 181. Some echolars indline to  earlier 
dates. The ideas systematically put together in the Upenighads n ~ u s t  
have existed long before the Upanishads were composed, as pointed ont 
by Mr. Hirendra Nath Dutt and other scholars. 

:+ c.y. i b id . ,  figs. 27. 28, 140; cf. figs. 185, 18G. 
* e.g. i b i d . ,  figs. 147. 162, 170, 171, 172. 



against the Vedic religion of rituals. Jainism and Euddhisln 
shoulcl be looker1 upon as rebcl olTshoots of a religion which 
had, in its pursuit of Bnoivledge ant1 in its nnxietv to maintain 
connexion wit11 the older religion, attached exaggcrated impor- 
tance to what might n i th  reason be regarded as n mere word. 
ignorincr, to all intents and purpose;.;. l,he practical utility of 
an ethical system. The flourishing period of the omk5ra-cult 
in Jndia synchronizes in this way ni th  the flourishing period 
of the svastika-cult in the Grecian \-c.orld. The synchronism 
is highly soggestivc and cannot be overloolied in its relation to 
the ~dent i ty  ot the svastilia with thc oii~kiirn. 

Rut a serious objection to the supposed sacred character 
of the svastilia as einployed hy pre-l~ist~oric man has been 
enunciated by Mr. l 'homas Wilson \\ho, after a most careful 
examination of the vast literature on the subject, has come t o  
the conclusioil !hat, since ' we find the Swastika used on small 
and coinparatively iurlgnificant objects, those in conlinon use, 
such as vases, pots, jugs, impleinents, tools. household goods 
and utensils. objects of the toilet, ornaments, e t c ,  ant1 
infrequentlv on ~ ta tues ,  altars a n d  the like.' ' all pretense of the 
holy or sacred character of the Swastika sl~ould he g~veil up. 
and it shoulrl (still wit11 these e~cept ions)  be consideretl as a 
charm, amulet. tolien of good luck or good fortune, or as an 
ornament or d-corntion.' I have sho~vn nl,ore tha t  the vases 
were not ' coiml~aratively insignificant objects,' but, on the 
contrary, had definite religious nncl spirit,unl associations. Aq 
regards tools. implenlents and the Trojan spindle-whorls, the 
ancients! may have actually \\lor,sllipped them. In  India i t  is a 
corninoil practice ni th  artisans to worship the jinple~nents or 
instruments which help them in their \ v o r k . V a s t l y ,  in the 
case of objects of the toilet, ornaments, etc., those of then1 that 
bear the svastika-]nark n ~ v  have formed part of the cere- 
monial ' treasures' which in olden times used to be buried 
with the dead,-a cust,oni alluded to in the ChBndogya Upani- 
shad (VIII. 8. 5 )  as characterizing the Asuras; or, some of 
them may have been votive offerings, since arch~ological 
research has proved that,  amongst people affected by what is 
known as ' Aegean civilisation, it was a common thing to dedi- 
cate to  a deity articles of personal use. 

It need not be denied, houever, that svastikas might, 
even in ancient times, nlalte their appearance on objects 
unconnected with tombs or temples, the adoption of the 
device having been quite conceivably conditioned by a half- 
reverential, half-aesthetic impulse such as actuates modern 
men arid woinen to adopt i t  on button:; and brooches Manv 

1 Ibid . ,  pp. 951-2. 
2 I om indebted to my friend ICumar Sudhindrachsndra Sinhnsarln~ 

for suggesting the parallel. 
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originally sacred emblems have t ieg~ l~e l .a te l1  into mere ornq- 
mental designs. The sanctity of tho ~vas t ika  w9s liable to be 
forgotten soori in areas far away fron-i the 1ni:ality of i ts origb. 
I t  is a significant fact that  the synlhol has retained its ho\y 
association longer in India than else;\,l~x.::, except perhitps in 
Lapland and Finland. 

The proposition that the sv:~.:ifilrn is cuinposetl of two 
RrBhmi 0's involves t,he assumption t,hat the BrRhnli o could 
exist prior even to the 1-3th or 14tt1 c r ~ l t u r y  H.C. to which date, 
approximately, the Trojan spindle - :?.lrr,ri;.; bearing developed 
forms of the svastika-mark have beeil n ~ s i g u c d . ~  This assurnp- 
tion goes against the theorv, a d ~ - o e ~ t e d  I:)? Biihler, that the 
Briihmi script was derived "about $00 .I:.C', from a Semitic 
source.2 Biihler has, no doubt, succeedetl in tracing a rerqark- 
able resemblance between certain letters of the ancient Semitic 
alphabet and old BrRhmi letters of corresponding phonetic 
values, e.g. in t'he cases of gu and fhn. In many cases, however, 
the analogies eniphasized bv him seen1 to  be too far-fetched, 
e.g. in cu: mu and yn. FVe must, t,hercbfcire, ci,s a recent writer 

consider Biihler's theory  inc convincing. Cunning- 
ham's theory of a hieroglyphic nat,ivs origins was rather 
summarily dismissed by Biihler 011 the g~:ouncl that no trace 
has been found of the use of hieroglyphs in ancient Tndia, 
arid much stress was laid by Riihler on the circumstance that, 
in ancient times BrRhmi used t o b e  written, like Semitic, f r o p  
right to left. Professor D. R. Rhandarkar b has recently claimed 
a pre-historic origin for the Brghmi alphabet on the streqgth 
of marks, very similar to Brshmi le t t ,~rs ,  found on an object 
assigned to the ' neolithic ' age, and the arguments he has 
advanced are by no rnea,ns easy to challenge. Mr. Bhandarka~, 
however, has not attempted to the few resemblances 
between the BrRhmi and the Semitic, scripts. Perhaps, for 
that attempt time is not yet. ~ u t  it does not seem impossible 
that some B r ~ h n ~ i  letters are of earlv incligenous origin, while 
other letters of the alphabet may ha re  been adopted or 
adapted from foreign, perhaps Semitic, originals. A tradition 
preserved by Alheruni "elates that ,  during the dark ages 
preceding the Great Civil War, the Hindus had become 
illiterate, and Vyasa, the son of Pargiara, rediscovered the 
ak?aras by divine inspiration. The alleged rediscovery points 
to a deliberate attempt having been made in early times to 
reconstruct : the lost or nearly lost script in Indin ; and it 

. . - - -- --- 
~ -p-- 

. 

I I am not aware if t.his dating has been confirmed by Che leteat 
arch;eologicaI researchus. 

"ndian S t u d i e ~ ,  I I I ,  and Indian Palueogl-aphy. 
Encycl. Brill., I ,  p. 732. 

* Inncra. o/ Aaoku, P1. XXVIII. 
Calcutta Review, Jan. 1 R20, pp.21-39. 

5 Tndia (Hachau), I ,  pp. 171-2. 



may \;;ell llnva been the case thiil corltemporary foreign nlodels 
were consi.ilted in this work of recc~nstruction. The Rriihmi 
script, as we find it :(.bout 500 H.C., I-)ears in its elaboration 
an evident ililpres:j of the acadeinician's hand,-a fact admit - 
ted hv Biih1t.r.' We clo not Irnnw how much may have been 
due to ' tilt: iearned Brahnlans ' iil the  fraining of the scripl. 
But it seems to me that  they \ . .ex i~rtellectuslly quite equal 
to the task of dei~isiug, a t  any ratc, s o l ~ e  letters independent17 
the1nsi:lve::. Y t i:~ in any caso ~~iaiiifesi, that  $he theory of a, 
late and 8eu;itic rjzigin of the Br2Iimi script carries with itself 
its 0bi.E l:~usclen ol proof, and tliat burden is as yet far frbni 
being di~chnrgeil. We have no evidence, therefore, against 
the assigrim~rlt of a sufficiently auticjue origin to the Brsihmi o 
which; I claim, ivas made the h i s  of the svastika symbol. 

A weightier objection ~roulcl be that the proposecl explnna- 
tion takes it for granted that t,he Brsihlni o could retain its 
shape uncha.ngeci during niore than a thousand years (c.  1500- 
500 R.C.). Ordinarily. in the p ~ ~ t - A r j ~ l i a n  period, we find a 
progressire pa,laeogrnphic change in Inclian scripts through 
successive centuries. The let,tc:r o itself has changed consider- 
ably ~ i n c e  the d a . 7 ~  of Aiokn. Coulcl i t  have renlained niuclr 
the satue 500 R.C. as 1500 1Z.C. Z This. J submit, is quite 
within the lin~it,s of possibilitj-. A s  Prof.. Rhandarkar says ; 
" Some of the pre-historic symbols -foiincl in Egypt and 
referred to a pcriod anterior to 5000 B.C. have beell found to 
be ident,ical wit11 sorne of the alphabetical signs of the I'hoeni- 
cians, e . g .  which have been assigned to Circa !I00 B.C.-showing 
thus an interval of four millet~iunls. Coming to this country 
do we not find that  the letter g, e.7. of the inscription on the 
relic-casket of the Piprahw;~ Stupa \vhich may be ascribed to 
ahout 500 13.C. has survived in that  exact form to this day in 
the modern Knnarese script 2 "  The Brsihmi letters emp1o;;ed in 
Ceylon inscriptions in the first century B.C. are almost identicd 
with those prevailing two or three hundred years earlier.3 I n  
Kharosthi palaeography, again, we do not discover, except in 
a few letters, any radical change between Asoka and Kanishka. 
I t  is well known, too, that  the Tibetan script has remained 
stationary since the eighth century A.D., with onlv a few slight 
changes.* Possibly? these latter instances of stagnation illus- 
trate the inability of scripts to grow and develop when 
transplanted bodily to foreign soil ; but they also suffice to 
prove the capacity of alphabetical forms to resist, sometinles, 
the forces that ~nake  for change. li'inally, we must bear in 
mind that palaoographic progress is likely to ha re  been slower 
in those remote ages than in later times since the a r t  nE 
writing was presumably less extensively practised in the earlier 

1 I n d .  Palaeog. (Eng.), p. 17. 2 O p ,  cit . ,  p. 35. 
3 Parlter, Ancient Ceylon. D. 445 8 E p .  I sd . ,  xi p. 271. 
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period. It cannot, therefore, be asserted tha t  the  for111 of the  
RrShmi o 1500 B.C must have been decidedly different from 
its  form 500 B.C. I11 fact, i t  was precisely in centuries prior 
to  500 R.C. tha t  o1nk8ra-worship enjoyed n vigorous life, so 
tha t  the letter o would, during those centuries, be loobed upor1 
Illore as a sacred emblem than as a let,ter ancl would conse- 
qucntly suffer little change. 

Tha t  t.he svnstika was foreign to  Troy, having been iat'ro- 
duced there about the middle of the sec,ond ~nilleniuln B.C., 
follo\\~s directly fro111 t,he circumstixnce t h a t  t l ~ e  sign is not 
found in the  First  and Second Citieg on t11e Hissarlilr site, bu t  
suddenly emerges in u va?.iety of /or?)~.s in t h e  Third or ' burnt  ' 
C:ityai The qoestion, therefore, arises: What  is the  link con- 
necting ' Troy '  of such an  early age \\.it.h the Vedic religion 
and its concomit,ant, the  omkiira ? Fortunately,  Professor 
Winckles's discoveries a t  Boghaz Kuei have already supplied 
the  link. 'It is now positively known t h a t  about  1400 B.C. kings 
with Indo-Aryan names and worshipping Vedic gods were rul- 
i ~ r g  ill the region of Mitanni.' The names Sutarnn, Dushra l t~ ,  
etc., have a distinctly Indo-Aryan appearance; and i t  is ins- 
tructive t o  compare the  name Gilukhipn, bornc by a daughter 
of Sutarna I, who was also queen of An~enophis 111 of Egypt 
(c. 1400 B.C.), with the  name Gzwz~k.~epa3 borne, according 
to  the  Visnu Puriina, by the  third successor of Brhadbala of 
Kosala who had fallen in the  Rhiirat3 war not  very many years 
before A r n e n o p h i ~ . ~  Ample evidence has been secured which 
goes to  show tha t  there was intimate intcrcom~nunicstion a t  
t h a t  period among the  different peoples inhabiting Asia Minor, 
Egypt  and the Aegean islands, so t h a t  the  Vedic religion 
obtaining in Mitanni had many opportunities for circulation 
abroad. Earlier still, Mitanni had been the centre of an  exten- 
sive empire, and the  illigration of the svastilra symbol to  Troy 
in thosc davs is intelligible enough. The  infiltration of Vedic 
ideas into Cyprus and other countries could not have been long 
delayed ; ant1 the  process appears to  h a r e  been reinforced later 
by a stream of thought represented by t h e  earlier Upanishads. 
The fifteenth century R.C. thus assumes, like the  sixth cen- 
tury  R.C., a special importance from tlhe standpoint of world- 
hist,ory. 

SUI'PLEMICNTARY NOTE. 
Since this paper was written, t,he July (1!120) number of 

the J.H..A.S. has reached Calcutta. The number contains 

I Wilson, 971. c z l . ,  p. 810. 
(:. H. W. .Johns, Ancient Aee?jria (Cntnbridge, l912), p. 54.  

4 Pnrgiter, Dgnaatiea o/ the Kali Age, p. 9. 
4 The P~~rAnea place the war 1016 or 1050 years b0f0re &fahiipedma 

who w m  crowned, according to my calcul~tionv bnmd on Prlranic datll ,  
,113 I5.C. 
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an article bS7 Prof. Enyce on tlle origin of bhe S e m ~ t i c  Alphabet. 
According to  t,!le learned writer, the problem of the  Semitic 
a.lphnbet has been in n large measure solved. ' The use of the  
Egyptian h ie rog l~phs  as alphabciin lctters suggested t o  some 
Seinitie genius the employment of them to  represent trhe 
initial sounds of the  Semitic words with which they corres- 
poncled. . . ; . . Once the  alphabet had been formed its.derelop- 
lnent varicd in different parts of t,he Semitic world' 

Yf the  8en1itic alphabet, was  inspired by the  Egyptian, 
the theory of a similar inspirat,ion for the l3riihnli script comes 
a t  o l~ce  into thf: cloinnin of practical scientific encluiry ; for, as 
alreacly observed, there is in respect of certain letters, a remark- 
able rcsci~~blance b e t ~ r r e n  Rriililni a.ncl Semitic. Conld both 
have Fprung froin the same soilrc:e, the  Egyptian ? An affirm- 
ative answer cannot art once be ~ ~ i v e n  : hut  a point supporting 
such a n  answer ma,y be1 lioticed. At  the  beginning of the  
present paper, refel-ence n-as made to  a n  assertion in the 
Aitareya Br;':hmn.~?a (I7,  32) t h a t  r ra j%pnt i  desirous oE being 
born as  ' inany ' began a course of illeditnt,ioll resulting in the  
creation of .three let.t>ers, a ,  7~ and 1,1c1. wl~icll combinecl produced 
the pranava.. We have, in this assertion. evidence of an early 
Indo-Aryan tradition t h a t  thc lett,ers a .  u and ,wcr, were the  
first to  be evolved. Naturally, t,he t.llree letters ~ o u l t l  (:oilsti- 
tu te  a group by itself, s t and i~ lg  n.pa.rl; from other and lat,er 
letters. Now, this is exactly a fen.tr11.e of the  I!:gypt,inn alyha- 
bet. As Mr. Van Manen.-of the  Imperial Library. points out,, 
out  of t h e  twenty four signs in t'hc Eg,i'ptian alphabet thveo 
and only threz are pictiires of birds and  correspqnd to the  
three letters a,  u and 971,. I t  i.: nllownble to  infer fro111 cir- 
cumstance tha t  these three letters Eortned n distinct group in 
the Egyptian alphabetical, scheme. Certain scholars consider 
the germ of tha t  scheme t o  have been conceived outside Egypt,  
somewhere in north-east or  Central Asia. I t  d03s no t  seem 
impossible, therefore, t h a t  the so-called Egyptian alphatjets 
were related in some measure t o  the alphabets of. t.ho Indo- 
Aryans who were a t  a very early period, settled in Central 
Asia. 

This finding leads us t o  consider a.nother point in regard 
to  the Egyptian alphabetical group a, u and .tn. Wit.h the  
introduction of homopllones in the  Middle and New Iiingdoms 
we come across a new alternative form of u, namelj. 
What could this spiral represent ? The spiral-oroameut llns 
been traced by Professor Goodyear to  the lotus flower nll~icll 
occurs as  a motif in Egyptian architecture as enrlv as about 
the 14th century R.C. Tha t  explanation applies also, I think 
to the  spiral-letter ac.  The  spiral occurs on Trojan spindle- 

whorls along with its duplicated forms s and 2 [seeplate I1 
Tha t  thesc forms constitute the  basis of t,he ' ogee ' svnst,il;:x 
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was noticed by Thomas Wilson, and I should rt.garbil theln as 
proto-Br8hmi 6's. The 'ogee' svastika j v s 3  lwobnbly the 
earliest form of the svastika: a si:nplificntioil of tile spiral 
endings gave the forms employecl < t i  the ,Jau%;:,,cl,;. sersion of 
Aioka's inscriptions. The medinpi-a1 Indian sj.~:ilo!.l, which 
replaces the svastika of the earliec records an#-1 is itself re- 
placed later by the syllabic omkBra .ihould be esp1~1,:ned in the 
same way. The symbol is often i,le:lt,ical in shape with the 
Egyptian u-spiral which, to one initi:lt,ed in sacre!l spmbolisin, 
could well recall the whole group ( I !  ii and ?n. 
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Thc Scnstika a d  lke  ' j?)~,$~i.ra. 

KEY TO PLATE 11 

1. BrBhmi o, one variety. 
2. BrBhmi o? another variety. 
3. Svastika, ' left-handed.' 
4. Svastika, ' right-handed.' 
5. Variant of 3. 
6. Variant of 4. 
7. Symbol lor orbksrn, usi~aliy found in mediaeval Indian 

records. 
8. Variant of 7 ,  given by Alberuni. 
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KEY TO PLATE 111. 

1 .  Indian Coin, Eran ; reproduced from crayon copy (by 
Kumar 8 .  C. Sinhasarma) of Fig. 20, J'l. XI, in 
Cunninghanl's Coin.s of A~tcient India. 

2. Indian Coin, Ujain ; reproduced from cay011 copy (by 
Kurnar S. C. Sinhasarma) of Fig. 7,  P1. X,  in Om- 
ningham's Coins of Ancient India. 

3. Biconical Spindle-whorl of ' Troy.' 
(Wilson: ?'he Swastika, Fig. 59). 

4. Spindle-whorl of : Troy ' with ' ogec ' ,svastikas. 
(Wilson, The Swastika, Fig 63). 

Figures 3 and 4 are reproduced by kind permission of the 
Smithsonian Institution. 
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THE SVASTIKA AND THE O ~ K A R A .  
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KEY TO PLATE 1V. 

1 Greek ' Geometric ' Vase (Smyrna). 
(Wilson, Th.e Swastika, Fig. 140).  

2. Cinerary Urn (Cervetri-Italy). 
(Wilson The Rwastika, Fig. 186).  

3. Greek Vase, hinochoe. 
(Wilsoa, The Swustiku, Pig. 155) .  

4.  Detail 01 (':reek 'Geometric ' Vase (Thera) 
(Wilson, The Swastika, Fig. 153). 

5. Detail of Rhodian Vase. 
(Wilson, The Swastika, Fig. 171). 

6. Detail of Greek Vase (Naukratis). 
(Wilson, The S ~ ~ a s t i k a ,  Fig. 130a). 

All  these figures are reproduced by kind permission of the 
Smilihsonian Institution. 



g. T h e  Successors of KumBragupta I. 

The discovery of the Srirniith inscripbions of KumBragupta 
and Budhagupta threw unexpected light on the history of the 
later ln~perial  Guptas and I discussed the question in a paper 
in the Indian Antiquary, 1918, pp. 161-167. The results oE 
my discussion were sulnmarised in the follo\r~ing Table :- 

Kings. IZnomn Dates. Probable Period. 
I .  Sltandagupta or 

Puragupta 
OP . . A.D. 453-7, 467-8 -4.D. 466-465. 

Skendagripta and 
Puregupta 

I 
2. ~ a r a s i l l n h a ~ u ~ t a  . . nil ,, 468-472. 

I 

3. ~ u r n ~ r k ~ u ~ t a  I 1  . . A.D. 473-4 ,, 472-477. 
I 

4. ~ u d h r t i u ~ t a  . . A.D. 477-8, 491-5 , ,  478-500. 

As to the relation of Skandsgupta and Puragupta I ob- 
served : " On the whole, therefore, the new inscriptions seem 
to be fatal to the accepted view that Piiragupta succeeded Skan- 
dagupta. They certainly favour the supposition that  the two 
names were identical although they do not absolutely preclude 
the theory that Skandagupta and Puragupta were rival kings. " 

Refore my article was actually published, Mr. Panna La11 
dealt with the same subject in Hindusthan R-eview, January 
1918, and practically came to the same conclusions, with this 
differen-e that  he held Puragupta to be the sucoessor of 
Skandagupta. Since then the question has been discussed by 
four different scholars. Dr. V. Smith in course of a review of 
Mr. Panna Lall's article endorsed his views and abandoned for- 
mer theories on thesubject.' Mr. R. D Banerji also, in course 
of a long review, accepted my main aonclusions, but  maintained 
that numistnatic considerations aro directly against the siipposi- 
tion that Puragupts and Skandagupta are iclentioal. He held 
that thejr were rival kings, " Puragupta having rebelled in 
Magadha during Skandagupta's absence from the capital a t  the 
time of the Hiina wars." " 

Mr. Radhagovinda Basak, discrissing the same question, 
arrived a t  totally different conc lus ions .Ve  held that there 

I J.R.A.S., 1919, p. 260. 
2 Alinels of the Uhandarkar Institute, Vol. I, part  I, pp. 67-89. 
3 Ep. Ind., Vol. XV, p. 113. 
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were two branches of the Gupta dynasty ruling concurrently 
after KumSiragupta 1. His ideas on the subject are graphicall!r 
represented in the following table :- 

I 
Skandagupta 

I 
I? uragup ta 

I I 

Mr. N. K Bhattasali 15ent a step further and propounded 
the theory that Skandagupta, Kumiiragupta I1 (of Siirngth 
Inscription), Budhagupta and BhBnugupta ruled in an nn- 
broken line of succession, tha t  Puragupta succeeded Bbanu- 
gupta about 511 A.D. and was followed by his son and grandson, 
Narasimhagupta and KurnBragupta, who ascended the throne 
respectively in 515 and 530 A . D . 2  

I t  will thus be observed tha t  barring the question of 
relationship between Puragupta and Skandagupta there is a 
consensus of opinion between Dr. V. Smith, Mr. R. D. Banerji, 
Nr. Panna La11 and myself, while the divergent views of 
Mr. Bhattasali and Mr. Basak are both redically different from 
ours. 

These two scholars hold in common tha t  the imperial 
Gupta line after Skandagupta ran througli KumSiragupta (of 
the SBrnSth inscription), Budhagupta, and Bhanugupta. The 
only evidence for accepting this Kumgragupta as the son and 
successor of Skandagqta  is the proximity of known dates 
between these two kings; but as I have shown in myv Paper 
this can be easily explained in ways. I t  will, I hope, be 
readily admitted, that we should not postulate a new line of 
C4upta emperors without sufficient evidence and so long as it is 
possible to explain otherwise all the known facts of the case. 
As we already know of a Gupta king named K u r n ~ r a g u ~ t a ,  
who flourished after Skandagupta, the KurnSragupta of 
Sgrngth inscription must be identified with him unless there 
are insuperable obstacles against this supposition. 

A s  to  Mr Rhnttasali's view that  puragupta succeeded Bhgnu- 
gupta about 511 A.D., nothing but the strongest and the most 
positive evidence would incline us to believe that the son 
Kumgragupta 1 a~cended the throne Inore than fifty-six Years 
after his death. 

Mr. Rasak's view that there were t\vo line9 O f  

I Ih id . ,  p. 120, f.n. I .  
/ Ea~tern Bongel Notes end Queries Second Series NO. 11, PP. 60 ff'  



Gupta rulers seenls a t  first to be inore reasonable. There is, 
however, one difficulty which Mr. Rnsalr himself noticed and 
tried to solve. " Rut with our present stock of kno~vledge, " 
said lie, "it  is not very casy to indicate the place whera tlie 
branch line heatled h!, Buragupta nzay have ruled : for, as we 
shall presently show, the imperial ruler of tlle other branch, 
Budhagupta, held supremacy not on1,v over north Bengal 
(T'undravardhana) in t ,hr east (Plates 3 0 . 3 .  3 and 4) and Hei~a~res 
(88miith image iilucription fio.:39 l?) in the il~iddle, but  also 
ovar M%ln;?i in the \vest. Tt lias been sta,ted before that  
Budhagupta's predecessor Kum$imgupt.n I I held i~nperial sway 
over the cent.ra.1 and western provinces. I t  is indeed dificlilt 
to bring about n happy reconciliiit,ion between tlle epigraphic 
documents of the time of Kumara.,supta I1 and Budhagupta and 
the Rhitari seal inscription 'I'he rulers of the bra.nch line 
through Sliandaguptn seen1 t o  have been more powerful than 
those belonging to t.hc ~ t , l l e r  branch ; for i t  will be shown that 
during Budhagupta's reign the Gupta power was in full height 
of splendour. I t  mag bc. believed that the rulers of the stronger 
branch may, b r  courtesj, and in good will have suffered the 
other branch to rule somewhere in the eastern portion of the 
Cupta empire, perhaps in South Bihar. . . ." 

The ~tealtncss of Mr. Rasak's positiori is n.ppa.re~it, and 
even Mr. Hhat,t,aen.li, who other~vise agrees \rith him, \\-as 
unable to accept i t  as satisfactory. He rightly ol~servcs : '. It  
is eas,v to see tha.t this silpposition does not meet the situation, 
and such courtesy to n branch nllose origin \vas by revolt is, 
to say the least,, inipolitic." " 

But Mr. Rasak's position is rendered hopeless when \re 
reinember that: during the first half of the sixth century A.D.,  
there was anot,her dynasty of rulers who are to be located in 
the same area. These were the later Gupt.as, the founder of 
~vhich! K rishnagupta, almost certainly lived about 500 A D . ,  
as king I<nm%ragupta, fourth in succession froin him, n,as a 
contemporary of Is~inavarinan and thus lived about thc nliddle 
of the sixth century A.D. 

The hereditary struggle of this dynasty with the Maukharis, 
and the inscriptions of the later kings, leave no doubt tha t  
they held Magadha, in their possession. It is unfortuna.te t,hat 
both Mr. Rasalc and M r .  Bhatt'wali ha re  ignored their e s -  
ishence, for one would like to lcno~v holv thcy reconcile their 
theory with t.he existence of the kingdom of the later Grrptas 
of Magadha. 

I t  \frill thus be o b s e ~ - v ~ d  that  there is not only no sufficient 
evidence for the postulation of n new Gupta emperor Iinlniira- 
g'lpta (11)' upheld bv Mr. Basak and Mr. Bhatt8asali. bub that 

I Up. cit.. p. 120. 2 Op. cit.., p. 52. 
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the theories of each are beset wit,h further difficulties which 
have not yet been solved. 

I shall now consider the other views on the subject, 
referred to above. which differ only as regards the relation of 
Puragupta and Skandagupta. Mr. Panna La11 and Dr. V. 
Smith think that  Puragupta was the successor of Sltandagupta, 
and offer the following chronological table :--I 

Kurniragupta I ,  A.D. 414-455. 

I 

Skandegupta, 
A.D. 455-467 

I 

Puragupta, 
A.D.  467-C. 469 

I 
Narasilhhapupta 
BBlEditya, 

c. A.D. 469-C. 473 
I 

KumBragupta 11, 
A.D. 473-477 

Budhagupta, 
(parentage not ltnown) 

A.D. 477-c. 494 

As will be seen i t  cramps three reigns of three generations 
within a period of ten years. Such a thing may not be absolute- 
ly impo~sible, but  is certainly very unlikely, and i t  is chiefly 
on this ground that  I urged in my paper that  Puragupta was 
most probably identical with Skandagupta or a contemporarv 
rival king. 

Mr. R. I). Banerji criticises the first of these two alterna- 
tive hypotheses which I put forward in paper, from numis- 
matic standpoint. ' I  The fact, " says he, " that  on one coin 
name under the left arm of the king is Pllra ' proves that this 
particular coin is an issue of the emperor Pursgupta who is 
mentioned in the Bhitari seal of Kumaragupta I1 as the 801-1 of 
Kumaragupta 1 and the father of Narasimhagupta. This coin 
also proves that this prince Puragupta vras quite different from 
Skandagupta on whose coins the name Skanda appears in the 
same place under the left arm ol the king. In  the coinage of 
bhc Imp-rial Gilpta dyrlasty theye is not a single instance in 
which two personal names of the same emperor have h e m  user1 
on hi.9 coinage. The ernperor fiamudragupta, Candragupta I1 
w-1~1 Kumaragupta I ,  all used one proper name with a 
variety of titles on their coinnge."l 

Mr. Bai;+ji evidently forgete the Kgca type of 8amuclr,2- 
#upt"'"oinage. Fleet,s V. Smjth+ and Allan have all nttrl- 

- -- - ----.-up -. /-- 

I . I .R.A.S . ,  1919, p. 262. 
OP. cit.9 pp. 73-74. The Itnlic~ &re ours. 

5 C.I . I . ,  vol, 111, p, 27. 
3 Ind. A n t . ,  1902, pp. 269-60. 



buted the coins bearir~g the name ' KRca ' to Samudragupta. 
According to  Allan the attribution is no longer doubtful, and 
he believes tha t  'Kgcn' was the original name of the emperor.' 
Whether this theory be sound or not i t  proves without 
doubt that scholars who have made a special study of the 
Gupta coinage are not disposed to accept the above ipse dixit 
of Mr. Banerji. Thus, so far as numismatic considerations are 
concerned, there is no ground for dismissing off-hand the 
theory that  Puragrpta and Skarlclagrxpta were identical, and 
Mr. Ranerji correctly (though hardly in keeping with his 
statement just quoted) observes, " that there is nothing in the 
coinage of Puragupta or in the coinage of the Gupta dynasty 
which can prove anything for or against the division of the 
Gupta empire or the contemporancity of Skandagupba and 
P u r a g ~ p t a . " ~  

The question of the relationship between Skandagupta and 
Puragupta therefore still remains open. Rut although the coins 
do not help us to arrive a t  any solution there are certain 
passages in the inscriptions of Skandagupta which seem to 
throw some light on the complicated problem. 

Thus we read in the Junsgagh rock inscription3 of 
Skandagupta tha,t when his father had died he had defeated 
his enemies and made the earth subject to  himself. Again we 
are told that Lakshmi, meaning of course the goddess of 
sovereigntv, selected hiin as her husband, having discarded the 
other princes. These versee secm to indicate that Skandagupta 
had no natural claim to the throne but obtained i t  by means 
of his own valour and prowess. This suspicion is fullv con- 
firmed by the genealogy of the Gupta emperors as given in 
Bihar and Bhitari stone pillar inscriptions of Skandagupta. [ t 
mentions Chandragupta I, and his MahSidevi or chief queen, 
their son Samudragupta and his iMah8devi, their son Chandra- 
gupta IT and his Mah~devi ,  their son ICumiiragupta, and his son 
s k a n d a g i ~ ~ t a  The omission of the MahBdevi of Kutniiragupta 
1. the mother of the reigning king, in striking contrast with 
the mention of the other MahBdevis of earlier kings callnot but 
he looked upon as significant. I t  lends great colnar to the 
supposition thal Slzandagupta was not the son of the MahBdevi 
or the chief queen of Kumsragupta I .  

The Rhitari seal, on the other hand, expreeslj- mentions 
that Puragupta was the son of KumRraguptn and MahSdevi 
Anantadevi, and i t  mag therefore be held that he was the 
natural heir to the throne. These circulnstances easily lead to 
the inference that  when the old cnlperor Kunliiragupta I died 
after a reign of more than forty years, there ensued a strnggle 
for 8uccession among his sons. I t  nras n forerunner to the 

Guptn. Coins, p. xxxii. 
V . 1 . T .  T I T ,  p.  56. 
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story of Sha-Jahan and his quari2elling :sons. The goddess of 
sovereignty, however, as the Junggadh inscription informs us, 
discarded the other sons of Kun~aragupta,  and  chose Ska,nda- 
guptn as his overlord. I n  other worcls, Skandagupta defeated 
his rivals and emerged successful out  of the conflict. 

Then, again, \Ire read in the Rhitari l~il lar  inscription that 
when his father had died, Skandngupta " conquered his enemies 
by the strength of his arms and established a,gain the ruined 
fortunes of his lineage ; and then,  c v i n g  " the victory has been 
achieved " , Betook himself to  his u lot l~er ,  whose e;:es were full 
of tears from joy, just as K!isll~?n,, when he had slain his 
enemies, betook hi~nself to  his mother Devaki."' One might 
well ask, what is the point in the nlliision to  the interview 
between Krishna and Devaki ? .1s iit simplv the  defeat and 
death of the enemy \vhich preceded i t  tha t  co~~s t i tu ted  the 
point of comparison ? Or. remembering tha t  Skandagupta's 
mother was not  probably the chief queen, shall we go further 
and say tha t  the enemy in both t.hese cases was the rightful 
king, by defeating whom both Ic~ishrja and Skanclagupta 
rescued their mot,her from a life of degradation ? I n  other 
M ords, are we to  suppose t h a t  Puragupta was defeated and 
probably killed by Skandagupta, ancl then the  mother, who 
had hitherto lived an obscure life in the  harem of Kurnsra- 
gllpta 1;was suddenly raised to the  position of a qiieen mother 
verily this might remind the poet, of Krishna's . . slaying Kamsa 
alld thereby rescuing his mother from prison and elevating her 
to the  position of queen mother. 

But  whether the allusion t o  Kyis1rr;ls and Devaki may 
reasonably be stretched to  the proposecl extent or not, the 
irldicat,ions from J u n ~ g a d h  and P,hitari inscriptions certainly 
tend to show t,hat Pnragnpta was the natural heir to the throne, 
while Skandagupta had no legitimate claim to  it,. This cer- 
tainly goes against the proposecl identity of the two kings, and 
lends strength t o  the other alt,ernntive hypothesis, viz. that 
they were rival Icings. 

Mr. Allan conclucles from a n  examination of the coins 
tha t  the three kings Prak&&ditya; Chandragupta 111 a,ncl Gha- 
totkacagupta were not later N a r a ~ i h h a g u p t , ~ ,  and as the 
latter was the  successor of Puragupta,  these three probably re- 
present the line of Skanda,guptn. He considers i t  to be at 

certain tha t  towards the end of the f if th centiiry the Gupta 
as ion. line became divided in t,he inevitable oric!ntal f . h 

.[t will be remernhered that  a t  the  time when Mr. Allan 
umt~:; the .Ugr~~gth insCriptiony \yere not discovered, 
Skantlagnpta'n dent11 Itas placecl a t  about  480 A . D .  Now 
\le know tha t  K ~ ~ n i i r a ~ n ~ t , ~  11 afns ruling in 473 -4.D.) and 
l:l~(lha@~pta in 477 .A I ) . ,  Mr. A l l a n ' s  gene~*al conclusions can 
. . ~-. - - - -- ___ - ~ 

-- 

I [bid., p. 55. 



no longer be l lpi?~ld.  But if we tl.cccpt the nutnisulatic fact 
observed by him, viz, i;hat Prakniiidltya, Chandragupta 111 
and Ghatotkacagript~ were not la1;t.r than Narasimhagupta 
a,nd KumBraguptn I T ,  the probabilitj- is, that these were the 
rival kings that  s ~ t  up independcnl; rule in different parts of 
t,he Gupta etnpire after the deat'li o l  KnrnBra~u ta I .  The 
inscriptioli recentlj. published by hir.  Gnsde shows that 
Ghatotkacagupta \ \  a,s n, l)rovinoi:~l rnier under Kun~%ra.guptn 
I and prol)ably his son.  As t,o the ohher two kings Mr. Allan 
has pointed out that the style of the coins of Yra lc%s&ditya 
and (:handraguptn and the purity of gold of all t'lle kliown 
specimens, suggest n date previous to the coins of Narasimha- 
gupta and his saccessor.;l. These are thus some reasons fol 
holding that Ska,nda,gupta, Pnragupta, X'rskiisiiditja, Chandra- 
gupta 111 and ( . ; l ~ a , t ~ t l i ; ~ ~ : t g ~ ~ ~ ) t i b  ~vcrt: the rival clailnarlts to 
the throne, and ishi,+, :is ;\,c h . ~ v e  seen above, is in full agree 
ment with the Jl1n5gn.iJl1 inscriptioli of Sliandagupta which 
tells us that the other sons of the king were discarded by 
Laksmi in favour of Slrandagupta. 

But although Skallclagupta wa.s apparently successful for 
the time being, it is clear that  the embers of the fa'nlily 
dissension were not finally esti~lguislied. The line of Puragupt,a 
was revived in t.he persons of his so11 ant1 grandson, Narasi~il-  
hagupta and Kunlsragupta. I l .  The short reign of t,liose king* 
probably indicate t,roublecl times, I ~ n t  ultimately Rudha,gupta 
seems to have once Inore unitetl the greater part of the Gupta 
empire under him. I t  is impossible to sa,y a t -  present whether 
his claim was based upon a.nj7 relationship nlith Sliandngupta 
or Kumiiragupta IT, but it 111;ty be noted, that after Budha- 
guptn's time the eastern branch of the Gupta family seems to 
have been revived in the later Guptar. 

To sum up the results so far attained : We have tried to 
show that the Kumsragupta of the Sarnsth inscription is the 
Yame as KumBra.gupta 11, the son and successor of Narasimha- 
gupta, and there is no ju~tification for assliming him to be a 
different person and successor of Skandagupta. Secondly, the 
evidence of inscription suggests that  Skandagupta, and I'ara- 
gupta were rival Icings. Thirdly, the joint evidence of in- 
scripbions and coins indicates t.hat there was a struggle f o ~ ,  
succession among the sons of Kumnragupta I: and Skandagupta 
emerged successfr~lly out of the conflict. Tn conclusion, i t  is to 
be distinctlj~ rrnderstood that the views offered in this paper 
are to be looked upon as tentative hypotheses, which alone arc 
possible a t  the present state of our knowledge, and are merely 
intended as a basis for further discussion and elucidation of 
tho erlbject. 
- -- _ - - __  - -  - _ - - 

I rnd. Ant*. . 1820, p. 114. 



10.  Notes on the Venous System of V(trrcw~is benycc1e~zsi.s. 

By D. R. BHATTAC'TTARYA, n1.S~. , Zooloyical Department, 
The Muir Ccnlral College, Allahabacl, India. 

[Communicated by Dr. S. W. ICemp.] 

[With plate V.] 

The justification for writing this paper has arisen from 
the facb that Varanus benqalensi.~, being one of the fairly com- 
mon big lizarcls of northern Inclia, is n very suitable type for 
dissection, and no detailed description of its vascular system 
seems to exist. It may also wrve  to supplement the knowledge 
that already exists of the vascular system in Val-anus 
griseus, Varanus niloticu,~, and Val.anus exanthematicus. Bed- 
dard (and in onc case Hochstetter also) has described the 
vascular system of the above nlentioned species of Var.unus, 
and since Vnrunus bengnlensis differs from them in some 
important points of detail, a note on the above, as well as on 
some other points not yet noticed by the above workers may 
prove useful. I have dissected about a dozen fresh specimens 
and that precludes any idea of my having worked on a case of 
individual variation. I have to thank Dr. Woodland for very 
kindly going through and correcting the manuscript of this 
paper. 

The Anterior Abdominal vein.--The roots of the anterior 
abdominal vein take their origin from the ischiadic veins of 
their sides, and have thus only an indirect connect'ion with the 
c ~ ~ u d a l  or renal portal veins (fig. 5, r.p.v. & 1.p.v.). They thus 
conforln to the condition found in other species of Vuranus 
and Heloderma, but  differ from tha t  prevalent among the La- 
certilii~. They however difier from the other species of Vara- 
nus in one important fact that they do not give out the 
paired lateral abdominal veins, unless the latter may be said 
to be represented by a pair of very short and inconspicuous 
veins ending in the lateral parieties (fig. 1, v.lnt.). The roots 
(pelvic veins) receive blood by a large number of veins from 
the fa t  bodies (fig 1, v.fat), the ventral surface oE pelvis (fig. 1, 
v.w ), from the ventral and lateral parieties and Eroin the hind 
limbs. A median ventrally situated vein bringing blood from 
the hind limbs (fig. 1, v.h.1.) nleets a t  the confluence of the 
roots of the abdominal vein. Anteriorly the anterior abdolu- 
inn1 takes the usual course. 

E'pignslric veins.-ln addition to two lateral (paired) 
epigastric veins (fig. 2, 7: 2.epig. and l.l.epig.), a third which 
[nay be called the median epigastric (fig. 2, m.epig.) is also 
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present. These reins lie closel). nt,tjc~cl~ecl to  ille ventral bod!.. 
wall. The latera,l epigastric vein takes i ts  o~'jgin from one of 
the roots (pelvic veins) fairly close to  it:; ~ > o i u t  of junction 
\iith the corresponding vein of t l i p  other side. and  enters 
i~ldependent,ljr into the anterior liolder of the liver of its side. 
During its course i t  receives bra.t~ches from l.lle fat  bocly and 
lateral and ventral parieties. In this rcspcct the la.teral 
epigastrics resemble the  concli t ion fo~11lci i n  1-nrnnzis. gr  i.sez~s. 
but differ from Varanus flnvescc,~ls ( 1  clis,-ectc'rl t,\vo fresh speci- 
mens) in which both the epigasil.ics c)1.)e11 i.c~~ijointly int,o the 
anterior border of the left lobe of 1 ht- Ii\.rr. \\'hat the condi- 
t,ion may be in the other species of  T - N ~ I I : ~  11s; Bedda,rd does 
not give any account of. The  ~!ietlinli epigastric vein, how- 
e-ver. arises from the  ventral p a r i c ~ t i ~ 3  i n  tlie region of the 
pelvis and in its forward course receive5 n short branch from 
the anterior abdominal vein. I t  receives severa,l small 
branches froill t,he ventral bod!.-wa.11 and lies in the median 
line ventrally to the anterior ab:lc)minal \.ein. It is not so 
thick and conspicuous as  the  lateral t!pignstrics. Anteriorly it 
bends over to  the  left side and joins t h e  left lateral epigastric 
yein close to  i ts  t.ermination in tlle liver. This vein has not 
been noted by Beddard in any of the species he has described. 

Umbilical vein.-This vein lias been clescribed by Beddard 
as occurring in Vamnus niloticzrs and Tfaranzis exclnthernaticus 
and several other lizards. H e  concludes from the above that 
i t  niust be a generic feature of Vuranzts, although hc is himself 
doubtful about i ts  presence in V. yriseus. Its occurrence in 
the  1att.er has not been noted by either Ciol.t,i or Hochstetter. 
I n  spite of very careful dissection of about. a dozen specimens 
T have not been able to find any trace of t,liis rein in L7arnn?ts 
bengalensis. 

I'ost c a ~ a l  vein.-Two efferetit rena.1 I)ranches (vena'e 
renales revehentes-fig. 3: v.r.v.) f1.0 I N  the  lridnev, meet at 
the posterior border of the  dorsal Io l~e of the liver to Eorm 
the post-caval vein (fig. 3, p.c.o.), nlhich traverses t,hc sub- 
stance of the liver throughout t,he greater par t  of its length. 
These two efferent renals inst.eacl of ending or rather talcing 
their origin in the  substance of the  kidney are continued 
behind the posterior edge of the  kidneys and meet in the 
median line forming a sort of loop (fig, 3.  p.1.). On close 
scrutiny i t  will be found tha t  this condition is quite differellt 
from tha t  prevailing in birds, where the branches (renal portal 
vein) of the caudal become directly co~lt inuous with the 
efferent renal veins of the post caval. A small vein (fig. 3, 
v.r.) bringing blood from the dorsal region of the rectum 
loins the  loop posteriorly in the median line, and may be said 
to  correspond in a way to  the  coccygeo-mesenteric of birds, 
though in t,his case i t  does not  appear to  joitr tho branclle3 of 
t h r  portal vein. This splitting of post-cival into two renal 



effcrents and their junc tic:n post,criorly to  lorn1 a, loop raises 
tile cluestion whether in I / 'arr~n~~.? t l ~ i s  is a pritnitive condition 
or what is more possible a s e c o i l c l n ~ ~ ~  ior.ma,tion owing to the 
great divarication of the kic lnc~s  awn.Jr from the  n~edia,n line. 
Since, I have not yet got any cmbryologicnl evidence, I am 
not, in a position to  put  forward atly ctpinion on the  above. 

Hepat ic  portal s!/stem~.--Thc main t runk (fig. 1, 1 h . p  v.) of 
this system takes i ts  origin posteriorly f r o ~ n  ti1.o vcry promi- 
nent veins (fig. 5, b/. .I~.p.z) .)  lying on the  t;\vo sides of the 
rectum. The most interesting thing about i t  is t h a t  these 
two posterior veins take their origin directly from the  posterior 
end of t,he renal portal vcin. and :ire neat.ly as  thick in calibre 
as the lat ter ,  thus  establishing a direct comn~unication be- 
tween the  renal portal and hepatic portal system. Such con- 
nections however, are known to  esist ,  e.g. in some Teleosts 
and the Dipnoi, b u t  the i:nnnecting veins in the  lat ter  are 
comparatively thinner and connect generaally the caudals with 
the hepatic portal veins, and are not  such conspicuous blood 
vessels as in this case. 

Renal  Po~ la l  vein.--The caudal vein divides into two 
veins. Each of these branches is continued forward into t h e  
kidneys as the  renal portal vein (fig. 4, l . r . p .~ : . ) .  Close behind 
the kidney the  veins from the  hind legs join the renal portal. 
Still further backwards arises the  connecting vein (fig. 4 ,  
conn.) between the renal por ta l  and hepatic portal vessels. 
The greater portion of the  blood therefore is direct,ed t o  the  
liver which is co~nparativelv larger in this animal, through 
the anterior abdominal and hepatic portal veins. T h r  kidney 
is supplied with blood brought, mostly from the  tail region 
and this accounts for t h e  comparative thinness of the renal 
portal veins. 
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EXPLANATION OF T H E  PLATES. 

I .-Anterior abdominal and pelvic veins ( nat. size). 
Specimen 1'1 " in length from head to base of 
tail. ant  abd., anterior abdominal vein; 1.1. 
epig. left  lateral epigautric ; v .  fat., veins from fat 
body ; v.h.l., vein from left  hind limb ; v.w., veins 
from the ventral region of pelvis ; v : lat., vein 
from lateral bodS wall : r.l.epig., right lateral 
epigastric vein ; r.p.v., right pelvic vein. 

2.-The anterior abdominal and epigastric system of 
veins (nat.  size), specimen 1' in length front head 
to base of tail. I'ettering same as in fig. 1. r.1.J 
right lobe of liver ; 1.1 , left lobe of liver : m . e ~ ~ i g . ~  
median epigast,ric ; br.! a branch joinine the 
anterior abdominal with the epiyast.ric ; v.P., veins 
from v e n t r ~ l  parieties. 

3.--The post caval and efferent renal veins (nat. size). 
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The kidneys, liver, and efferent renal veins 
slightly displaced. Specimen 1' 1 " in length from 
head to base of tail. LA;., left kidney ; r k., right 
kidney ; v T., vein from dorsal region of rectum. 
p.l., posterior loop of the tivo efferent renals; 
p.c v., post caval vein ; d.r.b., dorsal lobe of right 
liver; v.r.v., right and left efferent renal veins. 

FIG. 4.-The hepatic portal system and renal portal vein. 
(nat size). The main trunka of the veins have 
been displaced to show their branches. Specimen 
1 ' 2 " in length frorn head to base of tail. r.1, , 
right lobe of liver ; qas v., veins from stomach ; 
pan., pancrease ; spl., spleen ; h.p.v., hepatic portal 
vein : int.v., intestinal veins ; ant.nbd., anterior 
abdominal ; br.h.p.v., branches from the sides of 
rectum which meet to form the main trunk of the 
hepatic portal system ; 1.k , left kidney ; fern. v . ,  
femoral vein ; caud. v., caudal vein ; conn., connec- 
tion between the renal portal and hepatic portal 
system of veins ; 1.r p.v., left renal portal vein. 

FIQ. 5.-The origin of the pelvic, the renal portal and hepatic 
portal veins (nat. size). Specimen 1 ' 4 "  in length 
from head to base of tail. The kidneys and blood 
vessels have beer1 stretched outurards in order to 
facilitate a diagrammatic representation. Letter- 
ing same as in fig. 4, 1.p.v , left pelvic vein; l.k., 
left kidney; v.l h., veins from left hind limb; 
r.p.v., right pelvic vein ; tr., transverse connection 
between the two posterior branches of the hepatic 
portal vein; v.v.r., veins from the ventral and 
posterior region of rectum ; o ~ . h . ,  veins from right 
hind limb. 
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I I .  The  Custom of Circumcision among  the Dravidians. 

The subject of circun~cision has been vci y exhaustively 
treated by many eminent scholars. But i t  appears no has 
noticed the prevalence of the custom among any Incl inn  rncs or 
tribe. The learned writer of the article on circumcision in the 
Encyclopacdia o f  Religion n?ld Ethics goes so far as to say, 
" I t  can scarcelv have been practised in pre-Aryan India . . . . 
for there is no allusion to it in Sanskrit 1,iterature." But  from 
the Kiimasutra of TJg ts~,,? 1,ana i t  appears that  the practice 
existed among the I)ravid~nnr of his time. Let me quote here 
the passages :- 

DBksinBtyiiniini lingaspa karnayoriva vyrtdhanam biilasya 
7.  2. 15. 

YuvB tu  iastrena-cohedayitvii ygvad rudhirasySgamanalnn 
tBvad udake tisthet. 7 .  2 .  16.  

Translation. 

Among the Deccan people ( the custom is) the perfors1;ion 
of the linga, like (that) of the two ears, (in the case) of t h e  
boy. 7.  2. 15. 

But the young man having (it)  cut with an instrument 
should stand in water as long as (there is) the coming out of 
blood. 7. 2. 16. 

The commentator comments on this last injunction as  
follows :- 

Chedayitvet-yanena kuialena bahi$-carm-8k~sy-8nyatra 
sthspayi tv~ sirgm tyaktvg tiryak chedayet, yathobhayatai 
chidram bhavati. Udake tisthed rudhira-stambhansrtham. 

By the term chednyitza' ' having pierced ' (is meant t ha t  
he) should have (it)  ~ i e rced  slantingly leaving the blood- 
vessels after having, with skill, drnivn the prepuce and placed i t  
on another thing, so that there may be holes on both sides. 
(He) should stand in water for stopping blood. 

Evidently the commentator takes the previous injunction 
along with this and means that  only the perforation of the 
li.rigct of young men is referred to .  But I think tha.t the two 
injunctions should be taken separately. The first (7. 2. 15.) 
refers to the manner of circumcision for boys which is the 
perforation of the prepuce, and the second (7 .  2. 16.) refers to 
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t ha t  for young men which is the cutting off of the prepuce. If 
we take both the injunctions as applying to young men, the force 
of tu (but) in yuva tu will be lost. I n  the first injunction I take 
b~ktsycr both with lingasya and karnayoh. Such construction is 
not uncommon in Sanskrit being sipported by the logic of the 
eye-ball of the crow which is supposed to have only one eye 
ball, which comes to  each socket as occasion arises (kZkGksi- 
golaka-nyaya). Whatever map be the construction, it is evident 
from the .passages quoted above tha t  circumcision in some 
form or other was observed by the people of the Deccan. The 
use of the word ' (among the Deccan people) and 
the cornparision with karnavedhn (tho ceremony of the perfora- 
tion of the ears) make it clear. I t  may be mentioned here 
tha t  the Jewkh or Muhammadan form of circumcision is not the 
01lly form of circumcision that obtains among the people who 
practise i t ,  and tha t  the Jews and the Muhammadans are not 
the ollly people who observe i t .  



12, The Licchavis in Ancient India. 

By BIMALA CHARAN Law, M . A . ,  B.L., M.1E.A.B.. 
F.R. HIST. S. 

The mighty race bf the Vajjians 611s an important chapter 
in the ancient history of India But unfortunately we kn7w 
of very few historians who have up  till now dealt with the 
subject with that thoroughness which i t  deserves. Their method 
of administration, their martial spirit, above all their nobility 
of character are so impressive, so inspiring and so fascinating 
that it is really inexplicable how they escaped the attention of 
eminent scholars. Their cultural history is bound to be at t rnct-  
ive. They had eight confederate clans of which the Licchavis 
of Vaiibli were the most important. I n  this paper an attempt1 
has been made to deal with some important topics relating to 
them. 

The late Drs. V. Smith' and S. (2. VidyAbhiisan2 contribut- 
ed two articles on the subject to the Indian Antiquary. 
According to Dr. Smith, the Licchavis were Tibetans in 
their origin. This conclusion he supports on two grounds :- 
(a) the way in which they disposed of the dead, and (b) their 
judicial system. Dr. VidybbhGsan, on the other hand, holds 
that the Licchavis were originally Persians, they having migrat- 
ed from their original home a t  Nisibi and settled in  India and 
'fibet. But neither of these theories will stand the test of 
a through critical examination. 

Mr. Hodgson holds that they were R c y t h i a n ~ . ~  It is men- 
tioned in tohe Vaijayanti that a Ksatriya lady married to a Vrktya 
brings forth a T,icchavi.* ~ c c o r d i n ~  to the lexicographers Ama- 
rasimha, Halbg'udha and Hemacandra, they were Ksatriyas snd 
Vrbt~las--sons of Ksatriyas. Bohtlingk and Roth are of opinion 
that they came of a regal race. Monier Williams supports this  
view.' The Dulva states 6 that when Moggallbna entered Vai6kli 
in search of alms, the T,icchavis were coming out of the city to 
subdue Ajitaiatrn. Out of veneration they asked bim whether 
they would be successful in a campaign against AjktaBat,ru. 
Moggallbna replied, '' Men of Vasistha's race, you will conquer." 

I Ind. Ant. Vol. X X X I I ,  pp. 233-23G. 
, ,, Vo1 XXXVII, pp. 78-80. 

Collected Essays b?y Hodgson (Triibner's edition), p ,  17 .  * VaijayantE (Oppert), p. 70, L. 108. 
A Sanskrit English Dictionary b y  Monier Willitlms, p. 902. NRW edition 1899. 
?'he Life  oj the l j u d d h a ,  by Rockllill, p. 07 ,  Footnote. 
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This proves that the Licchavis were Ksatriyas, for we know that 
men of Vasistha's gotra are Ksatriyas. T t  is mentioned in the 
Aluhdparinibbciqa Sutta of the Dighnnikdya that the Licchavis 
claimed a portion of the relic of the august body of thc Buddha 
as they were his castemen I t  is stated there : ' *  BhagavB pi khat- 
tigo, mayaln pi khattiyb " (The Blessed one is a Ksatriya, so are 
we.) From these two instances, we can safely come to theconclus- 
icn that the Licchavis were Ksatriyas. This is also corroborated 
by the Jaina account given in the Knlpns i~ t rn .~  It is stated 
there that Mahivira was a maternal uncle of the Licchavis 
and they illumined the city to  commemorate hie death. I t  
mag be interesting to note in this connection tha t  there was 
a great famine a t  Vaiibli. Eucld'rl:: was invited there to check 
it. The chief Queen of Benares became pregnant and was 
delivered of a lump of flesh. To avoid a scandal, she placed 
it. in a pot and threw i t  into the Ganges, the pot drifting with 
the current. Gods took i t  and wrote on it that it contained 
the son of the chief Queen of Benares. .A hermit found the 
pot and kept i t  with him. Fro111 this lump of flesh children 
were born and they were known as the L icchav i~ .~  This 
mythical account has very little historical value of its own. 

As to the term Licchavi or Lecchavi, Chinese worlrs point 
out that  by i t  we understand ' Skin-thin' or 'same skin,' 
'Chavi '  here means &skin'.4 Buddhaghosa in his Para- 
matthajotikd on the Khuddaka Pdtha6 splits it, up into Lini- 
chavi = Licchavi = Nicchavi. He ' says tha t  things in their 
stomach appear to be attached to their Chnvi or skin and h e n c ~  
they are called Licchavis. ("  Sibbetvi thapitb viya nesarii 
aliiiamaiifiam linb ahosi 'I). - 

The young 1,icchavis of VaiiBIi were a free, wild set, very 
handsome and full of life. They dressed well and drove fast 
carriages."nce Buddha with the Bhikkhus went out in search 
of alms. He addressed his followers when he saw the Licchavis 
on his way, " Look a t  the I,icchavis, those who have not seen 
the Tivatimsa gods, let them look a t  these L ic~hav i s .~  We 
know that the Tivatimsa gods were very b e a ~ t i f u l . ~  

I t  is stated in the Dulvae that  there were continuous 
festivities among the Licchsvis. Of them Chana and Sabbar- 
att iviro were the most important. At the Sabbarattivaro 
or Sabbaratt,ic%ro festival, songs were sung, trumpets, drums 

I Dtghanikd~a (P.T.S), Vol. 11, p. 164. 
* Kalpa SUtra (Jacobi), V e r ~ e  128, p. 266, S B.E.,  VOI XXTI. 
b Paramatthajotika ( P.T.S. ), pp. 158-165. 
4 Wetters' Yuan Chuwang, Vol. 11, p. 77. 

Paramatthnjotika on Khudda&o-Pd!ha ( P.T.S. ), pp. 158-165. 
a Wattere.' Yuan Chuwang, Vol. T I ,  p. 79. 
7 Mahiivaelu, ed.  Senart Vol. I ,  p. 262. 
9 Buddhiut ~S~uttan. (S.B.E.) Vol. X I ,  p .  31. " Z'hc J,i/e o/ tks Uuddho hy Rockhill, p. 6 3 .  
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and other rnuvical in.;ti3zments were used l, 1Iags were f low~i ,  
kings, princes and comn~anders-in-chief took par t  in the  festi- 
val and spent the  whole night in merry-making." 

I t  is stated in the .Dh~~,in~~zapndaiI;I~akati~d t h a t  they used 
to go to gardens with proelitutes (iifn9uro-robhb~i) ; ~ n d  enjoy 
themselves very much.' 

Some young Licch:zvjs were rude in manner:~."They loved 
fine ar ts  and built many beautiful caityu.s,* parks ;i,ncl g ; ~ r d -  
ens.6 It is held t h a t  they were unbelievers i11 t h e  E u d d l ~ n  
and they had their Caityss consecrated to the Y a k l r h a s . V h i s  
view is incorrect. It is evident from the  Ai~guttaru Nikdyu 7 

that  they were devoted to Buddha. M7hen Buddha was a t  
VaiQbli, 500 Licchavis worshipped him. It is stated in t h e  
Majjhimu Nilcciya "that some Liccl~avis saluted Buddha. 
with folded hands as  soon as  he was seen by them.  Some 
sat silent a t  a distance from the  Blessed One. They were so 
very devoted to. H u d d l ~ n  tha t  they are  said to  have arranged 
a voyage for him by boat.Y 

They took delight in philosophical speculations about the  
non-cause of sins of beings, non-cause of the purity of beings,1° 
nirvscs, lobha; dosa, motla, alobha, adosa and amoha." 
They discussed among themselves problems dealing with the  
destruction of action, destruction of sensation, nleans of 
attaining Nirvsna, three kinds of sufferings, etc.I"bstruse 
metaphysical discussions relating t o  stla, Snm6tll~i., pafiiid 
vimulti, influence of the  purity of silu and  tapa l 3  and sublimity 
of dhnmmal* engaged their serious attention. They used also 
to discuss the  five kinds of rare gems : i~atthiratana, A s s n r a t ~ , ~ a ,  
gahapatiratana, and  I t t h i r ~ t a n n . ' ~  Dr. 13. M. Barua holds in his 
Prolegomena to a study of Buddhist Philosophy l 6  t h a t  the  
Vajfiputtakas recognise soul and their  view of ~ t m L  differs 
from the views of Sbnkhya and t h e  VedLnta. The Licchavis 

I S a m y u t ~ a  Nikoiya (P .T .S . ) ,  Vol, I ,  p. 201.* Dhammapadaji.haknt?hd 
Vol. 111, p. 460. Vajjiputlaka Bhikkhuvattltu. 

2 DhammapadatlhaknthR (P.T.S.) ,  Vol 111, pp. 270-280. 
3 Watters' Y u a n  Chwang, Vol. 11, p. 79. 
* Anguttara N i k d y a  (P.T.S.), Vol. I V ,  p. 309. 
6 The Life of the Buddha b y  Rockhill, p. 63. 
6 Beel's Life of Hiuen l 'siang. Introduction, p. xxiii. 
7 APiguttara Nikdya ,  Vol. 111, p 239. 
8 Majjlrima Nikdya ,  Vol. I ,  p. 228. 

aivydvaddna ,  (Cowell and Neill), pp. 56-56. 
10 Sari~?yutta Nikdya ,  Vol. 111, pp. 68-71. 
I I 

9 I ,. Vol. IV,  pp. 261-202. 
I *  Ahguitarcr Nikdya,  Vol. I ,  pp. 220-222. 
1 3  

9 9 ,, Vol. 11, pp. 200-202. 
14 

9 1 9, VOI. 111, pp. 76-78. 
I6 

11 ,, Vol. TI[, pp. 167-168. 
16 Dr. R M .  J3aru.1'~ ~' ) .014~01)1~?1(1  lo n s ~ u d ! y  of  Bltddhiet I ' h i l o s ~ ~ , h ! ~ ,  

p. 42. 
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believed in spirits. They believed in the esistence of hell, 
especially the Sattussadalia Ns'rayulia.1 

They were fine sportsmen and accurate archers. They 
used to  hunt with the help of dogs" The,v used to kill 
animals on the 8th,  14th and 15th day of the lunar month and 
eat their flesh.3 They wen? rough, cruel a,nd haughty. Some 
young men among them were charged with insulting girls of 
respectable families by throwing stones a t  t h e m . V h e y  had 
the moral courage to confess their guiltm6 

As regards the education of the licchavis, we know 
that a Licchavi named Mahd.ii went to Taxila to learn silpa 
and retarned home after completioll of training. He in his 
turn t,rained many other Licchavis who took up t,he same work 
and in this way education spread far and wide among the 
Licchavis. 

It is mentioned in the 3laha"parinibbAnn Sutta of the Digha 
Nikdyn that  king Ajbtaiatru of Magadha annihilated the 
Vajjians. Prof. R.hys Davids in his Buddhist India, p. 12 ,  holds 
that it was some political motive which induced him to do SO 

but the learned doctor is silent as to what those inotives mere. 
It seems that  the Vajjians attacked A j i taiatru many times and 
in order to bame their attempts (Vajjina.m patib%h&ya),Vwo 
of his ministers, Sunidha and Va.ssakbra built a fort a t  
P%taliglma. It is mentioned in the Dulval  that  a Licchavi 
named Mahiiniman lived a t  Vaiiili who had a daughter named 
An~rapili .  According to the law of VaiGli a perfect woman 
was not allowed to marry but was reserved for the enjoyment 
of the people. So Amrapiili became a courtesan. King 
Ximbisira of Magadha came to know of this and himself went 
to Vaiiili for her sake although he was a t  war with the Lic- 
chavis. Amrapdli had a son named Abhaya. Ajitasatru was 
under the impression that his foster brother, Abhaya, had Lic- 
chavi blood in him and he liked the 1,icchavis very much. A t  
this time the Licchavis were gaining strength day by day and 
Ajhtaiatru thought that  if Abhaya sided with them i t  would be 
very difficult for him to cope with the licchavis. So he made 
up his mind to do away with them. 

I n  the S~lmangalaz.ilcisin.i,B we find that  there was a port 
near the Ganges and there was a mountain not far from it and 

-- 
I Petavatthu ( P . T . S . ) ,  pa 46. 
2 Angutfara Nikdya (P.T.S.), Vol. 111, pp. 75-78. 
9 I)ivyGuadGna (Cowell and Neil) ,  p. 136. 
+ Anqullara Nikdya ,  Vol. 111, pp. 76-78. 
6 Cullaeagaa (S.B.E.), Vol. X X ,  pp. 118-125. 
6 Vaj j inamp~l ibEhSi~a .  Some tranRlate it thus-" t.o retard the pro- 

grew of the Vajjiane." The proper interpretations will be 8s follows-" to 
rprnovo the \ ' ~ j  jians "; " to  drive away the Vaj jians. " 

7 Tho Dnlva quoted in Y'he LiJe of the Buddha b y  Roclthill, P. 64. 
8 ~umaicgalauil6~inO (Burmeso Edition, Simon ~ e w a v i t ~ m e ' f l  Be- 

r4rlr.st Serio~ NO.  1 Revised by Neni.qsara), p. 09. 



1921 .I The hi~icchn,~li,c in A~i ,c~, 'e~zr  India. 269 

nt. the foot of the lnountnin there was a mine of precious gems. 
Some precious gems were waslied sway by t;he Ganges, &nil there 
was a contract. betwee11 the Licchavis and AjStaSatru tha t  they 
would take the gems equally. But; the avaricious llicchavis 
did not fulfil the agreement. This enraged AjAtaGatru very 
moch. He thought of ~unish ing  thern for this act. He 
rea.lized, however, that  the 1.icchavi~ being numerically 
stronger, he would fail to carry out his purpose. He txied to 
be friendly with the Licchavis, but he had to give up  this idea. 
At last lie resorted to the device oE sowing disr;ensions and lie 
\vas not unsuccessful. Through his machinations the unity 
of the Licchavis was almost broken wit,li the result tha t  the 
poor Licchavis began to Itate the rich and the strong looked 
down upon the weak. At that  psychological moment 
AjiitaSatru took advantage of the internal dissensions amongst 
the Licchavis and attacker1 the Vajjibhiimi. The weak Lic- 
chavis refused to stand against him and said, '. Let the strong 
Licchavis go forward and crush him. " Thus i t  was easy for 
Ajbtaiotru to conquer Vaiibli, the capital of the Vajjians. 

If a Licchavi fell ill, the other Licchavis came to see him. 
The wholo clan would join any auspicious ceremony performed 
in the house of a Licchavi. When a foreign king paid a visit 
to the Licchavi country, the Licchavis went out in a body to 
receive him and do him honour. They did not impose new 
taxes. Old taxes were abolished. The young Vajjia,ns used 
to learn Rcijaniti from the old experienced Vajjians. Chastity 
was not to be violated by force. The violation of chastity 
was an offence in those days. The old religious rites mere 
observed. They used to hold frequent meetings. Matters 
relating to various parts of the country were heard and discussed. 
They sent out armies a t  the approach of foreign invaders. By 
beat of drum the meeting mas announced and everyone tried 
to attend and having done their work they dispersed ah the 
same time.' 

A Licchavigana could select a suitable wife for a Licchavi 
when asked for. I t  was for the Licchavigana to decide cases 
of a d ~ l t e r y . ~  Among the Licchavis of Va,ii&li, there was a 
law to the effect that  a woman born in the first district 3 could 
tilarry only in the first district and not in the second or the 
third. One born ill the nliddlo district could marry only in 
the first and the second. One born in the 3rd district could 
marry in any one of the three. Marriage outside VaiB&li was 
not allowed. 

As regards the administration of justice when n thief is 
- - -  --- -- - - 

I St~mahqalavildsini. Burmese Edition. pp. 103-105. 
2 Bhikkhr~nivibl~anga Sanghididesa, Vol. 11, p. 223. 
3 VaiAbli was d~vided it1i.0 three distr~cts. 
4 The Life of the BuddAtc b y  Rockhill, p. 62 
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caught, he is brought before the Mahimit to  who can acquit 
him if he thinks him not guilty, but  if he thinks him guilty he 
cannot inflict punishn~ent upon him but  can send him to 
Vohciriko who if he thinks tha t  punishment is necessary sends 
him to Anbkkriko who in his t i ~ r n  sends him to Senhpati; and 
if hc is convinced of his guilt sends him to Upa~cijh who again 
sends him to Rbjh if he thinks him guilty. R i j i  as the highest 
Conrt of Appeal could inflict punishment upori him according 
to the Pavenipotthaka, i.e. Hook of Precedents.' 

The Licchavis had a republican form of government. 
RAjA was the highest Court of Appeal who alone could inflict 
punishment,. He was elected bj7 the people or rather by the 
ruling clans of the I-icchavis. The administration of the 
country was in the hands of the 1,icchaviga~a who elected their 
rncmbe,rs. In the LiccbavisanthigBra, discussions were hcld 
on the 'J'iratana. I t  is mentioned in the ~amantapciscidikd " 
that  the Licchavi assembly \\-as like the assembly of gods 
( TAvatimsadevB ). :' I n  the assembly of the Tivatimsa gods, 
four kings were the receivers of spoken words with regard to 
the matter for which the 33 gode met in the assembly and four 
great kings were the receivers of the admonition given ".3  

From this Dr. Rhys Davids infers tha t  the four qreat kings 
were regarded as  Recorders (in their memory) of what had 
been said. The minutes of the meetings were kept by them. 
If so, there must have been such Recorders in the Mote halls 
of the clans. 

Their relations with some ancient chiefs and tribes may 
be briefly noted: They were on friendly terms with king 
l'as~nadi of Kosala as is evident from the account given in 
the Angz~bimcila Sulta of the Majjhima N.4 Pasenadi went to 
the Bnddha and confessed that  Bimbisara of Magadha and 
the Licchavis were his friends. 

The Mallas and the Licchavis were not on friendly terms. 
- 

I Porfinam Vajjidhamman'ti-ettha pubbe kira Vajjiriijiino ayam 
coro' ti bnetvl daesite, ganhatha t a k  cor&nti avatvL v i n i c c h a y u ~ n a h ~ m  
uttdnam denti. Te pi vinicchinitvb sac0 acoro hoti vissajjenti, sac0 core 
hoti, attank ki Aci avatvl  V ~ h d r i k & , ~ ~ ~  denti ; tepi vinicchinitvii acoro ce 
vissajjenti, coro ce St~t:adhar& (different reading. Antokiirikb-Burmese 
rnanl~~cript j n Anla honti t e~a ln  denti ; te pi vinicchini tvH acoroice vissa- 
jjenti, (-or0 ce AIfhakul ikdnak denti te pi teth'eva katvL Senlpatiasa. 
Senepati Uparajaaeu, UparAjB Rafi+io r&j& vinicchinitv6 acoro Ce vls- 
sojjeti, Eace panacoro hoti .. pnvenipott.hekah" vlcbpeti, tattha " yens 
idari~ nhrne katari~, tasna a y a h  ;I&nla dandolti likhitark" rhjh toss8 
k~riyam ten8 samlnetvo t~danucc~~av ikam dendam karoti-iti evam 
porkr~om vejjidhamrnam. 

Sumangalavildnini edited by Dhammakitti Siri Devamitta MahHthera, 
Val. I ,  p. 356. (Simon Hewavitarne Bequest Series, C'olombo, 1918.) 

2 Snmnntapa~Adikd (Burmese edition), p. 3']8. 
j The fjialoquen o/ the Rtrddha, p. 263, 
4 Majjhimn, N i k d y a ,  Vol. ( 1 ,  pp. 100-101. 
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This is corroborated bj7 tlre account of the fight between 
~handhnlu ,  a, Malliarl gcncral and the 1,iccl~avis.l 

I t  is stated in the Cz~llccvagyn of /he  T7ilzaya I'ifukn "hat 
ITaddha, a Licchavi was insCigatec1 to  bring a, false cliarge 
against Dabbn, a Mallian, of breach of morality, but he con- 
fessrd his guilt and n n s  punished. The 1,icchnvis had con- 
nections with t h e  Imperial Giiptas. Cl~anclrr~ Gupta I married 
KumGrdevi, the daughter of the Licchavis. 

1 Faiiaboll'a, Dhammapada, p.  219 (old edition). 
3 S.U.E . ,Vol .XX,p .  11s. 
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13.  Dhikoti-Karanam oi sripati. 

By N. K. MAJUMDER, M.A.  

The object of the present paper is t o  give a brief account 
of tlie short Treatise on Practical Astrononly called " DHIKOTI:" 
a Karana-grantha of Sripnti. 

Present state of informc6tio~a.-The treatise has not  yet  
heen printed. The  Calcutta University has secured a number 
of manuscripts of ' ' DHIKOTI " from Re~lares,  Tndore, Baroda 
and Aladrau. The present paper is based on the  copy obtained 
Eroni the  Adyar Library in Madras, while the  others are being 
copiecl for thc  University ancl have no t  yet  been received. 
This copy of the  manuscript in the  Adga.r Library has been 
colnpared \rith ano1;hcr manuscript in possession of P d .  Ba-  
buyn Misra, University Lecturer, to  whom I a m  indebted for 
settling a fair t ex t  by a comparison of these manuscripts. 

dztlhorship.--The author of " Dhikoti ", which is also 
nientionetl as " Dhilrotida ", is, a s  already stated, Sripati,  the  
renowned Indian Astronomer of t,he 10th Century A.D. As 
!nentioned by Sudhakara Dvivedi in his Ganaka-Tarangini, 
Sripati was born in 921 Salra or 999 A.1). I n  his time he was 
second to  none. Even Rhaslra.racharyya quotes from him. 
Sripati was not completely eclipsed by Bhaskaracharyyn even 
in later times, for Ganesa Daivajha accepts some of his methods 
in preference t,o those qf Bhaska,racharyya. From croswefer- 
ences i t  is Iinown tha t  Sripati was the  author of the  following 
treatises on Mat,hematics, Astronomy and Astrology-- 

( 1 )  Sripati- adh ha ti, (2) Ratnavali, (3) Ratnasara,  
(4) Pati-ganita, (5) Vija-gar~ita,~ (6) Dhikoti, and  
(7) Siddhanta-sekhara. 

Sudhaknra Dvivedi expressed a regrel; tha t  a t  least three 
ilnportant \vorks of this renowned ~ s t r o n o m e r , , k r i ~ a t i .  name- 
15', Pati-ganita, Vi ja-gani~a,  and Siddhgnta-Sekhara, have 
been colnpletelyv lost. But 7 nlanuscripts of Sidcl11ant.a-Selrhara 
have been secured €01  th?  Cnlcut t a  University, and about the 
same number of " Dhihoti." " Siddl~ant~a-Sekhara " is a com- 
ljletc Treatise on the Theory of Astronom:~. in 20 chapters, 
\vhereas .' Dhikoti " is lllere]y a practical Treatise, nlost likely 
lmsed on the " Siddhallta Sekhara." 

8~6hject-~natte~..-~lle manuscripts of " l)llikoti " tha t  have 
heen obt,ained, show I;llat i t  is a very small treatise consist8in,a 
of only 20 Slokas (of 4 charanas each), a,nd deals 111ainlv with 
the practical calculation of the lunar and solar eclipses. 

Dole of Composilion.-From what is mentioned in the  2nd 



274 .Jour~zul of  the Asiatic Society of Henynl. [N.S., XVII, 

Sloka, i t  is learnt tha t  the,epoch, if not the date of composi- 
tion: must have been 061 Saka (1039 A .  D.). But as no pecul- 
iar phenomenon is associated with this year, as it is not cliuisi- 
ble by 60, nor does it end in two cyphers (cox~siclerations gener- 
ally infll~encing an  Astro~lomer in the choice of an Epoch): it 
mag be assumed unless ally positive evidence to the contrary 
is forth-coming tha t  this must also have been the date of com- 
position. The short treatise wa,s thus most probably con113oserl 
a t  the ripe age of 40. 

iMelhod of  Calculation.-( 1) The first step is to deterlnil~e 
t'he number of lunar months from 06 1  aka to the date on 
which we are investigating the occurrence of an eclipse. The 
number of solar years intervening is lnultiplied by 1.'. the 
number of solar months of the current. year is adcled, thus get- 
ting thc total number of solar months. This is multiplied 
by 2, 5 is deducted from the result, 016th pa.rt of thc difference 
is deducted from itself, the difference is divided b~ 65. Then 
this quot,ient added to the l lun~ber of solar n~nnths gives the 
number of lunar months. This is, but for a snlall correction. 
equivalent to adding two lunar months to ever! 65 eolnl. 
months, i.e., 67 lunar months = 63 solar months. 

(2)  The next step is the determination of the difference 
in longitude of the Moon ancl its Node. From jvl~a.~ is give11 
we learn tha t  the Moon separates from its Node in every lunar 
(synodic) month by 2 naksatras-18 naksatramsas (60th parts of 
a naksatra)-1 and 1:'20 (3600th part,s of a naksatra). A peculi- 
arity of '. Dhikoti" lies in the fact that, the difference of the 
longitudes for every lunar synodic month is expressed in sex- 
agesimals of a naksatra (13 degrees 20 minutes), and not in sex- 
agesimals of  a degree as usual. The reason will appear lat,er. 
NOW 2"-18"'-1 ancl 1/20"" multiplied by the number of l ~ l n a , ~  
months obtained before gives the total difference in longitudes 
of the Moon and its Node, omiting complete revolutions: for 
the period in Naksatramsas. Add to this the origirlal differ- 
ence in longitodes, which is given as 1-44-6. The sum will 
give the clift'erence a t  the end of the lunar m o ~ ~ t h  or at' 
Amavasya. If we want the difference for the next Purnima, 
we are to add further 1-9-0, i.e. half of 2-18-1 $ 1'20 for half 
a lunar month. 

(3) Then a further correction is applied according as the 
S u n  is in one or other of the following signs : , 

Signs SubtracLive Signs Additive 
(n~ksatramsas) (naltaatramsas) 

ICsrka . .  0 3  0 h1altara . .  0 0 0 
Simha . .  0  8 0 Kumbha . .  0 1 0  0 

Kanya .. 0 1 0  0 Mina . .  0 1 1  0  
Tula . .  0 1 1  0 Mesh& . . 0 10 ( 1  

Vriechika . . 0  A 0 Vrise, . .  O B ~  
I)hcinl~ . .  0 3 0  Mithunu .. 0 0 0  



This is roughly a correction for the true place (longitude) of 
the Sun, and therefore also O F  the  Moon, for, being a t  the end 
of Amavasya or  Purnima, their longitudes can only differ by 0 
or 160. 

IF the result a s  corrected is within 1 nalrsatra of either 
Node of the  Moon, we shoilld then proceed t o  the further 
considera,tion of an  Eclipse, Lunar in the case of a P i~rn imn,  
and Snlar in the case of Arnavas.va.. Thus 1 naksaBra on either 
side of the Node seems t o  be the superior Ecliptic Limit. 

(4) Next to  find the Iatitncle of the h10011. The difference 
of the resnlt as obtained before, and 131-30'-0 (i.e., 180") or  
27"-0-0 (i.e , 360") as  the case may be, gives the shortest. clis- 
tance from the nearest Node. If the result obtained in (3) is 
less than 13')-30"'-0, the latitude is North: but  if i t  is greater 
than 1311-3011'-0 and less than 27"-0-0, the latitude is South. 
Now the shortest distance just obtained measured in nnksatras 
and naksa.tran~sas (and oE course less than 1 naksatra) gives 
the 1a.titnde if expressed in degrees, minutes and seconds. 
That is to saj-, 1 ~ iaksa t ra  of longitude as nleasured from the  
Node corresponds to  1 degree of latitude. This is equivalent 
tn saying tha t  t,be tangent of the incliriation of the Moon's 
Orbit to  tlie Ecliptic is about 3,'40. This is why in the first 
instance the difel-ence in longitucle wits expressed in naltsa- 
tramsas. 

The lat,itude of the  lnoon thus found is t.he ln t i t~lde  a t  
the iniddle of the  eclipse and a't the  end of the t i t l ~ i  (Alnavasya 
or Purnima). 

(5) I n  the case of tlie Lunar Eclipse the  radius of the 
shadow a t  the distance of the lunar orbit is take11 .to be 0-38'-0" 
and t,hat of the Moon 0-18'-0". 

(0) Deducting from the  sum 0-56'-0" the l a t i t i ~ l e  found 
in (4), we get the  length of the portion cut off. If 
this is greater than 0-3G'-0" the  diameter of the  
Moon, there will be a Total Lunar Eclipse. If the 
latitude i3 greater than 0-56'-0". there will l)e no 
Eclipse. 

( b )  The distance travelled by the Moon relative to the  
Sun frotn the commencement of the  Eclipse to the 
Middle of the Eclipse is equal to the square root 
of the ditierence of the squares of the  sun1 (50') ot 
the radii of the Sliado*v and the 3loon nnd of the 
Latitude of the  Moon. 

( r )  The Moon travels 730' in 60 nndikas (dandns) relative 
to the Sun. Thus by Rule of Three we get half the  
duratioli of the Eclipse. 

( 1 1 )  If there is a Total Eclipse, the time f r o ~ n  the colll- 
~nence~nen t  of the total eclipse to  the nliddle ot the 
eclipqe ir obtninecl from the clistnnce travelled 



276 Journal of the Asiutic Sociely of Benyal. [ N . S . ,  X V I I ,  

the Moon relative to t,he Sun during the time, 
which is equal to  the square root of the differenceof 
the squares of the difference of tho radii of the 
Shadow and the Moon, and of the Latitude of the 
Moon. 

( e )  If from the time giving the end of the tithi, the time 
as obtained by (c) is deducted, we get the commence- 
ment of the eclipse ; if i t  is added, we get the time 
of t,he end of the eclipse, If the time as obtained 
by (d) is deducted we get the commencement of total 
eclipse : if it is added, we get the end of the total 
eclipse. 

(6) In  the case of the Solar Eclipse the radii of the Sun and 
the Moon seen1 to have been taken as 15' and 18'. The process 
from (1) to (4) is the same as before. Then the following 
corrections should be introduced :- 

(a)  The time of the end of the tithi is to be corrected for 
Parallax in Hour Angle. The day being divided 
into 8 parts, the follow~ng are the corrections, sub- 
tractive in the first four p a r t , ~  and additive in the- 
last four 
Substractive. Additive. 
1. 3 3 0  0 8. 3  30 0  
2 . 3 0 0  7 . 3 0 0  
3 . 2 0 0  6 . 2 0 0  
4 . 1 0 0  5 . 1 0 0  

( b )  The latitude of the Moon as obt,ained in (4) is to be 
corrected for l'arallr~x in 1,atitude. The corrections 
are as follo\rs:- 

Mesha and Nina . . . . 0  39' 0" Sonth. 
Vrisha and Ii~irnblla . . 0  34' 0" 7 1 

Mithuna and Makara . . 0  27' 0" . f  

Karkata and Dha.nu . .  0 1 8 '  0" 
Simha and Vrischilta . . 0 19' 0" ~ d i t h .  
Kanya and Tula . . . . 0 8' 0" 9 ,  

When the latitude as obtined ia (4) ancl the parallax in 
latitude are both Xort,h or both South, they are to be added ; 
but when one is Xorth and the other 80~1th the difference is 
to be taken. 

1 shall conclude thia by a few exanlples. I takethis  op- 
port unity of expressing my indebtedness to Prof. Ashutosh 
blitra, M . A . ,  of the Vidyasagar College for many va,luable 
h i n t s .  

A .-Lunar Eclipse. 

Example 1.-To celculate if there was an eclipse a t  1606 
fiak:, 9 month8 elapsed. 



Saka . . . . . . 1606 
Deduct . . . . .. 961 - 

645 
J1ultfiply by . . . . . . 12 

No. of solsr months from Epocll . . 7748 
&fultiply by . . . . . . 2 

-- 
15496 

Doduct . . . . . . 5 

Difference . . . . . . 15491 

Divide by . . . . . 916 

Quotient . . . . . . 16 

Deducting from difference. . . . 15475 

Dividing by . . . . . . 65 
Quotient number of adhimasas . . 238 
No. of solar months . . . . = 7748 
Number of Lunar Months . . . . = 7748 + 238 = 798;. ----- 
Dif. in long. of the hioon and the Node 

in one lunation . . .. 2 18 1 &  1/20 
Mu!tiply by . . . , .. 7986 -- 
Total difference in Longitude 680 rev. 10 7 45 
Add dif. a t  961 Saka . . . . 1 44 rj 

Difference in Longitude on tho date  in 
question .. . . .. 11 51 61 

As this is not  within 1 naksatra of a 
Node. oven after allowing for correc- 
tion as contemplated in (3), there 
cannot be a Solar Eclipse. 

Add tlifference in Ing. for  n fortnight 1 9 0 

Dif. in long. a t  end of next  Furnima . . 13 0 51 
Deduct, as  the Sun is in Dhanu Raui. . 0 3 0 

True difference in Longitiide ' . . 
Deducting this irom 180 degrees or . . 

Shortest. distance from Node . . 
Therefore Latitrlde Nor th . .  . . 
Deduct this from the sum of the radii 

of shadow & Moon , . . . 
Cnt off portion . . . . 
Diameter of tho Moon . . . . 
Thus there cannot be tot'al eclipse. 

12 6 51 
13 30 0 

32 9 (in naksatra~nsna) ----- 
0 32 9 (in degrees) 

Distance from commencement t o  --- 
middle of Eclipse . . . . =,/(O 66 O)*-(0 32 9)p  

= O  46' 61" 
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0 45' 51" x 60 nadikas 
Therefore half duration . . . . - ----- 

730' 
= 3  nad. 46 vinad. 

End of Tithi . . . . . . 52 nad. 0 vinad. 
Thus Sparaakala (time of contact) . . 48 nad. 14 vinad. 
and Molrsakaln. (time of sepacation) . . 55 nad. 46 vinad. 

Example IT.-To calculate if there will be a lunar eclipse 
on 16 October, 1921 (30 Asvina, 1842 Saba elapsed). 

Nurnber of Solar Months from 961 Saka . . 10578 
Add Adhimasas . . . . . . 325 
Number of Lunations . . . . 10903 

Difference in long. for 10903 lun. . . 24 nalc. 4 48 
Adtl initial dif. . . ... .. 1 44 6 
Also add for a fortnight (Purnirna) .. 1 9 0 -- 

26 nak. 457 54 
Deduct for the Sun being in Kanya . .  0 10 0 

--- 
26 47 54 

Deducting from 27-0-0 (i.e. 360" ),Shortest dis- 
tance from Node . . . . . .  0 12 6 
Thus Latitude South. . . . .. 0" 1 2 ' 6 "  

Thus there should be a total eclipse. And half duration 
= 1 hour 48 m. Modern calculation sholvs there lvill be near- 
1s a total eclipse, -937 part of the Moon being eclipsed, and 
duration = 1 hour 40 m. Thus Sripati's rules, about a 
thousand years old, give fair11 accurate results. 

B.-Solur Eclipse. 

Example 111.-To calculate if there was an eclipse in 1686 
Saka, Magha, Vadi. 

Sumber of Solnr Months from 961 Saka 7510 
Number of Lunar Months . . . . 7710 
Dif. in Long. for 7740 lunationh . . 1 1  15 27 

.. Add initial dif. . . . . 1 44 6 
Add for the sun being in Makara . . 0 6 0  -- 

13 6 3.1 
Deducting from . . . . 13 30 0 
Sl~ortest distance from Node in nak- 

~ a t r a s  and sexagesimals . . 0-24- 47 
Latitude a t  Middle of Eclipse, North . . 0'24' 27" North. 
Correction for Parallax in Lst.  . . U 39' 0" South. 
True Latitude . . . . . . 0 14' 33" South. 
i\loon's Diameter . . . . 0 36' 0" 
Cut  off Portion . . . . . . 0 21' 27" 

The first ancl the third exanlples are taken from the con]- 
tnentator. 

C'ulcutla, 261A Apr i l ,  1921 



14. Prehistoric writing in India and Europe. 

By PASC'HANAN MITRA, M.A., F.R. A.1. Leclurer, Culczitta 
University. 

The name of Piette will ever be associated with the 
cliscovery of prehistoric script in palaeolithic times, and though 
critics are often disposed to think that he sonletimes goes too 
fa]. or lays too much stress on the doubtful alphabetic value 
of some signs, one cannot but  be struck with the soundness 
of his ideas. In 1896 when writing on the signs from Mas 
c?'Azil he first of a11 pointed out clearly tha t  such studies 
pertain to the forn~s  and not 19 the vulues o f  1etters.l '' I t  woulcl 
be wrong to think that in holding these compnrisons I am deal- 
ing nrith the sounds which might have been represented by the 
signs. . . . . . . . Niimerous modifications were inbroduced in the 
phonetic sense of the characters and we have not sufficient 
clata which might permit us to construct the history of these 
t~~nnsfornlations. The characters have also their history. In  
bringing forth some of those here whose antiquity is more 
ancient than has been thought I am putting forward materials 
on117 for such a history." Elsewhere he dwells on the picto- 
graphic and symbolic stages which were both ideographic 
and phonetic, from which was gradually evolved a syllabary 
and finally an alphabetic script Rut he is seen a t  his best 
in his classic essay on ' Les &critures de 1'Bge glyptique.' 
\\here the history of prehistoric signs is traced back to the 
reindeer-epoch if ppnlaeolithic France. The examples brought 
torward there are not m e r e l ~  isolated as in the Azilian gctlefs 
but contain two illscriptions, one from La Madeleine and the 
other from Rochebertier, which contain niany signs of linear 

placed side by side. These conclusions are thus forced 
up(ln him : "The  pleistocene scripts are the most ancient 
\vllicli are known to us When we find these characters, so 
early, should we not think that  the glyptic men have left these 
to the assuredly later peoples, and it is the latter that  hare  
borrowed from the glyptic culture. Tlie human groul)s 
~lro\.ided with different mentalities have not matured a t  the 
wine time by the formation of a script. I t  is this glyptic age 
(leroted first to the fine arts that would be the first to evol\-c. 
the image by t.ilnplifyillg i t  in syn~bol. I t  was endo\ved wi th  

I Piette , Et,udes d'etllnogrnphie pr6historiquo. L' Anthro poloeie 
Iqg(;. p. 414. 

Piotte, Bulletins de la Soci6t6 d'Ant~hropologie de Pnris 1807, p. 255. 
' T~':Inthropologie, 1905. 
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a singular aptitude for representing an  object of which a, part 
alone was figured and this faculty which though scarcely 
favourable to the perfecting of a r t  was a marvellous instrunlent 
of civilisation. Through t,he symbol i t  paved the wav for the 
script."' We conle to know of a still earlier pleistocene script 
from a paper of Armand Virh three pears 1ater"hich depicts a 
reindeer's horn containing no less than 22 signs of the linear 
type  side by side. This last has been placed in the Aurignacian 
epoch, and the former two in the Magdnlenian epoch, which, 
however variously estimabed. cannot be brought down to later 
than 15000 and 8000 R.C. respectively. But what is of 
direct importance to us is tha t  no less than twelve signs in 
these show forms similar, if not identical, with Indian 
Brahmi characters. These are, forms ; 7 ,  A, m;' from the 
Le 17'ladeleine inscription (Piette, fig. 10) ; ' I+, V ,  x,' from 
the Rochebertier inscription (Pielte; fig. 11) ; besides ' 0 ' from 
the Lourdes inscriptions (Piette, fig. 2j;  and L, v, 1, A,, j ,  fro111 
the stag horn baton a t  the Combe Cullier grotto (Virk, fig. 9) 
which I t,hink are striliingly similar to  BrBhmi 7 (kha), A (gal, 
m ( W ,  + (da),  A ( ta) ,  0 (!ha), L (4, A (ga). I A (ta.1 arllcl 
1 (ra), respectively. It must not be forgotten here that India 
also had analogous stages of culture. 

Any reader going through Osborn's Men of t,he Old Stone 
-Age (1915) and Sollas's Ancient Hunters (2nd edition, 1915) 
would find that  Capsian and Azilo-Tardenoision cultures, 
transitional between palaeolithic and neolithic, extended far to 
the east from the shores of France. The Vindhyan hills as 
well as the Banda district on the Jumna in India have been 
definitely recognised to be Azilian s t a t i o n s . V n  the signs on 
the coloured pebbles of Mas d'Azil we can recognise at  
least nine signs very similar to Briihmi. These are:- 
f (fig. 28), 0 (fig. 36),  I (fig. 73) ,  Q- (fig. 75), bn (fig. 70). 
E (fig. 85), 1 (fig. 86)' A (fig. 93) and n (fig. 94) which afford 
interesting cornparisions ~vit,h the RrBhmi f (ka),  9 (tha),  
I (na) 3 (cha), 1, (gha) ( ja) ,  I (rn.) ancl n (ba)  respectively. 

A comparative study of these signs in Europe has led to 
t,h.e discovery of interesting missing link..; of cultu ra'l and 
et,hnological history in the old world. I t  is long since Evans 
brought forth his  nom men to us discovery of pre-Phoeniciar~ 
script in Clrete ancl by instituting comparisons established the 
nffinit,iea of the linear variety of this with the ~roto-Egyptian 
and 1,ihynn signs. since then the question of the origin of 
alphabet3 has attracted much attention in Europe. J t  is somP 
time sinr:e Yetrie st,a--ted the theorv ' that the linear system 
]night not have been derivecl from pictographs by degenera- 

--- ~ 

----- - - 

I L'Anthroplo~ie,  1006, p. 10. 
2 IJa ( J ~ O Z O  c le  Chntillo, ~ 'Anthropologie,  1908, pp. 421-22. 
8 Ancient Hunbru,  p. 629. 
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tion a t  all but  might come from ownership illarks so common 
amongst all the primitive races."' I n  1918, he tried to estab- 
lish that the innumerable ownership-marks in Egypt in pre- 
dynastic and early dynastic times formed the signarp from 
which were derived all the ancient prehistoric alphabets rorintl 
the Mediterranean, but mainly the Carian and Spanish systems. 
I ~rlould elsewhere offer a comparative study of thp, owner- 
ship-marks on Indian megalithic pottery showing them to b:: 
in many cases identical with proto-Egyptian marks. Inci- 
dentall- I'etrie establishes that three-quarters of these signs 
'are kno~vn beforc hieroglyphics in Egypt. I t  is impossible 
therefore to say that these signs are the decadent products 
of hieroglyphs ; they are entirely separate in origin, though a 
few additions may have been made during ages of contact wit,h 
hier~glyphs. '~  The same, as we will see, was most probably 
the case with India also. 

There are reasons to think that the invention of copper or 
its working on a large scale, which, as Dr. Reisener well proved, 
might be ascribed to Egyptians alone, (if i t  was not discovered 
by them j n  an earlier Central Asian home) resultecl in the cul- 
tyral conquest of lndia in proto-dynastic and pre-dvna.stic 
t,imes. I t  is at those early chalcolithic limes ancl not later tha,t the 
mega,lithic idea may have spread Indiawards: for we get here 
almost all the pre-dolmen stages as in .Egypt, and thesigna.1:~ 
of khe latter, if i t  had influenced Indiun writing, must have 
begun to do so in late neolithic times-as is witnessed by the 
script-bearing neoliths-and the t,wo colintriev probably couti- 
nued to be in close cultural contact till late megalithic times. 
In S.W. Europe also the question of the spreading of the signary 
found itself inextricablv associated with neolithic race-move- 
ments and rnegali thic cultn re. Thus writes Mr. Adolphe 
Peinach in his article, Apropos de Z'origine de l'alphnbet, in 
Revue ipigraphiqfte. 19 14 : ' The signs painted on the galets of 
Mas d'Azil or incised on bones are found in the dolmens and 
engraved stones all over Portugal and in the writing indigellous 
to  Spain. They belong properly to the Iberian or 1;igurian 
l~opulations who descend perhaps from the Xeolithic invaders. 
On the other hand t,he affinitjr of Ligurinns and Iberia,ns with 
the Libyans has already shed a new light on the whole pro- 
blem proving an exact ann1og.v bet\vee~i the Iberians, the anci- 
ent Libyans ancl the modern Tifinach oE Touareg." 3 

1 L'Antl~ropolo~ie, 1015, p. 434. 
2 Scientia I-XII-1918, p. 44. 
3 The reasons may be srimmnrily put I,hr~s :- 
(a) Peculiar circular shaped copper axes and copper harpoons occur 

in India of which there are no In t l i~n  neolithic p~nototypes but, ~leolit~hic 
and crude copper 8s well as finished forms like these occur in Egypt. 

( b )  The Drnviclians are now classed by Ruggeri 8s H. S. Indo-africnnus 
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So\\ i t  should be noted here thaL the Basque language 
' \rllicl~ has been connected with every oiltlantlish language 
an 1 people under the sun ' has recently been claimed to be 
aliill to the YIon Khmer language of the Santhals, Kols etc. 
and i t  has been put  fornard on the basis of linguistic affinities 
tha t  there uas  a moi-ement of peoples fro111 the plateaus of 
Chhota Nagpur right up to Spaill across the Red Sea; Egypt. 
Libya and N. W. Africa in prehistoric times. The remarkable 
clisper-;al of similar signs in prehistoric times over such an area 
nlakes us pause a little over thi.4 speculation. 

We now pass on to the ligl~t, task of finding lndian ana- 
logies in megalithic signs. For these Mr. Letoumeau's papers 
tllougll the earliest, are still the be\t. In clcaling with some 
inscriptions on French megaliths called the Marchands ' he 
was led to  institute compa~isons between them and alphabetic 
forms occurring elsewhere. 1 have got about a clozen conl- 
parative tables in my notebook from Hoerne's .' ~rgeschichte 
tier bildenden ICunst " to  Petrie's last in " Scientia," and as 
I do not find anywhere lnclian signs brought in, not even in 
Wilke's studies in " Sudwest EuropAische Mega1ithkultur und 
ihre Reziehungen zum Orient " or in the later '. ~<ultorbeziehu~~- 
gel1 zwischen Indien, Orient und Eliropa," it nlav be presumed 
tha t  i t  has escaped the notice of European archaeologues. 
So my business here is to show that the analogies apply 
to India as well though I have been content to cite ever!'- 
where only one European example In fact a t  the very first 
glance 1 was struck by their KrBhmi s t ~ l e  or rather bY the 
neolithic or chalcolithic or rnegalthic stirle in Rrhhmi as the 
case may be. Thos 1 siqn No. 1. which occurs according to 
Letourneau as JJ and b 1s similar to Rrahmi d (cha) ; sign 
NO. 2 which occurs both as c and 3 ir almost identical 
Rrahlni c ( ta)  ; sign No. :3 m resembles Brahmi l, (gha) ; sign 
NO. 4 0 is the same as Brahrni , tha) ; ancl the doubtflll 

character in figure 6 which occurs as 7 and is the same 

in form as Brahmi ? (kha). What is still more surprising is 
that  all the Marchand figures withollt. a single esception occur 
alm06t in identical shapes in BrAhmi, the only difference at 
times being the reverse form which since t,he days of Riihler 

akin to the Ethiopians. The predynastic Egyptians mere Ethiopians 
Hrrlce Foote and Morgan think also of the Early Egyptians and Dravi- 
1l1an-i ar possibly alrin. 

( 7 )  The dynastic people who conquered E ~ y p t  are according to 
Nav~lle known ar Anu. 111 Rigvedic tradition Gr read that the most 
.~tlclent of five tribes, a ' nicht ariachea Leutz' who came to India was 
known a8 Anu. 

I Vide Letourneau-Les ~ i g n e s  alpl~ahetiforrne~ des inscl iptions mega- 
lithiclues. RulleLins de la Societe dlAnthropologie dc Paris, 1893. 
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has been accepted as the more anoient Br&hmi style. Similar- 
ly all the five signs given as the Libyan signs of dolmens,' viz. +, r, 0, n and 0 are easily reoognised in Rrhhmi as f (ka),l 
(aha), a (thn), U '1 (ba) and 0 (!ha). 

The Brhhmi forms we have been so long dealing with 
belong to the third century B.C. It inight be naturally 
expected that a t  least stray evidences such as those of our 
neoliths would be forthcoming slzowing the persistence of the 
linear type in India from the remotest antiquity. Thanke to 
the courtesy of the Archaeological department and the facili 
ties afforded by Pandit B. K. Bidyabinode, Aset. Curator, and 
Prof. D. R. Bhandarkar, officer-in-charge, Indian Museum, I 
happened to light some time ago on a very interesting pieae of 
pottery bearing a continuous soript, which mas of an arclhaic 
character, 'It is a very small libation cup from Bhita, bearing 
Catalogue No. 97 N.S. 1050, and comes from a floor level 
'which could hardly bs later than 8th century B.C,'E The 
 letter^ are continuous and written round the vessel just below 
the slightly projecting upper ring. Home of them have disap- 
peared 6hrough n portion having been broken off, bub no l e s ~  
than 15 characters remain, and what is remarkable is tha t  
though a Hr&hmi-like style of writing is a t  once evident, most 
of them do not approach any Brhhmi form so much as linear 
scripts mainly of the Mediterranean area. The letters appear 
thus :- 

Of these sign No. 1 resembles a Rrhhmi ' a '. But i t  might 
have more nc?arly belonged to the class of signs represented 
in Hoerne's and Petrie's tables along with ' K ' which appears 

1 Letonrneau-Les eignes libyques des dolmens-Bull. de 18 Soc.d'Anth- 
ropologie de Paris, 1896, p. 320. 

Arohaeologioal Survey of India, Annual Report, 1911-12, p. 3'7. 
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as  h in plate Nos. F and C of fig. 15 of Mosso' representing 
stones from the primitive cells of the Pythion a t  C4ortpa. 

Sign No. 2 occurs in the Assam Neolith, is identical with 
' Y '  group of signs in the proto-Egyptian system nncl also 
occurs in rock-carvings near Algerian frontiers of C'hhota- 
Tigri as is evident from (w) of the plate on p. 28, L'Anthropo- 
logie, 1916. 

Sign No. 3 is almost identical with ~1 occurring on a 
votive-lamp found a t  Archanes, see fig 9 of Moseo.' I t  seems 
that. the projection on the left is a vowel stroke. 

Sign No. 4 probably helongs to the type of inconlplete 
square signs with a vowel stroke to the right and occurs a t  
Qortyna as figured in plate c of fig. 12 in h9oss0,~ and in 
p. l l l h  (pl. VI1I) of Scripta Minoa. 

Signs 5 and 6 are very similar and appear in a reverse 
form in line 3 of IS oE fig. 11 of Mosso.* 

Signs Nos. 7 ,  8 and 9 bear strong similarities to the signs 
7, and 0 of the Bronze alphabetic tablets from TTenetia 

Sign No. 10 is also found in the linear ' A '  script from 
the Aegean and survives in Rrahmi A ' ta.' 

Sign No. 11 has also a long range occurring in proto- 
Egxptian signs as 1, in Caria and Spain asf5 2 and also in 
less emphasisecl angular forms as 2 on the stone a t  G o r t ~ a a .  

Sign No. 12 somewhat resembles 9 in ' A '  class inscriptiolls 
a t  Phaestos as  in fig. 8 of Mosso.I 

Si-gns 13, 14 and 15 similarly occur in the Minoan regions 
as in f g. 11 in Mosso 9 and have not entirely dieappeared in 
the later Brahmi. 

In  this new light of prehistoric studies the paper in 
Inclian Antiquary, 1001, on some neolithic rock-carvings in 
Edakal caves, attains considerable importance, for there also \lie 
have proof3 not only of BrAhmi and Minoan.like signs existing 
in Seolithic India but also of several characters nhich, though 
traceable outside India, are not found in the later BriLhnli 
system. 

Honever incomplete ancl one-sided the above study lna71 
he, sufficient has been set forth to  show that we have to do 
with n considerable Minoan elelnent in the early chapters of 
lnrlian proto-history And we shall have to revise our views 
with regard to India, as has bee11 clone in the case of Greece in 
recognising that the Phoenician and South-Semitic similarities 

I Thn I h w n  of Mediterranean Civilisation, p. 41. 
/ Op. o i t .  p. 33. .3 Op. rit.  p. 40. 

Op. cit. p 39. 
5 .To~~rrjel Royal Anthropologirnl Inetitute, Vol. S L V J ,  p .  226. 
8 Virlr: I'rtrie'n tnhle in Bcientia. 
7 u p .  r ~ t .  p. 31. 4 Op. cit. p. 39. 
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were due to their all having drawn from one common source. 
Thus we may accept Duasaad's table ' for the presewt slightly 
lnodiiied (as shown by the italics, as possibly configuring the 
development of alphabets. 

Alphabetic prototype 
I 

I 
X (Cypt io l~  ?) 

I 
Archaic (Proto- Egypto-Graeco- Indic) 

I I 
I I 

- - 

Phoenician Sahaean 
I 

Greek, Latin 
I 

Early Indic 
alphabets alpl~abets alphabets, etc. alphabets 

I 

That the cluestion is not so simple would be realized by 
finding that we have probably to recognise the remnants of a 
Hittite or Phnestos disc-like or a cognate hieroglyphic system 

in sucll sporadic figures as 8 3 from caves in Orissa2 
and in some of the signs oE the earliest Indian seals which have 
already led to considerable speculation. As to whether with 
the Hittite language they are probably bound up with the 
Aryan question, is a matter about which i t  is too early to speak 
a t  present. 

As for the proper ncrophonic values of these early Eorms 
I think it \\auld not be quite safe to say anything till we 
hare cliscorrerecl some bilingual inscription as a t  Caria " 

Besides, the linear alphabetiform character of several pre- 
cuneiform Suinerjan signs, of some archaic Chinese signs on 
l~ones, of the Rejang alphabets in Indonesia as well as of the 
letters of Orkllon, ~'enessi and Otarou scripts all bearing a 
curious fn~i~ily-likeness, shows the conilection of this question 
wit11 some prel~istoric racial or cultural mig~ations in Asia, of 
which I hope to be able to offer a studv a t  some future date. 

I Les Civilisations pre helle~liqlies, 1010, p. 293. 
W i d e  Corpus Inscriptionom Indicarum, Plate XVII. 
' Vide J .R, .A.S .  Jan.  1020. 



15. T h r e e  Tibetan Repartee Songs. 

In  his ~llccnzial of T i h e t c ~ ? ~ ,  Major Lewirl bewails the fact 
that  with regarcl to  Tibet ,  ' the familiar tongue of the  people, 
their folk-lore, songs and ballads are all unltno\vn " Thi- 11 as 
bvritten in 1879, a l i l~ost  laalf a century ago, and thougl~ sincr, 
that date a n  enormous a n ~ o u ~ i t  of neu material has been 
published, shedding light on the nlost cliversc probletns connect- 
ed wit11 the Land of Sno\\s, yet  the  statetneni renlaiils t ~ ~ u ~  
to this date. The relation between thc know11 and tlie un- 
known is still quite disproportionate. Frnncke, Lnufer, Mar.\. 
O'Connor and other5 have added to  our kno\vledqe ot these 
matters, bu t  of folk-lore, song5 and balladc; n c kno\\- ve1.y little 
indeed. It is difficult to  say what 1ci11d of lore or lit,ernt~ire 
I.ewin had in mind nhen he made his ].emark, but  I am in- 
clined to  think tha t  he niust have thought, aillongst othcr 
things, or' a most remarkable expression of the Tibetan inincl, 
the repartee song, or turn song, called ~ g ~ ' q , q ~ ,  gsrinp 

bshad, in Tibetan. This word is not to  be found in the dic- 
tiona,ries a;ld without search through the  literature I remember 
only a single reference to i t  in books on Tibet. This reference 
is to be found in Sarat  Chandra Das' Tibetan Gra1nrna.r. but. uli- 
happily in a form both brief and confusing. On page 60 of his 
Introductioil to  the Gralnrnar he says : :' I n  the repartee songs 
of Tibet which generally consist -of verses of two lines of six 
svllablea each, there is rhythm ", and he refers to  Appendix 
1X of lJook I for the  application of the  reinark. This appendix 
bea.rs the English superscription : ' ' The  lovc-songs of t,he sixth 
Dalai Lama T ~ h a n g - ~ a n g  Gga-tsho ", and consists of three 
pages of Tibetan text. Gnhappily the  preseiltation is rather 
confused. I n  the first place, these love-songs are not repartee 
songs at all. secondly, the  text  given does not consist of one 
piecc, but of two pieces. The first portion is a reprint (niit,h a 
few iines left out) of an exceedingly popular little block-print. 
containing a selectioll of these love-songs, a selection which 
apparently leaves much to be desired from the  points of vie\\. 
of both arrangenlent and  met,hod. The second portion, consist.- 
ing of the last eight lines of page SV, which are evidentl? 

also take11 from songs attributed to  Tshang-yang, though not 
contained in the little block-print, are arranged in n manner 
lvhich ltllows of their being described as  a repartee song. But 
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Sarat  Chandra Das does not  give a separate title to this por- 
tion. T h e  block-print alludetl t o  was kno~vn  before. E. H. C. 
Walsh mentions i t ,  in his article in the J.A.S.B., Vol. LXXIII, 
P a r t  I, pp.  118 -177 ( I  904), entitled " A List of Tibetan books 
brought from Lhaasa by the  Japanese Monk, Mr. Ekai Kawa 
Gochi ", on page 154, a s  No. 42, and mc~itions that  the little 
work. measuring 10: x 3 inches as to  paper and 7$ x 2 inches as 
to  print ,  with five lines t o  the page. can be had from any book- 
seller for abou t  4 annas. I possess half a dozen copies of i t ,  in 
two different prints, all of the  same size and style. The title 

4- 
is, as correctly given b y  Walsh, &EN' T ~ K W * ~ J * ~ &  y{flWqq* 

dra  Das has  changed the  words 4 q . q ~ '  in the title into 

q4JAs4]' and has left ou t  the  Z,$Js9'4., whilst also omitting 
V 

a few lines of the  text .  The word f2,qqq' is a form of ~7 .q '  
w 31 ' w 

to  collect: which is not  to be found in the  dictionaries. That' 

this  little book of songs should be styled a qq'aq*, biogra- 

phy or  life-histor!,, nlight seem strange a t  first sight. 
I t  is, however. explained a s  due to the  fact  that  these poelns 
are  anto-biographical iu nature and in their totality contain 
Tshnng-yang's true liEe-story. qq.~rjqq* stands for plea,s- 

V 

i r ~ g  selection or  " selectior? of melodiousness." This antho- 
logy is evidently ba.secl on a.n ampler collection, bu$ I have 
not  been able to ascertain t,he existence of a Tibetan print of 
such a work. None of Iny Tibetan friends know of any other 
block-print than the  one we are discussing. Manuscript copier 
of larger collectionr are known, on the other hand, and I possess 
a little umerl MS. \vhicl~ contains several lines not in the above 
edition. W h a t  is remarkable, in t,his connect.ion, is t,hat there 
exists a European print of such a larger collection. I possess 
eighteeri battered and soiled pages of i t ,  picked np in Dnrjeel- 
ing. Zjo one can give me any  ir~fornlatio~l about i t  and I have 
never seen it mentioned in any  bibliography. In  mv remnank 
the beginning and end are missing ; it begins with page 7, 
c ~ d v  with page 23, and lacks pages 19-28. I t  has  been prirltecl 
t i ther i ~ t  the R e n d  Government Press in Calcutta or a t  its 
t)r;tncl~ in Darjeeling, but  on enquiry I found that  both offices 
hnvt.  no records about its production. T suppose i t  must 
h i ~ ~ e  l ~ e e r ~  printed there urlder the supervision of Sara,t 
(,'han(lra Ilas. but  it seems tha t  every tract: of i t  has dis- 
amjeared 9ince its production. This copy has the title &EN. 



4 -7 
EN' q&q*ayqmfl. at  the top of its pages. I t  contain? 7 5' U 

eight double lines of t,welve syllables each on each page, every 
couplet being serially numbered. The first number is 46 and 
the last 212, but there are several mistakes in the numbering by 
doubling or omission of ~iurnbers. Both, block-print and type- 
print, have an appreciable proportion of matter in common. 
?ril!7 ~ilned RIS.: of \rrhicll t,he orthography is deplorable, bears 

4A 
the title ? ~ * Z J ~ ' W & ~ T ~ E N = ~ - W ~  = y9(3~.4qy ( 4q~S.. .3 ) 

I t  contaius 144 six-sgllabl~cl lines 1 owe i t  to the ~ e v .  P. 0. 
Boddlng of Dumka. nnho with generous courtesy made over to  
nle this little find \vhen he heard that I was studying Tshang- 
yang's poems. This much then concerning the matter of Sarah 
Chandrn Pas '  Love-songs and Repartee songs. His text con- 
sists of two portio~ls of incomplete and badly arranged lines 
from Tshang-y ang's poems. Only careful study can enable us 
to re-arrange them in some consecutive and connected order. 
Gaps have to be filled in and many lines have to be transposed 
Several poems may even prove incapable of completion with 
the material available. Besides, the major portion is made up 
of snatches of songs or perhaps ever] complete songs, but not 
as a repartee song. His last eight lines, however, constitute 
such a repartee song or 9(3~'4qq*. We have therefore to 

esplai~i what this is. I n  doing so we \\..ill first discuss the 
word. Tllis is defined by mv friend Lama Padinacandra as 
meaning q ~ g ~ < q . $ ~ q . ,  to retort in turns, a verbal t i t  

for tat ,  e n  alternation of rejoinders or repartees. I t  is a 

honorific form of the noun agreeing with the verb 4qYq' 

%q(.q. The primary meaning of this term, however, is 

simply to explain. I11 fact t,he yqr4,q$ i s a  kind of 

verbal tilt or joust ellgaged in for the sake of amuselnent or 
diversion subject to definite c~nvent~ions, n semi-poetic 
battle of wits, a duel with tags. It: is immensely popular in 
Tibet. I t  is pract,ised in the family circle, in gatherings, 
during picnics, anlorlg~t young and old. -4 dialogue is st,arted 
in the hearing of tfllose assenlbled. The original remark must 
have some special point in it calling for a. reply. It may be a 
hidden taunt and the11 tile answer may be all the more cutting. 
4s this forlll of amusel11ent is often resorted to after copious 
libations of chang, wI1e11 the spirits are rather heated, tlie con- 
versation is not a,lwags carried on in a illinor key, both ns 
tJo words a ~ t d  subjects. The anlorous dia.loguc! is much appre- 
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ciated. Our san~ples  are a!l three of the kind. Cleverness in 
allusio11, and dexterity in conveying hidden pleanirigs are 
greatly admired. The nlorcls used may be quotation* or, 
though it is a rare gift to be able to do so, ma? be made u p  on 
the spur of the moment A s  a rule the sentences spoken are 
quotations from an imnlens~ nlilsq of oral tradition tloatiug 
about-mostly unrecorded-in the injnds of the people. If an 
answer is not to the point the listeners declare one of the 
debaters vanquished Repetition of a same line i11 one re- 
partee song or even during one whole evening is a point of 
defeat. Non-reply, too, dicqualifies. Pron~pters are some- 
times allowed, and sometinies the actual speakers are not 
limited to a single pair but  the! wranple in parties. 13 varietj- 
of the 9(5L.qq7' is the fl'mrq* in n hie11 not two people 

v 
keep up a dialogue: but in ~vhicll each of those present is sum- 
moned in turn to recite or declaim his line or lines. On such 
occasions the individual cal l~t l  up may either choose n song. 

TqQ', a story, qfl'gq' or a h ~ , n ~ n  fl i'w', or sn:dhche* 
9 3 - 

from them, hut  the essential point is that he shoulcl be ready t o  
declaim coherently and properly, itnmediately when called up011 

to do so. Who  is silent when callecl up is declared defeated 
It map be readily imagiiied that a t  these occasions a great deal 
of good-natured but rather rough henry banter, chaff and 
badinage is indulged in. When the dialogae js ;in amorous one 
i t  readily assumes a form of verbal horse-play. Inl~uendo is a 
great point and the olcl battle of the se.ue.: is fought in all the 
accents oE coyness, disdain, masterfulness, artfulness, coquetry 
or broadness in turn. I'oetic and delicate feelings and similes 
are not absent either. Good gsung bshad experts boalt of being 
able to keep up the contest for days without failing and with- 
out repetition. They nil1 bonst tha t  :- 

1 have a dammed up sea of old songs. 
I have a heaped up ~nountain of new SOII~S.  
NOW I will pull out from the breast-lolcl of nl3- coat 
'rhe song in answer.' 

I For i .8 '  in the above verso, <.sq. is elaid. I ohtained tllis 

vorre from J,amm PadmacantIra. 
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Fro111 the above i t  should be clear tha t  the  discussion is 
held in poetry ant1 the  inore telling {.he quotations are n~hicli 
are used the greater is i;he renown of the  speaker. Tshang- 
yang's love-songs seen1 to  cont,ribute a large aillount of t,lle 
matserial for these enterta.inments. The  last eight lines given 
by Sarat Chn8ndra Das may be read as snch n dialogue, t,hough 
a very brief one 

The gsueg bshncl is not exclusively amorous bu t  often so, 
and naturally so amongst young people of dif!erent sex. I t  
may, however, also be a compli~nent~ary tlialogue embodying 
~nutual  coiirtesies and flatteries. It may even be a myst.ica1 
song of a religious nature. 111 Milarapa's works t,he la.tter 
kind of dinlogue is to  be found. Other ra.rieties of the gsung 
bshad are t,hose in \vhich t,he dialogue is meant to convev 
complaints, advice, nclmonitions or n~arnings to rile11 of 
position or rulers present which \vould not  be well received 
if told directly. Others again those in which revelations or 
prophecies are tuade. Others again e vpress political or 
social satire anel criticism. There are inany liinds and they 
often afford prec.ious illformation abolut social or political 
ccu~ditions of the times. New gsung bshad ,sayings spring 
up cont~innally: and especially a t  Lhasa a t  t l ~ e  occa,sion - -d 
of the annual gq*rqq.mq~'qx5* The telling ones are eagerly 

t ~ l i e l ~  up arid subseque~ltly spread through all Tibet. I t  
is said that  the now songs are always first sung by the  girls 
nlho draw the \ later  a t  the occasion of the  above festival, the 

Y ewQyfl*9 wlio sing these songs when going about their ivorh. 

The expressions used are highly colourecl, allusive anel 
metaphorical. The gsong bshad is a. Eource of never failing 
delight to  the old and tile young in Tibet and almost takes 
the place of song and lnusic ot Western countries for purposes 
of ente~ta inment .  I n  how fa r  this amusement is specialljr 
Tibetan is difficult to  say. I n  nature i t  is closely akin to  tlie 
old Indian custom of debate, though t,his Tibetan form is 
always poetical. Striking points of contact and similarity, 
however, are suggested by the perusal of the late 8. C. Yid;.n- 
Ilhusana's book on Indian Logic. It would be quite irortll 
while to study these silllilaritics closely. I n  Rengal there u.etl 
to be a form of entel-tainll~ent, now fast dging out,  bu t  still 
~videly prevalent solue half a century ago. uhich nlay be 
compared wit11 the  Tibettan form. It was tliat of t h r  
Iinbirgan or I<abirlarJai, nlsq called Jiirigiin, in whicll pro- 
fessionals held such poetic disputations for the nmuse~nent of 
the public.' The Bengal form was largely one of abuse, ant1 
-___ 

I At the end of this introdaction 1 append, in the form of n n  nddcn 
a few notoq on this mattor and on some collntoral topics. 
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oftell in Tibet,  too, the dialogue is one of good-humoured 
but strong taunting, twitting and gibing. Spiciness in the 
dialogues seems to be an additional recommendation. Though 
broad and primitive. the Tibetan dialogue can scarcely be 
called obscene. In  the gsung bshad r~ature is very natural. 
and spades are called spades. The Bengal custom, as I am 
told. still flourishes a t  Barisal qnd Hikrampur, but is on the 
wane. Elsewhere in India other analogies may probably be 
foulltl. A more direct and a closer parallel may be found ill 
an  unexpected place, namely in Madagascar. Recently a 
French scholar, M. Jean Paulhan, has written a delightful essay 
on a sort of -poetic dialogue of this nature amongst the 
Merinas. His essay is to be found in the Journal Asiatique for 
Jan.-Febr. 1912 (10th series. Vol. 19), page 133, under the 
title ' -  Les Hain-teny Merinas." The same writer has elabo- 
ratred his subject subsequently in a separate volume. Prom 
his descriptions it seems as if the Hain-teny is a true Mala- 
gasy gsung bshad. The points of similarity are striking. Two 
paragraphs from his article may be quoted as strictly applying. 
nzutalis mzitanclis, to the Tibetan variety. It is to be noted 
that the element of mock-abuse provides a great part of Che 
fun, equally in Tibet, Bengal and Madagascar. Paulhan says : 
" Cette r6citation de hain-teny donne & 1'Europben ignorant 
de la langue Malgache l'impression d'une querelle d'intdrets 
tres iipre." Recently I was present a t  the representation of 
a modern Bengali play in which one of  the most delightful 
episodes was a clever skit on a philosophical discussion in a 
parishad betn een two m~ck-pnnd i t s~  the grotesque stupidity 
of which was amueing to a degree. It seemed to me to furnish 
a valuable commentary on Vidyabhusana's serious book. 1 
now quote two passages from Paulhan. 

" The recitation of hain-ten," has hitherto drawn on]!- 
little attention of the Europeans who have dealt with Mala- 
gasy subjects. Nevertheless we should also remember ollr 
almost complete ignorance concerning the rites and dogmas 
of the old Merina religion. In  so fa r  aa both are concerned 
the only Merinas whom the missionaries or explorers could 
interrogate were recent converts who were ashamed of their 
old practices and sometimes desirous to forget them them- 
selves, but always to cause them to be forgotten. But the 
hain-teny is a form of light or erotic poetry ; the discussion in 
hain-teny which is based on anything but moral principles 
has been regarded, by Christian Missionaries, as an ' inspiration 
of the devil ' " (p. 138). 

With a few words changed the same might be pitid of the 
'l'ibetan gsung bshad. 

Again : " the hain-teny is essentially light poetry dealing 
itith love. A man desire8 a woman and tells her 90. A 
1, oman surrenders herself or refuses. A woman who has been 
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abandoncd complains. A man is unfaithful. A wonlall 
hesitates between two claimants. .4 man sings his on7n , , 
praises and the woman who wishes to reject him mocks him 
(p. 152). This is one of the main types of the  hain-ten?. 
It is indeed remarlrablc to read this vivid deecription ~rhic l l  
could not be improver1 upon as a11 analysis of the  three speci- 
mens which we give below. And Mr. Pczulhan surely had 
never heard of the  gsung bshad.l 

It strikes me that  in the  light of these productions from 
Tibet and bladagascnr ~ e r h a p s  some new vicv, s may be arrived 
a t  with regard to  the vexed problem of the  Malay pantun.  
Rut there is still another analogjr which may be mentioned. 
I t  is that  furnished by the  songs of the  Fins. There is a 
difference, of course, bu t  there is also a similarity. 1 quote 
from Arthur Reade's ' Finland and the  Fills ' (London, 1915). 
In speaking of the ancient runo-singers, the  author says 
(p.  11 3) :- 

" The songs \terp sung by two singers ~ilho sa t  opposite 
each other, clasped hands, and swayed forwards and  backwards 
to the accompaniment of a harp. One sang a line, which the 
other repeated, thus giving the first one time t o  think out  the  
next Iine. I t  is clescribed in the opening lines of the  poem 
[Kalevalaj :- 

Let  us clasp our hands together ; 
Let  us interlock our fingers ; 
Let 11s sing a cheerful measure, 
Let us use our best endeavours, 
While our dear ones hearken t o  us, 
And our loved ones arc instructed, 
While the young are standing round us, 
Of the rising generation, 
Let then1 learn the  words of magic, 
And recall our songs and legends. 

These my father sang aforetime, 
-4s he carved his hatchet's handle, 
.And n ~ y  mother taught me likewise, 
As she turned around her spindle, 
When upon the  floor, a n  infant, 
At her knees she saw me tumbling, 
As a helpless child, milk-bearded, 
As a babe with mouth all milky. " 

I t  may be objected t h a t  the  Finnish song is altogether on ;I. 

higher level than tha t  of the three gaung bshad here presented. 

The Alerina term for the Iiain-teny, olrabolann, or ~vord-example, i s  
exactly t,he same as the Tibetan expression for proverb or maxim, 

V"T~',  g t ~ m  dpe, also word-example. Paulhan p. 2. 
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hu t  i t  should be borne in mind that  even in the specimens 
given mystical and legendary t lements are embedded, and 
~econclly, that  also in Finland the old stately and cxaltetl 
songs have degenerated into modern fliplmncieu and erotl- 
cisms. 

111 this connection I may refer to that curious dialogue 
between a boy and girl given by Reade on page 110, of which 
urords and situation remind us of our gsung bshad, arid we ma! 
further cluote his old authority, the Meistersingcr amongst 
runo.chanters, Arhippa Perttunnen, who said (pagc 32) : '. All 
through the nights they sang by the fire. hand in hand, and 
never the same song twice. I was a little bog and sat listen- 
ing. and thus I learned my best songs. But I have alread~ 
forgotten much. Kone of aly sons will be a singer after me 
as 1 n a s  after ill?; father. The old songs are no longer loved 
as in nl!. childhood, when thej- 11 ere heard s t  work and in idle 
hours in the rillage. Instead. the young people sing their 
on11 flippant songs. n jth which I 1, oulrln't soil my lips. If at 
that  time an!- one like !.on had looked for runns, he couldn't 
h a r e  written dolril in two veelrs even those my father kne~\ ." 

Another field for conlparisiorl is Nepal. I am told that 
there a custom still prevalls which anciently n7as also follo\\ed 
in Tibet. A group of girls and boys gather together. some- 
ti i l~es as  much as thirty in number and a song-dialogue is 
started. Whoever of the two singers fails to reply suitably is 
declared vanquished and the victor may claim his or her corn- 
pany for the ensuing night. If the girl is defeated but not 
comely enough to  the taste of the victor he may indemnify her 
with a present in money without taking her home with him. 
This i.: no longer practised in Tibet, but i t  reminds one of the 
Finnish custo~n alluded to  above as given on page 110 of 
Reatle's book. 

The three rlialogues given below mere dictated a t  m?' 
request by Mrs. Yang-clzom, the \ \ ife of one cf my Tibetall 
teachers, Karma Samtan Paul. This good laclv, who has since 
died, came originally from Gyangtse, and n a s  notecl in her 
younger years for her skill as a gsung bshad singer. I t  
very kind of her to consent to dictate them. I studied the 
first t n o  carefully with two of my teachers and ~;.epared a 
translation as well as discussed and revised the test .  The 
third text is unrevised and I append the translation nhich 
Karma Samtan prepared for me. The language of the tests is 
very interesting. It is true modern Tibetan, and abounds ill 
newr words and expressions. A8 to the  pell ling of the texts the 
utmost reserve should be observed. I have my notes on the 
first two songs which fill a great number of pages foolscap, 
this material cannot find a place here where only a general pre 
  en tat ion is aimed at .  Western knowledge of the Tibetan verb, 
and consequently of verbal orthography, is largely misleading, 



I have gained the  impres\ion t h a t  our early grammarians have 
started on a wrong track \vhich has been followed ever since 
Csoma's Grammar. It is, however, not  the occasion here t o  
r?lal;orate tha t  question. Both, philologically and generally, 
the tests  tvould gain in interest b y  full annotation and discus- 
sion but I content i n ~ s e l f  with printing the text  anel giving 
the translation in the  hope t o  find another opportunity t o  
publish soinething more tletailed about them. T o  give an 
exan~ple of the clebntablr nature ol much connected \t ith text  
and t~,anr;lation I ~vill nleation t\co remarltr inade to  rile by 
Lama Paclmacaiiclra I\ it11 who111 1 discussed some points before 
~rri t ing tlou11 this introduction. He objects stronglj~ to  the  
publication of the  t e s t  in faulty ortlioqraphy, which from the 
point of vie\.il of n Tibeta11 gralninarian is valid. I point out 
to 11i111. Ilo\vever, tha t  wc Eurol3eans ]lave to  take t es t s  as we 
find thein and tlleli nlust t ry  to make the  inost of them. None 
of us are well grounded in indigenous granln~ar  and we c a n i ~ o t  
applj- canons of spelling : we have still t o  elaborate them. H e  

- 

4 

gives as an exanlple the  word CJf3,N' in 11, 6. I discussed 

the wore1 in mv niIinor Tibetan Texts, I ,  (Bihl. Indica), p l ~  
4 

31-32. Pacln~acandm says tha t  4Cq~' does not exist and 

sllo~lld be 4qyg This 4~ . hon. 9(NE.4q?. he says, 77 9 'a 3 

nleails laughter, laugh, qyg He connects i t  with 
4 v - 3  

for \vhicli see Jaeschke, and he seems to  imply that  our TVL* 
4qp stands in reality for 9(~c'.qy~' with the  implied ele- 

b 

meat of malice, taunt  or ridicule as the chief value. He  says t h a t  

' 7  is a o n .  f c r  for ,., s o n g  I n  this sense 
w 98E' UqS means 9(acsqFq.q., to  burst forth in speech. But  

the inalicioue song is 4];9y~; hen. ~ N C ; 4 y q *  He agrees 
U 

w 
that  the religious song is fl 5 .  or a - q'fl; hen. 4(gE'blyq. 9 9 
'This is only an  esa,rnp]e to  show how much uncertainty there is 
i l l  den.ling with Tibetan on the  strength of what the  European 
dictionaries gi\re us. I may add tha t  Padmacandra thinks 
rather disdainfully of the  so-called .' peke": the Tibetan 
prakrit. I n  nine ca.ses out  of ten,  he holds, '' peke " simply 
means ' that  the  111an who writes i t  does not  properly know 
gmmnlar. 111 my long intercourse with h im I have lea,rned t o  
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give due weight to this view. Padmacandra's second remnrlr 
deals with the contents of cur gsung bshad, and is also of 
interest. He  says that  the appositeness of the reply is alnays 
very delicately judged and that  the listeners are difficult to 
satisfy and ready to  condemn. So, he says, for instance the 
second reply in I (No. 4) does not fit and ~\.oulcl lead to  the 
girl being cleclared defeated. A correct answer would l)e as 
follows :- 

.. The boy covertly invites the girl to join him, in No. 3, and 
the answer should be : if you want me come to me :- 

The ripples on the water tremble 
According to the directions the wind blo\vs. 
0 golden bird, don't hesitate, 
Come and fly over the river.' 

Though a t  a first reading the three pieces may seen) 
uncouth and obscure they are in reality very simple. Atten- 
tive reading will soon make that  clear. They are all three a 
lovers' quarrel ending in a reconciliation. They all end with an 
'' and they lived happily ever after." I have added a few brief 
notes in elucidation of some a.llusions which might he obscure 
without them. I hope that this first case of literary collabora- 
tion of a Tibetan lady will meet with the interest i t  deserves. 

ADDENDUM. 

The chief burden of this paper is to present samples and 
an analysis of the Tibetan gsung bshad. The parallels :Ire 
secondary. The comparison with the Malagasy variety im- 
posed itself by the nature of its close sin~ilarity with the 
Tibetan form. The Finnish analogy is more a conl1)arison 
' d'estime.' The third reeerence, to Bengali similarities and 
their India11 ramifications: or extra-Indian origins, was suggested 
by geographical considerations Speaking in a meeting of the 
Asiatic Society of Bengal such a reference seemed appropriate. 
TO do full justice to the subject in its Bengali or other lndian 
beelings is, however, beyond my competence and must be left 
to experts. From the interesting discussion following the 

--- 

I For 47. in line 2 a ~ .  ,nay be written ; for 3'4' in line 3 s(.r\r' 

and for n a 5 .  i n  line 4 ~ Q N ' .  
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reading of nly paper i t  was evident that the brief notes I had 
collected with regard to Sengal and Orissa were neither com- 
plete nor free from liability to be challenged in detail. From 
this 3ame discussion it was further evident that rnost instruc- 
tive information might be gathered and brought for\rrard bear- 
ing on the general q~iestion of the poetic dialogue, the poetic 
debate, or the poetic taunt-song in North-Eastern India, and 
T would like to express my hope that some one of those 
specia,lly qualified sllould do so for the benefit of us all. 
Subject to corrections and nmplifications to be obtained in 
this way I now aclcl the few notes gathered by me with regard' 
to the subject, as a starting point for enquiry in this special 
direction, duly warning the reader that  some points hare been 
controver bed. 

My information, t)llcn, is that in Bengal there seen1 t,o be 
two varieties of the poetic dialogue, the one secular or profane, 
the other religious. The secular kind has several variations of 
which each has a special name, t.hough some of these different 
appellations are used more or 1e.w synonymously. Mention is 
made of the Kabir Ladai vfqq q ~ t $  or poets' battle ; of the 
Kabir GBn, poets' music ; of ~ a r j a  aaql, or again of the 
HBf-BkhdBi qrpr-qq$ts, " half " (sic) wrestling-ground (jr meet- 
ing-place. They all deal with Kavya. 

The religious kind deals chiefly with Paura1;lic ~ubjec ts  
and is called PaiicBli, qtlsfq7, " bj7 fives." 

Other varieties for which no details hare been given are 
Jsri  GBn ql fa-q; l ,  current music or, as some explain, declara- 
tion song ; and Jhumur-gan ysp-slt;l . 

It, is said tha.t $he kind called TarjB is mainly prevalent 
amongst the iower classes and the origin of t.his forin is 
ascribed to Mohammedan influence, poetic ' prize-fights' having 
been instituted a t  the Mohammedan courts. The term itself 

said to be derived from Ar. tarji" e y ,  repetition, burden 
(of a song), echo. 

In the term Hiif-akhdai the syllable hBf is the English 
'' half," and refers to the division of the mecting-place in two 
halves for the pa,rties. 

l t  was explained to me that pBficBli means " by fives " 
and is so called because what the one leader sings is repeated 
by a chorus of four others. This statement, however, was 
controverted in the discussion a t  the Society's meeting. I 
was also told that in the paiic5li there is only one party and 
that is all the other varieties given there are two parties. 

Jhumur is said to be the name of a kind of music and the 
Jhumur-gan, explained as tinkling song, from the accompnni- 
ment of the music, is still practised amongst the lower classes 
in Chota Nagpur and its neighbouri~~g tracts. 

In discussing these matters with several of my Bengali 
friends I found no little vagueness? uncertainty and even 
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coi~tradiction, in what I was told. and I suppose that a trained 
folklorist or ethnographer ivoulcl be needecl to sift and com- 
plete the information about customs which a t  present seem to 
be disappearing ancl of which origins, full development and 
ranlificat.ions seem to  be o~i lv  imperfectly knowil. An instance 
of the uncertainty as to the reliahility of information is fur- 
nished bv the follo\ving note about Oriva customs. My 
informant is a well-educated gentleman in good position. 
Evidently what he tells nie is what he, as a,n Orij7a, knows to 
actually exist alrd happen. Nevertheless this note was criti- 
cised-in a ma.nner both instructive ancl courteous-in the 
Society's meeting as misleading and incorrect,. But now mc 
are up before this dilemma : a man born and bred there says : 
this happens in my conntry, against which a scholar of author- 
ity maintains this does not happen so in that  country. 
What seems to me of first rate importance in this question is 
that  a native of the country shonlcl think that  i t  happens so. 
\Ve a,sk : why and how '2 S n  T now add the note on Orissa as 
1 originally read it ,  with special enlphn~is on it,s last sentence.' 

': My friend Mr. Parani&nnnda Acnrya, who is an Oriya by 
birth and ta.kes great interest in the literature and traditions 
of his country informs n ~ e  that  also in Orissa two forms of the 
same kind of dialogues are in vogue :- 

One of them is customary in the so-called f q ~ R  BUT 
VivR ha sabh8, marriage gathering, amongst the Brahmans in 
the Cnttack and Yuri Districts, and takes place between the 
completion of the marriage ceremony a.nd the erlsuing marriage 
dinner. The two parties. belonging to the bride and bride- 
groom, arrange themselves into two grotips and fight a 
friendly battle of quotations in Sa,nskri~;: meant, in friendly 
rivalry, to establish the superior attainments of either party. 
The battle is fought with great determination a.nd earnestness 
and forms one of the essential parts of a proper marriage feast. 
As in the other varieties, non-reply, or lack of suitability of 
the reply, disqualifies. The discr~ssion of ten lasts several 
honrs, scarcely ever less than an hour. Connected with this 
form of debate is also another varjety called 2q qra, a contest 

a ion. in Veda recit t' 
A second form of the Oriya gsung bshacl is more like the 

Rengal p8iicAli ancl is called 91q-Gila161 (b8di-g8yann) in 
Origa, quarrel-song or dispute in singing. This kind of song 
is sung b y  profesuionala, in two batches of about half a dozen 
lnen each, who sing in turns. Further enquiry about these 
matters would evidently be well worth while." 

- ~ - ~ 
-- .. ~ 

I $ 1 ~  informant recently visited his native place and book special 
p:lins to "erify his statements to me by local inquiry ; nu a result 110 

a ~ a t l r o ~  me now that he la confident that his original statements were 
c ~ ~ r r e c t .  



Jly last note on the  subject of l~arallels is by Mr. W. 
Ivanow who was so kind as to  communicate to  me the  follon- 
ing valuable remarks bearing on the  subject belonging t o  the  
experiences of " h i s  " Rast. I a m  glad t o  add them t o  t,he 
other inaterial hern presented :- 

" This form o f  poetical composition is quite comnion in 
t'ersia and Turliistnn. Yo11 k ~ i o w  the  literary and classical 
forms of ~ l u n b z i r a h  ( 8,LLix ) for \\hich you can refer to  
E. G. Rro~vne's Literary Hi.-;tory of Persia, Vols. I & 11 (espe- 
cially Vol. 11, \\here these fornls of coalposition are discussed). 
Therefore I will tell J ou ,scn~ething about which you cannot 
find information in  the literature. nanisly, about the popular 
form of the poetry colnposccl in this I I ~ .  The Persian pea- 
santry are fond of quatrains and often one quatrain contains a 
question ant1 n reply :- 

I .  0 girl why wilt thou not go to  thy  relations 
2. To ask about olrr marriage ? 1'Vhat (lost tho11 say ? 
3. I went to 1 1 1 ~  parents :~ncl asked then1 
4. They arc not going to  give mc to  t l~ee .  What  dost  

thou say ? 

Sometinies one quatrain contains a question and t h e  next 
one the reply Sometimes in two connected quatrains the 
question and reldv follon- the one after the  other in each as for 
inst,ance :- 

I .  Question 1. 2 ; reply 2. 4. 
I .  Question 1. 2 ; reply 3, 4. or 
I .  Question 1 ,  2 ; reply 3, 4. 

I .  Question 1 ,  reply 2 ; question 3 ,  reply 4. 
The subjects are very difterent--love, marriage, abuse, moc- 
Irery, etc., etc. I possess, for example, a fine specimen-adia- 
logue between a Wolf and a Shepherd. 

The origin of  this sort  of songs (which sometinles live for 
hundreds of years) is chiefly improvisation. I n  the patriar- 
chal life ol  the villagers who are not tied by the strict proscrip- 
tions of Muhammedan eti~luet~te,  the young people of both 
sexes freely enjoy eacll other's society. And often for play, 

an assembly, the young talents, boys as well a s  girls, con- 
test in a t1ispln:j of wit and invention. And in fact ,  under a 
coarse and ufil)olished fornl, one can recognise a well-shaped 
' curve ' of thought, 2nd in the productions of the women one 
feels occasion all,^ 13321 fe111inine care and affection. 

I suppose tha t  in leferring to Finnish contest-songs you 
think chiefly of the  Kalevala. a beautiful, although somewhat 
shadomy, fleshless, son? of the  North. I n  this case the two 
singers seize each others' hands and begin to  sing. 

The Kurds, to  return again t o  Eastern countries, are not 
SO fond of the pastime but occasionally elljoy it. The Arabs, 
as fa r  as I know, practise and have practised this thing in 
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antiquity only for abuse. It is a co~l~lnon picture that two 
warrior-poets come in front of their 1-espective partieg. stancl- 
ing ready to  fight, and begin a contest in verse, consisting oE 
boasts of themselves and the nastiest insinuations against the  
adversary The sides, the rank and file, take a keen interest 
and those whose nerves are first unable to tolerate any longer 
tbe ghastly abuse of the enemy rush first into the skirmish." 

TEST. 
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(HERE)  SOME REPARTEE-SONGS HAVE REEN WRITTEN, DIOTATED 
B Y  MRS. LUCK-ABUNDANCE FROM GIIOOJIPAHAR: HAIL , 

First Part.  

B = Boy ; (: = C4irl. 

I .  'B. That the boot and the boot-leg have separated, 
hair lorla ago has i t  happened ? 

The hoot-leg was not satisfied, b u t  wourltl itself round the 
I I I I J G ~ : ~ ~  of the calf of the leg. 
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2. G. You empty bea.uty from the  upper valley, 1 have 
the honour to  yish you farewell. 

In  the lower valley I have found (another) snotty.  
NOTE I.-" Snotty."  This inelegant word cannot  he translated 

clifferently. D. " snotnt:us." 

3. B. O little bird on the  willow tree, don't twitter so 
much. 

If you have anytbiug t o  S R ~ ,  come ou t  (fro111 your hiding 
place and come) 11~1-e near me. 

4. G .  'L'tiat the  willow ~ha l res  is by virtue of t.he nature 
of the air-element. 

1,ittle bird, don't feel anxiety, the roots have (firmly) 
grasped the  ground. 

5. B. What  is i ~ )  your mind ? Speak frankly to  me. 
I cannot speak in \\lords of prophecy with the occult know- 

ledge of a Padma.  
NOTE 2.--The occult Irnowledge of Padmasembhava .  

6 .  G.  True, I have found a turquoise, but whether i t  was 
a good or a bad onc I had no chance. to  find out. 

0 all-pervading Master God, may i t  prove to  be a flawless 
turquoise. 

NOTE 3.-1.e bon Dieu,  der  liehe Her rgo l t ,  God spolre~l  of in a con-  
fidential, familiar manner. 

7. B. Please, ,you: \\rho are a Chiiiese turquoise, don't, 
block the Tibetan turquoise's way. 

Please, you all-men's slut ,  don ' t  s tand in the way of thcse 
u'ho are properly married. 

8. G. You old scarecrowl, i f  you ha.ve got a cold iu thc 
head, 

I will give you (some SOLIP) of'boiled bone of a d ry  dog's 
head. 

9. B. To the  right a walnut tree. to the left an  apple- 
tree. 0 great chatterbox, I have spent nly ljfe in liappiness. 

10. C. There is no question of eating the peaches tllcugh 
the tree is full of fruits. 

There is no question of seeking the s\\-ectheart, ttllougl1 
gossip is full of rumours. 

11. R. I set out t o  s t i tc l~  a male boot, but i t  t,tinied out 
i l l  fenlale shape. 

I think there is eel-taiul!~ a ltnrmic tie (between 11.;). do11.t~ 
make yourself too difficult 

NOTI.: 4 -Tit,,,ti~n l,oots nrc, tliff,,rc,nt, in  shnpv for tnen and t~01ut.n. 
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12 G .  From a steep, high cliff, a hare is reading. 
I have deeply understood the  teaching ; I shall not  heap up 

sin. 
NOTE 5 -Perhaps the Tibetan hare tha t  reads is like the English 

little bird tha t  whispers. 

13. B. 0,  full moon, if you are to  be obscured by a 
cloud what else will happen to  the  hare in the moon but to  
come to  an  (untimely) end. 

14. C:. Whilst I have not  given my heart  to  another, 0. 
how great is the greed of the  other's love. 

Whilst the bodies have not been one. 0, how great is the 
greed of the  life-mate. 

15. B. There is a world-forsaking, reality-knowing self- 
saver (living) between sky ancl clouds. 

Please, good white cloud, make wav for me to meet 
reality (also). 

NOTE (3.-.' Between sky and clouds " is as much as heavenly, cele- 
stial, in this case simply adorable, " you angel," as applied to t,he girl. 

'' IVorld-forsaking, reality-knowing self-saver," simply saint. The 
boy says " you are a saintly angel." 

16. 0. A good horse with wings like the  wind, a goor1 
man, beautiful like the  figure in a picture. When I have seen 
the  wincl-like wings, I h a r e  remembered the  figure in the 
picture. 

NOTE 7.-" Beautiful like the  figure ill a picture ", like the English 
idiom " she looked a picture," simply very beautilul, applied to men. 
A horse with wings like the wind, simply " e, swiEt horse." 

17. B.  I n  a snow-white cup lion's milk has been poured. 
0 good Master God who a r t  evervwhere, let no drop of 

ink be pu t  in it.. 
NOTE 8.-' Snow-white cup ' ir an idiom for  a perfect person without 

fault  our hlernish. 
NOTE %--Mastor God, a s  above in No. O. 

8 .  . On the  thin perch (sits) t h a t  bird steady-like 
Turquoise-dragon 

Tha t  the  karmic link between us is finished, 0, h o ~  can 
i t  be true.  

XOTE 10 -The name oE the bird means only poetic praise, not any 
rnvt,hical hird. 

Secor~d Pc~rt .  

B = Nan or Boy ; C: = Woman or Girl 

1. Womun. U i d .  1 have not a&ed the  belovecl : be 
permanent life. mate. 

Remembering my parents for some time, I asked : be 
(:onsoler. 



2 .  ,lla1~, Boy. Bring some red fire , I will smoke somt. 
sweet tobacco. 

Rring a small square cushion, I will reflect deeply. 

3.  . 0 YOU pretender of a pipe ! The st,alk is broken in 
the middle. 

Have you perhaps become certain of a South-Valley 
bamboo ? 

XOTE 11.-The whole of No. 3 nleans only : have you found another 
sweet-heart whom you prefer ? 

4.  H. For a single pipeful of tobacco, good sweetheart, 
do not scold me. 

During in? wa~ldering in the wilderness i t  was even better 
than the good sweetheart. 

5 .  G .  0 primeval snow-mountains of the IJpper-Valley, 
imlnutable Great-place-good-sno\\.. 

The river flows uninterruptedly, the Nyangtii of the  long 
golden basin. 

NOTE 12.-This ~nounta in  is said to be on the road to Lhasa a day 
and a half beyond Oynngtse. NyangtG. or Ngang-tii, said to  be either a 
villago on the eastern bank of the River Nyangchu, near Dongtse, be- 
tween Gyangtse and Shigatse, situated in a valley which looks, a t  tho 
time of the ripening crops, lilt0 a polden basin, or the rivor itself a t  
the base of the mountain. 

6. B. Please sing a song i n  a sungla tune (such as) of one 
with a nlelodious voice, 

More melodious than the  reading sing-song over the  re of  
the man reading Padma's revelation. 

NOTE 13.-Sungla, one of the fixed tunes in which poems can be 
recited. 

P . . If for the benefit of my throat I get some pure  
water frcm the pure pass, 

There is  nothing I cannot sing in the way of songs of m:l 
owri invention. 

8. B. That  the finger-ring is a mixture of iron and cop- 
per is truly the kindness of the  beloved. 

Yet, though I a m  inclined to slip i t  on, there is one reason 
preventing me t o  speak the final word. 

9. Ti. If t,he turquoise is to  be set in the ring. i t  is no\\- 
the time to  set i t .  

If not, tha t  small trurqnoise of f!a~vless quality \\'ill not  
ren~aiil long. 

10. B I have made over there a t  the upper par t  of the 
lake a darn as strong as  a rock. 

I n  the lower part  of the Inlie n golden-eyetl fish 11 n s  le f t ,  
~ h e r l d i n ~  tears. 
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11.  G. That the dam a t  the upper part of the lake had 
been shifted, was unknown t o  the fish a t  the lower part of the 
lake. 

That  the trunk of the tree was rotten inside, was unknow~l 
to Miss Hawk. 

12. B. Having gone to tlie shore of the ocean. 1 have 
found a string of pearls. 

But as there ivas 110 golden end-head, what is the use of 
the string of pearls ? 

13. G'. 0 Tibet.nn child of fate under the small multi- 
colou red apron, 

Don't move your four limbs. I have to seek a father 
for you. 

14. B.  Whenever I see the willo~v-grove myself; I have 
no appetite. 

Whenever the thought of the little bird arises within me, 
my night's slumber is broken. 

15. G. The good horse is clever a t  ambling, the good 
man has disappeared behind the pass. 

The man with the beautiful e!relashes, a t  this moment, 
where is he ? 

16. . If the rain must come clouln, may i t  not come 
down on the dabchi drilling ground. 

For Mr. Sergeant Bondieu's hat  will lose its colour. 
NOTE 14.-The dabchi drilling ground is a military drilling ground 

about a rn ile north oE Lhasa. 

X 0 . r ~  15.-In Tibetan a man may have the name God," but with 
a fnmiliar connotation like 1). Lieve Heer. I n  G. a Herr Liebagott 
or in Fr.  a 31. Bondiou might be imagined. After all the name is not 
much stranger than,  for inetanee, t ha t  of Christie." Amongst the 
Tibetans, as amongst the Catholics, there is a certain amount of familiar- 
ity with heaven. 

NOTE 16.-The sergeant's ha t  is par t  of his costume or a sign of his 
rank,  his badge as it were. 

17. C:. The beloved one is on the other side of the pass. 
I am on this side of the pass. 

If there is (still) any I(arma (between us) may we  meet at  
the top of the pass. 

18. 0. 0, bird flying in the heavens, 0, leaf -lover, you 
~po t t ed ,  little magpie, carry (this) news to the glrl'e drilling 
ground. 

1 .  . Please tell that in the heart there is heart's 
HOrrO W.  

please tell that there is no sickness ant1 no cold in the 
1)od.v. 
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Third Part 

IV = Woman ; 144 = Man. 

1. L V .  The meadows of the  mountair1 called Fish Hil! 
seen] very con~fortable.  Brother little son is like a meadow- 
ornament flower. 0 meadow-ornament flower s i t  on the  
meadow. I unfortunate girl must go to  nly own country. 

2.  TB. T have slept one night in the  bedroom with t h e  
window I have slept two nights, because I could not  give 
up the little boy-. 0 horse-boy, lend me the  key of the  stable. 
0 horse-boy, I must ta,ke ou t  t h a t  red-coloured perfect 
thought (i.e. the horse, the object of the thought). 

3. 1 .  For tha t  horse I have paid fifty ngulsang I will 
put a bell-belt on i t  for which I have paid three sang. To thc  
far ocean-place the  road is rough 0 horse-bov, please shoe 
the horse. 

4. TV. 1 have asked : remain in peace. He answered : 
go in peace. And the  tail of these farewells has been left 
behind. And the  right-turning tears havc fallen. 

5.  I .  Streamlet, How on, flow on. Yes, flow on d a y  
ancl night. I ,  fish, will p u t  m y  trust  i n  the  Vajra-rock. 

6. 1'. If, without reaching, you lift u p  pour heel (stand 
on tiptoe), the seam of the boot will burst. If vou look a t  n 
tlistance \vithout seeing, the  nerve of your eye \\fill burst. 

7. M .  The inside of R'ladam Auhal has been filled up by 
Mr. Doehel. The inside of the  best little turquoise has been 
filled up n8it.h no silkell thread. 

8 .  TI'. The cup is a s  if ~.eddish white. Such are, I tell 
you, in the Lhasa baznr. Kindness as  if oE father and  
mothel-, they are not in the  Lhasa bnzar. 

9. M. If you listen to  the  talk of the people then the  
earth \\rill tremble. I myself, on Padma's cushion, remain 
n~ithou t change. 

10. Itr. Having enjoyed pleasure as small as a louse, the  
lleople's gossip has grown as big as a yak Having mixed tho 
soft bodies of flesh, what are you going to  do ? 

11. M .  0 king of the black scorpions in the  nlidst of 
the white sand, having p u t  on a little iron boot, colne on t o  
have a fight ! 

12. M'. As to the rain falling down from the heavens, I 
cannot auk i t  not  t o  fall down. As to  the  drops under t h e  
gutter, snrely, I will not  hold up  (a pot to  catch it). 
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13. 1W. I11 the stony jungle anlongst the animals, woman 
is like the  hare. The  necessary tail is not  there, bu t  the un- 
necessary ears are long. 

14. W. On the  top of the  tiger hill pass I have sung a 
few sweet words. Though the  mountain is made of earth and 
stones, still i ts  head has nodded (for pleasure). 

15. M .  You male horse are not  a " siling" horse, and 
the  " siling " horse is no t  a n  ambler. You yourself do not 
feel shy ; there is no-one t o  pu t  on  the  head-stall. 

16. W. The tiger pass is not  my father's estate, the 
building is not  for always. Having made the square temple 
I will return to  m y  own country. 

17. M. Formerly, on the  tiger pass. 1 did not know 
there was any  temple. NOIY on the tiger pass a magic temple 
has been bnilt. 

18. TY. 0 ~70u workmen (masons) dwelling on the tiger 
pass, do not 1001s a t  the  girl's face. Please look a t  the corner 
of t h e  wall. 

NOTE 17.-Workmen in t he  sense of the India11 mistry as against the 
coolies. 

19. M .  T an1 very sorry.  I a m  now more sorry than 
ever before. Not onlv a m  I very sorry but  even the birds of 
the  heavens are sad. 

20. W .  Don't be much grieved in your mincl, 0 son of 
the good mountain cloud. After the  cloud has passed a time 
for meeting will come. 

21. M. On t h a t  Vajra-rock there are many vultrlres' 
nests. May the  vulture's lifc be long, then the  vulture'? 
young ones will be happy. 

22. W. I will climb the  rock. I beg you to lend me 
the  pick-axe. I will p u t  my confideilce in you. Do please 
love me. 

23. M. 0 you beloved sweetheart pea-blossom, urho 
have come from Eastern India,  you are welcome ; please let 
your mind be completely a t  ease. 



The Oldest Chr i s t i an  T o m b  i n  Nor thern  India  and 
t h e  Uni ted Provinces. 

By  MESROVB J. SETH, M.R.A.S. 

I t  is not known perhaps tha t  Agra which possesses the  
mccst magnificent Mausoleum the \vo~'ld has ever seen, contains 
a t  the same time the  oldest Christian grave in Northern India, 
a grave much older than t'he one enshrined in the  world-famed 
TAJ. 

But  where is this most interesting grave to  be seen ? 
There stands in the  beautiful old -4rmenian Cemetery at, Agra 
(now called the R.C. Cemeterv) an octagona,l, though quite 
nnpretentious ~ l a u s o l e u m  a,s compared with those erected after- 
wards in the same cemetery to  the  memory of Hessing, the 
notorious Sumru and  other military adventurers. And in tha t  
edifice, which is the oldest Christian structure a t  Agra, a,nd is 
known as the " MARTYR'S CELAPEL, " ie to  be found the  grave 
of a rich and very pious Armenian merchant caller1 :' MARTYHOSI.: " 

who died a t  ~ g r a  in the  year 1611 A.D. 
But  before proceeding with the  description of the tomb and 

the bi-lingual inscriptions on the  same i t  must be pointed out 
that  the Armenian name " MARTYROSE " r w p m b p n u  means liter- 
ally a " MARTYR,' '  hence the  present nomenclature of the 
Ajortuary Chapel, although some over-zealous Catholic writers 
arid antiquarians have tried to  connect i t  with the martyrdom 
of the t.wo Jesuit Fathers who died in prison dj~r ing the reign of 
Shah Jahan and whose remains were brought and buried in 

Mnrtyrose's " chapel, there being 110 other consecrated ground 
a8 Agra a t  tha t  time. 

A8 you enter the Mortuary Chapel referred to above you 
\\.ill find on the  riqht hand niche two mural tablets of sandstone. 
one with an ~ r & e n i a n  inscription ab the  head, and the other 
wit11 a Persian inscril3tion a t  the  foot of the grave. I regret 
however to  observe tha t  tile ruthless hands of the va'ndal have 
not spared those tablets as there are distinct traces of cement 
plnster on them which clearly ~ l lows  tha t  they tnust have been 
plastered over and whitewashed a t  one time and later on, when 
in the interests of Archaeologj~, the plaster was removed b\. 
some unskilled worlrrnen with the  help of a pickaxe evidently 
several of the letters on the  tablet became badly chipped. and 
i t  was with considerable dificultp tha t  I succeeded in decipher- 
ing the inscription, and tha t  with the help of a pon7erfrll 
magnifying g1a.s~. 

After what h;\tl \,efallen the said two n~urn l  tablc t .~ ,  I 
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suspected a t  the t ime t h a t  other taldets on the walls of the 
Chapel might havebeen similarly sun~inari ly dealt with by vandal 
hands and I have since founcl t h a t  my grave suspicions and 
misgivings were not  a t  all unfonnded, for to  my horror I find in 
Blunt's ' Christian Tombs  an-1 Monnn~ents  in the  United Pro- 
vinces" the following ominoils lines a t  page 38 :- 

" All the  Armenian inscriptions (save t h a t  of Khwaja 
hlorteuepas) were qn the walls and are now hidden behind 
a veil of \vhite\va.;h from which 1 hope tha t  solno day 
they will be rescued." 

T have since this terrible disclosure requested the Archzolo- 
gical Department a t  ilgra to  remove the  plaster on t,he walls of 
the A!!ortuary Chapel, ancl expose t o  the  light of day the 
valuable treasures t h a t  inay be liidden there, and I venture to  
hope t h a t  the worthy custodians of " Ancient Tombs and 
Jlonuments " will comply with my humble request and thereby 
save from obliviou the  valuable landmarks of rny countryman 
in the once glorious capital of the  mighty Moguls. Now to the 
hi-lingual inscriptions of which correct copies are given below. 

ARMENIAN, 

kn(t.nh. tosns fbli: 

PERSIAN. 



There have h e n  several translations of the  Persi3.n inscrip- 
tion since 1876, bu t  none of them has given n correct rendering 
of the original into English as  will be seen presently. The 
Arinenian inscription is being translated here for the  first time 
and is as follows :- 

" Tn this tomb rested the pilgrim Martyrose son of 
I'I~EERBASIII of Julfa,  Died a t  the  city of Agra and gave 
his goods to God for his soul. 1060 of the  Armenian era." 

There could not have been a n y  slab o17er the grave of the 
Armenian Rlartyrose as the  Archaological Department havc 
recently placed a white m;l.rble slab 011 the grave ivith the 
follo\\~ing inscription which is likewise a translatioll though not 
a correct one, of the Persian inscription a t  the foot of tlie grave ; 
it runs thus :- 

" Here lies holy Khwaja Morteuepus Armenian who was a 
professed disciple of Christus and who was a righteous 
man whatcver he had he gave in charity to the poor in 
token of fidelity to  his adored master. Tn the year One 
Thousand, Sis  Hundred and Eleven from the birth of 
Christ." 

First and foremost the name of the  deceased which is the 
most essential part  of the epitaph has been wrongly translated, 
for instead of the Persian " Martinus. " the Latin for Martin or 
Martyrose, the erudite translators have got-I cannot understand 
how or from where-the jaw-breaking name "Mortenepus" which 
is certainly not a n  Armenian name Then ngain, the  word 
" Moqdesi " ,&J~A which in Armenian means a pilgrim (one ~ h o  
has visited the Holy Sepulchre a t  Jerusalem) has been wrongly 
translated as " Moqaddnsi" meaning a " holy Inan, " and in 
the same arbitrary way the  Persian Word " Gholam " (a  
3lave) has been wrongly translated as a " disciple." What a 
faithful translation ! As there are several glaring inaccuracies 
in thes aid translation, I shall therefore give a correct rendering 
of original Persian inscription :- 

" Here lies interred the Armenian Khmaja Martinns the 
pilgrim, who called hilnself the  slave of Christus, and as he 
was of n charitable disposition whatever he possessed he 
gave in charity to  the  poor as a gift t o  that  blaster. 
One Thousand Six Hundred and Eleven from the  birth 
!Jesus. " 

Now a person who hlllllbly callctl himself the '. slave of 
C'hristus " ( .Fr / ru , , ,nv)  the Armenian for Christ, would turn in 
his grave if he ere called n. h u l ~  man, " so thnt  thc  \vo!'th~ 
translators have done a great injustice to  his memory call- 
ing him '( holy. " I \vould i l l  this connection hnmbly suggesl t'o 
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the Agra Arch~ological  Depsrtnlent to  rernove the misleading 
inscription on the  present marble slab rel3lacing i t  by another 
\I i th the correct translstioli of both the  Armenian and Persian 
inscriptio~ls as given above by me 

NOW let 11s see who this pious slid charitable Armenian 
merchnnt was and where he caine from My good and learned 
friend Father H Hosten, S.J , of St .  Joseph's College, Darji- 
ling. has published in his interesting account of Mirzn Zul- 
Qurnain (an Armenian Grandee a t  the court of Akbar, Jahangir 
and Shah Jahan)  the  following let ter  written from Agra in 1612 
which throws a flood of light on the  subject of this article. 
Father ,Joao de Velasco, S.J., writing his .' Annnal Letter " from 
Agru on the  25 th day of December, 1612, says :- 

"The K ~ n g  granted us for burying the  Christians a con- 
venient and ample ground, whither the  remains of the 
('hristians were transported amid solemn prayer on the 2nd 
of November (A11  Souls' Day) ; the presents offered by the 
C'hristians for the dead were distributed among the poor, 
whether of the  faithful or of the  Pagans : whatever remained 
was carried to  the  Jail to  comfort  the  prisoners which act 
of charity astonished and edified the Moors not a little. 
Lately thi5 place was adorned with a chapel (ternplum) 
erected with the alms of a, pious Armenian, who free from1 
the bonds of wedlock af ter  the  death of his wife, went to 
Rome and Jerusalem on a pilgrimage t o  the holy places of 
o u r  Redemption. From there he went back to his country 
(palr ia)  and bestowed on the  two sons left him after his 
wife's death whatever they had a right to,  after which he 
devoted himself so wholly to  God tha t  he called himself 
the  Lord Jesus' Slave (mctncipiolum) and did not allow 
others to  call him by any other name. However, he 
travelled (livers countries as a merchant buying and selling 
goods and making profits amounting t o  many thousands of 
gold pieces (~cul-ei-Gold Mohurs). E u t  all his gains he 
gave away to  the poor or  spent in other works of piety and 
charity and tha t  so faithfully t h a t  he was loth to subtract 
anything for his own sustenance, for he would say repeatedly 
tha t  these goods were no longer his b u t  the  Lord Jesus' to 
\.rrhom he had consecrated himself. Once after a very 10% 

time, five thousand gold pieces were adjudged him at  
last  in a law suit,  when, to  the judges wonder, he 
presently distributed anlong the  needy the  money he had 
received ; he ransomed very many captives from his owl1 
Purse, relieved many in their wants, gave dowries to Poor 
women of good character and thus  like the Lord Jesus' 
very faithful .rervarit, he spellt hi7 goods and his life. 
nolll)tle.rs, he deserved to  enter into thc  joy of his Lord- 
Hcb was buried in the ('hapel (in trmljle) he had built and 
he : 1 q l ~ ( ~ ( l  TTntl~rr Xnvirr to  writfe over 1li.r t omb:  Here 



lies Martin (Martinus) the  slave of the Lord Jesus.' This 
was done and af ter  his death all tha t  remained of his goods 
wae partly spent in building and adorning the Chapel, a s  
he had ordered, pa'rtly given to the poor whom he had 
appointed heirs to  his property.' ' 

The above testimony from the pen of a good Jesuit Father,  
who evidently knew the pions Armenian personally, is eloquent 
proof of the goedneas of my noble countryman. 

My good Jesuit friend, Father Hosten, who brought to light 
the above highly interesting letter and to whoni I personally am 
very grateful for the ralliable discovery, comiilents on i t  as 
follo\vs :- 

" Is i t  not  pathetic that  the inscription on tha t  good 
man's grave should have been so long a puzzle to anti-  
quarians or tha t  his good deeds should he made public again 
after an oblivion of three centuries ? The inscriptions 011 

his tomb, both in Armenian and Persian, arc near the right 
hand recess of tlie octagonal Chapel as one enters. Thesc 
lines, the  ol(!csl in the ccmetet*y, n ill have been read a t  t i n ~ e s  
with incredulity. as a piece of vain boasting. How niodest 
an expression they are of great realities and of the grati- 
tude of the poor." 

The History of this old Armenian Cemetery a t  Agra has 
yet to be written as there are in the  present day,  despite the 
ravagcs of time and the elements, about 120 graves with 
Armenian inscriptions still to be seen in that  cemetery, many 
of them of historical value, dating back from the early part  of 
the 17th century d o ~ v n  to  the middle of the last century. 
Armenians from all parts of the East ,  with several priests lie 
buried there.  There are amongst them eminent merchants, 
skilled artisans, brave soldiers and military officers, all with a 
history, and i t  clearly shows tha t  the Armenian colony a t  Agra 
must have been a prosperous one in the palmy days of the 
fifogul Empire. For a fuller account of the early Armenian 
settlers in this country, see the " History of the Armenians in 
India " by the  writer of these lines. 



17, T h e  R i g  Veda -A Note on t h e  Arrangement  sf the 
Books. 

I t  has long been recognised that, the arrangenlent of the 
books of the Rig Veda is based upon some arithmetical 
principle, which, however, has not yet  been formulated. 

The Rig Veda consists of ten ~nandnbas (cycles), or 
'books'  as they are generally called. Books ii to vii are,  
more or less, homogeneous in character while books i, viii, ix 
and x differ considerably from the others in arrangement. I n  
books ii to  vii the order is tha t  of the deities, and the hymns 
for each deity are arrar~ged according to  their length. 
According to tradition each of these books was the work of a 
paIticulsr family of &ishis and hence they are termed the  
' family books.' Book viii is also a ' family book ' but differs 
from the others in not being arranged in the orders of the 
deities. Books i, ix and s are not completely arranged on any 
of these bases, while book ix is differentiated from all the 
others by having all i t s  llymns a,ddressed to one deity, Scma. 

The ten books contain 1'01.7 hymns distributed as  
foilows :- 

i i 
I 

i i  i ~ i  i v \- vi vii viii i x  x I 
I 

The fact tha t  the numbers of hymns in the first and last  
books are the  same has, of course, been noticed, but i t  should 
also be noted tha t  the sum of the hymns in books v and vii 
(87 + 104) is also 101, and further tha t  the  other books arrange 
thelnselvev into two distinct groups. There are thus throe 
distinct groups which are exhibited in the  following table :- 

... i ii 1 iii / iv 1 v 1 vi vii V I I ~  ix / x I Totals. 

-- I - I _  - - -- 

I I 
11 4 3 '  . 5" I . .  761 . .  

I 

R 

. . 3 i H  

I . .  62 . .  I 8 7 ,  . .  / 101, . .  114 . .  367 
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T h e  diagram below perhaps exhibits the grouping more 
distinctly. It is; a t  any rate, interesting and  suggestive. 

The paralleliem between the lines B,, B, and A, ,  A,,  A* 
cannot be accidental. Neither can the  facts  t h a t  P (the mean 
hetween BB and B : )  has exactly half the  value O ,  or C. .  and 
that  A ,  i8 the exact mean of A ,  and A, be accidental The 
p o ~ i t i o n ~  of R, and B ,  ehould also he noted. 

Of the  intlivid~ial book3 we note the  following peculiarities : 
Each of the ' fnmilv hooks ' i~ tlivided into two or more main 
grffl1pu n n d  fil~iahvu tlp may he tormcd n tail-end 
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group.' The main groups are in descending order of the 
lcngtl~s of the hymns but  generally the tail-end oE each group 
is on the rising gradient, and also in all cases but one the  last  
hymn of a book is longer than the penultimate hymn. (See 
the sample diagram of book vii below.) I n  the main groups 

there are eucc!ptions t,o the tail-end rule, but for the euds of 
the bonks themselves the  only exception is book ii, a,nd the 
last two hymns of this are well known to be peculiarly 
placed. 

I The last group of book iii consiets of five hymns only and seems 
to have been curtailed for some ieason or other. 





PROCEEDINGS OF THE EIGHTH INDIAN 
SCIENCE CONGRESS. 

The Eighth Annual Meeting of the Indian Science Col~g- 
resa was held in Calcutta, from January 31st till February fith, 
1921. After the Patron, His Excellency the R t .  Honourable 
the Etirl of Rona1dsha~-, G.C.I.E., Governor of Bengal, had 
opened tlie procecdings in a short speech, the President, Sir 
Rnjenrtra S a t h  Mukerjee. Kt . ,  C.I.E., delivered his address. 

Presidential Address. 
A i j r  first diity is to express my gratificatio~~ a t  the hol~our 

j .ol~ have done me in electing me your President for this session 
of tlie Congress. Thc mere fact of your electing me, a non-scien- 
tific man: to preside is a sufficient indication that you do not 
expect me t,o deal with purely scientific subjects or to express 
lilyself ill the language of the scientist. I t  is nevertheless 
with sotne diffidence I address this assembly of scientific 
l i e  t o - a .  Science has been described as organised knowledge. 
The c~lasnificntioi~ of facts, the recognition of their sequence 
t~nd relitti\-e sigliificance is the function of science. Rut scie~lce 
has to tlo with evergthing to which its method can be applied 
a.nd I shall cont,ent myself by saying only a few words fro111 
the sta~ltlpoint of a spectator, who watches the result of t'lie 
I\-orli of titis Col~gress and its application for the benefit of 
mankind. The progressive economic development of cirilised 
lla'tions is at,t,ributable to the perpetual a,nd ever-increasing 
grotr.th of man's power over nature, by the help of scientific 
Investigation. The numerous discoveries that are being made 
da'il~. have o111y beell sufficient to reveal that our lcnowledge 
of t,he properties ancl la\\ls oE physical science is s ~ i l l  in its in- 
fallc!-. Rut it is advancil~g ]nore rapidly a,nd in a greater n!im- 
ber of directions than in all" previous generation, and the know- 
ledgfb tleri\-ed t,lierefrolll is being rapidly converted by practical 
ingenrlitv into l,hr-sical energ.. It is evident therefore that 
the i~idiistrial progress of the \vorld is dependent upon t h e  
ullio~i of science allrl jlldustry and upon the co-operation of 
the tli fferen t branches of science n.it'li ea.cli other. The present 
gene ratio^^ is bt~ing colllpelled to recognise t,he urgent demand 
of tlie \\orking ola:ses for greator leisure and for a higher 
st;lll(la17cl of liviliF, ;I delllallrl whicll call onl? be met by an ill- 
(:l.eil.<e9l co~nluantl over tlie po\vers of nature ; and this call 
(111I,~ he  clbt.nined t,lll.oligh increitsed kno\vledge. Being luyself 
a m(>rt(. ir~dr~strialist, 1 ~rlust nntnrally a.llude to your close reln - 
tior1.i \ \  i t h  11s atld gl.nt(~flill~. i~ctknn\vled,ae the I)euefit,s \vllicl~ 
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we derive from such a body of scientific men as  that of this 
Congress, for the development of industries. 

This Congress, during its short life of seven pears, has 
already firmly established itself in the confidence of scientists 
a,nd the general public and has uniloubtedlp given a great impe- 
tus to t,he promotion of scientific discoveries and their nppli- 
cation for the development of industry. 

In  the past, business men were inclined to disregard the 
usefulness of science a.s applied to industry or accepted its 
benefits without being conscious of their source ; but the!- are 
now firmly convinced tha t  science is an invaluable aid to t,he 
development and advancement of industry, and that the dis- 
semination of scientific knowlege with its experiments and dis- 
covc:ries is an essential condition of industrial progress. They 
are, moreover, fully alive to the fact tha t  applied science is 
nothing but application of pure science to a particular problem; 
the solution of which some manufacturer has found necessary 
in order to improve, if not indeed in some cases to save his 
business. The improvement in manufacturing processes can 
only be achieved by the application of science and the pros- 
perity of any industry is based on this fundamental truth. I t  
has been truly said that the foundation of industria'l advance 
was laid by workers in pure science for the most part ignorant ot 
its utility and caring little about i t .  

It has now been generally recognised by every business 
ma'n that scientiric research is an absol~t~e ly  necessary conditio~l 
of industrial advancement. The progress of Indian industry 
in particular, owing to  our lack of scientific knowledge of its 
ralv materials and special problems is inseparablj7 bound U P  
with the progress of science, research and discovery. We lnust 
recognise that  science is our best friend, a working pnrt'ner 
al\vays willing to work for a bare subsistence to increase our 
profit. Scientists are sometimes looked on by business lnen as 
rather impracticable individuals ; but  it seems t'o me that the 
latter do not make sufficient allowance for the ideals and 
lnethod~ of scientists. Scientists and poets alike are inspired 
l)?r their need for self-expression rather than the hope of making 
money. Neither of them can hope to succeed without origina,lit~ 
and inspiration, and both have, each in their separate \vaJ's, 
laid the human race under a deep obligation. I would mV 
fellow-workers in the field of industry to recognise the value of 
wientific workers, both by liberality towards the indil-idual, 
to\vards the cause of science. 

If  India i~ to advance commercially and also ecouornicnll?, 
*he m ~ ~ t  spend money on scienl;ific, investigation. Bftmer the 
lesson the (Aovernrnent of India has had during the war, there 
is no doubt that more attention be tosand more nlolleY' 
*[)ellt on t h e  ellcouragelnent of scientific methods in our indns- 
t l ' ie~. The wientific investigator s]lou]tl 1,e provic\ed tvitl' 
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nleai~s and facilities necessary for the proper pursuit of his work. 
If  scientific research is to yield the nlaximum benefit to industry, 
research students must live in close tor~ch with industrial con- 
ditions. The gap between the laboratory and the shop must, be 
])ridged. 

Apart from the practical help and encouragement girenfby 
Government I think i t  is part of the duty of all com~neroial and 
industrial concerns which benefit, directly or indirectly, from 
scientific research, t,o set aside a portion of their enhanced profits 
for the purpose of contributing to scientific associations like this 
to enable its members to extend their work and devote more 
time to further discoveries. 

This Congress bas charged itself wihh the function of 
bringing together from year to vear in a convenient form the 
results of the researches and discoveries of those who are 
engaged in the different branches of science. These hare been 
collected and reproduced in the annual proceedings of the Collg. 
yes+. I t  is not only most important but essential for the benefit, 
of the whole of India that  these discoveries, made by different 
.scientists in different fields of work, should be brought f80 the 
notice of every one likelv to be interested. Sufficient funds 
should, therefore, he in the hands of your Committee t'o enable 
it to ~nalie its work known to the public, so that any one who 
takes an interest in a particular subject may readily obtain infor- 
mation. The objects of the Coilgress should be the advertise- 
lnellt of its activities to the non-scientist ; the exchange of infor- 
ination between scientists, and the encouragement of them in 
their several activities. Make clear to the industrialist and to 
Governnlent the practical benefit you are conferring on then1 
and on the country generally, and they will give you their 
llloney and their support. Show the intelligent public that 
practical work is going on, in which their interest, though often 
indirect, is always considerable ; make them realise what the 
spirit of science means, and familiarise them with scientific, 
methods ; it will be good for their ulinds, and will educate 
public opinion in a direction helpful to the cause I O U  all 
have a t  heart. 

I t  has been aptly said that science has its hand 011 the 
lever controlling the major physical fact's of our esistence. 
The war has sho\vn us the way, and we now see before us a 
tie\\ prospect of unlilnited possibilities of developments. The 
illlportance of the skilled chemist has been abundant1~- shon-11 

ssets 1))' the war n.hich has proved beyoud doubt that the best 
of n country are it,s scielltific illvestigntors and in\-ent,ors, and 
that, \vars are \\.on ,lot ollly by the strength and nunlber of the 
A1'mies enga,ged but in t,he laboratory and the factory. 

We onye to the acliierelllents of science all the benefit's ancl 
JI~ost of the c n l ~ l f o ~ t s  of lno(lern civilisation, 1)ut it is n ~t.l'i111pt. 
facbt that great ~ ~ o ~ ~ ~ ~ r  or pl-ofit, are seIdotii tllc re\vnrd.; of ;I 
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life devoted to science. Generally speaking our best scientific 
men work on a Inere pittance for the love of their 11-ork, 
but however beneficial their results nlay be, they usually clie 
poor and unrecognised by Government, and the general public. 
Caring little for fame and less for wealth, they work for t,he 
achievement of results which when accomplished seem to be 
the only reward they care or hope for and they covet nothing 
else. Scientific enquiry is noble in itself and is its own reward. 
Nevertheless if science is to  be of practical use to the world, 
scientific investigators should be duly encouraged and honoured 
and not left to starve. The prospects of India are nnlimitecl 
if its unfathomable resources be developed by discoveries made 
by scientific research. 

There are signs that  the application of science to produc- 
tive industry is daily increasing in India, but \ye require Inore 
scientific men and industrial c;hemists, and this Congress can 
a t  this opportune moment gi\-e an impetus to the policy by 
which this want can be met. 

We are grateful to Lord Chelnlsford's Government for the 
active interest i t  has taken in establishing research institutes, 
both 1mperia.l and Provincial, the investigations and results of' 
I\ hich will be available to the iiidustries concerned. Of course, 
these institutes do not imply any disregard of the interests of 
pure science which will always attract independent workers. 
T:nt,il a sufficient foundation of pure science has been success- 
fully laid, there can be no applied science. Real progress 
comes from t,he pursuit of knotvledge for its o\\7n sake. Not 
infrequently a resea,rch \rhich has been undertaken in the inte- 
rest of pure science has proved to be of the greatest value 
to industry and t.he difference bet#ween pure and an applied 
science is stated as nlerely one of int,ention. 

Apart frorn t,he vast mineral resources of the count,ry ly ing 
undeveloped, the agricultural possibilities in the c o u n t r ~ ~  are 
capable of vast development ; but the people have not yet 
been educated up to taking frill adva.ntage of scientific methods 
of cult,ivation. The world is in need of more food a'nd more 
raw n~aterials for industries. The prospects of increased agri- 
c~~l t ,u ra l  production are almost unlimited. The possibilities of 
improvement by scient jtic cross-breeding on Mendelian lines 
have heen fully shown, but little has yet been done, 1: belie= 
to study the way in which, and the reasons for which, plants 
produce the valuable products for which we cultivate t h e ~ l ,  
though much has been done to facilitate the stud?; of the growth 
of plants by the researches of my clistinguished friend, Sir 
.I- (:. Base, F.R.8. The work along combillation of sllch lines 
t1.s tlleije, though it may take a long time, offers almost unlilllited 
p i s .  The publication ant1 distribution of the papers 
read ill this Congress on this subject should be ~~ndertakell  free 
( l f  all cost,. This ScieIlcf~ ('ollql.ess is: a c-.o-oprrnti\-e organi~a- 
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tion-a process of cunlulative et1ol.t in scientific advance. 
T may be permitted to repeat that it shn111d be the distinct 
funct.ion of this Congress to disse~ninate a t  a noininal price the 
useful and ralnable informative papers which are read and 
discusved by t,he members relating to scientific research and 
tliscoveries, and I am confident that if this C!on,ol.ess takes such 
a step, funds \trill be forthconling both Eronl Inlperial and Pro- 
vincial Governments and from comnlercial concerns as well. 

The metallurgica~l industries, the nlakirig ot machinery of 
every kind, the engineering, the electrical and the cheiuica.l 
industries, the making of high class textiles, glass, porc,elain, 
optical and surgical instruments and scientific agricult.ure are 
activities which cannot be carried on without the highevt scien- 
tific and technical skill, and the inembers of this Congress are 
deserving of the gratit;ude of the comn~ercial communit: for 
their work. Nor is the health of the workers the least impor- 
tant factor in the industrial success of a country. The com- 
lnercial and industrial people of Bengal are t.hankfu1 to H.E. 
Lord Ronaldshay for the keen interest taken by him in the 
improvement of the health of the working clas~es.  S venture 
to suggest that  the Congress should direct its attention to the 
applicatiori of the sciences of physiology and psycho log^. for 
the studjl of th r  individual worker in all his relations to in- 
dustry-mental. moral and physical-for t,he benefit of Indian 
industries. 

C-entlenlen, in closing, let me refer once more to the compli- 
r me to ment you have paid me as a,n industria~list in inviting 

])reside over this session of the Congress; but I see in your 
action much more than a mere colnpliment to industry. J. 
regard it as a recognition on the part of men of science of the 
inclissoluble bond which must. exist between indust,ry :xnd 
science. Science is stretching out a hand to industry, a.nd it 
is for industry to appreciate the common need a.nd to reaponcl 
to t,he advances of science without stint or question. This 
allia'nce of the ideal and abstract, with the practical and materia,] 
activities of the human mind, is not only a, necessary condition of 
progress, but improves the mental outlook of every person who 
is affected by such a mo\7elnellt. Let us look forwa,rcl, therefole, 
to a future in which the scientist, the industrialist and the ad- 
lllinistrator with a just appreciation, each of his o\vn respo1:si- 
bilities and of the great possibilities which lie in the 11.0rk of 
the other, will move towa.rds a colnmon goal. tlhe utnlost 110s- 
sible cornlnand of mankit~d over the forces of nature, t~o be 
used for the genera] betterment and greater 11a.ppi11esa of 
nmnkind. 

Gentlemen, I \r.i]] not take up more of your time. But, 
allow me to tha.nk yo11 once Inore for electing me your Presi- 
dent and for your 'ind,jlgent and ~ a t i e n t  hea.ring of 1n.v ,?(I- 
dress. 



1 sxxii Proceedings of the Asialic Soc. of Benyul. 1N.S , XV1I . 

Section of Agriculture. 
President :-S. MILLIUAN, EsQ. .  h1.A.. R.Sc. 

Yresi(lentiu1 Addreas. 

A review of the ~vorld's plogrebs in agriculture during the 
last forty years reveals an immense and ever-increasing amount 
of scientific work on matters concerning that industry. Du- 
ring that period great strides have been made in soil chemistry 
and biology. B l ~ ~ c h  light has bern thrown on plant physiology 
and on the functions of that group of substances usually ternled 
plant food. Modern plant breeding has developed, animal nutri- 
tion has been the subject of numerous exhaustive ii~vestigations 
and great progress has been made in the study of milk products. 
From the point of view of practical farming, we find that most 
improvement has been effected during the period in the breed- 
ing. feeding and treatment of stock, in dairying and in plant 
breeding and in the treatment of pastures, and there is no 
doubt that  along these lines (with the exception of the breed- 
ing of live s t o ~ k )  improvement has been the direct outcome of 
scientific work. The studv of soils and plant physiology has, 
on the other hand, led to little change in actual cultivation 
practice. I n  the West tillage remains nlucll where it stood. 
Before our day crops \r ere grown in rows and intercultivated. 
ploughs and cultivators were much the same as they are 1101~. 

and the value of manuring was thoroughly recognized. Stagna- 
tion probably arose from the fact that  science had little of 
value to  suggest along the lines imposed by existing conditions. 
Pending some marked improvement in power or implements. 
suffcient to permit of considerable variations in practice, these 
restrictions appeared likely to remain. Europe is, however, 
now on the threshold of very great possibilities through the 
development of the agricultural motor tractor through which it 
\llill now be possible to plough thc: subsoil to a greater depth, and 
to cultivate and sow under conditions more nearly approaching 
the optimum (hitherto impossible in unfavourable seasons) and 
to time operations so as to ensure the minimum loss of soluble 
plant food. I t  may even be possible to vary considerably the 
cultivation of the lea break: a matter which up till now hay 
presented almost insuperable obstacles. Any one who has ex- 
perience of agriculture in Europe can thus see immense pos- 
sibilities owing to this sudden access of power by which a mall 
is able to control three or four times the amount hitherto po3- 
rible. Whether science will be able to assist materially 
Western farmer in making the ,nost of the new conditions re- 
mains to be seen, but it requires little imagination t o  see a 
r l ~ e f u l  fielcl for proper:y organised investigation. 

To those who hsvo followecl developments in India, it 
i\ould seem that the introduction of net\ implements should 
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similarly impro\le the prospects of a change in agricultural 
practice. When i t  is considered that ,  unt,il a few years ago, 
practically the  onlv implements t,o be found on the  alluvial 
tract of Yorthern India were tihe plough and the levelling beam: 
while to-day the  more important of Western implements, made 
lighter and most suitable for draught by Indian cattla, have 
been introduced with growing success into many parts  of the  
country, i t  would be a strange thing if all this did not signify, 
in sonie way or other? a pmsibility of greater variation in tillage 
operations. Although the undoubted succcss hitherto met 
with in improving crop production ir? the country by improved 
t'illage may be said to be due more to  a greater efficiency of the 
existing methods of cultivation than t o  a change in the methods 
tliemselves, still t,here is no doubt whatever tha t  through improv- 
ing far111 implements a greater control over the soil has been a t -  
tained, and, consequently, a greater possibility of approaching 
more nea1,l.v to  optimum conditions for crop growing. For  
esample: the furrow turning plough has given a vastly increased 
I)o\ver of turning surface organic matter ino the soil. The 
possession of field cult,ivat,ors iiienns the possibility of a more 
t'horough soil preparation. Drill cultirators and harrows, the  
use of both of which amongst growing crops is increasing and 
giving good results, permit of a greater control of soil molsture 
and of the concentration of the  soluble plant food. particrllarlv 
nit,rates, a t  depths more suit,ablz to the plant. Ray the use of 
rollers and soil compressers a more rapid rise, and concentration 
of soluble plant food at higher levels is m:~de possible. Finally 
the adrelit of the  ridging plough means, amongst other things, 
the possibility of applying smaller quantities of irrigation wa t,er 
per acre and of improving i ts  distribution. 

T h u ~  a combination of implements, likely to give us a 
much grca'ter control over tillage and irrigation, has been in- 
troduced into the  country and opens a riew field of usefulness 
for agricultrlral investiga.tio11, new in the sense t.hat there is 110\c 

possibility of npplytny some of t,he more recent work done 
with regard to  soil chemistry aud physics, soil bacteriology and 
plant p l ~ j ~ s i o l o g ~  to practical agriculture. For example, i t  is 
obvious that .  in order t o  reap the advantages ~ a i n e d  by the  in- 
trotluction of new implements, we should be put in possession 
of abet ter  knowledge of optimum soil conditions for crops both 
hefore planting and during their growth and should have lllore 
infol-mation about the nioveliient of soil moisture in various 
classes of soil ullder varying conditions. Closelv connevted 
\ ~ i t h  this subject is the question of ~nanures  and thcir applica- 
tion. At present; we are hopeless l~  in the derlc with regard 
to the qaantitatilre side of manuring and t,o some extent as t.0 
the best times of application although i t  is certain that  manures 
;Ire used in a nlost uneconorfiical way. I t  is proba1)ly largely be- 
cnnne of this that  the value of solllble artificial manures h ; ~  



not been nlore generally recognised and it is significant tha t  
the best results have been obtained by the use of comparati- 
vely slow actillg manures such as  bonemeal and oil cakes which 
a,re applied in greater qwntities than the more expensive eoluble 
fertilizers. Is  this not largely due to the present ignorance re- 
garding time, quantity and location, coupled, possibly, n-ith the 
difficulties hitherto met with in administering the dose at the 
proper moment and in the correct place ? For a man to attempt 
to control distribution of a soluble manure, armed with nothing 
elsf: but a plough and a levelling beam, is probably aski~ig too 
n~uch ; but the day for this is over ancl i t  is now possible to apply 
manure and concentrate it a t  a much greater range of clepth 
than mas possible before. 

It will readily be admitted tha t  in all investigatioli~ affect- 
ing new operations a careful check should be kept on the result. 
of these on soil fertility. The worst thing that  can be done is 
to encourage the cultivator to improve his present outturn at  
the expense of posteritmy. For  example, the question of the 
maintenance, if possible, of the organic matter in the soil is one 
of verg great importance. Although i t  is quite possible to ima- 
gine tha t  the effect of a more intensive cultivation might lead 
to a depletion of organic matter, i t  is eyuallS~possible that ]rays 
and means will be discovered not only for maintaining it at  it,s 
present level hut also for increasing it in the ordinary course ot 
cultivation. 

The view expressed that  well directed investigatio!l into 
optimum condit.ions for the growth of the various crops coupled 
with a knowledge of wha.t is actually happening in the soil will 
lead to great improvement in agricultural practice is not mere 
optimism but the result of a somewhat extensive acq~~aintance 
of agriculture in the and in the West. I should like to  
point out s few examples, which come to my nlind of work nhicll 
would he almost certain of a successful issue in India. I hare 
above. for want of a better term, used t,he expression ' ' opt8inluln 
conditions " hv which I mean those collditions \\-hich are nlo.4 
suitable for the growth of plants. As an example of the 
occurrence of such conditions in nature, we nlay refer to \\-hat 
are usually called in official st,atistics " bumper" crops. These 
crops exceed by large amounts what we call '' normal " crops or 
(rrops produced under generally favourable but not ' . ol~tilllulll" 
conditions. Their occurrence, of course, is rare but occasion all^ 
YOU get good examples. They had such a crop of \vhtbat ill eel'- 

tain parts of t,he Punjab last year. At the Lyallpnr Agricul- 
tulal Station, for example, a wheat crop was harvested \\.hich 
exceeded ;L normal or fairly good crop by about 50 per cent. The 
ocS(,llrrence of such a crop show, of course, the absenrt. of un- 
favourable conditions, hut, a t  the same time euggeats a ronll>i- 
rlat ion of f av~urab le  circurnstance~ before and during the gl7o\yth 
of crops. The c..ondition~ whatever they were, must have heell 



meteorological, cornbilled with a fortuitously favourable timing 
of the irrigation. Now if we onlv know exactly what these 
favourable conditions were, might we not so control our opera- 
tions of watering, draining, cultivating and mailurillg as t,o make 
t,he normal approximate the present bumper ? And the salut. 
applies to many other crops. Take cotton for example. The 
advent of the ridging plough tends to a much better control of 
irrigation water and ought to help us to regulate to sonle extent 
at  least the position of the solltble plant food in the soil. F u r -  
ther, one of the chief problenls with regard to cottoll growing 
is to prevent the plants from shedding their bolls 11rematurel.r-. 
Under a properly regulated irrigat'ion system this should he 
quite possible but a way out has not vet been found. owing 
probably to the non-utilisation of our present means of control. 

With reference to the possibilit? of the use of ma.nures in 
directions hitherto unthought of, I should like to point out all 
inst'ance witnessed by myself near Dacca 011 the extraordinary 
effect of a small dose of bonemeal on n paddjr crop. I t  was in 
the year 1018 in which, as you probablv relnember, the monsoon 
ceased early. and a magnificent looking rice crop tllrouqhout 
Bengal turned out about 30 per cent short of normal owing t c ~  
drought. Just  outside 1)acca amidst a large stretch of the 
higher transplanted paddy land, the crop 011 which was dried 
UP and prematurely ripened, were to be seen il few fields H-hich 
had bee11 manured with bonemeal, fresh, unwithered. and pro- 
perly ripened, giving every appearance of having beell irripat.ecl. 
although no irrigation had .been applied, nor, indeed was such 
possible. - There was a genuine result, nothing accidental about, 
it. demonstrating some great principle !of immense 
vamluc! to the count,ry. The \i,hole thing \\.as v e v  striking and 
suggestive, and, it is hoped, will yet lead to results apart from 
the more immediate conclusion that,, under certain condit,ioris 
proper manuring in years of drought may save t,lle crop. 

To revert, t,he improvement in the equiplncnt of the ryot 
in tillage implements coupled with a knowledge of how to iiso 
these to the best advantage, and with a, judicions use of 
manlires-probablv in small quantities given a t  t,he l,s~~cliologi- 
cal moment-will render i t  l?ossible to make a considera1,le 
~clvallcc on present practices and to increase crop outt'~l'11 
~ppreciably. That the best results, however, ~vill not be oh- 
tained empirically will be act once conceded \vhen i t  is co~~sidei'ed 
that improve~nent will be main1.y in the correct t.inlinp of 
ol'erations. Moreover, investigations carried 011 t in t'lle usual 
ngl-icultural fashion, i .  e. bv plob expel-iment alone, ci~llnot 1)e 
expected to give the desired results. The nlore detailed I<IIo\\.- 
ledge that \re now require regarding soil co~lditions ct1.11 0 1 1 1 ~  

be revealed by work ill the Iaboril.tory The ngricultul.ist i~ 
hopelessly llandicn.pped in illvestigetions of this ~lnt,ure ullle.= 
labora.tol.y assist,n.nce is a.t hi~nd. Again, the opt,im~l~ll collcli- 
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tiolls for crops will require to be worked out fro111 the botani- 
cal standpoint and will also require work of a specialized 
character. Further, it is necessary that the work s110uld take 
the for111 of a more or less concentrated investigation of parti- 
cular subjects, research work, as a role, being not immediately 
a,pplicable to practice. Sriccess is thus most likelv t,o follow 
joint investigations in particular directions. What these should 
he depends on circunlstances. A form of concentrated investi- 
gation which has already produced results of benefit to planters 
and could, doubtless, be vastly improved may here be men- 
tioned, viz. specialization in crops. Different crops or, at 
ally rate, different groups of crops require diflerent soil condi- 
t,ions, different timings: etc a thorough investigation of 
optimum conditions for each crop or group of crops, combined 
wit,h a local knowledge of the behaviour of the soil under 
varying meteorologicnl conditions would enable the agricul- 
turist to work out a rational syst.em of agriculture based on 
a, full knowledge of what his crops require and how far these 
requirements are being met. 
' At any rate it must be conceded that  ir i  addition to an 
adequate provision for research: which must be uncontrolled and 
unfettered, a special organization of investigation is called for 
in order to  make the most of the large amount of work which 
has already been done in India and elsewhere with regard t'o 
soils and crops; to fill up the gaps in our knowledge, and to 
connect up the whole with practical agriculture ; and furt,her 
that such investigations should not be in the form of isolated 
a ~ i d  unconnected pieces of work but should be concentrated, 
with the object of a more or less immediate application of the 
resnlts. 

The plant Carica Papaya and its enzyme.-By 1'. B. 
SANYAL. 

Introduction :-Systematic cultivation of Papaya plant in India for 
Industrial purpose has not  yet received much attention. The proteolytic 
property of its milky juice has lecl many to  investigate its nature in 
detail bu t  the literature is rather numerous and sometimes contradictory. 
The writer is thus prompted to study the  cultivation of the plant, the 
quali ty of the  fruit  produced a t  Pusa and to discuss the commercial pros- 
pect of the papain industry in this country. The subject is divided into 
three parts, viz :-(1) Agricultural, (2)  Bio-chemical and (3) Commercial 
aspects. , . 

~gr icu l tu ra l  Aspect.-The history, various uses, details of Cilltiv~- 
tion, A S ~ X U ~ ~  propagation and breeding of the plant are dealt with in the 
Paper. I n  this connection i t  may be interesting to mention that  the 
plant has been founcl to change its sex on many occasions on cutting off 
it4 head. 

Bio-chemical Aspect.-From the general composition of the fruit and 
the change on its ripening i t  seems that  i t  obtains i ts  sugar by transloca- 
tion from the trunk of the tree. The preparation of the crude pep&'" 
consist8 in rapidly drying the milky juice, while for refined product the 
latter is precipitated with rectified spirit ancl washed with ether. The 
prodtlcts nre ~tanrlardized for  valuation. Conlpo-ition oE a sample of 
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~ a p a i n  prepared a t  Pusa,  i ts  digestive value and the conditions under 
which the maximum activity of the enzyme could be obtained are dealt 
with in three statemonts. 

Commercial Aspect.-From the export figures of Ceylon of 1911-13 
and that  of iVIontsorrate 1916-17 i t  appears that  there is already a good 
market for genuine papain and the demand is on the increase. Commer 
cia1 papain is sold in Ceylon @ Rs. 5 to  Rs. 7 per pound and the purified 
product @ Rs. 9. From the yield of papain per tree, number of t.rees 
per acre Srown, cultivation charges, etc., the net profit is calculated to  
be Rs. 1,000 per acre. The activity numbers of papain produced in 
Ceylon, i\fexico, the Philippines, etc., and nlso of tha t  prepared a t  Pusa 
are co~npared.  Some recipes of the commercial preparations. viz. 
Vinum papayotin, papain tablets, elixir of papain, eczema cure, etc., and 
also other probable utility of the fruit are stated. Some household reci- 
pes for the utilisation of papaya fruit are also mentioned a t  the end. 

-1 preliminary note on the  increase of grape yield.-Rg 
S. H. PRAYAO. 

I n  order t o  increase the yield of grapes, the methods adopted in 
Ganeshkhind Botanical Garden, ICirkee, from 1913, may be divided under 
t.he following heads :- 

(i) Training mothods. (ii) Study of the pollon. (iii) Influence of 
stock a s  affecting the yield. (iv) Manurial treatment. 

I .  Training methods.-Besides the us1181 met,hod of training the 
grape, viz. the Single Stalze system (in which each grape plant is trained 
to a single Pangara plant), other methods of training were adopted. 
Thes 3 were : ( a )  Um brella ; (b) Over-head ; (c) ICniffin ; (d) Junnar. 
The merits or otherwise of the  methods can be summarieed as fo1lo1vs:- 

(i) The Umbrella system has so far been folind to give better yield 
than others. It remains yet to be seen how far this system 
could be adopted on field scale. 

(ii) I n  the yeRr 1919-20, the Over-head system has given three 
times as much yield per plant as tha t  on Single stake in the 
variety Fakadi,  the amount of space occupied being the 
same in each case. 

(iii) The Junnar  system has given a better yield than the single 
Stake system, b u t  entails a good deal of manual labour. 

2. ,Ytz~dy of tlte pollen.-In the Ganeshkhind Botanical Garden, 
Kirkoe, some va.rieties were found to have clusters with the berries not 
so closely packed as the Bhokri. Examination of the pollen grains of 
the flowers of such varieties did not reveal the characteristics noticed in 
the flowers of sterile varieties of America. 

The tria.ls of Ringing the canes before or after the formation of 
leaves have so far  failed to give p o d  results in the case of the variety 
l'andhari-Sahebi. 

3. I n  the trials a t  Nasik, Fakadi on Bholtri stock has given 2 Ibs. 
more yield per plant than Fakadi on its own roots. 

4. Manurial treatment. -Amongst the manures tried. a combina- 
t,ion of Fish ~ n d  Sulphate of Potash has given favourable results. 

Relation between the  indican content of Java  indigo 
(indigofera arrecicc) and the kinds of nitrogenous ma- 
nul*es.-By N. V.  JOSHI. 

Pot culture experiments on manuring of Indigo 11nve been carrird 
out  in order to  ascertain the effect ot the ilitrogenolls manures and in- 
ocdat.io11 of different nodule organi,pius on the indican content of let1.f. 
For  this purpose Indigo 1u-t~ I,een grown under controlled co~iditrons in 



lsssviii Proceerliugs of the Asiatic SOC. of Bengal. I N.8. .  SYL], 

sterile sand as also in Piian soil. The conclusions drawn from tl~ese ex- 
periments may be sumn~arised as followe :-- 

Addition of nitrates gives the largest increase in the percentage ot 
indican in the indigo leaf. 

The increase in indican content is much less in all other treatr~lents, 
viz. the addition of ammonia, sterile plant extract and the inoculationj 
with different nodule organisms. All these treatments, however, have a 
tendency to increase the leaf growth, sometimes to such an extent as to 
compensate for the lower percentage of indican. 

Addition of cowdung and cowdung plus straw gives a poor ,oro\vth 
of indigo plants as well as low percentage of indican in the leaf in the 
first cutting, showing that  the Nitrogen in these cases is not, immediately 
available for assimilation by the plants. 

In  the khunti crop addition of cowdring plus straw shows reln~rkable 
increase in leaf growth accompanied by low percentage of indican n~liich 
effect is similar to that of the addition of ammonia or inocnlation of 
nodule organisms. 

-1 note on the variation in the co~llposit~ion of milk of 
individual buffaloes.--By D. L. SAHASRABIJDDHE. 

The Colostru~n or the first milk is very rich in all the constitue~~ts, 
but i t  is especially so in albumin which is nearly ten times as niuch as in 
normal milk. I n  all the constituents except albumin the milk becomes 
normal in four days while the albun~in takes about six days to come down 
to its normal proportion. 

During the rest of the lactation period the solids not fat are fairly 
constant brlt fa t  regularly illcreases up to the end. Total proteids and 
case in increase slightly with the advance of the lactetion period but the 
albumin, once it becomes normal, remains so to  the end. 

-4 note on the changes produced in heated soils.-& 
D. L. SABASRARUDDRE. 

The general effect of heating on the physical condition of the soil ,ia 
to make i t  less sticky. By heating the soil its inorganic as well as organic 
c~ubstancee become more soluble. The catalytic power of the soil decreases 
by heating. The rate of oxygen absorption in the soil is increaeed by 
heating. If any protozoa are present in the soil they are dest.royed. 
Growth of the bacterial life is encouraged and a beneficial effect is pro- 
duced on the growth of rice seedlings. 

-4 study of the chemical changes during the process of the 
ripening of the Mango fruit.-By V. G .  PATWARDHAS. 

Harvesting and Ripening.-When the fruits begin to fall 11atllrallJ' 
from the tree which are known as pod"  fruits the picking of mengoes 
for ripening is done. 

The process of artificial ripening is a very simple one consisting 
chiefly of keeping the mangoes in a dark place, not much ventilated. 
piled in a heap (known as Adhi) in alternate layers of hay and green 
picked mangoes for a period of about eight days. 

The temperature that  is generated during the process of ripening in 
the pile (Adhi) increases regularly as the process continues nnd goes up to 
ahout 8 degrees higher than that of the room in which the pile i u  arranged ; 

from 2E°C. to 3g°C. The temperature above 36OC. is more or loss 
fatal as the rotting increams. 

Acidity which is preaent in unripe mangoes ie reduced during ripen- 
ing enormously as much as by 75 per cent, leaving about 26 per cent of  
the original in the fully riped mengoeo. 
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dullavs.--Both reducing and non-reducing are present in the mango 
in all its stages in very small amount in the  unripe stage but  in enormous 
quantities in the riped stage. The amount of reducing sugars is very 
small and more or  less remains constant during the process of ripening 
nearly a b o l ~ t  1 to 5 per cent. The amount of non-reducing sugars 
increases ~'apidly and in a ripe mango i t  varies f r r~m 55 to 65 per cent, as 
caloulnted on the dry matter of t,he juice. 

The ' Murda ' disease of Chillie (Capsicun~.)-By 6. S. 
KULKARNI. 

.I very serious disease known as  ' Murda ' occurs on the chillie crop 
In the Bombay Presidency. I t  appears every year and does considerable 
damage to the crop. The disease begins in  the crop a t  any stage of its 
growth, on the leaves of young shoots which get  twisted and cru~npled 
and much reduced in size. Later on the shoots dry up  and the plants 
get blighted. 

The disease is caused by the same mite which causes the Tambera 
disease of potato. The mite is also known to attack Zinnia plants. 
Like all other mite cliseases i t  can be easily controlled by scilphur treat- 
ment. 'rhe mite belongs to  n species O F  Torsonemodes. 

Co~iditions i~lfluencing the distribution of Grain Smut 
(Sphecelotheca sorqlli) of Jowar (Sorghum) in India.-B?/ 
(2. 8. KULKARNI.  

rlle Gr t~ i r~  Stnut (Sphecelotheca eorghi) of jowar ( s o r g h ~ ~ m )  although 
\ ery colnllion in t,he Presidencies of Bombay, Madras, Central Provinces, 
and Burma is rare in the  Indo-gangetic plains. This rarity, fro111 the 
germination study of the srnut spores in the Laboratory, was Found to 
depend upon temperature factor. The resnlts of the experiments both iu 
pot and fieltl confirrn this fact,, namely that  the temperatlire is the 
controlling factor in the tlistribution of the grain smut in Indin. 

The Chi-olnosonie theory of inheritance in relation to 
economic plant breeding.-By F. R.. PARNELL. 

l;e~reral .sketch of the chromosome theory of inheritance na propounded 
b y  Morgan and others. 

( 'humcter determiners of fcrctorv are carried ill t l ~ e  chronlosomes of the 
;erlxl cells. 1111 t l ~ e  hereditary characters of an  organism fall into linkage 
groups. one for each chromosome. 

The chromoson~es from each germ cell retain their individuality after 
fertilization and from ge~leration to generation. Thus any two characters 
o f  t,he sanie linlzage group that  come from the same parent of a cross 
will show coupling in F2, wl~ereas if they come from opposite sides they 
 ill SIIOW repulsion. 

A certain nmount.of crossing over !nay take place, i.e. interchange 
of segments of chrornosotnes during pairing in the reduction division, and 
this affects the degree of linkage exhibited. 

The main theory agrees very well with the facts of inheritance a* at, 
present Itno\vn and forms n very useful working hypothesis. 

Y'he bearing of this theory on economic plural breedinn. 

I n  dealinq \vit l~ a large nulnber of characters linkage p u p s  ]nay I)e 
11 orlced o l ~ t  and factors determining economic characters asslgned to their 
rrqper.tive qroups. ~~~~l~ fnctors. thongh of considernble i1nportnt1c.o. 
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may be difficult of recognition in  tllernselves but,  once they are assigned 
to a definite linkage group, they may be traced by means of risible 
characters with which they are linked. This is the old method of using 
correlations b u t  worked on more scientific lines. 

A knowledge of linkage relations frequently determines which plants 
are homozygous for a dominant character. 

I n  building u p  desirable types dimculty will be experienced in com- 
bining two factors of the  same linkage group from different parenhs. 
Failing a parent carrying both factors a cross over is the only possibility 
of the desired type coming pure. 

Several linkage groups have been worked out  in rice, the largest of 
which contains twelve or more factors. 

The composition of the milk of some United Provinces 
cows and buffaloes throughout their period of lactation. 
-By P. S. MACMAHON, B. M. GUPTA and P. C MUKERJI. 

The results of over 1,000 analyses of milk from nine cows and nine 
buffaloes taken throughout their period of lactation are tabulated. The 
object of the work was to  establish a reliable milk standard for the U.P. 
In the case of individual animals i t  is shown t h a t  very large fluctus, 
t ior~s in composition occur without any appearance of regularity. 

A further series of analyses extending over a year were done on 
mixed herd milk, both of cows and buffaloes, and the effect of seasonal 
change examined. The various empirical formulae employed by snaly- 
sis in other countries are tested and their applicability to Indian milk 
discussed. 

Observations on the wilt disease of cotton in the Central 
Provinces, India.-By S. L. AJREKAR and D. V. BAL. 

(1) Two strains of a Fusarium sp. have been isolated from wilted 
cotton plants and their causal connections with the wilt disease estab- 
lished in  inoculation experiments. 

- (2) I n  addition to  the  usnal Cephalosporium and Fusariunl type of 
spores and chlamydo-spores, these two st.rains produce on culture-media 
sclerotium or peritheciurn-like bodies which enclose a cavity within a 
pseodo-parenchymatous wall. No kind of spores have, however, bee11 
observed either in or on these bodies. 

(3) The two strains differ from each other only in one particnlar, 
the colour of the aclerotium-like bodies. It is dark blue or bluish green 
in one and whitish or pclle-brown in the other. 

(4) The behaviour of the two strains on media designed to ascer- 
tain their response towards the chief manurial constituents P;?05. N and 
I<.?O and towards the plant juices of the  susceptible Roseum and t,he 
1.ruistant Buri varieties of cotton was studied. 

(5) The reputed immunity of the Buri cott,on was tested and con- 
firmed. 

(6) A n  attempt to ascertain if the wilting of tho cotton plant \''a3 
dlle to any toxins secreted by the fungus gave negative results. 

(7) The feasibility of different suggested methods of dealing \ritll 
the disease in the field is discussed in the light of the ol~sel.vntioni: 
rerorded. 

A preliminary classification of the wild rices of the C'entral 
 province^ and Eernr.-By 8. C. ROY. 

The ewnolnir: importance of the study of wild rices is twofold: ( i )  
t t l o ~  form an important weed i n  the rice areas of the ('t'ntrnl 
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Provinces end often cause heavy loss to the cultivators, (ii) they are a 
frequent source of contamination of t,he cultivated rices through casl~al  
mixture and natural crossing. 

The varieties commonly met  with in the Central Provinces have 
been described and a n  a t tempt  has been made to clmsify them in order 
to facilitate their recognition in the  fields. Characteristic features of the 
wild rices are (i) that, they possess red grains inside the spikelets, (ii) 
they develop long stout awns which may be green or red, and lastly (iii) 
they allow their grains to fall off even when they are green and apparent1)- 
not perfectly ripe. 

Natural crossing has been found to  take place in the wild rices to 
theextent of 7.9 per cent. Instances of crossing between plants with red 
and green leaf-sheath have shown tha t  the  red colour of the leaf-sheath 
behaves as a segregating character splitting in the Mendelian proportions 
of 3 : 1 with Red : Green. Occasionally however, a ratio of 9 : 7 of 
Red : Green has also been obtained but  such cases were rather few, the 
3 : 1 ratio being by far the more common. 

Instances of crossing of 4 unit characters such as  leal-sheath red with 
spikelets clustered a n d  leaf-sheath green with spikelets not clustered were 
also obtained giving all the  4 forms in different combinations. 

The popular belief tha t  a cultivated rice, if not  loolted after properly, 
i.e. with regard to  transplanting, nursery sowing, etc., will become 
converted into a wild rice and vice versa, within 3 years, appears t o  be 
extremely doubtful. Wild rices have been grown on the Nagrbur Farm 
for the last 7 years exactly under cultivated conditions, and yeb they 
have retained all the habits and characteristics of the wild rices. The 
occurrence of certain wild forrns mixed with many of the cultivated 
varieties suggests the occurrence of natural cross fert.ilisat,ion between the 
wild and the cultivated rices. 

The problen~s cormected with the use of insect parasites 
in checking Insect Pests.-By M. A .  HUSAIN. 

The fascinating idea of the  control of insect pests of plants through 
the activity of their insect parasites has come to the forofront in the field 
of Agricultural Entomology. \Vhile, on  the one hand, this line of attack 
is regarded as  the surest, there are workers who doubt the efficacy of 
parasites in eradicating pests. 

For the last few years the  spotted bollworms of cotton have been 
ex~erimented upon in the Punjab. 

For a parasite to be effective i t  must have n much s l~or t e r  life his- 
tory as compared to  its host, i t  mufit lay a very large number of eggs: 
these eggs must be laid on a large number of hosts, i t  must be capable of 
attacking the host in i ts  very early stages, i.e. before the host has done 
vely much darnage, i t  is very important tha t  i t  must be capable of 
" omestic~tion " so tha t  i t  can he breed in an insectory under artificial 
conditions and rl istribu ted. 

I t  is usrlally asserted t,hatill this country the time for resorting to  
ol'e~ations l i l r~  spraying has not yet come. The work in the l'unjsb Ilac 
prc ved that  the zamindars are  anxious to take i t  up. ITery successful 
s ~ r ~ k y i n g  operations hove been conducted on a large scnle agaiust Citrus 
P s ~ l l a  and hlango H0~p0r.a.  The prices of fruit  l l ~ \ ~ e  gone up so mrlcll 
that it pays to ~ p a n d  money on controlling insect pests. 

I t  is essential to pro\.ide facilities t,o t , l~e f r r~ i t  gro\ver nntl menn4 01 
doin; so are s ~ ~ q q e s t ~ r l .  



studies on the decomposition of some common grem 
,,lanuring plants a t  different stages of growth in the 
blaclr cotton soil of the C.P.-By I). V. Bal. 

1. Observations on the rate of growth of aann hemp (Grotahria 
Jrtncea) and Dainchya (Seebania Aculeala) in black cotton soil show tllat 
the latter is a comparatively slow grower in its initial stages. 

2. It is seen that as the green plants advance in age the proportion 
oi  leaf to stem decreases and the percentages of dry matter and fibre 
increase. 

3. I t  is seen that  the earlier aann is used as green manure the more 
rapid is the decomposition of its carbonaceous end nitrogenous constitu- 
entrr. With Dainchya, however, there was no marked decrease in the 
ratr: of nitrification of the comparatively older plants, though there was 
a certain amount of decrease in the decomposition of carbonaceous con- 
stituents. 

-1. Nitrogen in the leaves of sann hemp is more easily nitrofied than 
that in st,ems. 

5. Stems of sann.hemp do not appear to have any retarding effect 
Qn the decomposition of aann leaves in black cotton soil. 

ti. The slowness of decomposition in full grown green aann plants 
is not due to the increasing proportion of sterns to leaves. It may be 
due to the change in composition oE the plants and such alterations 
which take place in the physical condition of the plant tissues owing to a 
large reduction in the water content. Plant  tissues partially dried owing 
LO advance in age require time to  absorb water from the soil and tl~us 
heoome susceptible to attack by soil micro-organism. 

The nlutual applicabilitj- of the analytical figures for 
butter, fat and ghee.-By F. J .  PLYMEN and A.  P. 
PADMANABHA ALYER. 

1. Published analyses of ghee and butter prepared from the milk of 
Indian ~nilch animals have not been always comparable as it was not 
known in every case how the samples were prepared. 

2. I n  view of the fact that  butter is prepared a t  a low temperatllre 
and ghee a t  a high temperature, the authors thought it desirable t o  
prepare butter and ghee respectively from the same sample of milk. 
Following tho Indian custom samples were also prepared after boiling the 
fresh milk. 

3. The crearn before churning was subjected t,o one of the various 
treatments following :- 

(a) Unripened cream churned a t  once. 
( b )  Cream allowed to stand and then churned. 
(c) Cream ripened with starter obtained from ordinary butter-milk 

and then churned. 
( d )  ripened with an artificial starter and then churned. 

Theqe methods represent the processes generally used for butter 
making in India. 

4. From the results obtained, it is apparent that the various methods 
S J ~ '  ripening the creem and preparing butter a t  a low temperature or 
h e  at  a high temperati~re do not have any significant effect on the 
analytical figures which are usually taken as criteria of purity. 

5 .  Determinations were also made on samples of butter fa t  which 
have been kept for 3 to G years and on ghee prepared from the same. It, 
..rm again found that heating the butter f a t  to a high temperature ns is 
Ireceddara. in the process of ghee-making does not materially affect the 
* m l ~ t l ? ~ !  fiel.lres or the concl~isions which can be drawn from them. 

. 1112 nllthors therefore conclude that the ~nalyt ical  figure3 ~ ~ l ' ' .  
i;+h9d 'jllttnr fflt nre, npplicnl,le n l ~ o  to ghee rind vice versa. 
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A note on the  preliminary study of the use of karanj 
(Pongamia glabra) leaves as green manure for rice in 
\Vestern India.-By D. M. Ranade. 

Growing of green crops like Sunn <Crot.olaria juncea) or Dhaincha 
(Sesbania aculeata) for green manure is impossible in the above tracts 
on account of either heavy lnonsoon in the beginning of the season 
or insufficiency of soil moisture, towards the close of the year;  hence 
the available green stuff of nitrogenous character like Icaranj leaves is 
suggested as green manure. Field experiments show that  a profit of 
15 per cent is gained by the use of these leaves if  they &re puddled.in the 
soil before transplanting of paddy takes place. 

Witli a view t o  ascertain if this green stuff can, with advantage, Ile 
treated previous to its application, laboratory work was taken in hand 
which shotis that  more than 33 per cent of the total nitrogen gets am- 
monified after the leaves have been steeped in water for a period of 
eight weeks. Field experiments will be conducted very shortly to see if 
the crop shows response to such treatment. 

Speedy denitrification was confirmed, also, in the soil, so much so 
that after R week's time the nitrate added-more abundantly than the 
uslial doses-left 110 residue of nitrogen either in the form of nitrate, 
nitrite, or ammonia. 

Section of Physics and Mathematics. 
President : -J. H .  FIELD, &LA. 

When I was offered the  privilege of p~cesiding a t  the 
meetings of this Sect,ion of the  Congress, 1 had misgivings in 
regard to  my power of offering an  address which should be 
of sufficient interest t o  maintain the high standard set by 
yol~r  past Presidents. On consideration, however, I concluded 
that, as the Science of Meteorology had during recent years 
attracted to  its side phvsicists and n~athematicians of eminence 
\\.llo were rapidljl envolving order out of chaos, there was a 
reasona,ble presumption tha t  Indian meteorology might pro!-e 
n i~elcome subject for a part  of your attention this year. 

2. Tc'rom ea,rliest childhood we have been sb accust,o~lled 
to the vicissitudes of ~veatller, tha t  rile have acquired t,he ~111- 

conscious habit of talcing them for granted : to most of 11s they 
have appeared as irresponsible as they are uncon!rollahle, tltld 
0111~ to cc,nlparittivel,v few has come a real curiosity with regard 
to the l~recise fact,ors which govern \\.eather. N e.\.ert,heleas 
the last few Sears haye seen a great change in t,he degree of 
senera1 illberest take11 ill  ~nt . t .enr~logy, and this has been broughtl 
about mainly by the \\.a,r. h'Iodern artillery is capable of irery 
great prccision, but precision is t]ll-o\yn away without a 1;now- 
ledge of the effects of  air-cur~aents 011 the shell after it. has left 
the ]nuzzle of the gllrl. ancl these air-currents var!. fro111 (ln.y 
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to  day. I t  has come to  be recognised, t,herefore, that an 
essent'ial requirement in long-range gunnery is a knowledge 
of the n-inds and of air temperature, up  t,o heights of a t  least 
eight kilometres. or five miles. 

3. Then again there were in the  war such matters as the 
safeguarding of aeroplane-pilots, the  correct judging of the 
probability of winds favouring repulse of a ga,s at tack,  and the 
definite knowledge of the imminence of ground fog or of it,s 
coming dispersal : all these assumed an importance which led 
to  the organisation of an  immense system of met,eorological 
observation extending from America, over the  Atlantic, to 
France ; while in France aeroplanes were set apar t  for the sole 
purpose of measrlring continually the  temperatures and pres- 
sures in the  upper air. 

4. The system of observation was served by coded wire- 
less telegraphy, and a s  practically all information from the 
West, whence European weat,her largely comes, was rlecessarily 
hidden from the  Germans, the  enemy experienced a great liandi- 
cap in many tnatters affecting warfare. 

5. With the  close of the war, public interest in these 
things has 1argel.v withdrawn itself, but  the expert in  gunner^^ 
ancl flying must always hereafter retain his sense of their im- 
portance ; and I have recently had to  pay attention to the 
meteorological needs of artillery practice camps. and to the 
n.ider requirements of civil flying schemes which would cer- 
tainly benefit from an  extensive system of air-current observ- 
ing stations spread over the  countries t o  bc traversed. 

6.  The problems of to-day varv with the  country present- 
ing them. In  Earope the  Tndian anxiety for rain does not 
exist, 11or in India the  anxiety regarding frost which in a single 
night can,  in the  West, ruin a season's crop of fruit .  But, what,- 
ever the problem, the conditions which nrill solve it' are large]? 
to  be forind in the upper a i r ;  ancl i t  was the  ilnpossibility of 
measuring these until a f e u  years ago which handicapped the 
01~1-time meteorologist to arl extent. rendering much of his work 
ineffecti1-e. And tha t  this handicap was severe call be realiserl 
when one remembors tha t  nowhere throughout the lowest 10 
kilometres of the  atmosphere, in India a t  any rate, are the 
variatic~ns of condition so great or so rapid as within the first, 
half-kilon~etre from the ground, so tha t  the  changes occurring 
a t  the surface form a verb- poor criterion for estimating those 
taking place in the main body of the  air. 

7 .  At t,he surface of the earth the old-time meteorologist 
cf)lllrl meaaure his temperature and pressure, his wind and 1111- 

midity ; hut apart  from the  indications oE cloucl he hat1 nothing 
to  gl ide  him i l l  judging of the conditions pre1:ailing in the 
g re~ t t  I)ulk of air above. At the grorlncl we experience i t1  this 
(.ountt8y during the hot  weather the enervating heat of a I ~ e r  
of :lir which hna alterecl its rll,zract,ers a t  a. height, of I ~ n l f  a 
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kilotnetre; and during the cold weather, with its rapid changes . 
a t  the surface from the pleasantness of midday to the ,evening 
chill, we should a t  half a kilometre height enjoy an equable 
temperature throughout the twenty-four hours. 

8. In regard to wind and humidity also, this lowest half 
kilolnetre commonly offers more rapid variations than any 
other corresponding thickness of the atmosphere ; and the me- 
teorologist in his measurements of wind is troubled by the 
effects of ground contours and surface friction, in his measures 
of hunlidity in India by the thirstiness of a dry soil. 

9. These temperature conditions are illustrated diagratn - 
matically in Fig. 1. Here we have variat.ions in temperature 

A C  RA : Temperatures. Max. X :  M i m .  N :  

Fig. 1 

I 

betn-ee!~ day and night a t  the ground-level in Agra (iueruginq 
25" F i n  the months of January and May, the hottest and coldest 
nionths of the year, and reaching well over 30" B on individual 
clays : while a t  half a kilometre height, where vultures are soar- 
ing, the variations daily are only a few degrees, and the tem- 
peratmure is pleasant all the year round. Similarly with wincl ; 

great but unknown increase in velocity very commonly oc- 
curs within this lowest layer. and the wind direct,iotl in its 
ripper levels rna,.y differ radicall!. frotr~ \\--hat it is a t  the surface. 

10. B ~ i t ,  however grea.t an interest \vo may fir~d in t.he 
contlit,io~ls of this lotvest port.ion of the atmosphere, the l~rac-  
licctl interests of our weather work go to higher levels; they 
(lea'l with the nir-st,ratuln limited by a. height not less tlln~l 15 
Irilo~netres above the surface. for it is urithin the \\-hole of this 
reginn. but especially ~ ~ ~ r l l a ~ s  in its upper ;?art,e t,llat the ~11.1.- 
sical cvmditions \vhich int,imatelj. affect weather are tn be 
sought. 

- - 
5 0  60 70 80 "F 70 80 90 100 110'F 

DEC.- FEB.  MAY- J U N E  
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11. Before settling down, however, t o  our :Indian problems 
and the methods of dealing with them,  I should like to rise 
very much more rapidly, and  for a few miniltes invite your 
attention t o  the  atniospheric features as  f a r  as the outermost 
limits of the  sensible atmosphere, taking this 15 kni. zone on 
t h e  way. If we follow the  air  upwards through a range of many 
kilometres, the  temperature. which has been falling Inore or 
less steadily t o  very low va.lues, shows a sharp halt in it,s rate 
of fall, or  in other words the temperature '. lapse-rate" eud- 
denly becomes practically zero. 

12. This somewhat startling change 1va.s first observed 
in  France and verified in C4ermanp about thirty years ago by 
Teisserenc tle Bort and Assmann respectivel~., \\-I10 found 
tha t  i t  occurred in the neighbourhood of 10 kilornetres height; 
and i t  has been encountered since in all other countries where 
recording instruments have been sent high enough. Near the 
equator, on t,he Tictoria Nyanza, i t  lies about 17 ltilouletres 
up, and from the  equator i t  falls continnously ~rrith increasing 
latitude toularcls the poles, where there is some reason to 
t'hink tha t  i t  lies a t  a height of n.bout 7 kilometres. 

13. The  change is not  infrequently introduced I)$ an 
actual inversion of the  lapst, rate,  in the  form of a small and 
abrupt  rise of temperature, above which the  gradient becomes 
so slight as t o  be practicall j~ 7.ero 11p t o  the grea,test height 
t o  which recording instruments have yet penetrated. Flights 
by instrument-carrving balloons have been very common up 
t,o 20 kilometres, and on rare occasions nluch greater a.ltitudes 
have been ~~epor ted ,  but, in every case without showing ally 
variation of the condition of nearly conatant tenlperature. 
Beyond those great  heights we have no cert.aii1 kilon-ledge of 
temperature, and it may well be tha't i t  remains nea~.ly steady 
for some hundreds of kilomctres, before beginning to fall to- 
wards the unutterable coldness of outermost space. 

14. Jn the lower region, with it,s falling tempera,ture, a 
region \vhich has been callecl the  troposphere in t l i ~ t i n c ~ i o n  from 
the stratosphere above i t .  t,he gases of t.he atmotsphere are kept 
in a coilst,ant state of turnloil by winds, etltlirs and rising 
and falling cnr ren t ,~  ; and consequently the  mixing is ~0111- 

plete tha t  samples of air talcen a t  a.1137 height from oceall 
level to  mcuntain peak, show when nnalysed a l)ract,icall~ 
con9tant constitution except in regard to  water rapour.  

15. We h a r e  nitrogen and osygen, of course: water va- 
pour and carbon dioxide, as t h e  chief constituents ; but ill 

addition there are many gases which do not  c1irectl.v call atken- 
tion to t,hemselves. Thcre are ammonia, ozone, neon, argon, 
krypton and xenon ; and there are the very I I ~ U C ~  light,?'' 
gases helium and hydrogen. Of these, if we a.re looking for 
ga.res which form permanent c0nstituent.s of the atmosphere, 
wc: must rule out  ammonia, for i t  is brought down by the 
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first sllo\ver of rain after its formation a t  the surface; and 
ozone, because its activity catises it a short life ; and further 
it is believed for several reasons t.hat we must rule out hydro- 
gen. The gaaes neon, krypton and xenon 011 account of their 
high niolecul~- :. weights, cannot be expected to occur in anv 
quantity abo\-e the troposphere ; for the stratosphere is in 

a region of calms. floating quiescent, like oil upon 
water, 011 tlle turbulent troposphere beneath ; and within it 
the gases are free, apart from the effect of diffusion, to sepa- 
rate out according to their relative densities. This they are 
believed to have done, and perhaps to have remained separated 
through all the ages; and althougll the boundaries between 
t,hern \\.ill not be sharply defined, it is certain that the higher 

Percentage Vol. 

Fig. 2 

the level a t  which a salnple could be obtained the greater 
\vould be the proportioll of its lighter gases. For the extreme 
upper air we axe left therefore. with argon. oxygen, nitrogen 
and heliilnl, and the distribution of these has been calculated 
by physicists. As a result it is believed that the composition 
is represented by the conditions of Fig. 2 which is a reproduc- 
tion from il recent paper on the snbject by Chapman and 
Milne. ' 

16. If a horizontal line be rl~led anywhere on this dia- 
gram. the coll~position of t,he atmosphere a t  the height crossed 

the line will be given by the intersections of the various 

I .' The atmosphere fit great heights "; Q J .  R.  Met Soc.. Oct. 19'20, 
p, 37!). 
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curves with it. Thus a t  20 km. the proportions of the gases 
present are :- 

argon . . . . . . 1 n u  

oxygen . . . . . . 21% 
nitrogen . . . . . . 3% 
helium . . . . . . none 

But if \ve pass t o  100 km. we have cut  out all the argon and 
nlost of the oxygen, and are beginning to get an appreciable 
quantity of helium. At 200 kin. there is an atmosphere of 
pure helium, and this extends probably unalloyed into outer 
space. 1 say ' probably unalloyed," because i t  has been sug- 
gested by Wegener, a German meteorologist, that a further 
gas, which he has named geocoronium,constitutes the outer- 
most envelope of our atmosphere. This gas has not heen 
traced in the lower air, but the hypothesis of its existence 
was put  forward as it possible means of accounting for an 
unkilown line in the green of the spectrum of the aurora 
( 1  = 5550), and of supplying a gap in Mendelijeff's periodic 
table. It  wollld be a monatomic inert pas of molecular \I eight 
0.4,  and should, according to calculation, be present at the 
earth's surface to the same extent as  helium. Bnt,  anrl here 
is the crux. a gas of so small a molecular weight would have 
110 chance of being retained in the earth's atmosphere. Accor- 
ding to Jeans,'  the high temperature of 740°C in the outer 
envelope rvould be required before the earth's hydrogen would 
be free to leave the atmosphere for ever, but  for n gas of the 
molecular weight of the hypothetical geocoroniunl eve11 the 
low temperature of the stratosphere would be high enough to 
allow complete escape in the course of a few cer~turies. 

17. When we get to these great heights, the atrnosl~here 
is almost inconceivably attenuated, and i t  may interest you 
to see \that the actual conditions are. according to the cal- 
culations h?; Chapman and Milne. 

I Ht .  krn. Cr per c . r .  I Relative density. I Mol. per c 

If n.e take the density of the air a t  the ground surface as 
unity. we must think of it a8 1 0 - 1 4  a t  800 km. ; the atmos- 
phere there is only a hundre~l.million-millionth part as dense 

I . J e a n ~ ,  Dynemic~ l  theory of gases, 1904. p. 323. 
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as that  a t  the  surfitce. The  nlolecules down here ha re  a 
mean free path of only about lo-: cnl., ~ h i l e  a t  the upper 
height considered they have 1000 kilometres (600 miles) to 
travel on the  average before they make a single molecular 
collision. One's first thought is tha t  a t  those great heights, 
all physical considerations must cease to  have a meaning, 
and that  it would be mere pedantry to pretend that  there is 
any atmosphere left : but, this is not so, for although a lnolecule 
\\fill on the average travel there for 1000 km , nearly the dis- 
tance from Calcutta t o  Madras, before colliding once: t.llere are 
still left nearly three inillion inolecules to the cubic cent,imetre. 

18. But  let us now consider tha t  part  of the air which 
directly affects weather. The problem in India is Rain, rind 
alwajrs Haill. For rainfall we depentl upon a great depth of 
air of high humidity acted upon by some natural process of 
cooling, to  squeeze out its moisture ill liquid iornl. 1t \\)ill not  
help us to  ha re  the  surface air at saturation point, if within 
half a kilonletre of the  ground a dry stratum succeed t,he \vet 
one a,nd continue upnards  to  great heights. I t  is equally of 
no use for even salu~vled air to  extend lipwards for many miles 
if there are no condit,ions of motion within it to cause dvnnlllic~l 
or other cooling t o  the  point of rain formation. R e  nlav 
recognize in the  laboratory various methods of cooling : by con- 
duction, radia5ion and intermixture , but in nature these are all 
negligible, from the point of vie\\ of rainfall, in co~nparison 
with the dynainical process of cooling by expansion. Conduc- 
tion in the free air has no influence a t  all on the ca,se; radiation 
is a slow process: and only appreciable when the overlying air 
is dry and therefore non productive ; and intermixture, though it 
certainly may produce condensation, is seldom extensive enough 
it1 nature to sho\v Inore than an insignificant effect,. That  some 
rain formation nlay occur follows from the  fact tha t  the capacity 
of air for water vapour increases nluch more rapidly than the 
temperat.!lre of the air itself, and that  coiisequently i f  t\\-o 
masses of air ,  a t  or near saturation but a t  different tempera- 
tul-es. are forced to mingle, the  resultant mixture may l?nss t,he 
saturation point correspo~lding with the new temperature of 
the \vhole. But  t h a t  the effect nl11r;t al\vays be s111all can be 
see11 by a numerical exa,..nlp]e ; for ii we sta,rt, with the some\\:hat 
extreme ease of two nlssses of saturated air. each nlass 1000 
lnetres high, a.nd origi~lally a t  temperatures 75" and 95" res- 
pectively, \ire shall extract  fro111 the  hotter nlass bv its admix- 
ture with the cooler a fall of only 44 cents of ramin: ont of its 
tota,l water capacity of 34 tinles tha t  amount. 

19. Now instead of mixing our columns of air. ;kssiillle 
t , l~a t  the colulllll a t  95" F is inerely ra,ised n~echanically above 
the other columll and frolu the 1000 n ~ .  level t,o some- 
thing beyond 2000 111. 1 t  will the11 bc fo1111d tha,t the upl,rl. . . 
column \vill drop solne R(]O/i, of a]] t,he vnl)our it holds. gl~-lll$ 
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a shower of nearly 14 inches of ra,in. This lat,ter process has 
in fact been 30 times as effective as the former in. rainfall pro- 
duction. Obviously then, the process of dynamical cooling is 
much lllore important in its bearing on rainfall in nature than 
any mixing of air which ma.; take place in the atmosphere ; and 
moreover it is a process which is const,antly occurring wherever 
winds are blowing over rising ground, such for instance as in 
India from sea level to the Himalayas : we may regard it in fact 
at, the only cause of effective ra,infall in nature. 

20. A body of air containing moisture, but still unsa- 
turated, if raised from sea level through several kilometrev 
in t,he atmosphere will begin to fall in temperature a t  the adia- 

Fig. 3. 

bat], rat,e for dry air, which is about. l o  C' for every 160 111. of 
rise in height; and lat,er, when its temperature has decreased 
sufficient'ly to let the saturation point be reached, any further 
fall will assume a rate which is governed a,lso by the liberation of 
the latent heat from the water particles formed. 

The diagram Fig. 4 shows the.;e changes, and so long as the 
l a~ jw  rate does not exceed these values the condition is stable. 
R u t  if for any reason, such as the heating of the ground b.Y 
insolation, t,he lapse rate rises further, there will a t  once 00cur 
a tendency for upward convective currents to form. The result 
of unstable temperature gradients may be seen in India jn the 
occllrrence of dust- devil^, dnst-storms and thunder-storms, which 
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co11ce11 trate over a restricted path the energy extracted from 
widespread areas of sun-baked ground ; and, if water vapour 
is already plentiful, give rainfall which may be very heavy. 
Such weather disturbances are comparativelv local, but froin 
their violence draw to themselves an amount of attention 
which is colnmonlv out of proportion to the degree of their 
irrigation effects. They may. and often do, result in great 
damage by the suddenness and violence of the rainfall accom- 
panying them: but the energy they make use of is incomparably 
less than that  involved in a gentlv rnining sky well spread o\.er 

Temperature 

a province in a nortila1 monsoon. However great, tllerl, tilay 
be our scie~itific intorest in dust and thunder storlliv and other 
such small prodlicers of rainfall, we have to recognize that the 
direction of practical enquiry lies rather in the causes of vari- 
ations in rnonsooll winds, cyclones and winter storms, and it 
is Conseqnently to these that  in Indin we hare set orirselves i l l  

the fillst instance. 
1 .  Our business, then, has been to measure iind rev i)rd 

as mnlly of the conditiolls in the upper-air over India as have 
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important bearings on weather : to do this a t  as many places as 
our financial resources \\.ill allow ; and to use the results for formu- 
lating the normal state of the atmosphere. With normal infor- 
mation once gathered, we should be in a position to makc an 
attempt a t  a physical interpretation oE abnormal features suLse- 
quently observed, and with sufficient insight in the interpre- 
tation t . ~  increase the correctness of forecasts and extend t,heir 
range. 

22. For several years we have heen measuring in India 
the strengths and directions of winds daily a t  a nu~nher of 
stations in plains and hills, mostly in the north, the range of 
measurement embracing all levels from the ground upwards to 
some 10 or 12 km. : and in addition we have measured, as far 
as our powers have gone, the temperature and humidity up t'o 
10 or 15 km. at  Jhang in t,he Punjab, and Agra in the I'.P. 
Yoii may be interested in having solme details of the wav 
these measurements have been carried oil t .  

23. We may consider first the measurerner~~ of air uloi-e- 
n1c:nt. For this we have without expense the evidence of 
clouds, of which full use has been made bv the old-time metcoro- 
logist. Rut cloudy days in India are fe;v and far between, and 
cannot speak for more tha,n very restricted zones of atmospheric 
levels : so that  for intensive work we are bound to employ other 
means. Such means are a t  hand in the form of free-flying 
balloons filled with hydrogen and watched, either by two theodo- 
lites placed a t  the ends of a base-line of known length. and 
vecording on a time-sca.le the altitude and azimuth observecl. or 
by a single theodolite with an independent deternlination of 
the height of the ba.lloon. 

In  Europe it has beer, customary, wllen using th? siilgle 
theodolite, to assume for the balloon's vertical velocity. the 
normal value determined from many flights, and to regard the 
results as approximate withill the limits which practice has 
shown to apply. Rut in India this jvould be quite inadmissible, 
for the variation of vertical velocity is often extreme, since 
upward and downtvard air currents are strong and frecluent. 
Captain Ley in England used a t  one time to measure, b? an 
a(lju~t,able eyepiece micrometer, the angular diameter of the 
loon aa it rose, and to deduce the heights therefrom: 111 

India we have applied this method in an improved form by 
inserting in the eyepiece a ruled micrometer scale, and reacling 
upon i t  the angular lneasure of a tail, 100 metres long, hanging 
from the balloon. 

24. The method of two theodolites is obviously capable 
of great accuracv; and, regarding that as  a standard. haye 
taken many comparative observations of the alternative meth- 
()(I# by wing them airnul tar le~us]~ on a given balloon. 159 

result, t.he limits of accuracy of the single theodolite n ~ e t h ~ d  
are known t,o suit our peueni  purposes with ba.lloons, an(1 as 
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the method is the  cheaper in operation, the major part of O U I -  

work is carried out  by i t s  means. 
The balloons are made of guttapercha tissue, of \\.liicll ;I 

sanlple is on the  table. This material waschosen after experi- 
ments had been unsuccessfully tried in Sinlla with a varietjr of 
fabrics, and after  ready-made rnbber balloons from Europe had 
proved unable to  ~vithstand the  exposure of the jounley out. 
The guttapercha is entirely satisfactory : i t  is light. weighing 
24 grmP. per square metre;  nearly impelvious to hydrogen; 
readily kept in gootl condition if stored under water in the 
dark, and is very easily made up into balloons by l i t t le-skil l~d 
labour. 

In  practice, S U C I I  balloons are sent, up once daily t,hrouqtl- 

out the year a t  each observing station, and alternate readillgs 
of a z i n ~ l ~ t h  and altitude are  recorded a t  half minute intervals, 

hilc the angular measurements of the  tail base-line are take11 
a t  convenient time-intervals. The recorded values are \vorlied 
out bv tnechanical means. devised for the purpose. to gii-e the 
geographioal positions of the  balloon in r e l a t i ~ n ~ t o  a S. and S. 
line passing through the  starting point;  and a trajector),, or 
plan-view of the balloon-coul.se, is then drawn to i \  known scale. 
T ~ V O  examples are shon.n in Fig. 5 from balloon records in 
Simh a few days apar t ,  from these it mill I)e keen ho\\ 
great a change in directioll of wind-currents can occur l\\ell 
UP in the air, without an" p i d i n g  sign of i t  near the gronud. 
In the figure heights in kiiometres are nlarked in non-bracketed 
numbers. Fralll trajectories precise ~ n e a s u r c ~ n e ~ ~ t s  rendilv 
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follow of the direction and.velocity of the wind a t  any required 
level; and for purposes of preparing normal values of these 
elements, the flights are tabulated a t  regular half-kilometre in- 
tervals from the ground upwards, and are thereafter combined 
by mechanical means into resultant values for each level over 
half-monthly pexiods throughout the year. 

In clear and cloudleas weather y e  ale able in India to 
Eollow a three-foot balloon to distances as great as 65 km. 
(40 miles), corresponding sometimes with vertical heights of 
15 or 16 km., before i t  is lost to sight and measurements cease. 

25. But a matter of more interest perhaps lies in the 
methods of recording by instruments the conditions of tem- 
perature and humidity in the upper air. For this purpose 
we mag use free balloons with very light recorders, or, for 
small heights, kites controlled from the ground. Of the latter 
we have u ~ e d  in India mostly kites of the form shown in Fig. 6, 

a form brought to high eaciencg by Mr. Dinev in England. 
The largest illul~trated here wae 15 feet high, while that moat 
commonly used measured 9 feet, and weighed 13 lb. only. 
This smaller kite was capable of carrying out several mile8 
of steel piano-wire from a winding machine and of rising in 
a strong steady wind to a height of well over a mile: several 
mch kites could be attached in tandem, at intervals of a 
mile Ur 80, to one tetherwire, with the recording in~trbnrenb 
in the top one ; and in Uermay enah a tandem awangemenb 
bas been coaxed to carry its ineBmrnent up to a height of four 
milee. 

The uee of kit- like these is a matter of serious manipula- 
tim, and involves an engine to wind in the steel tether-wim i 
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for they may together pull with a force of 200 pounds or Inore 
in a strong wind, and with adverse conditions may become un- 
stable in Bight and \\ireck theinselves and their secorder in the 
air. 

26. Vnriclus f o r m  of recording apparatus may be used 
wit]l these, one oE which, the Marvin meieorograph of America, 
is on the table On a clock-driven drum a paper chart  is con- 
tinuously ivritten upon by four pens, marking the  several me- 
teorological elements. The instrument, which \\.eighs only 
1.100 grams (2; lb.) is hung within the  kite and freely venti- 
lated b" the \\rind which raises i t .  

-4 typical diagram from this instrument, obtained a t  Rel- 
aaum oil August 29th during the  lnonsoou of 1006, is shown 
0 

in Fig. 7 .  Horizontal distances are proportional to time, and 
vertical distances t o  the  elements measure~l,  u.hich, in order 

fsom top to hottom, are hninidity. pressure. temperature ~11d 
nind This flight lasted fire hours and the tuauiml~nl height 
reached was 1; miles 

The diagram when i ~ ~ t e r p r e t e d  it1 accordance with the 
calibration of the ins t run~eu t  \vhich tlrem it .  results in the  
two higher curves of Fig.. 3 ; \\llile an earlier record of the sitme 
year, on May 28th when the nlonsoorl \vaq nearly due.  pro^-idecl 
the two lowcr curves of the  same figure. 

I t  will be seen t h a t  on this day in h I q  teiupel-aturc. tell 
off rapidly, but a t  less than the  adiabatic rate, fro111 the grc,nn(l 
level up to 1000 111. ~v]li]e humidity increased steadilj- fro11 t~bollt 
60"" a t  the gt.onnd to near saturation a t  the  level of lo1r-l!.i11y 
cllmulus clouds. J u s t  above the cloud level \ \as  encounterell 
all entirely different cul-rent of \varm ancl \.cry dl3!- air : thah 
i t  \Iraq warm is s h o \ ~ r l ~  by the inversion of the telnl)erntllr? 
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curve, and tha t  i t  was dry ,  by the  rapid drop from near satu- 
ration to a. humidity of 20%. 

In  the higher curves of August, t,hree months later during 
iL weak period in the monsoon, i t  is seen t h a t  the conditions 
were somewhat similar, b u t  t h a t  the  thickness of the lower 
damp and rainbearing winds had increased from 1,000 m. t,o 
over 2,000 m. Again there appeared above this current the 
rapid rise of t,emperature and the  sudden fall in humidity to 
almost complete dryness;  and it may perhaps be concluded 
that  the main differences bet ween premonsoon conditions and 
t,hose of a wea.k and of , a  strong monsoon lie in the thickness 
of t,he damp sea-current which is being dynamically cooled on 
rising over the inland ground surface or on being forced other- 
wise t o  rise bv confluence of curreuts. An interesting point 

is thy i\ ay the upper limit ot the damp morisoon current 
repeate(I1.i rose and fell through the  kite in the  course of the day, 

S ~ O \ V I ~  b~ the  dotted upper part  of the humidity curve. 
It indicates tha t  the rainbearing current, on t h a t  day a t  least, 
thickenecl u p  in  the hotter hours and thinned down as 
evening came on. just as a '. land ancl sea breeze " is known 
to do. 

.> 7 - .A kite which is out  of adjustment, or flying in a 
wind loo strong for i t ,  is liable to  dive and circle in the air, 
and tvill then give one a very anxious time. I n  each downtvard 
course i t  will pull viciously on i ts  tetherwire and nlay break 
i t ;  and on aseenrling on the opposite aide of the circle \vill 
~ ' l ~ l e  liqhtly with a near l j~  slack wire. The circle rnap have 
;I diilmeter equal to  or  greater than the  height of the lcjte, 
; 1 ~ 1 ( l  in tile latter case the result will be a ~ o m p l e t e  wrecking 
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of kite and recorder on the ground. Fig. 9' contains the record 
from a kite which is ciroling, and shows the motion clearly 
on both the pressure curve, giving height, and the tenlperature 
curve of the instrument. The largest circle shown is one of 
a nlile in diameter, and in i t  the ground waR evidently very 
nearly touched. 

The arrangement of a recording instrument ~nspended in- 
side the kite, convenient as i t  is, suffers from the disadvantage 

Fro. 10. 

that since it may take some hours to coax the kite up to its 
highest point, and considerable time to pull i t  down by its 
engine, the records obtained from the instrument do not really 
represent simultaneous measurements throughout the air from 
the ground level upwards : the part of the record which applies 
to the air near the ground may in fact have been obtained 
on the ascent some two hours before that of the highest point 
reached, and this agniii an hour or more .before the succeeding 
record in the lower lagers during the process of winding in- 

' Fig. 9 and ~everal ~ u b s e q ~ ~ e n t  figures Rre omitted ia this publication. 
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28. To overcome tihis disadvantage in India, a record& 
was devised which should be put into use only when the kite 
had mtudly readied its highest point, and then secure a double 
record from the ground surface up to the kite and down again 
within the space of twenty minutes. The arrangement is 
shown in Fig. 10. A lath of bamboo carrying a recording in- 
strument a t  its lower end, and a sail a t  its upper end, is 
mounted to run on small wheels upon the kite-wire and is blown 
up i t  by the wind; when it has reached the lsite, the sail is 
automatically detached sad thrown away by a disengaging 
device actuated on impact between a trigger a t  the front end 
of the boom and an obstacle plate which has been fixed on 
the wire immediately below the kite just before its liberation. 

- - .  
The apparatus runs rapidly up the wire to the kite, throwfl 
away its sdl  on impact, and returning downwards by its o m  
weight reaures two nerarly simultaneous diagrams of the condi- 
t h e  of pmssure, temperature a,ud humidity in the several &it. 
em at the fime. The lbecording iastnimrsrrt is made most1.Y 

J4umini .m and weighs 110 grarm. I ts  record plate of 
&hly'rihered @am, is ~oattted by a watch and marked upon 
three 0 b d  pen8 w k i h  ~ecord the reveraE olementn. It ia 
ohown in Fig. 11. 

29. Work with Utes iie expensive however, cansidering 
the hei&%~ w o d b l s  by their mama l l ~ e  veyy limited a d  

d-mdmt on weather, and for these reasons attention h w ~  for 
~~ y-8 been direohd to the nee of oheaper methods of mlv* 
fng the ~~oblerns in hand by the employment of lree bltlloon~ 
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ckrying in~trumen~ts tvb10b are made very light indeed. Fig 12 shows eu~h a. bal1oon six -feet in diamieter, partly filled with 
hydrogen llad rmdp. to b~ ~ e n t  up, with it5 recording iostsu- 
ment. The ~bigbt of 6 six-foot balloon of this rnaterittl is. 
about 260 gme. (# lb.) and when it has filled itself out com- 
pletely by $he expaasion during the ascent of its partial charge 
of hydrogen it has a free lift of a;bBtlb 3,000'grm~. (64 Ib.) 
which L gradually lost by efflux of gas on further expansion a s  
the balloon rises, until at some 1/8 km. (21  miles) beighfj the 
balloon, with its load, floats in equilibrium, and ia thereafter 
br0ugh.t down by leakage or some automatio means of rup- 
turing it. 

'3Q. Instruments of a sufficiently light type to oarnply 

with the diotates of economy were firslt devised md made by 
Mr. W. H. Dines in England, and there is on the hMe eba 
Indian-mad6 example of hie desigp Fig. 1 Sa. It we&jh8 66 gr. 
(or 54 toltw, dightlp more than the Engbh -made htrument) , 
rand it meords continuously the prwsum, bmpm~turer and 
humidity throughout the pmge of hdght bravereed by the 
balloon. . Ab the time when we in India bwan tco pay a6hnti~n - 

to this m e t h ~ d  af experiment, Xr. Dines' hstrumente were no8 
available for purehase and in making our own we adopted 66s 
in enions principle of hi8 rerooder, at %he same time &-$* 
sti 1 E further to reduce, the weight rsnd so to di~aiaiah fib c M  
of mahing a given height. - - - 

The reaul t i~ ~hown in Fig. 13b and the Instaw&mf% is o g  
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nlent inside, and the \\.hole in its case. In  the front view are 
seen the tempera.ture and humidity arraugements, and the 
three steel pens which draw on a silvered glass plate the records 
of pressure, temperature and humidity. The temperature pen 
is actuated by thr differential expansion of brass and invat-- 
steel ba,rs, and the humiditv pen by the elongation and contrac- 
tiorr of a sensitised human hair. I n  the back view appears t,he 
eshausted aneroid which, by actuating the pressure pen, gives 
a nlrasure (if the height rea,ched a t  every point correspondi~ig 
with the t,emperat.ure and huniidity records. 

31. Each instrument before being sent up  has to be cali- 
brated : a very tedioyg process of going through the whole range 
of pressure and temperature changes likely to be encountered 
and obtaining autographic records of the corresponding res- 
ponnes. For pressure calibration the instrument is fitted with 
a clock-driven record plate; and for temperature is cooled in 
spirit by CO, SIIOW in a Dewar's t.uhe though a. range of 
temperatures from t.hat of &he a,ir clonrn to - 80" C. Fig. 14 
(omitted.) 

The humidity calibration is comparatively simple, as satu- 
ration, complete dryness a.nd several intermedi,~te humidities 
are readily obtained in the laboratory. 

Slich a calibration is shown in Fig. 15 (omitted) ; i t  is taken 
on a silvered plate 1 cm. square, and has to  he measured up 
under a micrometer microscope. 

32. Fig. 16 shows the method of seildiiig up the recorder. 
The instrument (a)  is suspel~aed in a light bamboo basket 
(b) which is fastened to iiparacliute (c) of silk, 14 inches square. 
This con~bination, with a total weight of 45 g. (4 t,olas) inclu- 
sive of the inst,rn~nent, is hung in loose engagement on a metal 
hook (d) attached to the '' release" sail (f) .  During the ascent 
a downward current of air naturally blows upon ( f )  owing to 
the upward motion of the balloon, and the hook (d) thus 
retains its hold on the parachute; but when the balloon has 
reached its highest point, and by leakage or otherwise begins 
to descend, the air culrent becomes reversed, the release sail 
( f )  flaps up  and sets free t,he ~ a r a c h u t e  with its iustrument 
to descend independently to ea,rth, where in ~llost cases it is 
found and the reward for its return is claimed. 

In countries where rubber balloons can be used the burstj- 
ing of the balloon a t  extreme expansion can be relied 04 to 
bring down the i~istrument quicltly, h i l i n g  behind it as a sort 
of speed-brake, the ruptured rubber; but our gutta.percha i s  
lion-expanding, and not being sealer1 will not. burst. so that, 
to effect this same purpose we paint sevcral large spots of lamp- 
black varnish on the balloon. As long as up\vard niotion con- 
tinues the telnpernture of these black spots is kept low by the 
coldncss of the air current, bllt ns the ascent slows do\vll the 
sun heats the spots, and thev melt and empty the balloon 
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This applies to da~-light flight@ ody, atrd a t  night we have 
to rely on mere leakage, and ti&& bhw &&nee of the inetrurn&.ut 
drifting for very long distanae~~, swuh a i ~  fram Agra to Bemgal, 
before i t  reaobes ground. 

The b k e t  in which fhe in~trumentl henge effects the 
double purpoge of protecting the instrument from rough handl- 
ing by the findgr, and of forming ac conspicuoue object to 
attract attentim as it lies on the ground awaiting .recovery. 
Tho latter purpose is helped by the small " twinklers " of tin- 
foil (gg ) attaohed flexibly to the basket, as they Mow about in 
the wind and scintillate in the sunlight. 

Fig. 17 (omitted) shows the return of an instrument sent up 
in Jhang, Punjab, by the finders, who have come in to claim. the 
reward, whioh is announcud an a label atbached to the baerket. 

33. The rerealts of these balloon flights can perhaps be& 
be %lustrated by a, short series of enlargements from some of 
the o r w a l  record plates. It will readily be underatood that 
no retouching of the original is permissible in the case of 
ecientific exhibits, so that no apology is neceasaq here for the 
blemishen heparable from records whioh have gone through 
80 etrange an experience as these have, including the shock 
of reaohin earth and subsequent handling by the findem. t Plrotograp c reprodnotion of the delicate originals is not an 
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easy matter, for the silver on tihe plates has to be deposited in 
so light a film that there shall occur no such adhesion as could 
lead to stripping by the pens, and consequently the records are 
photographically thin and their enlargements weak. 

34. The first1 shows conditions in the cold weather, Jan. 
25, 1917, when weather was dry and Bne in Agra, but unsettled 
in the hills to the north. In this record i t  is clear that although 
tho humidity a t  the ground was low, saturation was reaohed 
at the level where elorids might develop and result in we* 
weather. As a matter of fact rain fell two days later, 

The second ~hows similar ground surface conditions a t  the 
same time of year, but with this diff,erenoe above, thbt there 
is no indication of increasing humidity to bring its chance 

of rain. Wea;ther remained dry during the ten days around this 
fliglit. 

Feb, 16, 1917.-The next record ie in mid-February, when 
weather had been dry everywhere for six days, and continued so 
afterwards for some time. The humidity traae. shows a t  all 
heighte an absence of the water vapour which is essential to 
rainfall production. 

March 1; 1917.-Passing to March, we have in this record 
great dryness a t  the ground, but higher up there ia ample 
material for rainfall. The weather had been dry for a week 
over north-west Indii; but proved wet on the following day. 

March 13, 1917.-Compare with this the next reo~rd for n 

1 There were dght diegram : only one ie mprorliiced here. 
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fortnight later, when weather was continuously dry for a loug 
p?riod. At the ground humidity is identical 114th that in the 
last case ; but above it ,  complete dryness prevails, and nothing 
hut fine weather could be expected. 

June 14, 1916.-During the heavy rainfall of a strong 
monsoon over the whole country the record foi June 14th, 1916, 
shows saturated air a t  the cumulus level, and again from ti lirn. 
up to 84 km. This is shown here in Fig. 23. 

Oct. 2, 1915.-Andla,stly, in October, 1915, when on the 
2nd of the month the lnonsoon was ready to pass away, though 
rainy weather still prevailed, a record showed saturation a t  the 
level of both lower a.nd middle cloud; while a t  a later stage, 

October 18th, the monsoon had disappeared from North [ndia 
and humidity was very low throughout the atn~ouphere. 

Fia. 26 shows a sample result of a balloon recorrl, when 
interpreted by the calibration of the instrument. I t  indicates 
that  humidity rises to  saturation point, or near it. throughout 
a deep lager of air-from 2 km. to  4 km. above ground ; and 
nhowe invereions of temperature a t  the 4 km. and 6 km. levels. 
In the temperature tracc. the dotted second line is the record of 
tlf.scen t. 

35. These are the more obvious features to be gleaned in 
8 rapid glance a t  the records ; but  the temperature traces, with 
bheir varying gradients, give information as to season, and 
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their actual inversions show the superposition oE air-currents 
which arrive often from very different sources. I n  none of 
these has the stratosphere been reached: i t  lies probably very 
high above Agra, as high perhaps, i n  the hot weather and 
monsoon as  i t  does above the Equator, and our financial meafi.: 
have not admitted of touching it. I n  the cold weather, when 
t,he stratosphere might be accessible a t  less cost, the upper 
winds are so strong that  instrnnients sent up to enter i t  ~vould 
come down in Burma or Assam, and never be retrieved. 

36. Mention has been made of the question of expense, 
but it is not to  be inferred that with more money available, 
frequent occasion would be t,aken to reach the stratosphere: 
there are immediate and pressing needs lower down which would 
receive prior attention, and a,t present have to be neglected 
from want of means. 

Very differently is the matter of expense considered in other 
countries. Germany, perhaps the thriftiest of European na- 
ti.>ns, has so strongly recognized the p~.acticnl importance oE 
upper-air research t,ha,t for the last 20 or 25 years rnost liberal 
Government funds have b2en devoted to i t ,  and in 1907, it was 
even thought, wort11 while to equip a costly expedition to the 
Victoria Nyanxa, for experimental balloon work in German East 
Africa. 

37. India is a country wit.11 lllore strongly marked meteoro- 
logical features than any other perhaps in the ~vorlcl. alicl the 
solution of its rainfall problems is a matter of life and death to 
t,he Indian ryot:  for scarcity is of yearly occurrence in some 
part or other of India, and the dread spectre of famine lies ever 
in wait for the ryot. Eoth sca~.citjr and famine will have lost 
most of their terrors when we have reliable foreknowledge of a 
failing monsoon in regard to its geographical incidence, for 
timely remedial measures will then be possible. But, -there is 
khe question of expense, and on thig matter Sir Profulla Chandra 
Roy remarked to me on Monday last, that "The money is that 
of the poor Indian ryot. " True, yet to the Indian ryot belongs 
also this great country and its weather, and Government is his 
Sboward : it is our business in the ryot's interest to see that we 
obtain with all possible speed the power to forecast the Indian 
rains, both in the monsoon and in the cold weather, and accu- 
ra,telg to foresee local disaster : the methods I have described 
will nlaterially advance this purpose. 

Were the ryot allowed to contribul;e, now, one.thirtieth 
of one anna per head for experimental worlr upon these problems, 
real activity ~vould be possible, and who would then venture 
t~o say that  in a few years' time the problon~s might not be 
solved ? A t  our present rates of working, the ryots' contribu- 
tion for eebtlen~orlt of these vital matters takes no less thau 
some twenty years to amount to that one-tliirtsieth of one anna 
per head. \Ve R.re doing all that is possible in the circumstances 
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but our progress is very slow : for it is donli~lated by exiguous 
budgets. 

The investigation was undertaken wit11 the  object of findingarnethod 
to classify and describe snlells in a scientific mnllner. 

I t  was known t h a t  some odorous substances, e.g. hydrochloric acid 
and formaldehyde, form chemical compounds with proteids, and i t  was 
thought tha t  the perception of odour might in all cases be due to chemi- 
cal reaction between the odorous suhstance and  the proteid of the 
olfactory organ. But  n o  chemical reaction or  even absorption was 
detected on shaking dry  powdered albumen with alcoholic solutions oi 
various odorous substances, e.g. ethyl acetate. citronellal, pyridine, acetic 
acid ; nor was any evidence of chemical reaction ot~tained by determin- 
ing the freezing point of aqueous ethyl acetate solr~tions before and after 
addition of uncoagulated white of egg. 

On the other hand, a close connection has been established betweer, 
the odour of substalices and the  surface t e n ~ i o n  of their aqueous sola- 
tions. It was found t h a t  n consistent measure of the intensity of the 
odour of a substance was given by the  strength of the most dilute 
aqueous solution of the substance in which the  odour was perceptible. 
And i t  was found tha t  the  intonsity of the  smell was proportional to the 
tlepression of the surface tension of water by the odorous substance. 

As was expected on t,hc?oretical groands i t  was also found that  tlre 
intensity of smell was proport.iona1 to  the absorption of the odorous 
substance from aqueous solution by animal charcoal. 

Services with regular increments ot' salaries.-By K. 
MADHAVA. 

With respect to maintaining in Government service a n  establishment 
up t o  a certain strength, under regalar increments of salary by time 
scale, the  questions aa to the  number of annual recruitments, number 
~ u p e r a n n u a b d ,  total amounts paid to  officers and  pensioners, a s  selarie- 
and pensions, etc., are answered, under suitable hypotheses, by mathema- 
tic formulae involving the ideas of Life contingencies. 

The Orthoptic Loci of Algebraic Curves.-By A .  IS. 
The paper aims a t  studying the singularities of Orthoptic loci a . n j  

thus bringing under the  purview of a general theory, all the scattered 
resuit,s about the orthoptics of particular curves. Singularities botlf 01 

" ordinary" curves and of others specially related to the circular points 
are studied in detail. There i s  a section on the Degeneracy of the 
Orthoptic, and another on the i n v e r ~ e  pro}>lern of the determination 01' 

all pl.irnaries having a given curve for their Orthoptic loci. Tho Paper 
concll~des with some interesting applications to  envelopes. 

The principle of Dijppler arltl the t,ilne perspcctive.--lj!l 
S. C'. KAR. 

I n  this paper a proof is at tempted of the exact law of spectral dis-  
pbcen~ents  in relative motion. I t  is thus shown tha t  the usrlal state- 
rnent of the  principle of Doppler which aseociates spectral displacements 
:vlth the existence of a relative velocity is generally crroneoup - 4  
remarkable result io deduced by integration which shows that  all ojl- 
3erved binary and other ~tellrtr periods where the spectrum reveals a shift 
of tho lines should t,e corrected for the illu~iorr a s  to time-flow cau~ed  I!! 
redinl motion. 
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The kinetic theorv of solids and the l~arti t ion of t11erm:tl 
energy.-By R .  11. SIFN. 

The kinetic theory of  gases has been doveloped by inauy well-ltnoivn 
physicists, bu t  little progress has been made on tha t  of tlie solidr. 
Recently, howevur, Nernst and others 'have developed tlie suhjact on 
Planck's hypothesis. I n  the present paper the subject has been treated 
on the basis of classical mechanics. 

Attempts have been made to  explain the specific heat of atoms on the 
hypothesis of the equipartition of energy. I t  is known tha t  for I°C rise of 
temperatnro. each atom of most elements absorb 4 x 10- '"  ergs in round 
numbers. Eac.11 atom liavinq six degrees of freedom, lialf of the avail- 
able energy is absorbed by the translational motion 

while the other half is absorbed by the niotio~l of rotation. But  the 
specific heat  of most elements increases gradually v,,itll the temperature. 
whereas the degrees of freodorn can only increase by leaps. It may be 
noted t h a t  the hypothesis is fairly satisfactory for gases. 

I n  the present paper, from known vnlues of the specific heats and 
compressibility, the dimensions of the molecules have been determined and 
also the interrnolec~llar forces. The gain of energy per molecule (for I0C 
rise of temperature) is split u p  int,o three portioris : (1 )  tha t  absorbed by 
the translational velocity which increases the external energy ; ( 2 )  tha t  ab- 
sorbed in doing ivorlc  g gain st the inter-molecular forces; ( 3 )  the third 
portion being absorbed by the niolecule itself and may be explained Ily 
the absorption by tlio electrons. Those three portions are calculated 
a ~ ~ d  the mathemnticel analysis is worked out in detail. 

This result is considered important, being a direct negation of tlls 
Principle of Equi-parti t,ion of Energy. 

Kate on tllc crit,erioii t h a t  t,\\.o sanrples are snnlples of t he  
sa~ile Pop~lat ion.- -H!~ t'. C. ~ I : ~ ~ . ~ r , a ~ o s r s .  

1 .  The classical nlet.I~od consists in comparing the Mean vallle- 
In and m', of the two si-lrnples, and tinding the probablity of the differ- 
ence m-ln' ( a s  nieasr~red in t ~ r i n s  of its probable error). This method 
ncplecta altogether any difference in the general nature of the two 
distribi.~tion of frequencies. 

2. Pearson's Coefficient of Contingency. The two sa~nples are conl- 
pared LSroup I,y group, and their independence is measured by t.lle 
probability (P) of X ? ,  a c e r t ~ i n  defined function of the two series of 
frequency groups. 

. . . . . . .  If n,,, n,. 1 2 3 .  tot,a1 N .  
. . . .  . n, n?', ,zaf,. . total  N'. 

be the two series of ac tunl l ,~  observed f r r , ( ~ ~ e n c y  groops, 

3. I n  the first, pa1.t of tile presellt paper, tllo above t,ivo me:hotl$ 
are compared, wit.11 special rpforol,ce to Rn t )~~~o l ,o lo~ ica l  date.  It. is sh@\vl1 
chat the second method ( colltingenc,v ) is t,he nioro llppr0printp 
nletho(1 for the purposes of co-np~r inp  differer~t sniilple~. 

4. Tt. i~ noted. how eve^.. t,hnt :wo tlifficr~lt,ies nrise in llppl~ill- 
formllla ( A )  to  the cnse of small samples. 

(i) 'rho vnlues of t~ and n ' ,  t,lie grollp f req~~encies ,  dt\p"ld t t )  11 
con~iderat,lc. extent on the syste~lr o f  gronping 11d0pt"'l. 
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Thus with the satno unit of grouping, different values of xf 

are naually obtained. 
(ii) \Vith different units of grouping. the  different valries of P may 

differ quite appreciably. 

5.  Roth oi  these difficulties arise from the large fluctuations inherent 
In random sampling. especially in the  case of small samples. Numerical 
examples show tha t  samples of 100 or 200 ( in the case of anthropological 
d a t a )  are not large enough t o  avoid appreciable fluctuations due to  
random sampling. 

6. I n  the present paper i t  is proposecl to s a l ~ r t i t l ~ t e  n, n' ,  the 
observed frequencies by m ,  m' the  corresponding graduated frequencies. 
I t  was found that  this led to  a considerable improvement in practically 
every case considered so far ( i.e. in ahout 20 differerlt numeric81 
examples). 

7 This procedure also affords c ~ r t a i n  mathematical advantages. In 
many cases i t  is possible to find a suitable analytical expreselon for 
m and m'. I n  anthropology, a n d  mi' are u ~ u a l l y  given ( a t  least to a 
first approximation ) by the  " normal " ( Gaussian ) curve of errors. 

I n  this case i t  is possible, under certain conditions, to replace 
I ~ " ~ " ( N + N ' ) ,  by a definite integral. The solution ha3 been discussed 
in detail. The subject o f  integration may become infinite along certain 
tracks:  with exception of such special cases, i t  seems tha t  the new 
formular rnay I)e of some nse in oI3tninin~ quiclrly the appropriate 
v ~ l u e  of (P< 

Binary ( : o ~ ~ l ~ i i ~ i  t,ativr. - \ l g l r ~ , - 1  K. V A  LL)YANArrHA- 

SWdRIY. 

I .  General Theory. A binary co~nnlutat.ive linear alpehra in two 
rlllite el, e2, is completely defined by a multiplication table of the Form :- 

~ ~ ~ = , \ ~ e ~  +"pi ; ele2=k,e.2 + tlze, ; e22=wlel + vie2. 

The algehrcl, is of rank 3,  the identicltl oquation satisfied by any 
number, x=xlel+.x.2e2 heing x'-xiL(s)+xL)(x)=o \vhere L(x) and D(x) 
are absolutely covariant linear and quadratir  forms in xl xp Writ.ing z2 
=fl(z)el  + f2(x)ep, the form f ( s ) ~ ~ ~ f , - ~ ~ f ~  is alsoa covsriant of the algebra. 
Evr,ry covariant of the algebra is shewn to be n covariant of the binary 
fortus f and L. I n  particular the absolute invariants of the algebra 
are obtained as  the ra t ios4  : A I : where A is the discriminant o f f .  
I 2 = ( f .  L.I):3, A , = ( H ,  L?)?, H ,  being the hessian of I .  Two algebras with 
eqiial, f in~ te  absolute invariants are equivalent I I I I C I C ? ~  linear transfor- 
mation of units. 

2 .  The following special algebrnq ure discrlssed : (a) Singular algeb- 
ras (1. D, L G 0) ; (b)  Nilpotent algebras of rank 3. (D. L 0); (c) 
Unitary algebra9 ( f  =o) ; ( d )  Null algebras (D=o)  ; ( e )  Normal al,nebme 
(I;=o) : ( f )  Algebras with a principal u n i t ;  (g) Primitive algebras. 

The following theorems are proved :- 
(1) The necessary and sufficient conditions for a principal unit 

are ( 1  ) f l D f  0 ; (2) D i~ a factor of I : (3) the remaining f ~ c t o r  of f is not 8 

fartor of D. 
(2) The only algebras ot rcinli 2 are ( a ) ,  (c)  and (I). 
(3) The only nssocintive algebras are ( a ) ,  (b) and (f) .  

3. For all the above special algebras n certain invariant P'' 
~ n n i ~ h e s .  Representing every nlg~bra-type by a point in 8 plane with 
tlomogeneon~ ca-ordinates,=the invariants A ,  A I !  

An.  the algebras 
for which A 3 = o  are represented by a cusped cliblc wit11 cusp a t  A *  
inflexion a t  A%, the cuspidal and inflexional tangent# meeting a t  Alp 
r ~ . f  R ha the point on this cubic corresponding to the algebra with 
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principal unit ; let  the tangent a t  R meet the curve in P and the tangent 
a t  P meet the  curve in Q.  Then i t  is shewn tha t  ( I )  P corresponds to  the 
Null algebra ; ( 2 )  Q corresponds to the primitive algebra ; (3)  the  line8 
P Q ,  P R  represent the  factors nf the Resultant o f f  and D. 

-4 new nlethod of determining " H."- By i I r .  A .  JII:KKINS. 
The principal of the method is that  of the production of an  

artificial magnetic field by means of a n  riccurately wound solenoid- 
the artificially created field being adjvsted to bear a known ratio to  t.he 
earth's field. Two metllods are described. I n  both methods a small 
magnet is suspended a t  the centre of the solenoid, and is observed by 
means of mirrors attached to it. In  the first method the solenoid is set 
a t  right angles to the earth's field and t,he current adjusted until the 
deflection is 46". A meesur.ement of the current and the constants of t.he 
solenoid then gives a measurement of " H." I n  the second method the 
solenoid is set accurately parallel to the earth's field. An external bar 
magnet in the Tangent " B "  position of Gauss then deflects the eus. 
pended magnet. The deflection is measured. A current is now sent 
through the solenoid to produce a field 2H opposite to the earth's field. 
The field is 2H when a similar deflection is caused by the external 
magnet. The deflection must of course be approximrtt,ely 45'. As in 
t.he first rne1.l~od the measurement. of the current together with the 
solenoid constants gives a value of H. 

'I'he accuracy of the method is discussed and i t  is shown tha t  i t  is a s  
t~cc~lra te  as the Kew Magnetometer method, and easier to carry out. 

On the colours of Mixed Plates a n d  atlier Optical Jnvesti- 
gat,ions.-By C'. V.  H.ARIAN.  

1 I n  this paper, a general acco~lnt  was given of anumber  of optical 
lllvestigations recently carried out by the author in associa+.ion with his 
research scholars. In  each cage, observations were described which 
showed t,hat the theory of the phenomenon hitherto accepted is either 
incorrect 01- inndeclnate, and a new treatment was suggested to explain 
the observed facts. 

2. The colours of Mixed pletes.-This well-known phenomenon, 
\rrllich was atutiied by Thomas Young and Broweter, has in more recent 
times been explained by Cl~arles Fabry and R. W. Wood on the basis of 
the elementary theory of laminar diffraction. Observations show how- 
ever bhat there are a number of features in the phenorne~lon which t.he 
treatments proposed by Fabry and Wood fail to explain. The most 
important case is tha t  of a mixed plat,e of uniform thickness through 
which a dist,ant Iight.so11rce is viewed. The author has shown that  the 
characteristic features of the halo observed round the light-source can 
only be explained by taking illto account the peculiar form of the laminar 
diffracting edges prevent in tlle film. Owing to the action of surface- 
tension the edges are drawn inwards into the shape of a ~l~enisciis and 
hence scatter light in a n  unsym~netrical manner. The qunntitative 
development of this tllcory gives results in colr~pletc agreerllout \vith 
observation. 

3. The Cololrrs of Breathed-on Glass Plates.-This beautiful opt ical 
phenomenon was explained by Karl Exner and by Donle, who however 
held divergent views regarding its nature. The author has found that  
the explanations advancer1 by these writers must both be rejected. 
The reel element of regularity which gives rise to the observed colours 
ie neither in the size of tho water-drops nor in their arrengrnent, hut  in 
the angle of content between liquid and plate. 

4. The Colours of Ammonium Chloride films.-This caso i~ in severtrl 
respects annlogous to the on0 just nient.ioned. 
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5. Newton's Diffuuion.rings and Quetelet's Phenon1enon.--The exple- 
nation usually advanced of this phenomenon is tha t  the light, regularly 
transmitted through the film covering the mirror a t  entry and diffracted 
a t  emergence, interferes with the ligllt diffracted a: entry and regularly 
transmitted a t  emergence. I n  actual practice, however, the diffracting 
film is often a thin irregr~lar lamina completely covering the siirface of 
the mirror, nnd hence the diflraction Inlist I)e ass:~rned to occbur 110th 
a t  entry and a t  emergence. The n~odifica.t,ions of the theory necessitated 
by this are supported by the exper i rnent~l  resr~lt~s obtained by tlie 
author. 

A fuller account, of the.se inveqtigations is appearing in tho Philo- 
sophical 3lagazine. 

On the  Characteristics of Tndiaa S tl-iugecl 1natrtiments.- 
By C. V .  RAMAN. 

I n  this paper, attention is drawn t,o the'remarltable results produced 
by the special form of bridge used in the  Indian " Tamburn" in whiclr 
the matal  strings pass over the curved surface of a wooden bridge, and 
a11 adjustment is provided for varying the  contact of string and bridge 
by silk or woolen threads slipped in between them. It is found that  the 
Yonng-Helmholtz law, according to  which the harmonics having a node 
a t  the plucked point are not  elicited, is completely set aside as the 
result of this arrangement, and a complete and powerf\~l  retinue of 
overtones is actually manufnctured by tho intermittent contact of 
string and bridge. With proper adjustments, a fine quality of musictII 
toll@ resrllts. 

The elenle~its  of discomfort indoors: i11 hot climates : ( 1 i . u -  
cussion inaugurated --By E. I'. HARRISON.  

A theorebical examinat.ior1 was made of the conditions as regards 
temperature prevailing inside an  onclosure roofed and possessing a 
ceiling, the roof being exposed to  the sun's  rays during the day. I t  
concltlded that  the temperature oi a body inside a room depends on :- 

( i )  the temperature of tho external roof covering ; 
(ii) the material and contlition of the surfaces, inner rind outer, of 

the external roof covering ; 
(iii) the matrerial and condition of the upper and lower surfaces of 

the ceiling. 
Hence the best practicable roof a8as shown to consist of bright, cur- 
rugatecl iron sheet supportecl on battens, several feet 1,elow which is t~ 

Gelling of wood painted white on lloth sides with silicate paint (leac1 
paints are bad in hot climates since they are good radiators). 

It was then pointed out tha t  some experiments made illr. 
Dorman in Lahore strongly confirmed these theoret,icnl conclusions 
which are in direct cor~flict with those leading t,o the accepted type 
rnud roof for dwelling-houses in the Punjab. I n  fact .  t!le mud roof is 
almost the worst type for a really l ~ o t  climate. Radiation plays such 
large part in contribut,ing t,o human discomfort in hot. climates that  much 
greater effort 8hould be made to  reduce it t,h*n has hitherto been custo- 
maV.  The bearing of Leonard Hill's work on his Katwthermometer In 

measuring human discomfort when the enclosure is above the body 
temperature was referred to. Experiments are in progress with the 
object of ~epa ra t ing  tho measure of direct radiation given out by roof 
and wall8 from the effect of conduction. convection end e v a p o r ~ t i o ~  
the body rurfsce. 
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The influence oE Eoruccl vit)riltion or1 the true mnguetism 
of the nickel cohere~.-E!~ S .  S. Mukherjce. 

By placing two rnagnetising coils parallel and perpendicular to the  
ea,rth's magnetic field, 11nd by adjusting two fixed and one movable 
secondaries in them,  the effect of the mangnetisinq field (H) is eliminat- 
ed and the true magnetism ( 4 n l - K I )  oE the nickel coherer is b ~ ~ l l i a t i c a l l ~  
~neasured. 

The coheror is longit~~dinelly vibrated by  means o f  an  electric 
tl~ning-fork and i ts  t rue magnetism ic: studied unclor two conditions :- 

(1) Vibration superposed on constant field. 
(2 )  Change OF field superposed on uniform vibration constantly 

acting. 

I .  Vibrations successively impressed increase 4nI-NI (by about, 2:/,) 
I I ~  to a steady rnaximl~m. This chtlnge is nearly permanent : i t  persists 
for a very long time and can be carried over and superposed on the 
indnctions a t  different fields. R.~versals along with lowering of the field 
bring alloat the " reco\.ery." 

Temperature and packing remaining constant, tho increase in 
(4nI-NI) due t o  vibration is ( i )  clirectly proportional t o  tho field (H) in 
which the coherer is vibrated ; (ii) in\7ersely proportional to the least 
time (T) of vibration ner:eusary to bring about thin increase. 

Vibration decreases the retention, tho coercivitg and the area of a 
4nI-NI -- cycle. 

H 
2. Vibration, constantly acting. rumarkably lessens time-lag and 

hysteresis. The true magnetism ( 4 ~ 1 - X I )  more readily and more quick- 
I? foilows any  change in  the magnetising force. 

4 ~ 1 - N l  
The symmetrj. of -- 

H 
cur\-es.-B?J S. S. Iblukherjee. 

'4~1-NI)  
This paper describes an inleresting relati011 observed in -- 

H 
curves in the case of the ferromagnetic substances studied, namely tha t  
the area is proportional to the product of the retention and the coerci- 
vity. 

Recent advances in seasonal \reat,her forecasting.-By 
G .  T. Walker. 

The author describes the recent results of his extended examination 
into the correlation connecting Indian rainfall distribution with such 
physical elements as may be supposed t o  exercise a control. Ijy means 
of curves of actual rainfall distribution and the factors a s  recognised in 
1908, and now in 1920, he shows the great improvements which have 
matured from his work in the interval, and finally drams attention t o  
the very material aid afforded by the Upper Air Obeervatory a t  Agra 
in prflparing f0recast.s of the cold weather rains of northern India. 

Notes on some newly designed physical apparatus.-By- 
B. N. Rilaitra. 

The paper contains accoLlllt of forthel. ~sorlc thctL has been car. 
ried out a t  the Beng"l Engineering College, Sibpur, ill the Hray of 
designing and making physicnl instrunlents. At the last Congress a 
I'aper containing a short clescripti\,e account of ttvelve pieces of appn- 
ratue, specially designed for lect~lre demonstration and use in ehmen- 
tnry practical classes in physics, was submitted by the nuthor. I n  this 
Paper he suggests tha t  t,he manufacture of scientific inst,ruments might 
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be taken up with advantage by well-equipped college8 in T i l l i a  for inter- 
collegiate supply, and tha t  the saving thus  effected might be utilized 
profitably in importing instruments of precision only from abroad. A 
description and sketches of the following inst,ruments are given and the 
instr~lments themselves exhibited :- 

1. A mechanicel model illustrating the iol-~nation of images I,\. 
reflection from a plane mirror. 

. mechanical model for verification of the law of refraction. 
3. A new mercury reversing key. 
4. Tllree varieties of apparatus to  show tha t  pressure a t  any point 

inside a liquid depends only on the head of the liquid. 
5. 9 model compensated pendulum. 
6. ,A demonstration apparatus for radiation and absorption. 
7. A modified form of Pollinger's apparatus for finding the ex. 

pension of rods. 
5 .  A modified hgpsorneter. 
9. A modifiecl Berthelot's apparatus for determination of the 

latent heat of steam. 

Section of Chemistry. 
P~.csitlent :- D R .  H .  E.  VATS SON, D.Sc. 

Presidential Addre.9.s. (See Journal Indian In.sl ittcte of Science. 
Vol. JV, pp. 223-23'3.) 

Alcoholvsis of esters of saturated and unsaturated acids. 
-By B. DASANS-ICHARYA and J. .I. SUDBOROUOR. 

'l'he authors describe experiments on  the  relative rates of alcnholysie 
of esters of certaln saturated acids and  the esters of the analogous 
unsaturated a c ~ d s  tising hydrogen chloride as catalyst. The method 
adopted was a dilatomotric one and the experiments wore conducted in 
an electrically regulated thermostat kept a t  30' 

The results prove that. an  a a  olefine linkin? in tho acyl portion of the 
eeter molec~ile has a retarding effect similar to  thal; observed in the c?ta- 
lytic esterification of acids and in the hydrolysis of esters hy mineral acids. 
The reactions studied were :- 

(1) Methyl butyrate+Ethgl alcohol+Ethyl butyrate+Methyl 
alrohol. 

(2) Methyl crotonate +Ethy l  alcohol+Ethyl crotonate+Meth~l 
alcohol. 

(3) Methyl Bphenylpropionate + Ethyl  alcohol+Ethyl 8-phenyl- 
prc~pionate + Metl~yl aloohol. 

(4) Methyl cinnarnate +Ethy l  alcohol+Ethyl c innam~te  +hletllyl 
alcohol, 

and the  corresponding reverse reactions. 

Additive corn pound^ of meta-dinit robc~lzene.- By 1). 1). 
Kanvh and J.  J. S u n ~ o n o u a ~ .  

Symmetrical trinitro-benzene forms additive compoundq witherome 
tic hydrocarbons, phenols, phenolic ethers, arylamines of different tYPeg 
~ ~ r l t l  cyclic nitrogen bnses. A series of experiments has been carried out 
In older to  ascertain whether the same type3 of cornpou~lde trlso combine 
wit~h m-dinitrobenzene. The r ~ s u l t ~  in,liCnte tha t .  FIS a rule, aromatic 
h~droca rbon i ,  pltnnuls and  phonol~c eth0r.l d o  not form additive 
~ ( ~ l ~ n d e  with tho dinitrobenzone ; the  only exception to this rule so 
met with has been the  hydrocarbon sconaphthone. ~ r y l e r n i n e ~ ~  
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aniline, naphthylamines, etc., form definite compounds, but  the introduc- 
tion of negative substituents into thd aniline molecule tends to  inhibit 
t he  formation of compounds. Mixed alphyl-aryl secondary and tertiary 
anlines also yield additive compounds, but. diarylamines of the types 
diphenylamine and phenyl-naphthylamine do not. Cyclic bases such as 
carbazole, phenylacridine, substituted pyrazolones, quinoline, tetra-hy- 
droquinoline and carbostyril do not yield additive compounds, whereas 3- 
aminocarbazole, 0-and p-aminoq~linuline combine with m-dinitrobenzeno. 

The compositions of the additive cornpounds are exactly analagous 
to those of the trinitrobenzene addisive compo~inds. h11t their colours are; 
on the whole, somewhat. paler. 

Experiments 011 sn~ldalwood oil.--By B. S . 4 f i . 1 1 ~ ~  F ~ A o ,  
J.  J. S ~ D B O R O U Q H  n?zd H .  E. WATSON. 

Numerous expel.iments on the effect of sunlight and boiling water on 
Sandalwood oil have been made. 

Samples of the  dry oil were : (a) exposed to bright su~il ight ; ( b )  ex- 
posed to diffused light; (r)  ltept in a dark room during several months 
and the variations in (a) solubility in 70 per cent alcohol, and ( b )  o p t i a l  
activity determined. Samples in amber colourad bottles were also ex- 
posed in a similar manner. No alteration in optical rotation was ob- 
served in any of the bottles and only in the colourless bottles exposed to 
bright sunlight was a slight dimunition in solubility observable. 

Briggs (J. Ind. Eng. Chem. 1916, 8, 428) has shown that  prolonged 
boiling with water produces a change in rotation from-20.7 to-13.3'. 

A repetition of Brigg's experiments has shown that  rrot only does $he 
rotation alter bu t  that  the solubility in 70 per cent. alcohol decreases 
to a marked extent. although the percentage of alcohols, calculated as 
santalol. ClaH23.0H, does not diminish. I t  is probable tha t  the changes 
are due to the  conversion of a portion of the 0 Santalol [aD= -42O] into 
a santalol. [aD= + 2'1. 

The relationship between iodine values atld refractive 
indices of hardened vegetable and animal oils.-By 
J. J SUDBOROUCH, H.  E.  WATSON. K .  PAKDIIHANCA 
RAO, D. Y. ATHAWALE. D. V. CHANDORKAR and 
K. P. I ~ A R U P .  

Ubbelohde and Svanoe (Zeit,sch. angew. Chem., 1919, 32. 277) have 
drawn attention to tha t  fact t ha t  during the gradual reduction of any 
particular oil, e.e. cotton seed or whale oil, there is a fixed relationship 
between the iodine value and refractometer number of the oil. The 
determination of the refractive index or refractometer number of n har- 
dened oil is therefore nn indication of the degree of reduction if grnphs 
shewing the relationships between iodine values and refractive indice8 for 
diiTerent oils are known. Such graphs have been drawn for. the following 
oils:-Cotton seed, ground nut ,  honge, rnohwa, gingolly and sardine. I n  
most cases the graphs are practically straight lines and those for cotton 
seed oil and mohwa 011 are ~dentical. 

Some experiments on oil sp l i t t i~~g  by castor seed lipase. 
-By J .  J .  SUD~~OROLTQH, H. E. WATSON, I T T E Y A R - 4 ~  
JOSEI-H, I<. R. NARAYANAIYER,  S. ~ ' A L N I Y A ~ U I  L'ILLAY 
and I<. 13,. Ranra I Y ~ C H .  

Varions esperin~ents have been made with tr ferment obtained by 
qrlnding decol~ticntt=d rnstor seods with acetic ncid, washing wit11 water. 
pressing tlirouqli cloth rand filtering. 
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Experiments have also been made  in order t,o dotermine whether the 
free acids present in most crude \,egetnble oils are able to replace t,he 
accelerator-acetic acid or rnanganons sulphate-usually necesrary when 
avid free oils are hydrolysed with crushed castor seed9 or Niclollx ' ferment. 

Stmudies on the clel~endence : ~ f  optical rotatory po\rer on che- 
mical constitiltiorl Par t  111 :-11-naphtl~alene-bisimino- 
camphor-an inst.ance of an optically active substal~ce 
possessing the highest rotatory lm\\ el-.-- By B I<. I S INGII .  - 

This investigation deals \ r i t l~  t l ~ e  preparation and rotatory power 
determination of I : 4-n~phtlraleno-bisirni~~o-camphor, which is endowed 
with a far higher rotatory power than any c o ~ n p o ~ ~ n d  hitherto known, as 
shown in the folJowing table :- 

I 
[a1 D 1 i l  1 I n  rhloroform AIethyl , Ethyl Pyridine. 

I alcohol. alcohol. 

I 

p-phenylene - bisi- I I 

mino - camphor , I 

( the highest I I I 

hitherto known) I (iOl)C, 3nrby 5289 6173 

The ~ne thoxy  group in porphyroxine has been determined, and its 
rnetho-salts and salts of its acetpl derivative have been prepared. 

Estimation of mercurJ7 fulminate in detonator composi- 
tions.-By M. I,. DEY. 

I. The defects of the existirig methods are pointed out. 
2. An improved method of estimation is described. 

Preparation of P-3 : 4-dinitrodimethyl-aniline.-By P. S. 
VARRIA. 

13-3 : 4-Dinitrodimethyl-aniline was prepared by Swann (J .  C. S. T., 
1920, 117, 1-1) by nitrating m-nitrodirnethyl-aniline in certain concentre- 
tions of sulphuric acid and using the requisite quantity of nitric acid of 
h definite concentration. There results the 4-modification in addition to 
:I, : 6-dlnitr~dirneth~l-aniline first obtained by Romburgh (Rec. trav. chem. 
1887, 6, 250). 

The new method of preparing t h i ~  4-modification of the 3 : 4-dinitro- 
dimethyl aniline consists in treating the s u l ~ h u r i c  acid product of di- 
methyl-aniline with nitrous gases s t  a ternperature below O°C. If the 
ternperature is not  allowed to rise, a good yield of the product is 
alltained, otherwise the yield is very poor. 



-;tutlies relating to the bacteria as.sociatec1 u i t h  rice and  
other cereals.-By G I I ~ B ~ R T  J. FOWLER and D. L. SEN. 

The researrhes sulnmarised in the following abstract originated 
th1.011g11 a request received from the Indian Munitions Board to  investi- 
race the bacter~rtl factor3 of influence in the manufacture of starch. 

Thiq. 111 the first place, meant the determination of tho sources of 
~nirc t ion  in a starch factory and of the conditions which might lead to 
fermentat1011 and consequent 109s of starch. 

From the exa~rlination of the conditions of sterility arose naturally 
the special invest~gation of the more resistant organisms of which the 
I~acillus employed by Weizmann for the production of acetone and butyl 
~llrohol from starch was the most interesting. 

The discovery that  trhis bacillus survives the ordinary methods of 
( ook~ng  ricr is of dietetic and possibly pathological importance. 

The experiments may be described under the following heads: - 

I. Bacterial factors in starch manufactu.re. 
11. Steri l is~tion of grain. 

I'II. Conditions of sterility of coolzed rice. 
iV. ('onditions of starch fermentation, with special reference to the 

acetone fermentation. 

I .  Bacterial /actors i n  ~tarch manz~jacture 

Investigation shorved that  the principal source of infection in the 
cast. of starch-containing grains was the grain itself. Rice, ragi, jawar, 
?vheat and rnaize were examined. 

It. wad found that  paddy, in common with many other seeds, carries 
a amall quantity of saccharine mucilage which eerves a s  a nidns for 
bacteria. On the other hand, in confirmation of recent researches by 
Hoimeister (Rio. Chem. Zeituh, 1920, 2 18-225), a n  alltaloid has been found 
to Ile present in unpolished rice which probably acts a s  rt selective 
antiseptic and protects the starch from bacterial attack. 

Pure starch is not readily attacked by bacteria from the air. If however 
incipient germination of the grain occurs, sugar is formed and bacterial 
invasion and conseq~lent further decomposition readily takes place. 

11. The sterilicration oj grain. 

The sterilisation of the grain was attempted by both wet and dry 
processes. 

In  the wet process solutions of copper sulphate, chlorine water and 
sulphurous acid were tried. 

I n  the dry process chlorine, sulphur dioxide, ozone, carbon dioxide 
and naphthalene were employed. 

The dry process w ~ s  found to be more efficient and convenient than 
the  wet process, and of the dry processds the use of sulphur dioxide was 
t8he most practicable. Carbon dioxide has little antiseptic effecr. 

Sulphur dioxide, under the conditions employed, had the effect of 
inhibiting germination which from the point of view of starch manufacture 
is an advantage. 

I n  connection rvith the storage of seed p a i n ,  however, further investi 
gation on this point is desirable with a view, if possible, of adjusting 
conditions, so tha t  the bacteria may be eliminated and the germinating 
power left intact. 

The effect of ozone was encouraging in this connection, but  only orle 
experiment was tried. 

The general question of the relationship of the presence of bacterilt t,o 
the kerminating power remains to  be examined. 



I I I .  Conditions of sterility of cooked rice. 

I n  view of the resistant character of the organisms occurring on rice 
and tile great importance of rice as a food, a bacterial examination of 
rice cooked under various conditions is of special interest. 

Marked differences were observed betrveen the behaviour of polished 
and unpolished rice. 

Polished rice slowly fermented even after heating for 20 minutes a t  
1.5 lb. pressure, unpolished rice wee completely sterile after heating for 
the same time a t  10 Ib. pressure. 

When cooked a t  atmospheric pressure for 20 minutes polished rice 
goes bad after 48 hours while unpolished rice remains sweet for 72 hours. 

Microscopical examination ehowed that  polished rice carried many 
more organisms and of greater variety than unpolished rice. 

The prerence of a natural antiseptic on unpolished rice would thus 

I V .  Conditions of starch fermentation with special rejerence to the  
acetone fermentation. 

I n  view of the publication of the recent American Patent No. 1315585 
by Weizmann detailing his method for isolating the acetone bacillus from 
maize, i t  was of interest to see whether t,his organism occurred on Indian 

Weizmann's method briefly consists in makinq successive sub-cultures 
from a n  original unsterilised mauh of grain into a sterile mash maintained 
for one or two minutes a t  90°C. 

Operating in this way a very fair acetone fermentation was obtained 
after 9 sub cultures. 

At the same time i t  was noted in the course of the experiments on the 
sterility of cooked rice that the samples which had been exposed 60 the 
highest temperature without sterilisation developed the pleasant smell on 
subnequent spontaneous fermentation. 

This would indicate that the isolation of an  active acetone producing 
organism by successive sub cultures is really a selective process rather 
than the acquirement of new characteristics by the org~nism in the course 
of generations. 

The bio-chemistry of the indigenous indigo d ~ e  vat.-@ 
GILBERT J. FOWLER and M. SRINIVASJAH. 

The indigenous method for dyeing with indigo con~ists briefly in add- 
ing to the dye bath containing an alkaline emulsion of ind~go a quantltY 
of the seeds of .' Cassia Tore" which have the property of setting up a 
fermentation, resulting in the reduction of the indigo to indigo white.. The 
yarn is then immersed in the bath and exposed to air when the lndlgo 
white is oxidised to  indigo blue, the yarn thusdyed is wrung out. waqhecl 
and dried. 

The object of the investigation, the results of which are here shortly 
~ummarised WRR to determine the nat.ure qf the fermentat~on set 1lP by 
the aeeds, with a view to the scientific control of the process. 

The following are the main directions of the work :- 
(1) Chemical examination of the seed. 
(2) Study of the bacteria occilrring on the seed. 
(3) Study of the fermentation under special laboratory conditions. 
(4) Study of the fermentation under conditions occurrlne I*  

practice. 

1. The seeds had a high nitrogen content (1.9 per cent) partly 
present in a sulphur protein recognised by the evolut.ion of H.?S on 
fermentation end by actual estimation. 
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The seeds are coated with a mucilage, a galact,an \\!rich on acid 
hydrolysis yields glucose and galactose and some pentoses. 

There is also a bitter principle of an  antiseptic character contained in 
the seeds. 

2. The seeds are found to carry bacteria which are able to ferment 
the mucilage with evolution of hydrogen. This hydrogen in the nascent 
reduces the indigo. The mucilage has the further property of forming a n  
emulsion with t,he indigo, thus holding i t  in suspension and facilibating its 
reduction. 

The bitter antiseptic principle appears to exercise a scluctive act.ion 
so t h a t  only a few varieties of bacteria occur on the seacls. 

The bacteria will grow on a starch mediom, e.g. potato, but in 
absence of nitrogen such a growth will not ferment a sterile decoction of 
the seeds. 

3. A number of experiments with pure cultures were tr~ecl using 
along with finely suspended indigo, seed decoction, potato, glucose and 
ammonium phosphate, also glucose and ammonium phosphate together 
with a libtle agar to help the suspension of indigo. 

With glucose very good results were obtained especially in preqence 
of a little ammoni~~rn  formate; with potato there was loss of indigo and 
with the seed decoction the results were not in any way better bhan in 
the vat  under normal conditions. 

4. With the assistance of Dr. Marsden, small dye vats were made 
up and worked under normal conditions except tha t  in one a pure 
culture was u s ~ d  and the conditions maintained as free from extraneous 
infection a3 possible. Little if any advantage, however, was found over 
the vat  a? commonly used, owing doubtless to  the gelective action of 
the antiseptic substance occurring on the seeds. A ?ample of thecon- 
tents of a n  indigenous dye vat  sent from Madura showecl indeed little 
clifference in bacterial content from a specially inoculated laboratory vat. 

A study ot the changes taking place in the v a t  shotred however the 
necessity for providing nitrogenous food for the bacteria, as in its absence 
the indigo is attaclted and considerable loss may take place. 

Experiments on the utilisation of 1negasse.-By C ~ I L B E R T  
J. FOWLER a r ~ d  BHOLANATH RANNEKJI.  

A t  present " megasse," the residual substance of sugarcane left 
after expression of the  juice, is chiefly utilised as fuel. I t  contairis some 
amount of uriexpres~ed sugar as well a s  material hydrolysable to sugar, 
together with resistant fibre. 

The experimente, the results of which are summarised In the follo~v- 
ing abstract, were undertaken with the object of obtaining power alcohol 
from the  sugar and saccharifiable matter and fibre suitable for paper 
making from the residue. 

Preliminary experiments showed that  dilute sulphnric acid was a 
better hydrolysing agent than either dilute ~ulphurous  acid or sodium 
bisulphite. Owing to  its corrosive action hydrochloric acid could not be 
employed satisfactorily in the apparatus available. 

The general method followed was to heat the materinl in a lend or 
earthenware container e laced ineicle an  ordinary copper or iron anto- 
clave. 

Among the different factors conditioning hydrolysis the fo l lo~ ing  
hava been studied :- 

(a) Variation of pressure and corresponding temperature i r o ~ n  
20 Ib. to 65 Ib. per sq. inch. 

(b)  Variation of time of cooking from zero minutes to 5 hours. 
(c) Variation of the time of preliminary heating u p  to the neces- 

sary temperature from 1 to  3 hours. 
( d )  Concentration and percentage of the hydrolysing acid. 



The best conditions for hydrolysis are a n  acid strength of from 0.35 
per cent to 0.5 per cent, and a ratio of acid to  fibre not exceeding Ci per 
cent of the weight of the fibre. A larger proportion of acid tends to 
destroy the fibre and to produce non-sugars which interfere with the 
subseciuent operaticn of fermentation. 

The maximum yield was obtained in 15 to  30 minutes, but  there was 
not much loss when the  heating was prolonged to 2 hours. The appara- 
tns available did not permit of the pressure being raised beyond 65 lb. t o  
the square inch. Published results (cf. Simonsen and Icreisman, Zeit 
Angew Chem., 1898, J.I.E. Chem. 1914) indicate tha t  the yield of sugar 
increases up  to 74 atmoepheres, so  tha t  the  present experiments may be 
looked upon as  giving yields below the  maximum possible. 

The beat results are obtained when the  material is heated up as 
rapidly as possible t o  the required temperature and a s  quickly as possible 
cooled, $0 as to minimise the destrllctive effect of the hydrolysing acid 
on the  fibre. 

The highest total percentage of sugar recovered was 36 per cent when 
65 1b. pressure was used. Of this percentage about G per cent was 
originally present and about 30 per cent is produced 1)y the hydrolysis 
of the non-fibrous cellular tissue of the megasse. 

The saccharine solution obtained was n o t  readily fermented by 
itself, even after clarification with lime. However a large percentage of 
i t  can be fermented when diluted with a n  ordinary fermentable solution 
of sugar. 

The conditions of fermentation are being carefully investigated, 
both chemically and bacteriologicallp. 

The fibres obtained nnder favonrable conditions o i  hydrolysis of 
nlegasse can be pulped by heating ander pressure with caustic soda and 
then form quite satisfactory material for making the cheaper and thicker 
grades of paper and for mising with better grades of pulp, e.g. from 
linen and cotton raq9. 

Some experiments on the use of a.ntiseptics in connection 
with the manufac ture  of glue and ge1atine.-By GIL- 
BERT .J. FOWLER and I<. C. SRINIVASAN. 

The esperiments referred to  in the present abstract wore undertalcen 
with the view of finding a suitable antiseptic for glue and gelatine solu- 
t iom which may be liable to contamination in the course of the manu- 
facturing process. 

Such an  antiseptic besides being cheap and inoffensive must be effi- 
cient in cluantities which will not a t  the same time affect the properties 
of the glue or gelatine 

, , 
1 he general method of experiment was to inoculate a number of 

tubes oi gelatine with a culture of a liquefying organism and to add tea 
series of i~loclilated tubes gradually increasing quantities of the antlseptlc 
undor investigation. The tubes were kept during the day a t  room tom- 
perature (30-3Z°C.) allowed to set over night in a cold incubator a t  2O0C. 
and their appearance and particularly their order of melting noted the 
nex:, morning when exposed to the room temperature. 

The following antiseptic agents were used, hydrochloric acid, s u l ~ h u -  
rl? mid.  sulphur dioxide, phenol and formalin. 

Of these sulphur dioxlde offered the most advantages. I t  was found 
t h ~ t  a n  addition of sulphur dioxide giving a n  acid reaction equil-dent to 
S'!(x 0.03) inhibited the activity of the bacteria without any dele- 
brlous effect on the gelatine. This will recluire about 0.76 gram of sul- 
phur be burnt for every kilo of the final product. 

Beaides its antiseptic effect, sulphur dioxide has the further propert?' 
of ar.tinq 8 clarifying and decolourising agent. 
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-4 prelinlinary note on the  constituents of Poyoste~lon pur- 
vijlorus, Benth.-By D. B. LIMAYE. 

-4 crystalline substance has been obtained by distilling the leaves o l  
Pog )sternon parviflorus, Benth, with steam, the mean yield being 0.1 I 
per ~ e n t  on the green leaves. 

The substance melts a t  107°-1080 and a 10 per cent solution in alcohol 
qav.-1 a rotation of + 14O in a 1 dm. tube. Analysis leads to the formula 
ClnI l140p ,  but the substance has not been identified with any known corn- 
pound. I t  yields a dibromo derivative melting a t  104°-105C. The 
name " Pa~igli  Camphor " is suggested. 

" Corchorin ", a glucoside fro111 jute leaf.-By HAVIDAK 
S A H A  and KUMUDNATII CHAUDHURI-. 

A white crystalline glucoside has been extracted fro111 the leaves of 
C O I . C A O ~ ~ S  capsz~laris.  The melting point is 175-175 and the optical ro- 
t a t ~ o n  -23.6'. The formula is s!iown to he C2pH360Y. H20. 

Studies in substitutecl quster~larv  azonium compouncls 
c:ontaining an  asymn~etric  litt tog ell atom. Par t  IT. 
..\dclitire compuunds of thiocarbanlide \\.it11 azonium 
iodides.-By B. I<. SINGH a?zd ~ ~ T R I  I,AL. 

I t  is found that  substituted quaternary azoniunl iodides unite wit11 
thiocarbamide in tho mo1ecula.r ratio of 2 : 1 as  in the following cases : - 

[(CoH6) (CH3) (C2H5) (S Hi) NI]. C2S2N4H3. 
L(CfiH5) ( C H d  (C7H7) (NH2) NIJ. c.2SiN~Hy. 
[(C4H5) (C;IH7) (CIH1) (NH2)  NI]. C2SsN+H,. 

Phrn~~la l ly l~ lbenzylazouiui~~ iodide forms a i n o n o t h i o c ~ r b ~ ~ n i d r  com- 
pound  : 

[(CRH6) (C3H5) C7H1) (SHp) NI]. CSN1H4 

Phenxldin~ethyl and phenyldiethyl compounds do not unite at all wit11 
thiocxrbnmicle. 

Ye\\- metliods of extraction of caffeine fro111 tea du.-t.- 
By N .  R. CHATTERJEE. 

A description is given of three methods of e ~ t ~ r a c t i n g  caffeine f ron~  
tea dust,. ( a )  Extraction with water, treatment with litharge. evapora- 
tion and percolation with hot kerosine oil. (b) Treatment with mill< of 
lime, drying, and percolation with hot kerosine oil. (c) Treatment with 
milk of lime, drying and extraction wit.h cold frlsel oil. 

l l e ~ ~ c ~ l r ~ c  sulphate as an analytical reagent in c~ra~~nic.  
chen1istry.-By 8. C. CHATTERJEIT. 

l ' l~e  paper descl-ibes some reactions betwoell some of the more com- 
lnon organic acids of the calcium chloride and ferric chloride groups and 
a solution of mercuric sulphate in dilute sulphuric acid nnd points out 
t,he inlportance of the latter as an ana ly t i~a l  ~'eagent. 

S o t e  011 the citrates of calciuln and strout,i~l~\l.--A'!/ I<. 1'. 
( :HATI~ERJEE.  

Cn,, (CSHhO-). 10H20 is precipitated when strong solution* of 3odiu11~ 
! 2 

pitrate and calc~llm chlol.it-le are mixed. I t  is jelly-like. hygroscopic nnd 
rt.~dily sol111 ,IR ir water. I t  P R ~ S C R  rapidly into ('ax (CsHsOi).2tiH:0. 



Caa (C6H507).26H20 separates in the cold with increasing rapidity up to 
70°C. Warmth converb  i t  into Ca3 (CBH607)2 4H20. 

Cas (CaH501)2 4H20 gets precipitated a t  temperatures above 70°C. 
I t s  solubility decreases with temperature. 

Ca3 (CRH507)4 14H20 is obtained when any calcium citrate is heated 
to 110'C. With water i t  rehydrates to Ca3(CflH607)24H20 with evolution 
of heat. 

Snalogous to the jelly-like calcium citrate, the hexa hydrate. and 
the tetra hydrate, a jelly like strontium citrate, IL penta hydrate and a 
nionohydrate, with almost similar properties, have been obtained. 

Soli~e induced reactions.-By IS. R. I ~ H A R .  
(a) A solution of mercuric chloride can be reduced by oxalic acid, 

tartaric acid, etc.. in the dark only by the action of oxidizing agents like 
KMn04, K2S20a, etc. 

( b )  The ox~dation of solutions of sodium arsenite, sodium formate, 
sodium oxalate, sodium nitrite and ferrous ammonium sulphate by 
atmospheric oxygen can be induced by the  simultaneous oxidation of 
sodium sulphite, stanuous chloride, manganous hydroxide, cobaltous 
hydroside, acetaldehyde, formaldehyde, benzalde!lyde, etc.. by air. 

(c) The decolr.position temperature of potassium chlorate is appreci- 
ably lowered by the presence of decomposing ammonium dichromate or 
persulphate. 

(d) I t  seems probable tha t  one chemical change will either induce or 
promote another cl~emical change of the same nature. 

(e)  I n  oxidation reactions, the  phenomenon of negative catalysis is 
possible only when the negative catalyst is liable to be oxidized readily. 

(!) A ferrous salt acts as an inductor in the reactions between mer- 
curic chloride and an oxalate or a tartctte or a citrate. 

Studies in ionic adsorption.-By N. (:. CHATTERJICE. 
The action of chelnically pure hydrated manganese dioxide as an 

adsorbent has been observed in the case of a large number of electrolyt,es. 
' rhe follo\ving res~ll ts  have been obtained :- 

( I )  The cation is much more adsorbed than the anion. 
I I) The *process of adsorption is very quick and the temperature 

coefficient is extremely small. 
(3)  Relatively more is adsorbed from a dilute solution than from a 

concentrated one. 
( 4 )  Non-electrolytes tha t  decrease the surface tension increase ad- 

sorption. 
(5) The atomic proportion of the bivalent ions adsorbed is the 

same for those electrolytes which have the same degree of 
ionisation a t  the same dilution. 

(6) Freundlich's simple law of adsorption is more or less obeyed. 

Some methods of sugar analysis.-By R A M J I  NARAIK.  
The author proposes some modifications in the methods for use in 

the estimation ot sucrose and reducing sugara. 
1. The cllprous oxide obtained by the  reducing action oE sugars on 

l.'ehling'n Solution can be very conveniently and accurately converted 
into c~lpric oxide by heating the Gooch crucible containing it in the 
muffle furnace for 46 minutes. The asbestos used in the crucible should 
he specially prepared according to the directions given. 

2 Sucrose can be estimated in i ts  mixture by inverting i t  with 10 
per cent citric acid a n d  heating over the  water bath  for 12 to 16 minuted 
a f t e r  it has attained the temperature of the bath. The methods so far 
recommr.nded   win^ acids for inversion result in the partial de~truotion 
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of eitlier fructose or both glucose and fructose. The modification pro' 
posarl is free from these defects. 

3. Cllerget factor for the inversion of cane sugar has been redeter- 
mined for the mercury arc lamp light for concentrations up  to 13 per 
cent. The value obt,nined varies from 142.55 to 143.0. 

Condensation of 1 : 3-Diltetohyclrindene with Aldehycles. 
---By A .  K. DAS and 8.  C. CH.~TTEHJEIL. 

'rhe paper describes some new products obtained from diketohy- 
drindene and aldehydes with dry hydrogen chloride as condensing agent. 
The substances separate in a very pure form and the yield is quanti- 
tative. I t  is suggested tha t  as this process is capablo of general appli- 
cation for the conderisation of these substances in oquimolecular propor- 
tions, i t  may be preferred to the ordinary method of heating, especially 
in view of the tondency towards self-condensation of diketohydrindene 
a t  a high temperature. I t  has also been pointed out tha t  with the use 
of suitable solvents, these products can be isolated even a t  ordinary 
temperatnre, but  then the tendency appears to be more towards the  
condensation of two ~llolecules o f  diketohydrindene with one of the 
aldehyde. 

The pa.per records the preliminary results of au investigation under- 
t,aBen with a view to prepare azinas by the condensation of substituted 
phel~anthraquinones wit11 1 : 2-naphthalenediamine in tho hope tha t  
the azines so obtained ~vill have int.eresting dyeing properties. 'rhe 
following phenan~hra-napl~thazines have been described 2 : 7-and 4 : 5- 
dinitro, 2 and 4-rnono-nitro, 2 : 7-dibromo. 5.bromo-4-nitro, bromo-dinitro, 
dibrorno-nitro: 2 : 7-ant1 4 : 5-diamino, 2 and 4-atnino, 2 : 7-and 4 : 5 
dihydroxy, 2 a n d  4-llydrosy. 2 : 7-dianilino. 5-anilino-4-nit,ro dinitro- 
anilino, dianilino-nitro-phenantllrn-naphthazines, 5-sulphonic acid deri- 
vatives of 2 : 7-diamino, 2-~nlino.  and 2 : 7-clihydroxy pharanthranaphtha 
zines ancl ~~aphtllo-flavindnline. 

The nitro and bromo azines. om~ing to their insolubility iu ordinary 
solver~ta, are not suitable for dyeing. The hydroxy and amino-phe- 
na,ntl~ra-naph~hazines dye wool yellow to brown shades and the anilino 
compounds yellowish green to bluish-green shades. The sulphonic acid 
derivatives are soluble in water and dyo wool hrotvn shades. 

I ' t .e~ar~t iou of orgallo-magnesiuln co~npoullds witllout the 
use of ether.-&/ I?. NEOGI. 

'rscheliuzeff prepared organo-magnesium compounds without ether 
by using tertiary amines as catalysts, the arnines forming a t  first tetra-  
alkyl or -aryl compounds wllicll r e a d  with magnesium to  form organo- 
rnagnesiilm con~pounds liberating the free amines. I n  this paper i t  has 
been shown t h t  t.hese compounds may also be prepared i r ~  neutral 
solvents by the use of trialkyl-sulphoniunl iodides a s  catalysts. For 
example, using minute quantities of triethgl-sulphoriuni iodide organo- 
magnesium compounds have been obt,ained wit11 methyl, oths I, propgl. 
iso-butyl and iso-amyl iodides, the reaction being nnalogous to tha t  
(>J)j~r\.orI in t11e rose o f  tertiary anline.;. 
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President :-Dr. F .  H .  GRAVELS: D.SC. 

I n  opening the  sittings of t,he Section of Zoology a t  tliis, 
the  eighth Indian Science Congress, I propose to give a s1iol.t ac- 
count of the history of zoology in India and Ceylon. Parts  of t,he 
subject have already been dealt  with in the  Centenary Volumes 
published by tlie Asiatic Society of Bengal in 1886 a,nd by the 
IndianMuseum in 1914, in Dr. N. Annandale's "Recent Advances 
in our knowledge of the  Freshwater Fauna of India and in t,he 
history of Indian Jchthyology which formed Dr. H. L. Chaiidhuri's 
presidential address t o  this section of the f ft.h meeting of tho 
Congress.' T11e.e works. ancl others to be referred to  latler: have 
greatly facilitat,ed rn). task ancl \\.ill supply nlsny facts of int,er- 
est tha,t can be used to  fill in the outlines of this brief sketch 
of the  field as  a whole. I am also indebted to Jlr. Ar~nandale, 
for calling mj- att.ention to  several point,q tliat I had a t  first 
oretlooked. 

The earliest reference to  Indian aninials f'amiliar to n West- 
erner is, I suppose. the  ~ l i e i~ t~ ion  of ivory, apes a i d  peacocks 
brought to  King Solornori once in three !.ears bjr thc navy of 
Tarsieh which he had a t  sea with tlie navy of I i i r a n ~ ,  King of 
Tyre-"4 search t,llrough ancient Intl ia~i literature \vould doubt- 
less reveal many other early references : b u t  this is a sul)ject on 
which i t  would be unnecessary to tlwell here even if I had the 
requisite 1inguiat.i~ qualifications ; for  .. the  importance of these 
enumerations ' ' as  regards f sh, Dr. (:hauclhuri has told 11s. ': is 
pilrely llistorical ancl the records do not ~ ~ c t u a l l y  ieacl us to\\,ards 
the  advancement of our kno\~letl@e of Lrlcliail Icht l~yolog-  " ; 
which appears to be equally true of other hmnches of zoo log^. 
Even the veterinary hospitals recordetl to  have been founclecl 
1)y the Emporer Bsolia have. I a m  infor~ned,  left no record of 
obuervation6: 111ade npon their lmtients + 

The histor!- of lndian Zoology lnajy the11 be said to date 
from the captivity o f  Robert Kntis i l l  Kandy, hich extender1 
from lfi.'i!) to  l(i79. Ki1o.x had nccol~lpailied his father, a (h111- 

mander i l l  the East  Inclia Cloin1)an;'s service. ona  voFage to AIatl- 
ras, ant1 thence to ("e!.lon. \vhit,llel. the! were sent partly lo  

trade, but  chiefly to  repail. a mast that. hnd been c u t  a\vay in 
a storm a t  Natl ipatalr .  \~\.'hile the rel,airs were in progress 
Robert Knos.  his father a ~ l d  foul.teen ot,hc.rs were captured ant1 

I . / O I I I . I I .  .-lniulic,Soc. Be)zgal, V I I I .  I : ) I L ' ,  pp 39-53. 
Journ. /18iatir: Soc.  Uennal,  (i\'.S.) XI \ - ,  1919. pp. rrxr~iii-1.1 

:< Icings, 22. 
4 ~ l n  snnotetl list of the ' I  Animals in tho Inscriptions of LJy~lclasi " (=  

.A~l,kfi: by .\lorimohan Chakravarti I ~ a s  I~een published in the J i p l ) l n i r s  o/ 
lhl Aainlic &S'hcirt!j of Uengul ( Vol.  I. PD. 361-374, 1906). 



taken tto Kandy. '. This was probablg-." he ,s:\ys, '. on account (.IF 
our neglect.: viz. iu not  sending a. letter and present to the Irii~g 
a t  our first coming, who, looking upon himself a s  a ereat rnou- 
arch. a s  he is indeed, requires to  he treated u.ith suitable 
stmate." 

During his captivity Kuox lived by keeping pigs allcl fo\\.l>. 
and by knitting caps ; and he eventually became intin~ately ac- 
cluainted with the ~:haracteristics of the  liingrlom. After t\reut;. 
!,ears he succeeded in escaping, and in 1651 wit11 t,he encourage- 
niellt of the Easb India Conlpnn!. hc p.ublished 11is ' .  Hi~toricnl  
lielation of the  Island of Ceylon in the Ji:nst Illdie?. " the 
sixth chapter of \\.hich gives an illustrated account. .. of t.heir 
Beasts, Tame and Wild, :111cl Insects" and tlie .seventh ' of their 
Birds, Fish, Serpents. and Coaimodities.'' 1.11 tliese chapters Ile 
gives anlong other things a n  account of the Elephant. with the 
methods of catching it and the uses to \vhich i t  is put,  illustrat,eti 
h , ~  a quaint picture of .' .An Esec! l t io~~  b!- an  Elepha~i t  "; Ire 
gives figures of t\\.o t,ypes of lnonkey ((l1e7~~n.o))itIrec7ts and -1Zac,l- 
(:,us) ; he describes allcl records tlie habits of six ltinds of a ~ ~ t s  (ill- 
eluding termites) ; and lie carefully distinguishes bet\\.et.n the 
three diflerent lrinds of hone!- bee (-4 p i s  dorsn/cc, A.  i j idicrc ci.7arl A 
florea) found in Ceylon. 

No further attellti011 a1)pear.s t o  h a w  1)eeu paid to  Zoolog). 
in Ceylon till 1821, 11ea1,Iy a ckntnrv and n half after the npl>ea17- 
ance of Knox 's hc>ok. \ \ . I I ~ . I I  Jolln (j/ounger brother of s i r  H U I I I -  
phrey! Dary ,  an Army Surgeol~, publishetl his: '. ,Icconl~t of tlrt, 
Interior of Ceylon a11tL of its 1uhal)itants. \\.it11 Travel;. in t h i ~ t  
Island," incl~lding n c.hi~l)ter on sni~kr:s i~ntl the Iantl leech. 
Figures of st~veral s~laltc-s a.rc inclucled. as \\ . t , l l  as an ncaco~~nt of 
esperitnents \\jit,h their ~ O ~ S O I L .  

111 1851. J. W. Rennett ~)ublishetl .. A select,ini~ o f  Hi1l.t. 

iind Curious Fishes found npon t,he (,'onst. of Ceylo~l : from 
rlra\vings made in t11a.t Is1;u-d and  colonred from life-\Vith 
letter-press deicriptions." I n  1852, E. F. J<elaart. i l ,gai~~ all 
A1.my Medical Officer serving ill the C o l o ~ i ~ - :  pul)lisl~etl hi.< 
.. Prodrolnus Fauname Zeyla~licae ' '  and Mr. E. I,. I , i~~-i~rcl  of tlre 
Ce~rlon Civil Service colnmenccd a series of c o ~ ~ t r i l ~ i ~ t . i o ~ i s  to 
t!le Annals alzd ~lilugasi~re oJ Natural Ilialor!/. To l<el;~nrt .  
\\rho lras a Dutch Burgher, belongs the destinction of Iwiny tlre 
first native \\.riter on Zoology in India 01: Ce~llon. 

Worlre by Illnlljr authors havr subseqnrntly cont,rihntrd 
111nc:h to  our l tno\vled~e of thc fauna of t,he island. 11otli as ; I  

distinct unit and as part of the fauna. of India, gcl~erall!.. A I I I O I I ~  
the foriiler rllention lnny 1)s made of Sir \V. E1nt11.so11 T r ~ ~ u e l i t ' s  
' .  Sketches of the Natural Hist.ory o f  C:ej,lon " ( 1  S(i1 1 .  I\-. \-. 
I,egge's " Natural History o f  t'lle Birds of C'~ylo11 " ( I s80). F 
lloore's '. I,el,icIol)tera~ of Ceylon " ( 1880-1 SSi!. Dl's. Y;I  I I I  i111, l 
Fritz Sa.rasin's ' ' Ergebl~isse ~~a turu i s sensch i~  ft~licl~er Forc-hunge~.i 
: ~ u f  Ceylon " ( first part published in I SS7), E. E. tircen'h 
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. Cocciclae of Ceylon" (first part published in 1896), K. 
Escherich's '. Terrnitenleben auf Ceylon " ( 191 1 ) and numerous 
papers by various authors in Herdman's " Report . . . . on the 
Pearl Oyster Fisheries of the Gulf of Manaar " ( London, 1903- 
1906 ) and in '. ,Spolia Zeylanica." The serial Spolia Zeylanica 
began to be isduecl by the Colo~nbo Museum in 1904. under the 
edit,orsl~ip of the Director, Dr -4 Willey. who commenced the 
first number with all a,rticle on " The Constitution of the 
Fauna of Ceylon." 

Turning non- to t'he ll~aillland oE Illdia J.G.  ICoenig's 
" Naturgeschichte der sogenannten Weissen Ameisen " ( = so 
callecl White Ant,?) appeared in 1779 ; and Jarlies Anderson was 
already experimenting \L ith indigenous " cochineal " insects 
when he \\--as appoint,ed Physician-General of Madras in 1786 ; 
hut it, appears t h a t  Patrick R~issell was the first to publish any 
extensive Zoological work. Russell was evidently a man of 
reuuarkable personality with an intense enthusiasm for scientific 
research. l u  1'750 he joined his elcler brother Alexander at 
Jleppo, where the latter was phjrsiolaii to the English Sactory. 
To this post he succeeded on his brot.her7s retirement in 1755. 
He made investigations on various subjects, ivhich u7ere trans- 
mitted to l ~ j s  brobher for use in a revised edition of the latlter's 
.. Natural History of Aleppo," an  edition which he himself corn- 
pleted after his brother's death ; and Ile I,ublished, in the Philo- 
sophical Transactions of the Royal Society for 1760, an t~ccount. 
of several remarkable earthquake shoclts that  occurred in Syria 
(luring the preceecling year. When plague brolie out '' After 
aommnnicntin~ to t'he T!nglish Collsul in~truct~ions in writing for 
the observance of those attached to the Englidi factory, he 
used to take leave of all his friends, who, a t  his expresv desire, 
~ h u t  themselves up within the limits of trhe factorv, and did not 
wffer  t,he least intercourse to be had with them. A t  the most 
irnmintmt. risk clicl Dr. Russel] then apply himself to the treatment 
of the rliseasetl. If he was: not able to arrest the progress of that 
~ualaclj., lle had tllus a t  least the I ~ ~ s t ,  opportunities of investi- 
catinu D. its nature, \vatching its sympt,oms, and trying the effects 
of V ~ ~ O I I S  powerful merlicines and different moc.Les of treatmellt " 
and tllus acquired the recluisite knoir;Ieclge '! for writing a his- 
tory of that tlircful distemper " whicl.1 was in two 
volunies in 1581 uncler the title " Treatise on Plague." 

After ahout twenty years a t  Aleppo he returned to 
Englnrld, irivestigating the principle 1azarel.tos of Italy and 
France 011 his \\ray, 

For  bout. nine j.enrs he ~ ~ ~ c t i s e c l  n~eclicine, first in 
Edinburgh then ill 1,ondotl. Hut in 1781 he gave ~ 1 3  his 
r'ractice iu orcler to accompmy to his brother Cloud. who 

I Love's * '  Vestiges of Old iv[adras," 111, p. p. 334. 
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required constant medical attention. In  India " he resided 
principally a t  Vizagapatam, his brother having been appointed 
to the highest ofice in that settlement. His time and 
attention \\!ere. in grea,t measure, devoted to the natural 
history of that country. which had hitherto been little ex- 
l?lorecl." In  178.5 he became Naturalist to the East India 
Cotnpa.ny in Na.dras on the death of the Botanist,, J .  G. Koenig, 
for n:honl t,he post had been created in 1778. But he left 
India for England in 1789, when he was succeeded bv another 
l~otanist. W m .  Roxburgh. His " Account of Jndian Serpents 
collected on the Coast of @oromandel " appeared in 1796, 
and was followed by the first fasciculus of a " Cor~tii~uat~ion " 

ill 180 1. 'In 1802 lie published '' Descriptions and Figures of Two 
Hundred Fishes collected a t  Viz~gapa,tam on the Coast of 
Coroinandel." Further fasciculi of his " Continuation of Indian 
Serpents " and ot.her papers relating to these reptiles continued 
t,o appear till the time of his death aft,er a brief illness in 1805, 
arid some appeared posthi~n~ously.' 

I11 179 3 R,ussell's sliccessor. Willia~n Roxburgh. nras tra.ns- 
ferred to Rengal to take charge of the Rot,anical Gardens a t  
C,zlcubta, on the death of their founder R,obert Kyd. He held 
this post, till he, retired in 1813, when he ma,s succeeded in 
quick snccession by f illiam Carey and Fra,ncis Ruchanan before 
a perma'nent Superintendent. nras found in Natha.nia1 Wallich. 

Francis Bucha~nan . to \~;llo~n we lnust nest turn our 
attent'iou. \\as a native of Edinburgh entered Lhe East 
India Company's Bellgal service as an Assist-ant Surgeon in 
1594 a t  the age of 32. So011 after his nrriva,l in Calcut'ta he 
ac.cotnpanied 9;zptain Symes on a ~llission to A\-a. and visited 
the -4ndaman Islands: de\-otiog llin~self t'o the collection of 
natural history specimens. On hie return he \\;as stationed in 
~a.rious parts of the Sunderbans, where he st,udied the local 
fish and had solne of them drawn with great accuracy. In  1800 
he was sent to report upon Jfysore a.nd Ma,la.ba.r. then lately 
:~cqnirrd from Tippu Sult,nii. His results. under t,he title '' journey fro111 &ladrams through the Countries of Mysore: 
Canara and Malabar," a.ppeared in three volunles between 
1805 a,nd 1807. In 1802 he accompanied Capt.ain Knos t , ~  
Nepal. Aft,er a brief sojourn a.t, Ra.rrackpnr. where he had 
cbllarge of t,he menagerie, he was directed in 1806 to make a 
st,atist,ical survey of Rengal and certain adja.cent districts, \$-ark 
which occupied him to within a, short time of his retrirement t,o 
El~glnntl in  1815. For family reasons he subsequently adopted 
t,hr na.nle of Han~ilto~-hence the double name Hn~nilt~on- 
.Ruchannn by which he is colnmonl!- 1~non.n in Zoological 

I Concerning Russell see "31emoir of the Life and Writinpa of  
l',%triclz Russell, A1.n.'' on pp. ix-xv of his ' I  Indian Serpents." Concern 
ing TZoerlig Fee RUSSCII'S preface to Roxhurph's " Coromandel P l ~ n t s . "  
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lit,erature. After his retireiilent he first prepared itlit1 l)nl.)li5llerj 
work on Nepal and Assaln and on the geneaiogies uf Hinrlu 
D~7nasties. His " Accoullt of the  Fishes found-in tlie River 
Ganges and its Branches" appeared in 1822 alitl inclrided 
drawings made up to 1806. His careful observations on fish 
and fisheries made in connection \vi t,h tlie sta tist,ical survey 
\\-ere very inlperfectly qnot.ecl by Montgomer,v Martin in 1135 
in his " Eastern 1.ndia " hut were only published in full I)!- Sir. 
Willia~n Hunter in 1877 in the t\\-entieth x-olull~e of his 
'. Statistica,l Account of Hengal " ; and the clra\vings lwel)arecl 
dilring this period, of \\.hich one set are in the l~ossessiol~ of tlle 
the Asiatic Society of Rengnl,' are still ual~ul)lishecl. .Ha~niltc)n- 
Bucha11i111 diecl in 1829.' 

In  ld00,  sooii aft.er Han~il toi i -B~~cl~ar~rnl 's  arrival in 11ldia, 
E. Donorall begn,n to publish tlie first " Na.tura1 1Iistor~- of the 
Insects of India." 8 -  revised edition of this n-orli \\-as w h -  
seyueiltly issuet1 in 1842 under the editorship of J. 0. West- 
~voocl \\.ho. Ilon.erer pointecl ont that  man! of the insw ts it con- 
tained belonged to the East Indies rat,ller t ' l~nn t'o lliclin proper. 
and that  some even belonged to the M'est Inclies. At about, 
t,his time. also, Major Cieneral T11olna:i Hart l \I-iclce. hiniself t 1 .1~  

author of uulnerous papers on rar iol~s  branches of Illdiar~ 
Zoology (published 1798-1834). was nlaking an estensi\-c collec- 
tion of natural history specimens \\-it11 the nicl oE which .Toll11 
Edward G1 . t~  published his '. Illustra,tions of Indian Zoolog!. " 

het\i.een 18:30 a.nd 1832. inclucling a la,rge 1lu11il)ei of i na~~m~nl$ .  
I~irds, reptiles ant1 fish not onlp from India. proper but. also 
from China and Malaysia. 

Jn  1828 Bryan Hodgson introduced Zoological st,udies into the 
Asiatic Society of Rengal, which up to  that  date had p~nct~icall!. 
ignol-etl them, pa.rtlg perhaps because of the,\-iews of its fou~rdel.. 
Sir W m .  Jones : .. Could the figure. i~lstincts and qualities " .Jones 
c;a.id in an Anniversary Discourse. " be ,zscertained cithcr on the 
pl2.n of Ruffon: or on that  of T-innaeus without gi~-ing pail1 to t,he 
object of our esalnination, f e n  ~tuclies mould nflorcl US l l l~~re 
~olicl instruction, or more exquisite delight ; but I never coulcl 
Iea1.11 \),I- \\-hat right nor conceive \\-it11 what feeling. a ~~ t~ tn ra l i s t  
can occasion the misery of au innocent bird and leave its -ollll% 

perhaps, to perish in a cold nest. because it has gay plnmii,ae. 
and  has never heen delineated. or cleprive even a br~t,t~erfl!- of 
its natural enjoyment, becailse i t  has the misfort.une to hc rare 
or  I)eautifiil." "Though our work can and .should ill\\.ays he 
(lone in the humane spirit underlying t,l~ese se~itinleii t~: tilt. \'ip\vS 

I His JIS. is also with this sociot,y. 
' See Chaudhuri. Journal ,-Isintic . \ 'or ipc! ,  o f  H ,  ngul ( S.7 :  i XI''-, 

IDln, pp cxliii-cxlvi; also I '  Memoir of Dr. I'rancis R t ~ c h n n a l l  '-O'. 

1 of  :?nd cciition ( 1870 ) of his " J o ~ ~ r n e y  f~-oln ITadrns.. . . . . . " -  
. r rent11 .inniversctry T)i~course, .4airrti l.. R ~ s e n r r l t e s  iv .  



\ \  llich led to their erit~l~ciation by the foul~tler may well have 
c.zc.rted a strong intluencc ngcziust. Zoological st~xclies in the  
.jc~ciety. Bryan Roclgson, however, presented rnan-j. valuable 
specinlens to the Society's Museurn , and contributed nearlv 
;\ hundred papers l;o i ts  Kesearches a,nd Journcr,/ between 1829 
ant1 1S4S. He  nay for many j7ertrs Resident a t  the Court of 
Sepn,l: and nlacle a special study of the bird and man~lnalia[l 
f a ~ ~ o a .  of tha t  couiltry together with Silrlcim and Tibet. '  And i t  
\vns his work tha t  first made Calcutta t,he main centre of 
Zoological researcl~ in India. 

In about lS3!),  J o l ~ n  McClellnnd. a nleri~ber of the Rengal 
.\lt.rlical Service with a, lieen interest in Zoology, was appointed 
( 'ura tor  of the  Asiatic Society's Museum. He held this post 
for tiyo years, after \vhich he founcletl and edited the ' Cnlcl~lta 
./otrrnal oJ Sc~twrnl  Hislovy  " from 1841 to  1647 when i t  ceasecl 
to be ptiblishecl. 111 1541, he was succeeded as Curator b!- 
Etln-arc1 B1ytth, under \i.hose care the collections increased ulltil 
t,he docietp's pren~ises \\-ere crowded and the Society's funds no 
I ~ n g e r  sufficecl for their proper preservation and exhibition. 
Blvtll held the  post tiil shortly before the transfere~lce of the 
JI Jseum to  Coverninent in 1861, when ill-heal th  compelled 
hi111 to retire to England. According to  the Centenary Review 
of the Asiatic Societ,y he nvash '  the founder, in this country, of a 
school of what inay be called field-zoologists. The active cor- 
rrsy,onclence he  kept on \\:it11 the sportsmen-naturalists . . . . . in 
various parts of t'he cotintry, and his elaborate notices oE the pre- 
sentations which were nlacle by thein to the  Society, not to  speak 
of his llunierous JIeunoirs, contributed an  in~peti ls  to  the study 
of Ss tu ra l  H i s t o r  that  has done Inore to its extension in India 
than all the previous publications." 

It is unnecessary for lne t o  dwell a t  any further length upon 
E l Y t h ' ~ v o r k  or upon the work of John Anderson, the first 
Superintendent of the Imperial Indian RiIuseum to which t,he 
_Asiatic Society's collections were transferred as  nucleus. nor 
need I say muc11 concerning Anderson's no less distinguished 
contemporaries \P. T.  a.nd H. F. Rlanford. W. Theobald, H. 
Godnin-Austen, F. Stoliczka and G. and H. Nevill, whose \rorli 
centred rcuntl these collections. Their names nliist be familiar 
to  us all. ancl tl~c>ir chief \vork has already been rc,corrletl 
in thc Centenary Volumes of the  Asiatic Society of Hengal 
(158.5) a.nd Indian Museum (1914): together with those of their 
successors J .  Wood-hIasion. A. W. Alcock, I. de  Xice~*ille, the 
v2\,l.ious Surgeon-Naturalists on the 'Inrestigrttor ' and n nun)- 
her of others of less outstanding importance. I would, ho\ve\-er, 
remincl you t l ~ n t  t,he chief zoogeographical subdivisions of India 

1 The Indian JIuseunl : 1Sl4-1914, p. G S ,  and A s i ~ t i c  Society of Be~lgtrl 
1. ciltenary Review," p. 5s. 
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were briefly indicated in 1870' by W. T. Bla,nforc12 whose luore 
detailed subsequent, papers on the subject, published it1 ltS76"and 
1901,4 respectivelv still provide the fullest statement of the sub- 
ject that has appeared. And I must further point out the great 
impetus that the study of the invertebrate fauna of India 
received from members of this group. 

Apart from Donovan's " Natural History of the Insects 
of India " already mentioned, Invertebrate Zoology remained 
almost untouched until 1830, when Benson and Huilt,er 
commenced their papers on land and freshwater shells in 
Gleanings in Science a,nd the Journal of Me, A h t i c  Society. 
Their work was continued by Theobald, the two Blanfo;.ds, 
Godwin-Austin, ancl Stoliczka ; and extended to marine forms 
by the two Neville. 

I n  1840, Rev. I?. W. Hope publishecl from England a. paper 
;' On the Entomology of the Himalayas and of India " b  ancl in 
1847, H.  J .  Carter of the Bombay Medical Service published 
in the Tmnsactions oi the Bombay Medical and Physical Society 
his " Notgs on the species, structure and animality of the 
Freshmatel Sponges in the Tanks of Bombay." "Carter commen- 
ced his investigations and carried out  a great part. of them. 
in Bombay with little of the apparatus now considered necessary 
and with a microscope that  must have been grossly defective 
according to modern ideas. His long series of papers i n  the 
A-nnals and ,!Magazine of Natural History is an encluring ulonu- 
nlent to Indian Zoology, and forms the best possible introduction 
to  the Spongillidae. Even his earlier mistakes are instructive, 
for they are due not so much to actual errors in observation 
as to a faithful transcription of what was observed with faulty 
apparatus."o Carter in Bombay was thus the first to make 
a careful study of invertebrate animals as opposed to their dried 
remains. 

The next to do this was Stoliczka7 in Calcutta who about 

1 ' '  Notes on some Reptilia and Amphibia from Central India," Jourta. 
As. Soc. Bengul XXXIX (11), 1870 ; zoogeographical subdivisions of India 
dealt with pp. 336-338. 

2 Concerning W. T. Blanford see obitnary notice in Rac. Geol. S ! ~ l . c e : ~  
o/ India, XXXII ,  pp. 241-257. 

5 " The African Element in the Fauna of Tndia : a Crit>icism of Mr.  
Wallace's views as expressed in the,Geographical Distribution of Animals." 
Ann. Mag. Nat. Hisf .  ( 4 )  XVIII, 1876, pp. 277-294. 

4 The Distribution of Vertebrate Animals in India, Ceylon nnd Burmil. 
Phil. Trana. Roy. Soc. ( B )  CXCIV, :901, pp. 335-430, pl. SLIV. 

5 Madrae Journal of Literati~re and Science ,XII! 1840, pp. 103-1'"J : 
Descriptione of Ineecte by J. 0. Westwood, pp. 120-130. 

6 Annandale, Fauna o/ Britieh India. Freshwater Sponges, Hydl-oicls 
and Polyzoe, p. 66. 

7 Concerning Stoliczke see Memoir of the Life ancl Work of Ferdinnrld 
Stoliczka " (1886, 36 pp.) in " Scientific Results of the Second Yark~nfl  
Mieeion (London, 1878-01 ). 
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1869. con~iiicnced to publish his worli on the an atom^, j,liysin- 
logy a n d  morphology and of various Inve~tebrn~te  group^.^ Sto- 
liczka joined the Geological Survey of India in 1862, and died in 
1874, on his way back from Central Asia, whither he had accoii~ - 
pa.niec1 Sir Dougles Fol-syth's Mission to Yarkantl and Knsh - 
gar as Naturalist. But his wide general knowleclpe of different 
branches of zoology enabled him even in this short period 
to achieve a high standard of thoroughness, a stantlard ~vhicli wa.s 
ably maintained bv two Superintendents of the Indian Museuni. 
J. Wood-Mason and A.  Alcock, his immedia.te successors in this 
field. 

Having thus tra'ced the foundation and early develop- 
ment of zoological work in India up to its permanent establish- 
ment in Calcutta, we must go back a few decades to consider 
certain more isolated natura,listv who have made importa,nt con- 
tribut.icns by the preparatiol~ of monographs dealing with diffet- 
ent groups of the Vertebrata. The earliest of these is TThoini~~ 
Caverhill Jerdon, who joined the Madras Medical Ge~rice in 
1835, commenced his series of scientific papers with a carefully 
a,nnotated " Catalogue of tlie Birds of the Peninsula of India, " 
published i11 1839 in the JIadras Journal of Literadwe nncl 
Science, ar,d was ultin~ately appointed by Government. t,o 
prepare a series of inanuals on the Indian Vertebrsta,. The 
nra,y for these nianilals had been prepared not onlv by his oun 
work a,nd that of some of the early pioneers above referred t,o : 
but also by the publicatio~l of several loca,l catalogues, the 
earliest of these being Colonel W. H. Sykes' catalogues of the 
mammnlia and birds of the Deccan, published in the Proceedinyl,. 
o f  the Zoological Societ?y of Lonrlon for 1831 ancl 1532 respectivel~- 
and reprinted in the Joz~rno,l of the Asiat ic  Society of Bengal : 
Major James Franklin's catalogue of birds collected on the 
Ganges between (:alcutta and Renares and in the Vindhyia,il 
Hills, published in the same volume in 1831 ; Lieut. 8. r\ .  
Ticlrell's list of birds collected in the jungles of Rorabl~urn and 
Dholbhum, published in the Journal of the Asiatic Society ot 
Bengul in 1533; and Sir Walter Elliott's catalogue of the 
~nalnmale of the Southern Mahratta Country, published in the 
i14adras Journal of Lilero,lur.e and  Science in 1839. 

Jerdon'a first sisteen years in India mere spent in va.rious 
parts of the Madras Presidency, including Madras, Nellore. 
the, Nilgiri Hills and Tellichel.ry on the Malabar Coast ; and his 
pn.l)ers in the Ykl(~,drn..s .Journal o f  Literature and Scielr.cc bear 
nritness to the vigour of his researches into its zoology. Ea,rlj- 
in 1852 "he  was appointecl to the 4th Light Cavalry, tben ill 

the Saugor and Nerbudda territorjr, with which he s e r v ~ t l  
during tlie Mutiny of the Bengal army, where he saw sonrt. 

1 .Asiatic Society of Benqal, Centenmy Review. Pt. 111, p. 67 
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.3Ctii-e service. Peace ha\-ing been I-estored, he went to Dar- 
jee]jng on sick leave and made himself acquainted with many 
])en. forll~s peculiw to the Hima!i~.yan range. Fie therl got 
himself appointed t,o a regiment in Burma ( the 11th &ative 
Infantry). ancl joining l;ia calcntta. lnqt no time in exploring 
this ne\v field." In Calcutta he sougll t. and obtained the patron- 
age of Lorcl Canning for his projected series of manuals 011 

India,u vertebrates; and shortly aftel-nrards he \\?as placed on 
special cluty for t,his 1~0rk .  " H e  began ~vi th  his fa,vourite 
subject. Onlithologv; the first volunie of which. under the 
title ' The Birds of India ' was published in ('alcnt,ta in 1862. 
tollonocl by the second, in t,\vo ~ a . r t s ,  a t  intervals during 
l$t;:3.': 

'. lleautime the aut,hor, who hat1 alreadv ' t,raversed a,nd 
re-traversecl the length a~lcl breadth of the continent of India ' 
n-ith the exceptmion of its North-Western portion, availed himself 
of the snllction give11 him t,o prosecnte his researches in any 
ynarter. Durii~g the nest five or six years he visited the 
Punjab, Cashnlere, ancl all the hill stations of the grea.t northern 
!.ange. n.nc1 esplorecl the valley of the Sutlej, penetrating as far 
AS Cllini. The rolume of Mammalia did not appear until 181i7. 
On the co~llpletion of this volume, he repaired to Darjeeling, 
where he occupiecl himself with the BiJa,nuals of Reptiles and 
Fish during the greater part, of 1867-68. On the 29th F'eb- 
rua,ry of the la,tter year he retired from the pervice ; and having 
sent part of the nlanuscript of the Reptiles to the press, he 
visitell -4ssam at~cl the Kllasi Hills. Whilst a t  Gowhatty, he 
 as prostratecl by a severe attack of fever from which he never 
rrltirelv recovered. As so011 a9 he was convalescerit he hastened 
t.o Ca1cntt.a. ancl soon a.fter returned to England, where he arriv- 
ed it1 . June 1870, ' '  ancl cliecl in 1872. " He cared neither for 
fat.igne no:. -privatio~ix in his wanderings ; and being gifted with 
the  j>co\r-er of rapiil ant1 accarate discrimination, he c o ~ ~ l d  detect 
: ~ t  a gln11c;e ~)e(:uliarities of Form or habit indicative of a 
.lif?el,e~lce of  species. even in 1)ircls on the wing. " I  

.Jer(lo~l's lIanilal of R,eptiles was never published, so far 
21.1 i ln l -F Iwen able to ascertain, though Sir Walter Elliot states 
that it \vas printed and the sheets sent holm after their author's 
~leath.  .4nrl the Manual of Fishes was never finished. The 
fortner \\>IS,  ho\vever, to some extent replaced even before ito5 
roniplet.ioti. t)v Ciunther's " Reptiles of Rritish India " prepared 
i l r  I,nnrloll under the allspices of the Ray Society, by whom it 
:vw puhlishcd in 1864, and the latter was ultimatelv replaced 
1j.v I )R!: ' - ;  '' Fishes of Irlclia. " which begar. to  appear in 1875 
. ~ n ( l  ivnr cotnpleted in 1878. 

yes . \ lr-mo~r r l f  Dr. T C. . J e r d o ~ ~ .  I,y Sir LValter Elliot; proceeding$ 
'JI ' h f  f:crl~.zrlb.nhire Nnt~o~rr l in t ,~ '  Cl7,h. \'I ; rpprinted i n  second edition of 
'. ' ~ I I c .  I i l r ~ l -  of ln t l ln  " 
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.Francis Day joined tlle Madras Medical Service in 1852, and 
fro111 IS59 to 1862, when he was on dut,y in Cochin, he states 
tlint he sl?ei~t lnost of his spare time in collecting specimens of 
the fish along that coast, emboclying the results in a volumeentitl- 
ecl " Fishes of Manlabar " which he published in 1865. I n  1869 
the 3lnrlraa Government appointed him to investigate tlle possible 
it~jiiry t,o the coast fisheries resulting from the barring by irri- 
gation \vo~.ks of seven of the principal rivers of the east coast, 
after n.hic.11 11 e \r as instructed to extend t'hese enquiries int,o 
(.)~*is>a. Be11gill: Rr~nna  and t,he Anclamans 

Hc paid a short visit to England in 1870, where he stuclied 
fish-ladders. On his ret,ut3i1 he was offe'red the post of Ins- 
~ector-General of Fisheries, with power: when not required by 
(:;over~nent in Calcutta,, to travel about the country and collect 
inforlnntion on subjects co~mectecl with tlie Department. His 
tiine was thus spent fro111 January 1S71 to ea,rly in 1874, during 
\\.llich period he visited every large river in India, and nea'rly 
t.l~e entire coast from G-ivatlur in Raluchist,an to Mergui in 
Teni~sserin~ . 

His account of " The Yishes of India '' as already noted 
;~l)l)en.recl in parts between 1875 and 187s. This book dealt 
\ \ - i  tll a much larger area than did Jercloa's manuals. nlliich la t t,er 
i~~cslucled onlj- Peninsula,r India ;1,11d the country between. it 
mlrl t11v Indus in t,l\e ea,st ancl the Himalayas in the north. 
.Jer.dor~'s tl~auuals, ho\vever, a,fforded a great stimulus t,o work on 
t , l~c Indian ITerttbra,t'a, birds: ant1 they mere soon 
su pl>lernc111 t,cd 1,- G . 11:. Dobson's '. Jlonograph of the Asia tic 
(-'liirnpt.cr:~ ' '  in ISTri. W .  V. Legge's '. History of  t,he Birds of 
( - 'eylo~~ " i l l  ZXSO. a ,~~cl  Eugene Oat'es' " Handbook of the birds of 
Hrit,ish l:lit'~n~,h" in 1883 ; while in 1888-!)0 James A .  Murra,j-, 
idre:ldy tht. author of several ~vorks on the zoo log^ of Su~d :  
pul)lished his '. Avifauna. of British India." Numerous papers. 
Inoleover. \\.ere cont.ributed to the volumes of Stray F e a t h e r s ,  a 
~~erioclicnl devoted to ornitho1og~- ~vhich ~vas  st,arted in 1872 by 
-4llan (I. H u n ~ e  and issued by him fro111 Calcutta till 1888, wlien 
it ci~oic to an end. As co~nplete compilations. t,herefore, the 
niannn.ls were soon felt; to be out of date. and on the recoui- 
~l~endat ion of the (So\-ernment of India tlle Secretary of State 
i l k  ( . 'o~~ncil sa.t~otioned the coiumencemei~t of the " Fauna of 
I<rit,ish India. " aeries, under tlie editorship of \V. T. Blanfol-d 
i t  I S .  'rhr first part of tlie first \-oluinc, on A1amma.l~ ~vritten 
1)). Bl:info~-d hinilself. appeared in 188s. The series no\\. in- 
c.lutles :3!) volumes : but the subject is so vilst, it seems 
allnost, :IS f a r  as ever fi:on~ being coinpletc. 

.\1)at.t. [~.orn SIt.n,t, k'c~rrIlre,-x i~ntl tlie ra.rlier J t a d r n x  . T o l i r ~ t t r l  
0 1  l2 i I ~ ~ t ~ / , t ~ r , . t j  ( I ) / , /  S c i e ~ ~ c c  ( I  8:3:; - - i s )  i~ nil L ' / T / C I I , ~ / O  . I o I I ~ ) I o . /  o./ 
. \ ' , I I , o . ~ I /  / / ; S ~ O r y  ( 1841- 1847) t,here \vlts up t,o nl)ont this period 
t)111y O I I ~ \  j o ~ l r ~ ~ : ~ I  i l l  111ditt i l l  \\,l~icli z o o I ~ g i ( ~ ~ ~ l  \r.odi t3~)\l1d l)tx 
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published, namely, that of the Asiatic Society of Bengnl ; a ~ i d  
large monographic works had perforce to  be published separate- 
ly. Most of these were published either as the result of specia,l 
Government action or independently. I n  1860, however, Theo- 
bald published his " Catalogue of the Recent Shells in the 
Museum, Asiatic Society of Rengal " under the auspices of that 
Society-a work comparat.ively small in itself but  the forerunner 
of a series of the highest importance. After the transference 
of the Society's Museum to Government such catalogues con- 
tinued to  appear, though under the auspices of the Trustees of 
Indian Museum. The first of these was Dobson's Monograph 
of the Asiatic Chiroptera (1876). It was commenced as a 
descriptive catalogue, this itself being a great advance on 
Theobald's list; but  as i t  was found to include almost all the 
known Asiatic Chiroptera i t  mas ultimately enlarged so as t'o in- 
clude the whole of them, thus greatly enhancing its value a,t com- 
paratively little cost. This volunle was followed by Neville's 
Mollusc Catologue (one fasciculus only, 1877) a,nd Handlist> 
(1879-8.5) never, unfortunabely, completed ; and by Anderson 
and Sclater's Catalogue of the Mammalia (1881-1891). With 
Distant's Monograph of Oriental Cicadidae, published in parts he- 
tween 1889 and 1892, the series entered upon a new phase in 
quarto, instead of octavo, form and illustrated by carefully exe- 
cuted plates. This was the first of a series of similar monographb. 
dealing for the most part with marine organisms, which conti- 
nued to be published till the completion in 1914 of Koehler's 
work on the Echinoderms. Ry tha t  time a regular serial in 
two sizes entitled " Records " and " Memoirs " respect,ively 
" of the Indian Museum, " which had been started in 1907. was 
well established, rendering the further continuance of sepa- 
rate catalogues unnecessary. I n  1916, the publication of these 
Records and Memoirs passed atitomatically, without change 
of title, from the Tri~stees of the Indian Museum to  the new]!- 
established Zoological Survey of India;  and the Investigator 
Illustrations, which were commenced in 1892 as a separate 
series composed of plates only, were incorporated with the 
:' Memoirs. " 

In  1886, shortly before the Indian Museum Catalogues had 
reached their full development, the Bombay Natural Histor). 
Society, founded in 1883, began to publish a journal destined 
to play a m o d  useful part in Indian Zoological studies. I t s  ob- 
ject, as stated in the introduction to the first volume, was to 
" stimulate lovers of Nature, especially in all parts of tbis [ i .e .  
the Bombay ] Presidency, to record and communicate their ob- 
servations. I n  accordance with the chara,cter which this Socie- 

With its predecessors the Transaction8 of the Medical and P I ~ y e a l  
Society and Qlcaninga i n  Science, concerning which see Centenary Revlea 
A.8.B..  pp. 60-61. 
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t y  has assunled from the beginning, the aim of its journal will 
he. as far as possible, to  interest all students of Nature, ever 
renlembering tha t  there are many Nat~~ral is ts ,  in the highest 
sense of the term, who have not such a technical knowledge of 
any particular branch of the science as to be able enter with inte- 
rest into questions of nomenclature and the discrimination of 
closely allied species. The Secretaries of the Sections would 
therefore invite sportsmen and others to communicate anything 
interesting or worthy oE note, which comes under their observs- 
tion, bearing on the nature and habits of animals or plants." 
True t o  these principles, this journal has for the past thirty-five 
years formed the recognised centre, not only in the Bombay Pre- 
sidency but throughout the whole of India, for records of this 
clescriptiorl; and if of recent years some may feel that there 
has been an influx of dull and technical papers a glance a t  the 
volumes will show that instead of squeezing out popular matter, 
technical and popular matter have combined to s\~.ell their size 
far beyond their early modest dimensions. And as the techni- 
cal papers deal mainly with the more popular groups, they form 
a most important supplement to the popular contributions. 

In  addition to the Indian zoological serials already mentioned 
J .  A. Murray appears to have issued a magazine called the 
Indian Annals and Magazine of Natzsral Scielzce from the Victoria 
Natural History Institute, Bombay a t  about the time of the 
first appearance of the Journal of the Bombay Natural History 
Society ; a. few small papers relating to Zoology have been pub- 
lished from the Madras Museum both in its Bulletins and sepa- 
rately; and there are now serials issued by Government in 
connection with the Medical, Forest and Agricultural services. 
all of u~hich accept Zoological papers bearing on their respective 
subjects. 

This brief survey of the history of zoology in India is ob- 
viously incomplete. Thus not only does i t  make no attempt to 
describe the important work of zoologists still, happily, working 
in the country ; but, in addition, the valuable niarine work done 
by the I' 1nvest.igator " has scarcely been mentioned, and no spe- 
cial attention has been paid to the zoological work of expedi- 
tions such as those of Leonardo Fea to Burma " ; John Anderson 
to Yunnan (1868 and 1875)8 and Mergui (1881-.18S2)4 the Second 
Yarkand Mission, accompanied by F Stoliczka ( 1873-4 )' the 

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

I See preface to his " Edible and Game Birds of British India" (Lon- 
clon and Bombay, 1889). 

2 Results published in the Ann. Mus Civ Qenova from I869 onwards. 
3 See " Anatomical Zoological Researches ; comprising an account of 

the zoological results of the t w o  expeditions to Western Yunnan in 186s 
and 1875; and a monograph of the two Cetacean genera. Plotanista and 
Orcella " (London, 1878). 

4 J .  Linn. Soc. London (Zool.) XXI-XXII, 1888-89. 
6 ' ' Scientific Resr~lts of the Set-ond Yarkand nliasion " (T.ondon 1878- 

1891 ). 



. 
Paluir Boundarj- Con~mission accon~paniecl l ~ y  A. \V. Alcoch: 
(1896)' ancl J .  Stanley Gardiner's expeditions to the Malcli\-es and 
Laccaclives in 1S99-1900"ncl to the Indian Ocean under the 
Percj- Sladen Trust Furlcl in 1 9 0 5 . V u t  I must not detain you 
further regarding them. It  nus st suffice to point out that an ac- 
count of the biological work of the Marine Survey of India 
forms tlle eigth cha,pter of the Indian Jluseum Centenary Volunle 
alreacly referred to ; and that  an  a c c ~ u a t  of a number of expetli- 
tions will be found in the seventh chapter of the same volume. 

So much for the past,. What of the present and the futare 1 
We are met this year in a city ~vhich, if it cannot claim to 

have been the home of the first Indian Zoologist, has yet an 
unbroken record of Zoological work going back for near]!- a 
centur~-or indeed for over a century if 1%-e can disregard the 
short, gap between 12yan Hodgson ancl Hamilton-Buchanan- 
a record which I vent1.1re to think could not be parallelled b- 
many cities other than those Western ones, among whose ancient 
Universities modern science first arose. We see around us 
well stocked libraries and other facilities for research, and may 
even feel .somet,hin,o of that  scientific a tm~sphe re  " for which 
more than one Zoologist in this countrj- has been known to 
pine. No wonder Zoologjr flourishes here! What could not 
each of us do with like equipment5 ! 

To whon~, then, is the provision of this equipment due! 
To individual.;, not unlike ourselves, or to Government ? 1-11- 
clouhteclly i t  is in nohe measure clue to both ; but primarily I 
think to individuals filled with a keen desire to learn all t h e j  
could about the conntry in which they were living ancl to inves- 
tigate the unknon.11: not merely to  gratify their personal cnrio- 
sit!.? hut in order to add, for the benefit of all, to the sum totill 
of human knowledge. Except in the limited fielcl known as 
Applied Science. ;\.here a money stanclarcl can to some extent, 
be used, it is impossible to determine the value of such inves- 
tigations. Graclnall~. their results become absorbed into our 
genera,l cultnre, 1,ringing i t  inore nearly into accord with the 
fur~(l,zmental laws of nature, which are tlle laws of right living 
and of health. This is sufficiently recognised for assistance to 
be given in a,id of the pursuit of knowledge for its own sake 1-,! 
the Governments of all civilisecl countries. But the initialice 
muat lie not \\.it11 an impersonal G ox-ernment: but with in( l i -  
ridual persons. 

Thus Knos  and Russel. the earliest ~ o o i ~ g i s t s  in Ceylon 
- . . - 

~ - .- 

i " Report on the Natural Hintory Re~ulta of the Pamir Boundary 
C'omrniusion " ( Calcutta, 1898 ). 

" T l ~ e  Fauna and Geography of the hIalrlive and Lacradive Archi- 
p e l a g o ~ ~  " ( Cambridge, 1901-1906 ). 

" 'l'lie Percy Hladen Trust Expedition t.0 the Indian Ocean in 1!1()6 
under the learlersl~ip of Mr. J .  Stanley G ~ r d i n e r .  M.4.. " Tmns. IAinn. 
T.oorlorl ( 2  ~001.) XII-XYII.  1907 onwards. 



and Inclia respectivelj-, first nlacle their ilivestigat,ions and 
t,llen ol,tainecl assistance fronl the East  India Company in pub- 
lishing them. Haillilton-Buchanan began b7 making collec- 
tions a,nd observa.tions wherever he Ilsppenecl to be stationed 
a~lcl thus acquired the experience which enabled Governinent to 
detail hiin for special work which facilitated their estension. 
His " Fishes of the Ganges " appears to  have been published 
on his own account. Of his later work done for Governnlent 
none worth the name was published till long after his death, 
\rliille the pla,tes ha,ve still to be consultecl in original. Jerclon 
alld Da,y also commenced their obserratioiis inclepenclentl~r, 
aft,er\va.rds obtaining Government he111 ; D v ' s  first hook was 
pul)lished 011 his own account il,11d Jerdon's earlier papers in i l  

.Jol~rnal iss:xed h -  a private society, namely tjhe M d r a s  Li te-  
rary Society. 

Thus nras i t  also with t,he founders of the Ca,lcutta centre 
( ~ f  Zoological research. none of whom. with the possible es -  
ception of E d ~ m r d  Blyt.11, weye l>rofessiona~l Zoologists a t  a.11, 
ill t,he sense of being dependent on Zoology for their livelihood. 
Their Zoological work, as we have already seen: centred round 
the  Asiatic Society of Bengal: a private society which was 
supported by thier own work and subscript,ions, and by those 
of their fellom members. Yet i t  is to their efforts, and to those 
of tlleir successors, that  the provision by Government of t,he 
facilities for resea.rch that  we see here is ultlimat,eley due. 

What has been clone once call be clone again ; ill~cl t'he 
recent worl; of Col. Stephenson in Lahore, both as an  investiga- 
tor and as a teacher, is in itself an illustrationof what. a cotn- 
paratively isolated worker can do if he xvill under more motlern 
conditions. 

Tha t  isolation, especially fro111 libraries,  nus st in\-olve 
-serious difficulties to a,nS investigator is, however, obvious ; and 
in  a country of the large size and low average education and 
wealth of India, some degree of isolation is bound to  be the lot 
of many, proba,bly for a. number of years to come. What, 
then, can we do to lninirnise these difficulties? 

Different circuinstances produce different opportunities, 
uncl as our circunlstances are in large memure beyond our 
individual control. so a,lso must. i t  be with our opportunities. 
In  India. therefore, n.here onr circumstances a.re so markedly 
diverse and so often changed, i t  especially behoves us to keep 
our outlook \vide enough to embrace any opportunity for 
research that  nlaj- ])resent itself, even though it ma!, not 
permit of the precise type oE mork tomartls which we incline. 

And above a,ll let us be thorough. To make a. cotnplet,e 
5urvey of all n,ork, ~vhother biological, morpl~ological or taso-  
nomic, done since t,he 1i1,st such survey, in whatever field we 
may enter, is ra,rely easy and will sometimes prove impossible ; 
to neglect ;In o ~ p o r t ~ ~ n i t y  because I re  cannot do this n 7 i l l  sollle- 
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times be undesirable. But  the former should always be our 
aim; and the latter will perhaps not infrequently be one way 
of attaining it. More than half our difficulties! especially in the 
case of isolated workers, are I believe due to  the absence of any 
ready means of acquainting ourselves uit'h what has been 
already done. The " Fauna of British India " series was ori- 
ginally intended to meet this need in so far as the det,ermination 
of species is concerned ; but its earlier voluines have long been 
out, of date and require either to be supplemented or rewritt,en ; 
and the later ones have mostly been prepared by men who, 
never having worked in India, cannot be expected properly to 
appreciate our needs. It thus rema,ins for us to supply the 
neecl ourselves as best we can. 

Tf our work is to  be rea,lly thorough i1.e lullst especially 
guard against the false distinction tha t  is now too co~nmonl!r 
drawn between morphological and taxonomic zoology. No one 
can hope to be a really good morphologist, unless he is also a 
sound taxononlist ; for otherwise he is likely to misunderstand 
a'natoinical distinctions-as has already happened in the case 
of certain Indian earthworms. No one can hope to be a really 
good taxonomist3 unless he is also a sound morpholcgist, ; for 
ottherwise he is likely to confuse under one name organs ~f 
similar position and appearance but different origin, with result,s 
disastrous to classification and most perplexing to those who 
have to interpret his descriptions without reference to specimens 
which he has named. And both morphologist and taxononlist 
-especially the latter-should be experienced field naturalists. 
I believe, indeed, tha t  i t  is largely due t,o the amount of taxo- 
nomic work tha t  has been done without due regard to mor- 
phology and biology that  has brought taxonomy illto its present; 
disrepute in England. hlorphology and sytematics are inter- 
dependent and cannot properly be separated either from each 
other or from the study of living specimens in their natural 
environment; though i t  is only natural tha t  one or other should 
pred0minat.e in different pieces of work. In Europe, with its 
comparatively limited and well-explored fauna, morpholog~ 
cominonly offers much greater scope for investigatioll than doe3 
taxonomy. In  India, with its much richer and largely ull- 
explored fauna, this is not so, and thus i t  happens that all the 
greater Indian Zoologists have hitherto been taxonomists. Hut 
their taxonomic work has been based on careful investigations 
into anatomy and field biology, thereby esta,blishing for us a fine 
tradition. May we worthily maintain i t  in all parts of the 
country. 

Observations on the luminosity of seine e~t.uarine aninlals 
in the Gangetic delta.-By B. PRASHAD. 

After discusing the various methods of the production of light bY 
~ I ~ I I I R ~ I C  nnlrnals the author describes the observations made by him on 
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the luminosity of some of the estuarine animals in the Gangetic delta. 
Some doubtful records of the occurrence of this phenomena are rejected 
in view of the present investigations, and all authentic cases observed by 
him are discussed a t  some length. 

Notes on the occasional absence of the paired fins in fresh- 
water fishes.-By SUNDAR LAL HORA. 

The author refers to four abnormal specimens, three of which were 
recently collected in Manipur. The abnormality consists in one case in 
the total absence of the ventral fins ; in two other cases the ventral fin is 
absent only on one aicle ; while in the fourth specimen one of the pectoral 
fins is absent. Such abnormalities have been considered to be instances 
of genital variations or mutations in fishes. The author regards them as 
i.ases of injury to the developing embryo. The validity of the two apodnl 
zenera Channn and -4pzta is discussecl in the light of these observations. 

Tlle fauua of the Loktak Lake in Manipur.-By K. 
ANNANDALE (112d S. L. HOEA. 

The Loktali lake is a body of water occupying a shallow depression 
In the Manipur valley. It is almost choked with submerged vegetation 
and a large part of its area is covered with floating islands composed 
largely of grasses and sedges. I t s  outflow finally drains into the Chind- 
win river, the largest txibutnry of the Irrawady. I n  many respects 
physical conditions are the same as those in the In16 lake in the Southern 
Shan States, but certain factors are different, notably the chemical 
#.omposition of the water. 

The fauna of the two laltes is totally different, in facies and composi- 
tion. That of the Loktak lake is entirely paludine. Certain species are 
very abundant, but the number of species is comparatively small and 
very few of these aro highly specialized. The two most important groups 
are the fishes and the molluscs, for the lower invertebrates are poorly 
represented. Trl neither group do we find any real endemic element. 
Perhaps the most characteristic forms are two gigantic Viviparid Gas- 
tropods. Vivipara oaytropis and Lecythoconcha lecythis. These are 
remarkamble for their very large but thin shells, which lack the extra- 
\ agant sculpture of the Viviparidae of the In16 lalie. Neither species is 
ponfined to the Manipul valley. 

The extenla,l onlamentation of the shell in the Vivipa- 
riclae.-B?/ N. ANNAKDAT,B. 

The ornamentation of the shell in tlle pond-snctils (Viviparidae) is 
partly periostracal ("epidermal "). partly impressed on the outer 
I-,alcareous layers. I n  the young shell a t  birth the nlost, important 
ieature of the sculpture is the presence in a very definite position of fine 
horny chaetae arr~ngecl in three or more spiral rows. These chaetae are 
 entirely periostracal. They disappear to a large extent in the adult, but 
traces of them can nsually I J ~  founcl. The fully developed shell differs 
considerably in sculpture in different genera and species, but the ornamen- 
tation has the sa.me arrangement as in the embryonicshell. that is t~ say. 
is dieposed along the same spiral lines. The sculpture. however, mainly 
~ffectn the true test or calcareous part of the shell. 

T l ~ c  outor layers of the shell are secreted by two sets of glands 
<itr~nted a t  t'he edge of the mantle, nnmely, the periostracal glands and 
t.he c.nlciferons glands. Their functions are indicated in the nolnes given 
t,llem. (?orreaponding in position with the sculpt,ore we find n series of 
procewes. usuaI1y minute bat so~netimes hyportrophied. on the extreme 
b>d_nc 01' t l ~ e  tnsrqin. These n.ct as morilding orgsns in t,ho periosOrsc~l 
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of the embryonic shell and in tlle adult of certain species in 
R-hich they are hypertrophied (e.g. Vivipara omylropis) are directly 
associated with the presence of smooth and prominent but hollow spiral 
ridges on its external surface. The more elaborate and more broken 
sc~~lp ture  of such forms as Taia nalicoides and JiZargarya ~nelunoides ia.  
however, not due to the action of these processes, although it correspond- 
in position with them, but is correlated with temporary ant1 partial 
hypertropy of the calciferous glands. 

Notes on the \renous systel~i of 17co*n?~z~.u be~~yrtlelt.si.~.- 
By D. R. BHATTACHARTA. 

T11e main paints calling forth atter~tion in tlle vtbnous *!stem oi 
T:clrtanus bengalensis ere the following : - 

(1) In  addition to the rnedianly s i t ~ ~ a t e d  anteril~r ahdolninnl \-ein 
formed by the confluence of two pelvic veins, a well- 
developed and paired system of epigastric veins is present, 
each of the two epigastric viens opening separat,el~- into the 
anterior end of the liver of its side. 

(2 )  A pair of bloocl vessels which anteriorly become joined together 
to form the main trunk of the hepatic portal system, arise 
each from the renal portal vein of its side, thus establishinp 
a direct communication between the renal portal s~,stem and 
hepatic portal system. 

(3)  The postcaval vein splits into two posteriorly and each branch 
instead of ending in the substance of the lridney, sends 
branches into i t  and reappears a t  the posterior end oE the 
kidney and forms a complete loop by junction with it.; 
fellow of the opposite side. 

(4) The urnbilical vein or any vestige of i t  is not to be seen. at, ally 
rate in the adult. 

Preliininary observatioil on the eves d the a~npliipod. 
Qz~ndriuiuio bengalensis, Stebbing.-By B. CHOPRI. 

The amphipod QuadrivGio bengalencri,q, a cornmon species on tlie rast 
coast of India, is remarkable for possessing t ~ o  pairs of con~pound eyes 
on each side. In  tlie young each of 5hese pairs is represented hy a single 
eye, which later separates into two, the t,wo halves remaining lolned 
together for a period. In  Indian specimens t l ~ e  minute structure of the eye 
is normal, except for the preaencc of a number oE apparently chitinou.; 
bodies connected with the crystalline cone. Cheurent has. however. 
recorded specimens (from unclergroand waters in Zanzibar) in a l ~ i c l ~  the 

es are markedly degenerate. 

3Iorpholog.v and biology of the recl cotton lo 11g. l)g.stlerr 11,s 

cingulat,us (Fsbr.) .-By H E M  SINGII PRUTHI. 
Habits, life-history, external and internal anatomy are dewril~ed in 

detail. 
The pigment giving a general red colour to the insect penetrate* 

some of the internal organs also, e.g. testes, stinli glands, etc. I t  carmot 
be extracted by any grade of alcohol. 

Both pairs of wings though well developed are seldom used. 
movement from plant to plant is affected by wallting rather than fligllt. 

The copulation may last as long as 72 hours and in this proce:+ the 
hrada of malo and female are turned towards the opposite sides. The 
normal activities-food taking and locomotion-are carried on as 11snal. 

There are very slight  change^ in the external anatomy d:lri% 
d<.velopment. 



Like a few other Hetevoptera, it has nwll developec-l fulera, situated 
on the sides of tlle clypeus. 

The rnesonotum is differentiated into the four typical sclerites-the 
Prescutum, Scutum,' Scutellum and Postscutellu~n-but the case of AIeta- 
notum is unlike that  of the ~najori ty of H e t e r o p t e ~ . ~ .  I t  has only two 
pieces. \vl~ich is a primitive feature. 

The pleural sutures present in Hetevoptcra in general are quite absent 
here: I n  the hind wings there is an extra vein between the c o ~ t a l  apicalis 
and costal decurrens-this is not described by Feiher who names thas:- 
veins. 

The variation in the number of cells of the fore wing is an  interesting 
feature, i t  may differ in the two wings of the same individnal. 

The gonopophyses of the female are much red~lced, probably corre- 
lated with tho fact t11o.t tho eggs are laid in loose soil near the base of the 
plant and female has not to pierce hard woody tissueic for the purpose. 

The statement that  there are only nine spiracles in Helnipte1.a does 
not hold good for this insect. I n  the female a tenth spiracle, though in 
tlle process of degeneration, is present on the 8th abdomiual segment 

The pharynx has a characteristic atriicture adopted to the suclting 
habit of the bug. I t  is continuous \vit,h the suction canal, formed by the 
two maxillae. A pedent epipharynx is absent. 

There is a pair of salivary glands-salivary receptacles as separnte 
organs, are not present. But  the arrangement of different parts and 
salivary ducks shows that  they are confluent with glands themselves. 

No part of tho alimentary canal intervenes betncen the malpighian 
t.ubules and the beginning of the rectum. 

Testes are not follicular, but  compact, two in number. They lie 
ventral to t,he alimentary canctl and not dorsal to i t ,  as is the case in insects 
generally. Male accessory glands, two in number, a.ssume a huge size 
d ~ ~ r i n g  the  reproductive activity oE the insect. 

Ovaries-one pair-each consist of seven tubules and nut eight (as in 
other bugs); further all the tubules lie in one plane-both are uncommon 
features. Besides the usual accessory glands and spermatheca. there is a 
peculiar funnel-shaped gland with its cluct opening into the lumen of the 
uterus. 

There is an extreme degree of concenti.ation. only t\vo ganglia on 
the ventral nerve card. 

A pair of red bag-like stinlr glands, connected to each other b ~ r  a 
transverse duct,  lie on tho ventral wall of the metathorax, below the 
vcantral nerve cord and behind the second thoracic gn.nglia. 

The t r a c h e ~ e  of the respiratory system were studied after injecting 
them with Indian ink. Curiously the ventral brancheu of the  main 
tracheae of one side were not joining with each other to form the conti- 
rluous ventral lougitudinal trunk. This arrangenlent i s  not found in an)- 
insect described in the literature availal,le. The usual dorsal longi- 
t,udinrl.l trunlrs are present. 

('ertnin points in the vascular systelll o f  l - o r . t o / c c ~  b e q a l -  
~7zs i s  -By G. 8. THAPAR. 

Our present lrno\\~ledge of the vascular system of r l~a  genus Varanlts  
la chiefly due to Hochstetter and Reddard, l ~ u t  their d e ~ ~ r r p t i o n s  clo not 
spply to the cctse under consideration. The noteworthy point,s in the 
present case are :- 

1. Tlln presence of external jugular veins on hot11 sides in connec- 
tion mith t , l~e anterior renne cavae. These form, as in 
birds, the jugnlar plexus. 

2. Azygos vein from the right snperior vena ca\-a is cluite indepen- 
dent vein terminating in the body \\.tlII. I t  1ias no c.onnection 
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with the suprarenal portal system, as described by Bed- 
dard. 

3. Peculiarities in the portal system. Besides other branches 
joining the liver, we find both the branches of the femoral 
vein, unlike amphibia, take part in the formation of the 
hepatic portal system. Pelvic veins of both sides unite to 
form anterior abdominal vein, while the other branch of the 
femoral, unlike amphibia, and other lizards, runs along the 
rectum and after receiving a branch from the hypogastric 
forms one of the roots of the hepatic portal vein. 

4. S~lprarenal body lying anterior t,o the kidneys has its own 
blood supply and forms what is known as  suprarenal portal 
system. Beddard's statement regarding its formation in F. 
griseus is c o d r m e d  for this species as well. Renal portal 
system is considerably reduced, being represented only by 
the hypogastric veins formed by the division of the caudal 
vein from the tail. 

5. A more complete account of the arterial system is given than 
had previously beell furnished. The chief points calling 
for attention are :- 

(a) The common origin of the epigastric arteries from the innomi- 
nate (common carotid) and the origin of a branch to the 
liver from the left epigastric only. 

( b )  The presence of only the dorsal type of the subclavian artery, 
arising as a single ves~el  from the right systemic. 

(c) The origin of two visceral arteries from the left systemic before 
its union with the right. 

( d )  The supply of blood to the stomach by two distinct arteries 
-one arising independently from the lei$ systemic and the 
other as usual a branch from the mesenteric artery. 

General habits and some systems from the anatomy of 
TAahore Scol&endrcl.-By M .  L. BHATIA. 

Scolopendra is not abundant in Lahore and i t  is not therefore easy 
to obtain the specimens. I n  summer and spring their number is corn- 
paratively larger. Division of the body into segments and large number 
of legs help in rapid locomotion, consequently the legs of the animal are 
powerful and divided into distinct joints. 

From s h ~ p e  and structure of the head appendages Scolopendra 
appears to be a powerful carnivorous animal able to  wage war with 
large insect tribes. The animal has got a number of slit-like respiratory 
openings which are nearly laterally situated on alternate segments 1" 
pleura. Their n~imber and position is constant in all the animals. 

Internally the alimentary canal is a straight tube, and can be 
conveniently divided into oesophagus, crop, midgut, etc. A pair of 
convoluted malpighian tubules lie on the sides of the alimentary cana1 
and enter in to i t  between the segments 19, 20. Two pairs of s~livary 
glands are situated laterally to the oesophagus each having a definite duct 
of ~ t s  own. 

The nervous system consists of a ring-like structure in the anterior 
region forming an oesophageal collar rougd the oesophagus. Supra- 
oesophageal mass or the brain proper is represented by two pear-shaped 
(~uadrllobate masses, touching each other a t  their bases. The suboeso- 
phageal ganglion is a thick compound structure from which nerves for 
four pairs of head appendages or jaws arise. 

?om the euboesophageal ganglion runs the double ventral nerve cord, 
uniting with each other in the centre of each leg-bearing segment to  
form ganglia. Every segment has its own nerve supply from the 
ganglionic swellin~s. 
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-4 n instance of convergent evolution in Co1eoptera.-By 
S. MAULII~. 

The present paper aims a t  describing two remtwkable beetles. one 
(lorn the Garo Hills, Assam. and the other from Barkuda Island, Chilka 
Lake. In structure t h y  differ considerably, but they bear a close resem- 
1)lsnce in the extraordinary development of the terminal joints of both 
lnaxillary and labial palpi. This may be regarded as an interesting 
instance of coilvergent evolution. One of the beetles belongs to  the 
family 3Ialacodermidaa and the position of the other is doubtful. 

On the systelnatic position of a, new genus Rewaridrilz~.~ 
froin Benares.-By H. R. NEHRA. 

1 .  The distinguishing characters.-The dorsal setae begin in the 
-t.cond segment, are capilliform and uncinate ; the ventral setae unci- 
nate only ; the penial setae are the ventral setae of the 7th segment. 
The clitellum occupies segments 7 and 8. The mala genital aperture is 
:t large median quadrangular depression on the ventral surface of the 
7th segment. The two vasa deferentia open separately in the da le  
aperture: thoy are long tubes, the terminal portion of each of which is con- 
voluted and enclosedby acovering of muscle fibres to form a structure not 
 dike the coelomic sac of some Tubificids (Kawamuria and Branchiura). 
The atrium is the swollen portion following the seminal funnel, which 
opens in the 6th segment, a.nd is surrounded by the prostate. The 
*perm sac formed by t , l~e backward extension of the septum t- and ovisac by 
t,llat of the septum $ resemble those in the Naididae. Testes and ovaries 
lie on the septa ; and respectively and the spermathecee in segment 6. 

2. The question of the systematic position is beset with some 
difficulties. With respect to the ~os i t ion  of the genital organs and the 
nature of the sperm- and ovi-sacs the worms come near the family Naidi- 
tlae, but in the structuro of the male deferent apparatus, prostlate and 
coelomic sac they approach the Tubifcidae. The latter structure is 
(lifferent from that in Kawamuria and Branchiura owing to the atrium 
not being enclosed in i t ,  There is no para-atrium also. In possessing 
one median male opening they resemble the Botkrioneuron. 

On a hitherto unrecorded vein and an artery in the circu- 
!atorjr system of the comrnon Indian frog, Rana tigri- 
nu.-By H .  C. AHU.TA. 

1 .  The so-called oesophageal artery of the frog has not been 
observed arising directly from the systematic srch. On the o t h ~ r  hand, 
there is a distinct branch of the " Occipito-Vertebral Artery " going to 
the oesophagus. 

2. -4 fairly conspicuous vein joins the renal porta! vein a little 
above the point where the femoral vein bifurcetes into the pelvic and 
the renal portal. I t  is proposed to give a separate name to this. 

3. 11 buff-coloured glandular body of a large size, somewhat conical 
in shape. lying immediately anterior to the hehrt, Ilea also been observed. 

I'artllenogellesis in the Bracoiliclae (Hy menopt era) .- B!/ 
yt. A. F ~ U S A I N .  

Parthenogoneeis is kllown to occur in a nunlber of insects belongi~lg 
to llle order Hymenoptera : but thore seems to be no record of the occur- 
rence of this phenomenon in the family Braconidee. While breeding 
Jficrobt.acon ep . ,  a paresite of E a n m  fabia and E. dmctlnna, it W ~ B  found 
thnt 945 tho eggs laid by certain females developed into  male^ onl\-. 

,,' 
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Further observations proved conclusively that  all unfertilised iern~leo 
laid eggs that developed only into males. 

In addition to  the scientific interest this pllenomenon is of great im- 
portance in applied entomology. 

Section of Botany. 
President :- P ~ o ~ ~ r s s o ~  B. SAHNI. h1.A.. l>.Sc.. 

Presidential 'A cldres.~. 
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iossil l ) la~i ts  of India have ~vceivecl a great deal of attention. 
Indeed i t  is to  the geologists that  \re owe not only t l ~ e  
I\ ealth nf material 11011 available. bu t  also the first comsrelrcli- 

I 

.;i\-e accaonnt of this valunble material. To the geologist, ho\\ - 
P\.er. the  importance of a fossil plant centres round i ts  value ;IS 

a n  indcs  of the  aee of a stmrntnrn. The structure of the relic is 
u 

to bin1 a comparat,ively trivial matter: and the nalne applic?cl 
t o  it. is no more t l ~ a n  a, mere syrubol. The botanist, on the 
other 1 1 ~ 1 i c l .  is m;~inlj ,  i ~ ~ t e r e s t e d  in its stracture and affinities, 
for he regartls i t  as n stage in the evolutionary history of plants. 
To l l i l ~ i .  1-.llerefo~.e. even the name tha t  is applied to  a fossil 
is oft.t.11 a 1nottc1- of real collcern. lesl; i t  should convey a mis- 
leaclin~ ilnpressio~i as tto our actual knowledge of its relatiou- 
sllips 

11- o\ \ . l~  interest in pali~eobotalij- raises tlie 1lol)e that I 
IllaJ- help to  b r i l~g  tihis fascinating subject more prorninent>ij. 
t,o the 11ot.ice of In: c o u t ~ t r ~ ~ n ~ e n  ; a.nd l3erhaps ere11 succeed i l l  

indll(>i~lg a larger i lu~nber  of thein to tun1 their attention to t8he 
rich fieltl t.hnt i t  offers for originnl il11-estign.tio11. With this 
encl i l l  1-iew 1 propose to devot,; m!: address tc-) a. Ijrief rcvie\\- 
of t , I i ~  present posit,ioll of Indian palaeol)ot,a.nj-. 

Before proceeding furt,her 1 \\:is11 to  lnake i t  clear tha t  I)!- 
c:olltmst,ing. as I 11itve clol~e, the geological alltl the botanic.al 
standl)oi~tt-s in pl.laeol,otnn!-, I (lo liot in n'njl sclnse venture to 
c:onil'a.rr tlieir i~ltrinsic* 1-alues. -411~1 1 repeat. a.s irldeecl \\.ill 
;11ao I J P  c2lea.r f ~ . o ~ l i  \\.11;1t I ha.\.? t'o sa>-. that  \vithoyt t'lle eliel'gj. 
i~ntl t l ~ c .  I,csonl.c:es of the Iliclinll geologists the sciel~ce of fossil 
pla,nt+ ill this colilitry \\.ould have beell pl.ucticall,v 110n-here. 
-I t  the sanle time it will, I thinl;. 1)e agreed t ' l~at  it' is orllj- b ~ -  a. 
c.olul,il~at.ioll o f  the, t ,\\o points O F  x-irn. that  t,hv hest, scient-ific 
~*cs;;nlts call 1)e obtninetl. 

HISTORIC'AI, SKETCH. 
'rhe l~~s to l - j ,  of O U I ~  kno\vledge of Indian fossil p l t~nts  is fol- 

1 l t t .  most l)ai't embraced by the publications of the  Geologic,~l 
S I I I - I I~ \ -  of Indin, 1 \\ hich was founded in the ~niddle of last cc.11- 
I Long before tliat time, hol~ever .  tllr great French pa1ac.o- 
1)otnniht Acl. l3ronpllint.t (Brongniart 152s. 1828-37) had descri1)- 
rtl ;I i r \ ~  fossil plant. from this colintrj-. I n  1539 .J. F. Ro!.lt. 
( 12oyle lS39) ,  in his \\/el! Irrlown " Illustrations of the notall\- 
,lntl otllc.~ Brancheh of Natural History of the  Hn~lalaya Rfour~t - 
tnills." incbluded figures of ~ o n ~ e  fossil plants, ~vhich were h111)- 

- ;eq~ie~~t , lv  rtl-esnnlinetl by the late Dr. E. A. Ncnell Arber 
(Ar1)c.r 1!)01). \\ 110 alho tle~cribed (Arber 1905) the British Mu- 

; Besidcs nlllllerous references in t,lle earlier \.olunles of t.he .lo~il*nnI of 
t . 1 1 ~  :lsit~tic. Socniety of Hengal and a few in Europt>nn jour~~als ~ 1 1 c . 1 1  us  t l l , .  

~11urtt~rly . Jo~ irn~ l  o f  t l ~ l t  Crt~nlogi(~til So(-ivty. t,Ilt\ Crc\ologic.nl > I n q a z i ~ ~ t . ,  
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seum collection of Indian Lower Gondwana plants in his mo- 
nograph of the Glossopteris Flora. In  1850 McClellancl pub- 
lished the " Report of the Geological Survey of India for the 
session 1848-49 " (McClelland 1850) incli~ding some figures ancl 
descriptions of Indian plant-remains. Ever since the11 the 
nark of the Survey has been one of ceaseless activity. :LS is 
witnessed by the mass of information that  is non- available on 
all the different aspects of Indian geology. As rrgarcls the 
palaeobotanical aspect, with which we are here mainly con- 
cerned, enough material had already been collected for the 
completion in 1886 of a monumental work in four volumes. 
entitled the " Fossil Flora of the Gondwana System " (Olclharn 
and Rlorris 1863 ; Feistmantel 1876-1886). This \[as the result. 
chiefly, of the labours of Dr. Ottokar Feistmantel; a portion of 
the first volume had already been published as early as 1863 
by Dr. T. Oldham and Prof. 0. IVIorris. The chief value oi 
this work consists in the illustratecl descriptions of the more 
prominent types of Gondwana plants known a t  that time. The 
descriptions were based upon collections made in diaerent park 
of I'eninsular India by Peistmalltel himself, by Griesbach, 
Stoliczka, Waagen, King, the brothers H.F. and W T. Blanforcl 
and many others. 

The greater part  of what we now know as the Gonr l~~ana  
Flora had thus been worked out before Feistmantel's retire- 
ment in 1885. Rut  important additions were subsequentlg- 
made to the c~llections of the survey not only fro111 various 
parts of the peninsula but  notably from Kashmir, where plant- 
bearing deposits of palaeozoic age were first discovered in 1902 
by Dr. Noetling a t  a place not far from Srinagar (see Holland 
1903, p. 22). In  these plant-bearing strata of Kashmir, Dr. 
Hayden (Hayden 1907) and Mr. Rliddlemiss (Middlemiss 1909) 
recently discovered fresh specimens, and to  the latter author 
we also owe the discovery of a number of other localities in 
Kashmir where plants of a similar age were found by him on1:- 
about ten years ago (Middlemiss 1910. 101 1). 

In  the meantime, the science of palaeobotany had made 
far-reaching progress, both on account of the mass of newl! 
discovered material and of improved methods of investigation. 
Feistmantel's descriptions and interpretations, although an 
admirable piece of work a t  the time of publication, had left 
much to be desired from the point of view of the moclerll 
palaeobotanist. It was therefore desirable that  the ne\b-I! 
acquired specimene of Indian Gondwane plants should be des- 
cribed, and many of Feistmantel's original types re-examined. 
This task was carried out in Europe, chiefly by the late Pro- 
fessor R. Zeiller a t  Paris (Zeiller 1902) and, more recently, b! 
Yrofeqsor A C. Seward, with whom I had the privilege of shar- 
ing part of this interesting work a t  Cambridge (Seward 1905. 
1!)07, 1912 ; Seward and 1920). 
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I have hitherto referred only to the plant-remains of the 
Gondwana System of India. While these undoubtedly form 
the bulk of the Indian collections there still remain to be men- 
tioned a very considerable number of plants of Tertiary and 
Post-Tertiary age. Nunlerous references to these will be found 
scattered over the pages of the Records and Hemoirs of the 
Geological Survey from the earliest volumes onwards. Here 
are included, for the most part, petrified woods of dicotyledons 
and monocotyledons, which occur plentifully in certain parts 
of India and Burma : as well as numerous impressions of leaves. 
fruits and seeds, also of angiospermous plants. These have 
come from the Karewa deposits of Kashmir (Godwin-Austen 
1864 ; Middlemiss 1911) and other beds of Tertiary age in the 
Punjab; Sind, Baluchistan (H. R.  Medlicott 1864 ; Feistmantel 
1882 ; Vredenburg 1908 ; Pilgrim 1908), Burma (Theobald 1869 ; 
Holland 1909, p. 46 ; Cotter 1908, 1909 ; Stuart 1910 ; Pilgrim 
1910 ; Holden 1916), Assam (Seward 1912') and the Bombay 
Presidency (Wynne 1868, 1869; W. T. Blanford 1572). Lastly, 
mention may also be made of the geologically quite recent 
submerged forests on the island of Bombay and on the Tinne- 
velli coast, which almost bring us to the history of our own 
times (W. T. Blanford 1878 ; H. R. Medlicott 1881 : La Touche 
1020). 

I wish to bring the fact prominently to your notice that 
these Tertiary and Post-Tertiary plants of India practically all 
remain uninvestigated, and to suggest that they ~vould well 
repay the trouble of a critical examination. 

At the other extreme in point of age we have also a few 
fragmentary plant-remains recently discovered by Ilr Hnyden 
in the West Himalayan province of Spiti (Hayden 1904). They 
are of interest as the earliest known Indian fossil plants which 
are determinable with any approach to accuracy. Their posi- 
tion in the sequence of strata probably corresponds to the 
Middle Carboniferous of the European stratigraphical scale. 

THE NATURE OF  THE MATERIAL. 

Unfortunately, the plants that have come down to us in 
t,he fossil condition are only in rare cases preserved in such a 
manner as to reveal their internal anatomy-and herein lies the 
chief difficulty with which the botanist has to contend. This 
difficulty is all the greater in India, where the number of petri- 
6ed plants yet discoverecl is disappointingly small. By far the 
great majority of Indian fossil plants are merely the impressions 
of detached leaves or other fragments, and these natnrally do 
not show more than the outward form and the surface features: 
such as  the venation in the case of a leaf. I n  quite a number 
of so-called impressions, however. i t  is possible. after suitable 
treatment', t'o make out the structure of the epidermal laver in 



consi(lerab1e detail : and in~pressions of sporangiferouv froll(ls 
\\rill sometimes yield n-~icroscope preparations of sl,oran,gia 
and spores which go a long \vq towards e~t~ablishing the iden- 
'tity of otherwise unrecognizable fragments. It. is needless t,o 
enlphasize the value of siich deternlinations both t,o the st.mti- 
o.raphica1 geologist and to t.hose interested in the geogrnpllic~l 
3 

distribi~tion of the floras of the past. The investiga.tion of 
*fossil caticles. although hitherto cai:riecl out in a relati\-el!- 
insig~iificant n u ~ u h e ~  of species, has a1rc.a.d. bro~lght ivelconie 
additions to our knowledge of Indian fossil plants (Holden 
1915 ; Se~rnrd ant1 Snhni 1920). and promises to yielcl a ~.ich 
l la rve~t  of result.<. 

I'HYSICAL ('!ONDITIONS :DUKINC4 FORM-4'J.lIOK 0 I '  
PJIAXT-REARING DEPOSITS OF  INDTA. 

l3efore I pass on to a treatment of the C O R S ~ ~  floras ot 
India, i t  may be of some interest to visualize the p11,ysical contli- 
tions, climatic and topographical, tha t  obt,aii~ed during the 
t in~es  when these floras lived and clied. 

The great triangular peninsula of India. where the majorl- 
t y  of the known fossil plants \\-ere cliscoverecl is one of the 
most ancient land-surfaces of the globe. During the Mesozni~. 
era i t  fornled part of a vast continent which stretcl~ed fro111 Solltll 
America. througl~ Africa to Austrizlin. J t  thus covered tl~c, 
enormous area now occupied by thc South Atlantic. and l n d i , ~ ~ ~  
Oceans. This Southern C'ontinent. which carries the Indii~n 
name of Gonclwanaland was bounder1 on the north bj7 an extell - 
sive ocean separating i t  from all equally vast northern land-mas- 
whicli joined up the preqent continents of North , lmer ic~  a ntl 
Enrasia With the [lawn of the Te r t i~ t r -  era, however, these 
c-anie earth-mocemsnts of a violent character. These resultetl in 
a break-up of the Gondwana Continent. the greater part of it 
being engulfed by the ocean. leaving the isolated peninsulas 
c~t South America. Africa. Inclia and Malaya, and the Anstl.n- 
laciian Archipelago with its island continent of Anstralia. 

Thesc. are a fen o f  the fundalnental results of a criticsal 
c.sarnination of tht. rocks composing the scattered remnants of 
(':ondwanaland: ancl paleobotany. it n ~ a y  he claimed, has contri- 
Imted ha~ldson~elv to their achievement. The testimony of the 
rocks points unmistakably to an a ~ ~ a l o g y  in the physical con- 
flitio~ls in India,  Australia and South Africa during Mesozoic 
tjimch. 

During part of the Upper Carboniferous age the C:o~idwclr~:t 
<'ontinent was v i~ i ted  by glacial conclitions which have left eri- 
rlencc of their wide-~pread character. The extent of the area 
thuk ,zflec.tetl (.at1 he imaginetl from thv fact that a t  a level in 
thf. stratigraphic-nl sc;~lc corresponding to the Vpper ('i~rboni- 
t p r ~ l l \  O C  l?l~rope tl~orc. occllrv in An~trali;, . Il,dia, South Africa 
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and even South America a glacial deposit of ix remarkably rrni- 
form character i l l  all these disti111t countries. Following t t i i ~  

period of intense cold, u.hich   nu st 11n.v.. either destroyed all 
life or driven the inh~bi tan t?  to less inhospitable climates: 
there supervened an e r n  of peculiar earth-movements, resnl t -  
illg in the formation of numerous fresh-water lakes by the 
subsidence of large tracts of lantl. The thick series of se-li- 
nlents that were brought. donm by the river8 and deposited in 
these lakes are known in India as the C:ondn.ama System of 
roclrs. In these sediments :],re founcl buried numerous remains 
of t,he terrestrial plants nncl animals that were swept down by 
the rivers during periodical floods. The Gondwana roclcs, 
therefore, are n nlost oalunble record oE the terrestrial life tl1n.t 
existed during the successive geological epochs from the Upper 
C'arboniferous till the T,owcr ('retaceous. 

The geologists further tell us that towards the close of the 
(:retaceous era an enormous tract of coun t r ,~ ,  of which the 
present Deccan plateau is only a small remnant, was covered 
up bv an intermittent series of lava-flows which probably 
welled up from volcanoes of the fissure type. At intervals 
there occnr, between the successive sheets of lava, some fossili- 
ferous deposits of lacustrine or fluviatile origin, known as the 
Inter-Trappearl Beds. These sedimentary beds are, as Prof. 
Wadia expresses i t .  " valuable as furnishing the history of 
" the periods of eruptive quiescence that intervened between 
" the successive out bur at,^, and of the anitn:tls and plants that 
c 6 agai~r and again ~nigrated to the quiet centres" (Wadia, 

1919, p. 197). 
The fossil remains of the plants that have lived in these 

regions since tho dawn of the Tertiary ern have been discovered 
in a series of deposits \vl~osc: outcrops are widely scattered. 
They have been found in the pcninsnla of India in Sind, Guja- 
rat, Travancore and along the east coast*. In  the extrapenin- 
sular area they occu~. in Burma,  the IS. W. Himalayas and 
Baluchistan. 

INDIAN FOSSlL FLORAS. 

CVe lnav pass now to a consicleratin~~ of the more impor- 
t ant 1;ypes of vegetation that flourished during the successive 
geologica,l epochs in this pa,rt of the earth's surface. 

Quite recently certain fossils discovered in Indian rocks 

C'uddapah. regarded as of Cuddapah age have been 
referred to the genus Cryp to~oon  (Vreden- 

lrurg 1921), which is already known from Pre-Cambrian n,nd 
later rocks in North America and Australia. The name Crypto- 
zoon is misleading, for t l ~ e  specimens are belie\~cd to calca- 



I eous algae (Pirsson and Sc11uchel.t 1!)20) and not the relnains 
of animals, as  the name woultl Icad one to slippose. As ~ c g ~ t d s  
the Indian specimen+, before n tllorougli examination is made 
it \vould I)e rash to deny their vegetable nature. but the fe\t 
specimens tha t  I hnve seen s~iperficially through the coul.tesy 
of t'rof. H. f ' .  1 ) ~ s - G ~ p t a .  c lq  not i\l,pear to tonrin- 
eing. 

A1 though supl~osc~d traces or plants h a w  been cliscoveretl 
in Tnclin in rocl<s of Vinclh\.nn age. a care- 

Vindhyan. 
ful examination has alwaj-s led to their lejec- 

tion as evidence of vegetable life (Vreclenburg 1908). These so- 
called " fiicoid " markings she\\ onlp a treacllerous resen~blnnc~e 
to certain Thallophgtic plantc. and are in reality prol)ably the 
tracks of sonle nhscure aquatic nnimalh. 

Silurian of  spit^. .4l)out sixteen years ago Dr. Hayden t l i u -  
covered some fossils, regarded by him ar 

pla.nt-remains, in the lowernlost beds of the Silurian system of 
Spiti (Hayden 1904, pp. 24, 32),  but  unfortnnately they are so 
hadlv preserved that  their botanical I-alue ic: ver? doul~tful. 

The earliest Indian fossil plants which i t  iv l)osaible to 

Po Series o f  Spi t i .  identify with any a,,y,roach to ncciiracy were 
also discovered by Dr. Haj7clen in Spiti 

( Ha..~c!en 1904, p. 47). They were collect.ed near the village of 
Po which is situated on the S1)it.i River, a large t'sibutary of 
the Upper Sutluj. The fossils, however: areonly fragments of 
sterile leaves. They were examiuetl by t,he la,te Prof. Zeiller 
\vho, while hesitating to identify the111 specificxlly, comparecl 
thern to so!ne fern-like plants from the C l r - r 1 1 ~  of Au~t,ra,lia a.nd 
Europe.' 

In the absence of sporangia ,zncI other clat'a i t  i~ impossible 
to nay whether the plants in question are true ferns or fern-like 
seed-bearing plants. The meagre evidellce afforded t)y these 
fragments did not tllrow ~ l , u c h  light upon the exact age of the 
rocks in which they were discoverecl, but  the more recerlt work 
of llirldlerniss tent[s to show that the rocks a,re of hliddle Car- 
boniferous age (RiIiddlemiss 1910, p. 223 ; Hayclen 1910, p. 261 ). 

I ( a . )  Rhacopterie ovato ~ ~ c o y = ~ .  inaequilateru 0. Feist. (no'% 
Ooepp. sp.) from the Culm o f  Smith's Creek, Port  Stephens, and Arowa.  
N.9.W. 

( b . )  Sphenopter idiu~n f urcillatuln Ludwig ( ~ p .  ) f rom the  Culm nr 
Devoninn of Hesee-Nassau. 

( C  ) ~Yphenopter i~  rigidn ~ ~ d w .  fro"] the C ' t ~ l r n  or Devonien of Rewe. 
.L'anneu. 
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l ' l~ese fern- l~ke plants are therefore clistirictly older t l i a~ i  the 
oldest H ~ r a  of the  Gondwana S\,stein. 

We come now t o  the floras of the  Goutlwana Systel~i  itself. 
The accompanying Table (Table I )  ~honrs the con~po~i t ion  of 
the  mol t  important fossil floras of India. 

As a glance a t  the  Table will show, the great majolaitg of 
tlie known specie-; of Indian fossil l ~ l a n t s  come under the Goncl- 
wana System, \vhich itself embrt~ces n nnrnl~er of fairly \\,ell- 
marked floras. 

1 said a t  an earlier stage tha t  there is evidence of wide- 
sprrad glaciation in Gondnianaland towards the close of the Pa-  
larozoic era. Althoiigh primarily derived from the existence of 
indubitable lnarlts of ice action, this conclnsiou i q  supported 
by the total absence of all signs of life in the deposits in qurs-  
tion. But  a4 soon as there was a retllrn to  a \varmel tenipera- 
ture the desolate \\ilste laid bare b. the retreating ice was in- 
~ d e d  by life, €01. in the strata immetliatcly o\-erlying the  gla- 
cial deposits arc founcl the fossil 13emainq of , I  Ee\v plants and 
animals. 

These plants constitute the  Talcliir flora, tlie earliest of 
the (-:ondn~a.na, Series. Tlle Karharbari stage 

Tnlchi~  ; 
liarharbari. iinn~ediately orerljling the T'alchir coiitaills 

i I ,  much richer assemblage of pla,nts, and a,lso 
coa.1 seams-fa,cts pointing to cljmat,ic conditions well suited to 
the growth of a copious vege1;ation. But the few plants tha t  
have been found in the talc hi^ stage 11nve ,z s l ~ e ~ i a l  interest i ~ t -  
t,aching to them, for they were n1i1o'l;ig tlie I~iol;eers of the invatl- 
ing arm? tha t  was soori to colonize the lwt,cl. 

The qi~estiou 1na.y naturally be asked : Were these early 
arrivals structurally better fitted than their folloi~~ers for a 
place in t.he vanguard of the adva,ncing host ? If so. what 
advantage die1 t,hey possess over the  others, tha t  enabled t'hem 
to preceed them in their migration? 

For a comp1et.e solatiorl to  tlie question we  nus st t~,a.a,it 
Eurther itit'orn~at,ion a,bout the organisation of these int,er-estillg 
plants-at present our k~lowledge of t,hern is almost confirled 
t o  iaolated leaves and st,ems whicli do not c;tlUry us very f i l l ' .  

But i t  has for some time been suspected tha t  a t  least one oi 
these early Gond\van;~ plarnts bore seeds thal; had very nl~lcll 
tlie same appearance as the \vinged fruit or . samwrn ' of t l ~ c ?  
mod en^ el 111 ( Ulmzrs). Tho conjectiii~e is a t  any rate n.ortli 
hazarding tha t  tlie ea'sy dispersal of the seeds through tlw 
a,gency of tlie wind may hare  beell a fac:t,or concorned in t'lle 
ea,rly arrival of a t  least olie of these pli~nts. A number of seeds 
oE tliis kind, appropriately ca.lled Strr~anropsis, have been Eoulld 
in the Talchir, Icarharbari, FCa.nig,znj and Panchpt beds in asso- 
cia1;ion with leaves of Cordnites and Gn,~t,gantopt~ris. Tlleg hit 1-cx. 

however, not  heen seen actua.llg attached to  either of thew 
l?li~nts. 0t.her seeds of EL sin1ila.r :l.ge: tliffering in the pnsueusiol~ 
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of a narrower wing, are known as C~rdnica? .~rz~ .s ,  but these, like 
Prrnznropsis, give no clue as to nature of the parent plant. The 
question of the attribution of all these seeds is t,herefore 
shrouded in mystery. 

From the Karhabari beds Peistma.nte1 had figured a 
peculiar-shaped scale-like organ to ~vhich Dr. White gave 
the name Arbel ia indica, and this now becomes especially 
interesting in the light of a recent discovery. Certain scale-like 
orsans somewhat similar to the Indian Arbe;.ia were described 
ollly a. couple of !;ea,rs a'go by the Sneclish geologist Lundqvist 
from rocks of a similar age in Brazil (Lundqvist 19 10), a.nd these 
sho~v some Cordaicnrpus seeds in organic connection. The point, 
that  I wish particularly to bring out is that these flat winged 
seeds are bornc upon recurved pedicels suggesting a pendulous 
att,achment favourable for dispersal by the wind. That Arbe- 
r ia  indicn also bore reproductive organs, as hinted long ago b j ~  
Feistmantcl, and, moreover, tha t  they were seeds of the Sanlm- 
ropsis or Cordaiczrpus type, is a t  any rate a plausible sugges- 
tion. Rut  the identity of the parent plant still remains obscure, 
for Af.beria itself is only known in the detached condition. The 
choice seems to lie between Gangamopteris and Cordnites, with a 
strong presumption in favour of the latter, €01. Gnngnmopteris 
llas not been found in India above the R a n i p a j  beds. while 
both Cordaites and S'amarops;~ persist up to the Pa,rsora 
stage (See Table 11.) 

It will be noticed from the Table that the Iqarharbari flora 
contains a relatively very large number of plants  hose a%- 
ni ties are unknon.11. 

In  the year 1902 Dr. F. Noetling, then of the Geo!ogical 
Survey (see Holland 1003, p. 22), lrlade all important dis- 
covery of Lower Gondwana plants a t  Khunmu, near Srinagar 
in Kashmir, thus extending considerabl~- to the north the 
k l i o ~ ~ n  northern boundary of the Gond\\ana continent in 
this region. Dr. Noetling'~ small collect,ion from T<hun~nu, 
~ th ich  was later supplemented by Dr. Hayden from the 
same neighbonrhood and bv Midcllelniss from several other 
localities in Kashmir, is particularly interesting. Among the 
half-a dozen species discovered in a short time from Kaeh- 
mir there are a t  least two or three which are entirel? new to 
Gondwanaland. Of these, Gnngamopteris kashmir.en.si closel~' 
resembles G .  cyclopleroides, but the species of ~ s ~ y ~ ? t o p h . ~ l l u m  
(1' .  flollandi and Y. Haydeni) are not easily identifier1 wit11 nnv 
known Ciondwana p1ant.s. I t  may be that these species will 
later on be discovered in more southern regions. On the other 
hand, it is possible that  in this northern maritime prorince of 
Gondwanaland, which presumably enjo-j.ed a more equable 
climate, there flourished a vegetation somewhat different from 
that in the interior of the continent. Any further light on this 
q ~ ~ ~ a t , i o n  would be of coneiderable interest. 
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In  the next higher sta,ga, Barakar, two new groups, the 

Barakar. 
Sphenopllyllales and the Cycaclophyta make 
t.heir appearance. The Cycadophvta are a 

pl~ylum of Ciymnosperms worthy of noto as the most credited 
a.ncestors of a race that adopted angiospermy. A!though they 
seem already to have made their appearance in the end of the 
Palaezoic era, it wa.s not till Jurassic times that they attained 
their lnarrilnum development. The Equisetales are supple- 
mented by t!he genus Phyllothecu ; important adclitions are also 
to be noticed in two woody stems (Dndoxylon spp.) which are 
the earliest plants with internal structure preserved yet described 
from India (Holden 1917). One of these stems may well have 
borne the leaves knolvn as Cordaites Hislopi. 

The Tronstoile Shales have yielded only some badly pre- 
served plant-remains, but the Ranigang beds 

Ironstone Shales ; 
Ra,niganj. overlying them contain a rich assembla.ge 

largely made up of plants with net-veined 
leaves. Qlossopteris is here seen its best development, several 
of t,he spt?cies being confined to these beds, whileGangamopte~is, 
as far as  1 know, appearsin the 1ndia.n flora for the last. 
time. 

T'. Triassic. 

With the en(; of the Raaiganj stage n e  approach the closr 

Pancliet. of the Palaeozoic era. At about this time 
the rich vegetation of the Ranigzilj period 

appears to have nlet with aclvcrse conditions, for the rocks of 
the succeeding Panchet stnge have yielded a decidedly poor 
flora. Indeed therc is independent (petrographical) eviderice 
of another period of intense cold a t  a time roughly correspond- 
ing to the Triassic of Europe. We further know from sinlilar 

Parsore. evidence that the close of the Lower Crolld- 
wane Period, represented by the Parsora 

stage, was in India probably visited by a dry desert-like climate. 
The effect of these unfavourable climatic conditions upon 

the vegetation of the land is risible beg-ond mistake. Of the 
varied nssen~blage of plants which were responsible for the 
formation of thick seanls of coal in the earlier strata itre have 
now onlj. a few stray representatives. Cto.ssopteris, Schizonetirn 
and Corclrcites appear to have been among the hardiest survivors. 
They trace their llistory far bnck it1 the Gondwana period, 
and it is interesting to note that Sn,nnropsis, as well as certain 
detached scales witoh an entire or l<~cerated margin, have liept 
them faithful company. This nssocint,ion through these long 
agc.s i.i probably of ~ignificance in the correlntinn of thcse 
fragmentary plent-re ~nains. 

Perhap4 the most rcnla~.knble cvent of this period is the  
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ce~l t ly  classed as  Kllaetic (Cotter 19 17), there is only olle species. 
Clndophlebis denticilluta, tha t  occurs in the Jurassic rocks. On 
the contrary, there are a t  least three important genera, Coy- 
d n  iles, !!locsso~)teris, and Rcliizonezirn, whicll not  only do  lot 
occur in India above thcdR.haet,ic, but' are represented in the 
Pal-sorn beds \IS species that, car1 be t,racerl as far back as the 
Talcllir and Karhnrbari beds, of Carboniferous age. 1 

There retnaili only two species, namely, Thinnleldia odo~rlo- 
pteroides and Dcr.naeopsis ( Y 1'I~innfelilicr) Hzcglbesi, and  tllese 
are generally reckoned as cha~.nctet'istic of Triassic a,nd Rhaetic 
rocks. 

The lliain point is t.his : whereas in Europe alld elsew1lel.e 
the  revolrltion from an  essential13 l)alaeozoic to  aai essentially 
~uesoxoic vegetat,ion occurrecl during the coirrse oE the  Triasso- 
Rhaetic period, thus dividing the flora of that  period into two 
distinct fncies, ill India this c11a.nge (lid 11ot coine a b o i ~ t  till the 
elld of the  R,h;~etic age. The entire Triasso-Rhaetic flora of 
India, therefore, 11a.s a uniform a.nd essent,ially palaeozoic faries, 
and the change to t,he ,Jurassic: flora is abrlipt. 

Before leaving the subject of the Lon.er Goudwa~l ;~  floras 1 
llIiLy d r a ~ v  J'OUS attctltic~ll to t,\vo other features in which the  
Rllaetic fiora of India, ns far :\I.: it is lilio\vn, differs notably 
fro111 that  of Eurol)c Arlstrali;~ ant1 ot,her pnrts of the \vorld. 
Thesc are,  first,l~-, t,he elltire a'bsellce of CinBgo;iles, and secoud - 
I!., a insrketl general paucit'y in the ilulllber of species. 'l'he 
contrast is slwcially strong with Queensln~rd. From which 
country nlone a t  least thirt-y-four species have been recorded 
(\Valkom I91R, 11. 6 6 .  Silhni 1929: p. 21) .  And i t  is irorthy of 
note that  ;IS Inally a r  sc:\.cbli oE thenl are Ginkgoales (species of 
Gi~~i l .go  and Nnrr: ,  ( I ) ,  \\ .l~ile C!o?.d(r.iles and G1ossoplet.i~ are cot\- 
spicnous 11>- tlleir al)xcnc-c>. 

Whilcb tllis p i ~ ~ ~ ~ i t ? .  of da ta  regarding the Yarsora flora 
sllould be taken as a 11:)t.e of caution, the  a.bolition of thc RIiddlc 
C4oudn?an;ls as a t1ist.inc.t xc.l,irs, ant1 tlicil. inclusion as a part 
of the  Lo\vcr (:o~ld\\.atii~s-n change ! . e c ~ i r t l ~  i~ltrocluced b!- 
3.11.. C'otte~.--is ;I stel) t h o r o u p h l ~  supported LJ- the  nvail;tble 
~);~lacwbotal\ici~l c\-icl~~ncc.. 

As so011 ns \{ c ibnter thc IY1'pt>l' (:olitl\\nnct 1)eliu:l \ \ e  ;ircb 
trnnsportctl into n \ .egeta t io~~ stciltingly ~1iBere11t fro111 that  of 
the Loner. Tl~c\ ('orclaltalez have gonc for evers. So also the 
C~losuoptericl~. alorlg nit11 a host of other t'(.r~l like plant$. the 
unnjoritj of n.llicll arc 1111tler suspicioll i ~ s  being T'tcridosper.~n~. 

I Among these species I hn\rc neitliur il~clitded Vertcbroriu ittdica 
\\ 1 1 1 ~ 1 1  is know11 to belong to Blo,saopteri*. nor Sar~larops iv  srlcl thc Sqt~c11)rnt. 
r'or tltede may prove to Ile portions of Cordni'rs rind Qlossop te r i~ .  



clxiv Proce. of the A.sia,lic Soc. of Bengal. [N.S . ,  SVI1, 

The Equisetales, once an important element in the vegetation, 
have dwindled to the single genus Equisetites, which has a clis- 
tinctlg modern look in contrast to Rcl~izo~zeurn. The true ferns 
now claim an in:l~ortant place, for they rare not only Illore 
numerous but are sufficiently differentiated to be assigned to 
a number of recent families. I t  is notenrorthy that  all the 
fern-specie.9, n ith the evceptiol~ of Clnrlophlehis denticztlatu, are 
dif erent from the previous ones. The Cycaclophy ta, althouch 
they originally appenrcd as long ago as the Barnkar age (Lower 
Permian), !lad throughout the I,o wer Gondwana Period occu- 
pied only a subordinate l~osit'ion in the flora. Now they 
actually dominate the vegetation. But they are not deut,inerl 
long to enjoy this mastery, for a rival group, the Conifers, has 
also appeared on the sceue, and will turn the tab!es against 
them in the end. Fina,lly, it is satisfactory to note that the 
hostile ranbs of the Species Incertcie Sedia have suffered heavy 
losses. 

The sharp contrast between the floras oE the Lower and 
Uyger Gondwnna which was pointed out long ago by W.' l ' .  
~~~~~~~~(1 (188.5, p. 42) i. visible a t  a glance in Table 11, which 
shows the verLica1 range of the more important genera. Tho 
pl~i1t.s have here bem grouped according-to our present know- 
ledge of their s~s t ema t i c  positions. I t  will I,e apparent that 
certain of these groups fall almost entirely in the Lower Gond- 
wa,nas while the remainder are pra.ctically co~lfined to t.hc 
Upper Gonrl\vanas. The Cordaitales, FIquisetales and the Glos- 
sopterids, along with a large i ~ u ~ n b e r  of fl-oncls of uncertain 
affinities, :ire conceritrated in the Lower C-;ondwanas. The 
Upper Gondwanas have practically monopolized the Cycaclo- 
phyta and Conifers, a,s well ns the True Fel-ns. 

I do not propose t,o enter into detail with regard tao t,he 
constitution of the Upper Gondtvana floras. The rocks corres- 
pond in stratigraphical position to the Jurassic and 140n.er 
Crstaceous of Ellrope, atid the entire nssernblage of plants 
shows a close general resembla,nce to the Jurassic and Wealden 
flora, not only of other part3 of Gondwanaland, but also of the 
northern hemisphere. 

The most import.ant groups of the Rajmahal flora are the  
R a j r n ~ h u l ;  Kot,a; Cycadophyta and the True Ferns. In  t.11~ 

Jabalpur. succeeding floras, Kota and Jabalpur, hot,]) 
these groups suffer a decline and gradually give place to the 
Conifers, which it1 the ,Jabalpus stage occupied much the same 
position as the Cycadophyta did i n  the Rajmahal stage, or the 
An2iosperms do at the present day. 

In the Rsjmahal stage the Cycadophyta are represented 
by a large and varied asuemblago of fronds, both simple and 
pinnate, referred to such genera as Nilssonia: !Z1aeniopteris. 
Dictyoznrnite.c. 0lozruniLe.s and Ptilophyllum, as well ar  by a 
number of flowerg caller1 Willic~rn.sonia. The atem has been 
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found in Inclia only in one species, and has been llanled Bltck- 
landin indica (Sewarcl 1917, p. 488) ; leaves of the Ptilophyllz~m 
type have been seen in organic connection with i t ;  they left 
persistent rhomboid cushions on the stein as ill  the living 
genus Cycas. But  it is notewol%hy that the secondary \ ~ o o d  
was compact, tlle lneclullary rays being uniseriate (T3ancl.oft 
1913). 

It lilay safely be asserted that some of the Indian 1Villin1,z- 
sojlin flowers belong to plants having leaves of the Ptilophyl- 
lum aculilolizirn type. But as to the organisatioil of the flowers 
there is no conclusive evidence : there is a difference of opinion 
even on such a fundanlental point an the unisexual or bisexual 
character of the flower. 

Cycaclophytan fronds afford a strilring demonstratioll of 
thc utility of improved methods in the study of fossil pla.nts. 
According to l'rof. Seward '. The ilivestigation of the cuticula,r 
" structure of various Cycadean fronds . . . . . . has supplied a 
" basis of classification which affords the best criterion of affi- 
'' nity so far available " (deward 1917: p. 51 1 ) .  Unfortunately. 
apart fro111 Ptilo?~h.yllwnz, of which the cuticular st,ruc ture \\,as 
quite recently clescribed (Sewlard and Sahni 1920, pp. 81- 
23) none of the Indian specimens of C:ycadophytan fro~icls l!nre 
yielded cuticular preparabions. 

As for the coniferous remains of the 1ndia.n Juri~ssic b ~ d s ,  
these are very unsatisfactory froin the botanical point of vic?nr. 
The majority of thern are vegetative shoots without any clue 
as  to their attribution : they have been piaced in a numbel: of 
form-genera such a.s Ela~ocln:lu.s, Bracl~upAyllu,m, Pagiophyll~iii~ 
ancl Xetinosporiles. One oE the Kota forms has recently been 
transferred to the genus 'L'orreyites, for it shows evidence of 
twc) parallel stornatal bands on the under surface of each lea.f, 
as in the living genus l'orreyn. Lastly, there are a few txi- 
angular cone-scales, each produced distally into a long and 
narrow tapering process and bearing a single embedded ovule. 
These are no doubt Araucarian. 

The ferns const.itute a strong feature only in the Kajn~a~l~al  
flora, in which there are a nun~bel: of species reEereble to 
the Marattiacme, Gleicheniaceae, Osnlunclaceae a.nd Cya th~a -  
ceao. Practica!ly all the R,njrna~hal ferns are confined to illis 
stage. 

The great scarci t j  petrified plants from tlie Jurassic roc 1;s 
of India is disappointing, for in 1-oclts of thc! same age in Queens- 
land abundant ye1;rified conjfero~ls woods nncl ferns llave ~ ) ( x c I ~  

discovered (Sahni 1920). 

T'II. Cretaceous. 

With the ITrnia stage \\ls pass into the highest bctls of the 
(7ondwana period. Plants have been clis- Umia. covered. so far as I li110\~, o~l ly  in the. upller- 
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most beds of the Unlia sta,ge. which are interstratified \\.jth 
marine Lower Cretaceous deposits homotaxial with the uTea]den 
of Europe. The general facies of the vegetation continues 
to be Jurassic, the majority of the known species being identical 
with those already occurring in the .Tabalpur stage. The conifers 
are all identical with Jabalpur species. 

The Cvcadophytan frollds include o r ~ e  \vliich deserves ,,lore 
than a passiilg notice. This is l'aeniopleria citlatn, a species 
which has long bee11 known from the Jurassic beds of F:nglancl. 
Hsmshaw Thomas has recently found evidence to show that the 
English fronds were borne upon a relatively slender axis which 
was repeatedly forked and carried in the angle of each fork 
a. single bisporangiate flower for which he proposed the nen- 
generic name Wil l iamso~rie lh  (Thomas 1915). 

This dichasial habit is not eeen in any modern Cycads but 
it 11rou1d seem tha t  it was ilot a rare feature of fossil cycadean 
stems. 

Reliable data  are not yet forthcominp for t,he identification 
of the  Indian frond 1'. villata with t)he English species, but 
there is a fa,r-reaching agreement in the size, shape and venation 
-almost the only characters that our Indian specimens reveal. 
Nor is i t  clear beyond doubt, tha t  the large nu ~lber  of Indian 
leaves referred to the form genus Taeniopteris are all Cycadezl~l. 
But  the existence, in the Umia. beds, of fronds closely similar 
to the Yorkshire species. as well as tlie large number of Taeni- 
opterids in the Itajmahal flora may, 1 think, be taken to 
indicate that  m e  can hopefully look forwsrcl to the discovery 
of Tndian fruct,ifications of t.he T.T~illictmsoniella type. 

The dawn of the Cret,aceous epoch was an eventful period 
in the history of plants: for it marked t'lle 

T3a'mir advent of a neur t j y e  that  was clestined 
stones:  advent of 
An~ioeperms. hefore long to dominate the vegetation of 

the globe. That  this new type of plants 
posses~etl important structural advantages o\-el- its rivals, ma!- 
easily be conjectured from the rapidity with which i t  r ed~~ced  
them to subject,ion. 

In Jndia the earliest Angiosperms been recorded from 
I?almir Sandstones of H.ajputana, which have vieldecl some 
clic.atyledonous \+roods and net-veined leaves (W. T. Blanford 
1877 : La Touchc 1002). These beds are generally assigned 
to a .Jurassic age, but if this should prove correct i t  would be 
a fact of considera.ble interest, beca,use till now the earliest, 
satisfactorv records of angiospermolls plant,s do not go further 
hack than the 1,ower (ireensand age. These nalmir plants were 
rnr>ntioned by W. T. T3lanforil as long ago ;is 1877. More recent- 
ly. in 1902, La Touche raised the quesbion nf the age of tlkese 
hctls, sugceuting that they are probably Cretaceous rather than 
. Jnra~sic  unless, of course, Angiosperms appeared i.11 this part of 
tlrv world earlier than they (lid elsewhere. 
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The question of the age of t,he Balmir Sandstones would 
al'pear to necd further attention, for if the beds are really 
of Jurassic age it is certainly surprising that no Angiosperms 
11;1,ve yet been recorded from the not far distant Urnia Becls of 
Rachh, n-hich are generallv agreecl upon as being Lo\~rer Creta- 
ceous. 

l'lant-remains of Cretaceous age have been discovered in 
the Ut.atl.rr, Trichinopoly and Ariyalur beds, 

; Trichi"o- ~rliich are exposed on t>lie Coromandel Cloast poly and -4riyalu1~ 
Retla. south of Madras (H. F. Blanforcl 1196.2). 

These fossils are said to consist chiefly of 
(:!c:adean \\-oods. One of t,hem is the sten1 of n tree-fern belong- 
ing to the recent family C'yatheacea,e. I t  was discovered b ~ ,  
H. I!'. Blanford and c1escril)ed by Peistinantel under t,he name 
Prolocyathea trichinopoliensis (Feistnlantel 1877). R .  R. Foote, 
while describing C~aet~aceous fossils fro111 the Trichinopoly Dis- 
trict ment,ioned, among other plant-fragments, a fruit-like body 
\\.llich apparent1.v belongs t,o an Angiosperm (Poote 1879). 

T11e ],ameta Rerls (Tnfra-Trappenn) have yielded some 
angiospern~ous plant-fragments. 111 the In- 

Beds (In- ter-Tmppean sedi~nentary beds also plant,- f ra-Trappean); Inter- 
r 7 I rappean Beds. remains have long been lc~io\vn to occur ; 

these iucludc the fruit-bodies of Chara Jlnl- 
col~rzsonii Son-. as well as port,ious of flon ering plants, of which 
the most noten~ortliy are silicifictl t,runl<s of l~alrn-trees (J. G .  
RI(.tllicott 1860, pp. 2Oa-16). 

Out- lcno\\~leclge of the Tertiai-y and Post-Tertiary plant- 
re~~la ins  of India. as I 11rtve already said? is very poor, and 
their satisfact-,or). tletern~inatiorl and comparison with recent 
forms is a dificult tasli. The ~na,terial is more frngtilent,a,ry 
than ever. Large pieces of petrified wood and. indeed, entire 
t'runks of angiosperm trees have in some places beell found in 
great numbers, biit the ident.ification of species fro111 the chnr- 
actera of the secondary ~vood alone presents difficulties which 
cnnnot be adeclua tely niet u~lless there is a consistent s!-st.eln 
of c!nssiEying living t,imbers 011 t,he basis of theiv ann,tonlical 
fea tures. 

Besides fossil \\.ood (Theubald 1869 ; W. T. Rlantorcl 1872 ; 
I'ilg~-itl~ 1908, IBlr: ; Cotter 1BOS: 1909 ; Stuart 101 0 ;  Holtlen 
1!)16) the o n l ~ .  Tertiary plant rc:nains ret lrno\vn from India ;Ire 
impressions of detached leaves of al~giosperins (H.  R. Nedlicott: 
I864 ; Feistmaritel 188; IE'ilgrim 191 0 ; LCen.ard 1013' ; see ( 2 1 ~ 0  

Wadin 191!), pp. 215-16) : a. feu imperfect ren~aius of fruits 
(Vredenburg 1908, 1). 244) and sceds : and, lnstlv, sonle fossilizetl 
resilious secretions, co~n~nonly known as amber (K~et~l ing  lS!)::. 
Helm 18\13 ; rr.bso Watlia 1019, p. 206). 
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The woi-1~ of naming and describing these comparatively 
recent plants, although difficult, is none the less importa,nt, 
for i t  is here that  we find +he immediate ancestors of the domi- 
nant vegebation of to-day. To those interested in the causcs of 
the present-in many cases very peculiar-geographical dis- 
tribution of plants. the study of Tertiary arid Yost-Tertiary 
floras will serve as a particularly sound basis for speculation. 
This line of investigation may throw a welcome light upon the 
question, recently brought into prominence through the work 
of Dr. J. C. Willis and others, as to whether the \vide geo- 
graphical di~tr ibut~ion of a species a t  the present day ]nag be 
taken; apart from other considerations, as a sign of the antiquity 
of its origin. 

The most important Tertiary plnnt-rennains are the petrified 
woods, which a,ppea.r to belong almost entirely to angiospermous 
plants, chiefly dicotyledons and palms. l~icotyledonous woods 
are extraordirlaril.~ abundant in the Irra\\.ady System of Upper 
Burma (Theobald 186!f ; Cotter 1908, 1909 ; Holden 1916) which 
was consequent,lv for many years known as the ' :  Fossil Wood 
Group, " till similar fossils \\-ere recently discovered also i i t.he 
underl~.ing Pegu System (Stuart 1910). These fossil woods of  
Burma have now been known to scientists for a hundred years, 
ancl i t  is estraorclinary that till now the anatonly has been de- 
scribed, so far as I know, only in one single instance. This 
wood was found to a,gree in general features with that of 
modern members of the Dlpterocarpaceae, a family well repres- 
ented in the living flora of Burma. The late Miss IIolden 
therefore aptly named i t  Dipterocarpoxylon buwn,ense. Eut,ire 
silicified trunks of angiospermous trees have also been recorded 
by Dr. Pilgrim from the Cpper Nari Series of the Bugti and 
Marri country (Pilgrim 1908) ; and similar fossils are kno\vn 
from the Siiiralik system near Hardwar and a nunlher of other 
localities (Wadia 1919, pp. 235, 237). Some badlv ~reser red  
coniferous urood was described long ago by Dr. Schleiden from 
the Cuddalore Sa'ndstones of Trivicary under tne name Pelice 
Scl~rnidianu (Schmicl und Schleiden 1855, p .  36). 

Impressions of net-veinecl leaves, presumably of dicoty- 
ledons, have been recorded from the Ranikot Series (Eocene) 
of Sind (see Wadia 19 10, p. 2 15), and from the La,ki Series (also 
Eocene) of Raluchistan, Biknner, Jammu, the Salt Range, 
Burma and Assam ( ~ e e  Wadis 1919, p. 216). In  the shaly beds 
of the Siwalik system nunlerous leaf-impressions have boelr 
cliecovered. From the Middle Tertiary beds of Assam Prof. 
Seward described in 1912 a few net-veined leaves which he 
assigned to the artificial genus Phyllites (Seward 1912'), and 
t,hc,qe constitute almost the only published descriptions of India11 
Tortiary leaf -impressions. 

The only other descriptions of the kind, known to rile, 

arc those of certain palm leaves assigned to the recent gcnlls 
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SnSnl. Sabal major Heer, as  fell as other angiosperm leaves 
have long been knnwn ( H  R.  Rledlicott 1864, pp. . 7-99) fram 
t,lle Kasauli Bede exl~osed a t  the \~ell-l ;no~\~n hill station of 
that name. More 1.ecently the same species of palm was tlis- 
covered in the 3 lu~ree  Bcds in outcrops ncar Wurree a.nd other 
places (T'eistmantel 1882, 1) 51 ; L'ilgrinl 1910, pp.  205: 198, 
226). Sabal major has a \vide di~t~ribiltion in extra-Indian Ter- 
tiarv rocks, for exa.mple in Glle Tirol, Holienlia. Tt'aly, France 
ancl England. I t  is interesting t,o knon- that the genus still 
lives in North America,. Anlong its nearest existing relat,i\;es 
a1.p Coryphn. z~mb~ncul i fe~n Ithe Talipot Pall11 of Ceylon), ancl 
tllr genus Chamarrops oi \vhich one epecics is said t'o occur 
in the Punjab. 

The Tertiary fruits and seeds of India come from the I,alri 
Series (see Wadia 1910, p. 216) and from the E'ah Sandstone 
of Fort Munro (Vredenburg 1908, p. 244), thc latter being Lower 
li:!..cene or possibly Upper Cretaceous in a,ge. 

Amber has been recorded from the Middle Tertiaries of 
Tt.avancore and of Burma. I t  is well knoun tha t  ambcr is 
often tho medium of preservation of some oE the most beautiful 
fossil remains of angiosperm flowers and of insects. But unfor- 
tunately neither the Indian amber: nor t)he slightly different 
Bi~rmese product to which the special name Rurmite has been 
applied, have yet been found to enclose any fossils. The dis- 
covery of such remains in the fut,ure i.;, however. not i:n. 
likely. 

The well-known table.1and.s or Ka . re~-as  of t,he valle~r of 

Karewas Kashlnir which, covering nearly half the area 
of the valley, form such a conspici~ous fea- 

ture of the landscape, have generally been regarded as being 
entirely of lacustrine origin. But on account of their great 
t.hickness, reaching several thousand feet, Mr. Middlcmiss sug. 
ge3ts that only the upper portions of these beds are to be regarcl- 
ed as Pleistocene deposits of lacustrine origin, while t,he lower 
sections according to him are probably of Upper Siwalik age. 
This question is one of those on which the student of fossil 
pl:~nts could throw some light,, were adequate mat,erial avsil- 
able. 

The only plant-fossils from the ICarewas of Iiashmir of 
which I have definite:! knowledge are those recorded from the 
upper parts of the ICa,rewas which, as Middlemiss has she\\-11, 
were carried up by the elevation of the Panjal Range. As long 
ago as 1864 (I:odwin-Austen recorded some fragments from 
Chjipatri near Ludar Marg (Godwin-Austen 1864, p. 383). 
More recently Middlemiss found in the same neighbourhood 
\\ ell-preserved leaves which hn.ve been referred to  such recent 
genera as Quercus, A l n u ~ .  B jt xzts, and Ci?t~za.mo.m~unz (Middle- 
~iiiss 1911, pp. 120-21 ). 

During the interval t,hat has elapsed since these plants 
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flnt~rislied on the shores of the Pleistocene lake of Kashinir tire 
f l o ~  a of this region has undergone considerable changes. 'I'hc 
strata in which these interesting fossil plants n1ere discoveled 
ha re  since been raised to  an elevation that supports a forest 
of Pine, Sprilce. Fir and. a t  still higher altitndes, Birch. 

None of these Pleistocene plants of Kashmir hare been 
figi~red or even desc:riberl from the botanical point of vie\\ 
The geologist has taken from t h e ~ n  practically all lie \ \ :~nt \  ; 
t I I C  palaeobotanist has ignored them. 

Among the most recent fossil plants of India are the sub- 
merged forests of Bombay (W. T. R la~~fo rd  1878 ; H. R. hledli- 
cott  188 L ; 1.a Touche 1920) and the Tinnevelli Coast. Those on 
the island of Bon~bay are said to consist of upright tree-trunl~s 
of Acacia Catechlc, with their roots still planted in their native 
soil. Geologically speaking these subnlerged forests are not 
even as  old as lesterclav, and to call them fossils is perhap.. 
paying them undue respect. Theil interest lies chiefly in shov - 
Ing tha t  there has been a local change in the relative levels of 
land and sea. Acacia Catechzi is cornlnon in the existing flor:~ 
of the Western Ghats 

To sum up  in a few words; then, tlie pofiition is thid :- 
1. The subject of lndian fossil plants mas originally treat- 

etl chiefly from the geological standpoint, and viewed in this 
light i t  contributed results tha t  were of value to geologists. 

2. The studv of the subject from thc special view-pvi11t 
of the botanist is an event almost entireljz of the present, cell- 
t u r~ r ,  but ev'eu this 1)rief acquaintance frorn a different " s ~ l g ! c  
of vision" has shown the importance of the evolutionaln.v 
aspect. 

3. Our ltno\vletlge is practically cotlfined to impressioris. 
There. although of great value to  those interested in geogra- 
phical distribution, do not often yielcl results of morpholo- 
mica1 value. Hut the continued investigation of all specimens 
? 
in which the cuticular or sporangial structure is preservecl is 
hound to he a fruitful line of work. 

4. A t  the same time, t h t  search for petrifactions ~hollld 
he continued with uilabated energy, for af ter  all these are tile 
most useful relics for the stuclcnt of Botany. 

5. The greatest gaps in our knowledge are in the earliert 
and most recent fossil plants. Any discovery of plants olrler 
t h m  the Carboniferous glacial period would be of especial 
interest : a further search in the Po Seric;l of rooks in Spiti in 
which Dr. Haytlen tli~covered a few pl~nt-renlniaa.  I V O U ~ C ~  p:'o- 
bal~ly well repay the trouble. 

6. I t  is now time tha t  a s~.stematic dewription and illus- 
tration should be attempted of the accumulczterl material of 
thf: 'rertiarv and Post-Tertiary plant,.s of Inrlin. 
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CO SCLUSl ON. 

1.n the  brief time a t  lily disposa.l 1 lrnve attelnpted to 
IKLSS in rapid review sonle O F  the outstanding features of t lie 
extinct  vegetatioiis of India It will be noticed tha t  S hart. 
ne t  treated the  fossil plants of India primarilv according to  
their grouping in the evolutionary scale, although from tlie 
purely botanic.al point of view this plan woi~ld perhaps ha\-e 
been better, in spit,e of our estensive ignorance of their rel. ;1 t' 1 0 1 1 -  

ships. On the contrary, 1 have dealt with them in their 
nat~irnl  asseniblages, as the  rocks of successive ages h a r e  hand- 
ccl them down to us. This I 11ave done purposely l;o e inpl~:~-  
s i x  the  fact-too often overlookecl by those absorbed in the 
investigation of recent plants-that the vegetation see 
around us at the present day is but one stage in the  evolution 
of the  plant kingdom, ancl as such cannot hy any iueans claim 
our exclusive attention. Every year that  passes adds apprec i - 
ably t o  the  number of knonln fossil plants, while it 1na. be 
said without hesitation tha t  the  extent to which the  s tudy of 
fossil plants has influeliced out  conceptions of relationships is 
out of all proportion to the  t,ilne spent on their investigation. 
I t  is no exaggeration to  say tha t  the  solution oE some of the  
inost iundamental problems in the  phylogeny of vascular 
pla.nts lies buried in the  rocks of the earth's c.rust,. 

The mpicl espansion of the  domain of Botany within t h e  
lamst few decades nlnkes i t  inlpossible for any  one of us t o  keel) 
a vigilant eye on all tlle ne\vlv acquired territory. While this 
tends t o  restrict our fields of activity, and inevitnb1.r deprive5 
11s cf a certain width of outloolc i t  has, let us hope, bro1tg.h t r l  
aorrosponding gain in a, pnwur of critical vision. B u t  from 
tinle t o  t i ~ n e ,  and of late tnore often than heretofore, it be- 
comes necessary for us, lest we become permanent.lp short- 
sighted, to  lift u p  our oyes and cast a gla'nce art the horizons of 
hht- Iringdom. 

Even of our onrll little province. occasio~ln'l birtl's-t.!.e 
\:ieu s, divested of confusing cletail, will not  infrecluently bc of 
value. For they will help in tracing the  main direct,ions o f  
past work; in bringing out  in relief lines of work that  hnv!. 
borne fruit ; a,ncl, above all, in strilting out new pa.ths into 
obscnre ancl more p~.o~nising fields. 
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I t  rplcc?zulio~~ o! 7'clble 1 (Ia(linn 1h.s.sil Floras). 

\Vllile the attempt has been to make this list a fairly con)- 
plete one: a number of specific names which appeared to have 
been based upon insufficient or otherwise unsa,tisfactory data 
hi&ve been omitted. 

The species n~arlted thus " are those which, as far as I 
know for certain, occur i n  India only in the strata against 
which they arc shown. They may thus be of some 1oca.l 
importance in fixing the horizons. On the other hand, t,herc 
are a number of species, each of which occurs in several succes- 
sive horizons, ancl these may help in defining the broader sub- 
divisions. 

The two thick vertical lines mark the Gondwana system. 
The subdivisions of the Ood~vana Syst,em are the sanle as those 
recognized by the Geological Survey of India. 111 the colunnl 
on the extreme left is given the homot,a~sis of the .Indian strata 
in k rms  of the Eurol~ean st'ratigraphical scale. 

In  exanlining this table i t  is to be I~orne in mind that 
7 , nearly all the gmera are " fornl-genera nlld that their group- 

ing, A S  here given, is liable to revisio~i on the discovery of 
<I 1011s. fructific. t '  

The brolten lines represent gaps in the known vertical 
distribution of the genera : These gaps indicate either:- 

(1 )  a local extinction or inigratiol~ of the genus owing to 
~~nf:tvourable conditions of life : 

( 2 )  that the conditions were unfavourable for the preser- 
vation of plant-remains. This is well illustrated by the Iron- 
stone Shales, of which the flora is not such a poor one, but from 
I\-hjch very fenr recognizable plants are knowll 

or, (3)  that a further search will probably fill up the gap5 
( e.g. IVilliam.sonin in the Kota Beds ; Tneniopter is ,  a t  least in 
the  ,Jabalpus Beds ; ancl Gbeiche7~iles in the Tiotn Beds ). 

3 u  ecological study of Decca.11 grassli~.ntl .-By W. BURNS 
and G.  M. CHAKRADEV. 

An area of seven acres of the worst Deccan grnsslalld has beer1 
leased at Icalas, a village near Poona, in order t,o make an intense 
ecological study of plant succession on thia type of land. 

.Ifter fencing and mapping, quadrats were rllarted, and indi\liclual 
plants sn;l societies observed. The writers cleal wit11 tile \.arionj qn~adrets, 



clesc~.il~ing the plants that  arose in each. The area havillg marly types 
of aspect and soil, the quadrats vary cousiclerably in their flora. 

On the higher and more eroded portions the grasses are seropliytic 
and .4ndropogon contortua clominates. I n  the lowcr levels such good 
fodder grasses as Andropogon annulatzcs are founcl. Even in the higher 
parts however Andropoqon monticola and Ischnen,~mi !axwirl are making 
progress. 

A strip in the middle of the area was ploughed, hnrrowed and seeded 
with a special mixture of wild grass seeds. Of these Anrlropogon pur- 
pureo-sericeus alono did well, and will probably be the nurse crop for the 
other plallt,s sown with it. Lochnercc prtailla appeared in profusion in the 
cultivated area. 

I n  years of good rainfall thero appears 111-1 reason why  with an iln- 
provelnent of the soil conditions good grasses should not. nrtt~lrally replace 
the worthless ones. The qiiestion of fencing to  kepp ofl ma.n and cattle 
for the times necessary to  allow the land to recuperate is acute. Live 
fences aro the onlv possible ones a t  present. Tlie welfare of cattle lies at 
the base of the tillage, milli. manure and money crops, nnd the improve- 
~ n e n t  of the grass For rattle is a fiindnmental problem. 

The paper in in support of the views: recently advanced I y  tho author 
that the spike in Sandal is caused by ir~sufficiency of water owing to rela- 
tions wit,h nnfavonrable hosts. 

Final solution must be based on ( 1 )  esperirnent,al proof; (2)  evi- 
dence of a chemical nature ; (3) physiological anatomy of the leaf. 

A n  outline of tho t,hird aspect is presented it1 brief and the discus- 
sion centres round the distribution of starch in the spilred leaf. I t  is 
inferred that one phase of growth, viz., the division of cells is arrested 
and the next phase the enlargement of cells ie accomplished b,v increased 
osmotic pressure. The condensation of sterch is connected with the 
osmotic gradient prevailing in the leaf. The rapiclity of growth in spiked 
twigs is also expla,ined. 

Two nen species of f'ol~jporucenc and some l'ol!lpo~.er 
to Hengal.-By 8. K. BOSE. 

This paper is a continuation of thrb s,vsterntttic \pork on Polyporacoae 
and Agaricaceae of Bengal which I am carrying on. Some of my forrner 
works have been publisl~ed in the Rullotins of the Carmichael Medical 
('allege, Eelgachia, some in the Proceedings of the Indian Association for 
the C'nltivation of Science, one contributed to the Journal of the Aslatlc 
Society of Bengal is now in the Press, one was read before the annuel 
nleeting of the British Alycological Society a t  Minehead, England, in 
Octohrr 1920. by Mr. T. Petch, the President of the Society, and another 
is now before the general meeting of the Linnean Society, London. and 
will, it iq hoped, soon be published. Herein I have described two inter- 
esting specimens of Yolyporaceae which have been codrmerl as new- 
species by Mr. Lloyd of Cincinnati, Ohio, U.S.A., who has undoubtedl? 
the largest collection of Polyporaceae from all different parts of the world 
arid have included eight others which are for the first time reported fro111 
Hengal 

Dotailed description and habitat of the two new species have been 
ziven. They are (1) Polyporcrp jriabilis, sp. nov., collected from the 
interior of Hooghly end Howrah districts. I t  belongs in Section 39 
of L loyd '~  Ytip. Polyporoid pamphlet It has heen named friabilia on 
a ~ ~ o ~ ~ n t  of its soft friable context. (2)  P,olyetictue ~arbadh iko t i i  spa nov 
colleccc?d from tho interior of Hooghly district. I t  is in ~ection close t(:  
Poly~tictua nirhcogen~r. 



I n  the case of eight o b h e ~ . ~ ,  new to Bengal, habitat., distribnti(,n and 
full description have been noted. They are :- 

( 1) Polyporuo nilgherieizsis, hIont. 
(2 )  Polyporus anebu.9, Berk. 
(3) f'olyporzrs fumoeo-olivaceus, Petch. 
( 4 )  Pol!:stictus protcu, Berk. 
(5) Polystictue Bcrkeleyi, Bres. Formerly ~t was ~ ~ a m o c l  aa Hc.rrr- 

Ilona pergamenus Ily Berlrley, Bresadola changed it to Pol?)- 
stictus Berkeley, but i t  is more a Hexagon? than a P o ~ Y -  
sl ictus. 

(ti) E'omes leuco-phaells, Mont, this is a crust froin and rnt11form:i- 
tion of Forrnes applanatzcs. 

(7)  Tralrrc~es ,Mzielleri, Berlr. 
(8) He.cagonal Daedaferr Pnvida, Lev. 

Ecological details have not been given here. as it i +  I~opetl t o  ~lt.ilI 
with then1 in a futnre papers. 

The leaf apes i l l  I-ice.-& H .  A1. C'hibber. 
The tips oE leaves like any other part of a plant l~reserit ck,ara(.ter* 

t h a t  call be l l t i l i~ed for distinguishing closely related strains of a xraliet\.. 
Observations on bhis ~ o i n t  are made on n, certain ~:>~r i r t ,v  of rice growing 
in Rornbay. 

Spore-forniing habit of tlie l-1cterocj.sts ul  ( , ' l oe *~ l r i c /~ i~ r  
i?aclicn. Schmid1e.--R?j S. 1, (-+HOSE. 

1. Description of t,he h a l ~ i t ,  the tha.llns, filaments, >pores ;:and 
l~eterocysts of the a.lga. 

2 .  A few cytological observations on the structure of the heterocyst. 
3. Some heterocysts burst out  and produce an  . aplano-spore-like ' 

body. Sometimes two of these are formed. Again, the further one of 
these may verminate into a large resting-spore with an heterocyst 
attached to i t  nt the free end. I n  some other cases this second ' aplano- 
spore' seems to degenerate a.L some distance from the first and thns  
throw the heterocyst, which is a t  the end of i t ,  to some distance. 

4. C'ONCI.~~SION.-Even a t  the present day in healthily growing forms 
the heterocysts of Cloeottichia indica seem to have kept up their original 
function of gonidangia, ~vhioll other members of the AIyxophyceae ieotn 
to h n v  lost long ago. 

Note on t\\ o Illdial1 specie3 of Y're7~tepolJirr .- fly Jj. 0. 
PARTHASARATHY IYENCAR. 

T'rentepol~lia is pre-eminently a tropical gellrts of suI).aerial grren algae. 
Though as nlRny as nine ~pecies  of this genus have been recorded fro111 
Burma and seven from Ceylon, not e\-+>n a single species seenis to lin17r 
t~een recorded from India proper. 

Two species have been collected by the author from Triva~~clrlltll tinti 
one from Calcutta. Their descriptions are given in the paper. 

The al~sence of Tt-entepohlia on the Madras const is rather interestinc 
ancl is probably duo to tlle rainfall there not being sufficiently Ilea\-$ for 
its occul-rence. A filamentous green alga, a species of Rhi:oclo)tito)1. 
howc,ver, growe there in typically sub-aerial yituntions. But siuc,e it. does 
not  develop a screening pigment in i ts  cells likr the l~3ematlocl~rome of  
Trentepohlin, i t  is, nnlike the latter, not able to ~nnintsin itself in ex- 
posed and illnn~inatetl pIace4. 1)11t is able to 1ir.e only in very qhnd?. 
sitnntion~: 
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The distribution of liverworts in the Western Himalayas, 
Ladak and 1Caehmir.-By SHIV RAM KAYHYAP. 

The facts relating to  the distribution O F  Liverworts as observed 
(Luring a recent journey through Chamba, Lahoul, Ladak, Kashmir and 
Jammu are described. The only Liverworts met with in Ladalr were 
Plagiochaama arliculutum and Marchantia polymorpha. The latter shows 
some peculiarities in i ts  ~ t~ruc ture .  The number of Liverworts in Kash 
mir is very much smaller than in the eastern part  of the Western Hima- 
layas. The chieE forms met with were the following : - Marchantia nepal- 
ensis, Fegatella conica. Pellia culycina. Fimbriaria reticulatn, one or two 
species of Porella. 

I n  the Jammn territory the follo.n.ing forms were met with: Mar 
chanlia nepalensis, Fimbriaria musauriensis, Rebolrlia hemisphericn, 
Plagiochnsma appendiculatzcm and P .  articulatum, Grimaldia i.rzd.lca. 
Athalamia pinguis, Ricciu sanguinea and R, himalnyensis, PelIia calg- 
cina, Porella, another foliose form and Anthoceros himalayensis. 

The law that the number of Liverworts falls in passing from the east 
t o  the west in t>he Western Himalayas hold; good for Kashmir also. 

C'ycas reuoluta and Cycas circincilis.-By SHIV RAM 
K A S ~ Y A P .  

Observations on the leaf-clusters and ovules of Cycu.s revoli~ta a r e  
dedcribed, and a curious tree of Cycas circinalis with unusual brarlchlng 
is also mentioned. The following conclusions are arrived a t  : - 

(1)  In  Cycas revoluta one to three Icaf-clusters may appear every 
year in very young plants; in older plants one cluster 
appears every year;  in still older plants one cluster appear: 
every otther year. 

(2 )  Occasionally ovules of Cycas revoluta develop a fully-formed 
endosperm and archegonie although no male plants are 
found in the neighbourhood. 

(3) Intermediate forn~a between the fertile sporophylls and scales 
occur in Cycao revoluta. 

(4 )  A dichotomoasly branched tree of Cycas circinalis is described. 

The presence of a .' tent-pole " in t h e  seed of C'ephalola.xu,,r: 
pedz~nculrr2u.-By B. SAHNI. 

I n  a paper communicated to t,he Botany Sect~on of the Conzress last 
veer (since published in the Annals of Botany, Vol. 34, 1920), the author 
brought forward some evidence for the view that ,  apart from Ginligo, 
the nearest known relatives of the Texineae are among the Paleozolr 
group Cordaiteles. The present paper records another feature in the 
reed of one of the Taxineee (Cephalotazus pedunculata), which appears 
considerably to strengthen the Cordaitaleen affinity. This is the Pre- 
rence of 8 small apical prolongation of the female prothallus, which, 
surrounded by depressions into which the archcgonia open, supports the 
nucellar membrane as a tent-pole supports a tent. The comparison of 
this terminal peg-like outgrowth t o  a tent-pole was originally made b ~ -  
Hiraa6, who described i t  in ginkgo biloba, which, according to the present 
author, is the nearest living ally of the Taxineae. 

T h i ~  organ has been known nsa peculiar characteristic of seeds ha17ing 
Cordaitaleen affinities, end its discovery in Ginkgo was netnrally, re- 
garded as 8 poipt of contact hetween the recent genus and the extinct 
qoup.  The author considers i t  likely that  if other ine~nbers of tho 
' r~x ineae  ere examined from this point of view, 8 " tent-pole" will he 
inr~nd in one or more of them. 
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On a new a b n o r m a l i t y  in the sporophyll of Tn~esipteris.- 
By B. SAHNT. 

Tho abnormal structure in questiori was noticed in the  New Caledo- 
nian form, Tnt.  Vieillardi, Dangeard. It is well known tha t  while the 
~lorrnal synangium of Tme8ipteri.s is bilocular, occasion all^^ there occur 
trilaocular synangia similar to those of the allied genus Psiloturn. The 
abnormality here recorded consists of two trilocular synangia, one borne 
on a two-lobed ( that  is, normal) sporopllyll, and the other borne on a 
three-lobed sporophyll, the three-lobed sporophyll arising ae a ventral 
(adaxial)  branch of the tluo.lobed one. The entire structure may be des- 
cribed as a twin sporophyll consisting of a dorsal and a ventral indivi- 
Jual. I n  the case of the three-lobed spol*ophyll the lobes occupy the  
~lepressions hetween the three loc~ili. A l l  the six loculi are fertile and 
apparently healthy. 

The vascular supply t o  the entire ;tb~ior~nality originates a s  a single 
large strand constricted off ta,ngentially irom one of the strands forming 
t,he sylem-ring of the stem. This strand soon divides tangentially into 
t w o  eqnal I ,~ rnd l~s ,  one supplying each individlial of the twin sporo- 
phyll. 

Female  prothallus of l 'bjzz~a lot~y,i,/olin.-By M. L. SETHI. 
The female prothallus in this species is a cylindrical body about  

10 mm. in length, slightly compressed from two sides, the shorter and 
longer diameters being about 2.3 and 2.6 mm. respectively. The micro- 
pylar end bears t.he archegonia, the number of which varies between 2 
and 7 ; 3, 4 and 5 being the co.nmonest numbers. The fertile end bear- 
ing the archegonia may or may not be slightly constricted. . The arche- 
gouia appear a s  small oval I~odies visible to the naked eye. Their necks 
open towards tlie apex of the prothnllus. The prothallus is generally 
loherl in the  peripheral repion and may be inv:lginat,ed also. 

Sote:; 011 al ,normal fe~nal(. p ro tha l l i  of l ' iq~11~ l o ~ t q i f o l i ~ ~ . -  
B y  >!I. L. s~'J!l*i. 

No. 1.-This p ro tha l l~~s  upas collected at  Lahore on the 10th May, 
1920. I t  was very much conlpressed from side to side, the archegonia, 
being aggregated towards one flat side. The internal structure of these 
archegonia was investigated in serial transverse sections. 

I n  all, eleven archegonia were counted in the protlinllus, the largest 
nu~nber  recorded so far being 9 in P. montana var. u n c i n a ? ~ ,  while in other 
spocies worked out by Miss Ferguson (Proceedings of the Washington 
.\cc~demy of Sciences. Vol. V1, 1904), the number ranFes from 1 to 5 (the 
~isual  number being 3). As many as  '3 archegonia were ooonted in a 
iingle section. All these ~rchegonia opened ton,srds the side on which 
t,lley were situated and not towards t,he apex as is generally the caae. 
All the eleven nrcheponia were fertile. Four of tliein were at. different 
t a g e s  of fertilization, wliile in a. fifth 1-nse two nuclei (pre3umtlbly male) 
were see11 below t.he neck. All the rest showed t.he big female nucleus 
:.lose to the ce i~t re  of the archegoniurn rcady lor fertilization. 

-411 the archegonia of the  prnthnllus were normal except one whicl~ 
11ad qiven out a bulge on one side. the I~ulcu having neither A. neck nor ;I 

nucleus of its own. The bulgc is a t  some levels as broad as the arcliego 
nium itsel€ I>ut nt ot.her levels below ~ n d  above i t  is smaller. Moreover. 
t~eing much srna.llor tlian thc main archegoniurn, i t  does not extend 
throughont the length of tho archegoni~ini to which it ie at,taclied. 

No. 2. -1 also came across some other nbnormal prothalli. One wtrs 
j ~ i s t  like the one descbribed by Saxton in Pdnw maritimo (Annals of 
I:otnlly. July 1912). I n  this pl.ot11allus there were three archegonia 
tlispwed lntt-mlly. Their n ~ r l i *  npened towards the side and not townrds 
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the  apex. Their longer axes were not parallel with the axis of the pro- 
thrsllus but were rather oblique. 

No. 3.-This mas in reality a transitio~lal c-ase between Xu. 2 and a 
normal prothallus. In  this case there were three archegorlia, two diz- 
posed laterelly and one a t  the apex. 

On a peculiar m ~ d e  of gerlilinntioli of tlie sihed ill h'u!/ert;fr 
jnmbolana, La.mk.-By N. li. TIWARY 

During the rainy season of I919 some seeds of Eugenia ic~)~abo!ann, 
Lamk, were noticed in the process of germination. and on exa~ninnt.ion 
i t  was found that  in several cases there 1va.s a departure from the normiii 
type of germination found in Dicotyledonous eerds, several sc~ecllin;~ 
being produced, in some cases, from one scwd. 

The seeds are roughly oval or spinclle sl~npetl. and \-ary I I IUCII  i l i  

length. They have a smooth testa ancl are cxctlburuino~is. Some h s w  
embryos of the n ~ r n ~ a l  dicotyledonous type. but ol,!lers have a, numl~er 
of embryos e:tch with a pair oE cotyledons. The size, rhccpc. nnrl crrrange- 
merit ol the c~tyledo~zs vn~ies  within. very wide l i r n i t ~ .  

The germination takes place in abundant moisture, the testacrack- 
ing irregularly, followed I,y the elongntion of the radicle and t,lw 
plumule. The dequence oE germination of the different eix~br?-c)s in the 
case of polyembryonic seeds is variable. I n  some all the embryos neem 
to germinate almost simultaneously, bub in others some get, a atart ovel. 
others. I n  a few instances the awrtlrening of the lest eml>ryo did not 
begin until the first seedling mas far advanced. having already produped 
a number of leaves. 

Detailed study is proceeding on the fo1lon:ing lines : - 

(1) The relation of the ornbryos to the contents of the eml~ryo-sac. 
(2) Early stages of fertilisation and the development of the differ- 

ent embryos. 
(3) The relation of thc different cn1l)ryos to eacl~ other. 

An  instance of a short,-cut to the necta1.y of a fio\\,er h!. a 
Madras bird.-By M.O. YARTHASARATHY IYENOAR. 

A sunbird (Arachnechthria lolenia) generally visits flowers in lladril- 
for the sake of the honey in them: and in the process of sucking the 
honey, naturally brings about cross-pollination. Eiit in one cabe, vlz 
Quicrqualicl indica, its visits are not beneficial to  the flower. The hone\ 
In this flower is storod in the long calyx tube. The heal< of the bird l a  

not long enough to reach the honey in the calyx  tub^,. So itsimpl? 
c u t  a hole in the lower part of the calyx t~it ,e f r o ~ n  tjhe outsldr 
sucks out the l~oney. 

Note on a I)ulbiferous coc.ollut tree fro111 .\lalnhar.--I)!/ 
31. 0. PAETHASARATHY IYISN(;AR 

The paper describes tt coconut tree in Melabar \vhicl~ dors not  ! . l e~~ '  
fruita nor flowers, but  in the place of the inflorescences produces short- 
lived loafy nhoots (bulbils). Theae branches grow for some time and 
llltimetely drop off. (A similar CRSe has beon described hy Ridley from 
the Malacca Peninsula.) 

 attempt^ were made I-,y the aubhor to grow t,hese I~nlhils in t l ~  
ground but without success. 

.a careful examination of such bull>ils throws some light on t,lll! 
morphology of the spathe of the coconut inflorescence which appears 70 
be the basal portion of on ortlinary coconut-leaf which, owing to thr' 
<:hanee in its function, viz, proteci.ion of the infloresce~cn inside. ha+ he-  
"onr  R C A ~ Y  ~ . n d  hmr not rlrrsloped its tipper leafy portion. 



(1) The subjecL arises out  of the researcl~ ~ f o r l r  in co~loect~ion wit11 
the  Deccen grass-land a t  t,he Experimental Station of the Eombn:: 
Agricultural Department. e f'e\r miles off from the Poond ; \ql . ic~~~lt ,ur~~I 
College. 

(2) The species is one of the first oc:cupants of the ,grnss.la~~cl d~:i.inr 
the early rains. 

(3) The Llue flowered variety is tile nurn~al  one so far de.<cril)rd in 
t he  Bo~llbay floras. Two more dist,inct vitrietie.; disco\.ored :- 

(1) The white : (3) 'I'he heliotrope 

B ~ l t  t~ nutuber of vi~riations are  ~ 1 s ~  I'o~tttcl-:tljo~tt a d u z c ~ ~  I I I  

nu~nber-with various tlistinct shades of colour intermediate hc t \ \ ree~~ 
those nbo\w. Other v~riittiotis of f01-111 s l~apo and size 3130 o c c ~ ~ r  in t i l t -  

~pecies.  
(4) Tile pl;l.nts collectecl from various places fat. ant1 near I'ootlii 

shov a x! ide vttrin.tion of its habitat. \ti.,.. fro111 bnrtb rocl; t,o simple 
waste bad lands and niurum. Tho plant is t,ypic~rlly a set,oph>tic one. 

(5) Variolls pcsitions from erect to  trailing observed in die plant-; of 
tho species. 

(ti)  !?~o\v~I's opening in the tnorning from 7 to S a.m. alld c ~ ~ ~ ~ l l ~  ill  

tho aftornoon bt?t\r.een 4 and 5 p.m. Both times sul~ject  to ;~lterntions on 
either side 

( 7 )  Possibilities of the various ~~aefulness  of tile p l i ~ n t  anggesteti. 
vix. :- 

(i) Flowerci rnay Ije ulilizotl for estriictitig blua colour or \.:ll.iolls 
other shades also. 

(ii) Plant  adaptable to  ga.rden conclitions and can I,F? adtled to tile 
ornamental stock of an  horticulturist. 

(8) Species is normally adapted for self-pollinilt.ion. 

P'ungi of terlnite-nests fr.olu Krrkuclil lsl:~a~cl. ' l l i l I<i t  I d i ~ l < ( f .  

Madras.--By S. R. ROSE. 
Ln the island of Berltrlda there a.re four species ol ternlites whicll 

cultivate fungi for food, viz. ( I  ) Tern~eu (Odo)tte~rn.ea) obeeue, R a ~ n b . .  tile 
nrost abundant species in the island (2)  New genus ? from the  tallest 
mound about 6 f t .  high (3) (4)  i l / l ic~ote~ntex  spp. 9 .  Dr. Annandale ha- 
sent all these different species to  Prof. Silrost,ri of I taly for identifica- 
tion. 

Three forms of cotnbe ere interesting as  i l l~~s t ru t inq  regular progres- 
sive developtnent : (1) ~Vicroterrnes cultivate its musk~rootns on n Ilranurr- 
bed, t,here are no separate cells on the coml-, which is almost an amor- 
phous mass;  (2) tho new genus ? forms eiongated irregular chambers 011 

the comb; (3) finally in 2'. obesus 8, more orderl>r n r rnngeme~~t  of cells 
011 t . l~e comb has been obtained. 

Some fresh combs were cleared of termites ancl liopt on a moist blot- 
ting paper under the cover of a bell-ja,r. Tn collrse of two days,  white lip- 

right stalks of Xylnria  sp. rnlne out ,  t,lley were about 10-20 cin. 1o11.c all<! 
\rere strongly heliotropic. These white stal1;s. soon (in course of t , \ \ . ~  
days) turned black and Lhe black color~r tr-avelled from the bass up\rardi 
till in course of a weel; everything t i~rued hlaok except white npict5.<. 
Tho white tips becan~e variously branclled (sotnr i; t,o > div~sio~lx \vet.*. 
fonlrd) and a l L i n ~ a t e l ~  Oecatne conidioferous, scction under t,llt. 
~nicroscopu showed conidial layer on the o~ltside. no  peritheci:~ \rl?l'r 
wen. I n  course of. I:! to 14 days the stalks began to collapse and the? 
were a t h c k a d  externally by yello\visll ant1 white routidetl putclli-J cli 
parnsitic Alucor in sonlo c~otnbs there mas sudden g l -o \~th  of tin . l g t ~ e ~ t ~ . v ,  
~ ' o p r i n z c ~  n,il.erts nrjd in c,ns<. there \\:ere no Sl l lnr in  st,~llcs lwndrlc~~vl. 
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h a t  the white mycelial mass of sessile spheres turned green and remained 
the same throughout, like green rots on decomposed woods. The culture 
of Xylnria sp.  under bell-jar was kept on for more than two and half 
months by  daily watering. 

About half a dozen c~l l tures  of Sylar in  spp. froin different termite 
combs under bell-jar were carried on. 'rhe p n e r a l  results were 'almost 
the same, the  minor differences noted were regarciing the lengths of 
Xylaria stalks a n d  their coniparative thickness, they are nll probably the 
eame species af X y l a r i a ;  they have been sont to C. G. Lloyd of America 
for identification. During this culture-period. the  ma.ximum tempere- 
ture ranged from 8S0 t o  81°F. and  the  min in~um ranged from 74' to 68OF. 

From the  above-ground part  of the nest of Termes obesus were 
collected in July  1920 a good numbar of hig white mushrooms with a 
spreading umbonate cap and  stalk about 16 cm. long and with spore0 
pink, oval, 8 x 4 k t .  probably belonging to the genus Plrcteue. These 
white Pluteris spp. are the only fungi which appear For short time during 
t h e  rainy season f r 0 1 1 1  the  mounds which are full of living termites (T. 
obeaus) ; in n o  case d o  they produce Xylnria stromata or, combs in  eitu. 
But; some short  firm black stalks of Xylarin sp. were collected from a 
piece of dead wood sticking to the  outer mall of the tallest inound of the 
new genus and from the  dead prostrate t runk of the Ficus bengalen~ss 
and from logs hero and there, close to these mounds. They have a186 
been sent t o  Mr. Lloyd of America for determination. 

Mr. Potch, the mycologist of Psradeniya Bot. Gardens, Ceylon, has 
written a masterly account of the  fungi in termite nests in Ceylon in 
Annals of the Peradenipa Royal Bot. Garden, Vol. 111, from page 185 to 
270 with 17 good plates. His conclusions mainly are tha t  the termites 
maintain a pure cult,ure, tl-)at they weed ou t  all foreign fungi except the 
ediblo one (which might be either Lentimus, Collybia, Pluteus. Pholitoa, 
Flamula or Armillaria and ~ l * h i ~ l ~  forms the  chief edible variety amongst 
the  Cinhalese), b u t  tha t  Xylnria migripes ? defies their efforts to oxter- 
minate i t  and tha t  i t  is only kept under and all other fungi which deve- 
lop in cultures snbseqnently, are due to infectioi~ after  removal fro* 
the  nest. 

And this is fully borne out in our case when tve consider the cese 
of Xylarza stromatrt growing on l o ~ s ,  sticlting t o  the  outer wall of the 
termite nest and on dead prostrate trunks and rotten wood here and 
there in the  vicinity of the termite nests. This lends additional N U P P O ~ ~  
t o  the theory of Xylaria myceliilrn vegetating in the comb substance; 8s 
=oon as its spores or  mycelia come just on the  outside and become 
removed from tho control of the  termites, there they get their free 
growth and  reach their final reproductive stage. Numbors of XYla~ao 
~ t r o m a t a  in the vicinity of the termite hills i n  Berkuda, Chilka lake, 
itre probably due to  myrelia or spores o f  Xylar ia ,  being easily carried 
from the nests by  various mites, insects or ants. A number of sections 
of intestines of different types (workers and soldiers) of different specie0 
of termites show presonce of fragments of some fnngal hyphee, oval 
spores ancl some wood vessels (spiral, reticulate, et,c.). they show how the 
fllngi are propagated from nest to nest. 

Chemical analysis of the  long-stalked white mushrooms rqluteua) 
irom the tormite nests shows tha t  they contain 2-25 per cent protelds, 1'2 
Per cent carbohydrates and fats ,  .21 per cent ; i t  could not be ascertained 
whether they nre edible or not. ns the  island is ~~n inhab i t a t ed  by an? 
human being. 

Notes on the  plar~t ecology of Tehri, Onr!lrvQl State.-BY 
1.. A .  KEKOYER and WINFIELD Duna~o-h..  

T e h i .  Garhwhl State,  llaw a n  area of about 4,200 scl. m. lying entirelY 
\% itllinthe Hirn~lay 8s.  The t o p o ~ r ~ p h p  is very rougli : txlern tiona range 
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irom about 2,5(iO ft .  ill the Ganges valley a t  Hardwar to pealts above 
23,000 ft. on the 'Chibetan border. The Ganges and Jamna rivers 
t,raverse the State roughly from north to  south. The mountsine rise 
abruptly from the plains to a height of 6,000-7,000 ft. ; the next succeeding 
ranges are little higher till near the great snowy peaks, when the eleva- 
tion rapidly increases. Rainfall is high on the outer faces of the outer 
rimges, and on the outer facea of the high ranges; north-facing slopes. 
\.i~lleys and the flanlrs of the intervening ranges receive much less rain, 
or are in places aleid Sncjm falls down to about 5,000 ft., and frosts occur 
;..t. about 4,000 It. 

This paper is based on obsc?rvations made on a trip to the headwaters 
O E  the Ganges during tho summer of 1920, supplemented by extended 
observations i~.hoiit Mnssoorie, Naini Tal,  and baclr t,o the snows in 
T\iitnaon. 

The climax vegetation throughorjt Tehri Garhwal S t ~ t e  is forest. 
There are several types of forest, depending on humidity (rainfall. expo- 
sllre to insolation, and drainaqe) and temperature (due to altitude, 
latitude, insolation, and topography). 

9. Monsoon forest formations: climate sub-tropical, markedly peri- 
(~d ic .  with heavy summer monsoon. 

1. Jungles of tall grasses, 500- 1,000 ft.. , on the terai. 
2. Fino forests 1,000-1,500 ft. on the bhabar. These are a direct, 

continuation of the Himalayan forests, but  lie outside the 'rea 
under consideration. 

3 .  Shorea r o b u ~ t a   forest,^, 1.500-2,600 ft., on the outer slopes and to  
avery Iin~ited extent up  valleys. The final forest is an  a!most 
pure dense stand of Shorea robusla.. 

Pioneer forests cont,ain Mallofus philippinensis, Anogeissu.9 
lutijolia, Murraya koenigii, Cassia fistulu, Trewia nudi- 
flora, Celtia n ~ ~ s t r n l i s .  

-I. Upper n~onsoon-deciduous forests, 2,000-5,009 it. .  below .severe 
frost, and now. in warm and relatively humid locations; ex- 
tends far up river valleys, and up protected ravines. Domi- 
nated by Bau,hinia variegnta, B. retuscr., B .  eahl i i ,  (?re& 
osiatica, Terminal ia  ckebula. 

Pioneer shrobs : Euphorbia Royleann, Cavissa spinarum, 
Juvticia adhatoda, Rhua parviflora, Blochidion aelutinum. 

Pioneer forest : Nyctanthes arbor-iristis, Erythrina atcberosa. 
Sap ium insigne, Odina toodier, Pre~nna  latifolda, Uaruga 
pinnala. 

1 .   road-leaf sclerophyll formations; 4,600-11,000 ft. ; climate t e ~ n  
1)erate. ; ~ n d  periodic, monsoon in summer. humidity relatively high. 

3 .  (Suercos incnna.Rhododendron arboreum forests. 4,500-8,000 ft. : 
on mountain crests, northern slopes, and in protected ravines. 
-1 dense shady forest dominated by Qoiercus .incana. Rlsododen- 
dron arboreum, Pieris ovalifolia, and characterized by occur- 
rence of Ophiopogon intermedius and Polystichutn aculecltunb. 

Hydrarch pioneers (along stream and wet flats): Lnura- 
ceae, Cornus capitala,  Sorcococcn prunifortnis. 

Xera,rch pioneers (on ridges and drier places) : Rerbek* 
lycium. Rosa moschata. Indigofera gerardinna, Rubus 
ellipticus. Crataegus crenulata, Pyrus pmhia ,  Prinaepia 
util is.  

1 ; .  t'inus longifolia forests. 3.600-7,000 f t . ,  on exposed, well-drained. 
and south-facing ridges, rm edaphic forest in places too dry to  
be ocoupied by either the upper monsoon-deciduous or the 
&uo~~cns  inca~ra-Rhododerrdron nrboreum forestma, brlt rle.arly 
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within their range. Dominated a t  all stages Ijy a parklike 
open forest of P i n u s  longifolia,  wit11 a grassy floor sparingly 
occupied by the xerarch pioneers of the Quercus incsna forests. 

7 .  Quercus dilatata forest, 7,500-9,000 It.,  overlapping the upper 
edge of the Q. incnna ,  and (;he lower edgo of tho (3. semecarpi- 
jolia forests, and containing the occa4onal trees fouudin them. 

3 .  Quercus semecarpifolia forest, 8,500-1 1.000 ft.. precipitation more 
uniformly distributed, good fall of snow in winter, and humi- 
dity relatively high ; confined to pealts south of t l ~ e  snow!- 
range. A dense forest with scanty ilndergrowth. do~ninaterl by 
Quercus aemecarpifolia.  ~vi th  some Rhorlorlendt.on nrborelon, 
Evonymzi.9 Incerus. 

C'. Coniferous and winter-decicluo~~s fore-ts. 7,0OO-l3,0UU i t . .  preci- 
.evere. pitation fairly well distributed. winter sno~vfall heavy, and cold : 

9. C'edrus deodara forests. 7.000-1 1,000 i t . .  climate rather d ry ,  ancl 
humidity relatively low. Don~inated by a dense clo-e stand 
of C'edruw cieodara. with scanty undergrowth ot' Abelta trijolin. 
I'iburnu~n co!iniiolium. ITona lucbbiana, .Taspninrrnl 11 tr~tlile, Be, 
berie circ1,nari.q. 

Proneer hydrarcl~ forest a t  lower leve!s. 7,000-!),(I00 ft. 
Betula alnoides,  Ainus nepalensis,  Ulntun trallichiana, 
Acer caesium. 

Pioneer hydrarcli snccessions a t  Iligher levels, X.50V- 
10,000 ft. 

Deaiduolls pioneer, ; .4cer cnesitr?)~. .4. pictut~z, (:orylt~c 
colurna, Betula alnoides.  Sa1i.c s p p . .  Populus ciliara, 
Hippophae rhanzngide.9. 

Coniferous pioneers : Pinus  excelnrc , Pzcea tnorinda . Ctipreq- 
sue loruloda. 

-b ra rch  pioneers (on talus slopes) : Abelza tri/olza. Loni- 
cera quinqz~elocukavia, Ppiruea ~ o r b i f o l i a ,  Ribes r~ross?rlaria. 
Rosa 1ueLbiana. 

10. Ahies webbiana-Betuia 1.1tilis forests, 10.000-13.000 f t .  Humi- 
dity relatively high. This forest merges int,o Quercnn semecar- 
pi fol ia  south of the snowy range, and into Gedrus deodarn on 
and north of the snowy range. It consists of Abiea ~cebbiana.  
more or less lilixed with Betula u t i l i s ,  passing into pure stand 
Betula a t  higher levels, with u, fringe of Rhorlodendron canlpn- 
nulrrltim, Cotonear~le~~ ~nicrophyl la  ant1 0thc.r shrubs near t!le 
upper limit of trees. 

D. Format~ons above tree-line ; growing season too' short fol. trees 
to  become established. 

1 I .  Juniperus Ephedra ~ers rd iana  scrub, scattered over less pre- 
cipitous mountain sides and souther11 exposures. 

1.7. -4lpine meadows: snow-free period during summer ton short t o  
permit growth of woody vegetation. Dominated hy grasses 
and annual ancl perennial herbs. 

'I'he climate is strikingly periodic over nlost of the area. f inter is 
temperate and dry i ~ p  to 6,000 ft. and cold and more or loss snow a t  
jliuhsr altitudes ; spring is dry end sunny, and a t  high elevations llmlted 
to a very short period; swnrner is rainy and humid ; autumn is dr?l nntl 
sunny. 

Each climatic season exerte .I marked effect on the vegetation-in 
tho p~rioflicity of vegetation and reprodrlction of the wooily  plant^. ~ n ' l  



in th13 timc ol appearance and facies of the l ~ e r h ~ c e o u s  plants. Spring 
\-eget,ation is probably most t,ypical of the area :  skimmer brinps tropiva! 
sl)tlcies t311rl aspect : autumn is temperate in speraies and aspect. 

'I'hl. ~ .~opu la t io l~  averages onlj- about 64 per sq. m., but is vol~cen- 
tratecl in the fertile valleys and on gently sloping mountain sides. The 
iorests are rut,l~lessly esploitecl about villages-cleared for cultivation, 
c11t for Ellel, fodder itnci tl-rat,ching, for the most par t  severely grazeJ, nnd 
oiten burned orel.. Along trade rolites into Thibet, oxploitat , io~~ is 
especially severe and irresponsible. The accessible forests of Pinus  
iongiiolicc. E'. c.rcelsa, and Gcclr.zts deodara w e  exploited for timber. witl-I 
as yet  little effort at replitcenirnt. 

Instixncee oi s).ncarpy in ~llctngifera iwclictr, L.. aucl son~e  
o t h c r  tropical plants.-By P. M. L)ICUUAR>IAN. 

'l'svo interesting specimens of mango truits erdlibiting syllcarpy have 
recently come u~ltler my notice. One WRS sent 1)y 31r. S. N. Roy from 
I'itblla ant1 tlrcb otlrer was collected by lnyself. 111 tho former three 
stnall ones a ~ ~ c l  tho later a small one partly coa.lesced \\.it11 a, big one. 
\Vit l~ a viev to  decide whether the fusion mas due to  adhesion between 
the pistils of jepernte flowers or any other cause, these specimens were 
clissoctetl irncl it. Isas found tha t  not  01114- the epicarpic layer. but the 
~rresocarpic layer too \\.as continuous and there mas u definitc organic 
~,onnectioll I)ctmeer~ tho contiguous endocnrps. T l ~ o  partial union of the 
iruits by tlroir bases o l~ ly  and t,he presence of t l ~ e  divergent apical lobes. 
leacl us to conL~lutle that  tlrc adhesion between the originally dist,inct hut 
,.omtiguous pist,~ls 1111ist have tuken place nt  quite an early stage. In 
s r~ch terntological lit,erttture as  T !lave been able to consr~lt ,  1 hnve' not 
found hlangit'ern intlica ~itc?cl or described in connect,ion with syrlcsrpy 
;111d its nlliscl devint,ions. SO the prtlsent. cases aeem to  be nort,h plucing 
,.,n recor~l. >leution Itas Iwen 111lj.de in this connectio~, of n f e \ t  othnr 
t , t .opi~~I  1)l;lnts i l l  \v:ri(>ll SyIlcarpX has I~ecln not.iced I)v Ilre. 

;\ stutlj. oE the t iorist ics and ecology of L i i c~kno~~- . - -B~  
S. l<. A ~ I - K I , : K , J  L .  

r ,  l l lc  present accor~nt is a n  n t t e n ~ p t  to give a n  idea of the flora and 
Yntne interesting ecological observations of Lucknow and its srtburbs. 

( 1 )  General teattwes and s i tz~at ion of Lucknow. 
I 2) (;eology, climate and rainfall .  
(3)  List o f  plants-(uccording to Engler's system). 
( 4 )  Some points tohere 1 d i f l ~ r  from Hooker and Duthic 
( 5 )  A I L  accoz~nt of seasonal .szcccession oj plants. 
I 1 1 )  I*:c010g1:caZ obscrcations on tltr jollowinq habitat* :- 

( I )  C l~unhat  Lake. , (ii) AI~rshy trac-t near i\Iohtitr LRI Gu l~ j .  
liii) Gomti and its banks. 

( 7 )  1-a) ~ o u x  a~aociat ions  of the " Savannah /or~~tn/ ir ,~b ' from 
Bz~ndclkhand to the foot of the Himnlayaa. 

I 8 )  Hlcrnnn infl71~*1ce on local vegetation. 

I l l e  IJal I.akc, (Kasli~ni~.) : a stud?- in biot,ic successiur~.-  
By S. I<. MI'KEHJI.  

I ,  1 hcb purpoac, of this paper is to trace the 11ydrnccl1 J I I ~ . I ' ~ - ~ B I O I ~  111 and 
iro111 tlht n n l  J.HIZC ; I)ri(lfly to  drtermi~lo the c-!i1118 tica c-lirllax for this p r t  



of the Himalayas, and  the  various successions leading up to ~ t ;  and t o  
show the influence of man and other biotie factors on the vrqrtation o: 
the area. 

( I )  General features and sitzcation 01 the Dal. 
(2) Qeology, climate and rainjall of the di,slrict. 
(3) Plant communities :- 

The plant ::ommunities of the lake region culminate in different 
' climax' of veyetation in different looalities. l ~ r ~ t  the fol1011-ing tire t . h ~  
general features. 

(a)  Deep Waler Association-dominatecl bv Fotamogetons, Hydrilla. 
Myriophyllum, etc.. chara. forming a dense carpet on the  bed. 

(b) ' Floating-leal' Associution or Shallow water rls*ociation-domi- 
nated by  Trapa,  Nelumbi~im, Nymphaea,  Enryale ferox, etc. 

(c) Reed-Swamp Associafion - dominated by Typha, Sparganium. 
Carex, etc., which along with plants of ' Floating-leaf' Associetion. form 
various ' Consociee. 

N.B.-a. b,  c all show vctriorls ' Consocies ' and ' Societies. 

(a) Herbaceous Marsh Association - dominated by Ranunculu~ 
aquatilis, Callitriche. Hippuris, Ceratophgllum, Juncus etc. 

(b) Salicetum Association-willows sometimes poplars, ere,.. 1 ~ i t l 1  an 
undergrowth of perennial herbs. These form ' demp ' land. 

ZII .  ,Ileadow Formation. 

Dominated by graeses and perennial !lerbs. 
T h e  demp land and meadow stage are cor~verted inte arable land I.)!. 

man. 

1 V ' Qrauel Slide' Formation or ' Xerophytic Bushland' Formation. - .  

The rneadow stage on the eastern and southern shores of the Dal 
ends in ' Gravel-slide ' Formation-Rubus, Rosa,  Crataegos. A s t r a ~ a l ~ ~ .  
etc. 

V .  Aleaphytic Buuhland Stage or Shrub Stage. 

I n  the Arrah valley near Harw an-Vihurnurn , Prunlis, Snlix. 1 3 . 0 ~ ~  9 

Ribes, etc. 
VZ. Pioneer Conifer Forest. 

Higher up the Arrah Valley from Harwan upwards is developed 
conifer forest on the  mountain sides. Pinus excelsa is the  pioneer. Few 
plants of Cedrus Deodara occur. mixed with many shrubs. 

V I I .  Climatic Climax Forest. 

Still higher lip a t  an  elevation of about 8,000 feet is developed a 
climatic climax deodar Forest. 

(4) The view tha t  ' Succe~sion proceeds from extremes where there 
in  either too much or too little water towards the Mesophytic and the 
highest stage of development is forest '  holds good very well for this 
particular region. 

(5) If the view, held by Lydelzker, who, after  a careful study of the 
formation of upper and lower KAREWAS, came to  the conclusion that, 
Kwhmir was once covered by the  water* of a vast lake, be true, the11 
my content.ion is t ha t  the Cheshma~hehi  Reserve Forest is the culrninab- 
ing point of the ' Dal succession,' a l t h o ~ ~ g h  now. since the level of ttlo 
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lake has much fallen, people might argue that the said forest growing at 
a height of about 8,000 feet is the climax of a ' mountain succession.' 

(6) The Dal lake is drying up on account of- 
(a) centripetal encroachment of willows and ot.her ma;.shy and 

swampy vegetation. 
( b )  Rain and melting snow ~ I I  the surrounding mountains bringing 

lot of silt and mud. 
( c )  Arrah river falling into the DRI and bringing huge quantitie~ of 

suspended matter. 

( 7 )  Periodicity in  vegetation and flowering. 
( 8 )  Influence of man i n  chanping the character of vegetation and disturb- 

ing the balance subai.sting bellliean the various con~m~cnilieo of 
plants. 

Section of Geology 

The Geological Survey of India \\.as i n ~ t ~ i t u t e d  as a sepa- 
rate Scientific Department in the year 1856. 

The work m ~ o m -  with the l)rinciial object of prkparing n 
plished by the general geological nlnp of the  connt~:y ; i t  is logical Survey of 
India. now sixty-five years since i t  commenced its 

labours in this vast and untrodden fielcl of 
exploration such as  India offered in those days, with a number 
of ' workers which looks srn all in compa.rison with the scientific 
force employed in the  Geological Survey of a single State of the  
United States of America. But the labours of this small band of 
scientists, unsupporteci by any out,sicle help or co-operation (with 
a few honourable exceptions) have already borne fruit, for not 
only have the foundut!ona of 1ndia.n Sbmtigraphy been securel-q 
laid, and its frame-work built in a way such as future research 
is not  likely much t o  alter-escept in matt,ers of detail-but a. 
large volume of da ta  ha,s been acc~~inula ted which will furnish 
the  basis for future ~vo1.1s and guide its clevelopment. The results 
achieved in Spiti and I<aslimir, elucidating the  stratigraphy of 
these sections of the Himalaya and revealing the comparative 
simplicity of its geotectollics : the researches in Tertiary strat,i- 
gra,phy and padaeontology in the Sind-Baluchista,~~ fro~lt ier  nnd 
hi the  Punjab, the brilliallt work done in connection \\rit,h the  
Oil of R u r ~ n a  nntl its other econo~nic ~ninernls : the  petrological 
and mineralogical researches? commenced ahout fiftee~l years 
ago, in connection \vith the rock-conlpleses and ore-bodies of 
the Peni~lsula, d l  test.ifv t,llat the laurels won 1)~. t . ! ~  Pio11eel.s 
of the last generation h i l ~ e  bee11 \vol-tliily tnaint;lined I)!. their 
succilswrs of the prrxtvit gelte~x t inn.  



But though there i-5 every reason to feel satisfaction at the 
I-esults already accomplishecl especially in 

EconOnlle GeO1o- the Areal. Strlicturnl nncl SSlratigraphical gy. mineralogy, pet- 
rologv, etc. nranches of geology the work whiph ,vet 

anai ts  geological research in India is immense 
hot11 in it,s scope i~ncl pos~ibilit.i.  UP t'ill lntely the progress of 
geological investiuation in India was n~ainly in the direction *. 
of ~t~ratigraphyv w ~ t h  its concomit,c?nt palaeoiltological research. 
The departments of I'etjrolog;c., Mineralogy, Physiography, Eco- 
no~nic Geology were sufferecl to remain in abeyance, comparative- 
ly speaking, till Hollancl's researches. a'bont; t,he beginning of the 
new century, initiatetl a new chapter in the official Year-book. 
Since the11 notable \~.orlc has heen clone in these branches bot,lr 
in the great archaem terrain of Soiith India and in Burma to fill 
11p the deficiency, if only in part,. The C~eological8urvc.y of Bri. 
tain was established in 1832. i.e. a quarter of a centuri  before 
the Inclinn Survey comnlenced it.8 operatio11 ancl yet. with its 
corps of di~~inguisl ied specialists ill all l)rnnclles, and with thr 
large and steady measure of able amateur co-operation, one call 
easily see f rou~  its annual .programmes of \rock how much still 
~*ema,ins for investmigation in the Geology of the Rrit.ish isles. 
rspeci;~,llj- ill the nbove-aleut,ionecl depart~nents,  which no\\. 
clainl a first rank in the publications issuing from the Geologi- 
cal S111:\-eys of all atlvanced countries of the worlcl. 

I n  a countrv like India. therefore. where the ~ r o \ u ~ d  to he " 

T,ack of Amateur 
covered is so vast and hhc workers so fen-. 

('0-operation. this disproportion between the work accom- 
dished a.ncl tha t  I\-hich vet annits accoln- 

plishinent is nll~ch 'greater ancl will remain so for, a long time 
to come. The reason for this is obvions. The Science of 
Oeoloqv has helcl in the past ancl still holds. with respect to 
it.s other sister Sciences: an unenviable positioil in India. I t  
has not been fortunate in receiving that share of amateur 
rwntri1)ution from men of liberal Ie2,rninq and ciilture who 
.:eneri~ll,v fill tJle pr~l)lic: aer\.ic.es of l.ndia and 11-ho have enriched 
the rec.orcl!i of I nclian Natu tal Histor\-, ethnography, hotan?. 
;t11(1 ar('h;~eolog,v. The cai~se for this c is~~imst~ance.  a?: also for 
\~11;lt, ;tp~w:t~'s to 1)- a11 inexplicable incliferencc of the educat- 
1 . ~ 1  lwoplo of lntlia tow;~,rds (.4eologica.l Science--a. people who 
1-volt-etl ill the pa9t some uf the e.arliest t-rr~e conceptions 
~.c.gnrding the f ur~danlentn Is of the Rciellce of the earth--1it.s 
~ ) r rh ;~ l ) s  in the \.cry nature of Indian Geology and some of its 
~ ) ~ ~ z z l i n g  silignlariiiies. Let us briefl-v examine these :-- 

111 t l ~ e  early half of the 19th century a number of amateurs 
belonging to the service of the East India 

I of this 
1i1)lated ~ ~ o s i t i o n  of Cloinpa11,v or to private Conl~lle~-cial under- 
( ; s . o I ~ J ~ !  . takings. with more c.n thuniasm t ha11 geologi - 

till k~~owlecl,ve. were Bred \\.it11 thc desire t'o 
l ) l . ~ ~ v l -  1 ZPC;I t minern l \I ealtlj of the rnd i~ l ,  Pcxnin.si~ln by 
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~'l..!ling all sorts of fanciful parallelism between the Indim 
. ::., : ons a ~ l d  the economically productive horizons of 

. , '  : . I  1 ;111cl other parts of the world. Their disappointed 
.':, tions and the barrenness of such search, combined 

.e absence of the usual geological land-marks such a.s 
i,ccustomed to in Western Europe: produced as their 

. :.n undeserved aversion towards all kind cf geological 
, . !.. . ; in Tndia in the minds of their successora-a set-back 
. .  . . . :  . hich 1ndia.n geology has not yet recovered. To the 
. . . . - $ ? : ,  .. I lover of pure science, in pursuit of purely scientific 

e imperfect and fragmentary nature of the stratified 
! ,;s preserved in India has caused repulsion in anothel* 

,'he disconcerting geological antithesis presented by 
natural divisions of India the Indo-gangetic alluvial 
recording only the latest chapter of geological history ; 

j 1 , most important areas of the Peninsula lying under the 
; - . .heral>le records of its earliest chapters,-the two 

. , ,  ! .:d extremes of geological history of those days, 
: i !d all interest and zeal of the seeker after knowledge. 
I a ,  . . . .  area by its total lack of geological interest, the other 

h e .  ;,;, : <:enling simplicity which obscured under an apparent 
. . - t t .  - l:ity the most pilzzling complexities in the study of 

, ,,.,., ' - . Yet another derogatory circumstance which contri- 
. ,. - . .o produce apathy in the lnan of science towards 

: ;I a1 field work lies in the vast pre-Palaeozoic formations 
:. :-,I::; Lover nearly ti hundred thousand square miles of the 
I'eninsuln. For these there is no parallel in the geological 
arlnals of Europe. The u~~relievecl nlonotony of these deposits 
and their barrenness in the accustomed t8ype of organic relics 
caused them t,o be abandoned as wortl~less for st,ratigraphic 
purposes, for fossils \vere then coilsidered to be the only 
alphabet of geological knowledge and the modern more refined, 
though less certain, lnethods of the study of sediments had 
not come into vogue. 

While these causes account for the inattention of the man 
of science and general culture , t.o\vards 

Apathy of the  
educated people, geological investigation in India, and tend 

to prepetute the disparity between the 
 mount of ground covered and that n.hicll re~nains to be gone 
over, tlie indifiercnce of the educated classes of t.he peop!e of 
.India. towards geology is a!so easil-v a.ccount,nble. The lack of 
variet.? i r ~  t,opographic relief over vast stretches of the country 
and of ~qnpidly a.lter:iating ~eoloogioal features from district, 
to district, which first arouse c.uriosit,y in the minds of the 
rnore intelligent anlong t lie p~pulnt~ion and a t.t~.;lct, them to 
the scientific study of carth-fcaturcs, ha\.c beell sutticient 
causes to bring about this sterility of kiio\vledge. A \veal.>- 
uniformity and inonol;ony i n  any  group of pheno~nena, do not. 
furnisli the proper 111rdirinr in ~vhich thc geruns of lie\\. kuo\v- 
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ledge can take birth and thrive ; the tendency woulcl rather I , ~  
to atrophy any curiosity or spirit of inquiry. 

Rut  the stride of investigation in other parts of the world 
and the great progress achieved in ever!- 

Remedy this department of geology during thelrst  twenty 
~solated position of 
geology. years, notal)l,v in ,\Iineralogy, Petrology. 

Ecor~omic geology, not to speak of the es- 
tension of our knowledge in the theoretical aspects of the 
science, compel the attention of the norkers in India to ey- 
amine rnto these causes of ilnperfections which make for nnr 
backmardne-;s esprcially as  regards the volume of India's con- 
tributions to the geological research of the world It behoves 
Indian geologicts to search for a remedy and to find out 
means \r hereby geological work in this country is made more 
attractive to the private individual with a taste for scientific 
pursuits and to recruit in its service a band of amateur 
workers such as  in European couutries contribute so largely 
t o  swell the volume of field and laboratory investigalion ; to 
further areal and regional geology by the exploration of new 
or unknown tracts ; and to supplement generallv the efforts of 
the official surveyors in elucidating whatever new problems 
arise. Also i t  will become increasingly necessary and profit- 
able to utilize the university-trained students who have 
specialised ill a post-graduate course after giving thcm suitable 
training in field-methods. Hitherto this class has furnished no 
recruits either to the official corps or, to anv material extent, 
to the body of prospectors, miners, or other professional 
geologists. 

It is when this co-operation is forthcoming in some consi- 
derable measure tha t  the labours of the of%- 

The Great Pra cia1 geologists of the Geological Survey of 
cambrian forma- 
tions. Coddapah Tndia can be liberated from the stratigraphic 
and Vindhyan and areal survey to  which they have to be 

still largely restricted, for einployment in the 
more specialised branches of the science. The time will theu 
come for organising such special branches of t h e  Survey as have 
not recehed consistent systematic attention hitherto such as 
glacial geology, physiographic geology, the geology of mineral 
deposits, of water supply, drainage, etc. Otzher fields of research 
await the specialist ; and among them none is more promising of 
resuns than the great pre-cambrian formations of the Peninsula. 
Till now these great groups of the most ancient sedimentary strata 
have been given up as hopeless in respect of furnishing any 
rloteworthy data of pre-cambrian geology. Yet in the extreme 
antiquity of such thick masses of sediments which have under- 
Wnc: scarcely any alteration of their original characters ; in 
their wonderful immunity from structural disturbancen. in the 
organic barrenness of such wide sedimentary tracts which repre- 
~ e n t  the coastdine of the primitive ocean a t  a period in the 



1921 .] The Eighth Indian Science Congress. cxci 

earth's history when there is so much evidence to  suppose the 
first rudiments of life appeared on the planet, the Cuddapah and 
Vindhyan formations are unique. These 35,000 ft. of littoral 
deposits representing the drift of a continent a t  an epoch of 
the earth's history designated, by the common consent of geolo- 
gists as the proterozoic, constitute just the portion of the geolo- 
gical record which inay reasonably be expected to hold some 
clue to  the mystery regarding the first appearance of life on the 
earth, an  event which must always remain the most i m p o r t a ~ ~ t  
in the history of our planet. The question arises wnether tlle 
study of these sediments cannot be advanced by a new method 
of attack, whether the microscope and the recent methods of 
~nicropetrology of sediments cannot be applied to discovering 
qome facts connected with the physical history ancl geography 

of those by-gone times as well as in discover- 
The Archaean- 

Dharawclr Complex ing smne signs or vestiges of organic activity 
during their deposition. The structural as 

well as metamorphic changes have been too few in them to have 
affected the original characters or contents of these rock-bodies 
and herein lies hope for the inquirer. Interest of another kind 
is a~sociated with the archaean-Dharwar complex which bristles 
with problems of a different kind hitherto but partly solvecl. 
The views promulgated by the Alysore State Geological Depart- 
ment, based on their very detailed work on a l a ~ g e  section of this 
rock-expanse, about their origin, mutual relations and age have 
tended to simplify some aspects of these problems, but much 
research of long duration is st111 needed before this bewildering 
complex of sedimentary igneous rock bodies is made to dis- 
close its secrets in the interest of petrogenesis. rock-meta- 
morphism, the genesis of ores, plutonic action and reaction, 
etc. 

When painstaking research is undertaken by specialists in 
this direction, these hitherto blank recods are sure to yield 
data of much interest and importance which may result in some 
definite contribution to the geology of the world. Far from 
being therefore, a useless dead-weight in the geological chron- 
lcles of the earth, these great pre-cambrian rock-records of India 
may yet prove to be the more significant part of that chronology, 
though written in a script other than the common script of 
palaeontology. 

11. THE GEOLOGICAL SCIENCES IN THEIR RELATION 
TO THE IvIbSS OF THE PEOPLE. 

But no advance in pure research, however great the results 
may be in their philosophical aspects, can 

Economic Appli- 
ca.tione of Geology. ever be expected to awaken the minds of the 

people a t  large unless a t  the same time they 
dfect  so~ne vital industrial or social side of their life. Indian gco- 
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logv is likely therefore to remain in the l~osition of obscurity in 
which we find i t  to-day with respect to  the generality of the 
people, until conspicuous developments take place in the econo- 
mic applications of this science to  the industries and agriculture 
of the country. From this point of view the inattention that is 
very general towards any application of geological knowledge 
in aid of agriculture and the  development of the 300,000.000 
acres of its surface forms a striking feature. This is a regret- 

table fact, for i t  can be asserted without 
Agricultural 

Geology. exaggeration tha t  the cultivation of agricul- 
tural geology in India on the lines adopted 

by some of the States of the United States of America would 
be likely to  bring as rich a harvest of results as the more popu- 
lar and better-esteemed pursuit of mining geology. For the 
wide alluvial plains of the lndus and Ganges, which cover more 
than 400,000 sq. miles, and which doubtless comprise many 
minor variations in soil both in respect of physical structure 
as well as  of chemical and mineralogical characters, a well- 
organised Soil-Survey supplying authentic information on the 
above heads would be sure to improve agricultural practice and 
economics. A systematic Soil and Subsoil survey ; the investi- 
gation into the condition of the water-table in different districts 
and a survey of Artesian water supplv in the dry alluvial tracts 
and along the desert-borders ; expe;inlents on the extent of 
usefulness of mineral fertilisers in combating the increasing 
impoverishment of the soil of Nadras and the Central Provinces ; 
are some of the measures in which the co-operation of the gee- 
logist with officers of the Agricultural Department is necessary. 
Irrigation by canals in the Punjab has already lnaterially affect. 
ed, and is likely to do so in &ill greater degree in futnre. the 
under-ground drainage and wster-level, and has thus introdilced 
a problem of serious import to agricnltur,zlists. In  battling with 
this menace, for a study of subsoil geologj. and experiment2 
relating to subsoil permeability and rate of water percola- 
tion. the co-operntion of the geologist mav be sougllt with 
profit. 

After nearly a century of struggle tt it!) adverse condition>. 
mining activity in India seems to be nearink 

Mining industry the dawn of a new and more prosperous e~)och- In India: improv- , 
ing prospects. I'here are signs that  it is soon going to emerge 

from its one sided activity of coal mining 
to which it has been hitherto, to a large extent, restricted 
a combination of adverse circumstances, to enter into s field 
of metallic mining The discovers of large stores of metallic 
wealth in Singhbhurn, coupled with the existence. on a saffici. 
ent scale and within practicable radious, of the subsidiary rati 
mineral products required in supplJ illq the principal metallur- 
gical  need^ of India, put3 the lnining 2nd lnetallurgical industry 
on a favournhlr basiq for the first titme in its h i~ to ry ;  and the 
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coming decade may be expected to witness important revolu- 
tions in the annual output of iron and steel, manganese, copper, 
load, zinc and possibly other metals. 

But the small mine-owner in India. as a class has not yet 
come to appreciate to ang degree the &ti- 

Ignorance of the 
.small mine owner. mate relation between geological conditions 

and the occurrence of ore-bodies and other 
useful mineral deposits. To tha t  extent therefore: private eco- 
nomic surveys (with the exception of t'he few great under- 
takings) are scarce and haphazard. In the absence of special 
surveys of private properties, all the information that  is consi - 
tlered necessary in the commercial exploitation of a deposit is 
sought from the publications of the Geological Survey on the 
districts in question, in which the survey of economic mineral 
deposits was not special but only incidental, and was never in- 
t.ended for such use by private mining associations. One is 
not surprised therefore that  as consequences of such practice, 
the occupation of mining in India has remained as yet in that 
indefinite speculativc: stage from which other countries are 
emerging, and that the methods of mining pursued in mang 
cases, even in regard to some of the most important deposits, 
have been pronounced to be primitive and ruinous to the 
proper ti^:^. 

The country needs a body of expert industrial geologists in 
the present, stage of its mineral development. 

The needof min- They are needed t,o expand the resources in 
ing and technica1 coal by the esploratioil of fresh areas and by experts ; industrial 
geologists. the deeper nlining of existing fields to investi- 

gate still untapped oil areas and t,o prospect, 
for new ones; t,o improve the existing inethods of mining of 
manganese: iron and other meta,lliferous ores; and to exploit 
the rich resources in the metal aluminium possessed by several 
parts of India. Large regions within the Himalayas have not 
been visited by the prospector and there are likewise rnanjr 
areas within the Peninsula where the apparently small or less 
promising mineral deposits have not yet been thoroughly in- 
vestigated and reported on by experts. Rut above all there is 
a dema,ild for mining arlcl technical experts to solve the problem 
of our hitherto neglected sulphidic ores. to find avellues for 
their profit>able employment in the metallurgy of their resprc- 
tive met.als as \yell as in the host of chemical manufactures 
which nowadays form an acco~npaniment of these metallargi- 
cai processes. 

J t  is hardly necessary to point out the econonlic benefits of  
private mineral surveys of properties conducted by the land- 
owners and ruling st,a,tes. especia.l!,v by the slurtller Iildinn 
states. Resides being of direct utility in matters relating to 
prc,specting a,ntl niining of minerals, competent geologicul advice 
\\.ill prove beneficiaJ i n  Inn.ny hytl~.ographic and engineeri~~g 
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problems. afforestation, etc. A very desirable incidental result 
which mag be expected t o  accrue from a multiplication of such 
surveys in different parts of India, is the probability of an in- 
creased number of trial bores being put  down for prospecting 
purposes. Though many of these maj7 not achieve the speci- 
fic purpose for which they were undertaken, their boring- 
records and charts may ultimately be of great service in supply- 
ing valuable information for other purposes. There is pel.- 
haps no country in the world, where area for area, there have 
been so few deep borings and drill-holes penetrating the water 
table as India. By so much therefore the country is poor in 
data of underground conclitions, from which a consiclerable 
body of facts affecting adjacent parts are deduced with some- 
times very valuable economic results. 

111. ~ ~ o ~ o a 1 c a 1 ,  A N D  MINING EDUCATION IK IEDIA.  
The educational fa,cilities esisting in India for the training 

of young men in geological sciences both for the purely cul- 
tural benefits of the science as well as for 

Of  Geolo- its pursuit as a vocation in life .were, until 
igic&l Education in 
Schools and Col- almost yesterday, of the rnost meagre de- 
I~ges. scription. If w-e exclude t,he projected Dhen- 

bad school of Geologv and Mining which is 
under organisation by the Government of India and the Geolog). 
department which is being organised, a t  the Benares Hindu 
University, there is only one Geology school in the whole of 
North of India between Calcutta and the North-West Frontier 
and that  is in the Kashmir State (,rammu). There are only four 
ocher places where Geology is taught besides one Mining 
school a.ttached to the Sibpur Engineering ('olicge which 
trains students for Sub-overseer's work in the Con1 mines of 
Rengal. Bihar and Orissa. The education impnrtcd in the for- 
mer set of inatitution~ in Geology, being limited b y  the scope 
of the degree-examination in Arts and Science ; snffcrs perhapc 
from all those dra\vbaclts which are so often alle.zed against. 
science teaching in our Universities. But even ad~nitt ing these 
draw-backs one \ i ~ c ~ l < I  wish to see more adequate provivioll 
made for geological inst ~.l!ction in all our Universities, instead 
of their present policy of suffering individual colleges to  grapple 
with their own difficulties and do as much or as little as they 
want in maintaining their geology teaching. A great oppor- 
tunitv has arisen for organising the teaching of this  science as a' 
Cniver~i tp  subject on sound lines in the new Universities that 
arc coming into existence in different parts of India. In  doing 

YO they will supply one important desirleratum. 
Neplect of an 

Educational Asset. in the present needs of the country. Those 
that have a hand in the management of 

scicncc education in our echoola and colleges have negle2ted an 
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ttducational asset of high efficiency in t,heir neglect of this branch 
of Nature-study as a subject of liberal education and culture. 
Thc: mention of geology too often calls forth visions of the dis- 
covering and mining of precious stones and metals. an  end 
u.hich can only be fulfilled by a training in England, Japan 
and America, the knowledge of the geology of India being 
considered not a t  all requisite to this end. This narrow inter- 
pretation of the objects of Geology has much to do with the 
indifference of many educated persons towards the cultural 
aspects of this science and its many other technical applications, 
no less important than Mining, viz. Geological surveying, Agri- 
cultural, Forest and Engineering Geology, the Geology of Water 
S u ~ p l y  and of Economic Mineral deposits other than metals. 
Thirty years ago when suitable literature for school and college 
use was scanty and men versed in this science were few there 
existed an excuse for the non-recognition of Geology as a 
subject for instruction in our Universities. Beth these difficul- 
ties have in a great measure, disappearecl, or are fast disappear- 
ing. 

The problem of technical education in C-;eology and Minera- 
logy no longer remains in the same unsatis- 
factory state, for i t  has lately received a 

tion in Geology ; the 
Dhanbad School. most fortunate solution a t  the hands of com- 

petent authorities. The institution of the 
Dhanbad school with i ts contemplated scope and scale of equip- 
ment, which when co~npleted will, it is hoped, enable the institu- 
tion to rank with simila,r institutions in Great Britain, will meet 
the complete needs nf Mining and Geological education in Inclin 
for several years to  come. It will now -senlamin for the public 
to appreciate widely its benefits and talie advantage of the 
newly created facilities, which will provide ,z fresh for 
t,he vocational training of youths. 

I make use of this opportiinity, to touch with regret, up- 
on a subject tvhich has an iniportant bearing 

'Ondition tho on the spread of elementary geological kno\v- Geology Section of 
some Museums. ledge in this country and upon its being 

brought ho~ne in a popular way to the general 
pu1)lic. This is the pitiable co~idition of the Geological sections 
of many Provincial Museums, which suffer fro111 complete in- 
attention if not neglect. I n  t,he first place the collectiolis that: 
a.re exhibited under very inviting head names of !'Mineral 
Gallery, " 6'Geological Section, " etc., are of most iriadequnte 
and indifferent ma.teria1. In many cases no effort is made t o  
obtain competent help or advice in their assenibling 01. in their 
correct naming, arrangement, or Inbelling. I hare seen PIlack 
trap under tit,les of . Con1 " and .' h'Iaiig:~iir~se-ow " i11 inorc 
than on(: place. X c.oriipct,ent, geologist t~lld prospector who lins 
spent mn,ny j.enrs in Tndia, Iiiulself a good collector. oricta snit1 
i l l  t,lle 111n.tter. '. 11. n~a,kes tile cry tc) \.isit lildiuii AIincr;ll 
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-1Iuseums. Think for example of the ones a t  . . . . . . and at 
. . . . . . . . ; i t  is the result of letting the peons " Spring-clean " 
the collections and sprinkle the labels back aft,erwarcls. I have 
seen lovely Black traplabelled coal, and cr~7stalline rocks labelled 
with place-names recalling alluvial sand. After this ~ I R P  hap- 
pened a collection is no better than road-metal." Not only are 
the collections indifferent, bu t  there are no charts or maps 
depicting the chief geological features of the province or of its- 
principal mineral occurrences. Excellent material of this des- 
cription is furnished hv the Memoirs and Records of the Geo- 
logical Survey or can be easily compilecl from them. 

In  a country where Museums are so few and geological 
museums fewer, this neglect of opportunity to  interest the 
populace in things relating to  the mineral kingdom is most 
regrettable. It, is also unaccountable when one sees so much 
attention ancl scientific care devoted to the assembling and 
upkeep of sections relating to  Natural History. 

While dealing with the snbject of geological education 
I venture to  make one or two suggestions 

Reprints of out- 
of-date hlemoirs to  the Geological Survey Department which 
and Records. have a bearing on it. All tha t  have to do 

with the studv of Indian neological lite- 
rature have keenly felt the need f& reprints of thve l a r k  number 
of Memoirs and Records, published mostly anterior to 1890, 
which are now out-of-print, and have been so for many years. 
These are non-procnrable on sale or on loan and amongst them 
there are several valuable monographs and district contributions 
on the geology of importa,nt districts and sections of provinces. 
So long as these ga,ps exist the material for the literature of 
India,n geo1og.v cannot be said to  be complete ; for the unofficial 
w r k e r ,  who anywhere out,side Calcutta is thus deprived of 
nearly one-third of the total number of Records and Memoirs 
published, or perhaps succeeds in finding them locked up in the 
shelves of one or two libraries in the country. The reprint.ing 
of these journals, with their origina(1 plates and illustrations, has 
now beca.me a matter of public utility as their absence will be 
more and more widely felt by an  increasing number of st,uclents, 
teachers, industrialists and the intelligent citizen generallv. 
Another desideratum from the same point of view, which 
I submit for the consideration of the authorities, is the corn- 

vincial: and in some cases even district 
on being brought up  t o  date by incor- 
k, mineral statistics, etc., and provided 

with large scale-maps depicting geological as well as economical 
fcatnres of the district or province in question. 

Among the parts of India, which specially call for sllch 

Geological mnps - revised publications (or reprink as the case 
0, enlarged scale. might he) ~houlcl be mentioned : Cutch. Sind, 

Assam, Hazara? Gujarat, Nagpore, Singh - 
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bhum, Knshmir, N.W. Punjab, Central India, etc. ! With t,he 
expansion of industries and the awakening of popular interest 
in natural resources these publications would be more and more 
sou,pht after for accurate and authoritative information. A 
rev~sed edition, on a still more enlarged scale, of the 1910 
-edition of the Geological Map of India (1" = 32 miles scale) 
possessing a greater degree of cartographic detail will alsb fill 
a standing want. 

IV. THE OUTLOOK, COND~TIONS FOR DEVELOPMENT OF 
GEOLOQICAL SCIENCE 1~ INDIA. 

After this brief survey of the condition of geological research 
in India one feels justified in entertaining 

Reorganisation of 
Geological Survey. the belief that material progress can only be 

expected in the present position of the science 
when two conditions are realised in the near future. One of 
these conditions is that the Geological Survey is reinforced, its 
cadre being rr~ultiplied to double its present strength and that 
i t  is adoquately organised in ever,y branch. The Resolution of 
the Government of India in this connection. lately published, 
announcing the re-organisation of the Siirvey makes a most 
\velcome begir~ning and leads one to hope that it will be followed 
by similar schemes in the futiire. By such liberal meaeures 
of expansion alone can the Survey he enabled to cope with the 
steadily widening field of operations, scientific and technical, 
which nowadays come within the purview of a Government 
Geological Survey. 

We can then hope for the institution of some Provincial 
Surveys conducted under the direction of one 

Future Institu- central lmperial Survey. An excellent ex- tion of Provincial 
Surveys. ample of what a provincial survey working 

within its own borders can achieve in the 
direction of detailed surveying of a complicated region is fur- 
nished by the Mysore State Geological Department. The in- 
creased volume of literature which the Geological Survey of 
India in its then state of organisation will publish will have a 
more direct bearing on many of the immediate public needs 
and questions. Interest will be awakena uestions concern- .& %; ing water resources a11d drainage, 1111 currences. agri- 
cultural and mining topics by monogf%$hi, bulletins and 
professional papers of a popular description besides the purely 
scientific and technical official publications. The compiling of 
provincial and in some cases district geology, nritten in s 
popular manner for the man of industry and for the school and 
college student, illustrated by large-scale maps will do 111uch to 
popularise the science and elevate i t  from its present obscure 
condition, a t  the same time securing the good-will and co-opern- 
tion of the people in the field-work of the Survey Othcers. 
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JIuseurns. Think for example of the ones a t  . . . . . . and a t  
. . . . . . . . ; i t  is the result of letting the peons " Spring-clean" 
the collections and sprinkle the labels back aft8erwards. T have 
seen lovely Black trap labelled coal, and crystalline rocks labelled 
with place-names recalling alluvial sand. After this 1 1 n ~  hap- 
pened a collection is 110 better than road-metal." Not only are 
the col1ect;ons indifferent, but there are no charts or maps 
depicting the chief geological features of the province or of its- 
principal mineral occurrences. Excellent material of this des- 
cription is furnished I n  the Memoirs and Records of the Geo- 
logical Survey or can be easily compiled from them. 

In a country where Museums are so few and geological 
museulns fewer. this neglect of opportunity to interest the 
populace in things relating to  the mineral kingdom is most 
regrettable. It is also unaccountable when one sees so much 
attention ancl scientific care devoted to the assembling and 
upkeep of sections relating to  Natural History. 

While dealing with the subject of geological education 
T venture to make one or two suggestions 

Reprints of Out- to  the Geological Survey Department which of-date Memoirs 
and Records. have a bearing on it. All that  have to  do 

with the study of Indian geological lite- 
rature have keenly felt the need for reprints of the large number 
of Memoirs and Records, published mostly anterior to  1890, 
which are now out-of-print, and have been so for many years. 
These are non-procnrable on sale or on loan and amongst them 
there are several valuable monographs and district contributions 
on the geology of important districts and sections of provinces. 
So long as these ga.ps exist the material for the literature of 
Indian geologv cannot be said to be complete ; for the nnofficial 
worker, who anywhere outside Calcutta is thus deprived of 
nearly one-third of the total number of Records and Memoirs 
published. 01. perhaps succeeds in finding them locked up in the 
shelves of one or two libraries in the countrv. The reprinting 
of these journals. with their original plates and illustrations, has 
now became a matter of public utility as their absence will be 
rnore and more widely felt by an increasing number of students, 
teachers, industrialists and the intelligent citizen gonerallv. 
Another desideralurn from the same point of view, which 
I submit for the consideration of the authorities, is the com- 
pilation of comple6e provincial. and in some cases even district 
(ieologies, the compila'tion being brought up  to  date by incor- 
porating all the later work, mineral statistics, etc.. and provided 
with large scale-maps depicting geological as well as economical 
f(bat11rea of the district or province in question. 

Among the parts of India which specially call for such 
revised publications (or rcprinls as the case Geological maps 

on enlarged wcale. might he) should he mentioned : Cutch. Sind, 
Aesam, Hazara, Gujarat, Nagpore, Singh - 
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bhum, Ihshmir ,  N.W. Punjab, Central India, etc. . With the 
expansion of industries and the awakening of popular interest 
in natural resources these publications would be more and more 
sought after for accurate and authoritative information. -4 
revised edition, on a still more enlarged scale, of the 1910 
-edition of the Geological Map of India (1" = 32 wiles scale) 
possessing a greater degree of cartographic detail will alsb fill 
a standing want. 

IV. THE OUTLOOK, COND~TIONS FOR DEVELOPMENT OF 

GEOLOQICAL SCIENCE 1~ INDIA. 

After this brief survey of the conditiou of geological research 
in India one feels justified in entertaining 

Re-organisstion of 
Geological Survey. the belief that material progress can only be 

expected in the present position of the science 
when two conditions are realised in the near future. One of 
these conditions is that the Geological Survey is reinforced, its 
cadre being rr~ultiplied to double its present strength and that 
i t  is adoquately organised in every bmnch. The Resolntion of 
the Government of India in this connection, lately published, 
announcing the re-organisation of the Survey makes a moat 
welcome beginning and leads one to hope that it will be followed 
by similar schemes in the future. By such liberal measures 
of expansion alone can the Survey he enabled to cope with the 
steadily widening field of operakions, scientific and technical, 
which nowadays come within the purview of a Government 
Geological Survey. 

We can then hope for the institution of some Provincial 
Surveys conducted under the direction of one 

Future Insti?- central lmperial Survey. An excellent ex- tion of Provlnc~al 
Surveys. ample of what a provincial survey working 

within its own borders can achieve in the 
direction of detailed surveying of a complicated region is fur- 
nished by the Mysore State Geological Department. The in- 
creased volume of literature which the Geological Survey of 
India in its then state of organisation will publish will have a 
more direct bearing on many of the immediate public needs 
and questions. Interest will be awakened in questions cnncern- 
ing water resources a ~ l d  drainage, IKI ineral oFcurrences. agri - 
cultural and mining topics by monographs, bulletins and 
profess~onal papers of a popular descriptio~l besides the purely 
scientific and technical official publications. The co~~lpiliug of 
provincial and in some cases district geology, nritten in a 
popular manner for the man of industry and for the school and 
college student, illustrated by large-scale lnaps will do nluch to 
popularise the science and elevate i t  from its present obscure 
condition, a t  the same time securing the good-will and co-opern- 
tion of the people in the field-work of the Survey Oihcers 
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One other incidental gain will accrue. An enlarged force of 
workers in the Geological Survey will bring the operations of 
t,hat Department into more intimate relations with the public 
and thus tend to ~ p r e a d  more correct ideas about the move- 
ment and operations of field geologists in regard to which the 
haziest notions prevail now. I n  the interest of the Science as 
well'it is espedient to  interest the public in the work of the 
field geologist. On this matter Haves, Chief Geologist of the 
United States Survey says, ? '  It is generally advisable to take 
the necessary time and trouble to  explain to anjl-one making 
serious inquiry exactly what is the object of the work. This is 
of course essential when the Survey is official and carried on at 
Government expense. The oppnrtunity of educating the peo- 
ple of a region in which work is being done to an appreciati~n 
of the nature and importa.nce of Geological Surveys should be- 
utilised as far as possible." 

The other of the two conditions relates to the creating of 
proper facilities for a sound theoretical teach- 
ing of geology. In this connection the pub- Education in 

Geology. lic mind should be disabused of the common 
prevailing idea tha t  in a science like geology 

all that  is needed in the way of educational equipment of the 
vouths is training in some M i n i ~ g  school and that  training in 
pure geology is of secondary importance to the students a,s 
well as to  the country a t  large.  h his is a wrong notion Nr? 
science can progress if i ts  cultivation is restricted to its tech- 
nical aide only. Without a firm and wide substratum oE edu- 
cation in the pure science, all efforts towards the developlnent. 
of geological knowlpclge in the country will be hollo~r- and 
spurious : i t  \vould be to degrade science from it3 high pedestal 
to  the position of a handicraft. The right procedure is to begin 
a t  once creating the proper atmosphere by establishing a lium- 
her of cent,res where geology is t,,iugllt as a scictlce for the sake 
of its liberal education and culture The object, wi!l be best 
realised if t11.o or three of tlie first grade colleges in each Presi- 
dency were to ott'er an under-graduate c,ourue of geology just as 
they do courses in biology, physics and ohemistry with provision 
of means for further post-graduate study and rescnrcll a t  one 
or two centres. 

At the same time i t  is essential that, the col~nt~ry should be 
self-sufficient in the nloa,ns for a complete 

The Dhenbad course of technical education in all depo'rt- and Jarnshedp!lr 
8choo l~ .  ments of geolog,~, side by side with the 

provision of n.c-ademic ed~ication. Happily, 
owing to Uovern~uent's action in this nlatter we are a t  +.he 
thresllold of important d~ve1opment.s. Tile D1ianbn.d sc'nor,'~ of 
mining ant1 geology, fol~nded a t  the very centre of India's 
ulininq industry, ant1 the foreshatlo~,etl institute of nletallurg,V 
a t  S a k c h i - J a n ~ s h e d ~ ~ ~ r .  equally fortrluate in thc ~ i t e  of it? 
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location, ant1 of like scope and equipment, will make ample 
pro\rision for the needs of the countrv in this respect for t h e  
present and for seve~,al years to  come. These two institutes may 
1)e relied upon to provide adequately trained young men for the  
vocation of surveying, prospecting, mining, metallurgy and 
other related occupations such as Tndia has already begun to 
demancl. 

Gentlemen, I do not feel warranted in trespassirlg upon your 
courtesy further. 

The manufactnre of clliila and porcelain in Inc1ia.-By 
K. A.  K K ~ G H T  HALLORES. 

T l ~ i s  pa.per gives a description of the most modern process for the 
nianuftlcture of china and porcelain from washed Indian china clay. 

After a rational analysis has been made of the washed clay, i t  is 
lnixed with the right proportions of powdered calcined orthoclase and 
quartz t o  prodrlce the kind of china or porcelain required, and is then 
ground up in " ball-crushers" to an  impalpable powder which is stirred 
with water in a " blunger " to thorough homogeneity. This is piped 
off into a, trough known a.s " tho  apitator," from which i t  is drawn by 
a membrane pump to supply " the filter-press ", being afterwards trans- 
ferred to  t.he " kneading mill" which produces clay of uniform plasticity. 

It is then shaped on a potters wheel, or ,  after admixture with the 
right proportion of water, poured into nloulds made of gypsum which 
readily absorbs the large amount of contained moisture. 

The articles, after a i r -dry~ng,  are then placed in " saggars," and 
heated by waste gases in t !~e  biscuit chamber of a Dresden kiln to a tem- 
perature varying from 700"-SOO°C. 

When quite cold t,hey are dipped by hand into a trough of glaz? 
composed of a finely powdered mixture of kaolin, orthoclaso, limestone, 
and quartz. 

Finally, the glazed articles a1.e again placed in fire clay " saggars," 
and fired for twenty four hours in a round down-draft Dresden kiln, a t  a 
temperature of 1350"-1400°C. They aro kept in this an  addit,ional 
tw0nt.y-four hour.; at. a slo\rly decreasing temperatnra for annealing. 

Aa great care is exercised in this process it is found t h ~ t  the break- 
ages do not  amount t,o more tl1a.n 5 per cent. 

On a new fossil unioi~id fro111 the  iutertrap11ea.n bc(ls of  
Pellinsular India.-By B. PRASHAD. 

In this paper the author describes a new fossil Unionid fro111 the 
collections of the Geological Survey of India. The fossil had previously 
been identified as Cyrenid and labelled Pi~idictm ntedlicottinrartrr~. Hislop ; 
with which, however. i t  has no relationship, being a true Vnionid belonp- 
ing to be genus Lamellidens,  Silnpson, a full description of this species, 
which is called L. vrede)tburgi,  is given, and its relntionships with the, 
other living species of the genus is discussed 

Uiliollidne from t,he RIiocellc of Rurtnn.--By F:. I'RTCDES- 
B U R 0  rind R. PRASHAI). 

The only fossil Pnionidae hitherto known frorn India were the imper- 
fectly described ones from Sub-hitnal~yan Siwaliks recorcicd by Torhes. 
the fossils from the Intertrnppenn beds of Uppermost Cretaceous e p  in 
Peninsular India and those from the lower Bugti Beds of Bulucliishn. 
It, is. therefore, of special interest to  ho able to doscribe solno spocislly 
~ s l l  preserved fossils from the Uppermost Z\Iiocene beds of Bormn. Two 
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.~ew species are described under the name Indonaia glyptica and Parrey8- 
s i a  Larouchei and their relationships with the living representatives of 
these genera are fully discussed. 

A stem-ilnpression from the plant-bearing beds near 
Khunmu (Kashmir), provisionally referred to Qnnga- 
rnopteris kashmirensis, Seward.-By B. SAHNI. 

While the attribution of the frond-genus Bloaqopteris to the peculiar 
rhizome-like organ Vertebraria has now b e ~ n  established, we are still in 
ignorance of the stem tha t  bore fronds of the closely related Cangamop- 
teria type. During a recent visit to the well-known Qangamoptcris, Beds, 
near Ichunmu in Kashmir (Risin Spur, la miles S.W. of Guryul Ravine), 
the author collected the impression of a branched axis preserved in cir- 
cumstances which s ~ ~ g g e s t  that it may be the stem of Bamgamopteris 
kashmirensis,  Sew. Clotlely associated on the same rock-surface are also 
portions of Gangarnopteris Fronds possibly belonging to the stem, but no1 
now in organic contact with it. The only other recognizable fossil plants 
from this locality are Psyqmophyllurn sp. (probably P .  Haydeni) ,  Sew.) 
and Cordaites Hislopi  (Bunb.), and there is no indication that  the stem 
in  question belongu to either of these species. The stem cannot be con- 
fused with Vertebraria, fnr i t  shows none of the features characteristic of 
:nat genus. Moreover. althouyl~ since the disccvery of plant-remains in 
these beds several distinguished workers have collected in this locality 
(Noetling, Hayden, Middlemiss,) no specimens of either Blosvopleris or 
Vertebrcita have come to light, while Oangarnopteris fronds occur in large 
numbers. 

The stem is unEortu~irttely in a poor state of preservation, about 20 
cm. long and 1 cm. thick. In two places short thin branches ( 9  roots) aro 
seen coming off. 

Palnyonite-bearing Dolerite from Nagpur : suggcstion re- 
garding the nature of Pa1agonite.-By D. N. WADIA. 

'' Palagonite " is found in a coarse orthoclase-bearing dolerite filling 
uv large and numerous lacunae forming nearly 10 per cent of the bulk of 
the rock. The lacnnae are from a"-$" long and 4"-4" broad; they 
branch and spread in all directions and send irregular blunt ramifications 
through the mass of the rock. They are stopped by an amorpholls black, 
brittle, much fissured, glassy-looking isotropic sobstance ; orange or green 
in  t,hin flakes, with a typical conchoidal fracture and resinous to vitreous 
Instre. NO colour changes were ol~served on exposure to tho air or light ; 
infusible R.B.  ; yielding much water. bot,h hygroscopic as well as corn- 
bined. 

The black colour is not intrinsic, but is due to an external coat of 
iron ; it  is easily removed by acids, leaving a colourleu~ trnnsluscont glass 
(silicate of alumina and some lime and magnesia) as residue end yleldlng 
strong ferric solutions. S.G.= 1.6; H.=2-2.5; r.i.= 1.60. 

I n  micru-sections the palagonite occurs both as a zeolitic infiltration 
product showing concentric rings of growth and as irregular alteration 
patches among and around augite and magnetite crystals ultimately 
replacing them. The felspars are quite unaffected ant1 remain clear and 
g l a ~ y .  There are a few biotite crystals. There is no olivine or any 
ground mass. 

A study of the lacunae suggests that they are not of the nature of 
original vesicular cavities but are of secondary creation due to proceqsos 
resulting in the formation of palagonite. With regard to the origin and 
nature of the latter the following suggestions are advanced :- 

( I )  that i t  is not a definite mineral but au amorphous, structureless 
decomposition product ; 
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(2) that it is not due to replacement of the original glass of the 
rock ; 

(3) that i t  is a decomposition product of the magnetite and augite 
of basic rocks ; 

(4) that  while in some cases it fills up cavities like zeolites, in 
others the cavities are secondary spreading lacunae stoped 
out of the rock by the decomposition of some oE its consti- 
tuents. 

Asbestos of Saraike1a.-By S. C. DIJTTA. 
The author discusses the method of formatioil of the asbestos veins of 

Bane in the distxict of Singbum. 

The clays of Lametaghat.-By K. K. SEN GUPTA 
In this paper the author gives his reason for thinking that some of 

the clays in bhe Lametfighat which have hitherto been included under 
the Jubbalpore group do really belong to the Bijawar system. The phy- 
sical and chemical properties of this Bijawar clay as also its economic 
poseibilities are discussed. 

S'ryptozoo~t in the pre-cambrian strata of India.-By 
E. VREDEKBURG. 

Specimens obtained some years ago by Mr. F. H. Smith, of the Geolo- 
gical Survey of India, from some limestones of apparently Kadapah age 
in the neighbourhood of Raipur. have been identified as referable to the, 
genus Cryptzoon which is known to have flourished in North America 
and Australia from pre-carnbr~an to lower ordovician times. and is the 
oldest undoubtedly nrganic genus a t  present known. The Raipur speoi- 
mens resemble the Australian species, C. tessellatum. The same genus is 
probablv represented in India also in the Gwalior series of Central Indie 
and in the Kadapah series of the Cudapah district. 

A short note on the Trichinopoly boulder-beds.-By 
H. C. DAS-GUPTA. 

I n  this paper the author describes the phosphatic nodules occurring 
in the neighbourhood of Utatur. Microscopic sections of the nodules 
sh~\x- the presence foraminifera in them which evidently are O E  Utatur 
age. .Ittention is drawn to the palaeogeographical significance of the 
distrib~it,ion of these nodules and suggestion is made that plant remains 
niay have played a part in the production of Ammonium Phospll~te 
necessary for the pseudon~orphic change of Calcium Carbonate to Calcium 
Pl~o<phate. 

The discover!- of the neolithic Jlldian script.-By 
H. C. DAS-GUPTA. 

I n  t,l~is paper the author discusse.q the evidences on which the exist- 
ence of a neolithic script, in India has been based and gives his reasons 
for thinking that the existence of a neolithic script in India has not been 
established and more conclusive evidences aro necessary to prove the 
CRRB. 



Section of Medical Research. 
President :-LIEUT.-COLONEL J .  W .  D. MEGAW, R.A.: M.B, 

I. M.S. 

Presidential Add~e.ss .  

Let me begin by expressing my thanks to those who have 
honourecl me by asking me to  preside over the Medical Re- 
search Section of the Indian Science Congress. You may also 
expect me to apologize for occupying the presidential chair, 
bu t  i t  seems to me tha t  whatever apology is required shoulcl 
come from those who have selected me rather than from myself. 

It is true tha t  when the invitation to preside reached me 
my first impulve was to  refuse. It seemed to  me that the 
position should be filled by someone \\rho has spent his life 
in the work of medical research rather than by one like myself 
who has done comparatively little research and that as a sicle 
issue. 

On further consideration i t  struck me that  possibly my 
yelection may have been made with the deliberate intention of 
emphasizing the manv-sided nature of medical research and the 
close connection tha t  i t  ought to have with general medical 
work. I t  was this second thought that  induced me to welcome 
the opportunity of expressing my views on the subject and in 
doing so mv ain; will be to realise the standpoint not only of 
those who are specially engaged in research but also of the 
medical profession as a whole and most important of all, that 
of the general public ~f India, for thev are the people moet 
affected in the long run. 

In  considering the subject of medical research in India 
the logical procedure would be to deal with i ts past histor!r, 
its present condition and its future prospects. 

You will doubtless be relieved to hear that  i t  is not my 
intention to subject you to  such a discourse. There is no need 
to dwell on the past achievements of medical research to an 
audience such as this. The great ;tdvances that  have been 
made in India in our knowledge of disease is clue chiefly to the 
devoted work of men like Sir Ronald Ross and Sir Leonard 
Rogers who have shown what can be done by medical research 
workers under the most adverse conditions. They have not 
only done work of the greatest value but they have also insis+ 
tenlJv striven to arouse both the government and the people 
of l r~d ia  to a sense of the tremendous results tha t  would follow 
from an adequate exploitation of the discoveries made by 
themselves and by other workers in the field of medical re- 
search. 

The present position of Medical Research in India is very 
much more favourable than could have been hoped for 
few years ago. Locbking a t  the state of atlairs in Bengal alone 
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we find that the unremitting labour of Sir Leoilnrd Rogers 
during the past ten years has raised a monument to him in the 
form of the School of Tropical Medicine and Hygiene and the 
Carmichael Hospital. The difficulties and obstacles that he 
encountered would have dnunted any other man, but to Sir 
Leonard they only acted as incentives to further efforts ancl 
more ambitious designs. In  addition to the research workers 
headed by Sir Leonard t h ~ r e  have been many enthusiastic 
advocates of the cause of medical research in India. The late 
Sir Pardey Lukis and the present and past heads of the medical 
services of India and Rengal have been unremitting in their 
efforts. 

I t  would take too long to mention the professional helpers 
ot medical research in India but there is one name which must 
be mentioned, that of Sir Kailash Chandra Bose who has dorie 
do much for the School of Tropical Metlicine and Hygiene in 
Calcutta. 

Apart from medical inen there is a largc number of offic- 
ials from the Viceroy domn~vards and of non officials too who 
have generously contributed both in money and i~lfluence to the 
cause of research in Tndia. The press must not be forgotten, 
it has always been to the fore in arousing public interest in the 
snbject. 

To all these the country owes a deep debt of gratitude ant1 
those who are engaged in medical research must fully realise 
that the special opportunities which they enjoy involve corres- 
pondingly great responsibilities. They must feel that i t  is up 
to them to show that the work they produce is commensurate 
with the encouragement they have received. 

When we think of the large number of powerful and in- 
fluential advocates of medical research we may be tempted to 
think that all is well with i t ,  but there is another side to the 
picture and T regret to say that there is still much to be done 
before we can say to our supporters that their efforts have 
attained to complete success and that there is nothing to be 
done but to allow the workers to carry on. Sir Leonard Rogers 
and other research workers have already stated their views on 
this subject in the most vigorous terms. I will not attempt 
to employ the weapons that are wielder1 with s i~ch  force anrl 
effect by Sir Leonard, to do so would serve no llseful purpose 
and would only expose me to well-deserved ridicule At a 
later stage of this address I will lay before you n proposnl which 
map lead to the desired result without laying research n orkers 
open to the charge of grinding their own axe. 

There is no more important aspect of re*enrch work t h a ~  
the workers then~selves These ljlay be grouped in the fo1lon~- 
ing classes :- 

I. The highest type of research worker tDo which beloi~g 
men like Ross and Rogers. \Ve cannot count on rnen like 
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these in any scheme for the pronlotion of research Both Ross 
and Rogers have insisted on the necessitv for providing oppor- 
tunitas for workers and they have quite naturally suggested 
that  they themselves could have produced more work and 
better work if they had been given greater facilities. While 
fully accepting their contention tha t  the research worker must 
have a favourable environment there is a lurking suspicion in 
m v  own mind tha t  men of their type sometimes do better 
work when they encounter difficulties and opposition than they 
would if they were pampered and encouraged. 

It does not matter if there be any truth in this idea. men of 
the type referred to, unfortunately are so rare that  there is no 
need to  legislate for them. When they do occur they are 
seldom amenable to the rules tha t  apply to ordinary men and 
they will not fit in with any ready-made scheme that  may be 
prepared. All that  we can do is t o  be thankful that they do 
sometimes crop up. 

11. There is next t,he highly skilled expert worker. His 
services can readily be obtained if we are p rep red  to pay the 
price for him and to provide him with facilities for his work. 
Experts are essential to the success of any scheme and if you 
want to  knon- the conditions tha t  are necessary for securing a. 
supply of such men vou have only to ask Sir R. N. Mukerji or 
Sir J. D. Tata  or the head of any large commercial under- 
taking. You will be told that  for important work i t  pays to 
engage only the best men and t o  give them really attractive 
conditions of service. I t  is to the skilled research worker that we 
must look for the solution of the more difficult and complex 
problems of medical research. To. secure his services and to 
get the best work out of him is simply a quest,ion of organ- 
isation such as is encountered every day by a large industrial 
concern. 

111. The third group comprises the rest of the medical 
profession, these might be subdivided into an indefinite number 
of types, but for the sake of simplicity they may be classed to- 
gether. In the past a great deal of valuable work has been 
done by them, but they have suffered from a number of draw- 
backs. They have lacked the help and guidance tha t  are 
needed, they have been isolated and so have ha,d no oppor- 
tunity of cu-ordinat,ing their research with tha t  of other workers 
011 the Yame lines. There are great possibilities in the organi- 
sation and encoul.agement of those medical men who are 
iriterestetl in research, they are capable of turning out a great 
deal of valuable work and they u~ill a t  the same time supply 
recruits to the ranks of the special research worlrers. The 
courses of instruction which will shortly be started in the 
Hch001 of Tropical Medicine and Hygiene in Calcutta will serve 
tbe db~lble purpose of greatly increasing the efficiency of the 
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1llt'(lic.i11 nlell \vIio attend a,nd of eilucating them in t,he tech- 
nical ~ ~ ~ c t h o c l s  of research. 

Tlie nes t  aspect of the subject to  be considered is the organ- 
isat~ion of researc!i. I t  is essential tha t  there should be :\ 

I lefinitt~ and carefull>- \vorliecl out plan. When every worker 
is left hie on11 clevices there will be inevitable waste of time 
; ~ u d  energy. A great  deal bas a,lrea.dy been done in India in 
counection \\.it11 t,he organisnt,ion of special research work, b u t  
n~ucll  remains to be done, a,ncl we should not  be satisfied iult,il 
a ~111oi1thlj' \vorlci~lg co!iceru litis heen established on the best, 
possible lines. 

- i t  the same time tliere must bc no attenipt to dragoon OJ- 

t'~.u..isinnize research. Each worker must be free to  exprtsss liis 
own ~-ie\vs \vit>hout reutr-aint, even if his opinions do not agree 
wit11 thosc of the men \rlio a.rc directing him. There must be 
110 cliques under the domination of a leader who is in a positioli 
t.o d ic t i~te  to his workers. 

El-ery one who is employed in a research institute must, 
]la\-e ;I reasona1)le amoun t  of leisure a t  his disposal jnst a s  t,he 
teachers in the great universities have and i t  must be nnder- 
stootl tlint credit, \\.ill be given not  onl- for the work that  is 
cnrrie~l out under control but 5180 for tlie independent work 
t 11:lt. 1 1 1 ~  l ~ e  don(.. Tn this \\-a>. i t  nfill be possible to combine 
the bcr~~efi ts of tlircc. ted organisation and of ulltrarnelled rc- 
i e ; l r ~ h ,  ur in ot , l~er \vorcls there  ill be teat11 work without con- 
i-chrt-i~ig the melu1)ers of the team into liacks. 

Thcrc s11011ld be ail irninec1i~t.e stocl; taking of t,he existi~ig 
positiot~ of orgailised llledicnl research t,o make sure tha t  i t  
11as not nli.ei~d>. I)ecoine ~ ~ ~ r r o u n d e r l  by conventions or hampered 
hv the l)nralysil~g influence of established custom. Research 
\ ~ o r l i  is likely to  expand so rapidly in the near future tha t  it 
is esselltinl t . l~a t  it.l;hould progress on 11-ell-considered lines aad  
tha t  arrangelnents should be made for a periodical review oE 
t,he whole subject. 

111 conl~ection with t hc orgntiisa tioil of resea.rch we are 
struck a t  the \Tery outset by tlie fact tha t  we hare  no accurate 
Ic~lo\rleclge of the distrihut'ion of Illany of tlie fatal diseases of 
India. The irlcidence of cholera a ~ i d  small pox is fa.irly well 
kno\\-11 because t,hese diseases are so striking tha t  even the  
village cliowlsidar is not likely to ulalze n ~nistalce about thel11. 
lZut in the case of tunlaria, kaln nzar, 11ook\1-or111 disease, 
lepros~., tul)erculoais, and niillly of the most i~npor t ' a~ l t  prc- 
vellt,ihle clisenses \ re  have onlj. it vague a . ~ ~ d  inaccurate kno\v- 
lellge of t.11eir tlistrihr~tioll. So tha t  it1 t.hc cnlnpnigti i~gaiwt .  
~Iiseasc. \\.e ill-e lnclting iu the first essential irhicli is a.ccumtr 
ilifornlntio~~ of the stl.engt,ll a.nc1 disposit,iol~ of the enemy. 

:\ sj.st,ematic survey of tlie diseasrs of India is nn 01)- 
\ - i o ~ ~ s  t ~ e c e s s i t ~ ~ ~  tha t  can be provided for very c i ~ ~ i l ~  and nt 
< t ~ ~ n l l  cost. For most of blie  district'^ of India ;I ~not'or or 
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bullock caravan would be suitable ; the personnel and ecjuipment, 
should be such tha t  a t  each place visited there mould b e :  
(1) advance advertising by attractive posters and otherwise : 
(2) popular cinematograph lectures, free provision of nledical aid 
and the distribution of leaflets ; (3) when the confidence oE tlie 
people has been gained and their interest aro~isecl a detailed 
enquiry into the diseases prevailing in a dcfinit'e area would be 
made. 

If there were a census caravan for each district i t  woultl 
soon be possible to arrive a t  a knowleclge of the state of rtflairs 
in a large number of sample areas all over India and so tc~ 
prepare a survev of the diseases of the whole country. This 
would graduallv becon~e more and more complete and in n 
short time we should have a n  accurate map which would shon- 
in a graphic manner the distribution of the more important 
diseases. A map like this will be invaluable when i t  becomes 
possible to  arrange for a systematic caillpaign against t'he pre- 
ventible diseases of India. 

I n  the United Provinces a survey of the distribution oC 
hookworm disease was carried out recently under the direc- 
tion of a small committee appointed by Government. The 
result is that  the incidence of that  disease in the province is 
known with some degree of accuracy. Thanks to the sugges- 
tion of the president of the committee, Col. Mactsggart, I.M.S., 
the survey was followed up  bay a course of instructioll t'o the 
medical men of the province a t  selected centres. This in itself 
more than justified the small expenditure incurred in connec- 
tion with the enquiry. 

Anot.lier line of research that could be oryanisecl very 
easily is the collection of infornlation froni the case records 
made in the medical scliools arid colleges. Man-v t,housands of 
these records are made every year, but  hardly any use has 
been made of them for the purpose of adding to  our know- 
ledge of disease in India. If these records were kept in the 
tabular form which was so successfully employed by Sir 
Leonard Rogers in his investigations, the work of the student's 
and teachers crrould be greatly improved and a vast amount of 
useful information would soon be accumulated in a form which 
would allow of its being analysed a t  a central bureau. All 
tha t  is ~ e e d e d  is a supply of blank forms for each disease I 
these would be ruled in columns with u i tab le  headings for the 
points regarding which information is required, and there would 
be a set of conventional signs by which the details could be 
recorded briefly and rapidly. The same kind of machinery 
col~lcl he employed for the collection of information regarding 
any new question that may crop up in connection with one of the 
cliseasea of India. The scheme need not be coi~finecl to the 
teaching hospitals, i t  could be extended to  every medical man 
\ ~ h o  ig  prepared to hslp. This method of collecting infor- 
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nzat,ion is not a t  all likely to hamper initiative, its tendencj, 
\~ou ld  rather be to suggest fresh lines of enquiry ancl to stimu- 
lat,e the interest of those who are engaged in it. 

A11 aspect of medical research that is well worth attention 
is the maintenance of a just proportion between laboratory 
work ancl thc observation of disease in human beings. Labora- 
tory work hits many a,dvantages, it is precise and easy of 
control, it is usually carried on by experts who have specialised 
in their own subject, i t  is something of a novelty and i t  lias 
an extraordi~~ary record of brilliant successes. Observation of 
disease in human beings on tlie other hand is usually obscured 
by dist,urbing factors, experiment and control are seldom pos - 
sible ancl the observers as a rule are general practitioners who 
are more interested in the welfare of their patients than in the 
promotion of science. For these reasons i t  is not surprising 
t,hat the work done with the inicroscope, the test tube, ancl 
experimental animals has overshadowed that  done by clinicd 
workers arid general pract,it,ioners. I n  spite of the triumphs of 
bacteriological work it must bc insisted on that the final and 
crucial test i11 connection with any clisease is not what is seen 
under the inicroscope or in experimental animals, but what 
happens to human beings who suffer from it. Let us look at 
some concrete examples which illustrate this point. There are 
rnany research institutes devoted ent'irely to the study of 
cancer, in these t,he l~es t  a.vailable experts have been employing 
every means a t  the disposal of the laboratory worker. In  spite 
of the labour of so many workers for such a long time our 
knowledge of cancer from a practical point of view has been 
\-ery slightly increased. It seems likely that  if attention were 
concentrated on the disease as i t  occurs in India and Icashmir 
we might soon obtain definite knowledge which would enable 
u s  to prevent a large proportion of the cases of the disease. 

The epithelioma that  affects thousands of Icashmiris a t  
tlie very spot where the Knngri comes in contact ~v i th  their 
skin is obvioi~sly a~sociat~ed with chronic irritation. So is 
the cancer of the mouth which is so common in India and 
which affects the verv spot where the plug of betel is kept. 
Then there is the int,eresting observation froill China that  the 
males who eat their rice piping hot suffer frequently from cancer 
o f  the stomach while the fema,les who eat the cold leavings of 
their husbancls' mea.1 hardly ever suffer. 

For several vears I have been struck by the relat,ive ra,rity 
of cancer of the stonlach in India cis compared with Europe. 
and the only explanation that  appears to be plausible is that 
in cold climates the people are in the ha'bit of drinking hot 
liquids while in I~ltlin the tendency is to take cool drinks. I f  
this suggestion proves to be well foundetl it follo\vs that hot 
tea is respo~lsible for Ina.ny dea.tlis. Fnr be it from me to  say 
n n-ord \\.hic;h \rill a.dtl to thc trials of t,he much snfiering ten 
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industry, so let nie liast,en to add that i t  is t,he temperat.~lre of 
the drink that matters a.nd not the fact that t,he drink is ten. 
Any other hot liquid woulcl procluce exactly the same eoect. 
Weak tea if taken a t  a reasonable temperature is a drink which 
is worthy of the unqualified advocacy of the medical profeusioll ; 
it is iilmost the onlv safe atid att,ractive clrink that is widely 
used in tropical countries. 

There are many other examples of the associ?tion that 
exists between chronic irrit,ation and cancer, such as clay pipe 
smokers' cancer, chimney sweeps' cancer ancl X R,ay workers' 
cancer, and altogether i t  seems likely tha t  a close study of the 
conditions under \vhich t,he disease occurs in human beings all 
over the world may lead more rapidly to a kno\vleclge of lloi\. 
to avoid i t  t,han all the expensive research that  is being carried 
on in England, France, Germany, America, Japan and other 
countries. 

-1 disease of special importance in India is Beri Beri under 
which naine i t  is convenient to include Epidemic Dropsy as 
no one has brought, forward convincing evidence of the dis- 
t.inction hetn-een the t \ \  o diseases. Rledical scientists ha\-e 
accept,ed the vitalnine deficiency theory of the disease wit.11 
I\-onderful unanimity. Let us briefly examine the evidence 
011 which this theory is based. It has been proved that by 
feecling fowls on polished rice for some time they become 
affected b?- a degeneration of the nerves which is know11 
as polyneuritis gallinarum. This disease is readily cured by 
feeding the fowls on the polishings of the rice or on ex- 
tracts of these polishings, and i t  is quite obvious that the 
tliseave is due to a deficiency in the diet. Now polyneuritis 
gallinarum shows some points of striking resemblance to beri 
beri a,ntl as  the latter disease in the great majority of cases 
occurs anlong people who cat polished rice i t  is not surprising 
that the chain of evidence should have been regarded as corn- 
plete, in fact to doubt the food deficiency theory of beri beri is 
osually regarded nu rank heresy. But t,here are some facts in 
connection with beri beri which cannot readily be explained 
by the deficiency theory, for example the great outbreak of the 
disease that  occurred in Calcutta and other places in India about 
eleven years ago. This occurred in epidemic form among people 
whose diet remained much the same as i t  always had been and 
many of the victims were well-to-do people who lived on a 
varird ancl niitrit,ious diet which could h ~ r d l y  have been defi- 
ceietlt in vitamines. I t  was also strange tha t  the prisoners in 
the l.'reaidency Jail ~vho lived to a greater extent on Rangoo)) 
ric:c~ than moet of the victims shoulcl have escaped the disease. 
At the time it seemed to me to be very likely that the custom of 
t~rixing lime wi th  t,he rice stored in the jail ancl of spreading it 
O I I ~  in t,he sun a t  frequent intervals nau t:lie reason for th i .~  
in1 trlnni t,y. Then t.he .sudden onset of t,he disenue and the gastro- 



intestinal synlptoms which frequently usher it ill are llluch illore 
suggestive of an intoxication than of a food deficiency. Quite 
recently a small outbrealc of the disease came under my perso- 
nal observation. A large well-to-do family was severely nffect- 
ecl while the rest of the population of the place did not suffer 
a t  all. The diet was varied and nutritious. The sympto~ns 
-;trongly suggested an intoxication and nly colleague Major Lister 
\rho was asked to examine the eyes of some of the 
whose sight was a,ffected, found t,hat theg were suffering from 

haemorraha.gic ret'initis which he quite illclepenclelltly regnrd- 
ed as being toxic in origin. A rery striking fact was that one 
of the family \vho had been living a t  a distance came to 
visit his sick relatives and within about a week of his arrival 
he began to show definite symptoms of the disea,se. I n  his 
case the deficiency t'heory coold be almost absolutely exclurlecl. 
Only the other day Sir Koilash Chandra Bose told me of a case 
\vhich he had once seen in which symptoms appeared within 
two days of the patient's arriva! in the sBeoted area. The ob- 
servations of Lt.-Col. Sprauson a.nd others in Mesopotamia 
also strongly suggest that the vitamine theory does not, supply 
a complete espla.nation. 

There are two possible nays of account.ing for the difficulty 
of fitting in a.11 the cases of heri beri with the acceptecl views 
as to its causation. The one is that there are really two or 
Inore clistinct forius of clisease included under the ilaine beri 
beri, and the other is that the disease in fowls, though in some 
respects similar to beri beri may be a different disease. 

I personally illcline more to the latter explanation though 
I c;uite agree that there inay be ~na.n?~ varieties of beri beri, ancl 
that deficiency in diet is an important factor in sa.me cases, but 
whichever of the explanations be accept,ed the fact remaills 
tha t  we have no assurance that we are in a position to pre\-ent 
or  to cleal ntith an outbreak of the disease. 

One suggestio~i that I would lmke is that possibly I\-c have 
been relying too ~nuch on laboratory findings a,nd not pa>-in,a 
enough attention to tlie disease as it occurs alilong human 
beings. Another is that as the disease may break out \\-it11 
great severity a t  any time it is of extreme import~ance that 
there should be a thorough reconsideration of the whole s u b  
ject. 

For the encluiry into the nature of the disease to be 11 suc- 
cess we illust put away all preco~lceived ideas on the subject, 
; ~ n d  we lnusc collect cvidence from every source. I t  is 
quite likel,", for esa~llple, that the  biochemist,^ ~ i l i ~ y  be ilblr to 
Ilolp, they have been carqring out some rery interesting work 
on polished rice from an economic point of view. n~l t l  it. is quite 
povsible that  their results lnny t.hrow light 011 the beri beri pro\'- 
lem. Then tile rice ~u,znufacturers and unerchants should b(' 
c:ons~l]tetJ n.s ijhere is good reason to thi~lk that not only lllet,llo'ls 
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I.)£ lnnllufacture but, also coilditions of storage of the rice may 
be factors of importance. 

Diabetes is another disease of great importance in India,, 
and .a great deal of valuable and highly skilled laboratory work 
has been done in connection with it: especialljr in Calcutta by 
Lt.-Col. McCap ancl his assistants. There is plenty of primn. 
iacie evidence that, the common form of the disease is very fre- 
quent among those who eat too much carbohydrate and who 
t,ake too little exercise, while on the other hand those who eat, 
sparingly of carbohydrate and who take plenty of exercise rarely 
suffer. This indication should be closely followed up, and it is 
cluite likely tha t  a detailed enquiry into the habits of those 
chsses tha t  a're most affected and of those that  are least affect- 
ed ma,v not only solve the problem of diabetes in India but 
;~ lso  convince the people most interested that. the solution ha,s 
been reached. A t  present the position is tha t  most doctors 
preach the doctrine of sparing diet a'nd plenty of exercise, but 
they do so to  uil~vjlling ears. 

It would almost seem a,s if the solution of the diabetes 
problem that  is suggested is too simple to be acceptable, or 
perhaps i t  is that  its practical application entails a considerable 
change in t.he habits of persons most affected. 111 any case 
there can be no  difference of opiilion a.s t,o the gravity of the 
disea'se and as to  the desirabilifj, of finding out the exact con- 
clitions under which i t  occurs. 

There is another disease which is of t,he greatest impor- 
tance to  the well-to-do people of India, infantile cirrhosis of 
t.he liver, i t  is quite likely tha t  the secret of this disease also 
may be discovered by an accurate observation of the habits 
of the classes of people among whom the ma.lady is com- 
mon .  

Then there is a forin of goitre which is very coninlon in 
certain localitiesr. Much work of the highest order has been 
carried out in connection with this disease by Ltl.-Col. Mc- 
( 'arrison but  the results obtained are not easy to reconcile with 
what is known of the disease a s  i t  actually occurs in man. This 
i s  t,he case ~pecially in connection with its geogra,phical distlri- 
hution and i t  seems quite possible tha t  careful observation of 

s true the disease in the human subject may throw light on it,.> 
II;I ture ancl on the means of preventing it. 

The foregoing examples have been chosen with a view 
to sugge~ting that  in medical research subjects uncler investiga- 
tion ~hou ld  he exa,mined from every point of view, and that we 
uhould look a t  the problems with the naked e*ye as well as with 
the microscope. I t  is also suggested tha t  much may be learned 
1 b . v  r:loae observation of the experiments which human beings are 
(5~rrying out on themselves all over the world. 

It. i~ not ~ugqested that  we should pay less attention 
:lrlilnal a x p e r i m ~ n t ~ ,  we cannot dispen~e with these. but still i t  
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is possible that we may have been too much inclined to neglect 
the more important human experiments which constitute the 
final and crucial tests in conuection with any disease. 

An aspect of medical research lirhich is closely related to the 
last is that evidence should be sought from every available 
source. A classical exa.mple of the help that may come from out- 
side sources is the work of Yasteur. He was not a doctor but a 
biochemist, ancl yet there never was a inan who did more 
to advance the cnuse of medical research. Alnollg those \\rho 
can help are the che~nists, the biochemists, the zoologists, the 
botanists, the veterinary scientists. the physicists and even the 
geologists. 

Medical science has relatioush~pa and  points of c o n t ~ c t  with 
nearly all the other sciences. and o~ lc  of the most important 
problems of the future is to secure the help of other scientific 
workers and to ensure the most coinplete co-ordination between 
t3heir V ~ O I ~  and ours. Science cannot be allowed to divide itself 
into watertight com1)artments and as medical research is 
by far the most important oE the sciences from the point of vien- 
of the welfare of the human race i t  is essential that i t  should be 
able to command the aid and co-operation of all the others to the 
fullest extent. Some scientists go so fat as to say that i t  is 
more important to undertake research mork that is pure1.t- 
academic than to concentrate on problems that are likely to 
yield useful results : such a quisotic attitude may be tolerated 
but i t  cannot be encouraged a t  the expense of the public. L1 
the case of medical research the workers are prepared to 
be judged by the practical va1~1e of the work done by thein. 
They see many problellls of the gravest importance to the human 
race which are waiting to be solved by them and all that they 
ask is to be given the facilities for solving them. 

Acting on the principle of getting the greatest and the 
quickest returns they will gladly forego the credit that attaches 
to the worlcing out of complicated and difficult problems and 
\\pill not be ashamed to attain the desired object b -  the sim 
plest and rnost direct means. 

Only a few of the tasks which lie before the medical ~.esenrclr 
worker in India have beell mentioned. You all bnow tliat t he  
work to be done is so great that i t  is not easy to decide where 
to begin, kala nzar, leprosy, hook~vorm disease, the dysenteries 
and other bowel diseases, and the infectious diseases of the 
respirator.v sgste~ll are among soine of the most inlporta~lt sub. 
lects for i~ivestigatioll I n  the case of all these i t  is essential 
that  laboratory n-orlr and clinical inr7estigation should be 
carried out side by side and tliat there should be a broad and 
yeneral survey as well as  s nlinute investigatio~l of details. 

The most important of all the aspects of lnedical researcl~ 
llae been kept to the last and 1 hope that I hare not luadr 
tbr tactical nlistnke of exhnustitlg your patience before con)- 



ing to it. hIedical research is not a.n end in itself, it is on]!- 
ix means to  an end. T t  is only of value in so far as it leads 
to an improvemeut in the health and prosperity of the people. 
ancl i t  follon,s tha t  the practical application of the results 
of research is of more immediate importa.nce to t-he comnlunit!. 
than research itself. When we consider this aspect of the sub- 
ject ancl look a t  the vast amount of l<nonlledge of the great 
fata'l diseases that, has been accumulated by scientists, and 
then look a t  the degree to which this linowledge has been lllade 
rise of in practice we h ~ v e  srnall grounds for self-coi~g:.atula- 
tion. 

It is \\-ell l<nonn to 8.11 who have thougl~t  about t,he matter 
that if every one \\-ere to piit into pra'ctice what is I;no\\.n of 
the preveil tion of such diseases as cholera. pla.gue, malaria. 
dyse~ltery, tuberculosis, and other fatal diseases the average 
rluration of human life in India would hc cloublecl i111(l the 
amount of sickness \vould bc recliice:l to a small fraction of 
what it is. A few years ago such a statenlent might hare been 
received with scept,icism as being the sanguine esbilnate of all 
ent,husiast but now tha t  the claims of t,he sanitarian have heell 
put to the moat severe test, especially in the y e a t  war, there is 
no longer any reason for questioning their vallclitjl. This being 
the case we are callecl 011 to give a straight allswer to t,he plaill 
rluestion, :' Why do we  not make rnore practical use of this life- 
saving knowledge t11a.t is in our possession? " 

1 know of only one excuse that  would satisfy ally reason- 
able person ancl that excuse is seldom or never wade use of .  It 
is that  if we were to prevent all the preventable deaths in India 
the stress of population would inevitably beconle so great that 
no efforts on our part could increase the food supply to ~ucll 
all extent as  to  satisfy the needs of the people. We must face 
ft1ct.s and i t  is quite obvious that  if the \veil-meant efforts of 
the sanitarians for the past forty years had beell attended \r.itll 
complete snccess the population of India would nlreadg be far 
too great to be supported by t.he food supply. We ]night al- 
rnost be tempted to think tha t  the passive resistance of 
l'eople to the efforts of the sanitary department nlel:e due to all 
instinctive knowledge tha t  the victory over disease n,ould 
to an evil even greater than disease, namely, inevitable farnine. 
This is not a pleasant prospect to face and if there were notllinp 
Illore to be said it would have been better to  have said nothing 
a t  all and to  have accepter1 the existing evils with the fat,alist'ic 
;%pathy that haa for so many centuries helped the people of 
India to  endure their miseries. Rut while we muat reccbgnise 
the evil reslilts that would follow frcnl the sudden interference 
with the balance that has been arrived st in India by the u.o~l<il% 
of natural laws through the ages, we have not exhausted the 
revources of civilization and there is no need for us to sit. witll 
folded hands. In other countries the death rate has heen 



greatly dinliuishcd and at the same time the  problem of over 
population has not become acute. If \ve learn fro111 the  expe- 
rience of these countries, we can find means for compensating 
the  disturbance tha t  will follow from a falling death rate. 11) 
India we have been trying to  impose on the ba,cliward un- 
educated masses rules and regulations which they ha\-e pas- 
sively resisted. I n  the  coulltries which have dealt success full^^ 
\\.ith the evils of epidenlic disease tho results haye been attained 
b y  the willing co-operat,ion of educated people, and the collse- 
quence has been tha t  t h y  tl~emselves have a.rrnugec1 for nlnin- 
tailling the balance between- food supply and population. by 
illcreasing the productiveness of the soil, by opening up ne\\. 
lands to receive t,he surplrrs popula.tion . hy later marriages a ~ i d  
other weans. 

By t'he sp1:end of a i,atiolia,l s!;atem of education t,hr 
peoj)le of India mill not only learn to prevent the ,se~~seless 
\\.aste 1;hat conles iron1 preventable disease and tlentll : the!- 
\\.ill also learn i i n p ~ o r e d  methods of agriculture ; t,liese com- 
billed \vit,h the betterment of the physique tha t  ~11ill also result 
\\-ill lead to  a great increase in t,lle food supply. T l ~ e ~ * e  are tracts 
of land which a.re nonr lying uncultivated which cn.n he made 
t o  support inillions of people ancl by the time Illat. t,l~ese 
measures fail to provide fur the increasing populat,ion tlie 
people \\.ill have t,he knon.ledge that  will ena,ble thein to clea,l 
wit11 the  problem for themselves. What is obviously neec!ed is 
the spread of a form of education which will ellable the people 
to  become masters of t,heir fakes to  much grea.ter extent t,htul 
is the case a t  present. 

We ca,n~lot impose 011 the  people of India n solutioll o l  tlie 
terrible problems that, they have t,o face : what we can do is to 
give tlienl the educatioll tha t  \\,ill show t l ~ e m  the \cay out of 
their difficulties. The outlook on life of the ma,sses of India is 
essentiallj; the  saine as i t  was before science began to show 
111a,nkind how t o  increase i ts  mustery over it's environnient and 
rlntil we educate the people from their childhood npwilrds h r e  
is no 11ol)e of any great adv;l,nce being made. I will leave 
others to  decide what otther changes should be inade in the 
educational system of India but 1 strongly insist that  i t  should 
be the  aim of (4overl~ment to ensure tha,t every child should be 
-taught hour to  %void disease and preventable cle:ttll. 
r 1 ].he first step is t,o teach the teacliera tliemsel\7es, and to instruct 
t,hem in the nlet,hods of c:on~:e,ying the l;no\~ledge to their 
pupils ill n silnple ;1,11cl illtelligible i ~ ~ a n n e r .  Tlie gi.eat-8 
c,rganiSatioll of the  edrlcatioilal departnient exists r e i l d ~  to 
hand, i t  call be adapted to thy purpose of con~-t.!ius 
education n:l1icli \vi]l be of real help to the pt~pils i l l  their 
itfl;er lives. To deal the adult po)~ulatioll is llluch luort' 
tlifficult,, they llavs acquired suu11 i l l \  ollt,look 011 life tliab t,lle 
tc:tchings of Inet]ic;l]  science ; I I T  a forcigu l?~,llpufige to tl'c11'. 
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At the same t,ime experience has shown that  the masses of 
India are by no means so conservative and so antagonistic 
to new ideas as we often assume, and i t  is quite likely that 
i t  is chiefly our methods of istruction tha t  are to blame for 
the slight response tha t  has been made 11p till no\v to our 
teaching. 

I will not cxha.ust pour patience by dwelling on this 
subject. My sole aim has beell to  show tha t  medical research 
and its application represent a problem of the first megnitude 
and tha t  at solution of this problem is of the most pressing 
urgency. If you agree wibh rile in my conclusions, as 1 atn 
sure you do, only two questions rema,in to  be considered. One 
is, who i s  to take. a.ction ? and the other is-what action is  lo be 
taken.! In  consiclering t,he answer to the first; question we 
nlust take into account the cla,ini t,hnt has always been made 
for meclical researcli by those who are engaged in it-that it 
pays. This has been a.mpIy justified over and over 
again. Let, us regard thc mnt , t e~  as a business proposition and 
let us suppose tha t  the advocates of medical research were t,o 
go to a group of ~api tal is t~s  ancl were to  explain t,o them the 
financial l~ossibilities of medical research. The capitalists 
\~oulcl cloubtless agree that  the returns which could be clearly 
foreseen from the appl i~at~ion of medical research would be 
Inany times greater than those of a.11 the great indust,ries of India 
taken together, bu t  they woulcl also point out that these 
~-eturns are like the benefits arising from t,he air and light of 
heaven, they cannot be monopolisecl for the profit of any 
company or synrlicate owing to  the fact that, they can be taken 
advant,age of by every member of the community without pay- 
ment. For this reason it is clear tha t  t,he businew of exploiting 
t,he vast possibilities of nieclical research must be undertake11 
by the whole ~ommuni t~y .  The t,rustees of t,he people are the 
Qovern~nent ant1 so i t  follows that i t  is the busin :as of Ciovern- 
lnent to  shoulder the great responsibility. 

Hut our duty does not end with telling the goverlllnent 
that medical research is their concern, we cannot so easily wash. 
011r hands of the hasiness. I f  I were placed in the position of 
a defender of the government I would argue t,hat i t  has ahead>- 
done a great deal, quite as  much, in fa,ct, as has been demandetl 
of i t  by public opinion, for i t  is quite certain tha t  if there had 
l~een an insistent demand on the part  of the public, g ~ \ ~ e r l \ -  
111ent would have made a response which would have been in 
keeping with t'he strength oE the demand. I would also sa?- 
that now that  the people have the right t,o elect their own 
~.epre~entatives the matter is in their own hands and if  they 
nrr disflatisfied with what has been done in the past, the best 
\ V R ~  of ~howing i t  is not by arguing as to what might have 
heen done or should have been done, but by doing i t  them- 
~ e l v o e  now. The Rooner \\.e renl i~e that the grant of represent.a- 
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ti ve institutions entails grave responsibilities on the people and 
on t,heil. representatives the better it will be for India. 

Let me now put aside the role of an apologist. for 
goverll~nent and speak a,s one of the general public. I would 
sagr to government that there are two great functions to which 
:;ou should give your special attention, the one is the main- 
tenance oE peacc and order a,nd the other is the ca,re of the 
~'hysical and mental welfare of the people. The first of these 
responsibilities has been reserved but the second 11as been made 
a t,~xnsferred subject and i t  is up to us medical men to show 
1)otll the government and the people what t,heir duty in the 
n~at,ter is. 

The next question is, " What must be done ? " 
T l ~ c  future of India depends on the choice of the right 

line of actiol~. The choice of this line cannot be leEt to any 
individual nos should i t  be arrived at, on the advice of well 
luca,ning ent,husiasts. The whole subject should he closely 
examined by a cointnittee of the most highly qualified men 
who can be secured. This commit,tee must be a whole time 
one, i t  is useless to a.sk a few busy men to work out a scheme 
i n  the few monlents that  t,hey ca,n snatch from their other 
duties. 011 the colntliittee there should be recognisecl leaders 
of medical research with experience of the east,, men like Sir 
Leonard Rogers a,nd Dr. Ba.lfour of Khartoum fame. There 
should be a man with a special li~lowledge of applied sanita.tiou 
in India, t,here should be an expert in medica,l education, an 
expert in general education, n general practitioner \\;it11 special 
kno~vledge of Indian conditions, there should he a business 
expert and n recognised leacler of public opinion. The 
c,ommittee shoulcl be given a'mple titne and oyportunity to 
take e\7idence a,nd to examine the subject in whatever \yay 
i t  finds to be i-recesary and i t  should be given great la,titude in 
the scope of its enquiries. 

Among the terms of reference n.ou!d be the follo~ving :- 
(i) To consider the present. positmion of medical research 

in India and the a,ction that may be necessary- to place i t  on a 
.<ound basis. 

(ii) T~ consider t,lle relations t,hat exist bet\\;eell nledicik 
researcll a.nd other forills of scientific rssearcll alld the steps 
that should be taken to ensure the most effective co-operatioll 
I)et\\,c.cn them. 

(iii) To consider the steps that, should be t~llit'll for the 
purpoao of luaking tile results of iuedical researcll available 
for tlln improvelnent of the physicall; inbellcctllsl eeononlic 
condition of the ~ e o p l e  of India. 

My last rnrord to and to the Goven~h lea~  of I~ldiii 
t]lis-Do yon t,llinJi it, ~vortll \vhile to nppoint such 
c:otutuit,tee ? 
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The weight a t  birth of infants in Tnc1ia.-By Dac:~ra~, 
F. CURJEL. 

Considerable interest is being shown in different parts of India a t  the 
present time in the subject of Maternity and Child Welfare, and various 
sclrernes are being put  forward to improve the conclition of the Indian 
rnother and her child. The economic value of health in a community is 
now generally recognised, and the aim of all welfare work is to preserve 
the health of the mother and to ensure for each infant a healthy child- 
hood. 

I n  view of the very large number of infants x ~ h o  die before the end 
of the firs$ year in India, the following enquiry \\.as undertalcen wit11 the 
ol~ject of determining the condition of development as shown by weight. 
c*P the normal Indian infant a t  birth. For the ~ ~ i r p o s e s  of the enqniry n 
r~crrnal infant was considered to be a full term I~ir th ,  the presentation 
tleing either vertex or breech, where labour had terminated natura11!- and 
qpontaneouely. The \*,eights a t  birth of 1849 normal infants \\.ere collected 
i r r  different parts of India, and for comparison t.11e weights at birth ot' 
299 normal infnnis born in India of other than Iilclian parentag,,. 

Resnlts :- 
( I )  Records of the weights a t  birth of 1,849 normal Indian infants 

representing many dirferent castes and classes. show tliat the 
Indian infant has reached at t,he time of birth the average 
weight of G . 5  lb. 

( 2 )  This avorage compares favourably witli t,he weights a t  birth of 
infants of other parentage born in Inllia. 

(3) There is no nlarked difference in development as shown by the 
average woight a t  birth of norrnel infants I,otn.een JIussal- 
mans. Hindus and Indian Christians. 

( 4 )  The early marriage age of the Indian mother as comprtrecl with 
European races, does not adversely affect the development 
as shown by weight, of her child a t  birth. 

( 5 )  Since tho normal Indian infant has reached a fair development 
as shown by the average weights of 6.5 lb. at, birth, the 
3ribsequent high mortality among such children is large]?- 
due to unfavoiir~ble post-natal conditions, whicli are inti- 
mately connected with the environmental factors affecting 
r h e  health of the cnmrnr~nity generally. 

The clifficulties in the ~nauufac ture aucl use of ;-acciiie 
lymph in the Madras PI-esidency:-By h1. Kas 1v.1 PA[ 
c l ) l f l  T S. 8. R,~C:FIAV-ICHAR~. 

- The vaccination results in the Madras Presidency during the last 
raenty year. have been far from satisfactory. Other institutes in India 
and Rurme have been getting a case success of 95 per cent and over, whilst 
in Madras the rate has been as low as 80 per cent,. 

dint of the Paper. 

The airn of ths present paper is to set f0rt.h the several factors tliat 
rlnve contribllted to the low cluccess rate. 

The climatic cc~nditions obtaining a t  the depot are i~nfnvoi~rable to 
lymph prodllction. The comparatively high temperatmre of the districts 
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during the greater parl; of the yenr and tho continuance of vaccine opera- 
tion. n l l  t l r ron~l i  tlle year 1ial.e rontrih~~tecl  to these poor resr~lts. 

l'he J7accinifer. 

Calves of srlitalle size and good physique are difficult to obtain to  
~ n e e t  the la#-go requiremellts and the absence of sufficient pasture in the 
premises of :lie institute has adcled to the clifficulties of ~na in ta i l i i n~  a 
I,ealtl~y and ro l~us t  set of calves required for the pleoclnction of a pote~l t  
I .~ I~I JQ.  

TIic Alainten.a~zce of Ihe Reed. 
I ,  L he q stem uf pahsing the vaccine virus from calf to calf \vitl~ pre- 

sar.ved glycerlnnted ellmlsion of the  pulp, ends in loss of virulence after d 
or G passages. The system of direct transfer has yielded, what appears 
to he satisfactol-y resnlts, as judged by 16 moves from cnlf to c ~ l f  so far  
rnritle. The nlaxlmnrn poteilcy of the virus is reached in tlie cold weather 
a11 the end of 120 holrrs; in the hotter months, however, vesicles are 
for~ncl to mature a t  96 hours or even earlier, b111 these are interior in  
rjoslit\ to tlre \ e-iclcs 01 120 hours. 

Grinding and 7nixiny the Pzilp. 

The use oE mortars and pestles for grinding the pulp has not yielded 
*atisfactory results: The use of 8, grinding machine (Ghalgbaus or 
Dooring's) is quite necessary to ensure minute sub.division80f t.lie pulp 
n~nterinl a n d  its uniform distri1,ntion in the final product,. 

The Cltoice o/ the  Vellicle /or ~ h c  Vaccine TJir~ts .  

l i ing r~sed lanoline and for it thc advantages, of its being a 
neutral vehicle wit.hout, tiny antiseptic action on the virus. a I~ad  con- 
tlilctor of heat and an  nnfavourable medium for the entry and ml~lt~iplica- 
tion of extraneous ol.gani~ms. 

Other observers in Illdin ]lave found t l ~ a t  la~lolins is rnost nnsuitable 
t o r  the purpose for several cogont reasons, and that plycerine is a much 
1no:e ceti3factory vehirle. 

Eaperi,,aental S t l l dy  of  C/rlorofor,ncti Blycwine Lymph,  U~rchloroiortned 
/1'Iycerine L?,n~ph wi th  nr~d Lnr~oline L?/mph relerence to tlleir 

relatire rflcnclj onrl keeping Proparties. 

Chlorofor~ned glycerine Iy~nph was fou~ld to resist nlniost all ndvel-sc 
illflirences of climate and to vield excellent resnlte. Uncl~loroformed 
glyceriuo lymph tliorrfih inferior to $he former. as regards its lieeping 
properties and p o t ~ n r y ,  was found to be definitely sripel'ior to lallolinnteri 
lymph. 

b1)';orn!qe o f  tlre L?j?r~ph. 

storage of I t~l~oli l~n lylnpli for long periods was found to  tell \-el.!- 
lnuch OIL tlie pt,trncy of the virlls as revealed by the results of vaccination 
d ~ ~ r i n g  the periocl 1!)121920. when cold storago was resorted to Irrrply. 
consequent on tho ternpornry intermission of calf operations during the 
hotter months of the \.ear. 

Avoidance of exposure to  heat is the all important factor during the 
whole process of ~nan l~f~c t r r ro .  The  reservation of the v e c c i ~ ~ e  niter 
~nnr~ufactrire till the bime of despatch 1,y post. a t  as  lo\^‘^ tempsrntllrs RJ 
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possible, should be zealously attended to, guarding against l a ~ . ~ e  "aria- 
tione even a t  that low temperature. 

Loading and Packing the L y ~ n p h .  

Metal collapsible tubes are not a t  all suitable for the purpose. Glass 
tubes plugged with corks are the ideal ones for loading and issue. Tiley 
should be packed, while still cold, in wooden cases also plugged with 
corks and then sent out. 

The Uee o f  Lyntpk by  Vaccinators. 

The system of weekly supplies, instead of the supplies now made three 
times a month, is e, great advantage and supplies for I0 and 20 cases in 
each tube should be made instead of the full requirements of 10 tn 150 
cases in one tube as  now. These two improvements would greatly assist 
in securing a higher rate of success, by giving the vaccinator a sufficient 
number of working days in the month in which to malie up his minimum 
caees and by obviating the necessity of having to open his vaccine shock 
tube several times during one tour. 

The rotary lancet in use in the Bombay Presidency appears to be a 
much better instrument for vaccinating babies than the knife-edged 
spatula-shaped lancet of Madras. The former produces neat, circular and 
eymmetrical vesicles of standard size and shape and causes the minimum 
of disfigurement. 

( I )  con$dering tho poor physical condition of the calves availa\,le in 
Madras, every attention should be paid to their selection, cleanliness end 
feeding before the animal is utilised for vaccination. 

(2) To keep 11 the potency of the seed the method of direct transfer 
froln calf to calf s ! ould be tried, the best calves with softest and fairest 
sl;ins being selected for this purpose. Whother, with this metliod 'of 
direct transfer, i t  will still be necessery to  pass the virus through a 
~lifferent species of vaccinifer, such as a rabbit, after a certain number of 
moves from calf to calf, is to  be ascertained by actual experience. 

(3) The extraction of the pulp from the calf should be made prefel- 
ably a t  the end of 120 hours, vesicles of less than that duration being 
discarded as far as possible. 

(4) The later processes of grinding, mixing and loading should be 
conducted in a cool atmosphere, an artificially cooled room being prefer- 
able, except during the coldest months. 

(6) A cold store with a steady temperature of about-10°C. is a 
necessity especially as vaccine operations on the calf have to be stopped 
during the hotter months, when stored lymph has to be issued. 

(6) Every attempt should be made to  see if glycerine lymph can be 
adopted in place of the lanoline lymph now in use. Whother chloroform- 
ing of the lymph is desirable or not is t,o be ascertained by actual experi- 
ment and cautious adopt,ion. 

(7) The method of pecking and despatch should be very careiully 
attended to, the g l m ~  lymph tube enclosed in the corked wooden case 
being preferred to the collapsible metal tube packed directly in the card- 
board box. 

(8) Vaccination of children can, with advantage, be suspended during 
the hotter months, except in infected areas, where vaccination has to ba 
carried out as an  emergency measure, even in the hottest part of the 
year. 

(Q) The vaccinators ought to be given a thorough practical training 
enabling them to minimi~e the adverse effects of the cli~nate on the 
vaccine lymph. the operation and ita results. 
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(10) If ,  in spite of close attention to all tho above details vaccination 
continues to give unaatisEactory results, the desirability of removing the 
vaccine dopot to a hill station, has to be seriously considered. 

The influence of age and temperature on bacterial vac- 
cines.-B:y W. F. HARVEY, K. R. K. T Y E N G A R  and 

I t  is rather diacul t  to  give a single quantitative oxpression to the 
effect of age and of temperature upon the bacterial antigens used in these 
trials. As far as our resultsgo, however, there is no evidence on which to 
~ncriminate age and temperature as causing appreciable deterioration of 
vaccine up to a period of 12 months. This is a specially remarkable fact 
in the case of temperature, and if confirmed will necessitate a revision of 
our ideas on the means necessary for preservation of vaccines. On the 
evidence here submitted i t  would appear that there is no reason for the 
adoption of any elaborate procautions for preservation oE vaccines. The 
antigenic power of a vaccine kept continuously for 48 weeks a t  a tempe- 
rature of 37OC is apparently as good a t  the end O F  48 weeks as i t  is when 
freshly administered. To cover all possibilities, and a t  the same time to 
err on the side oE safety, i t  might be advisable to use the vaccines here 
dealt with with some illcrease of dose rather than to reject them a t  some 
given date as useless. Another feature which is well brought out in these 
experiments is the wide range of variation in response to inoculation oE 
antigen exhibited by different individuals among the experimental ani- 
m a l ~ .  In  the case of the Cholera antigen the measurable turbidity of the 
antigenic suspension fell somewhat rapidly from its value when freshly 
prepared but did not undergo any very rapid changes subsequently. In  
the case of the typhoid antigen there was little change in turbidity through- 
out the period of trial whether for antigen kept a t  room temperature 
or kept a t  37OC. I t  does not follow of course, that with autolysis, anti- 
genic power should be lost a t  all. I t  does not seem necessary likewise to 
keep antigen suspensions such are used in agglutination tests at  cold 
storage temperature. They may, so far as turbidity is a gauge of their 
condition be allowod to  reach a stable position when they will retain that 
position for 12 months a t  least, a t  room temperature. 

In the experiments shown for the 8th and 12th meek of preservation 
there is evidence of actual increase in antigenic power. We refrain from 
drawing any conclusions meanwhile from these two results. Our con- 
clusions are :-Typhoid and Cholera Vaccines do not deteriorate in anti- 
genic potency as judged by agglutination response, within twelve months. 
or a t  any temperature to which they are likely to be exposed during that 
period. 

The production of B. itrflsien.zne vaccine on n large scale - 
By R. H. MALONE. 

By the method described in this paper, the organisms are grown in a 
special fluid medium in which rapid sedimentation occurs. The superna- 
tant fluid is removed by means of a suction piimp, and the sediment 
sllspended in saline and used as a vaccine. 

The culture medium employed is Dougl~s   nubt ton broth, PH7.2 to 
7.4 ,  containing 0.6 per cent heated pigeon blood and 0.5 per cent glucose. 

This procedure results in a saving of time, lebour, and material, and 
allows of a more rapid production of influenza vaccine on e large scale 
than the methods con~monly employed. 

The viability of bacterial cultures.-By Nas I) LAL. 
1. Sealing of cultures is an important factor in their preservation. 
2. Haemophilic organisms such n+ the Mcningococoue. Oo~io.orcus 
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and B. intl~lenzae can be preserved for  a t  least 50 to 60 days n- i t l io~~t  ail]>- 
culture. 

The re-use of 111edia.- By NAND LAL. 
I. Succesive crops of a n  organism may be obtained b y  re-use of the 

same medium. 
2. Successive crops of a second and even a third organism may l ~ e  

obtained by re-use of a medium which has been exhausted for another 
o r g a ~ i j m .  

3. Sonie organisms will not grow on a mediurn which has been ex- 
Iiaustecl by  another organism. 

Preservat,ion of liigli titre agglutinating serum nncl corres- 
ponding antigen.-By G. I I ' I . l ~ l i l % ~ .  

1. Antigen suspensions used for agglutination purposes preserve 
their agglatinability for a considerable time a t  ordinary room tempera- 
tures. 

2. Agglutinating antisera lose their potency only a t  a slow rate when 
kept a t  room temperature. A. 31. melitensis serum loses its potency more 
rapidly than a B. paratyphosus B. serum. 

3. Agglutinating antisera may lose their potency comparatively 
slowly when kept a t  37OC as in the case of a R.  paratyphosus B. serum or 
rapidly even to  complete 105s as in the case of a AT. melitenois serum. 

The Wassermann reaction in syphilis ant1 in other clis- 
eases.-By I<. R. K. IYENCAR. 

When Wassermann applied t.he Bordet-Gengou Phenomenon to the 
diagnosis of Syphilis, i t  was considered a specific reaction. H e  used a 
specific antigen and  the reaction was explained on the  Antigen-Anti- 
body theory. Now most workers use a non-specific antigen and the reac- 
tion can no longer be explained on tho Antigen-Antibody thcory. The 
nature of the  Wassermann test is still obscure. I t  is of the utmost in)- 
portance and particularly in tropical countries to  ascertain which are the  
diseaees t,hat give a positive IVasserinann reaction other than Syphilis. 
A positive reaction is given by Leprosy and Relapsing Fever. Malaria 
and Tuhnrculosis d o  not give this reaction. 

]<elation between impure water nut1 disease.-By I-. 
GOVINDA l 3 . 4 ~ ~ 7 .  

The paper is a critical examinat,ion of the mortality sttitistics of ccv- 
tain towns in Bengal and particularly the town of Hooghly, Chinqura. 'rliis 
town has a population of 29,000 and recently installed a filtered water- 
supply both s ~ f i c i e n t  in quantity and satisfactory in rlualit,y. The effect 
of thia on mortality rates in this town haa been taken aa t,ypical of tile 
relation s~ibaisting between a n  impure water-supplv and diaease. Jn  
this town during the ten years preceding the  introduction of water-supply 
t,he death rate from Cholera ranged from 3.4 to 9-46 per 1000 with fin 

average of 5.43. After the introduction of pipe water-supply the dea.th 
rate from Cholera fell t o  an  average of -61 per 1000 and ranged from 3 t o  
9. Th? provision of water-supply has thus  led t o  a considerable redllc- 
tion in C:l~olern mortality. A similar reduction has also been observed in 
the case of " Fover" m o r t ~ l i t y  rates. During the pre-wnter w01'1ts 
period the death rate for fever for the  above town, varied from 16.09 per 
1000 to 25-36. After the introduction o f  water-enpply, the death ra ts  
frorn ' fever ' varied from 12.3 1 to 9-67 per 1000 with a n  averape of 10.37 
pmr 1000 a q ~ i n n t  19-44 for the former period. I n  the caso of Dinrrho~n . 
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Dysentery also a reduction i l ~ s  been noticed. Omitting the cleatl~s due 
to  Cholera and injury the total mortality rate for the pre-\r,ater-rnorks 
period mas 36.14 (average of ten pears) while the rate for the period after 
the provision of water-supply is 24 42  (average of five years) which means 
R reduction of 11.72 per 1000 on the general death rate apar t  from Cholera 
and injury. 

The following conclusions are drawn :- 
(1) Tha t  Cllolern mortality in these towns of Bengal is mostly water- 

borne c;r a t  any rat0 C H ~ I  t)3 reduced consideral~ly by t l ~ e  
provision of an abundant pure water-supply. 

(2)  ThaL in the case of the town of Hooghly. Chinstirah, where one 
death from Cholera has been avoided a s  R. result of the 
introduction of a pipe water-supply two to  three deaths from 
other causes have been avoided as  well. 

I t  is an encjr~iry into the methods of purification of \rater employed 
In Bengal t,owns. I t  is pointed out  that  in the smaller water works the 
 neth hods of purification adoptod bring about very little improvement in 
the bacterial contents of \vntors and hence it is claimed tha t  the money 
spent in installing these filtration.plants is practically wasted as  the 
only justification far the expenditure of large sums of money on filtra- 
tion-pla,nt..; is the epidenieological safety thereby assured. The methods 
adoptetl in Ecrropean countries are unsuited to India as here econolnic 
condition* nre yenerally on a lowar level and preclude the carrying O U L  

~f esc i en t  and up-to-dt~te schemes. I t  is therefore necessary tha t  there 
should be an  in\-est,i:nti.m as to  the suitability of various methods of 
lvater purifica.tiun for different localities. In tropical climates storage 
I~rings about, n particula!.!y remarkable improvement i r ~  the bacterial 
contents of pollutetl waters nrid conseqrlentlv fol. small communities tank 
\vaters after being snlIject to some dn~rs '  storage form excellent sources 
of water-sapply without any art,ificia.l process of purification provided 
pumps are provided and measures are taken to retain the water free from 
contamination a t  the edgos by men or cattle. In  larger towns where it is 
necessary to have a distributary system sorue form of purification will have 
to be provided. The relative advantages and disadvantages of slow sand 
and mechanical filters for these localities inlist be carefully considered. I n  
the lattor case large amounts of coagulates are necessary and in conse- 
cluence the maintenance charges ;we liltely to be heavy. Although said 
to  b~ fool proof in actual practice they have in most cases not yielded 
hatisfactory resnlts. Slow sand filters llavo given excellent results on a 
large scale, but in the case of the smaller ~ l a n t s  the results have not been 
satisfactory. This however is believed to  be due t o  faulty design. 

Se\v thoracic al>pe~ldnges in arlopheline larvae.--By 
M. 0 ' ~ I R U N I R . \ T A K A  IYENGBR 

The paper tlenls about the occurrence of a paired appendage on the 
~ u l ~ ~ d o r s n l  region of the meso-thorax of anoplieline larvae, which appears 
to  be characteristic of this group as no other culicines studied have them. 
The appendage is very transpalent and consists of a basal pedicel termi- 
rlating in two lobes which are provided with cuticular expansions. The 
t~ppendages are capable of movement and contraction by the action of an 
oblique mnscle strand. The osact fnnctionnl r e l~ t ions  of tliese orgrni- 
; L ~ I -  I I O ~  1tnon.n nor t , l~e i~* Ilo~nology. -411 the nine species so fa.r studietl 
ha\-(> t l~ese  appendages. 1.r. .-l~io~heles barDiros/rts, sinenai.~, rossi. 
atel,lrc~l.~i, l,lit~it)r~ts, cctlicifacic~s, /~rli!~inos~c,s. iam.esi and rttacrdatus. The 
author has also for~nd thtlse appendages in the larvae of -4. maculipennia 
nncl bifurcctirrs frolr~ Enplnnd. 
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-A review of recent investigations on margosic k a ~ t s  allrl 

esters and n con!pal-atire stud!. of ~nargosic ; ~ n d  otlle~. 
esters.-By K. K. CHATTERJI. 

I .  Xnf~ .od~tc tory .  

Formr~la of margosic acid. 

ZI. ~Vlargorric acitl and it., saltu. 

(a) Biological tests. T ~ b l e  T. 
(b)  Bacteriological tests. 

Technique. Table 11. 
( c )  Teets on protozoa. 

Technique. Table 111. 
(d) Haernolytic action or mal-gosates. 

Comparative hoernolgtic tejta with 
pot. cl~aulmoogra b, 
pot. morrhuate. 
pot. oleate. Table I V .  

ZZI. E~tet.s oi m a ~ g o s i c  and other fatt?~ acids. 

(a) Ethyl esters. 
Esters of mergosa oil. 

,, ,, cod liver oil. 
, ., tee1 oil. 
. ,, castor oil. 

etc., eh. ,  etc. 
(a) Becteriologicel tests of esters of different fatty acids. 

Technique. Tablo V. 
(b) Experiments with protozoa. 

Technique. Teblo VI. 
(c) Influence of esters of different fatty acids or1 metabolism. 

( 8 )  Ally1 esters of margosic and other acids. 
Compared with ethyl esters, 
chemicelly and physiologically, 
clinically. 

1 V .  Copper Margonute. 

Method of preparation. 
Racteriological tests. 
Biological tests. 
Clinical use in cancer. 

Method of preparation. 
Bacteriological tests. 
Biological test. 
Clinically : its u ~ c  in gonorrhoe~l urethritis. 

The treatment. of Kaln-nzar w i t h  solne new ;~rltirnonial 
preparations.-By U. N. BRAHMACHARI. 

This paper contains my experiences in the treatment of  I U I I H - ~ ~ % R ~ '  

with tho following new antimonisl preparations :- 



( 1 )  Urea-nntimonyl tartrate. 
(2 )  Ammonium hyperacid antimony1 tartrate. 
(3) Phenyl stibiate of sodium. 
(4) Stibenyl. 

T h e ~ e  preparations have been used by me either intra-venously or 
i~~trarnuscularly or both and the effects of treatment are detailed in my 
paper. The focal reactions in cases in whicl~ they were used Znfmnzuecz~. 
Inrly are also pointed oat. 

($nilline l~aemoglobinuria and the  clallgers of rapid in tra - 
velious injection of concentrat.ed solution of quinine ill 
the treatment of mala.ria1 fever.-By U. N. BRAHATA - 
CHAR1 . 

The first part  of t,his paper refers to cases, which one occasionally 
meets with. One such recent case is fully described in this paper. 
Patient had a n  attack of malarial fever six months ago. After adminis- 
tration of 10 grains oE quinine by the mouth he had haemoglobinuria. 
H e  had recentlj- another attack of malarial fever. ring pnrasites being 
found in the blood. Quinine mas given intramuscularly. This was 
followed by haernoglobinuria The paper is intended to open a discus- 
sion on the treatment of such cases. 

The seconcl part of this paper refers to the dangerous fall of blood 
pressure tha t  may follow intravenous injection of concentrated solutions 
or quinine, in the treatment of malarial fever. I n  my opinion quinine 
should be ziven in dilutions of 10 grains of the bihydrochloride dissolved 
in 200 c.c. in not less than 20 minutes in the case of adults and the rate 
should be still slower in the case of patients under 15 years of age. 
Bayliss' solution does not prevent the fall of blood pressure tha t  may 
take place after intravenous injection of quinine given without proper 
precautions. 

Notes on relapsing fever -By P. BASU. 
Two different types of Relapsing Fever occur in India both of which 

are caused by Spirilla, but these are morpl~ologically distinct from each 
other. One has already been described as the c a ~ ~ s e  of Indian Relapsing 
Fever but the other variety is common in Punjab. I n  the  first type signs 
and symptoms exactly similar to those described as Indian Relapsing 
Fever (caused by Spiroschandinnia carbr i )  are noticed. The cases gen- 
orally show a n  initial fever mhich continues from three to four days 
during which time Spirochaetes are freely found in the circulating blood. 
Vomiting, slight enlargement of spleen and jaundice are usual con- 
comitants. Tn some cases complications (bronchitis, cerebral symptoms, 
etc.) develop. These cases generally get a relapse within six to  ten 
(often 7) days, and sometimes even a second relapse. 

I n  the second type, i.e. the Punjab type which is very common end 
has not hitherto been described, the symptoms are less severe. 

The initial fever starts with rigor and lasts for two or three days 
without any sign of vomiting, or enlargement of spleen. Colnplications 
are rare and the relapses are uncommon. The morphological characters 
of this Spirillurn are quite different from the first. It shows less spirilln- 
tion, the curve being more opened out  and thread is usually doubled or 
coiled up. I n  fact the main differences between the first and second 
f . v ~ e s  are as follo\vs :- ., L 

Spirillum of Punjeb variety- 
Character. Spirillu~n Carteri. (2nd type). 

I,engtli . . Longer spiral more Short spiral, not  more thnn 
than 3. 3. 

Curve . . Open curve . . Open curve, uuunlly doiibled 
11p. 
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Character. spirillllm carteri. Spirillum of Punjab variety 
(2nd type). 

Symptoms . . Severe . . . . Lees se\.ere. 
Complications . . Present . . . . Nil. 
Relapses . . Twice or thrice . . S i l .  
Jlortality . . Few . . . . X i l .  

Etiology. 

The  disease is carried by lice and bed bugs. 

Treatment. 

Prophylactic treatment consigts in systematic diuinlectiot~ of clothing, 
bedding, ancl in the personal cleanliness of each man of the unit in which 
infection has taken place. Medicinal treatment co~lsists in the immedi~te 
intravenous injection .45 grni. of novoarsenohillon. Antimony salts have 
got no effect. Quinine is useless. 

Fatty acids in the treatmerit of cliseaoes catised bv acitl- 
fast germ.-B?y 1'. GANGULI. 

The properties of Chaulmoogra, Nim and Gurjan oils were extolled 
in Aurvedas in the treatment of leprosy, syphilis and other skin dis- 
eases. In  1905, Dycke found tha t  the parasitic nature of the acid fast 
bacilli were due to a fa t ty  silbstance i n  their bodies which conferred the 
great resisting powers in them so tha t  the antibodies were unable to 
penetrate their fatty envelops. He  introduced Nastin-R-a combination 
of Benzoil Chloride with a fa t ty  principle from lepra streptothrix which 
was remarkably successful in the treatment of leprosy. Ropers intro- 
duced the treatment of leprosy and tuberculosis with the salts of unsatu- 
rated fatty acids of Chaulmoograe and Morrhvae oils. C'hatterji intro 
duced various preparations of Margosic acids in the treatment of leprosy, 
s ~ p h i l i s ,  cancer and various skin diseases. Shaw-Mackenzie uses Sodium 
O!eate in cancer. The m o ~ t  important declaration was that from Rogers 
when he pronounced before the Leprosy Conference 1919, t h ~ t t  the bac- 
teriolytic properties resided in the unsaturatecl fatty acids as a class. 

I I .  Action of fat ty  acids.  

1. The injection of fatty acida restrains the vital action of the acid- 
fast  germs, by inducing an antiseptic atmosphere and thereby inhibiting 
their production of toxins which are responsible for fever, malaise and 
other symptoms. 

2. Tho injection of fa t ty  acids removes tho inhibitory action of 
serum on lipaee and accelerate the f a t  splitting activity of lipacre in the 
serum (Shnw-Mackenzie). The most important effect is that i t  excites 
the production of partial antibodies for bacillary fats which causes break- 
ing down of the bacilli and formation of an emulsion of I~acillary pro- 
teins which acting FW auto-antigen excites tho formation of specific albu- 
minolysius causing focal and general reactions. 

3. Besides above, a f ibrol~t ic  property of the fatty acids has been 
discovered which is active against newly formed fibrous tissues. I t  is 
responsible for the elimination of latent tubercular foci from the system 
and thus effecting a more permanelit cure of pulmonary tubercnlosis, i f  
treated with fatty acids. 

4 Lastly. there is a grent poss~hility of fntty acicls ct3 a(1juvants of 
va r iou~  drugs of antibodies eeeking penetration of cells of animal organ- 
ialns RR the protoplasmic rnembraries of the cells Rre of 11poid nature and 



osmosis depends on the ability of the membrane to differentiate by sol- 
vant or nbsorbant action between the substances which seek to pass 
t l~rough it. 

I I I .  Posology 

Determination of the initial dose of fatty acids in pulmonary tuber- 
culosis is very important as too small doses or too large doses are both 
liable to produce hypersusceptibility. The proper procedure is to test 
the susceptibility of a patient by putting him to  certain moderate exer- 
cises and noting reactions after that. Exercise is also tl valuable diag- 
nostic method superior to inoculation with Old Tuberculin in active cases. 
The infebrile and febrile cases of pulmonary tuberculosis can be classifietl 
into subsensitive, moderately sensitive and supersensitive types accord- 
ing to  reactions after exercise. The initial dose should be # t,o + C.C. of n 
3 per cent solution of Sodium Morrhuato according to severity of reaction. 
The nlaximum dose is 5 C.C. Fatt.y acids are contra-indicated in higlr 
intermittent supersensitive type. 

I V .  Role of fatty acids. 

Fat ty  acids are siiperior to Tuberczilin T.A., as in the latter, t o s -  
immunity only is established, whereas in the former, tox-immunity and 
bactero-immunity are ~imultaneously produced. But ,  in a recent infec- 
tion of supersensitive type, fatty acid treatment should be preceded by 
that  with Tziberculin T.A. ,  with a view t o  get tox-immunity. Fat ty  
acids are best indicated when tox-immunity ha8 been fairly established 
in active cases. Again, to at tain high ideal immunity, fatly acid treat- 
ment should alnrays be followed by tha t  with bacillary substances. 

Note on some cultural phases o f  Leislianania r1onovnni.-- 
By 1:. M. DAS-GUPYA. 

A monkey was infect,ed with kala-azar by intraperitoneal injection ol 
spleen emulsion from a kala-azar spleen. The incubation period was 85 
days. The animal shelved great splenic enlargement,. All attempts to 
find parasites in spleen puncture films and on post-mortem were nega- 
tive : but  N.N.N. cultures mere siiccessful. One series of such cultures. 
a f ter  shewing the usual and typical flngellate phase and rosettes, went 
on to shew aflagellate and granule forms resembling those described by 
Dr. Row as  " post- and super-post-flagellate " forms. A second series of 
cultures, after shewing the usual flagellate types, went on to cyst formu- 
tion with finully rupture of the cysts, and de-excystation of very s t n ~ l l  
and very minuto " second generation flagellates." The aflagellate a r ~ d  
granule forms appear to be simply degenerating flagellates: but  t,lie 
process of encystation of L.D. appear to be a vital one, and ma). 
possil>ly be R. part  of the extrahurncln cycle. 

'. Xaga Sore."-By E. C. K. Fox. 
4:tga sore or Ctrchar boil is endemir: in Assam and a t  times becc11or.- 

:.pitlemic.. I t  is shown to  be identical with Tropical ulcer as rnet wit!) in 
,-w.rious parts of tho Tropical world. 

The fr~siforrn L~acillns and spirochaetes met with in this co~tditic>~l 
appear to I,e itlcnticnl ~vith ttlose seen i r ~  Vincent's disense. The carrier. 
of the infection appear-; to be the sinall $reen fly. Siphonella funicoltt . 
and the nrctlrrcnce of  ti11 cpidelnic. is as.;~lc.iat,ecl wit.11 t,he presence of t l 1 1 5  
flj, in largo ~~rlnibers. 
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t'resident :-R 41 EABADUR SARAT CHAB D I ~ A  ROY 
M.A., B.L..  M.L.C'. 

All students of Ant11ropolog~- i11 Inclia will, I unl sure. 
join with me in offering their hearty thanks to the Executive 
Committee of the Inclian Science ('o~lgress for having a t  length 
agreed to  have a separate and inclependent section of Anthro- 
pology. My first impulse on receiving, late last jCear, the 
flattering invitation to  preside over the nieetings of this sec- 
tion was to  thankfully decline the honour on the ground of 
unfitness. Apprehending however tha,t furt , l~er tlelay thus 
caused in selecting a. President might perhaps lead to a further 
postponenlent of the inaugurati311, or. more correctly, the 
revival of a much-needecl separate anthropological section, 1 
felt bound to  accept the invitation as a call of d u t ~ .  And so 
1 beg to offer my grateful bhanks t,o ;ou a,ll. gentlemen, for 
having done nle the high honour of electing me President of 
this section. Although I an1 painfully conscious of my own 
unfitness to fill the onerous task of presicling over Lhe nlectings 
of such a learned body, 111~. only excuse for standing here to- 
day is my ardent devotion to  the science and my recognition 
of its paramount claims to our attention and service. 

The claim of Anthropologj~ t,o be recognized as an inl- 
portant science c i ~ l  no longer be seriously disputed even by 
the votaries of the exact sciences. Such a rigorous critic of 
science as Prof. Karl Pearson, the celebrated author of the 
Grammar of Science, in his Presiclerrtial Address to the A~ithro- 
pological section of the British Association for the Advance- 
ment of Science, a t  its eighty-eighth arlllual meeting held a t  
C'ardiff in A u g u ~ t  last, declared that  Anthropc~log~ should 
hold the positiorl of the .. Queen of fjcicllces, a1111 form the 
crowiling stud) of the academic curriculum." Ancl he emphas- 
ized the necessity of having institutes of Anth1.opo1og.V for 
teaching and research in order to place a.nthropologicnl science 
in its true position. 

Although but  few leanled societies in Indi ;~  have paid 
adequatg attention in the past to the claims of this science, 
and Indian Universities have hitherto ignored those claim,+, 
there are fortunately indications that Indian ~chnl~lr : ;  and 
educationists are now slvwly wtking up to the neces~ity of 
having mit,able institution8 in this country for antll~.npnlogic.al 
study and research. And it augurs well for t,he fu turc  of 
;tllthropological research in India tha t  latterly : t  fe\v ~ ~ e s c n r c ~ l i  
societisa in the count,18y are paying increasing n t t r l ~ t i o ~ ~  to tile 



science: ancl more than one Indian U n i v e r d y  have introduc- 
f:d Anthropology as  a subject for their degree examin rc t' lons ; 
and a t  least in one University-the premier University of 
Calcutta. adequate provision for regular instruction in the 
science is being made by the  creation of Chairs, Lecturerships 
and Readerships and the forma,tion of an Anthropological 
hluseum and Laboratory. I t  is none too early therefore tha t  
the  Executive Committee of the lndian Science Congress have 
a t  length decided t o  have an  independent section of Anthro. 
pology-a section which though n o m i n a l l ~ ~  ir~augurated in t h e  
first year ceased to  ha re  a.n independent existence since the  
second. We may no\\. confidently expect that  sl~cceeding 
sessions of this Congress will be nrelcolued by an ever-in- 
creasing number of votaries of the science all over India a s  
suitable occasions when they may come together once a year to 
exchange ideas, report some of the interesting results of their 
year's anthropological work, a(11cl discuss methods tha t  may be 
nsefull!. followed ant1 problerns t,ha,t a\j.ait to  be seriously 
tackled and solved. 

9 s  this is practically the first. sitting of an  independent 
anthropological section of the C'ongress, i t  is perhaps fitting 
tha t  we shoulcl talie a ra.pid sur\-e!- oi the  anthropological work 
so fa.r done in Intlia. and form a, rough estiinate of the  enor- 
inous work that  awaits to he (lone in the fut,ure. 

I n  reviewing the past history of anthropological research i 11 

lnclin. t he  first thing that. strikes the Indian 
of Indian student a ~ ~ d  makes him hang down his head 

workers In Anthro- 
F J O ~ O ~ . \ ' .  

in shame is tlia'i. up  till the present, almost 
all that  has bee11 accon~plishecl has been tlie 

\\.orB of European investigators \shereas we Indians have 
cu1p;lbly neglect,etl to take oul- proper share in the work. 
Instead of taking, ah we should have done, a leading part in that  
work, :t few of us haye contributetl in periodica.1~ onlv occasiol~nl 
paperti of ethnological int,erest written nlostly by way of 
intellectual 1,astirne cluring intr~:\~a.ls of other business ; and only 
;, fr\\. others have tiilien generally the minor part of collectors of 
infornlation for  official conlpilers of GazeDteers and Handbooks 
011 Castes ; L I I ~  'l'ribcs. And it.  nus st be confessed t.11at hardlv an!- 
svsteluatic anthropological work by a11 organized band of 
de\,oted \\-orkers has yet been serious1,v~atternpt~ed in this country. 
'rIlis is all tile more to  be regretted as but few c o u ~ ~ t r i e s  presenl 
a wider field for ant,hropological i~lrest,igation and afiord llronlise 
of a, richer harvest. 

The ethllo?ogical \vork liitllerto done in India falls rouglll! 
into three classes : ( 1 )  Nncrazino .\rticles and Art,icles in tll(' 

O. ,jourllals of lei\J'llccl Societ,les : ( 2 )  C;o\rernn~e~lt Rcports i ~ l ~ t l  

Hn,ndbooks 011 ('k~stes and Tribes; ;111d (3) bIonogmplln olh 
l,articular Tribes or Cnst.es. 

~t j, to tllc Asiatic Society of Ih?llgnl tJhat, \\ 1' one till. 
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beginnings of anthropological investigation in this couutrv. Jt' 
is to that  society, the scope of 1~11nse inqui- 

Magazine 
Articles. ries was laid down in 1774 in thc inaugural 

address by it,s founcler and first President 
Sir Wil~iam Jones, as . '  t,he entire field comprised in the words 
Man and Nature, " t'hat inodern research in Indian Ethnogral~hy 
and Et,llnology may be saitl to owe its foundat,io~l. 

But hu\v insignificar~t has been the part  taken by Indian 
Scholars in laying down bbose  foundation,^ and builcling up 
the superstructure niay be j11clgc.d from the fact thnt witthin 
the first hundred Tears of the establishn~ent cf the ,\si,zt,ic 
Society of Hengal-from 1784 to 1883.-out of n lit'tle over 
ode hundred anthroy)ological papers published in tllc Societv's 
.Journal anil Proceedings, the cc,ntributions of Illdial1 u.riters 
did not amount to more than three short papers-ancl tliose 
of comparatively minor importance,-nan~el:,-: olie 011 .' The 
Trial of Ordeal among the Hindus " written by .4li [brahim 
Khan (Magistrate of Benares) and communicated tn t.he 80ciet~~- 
by Warren Hastings in 1784 (Asiatic /L)e~eu.rch~s: Vol. I .  1). :123), 
n secoild on .' The Shiaposh Tribe or Reputed Descenclnut,~ of 
,the Macedonia.ns," by one Mr. Mohan I,al in 1834 (Asiatic 
Researches. Vul.  111, p. 76) ,  and a third on " 'Yhe Esafza'i 
Afghans " by one M a s h  Ali in 1845 (J.A.S. B. ,  Vol. XIV, 1). 736). 
The rest were all from the pens of European writers. mainly, if  
not wholly. Governmeilt officials or Christian mirsionar-ies. I t  
1va.s during this period that  our first definite knonleclge regarding 
the wild tribes of Tndin began to be gradually nccuuiiila~ec1 i n  
the pages of the Society's Journal through the contributions 
mo.;rtly of European t\.riters. Thus: our fitst definite l<no\~ledgc 
of the ethnography of  the hill tribes of Hindusthan norbh of the 
Vindhyas was practically derived durins this period mostly from 
articles contributecl to the .Journal by such pioneer workers 3s 
Lieutenant T~ckell  who, between the years I810 ancl 1842, wrote 
about the Hos of the Yingh1)huw. District and the Benc1kn.r~ of 
the Keonjhnr State, Colorlel Sherwell \vho, in 1851, ~ ~ f r o t e  
about the Maless or Paharias of the Rajmahal hills, E. A .  Sarnael~ 
who in 1858. gave a n  interesting account of the Juangs of the 
Keonjhar and Jll~cnlinnnl States in Orissa, Dr. F. I,. Stewart who, 
in 1865. wrote about the Bogshas of Upper India and Colollcl 
1)alton ,vho between the years 1865 ancl 1872: contributed 
sevxal interesting papers ahont the hill tribes of Chota Nagpu: 
and Orissa. 

Similarlj. it n.as dnring this period thnt the  investigation^ 
of such European writers as Dalton. I-Iodgson, Robinson, 
Rawlina, Elliott, I?owlatt. MncRae, Wilcox. Reynolds, Rarbe. 
O'Donnel, Otto de Change: 1,ieutonant Y rile, C. S. C'nmpbell. and 
Rev. F. Mason. brought together a mass of informn1;ion regardin: 
the tribes of Assnrn and the North-Eastern Frontier of India : 
allch investigators a,s Hotlgson, iVIcCnsh, Wood-illason, and 
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A.  Campbell publisher! in the pages of the Society's ,Jounlal all 
amount  of inforlnation regarding the tribes of Nepal: Sikkiln 
and other Sub-Himalayan tracts writers like Hodgson, HalEour. 
Lieu tenan t-Colonel Showers and others contributed articles i l l  

the  Journal regarding the tribes of Central India ; and inre,.- 
tigatol-s like Hodgson, Ward, Ross and c)the:.s publislled in tile 
.Journal the  earliest accounts of the tribes of Souther11 India. 

Another more papular journal-the Calcutta Keview- 
which was started in Ca1cutt.a under European Editorship in the 
year 1843 also published from time to time some i l l~~niinating 
articles on lndian tribes and ca,stes which supplement,ed 
our earlier knowledge of the ethnology of India ; but  here, too, 
the majority of writers on ethnographical subjects were 
14:uropeans. l'hns, o r ~ t  of fifty-three articles on Ethnology and 
Folklore published in t,he Calcutta Heview from 1543 to 1883. 
as  n1an.v as fortv-three \\?ere from the pens of Euroi~ean con- 
tributors. As in these journals so also in the India,n .4ntfiquary 
which was started a t  Bombay in 1872 by Dr. Burgess as a 
powerful rival to certain sections of the Asiatic Societ,y's Journal. 
the  number of Euroj~ean contributors of articles 011 Indian 
Kthnology and Fo1klol.e has been very much larger than that  of 
lndian contributors. 'J'hus out of over two llunclrctl a n d  sixty 
sucl.1 articles and notes which appeared in the Indian :\nt.iquary 
from 18'72 to  1883, l~nrcllyv more than a. clozell a.t.ticles n-e1.e 
contributed by Indian writers. 

Since 1883, although we havc a slightly better acconnt to 
give of ourselves, Indian n,ritcrs on an thropological subjects 
still remain in R l i~peless minority. Thus, out of a b o ~ t  t\\.o 
hundred and fifteen articles arlcl short notcs on Ethnogmphj- 
and  Folklore tha t  a.ppearet1 in the Proceedings, Journals ant1 
M'lcmoirs of the Asiatic Society of Brngal from 1884 to 1920. 
not  more than sist,y .five \\,ere contributed by Indians. Simi- 
!arly, out  of about seventy-six anthropological articles in thi. 
(.:alcutta Itevien. from 1884 to 1920, only thirty were from t8hls 
pens of Indian ~lri t ,ers,  a.nd Inclians are responsible for no 11101~ 

than one-hundred and t .hir tv-t \~o out of a total of about four 
hundred and seventy-seven a,rticles 011 ant hropologica~l subjects 
t,hat appeared in the lndian Ant,iquar,v from 1884 to  1020. 

You will have noticed the coml?ara,tive increase in tllc 
rlulnber of ant,hrol~ological notes and articles in the .Asiaticb 
Society's Journal (luring this second period. This is p:lrt'l!- 
due t o  the actmion of Gover~lruent \rhich from time to  tinle felt 
the  necessity, for adn~inietrat~ive purposes, of 11381'illg betft,el' 
informatiou about the custonls and mentaljty of p?oplt' 
of India. Thus,  in 1891-92, t.he ~ o v e r n m e n t  of Zndii: ?:XU- 

]atecl t o  t,he ~ ' ~ ~ \ r i ~ c i a ]  (';overnmen ts and .4d1liinistr;\tiolls ;' 
scheme prepa,rod b?; J{islcy for l)rotnot'ing tile syst,plll;lt,ic stll('?- 
c-,f etllnogmlllly ill India,, alld it \VAS suggested that societ,ics 
formed for scientific cllqlliries  night. 11ndertal;r collatl' ~ ~ 1 ' ~ ~  



publi5h illforlnatio~l sent to them. I t  was in pursuance of this 
suggestion that t'he Asiat.ic: Societj- of Bengal added to its 
~lournnl n t.hircl part dealing with Anthropology, Ethnology 
itnd Folklore. And the (.:overnment of Bengal, 011 the 7th 
November, 1892. sarlotioned a grant of two thousand rupees to 
meet. t,he cost of this third part  of the Jorlrnal and, it1 the sitme 
year, the Assaln Adlni~i is t rat io~~ ~naile a glVant of rupees one 
thousand n year to the Society for ethnographic ivork. .In the 
next ]line Fears, frorn 1893 to 1001, fi fty-nine anthropological 
1)apers were received by the Society lor publicu,tion in its 
.Journal. But  the anloaut nntl quality of inEorlnatio~l thus 
published provecl to  be verj- poor. The number of really good 
1)apers such as  the one on .. The Religion and Customs of the 
Oraons " by the lie\- Father Dehon and another on " Mundari 
Poetry " b. the Rov. Father Hoff mann, was disappointingly 
small. The Council of the Socieky in their anxiety to improve 
matters now resolved to a.dd to the third part  of their Journal 
iln Ethnographic Supplement on t,he lines of the short-lived 
" l'unjal) Notes and Queries." Only ttvo copies of this Sup- 
plement, were. howerc~.. pn1)lished in 1903: when the then 
Anthropologic;~l Secretary, hit.. (after\va.rcls Sir Edward) Gait, 
Iiaving proceedetl Ilolne on furlough i t  was unfortuna,tely tli.;- 
c.ontinued. 

I11 these Etli~iographic 8ul~pleinents, too, out of the fairly 
large  umber of short, notes co~ltairlecl in them, onlv ;I. very few 
uerc contributed by Indians. Thus, of the forty-eight short 
notes or paragrapliu i n  the  first Supplelneut, on1.v six were 
contr~hutecl 1)y Incl ia~~ gentletnen and the rest by Europeans. 
nlost'ly Magistrates and Blissionaries. Officers of Government 
had indeed an incentive for such work which non-officials did 
!lot, possess. Again, on the 7th February, 1907, we find t,he 
then 1,iente;lnnt-Governor of Bengal, Sir Andrelv Praser, iu 
his annual Presidential Address to  the Asiatic Socictj. espressirlg 
his regret that  so few officers of the Indian Civil Service and 
other services were members of the Society and contrib11tor.s 
of papers regard~ng religious legends, faniilj- or caste obser- 
V H I L C ~ : ~  nr~tl similar ethnographic. inforn~ation. In conse- 
(lu(.nc.r? o f  Chese remarks, a comlnittee was appointed to  
consi(le1. ' .  t l~e .  question of directing and encouraging researcll, 
i~ncl pro~uoting Irnonledge of Indian life and corlditiorls 
amongst Government officers in thc province " And in order 
that the Societg might a c t c ' a s  a centre of reference and bureall 
of information for all Government officers in Bengal who desire 
to pursue researches in connection with the history, religioll, 
u.+iL%($H and folklore, " it was proposed to appoint an officer who 
might '. reply to ally questions, suggest sources of information, 
course of st,udy, method of treatment, etc. " The Government 
\ v l ~ i ( :  11 \\ i ls  requested to meet the expenses, sanctiorletl on th('  
'rbd of  T)cbcctrnt)~r, 1908, a11 nrlnunl grant of three thousand a i s  
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llundred rupees for paynlent of a lnollthly allowa~lce of three 
llundred rupees to tlie officer to be 11laced in charge of the 
Burea,u, ant1 ~ I a h a r n a h ~ p a d h y v a ~  Yandit Hara Prasad Shastri 
\\.as selected for the purpose. The utility and importance of 
this Bureau collsistrd in the services i t  was calculated to  render 
Lo Government officers requiring expert assistance and guid- 
a,nce in aiitl~ropological investigation. Very few oficera would, 
however, appear to have availed the~nselves of the facilities for 
i ~ n  tl~ropological study thus provided. At any rate, the anthro- 
polcgical section of the Journal does uot appear to have been 
since enriched by any a.ppreciable increase in the number of 
contributions froin Government officers. And non-official 
Indiails 11a.v~ I)een generally as iildif'ferent to the claims of 
:in tllropolo,., uv as evcr. 

Other provi~ices in lnclia lrave unfortunately much tlie 
s;Lllle story to  tell. Thus, in Punjab, Denzil lbbetson, in the 
l'reface to  his Report on the I'unjab Census of 1881, dretr 
attention to ' -  the  extraordinary interest of the material which 
lies in such abunda~lce ready to tlie hand of all Indian oficials, 
and which would, if collected and recorded, he of such immeuse 
value t o  stutlents of sociology. " And, in 1883, the "Punjab 
Notes and  Queries, " to which I ha\-o incidentally referred, was 
started under t,he editorship of Captain Temple with n similar 
object as the later Ethnographic Supplement to the Journa'l 
of the Bengal Asiatic Society, but witllili five years, in 1887, 
becanlc similarly defunat. J11 the North \Yestern Provinces, 
;\ similar periodical started ill 1891 under the editorship of the 
distinguished Anthropologist Dr. William Crooke, then a mem- 
ber of tlie lndian Civil Service, under the title of '. North 
.Indian Notes and Queries" n-it11 the same object of collectillg 
" aulihentic notes and scraps of information regarding the 
c o u u t r , ~  and the people," shared the same fate ill 1896. 111 

.I3ornbay, although an  Anthropological Society has been ill 
esistence since 1886, ancl hns published in i ts  lJournal sonie 
really gootl papers, the nu~uljer of its inembers who like 
Mr. saldnnhn or Mr. I\lorli, take an enthusiastic part  ill the So- 
ciety's wol-l;, appears to  Ije disappointingly small, and solid 
c.ontributiolls by t,he society to our stocl; of anthrol)ological 
k~iowlcdge have thus bee11 necessarily scanty. 

r l h e  , hfythic Eociety of Liangslore, st.arted ill  1909, ancl tllc' 
I3ill;tr and Orissa Research society, started in 1913, htlve eacll 
tried to contribute its hulllble mite to ilnthropologicnl research 
ill .[ndilb, but these, like tht: other societies, suffer fro111 \\'ilnt ot 
adequate pract,ica] support ;lncl co-o1)eratioll from l l ld i i~ l~  st1'- 
tlents nrld \\.e find Sir Edivard Gait', the first 
!'resident founder of t,]le J3ihnr i ~ n d  Orissa Researcll Socict.!-, 
11, llis last llnllual Presidelltial Addrcss on t,he "3rd Decelnbtbr, 
1920, lalllentillg,-~ ~t is muc]l to be regretted tllnl: not , \~i th-  
sla.ntling the ethllologic;ll 111nteri;~l available ill n I I  dirc'c- 
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tions, our members as a body have not yet taken lnuch 
practical interest in tbis branch of the Societ,v's activities'' 
(Journal oj the Bihar nncl Oris.src Research Societjj [ 192011, Vol . VI . 
p. 469). 

It is refreshing to t,urn from this disheartening account 
of thc: comparative failure of scientific so- 

Handbooks on 
Castes Tribes. cieties to organize bautls of ethusiastic work- 

ers in Indian Ethnology. to another phase of 
arlthropological ~ r o r k  in Ind-ia,-that of the compilatiou of S ~ S -  

tematic catalogues of the castes and tribes of each Province. 
ancl collecting and consolidating all available information about 
thcm whether occurring in published books: Reports and maga- 
zine-articles or in unpublished officinl recot-ds. :I1he conlpara- 
tive success that  has attended this bra,nch of anthropological 
work in India appears to be due to the fact that  i t  has bee11 
carried out a t  the instance and expense of (iovernment and 
mostly hy its ou7n officers, and there was t,herefore no clenrt,l) 
either of funds or of workers. Such defects ancl illaccuracies 
as are found to exist in some of the C;overnment publica,tions 
el1 Castes and Tribes appear to be due to the fact that  materi- 
als were sometimes taken, without verification, from reports 
callecl for from Z'olicc Darogas, School Sub--[nspectors and 
other subordinate officers or private individnals who did not 
possess either the necessary equipment for the investigation 
of the questions referred to then1 for inquiry nor the desire 
or the incentive to make careful and intelligent inquiries and 
to appreciate the sigilificance of all the questions put and the 
answers elicited. Every regular field-worker in Anthropology 
will understand the risks of error that such a course necessarily 
involves. 

The British Government was from the beginning alive to 
the administrative value of a knowledge in its officers of the 
economic condition, social organization, customs. habits and 
religion of the population placed under them. Tl~ils, as early 
as the 7th January 1807, we find the Court of Dirertors of the 
Honourable East Intlia Cornpan? writing to the (:overllrnent of 
the Presidency of ~enga1,--' We are of opinion that a stat,is- 
tical survey of the country under t,he immediate :tnthority of 
your Presidency, woulcl be attencled with mncl~ utility ; we 
therefore recommend proper steps to be taken for carrying the 
same into execution ." 'Che Court further directed t,hat Dr. 
Frar~cifl Buchanan, who had been employed by t,he Marquis of 
Wellealey in the survey of Mysore, should be appointed for tho 
survey. Accordingly, 1-)r. Buchanan (afterwards Buchanan- 
Hamilton) was appointed b y  the Governor-General in Council 
with a monthly allowance of siccu rupees fifteen I~undrerl 
e x c l u ~ ~ v ~  of his usual pay ancl bnltn, and 2uppliecl with n stalT 
of " efficient learned assistants, diaaftsrnetl, etc.," to Carl.\. 
through the work. 



I n  seven years, Dr. Ruc11ana.n could only complete the 
survey of the  then districts of Bihar, Patna,  Shahahad, Bhaga]- 
pur: Djnajpur, Gorakpilr, Purnia, Rangpur and Assam. The 
materials thus collected in twenty-five folio volumes were 
forwarded t o  the  home authorities in 1816. The volumes which 
have since remained in t,he I r~d ia  Office (formerly the East 
India House), are  reported to contain among other things a 
mass of information regarding the manners, customs, reIigion. 
etc., of the  inhabitants. Hut,, u n f ~ r t u n a t e l ~ r ,  much of the eth- 
nographic material contained in these volumes have hitherto 
remained a sealed bool;, although three volumes of selections 
from these valuable Reports and Journals were published, in 
1838. by T~lontgomery Martin uncler the title of " The History, 
.Ant.iquities, Topograph:~ a,ncl Statistics of Euste~qn India comp- 
rising the districts of Behsr, Sha,Rabacl, Bhagulpoor, Goruck- 
1)00r. Dinajpoor, Puraniya, Rungpoor and Assam, in relation 
to  their Geology, Mineralog:, Botany, Agriculture, Commerce, 
Alanufac tures, Fine Arts, I'opulation, R.eligion, Ed ucaLion, 
Stil.t,ist'ics, etc." It is uilclerstood that  the publica,tion of the 
ethnographic material contained in nuchaman-Hamilton's 
Journals is now under the consideration of the Secretary of 
Stat,? for India. 

The next at tempt of this kind appears to have beell n~acle 
in 1520, by Walter Hamilton in his ambitious wol-lr entitled 
" A Geographical. Statistical and Historical Description of 

Hindostan and Adjt~cent Countries," which was prepared, as 
the author iilforrns us, by collating a.11 printed documents 
acceseil)le to  the  public and all the manuscript ~.ec:ords and 
Go\-erninent Reports deposited in the archives of the India 
I<oa,rd An att,empt. was  made in the two volumes of this work 
to describe anlong other things, the castes and tribes iuhabit,ing 
diflerent parts  of India. But how meagre was the informn- 
tion tha t  Ha~llilt,on cor~ld glean fro111 all these sources available to 
him. may be seen from o ~ r k  one illustration. Chota Na,gpnr. 
a.se[-er~: student of Indian Dt,hnology now knows, is the home of n. 
n u ~ n b c r  of nborigirlal nnrl semi-aboriginal tribes besides several 
Hinctu castes. Bnt all the information that  Walter Hamilton 
could give us in 1820, was.-"The Khetauri. the Iioeri, nncl 
the Dhnnggar. a1.e still the ~~r inc ipa l  inhabitants of Chot:~ 

lvhere it; is sa,id that  the latter. and pl.obnblr th. 
fornler do not  speal; the Hindi language. The Dllall!:gar are , J 

still impure arid pl.ol,abl,j- unconverted Rlleccllas (p .  2% 1. 
Apljarcnt,ly nalue Dhanggar refers to the Oranlls. Eigllt 
years la,ter \vllell the same author brought out in ~~ol ldol l  the 
second etlitioll of his Other n-or]< " The .Ea ,~ t  India Gazetteer." 

' t h e  only additional illforlna.t,ion th:tt he could give abollt tile 
~s l io t i l  Nnirpr:l. tribes is the exisdence of  Uilll!' st,rallge tribe2 
of \\.haul tIlc. n,ut,hor call 1l;tlne only t\W. n:l~ll~l!', the Coles 
of Talll:\I* ;b!- \\.llicl1 terlll npl)arentl!- tmhe b!lllldas are llleallt,) 
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and the Lurka Coles n f  Singbunl (meaning the Hos). But 
of the customs and nlanncrs of these st.range tribes next, 
to  nothing was yet known. The entire etrhnologicnl informa- 
tion about Chota Nagpur given in this second edition of the 
" East lndia Gazetteer " is contained in the follo\ving pare- 
graph : " The impervior~s fastuesses here conceal n ~ a n v  strange 
tribes, \rho even a t  this late era of Hindu predominiince, have 
not yet become converts to  the Krahminical doctrines. and arc3 
consequentlg classed by the priests alnong the abominable. 
The Khetauri, t,he Koeri, and t,he D h a ~ ~ g g a r  still compose 
the bullc of the inhabitants and some of these ?,re said to 
speak the Hindi Language. The Dhanggar itre still impure 
unconverted Mlechhas or barbarians. This territnrv contains 
a large propo~ tion of Cole and Tlurka Cole tribes. more especially 
in the pergunnah of Tamar and the tracts situated near t,he hills 
that separate i t  from Singbboom. where there were disturbances 
in 1822. The Tamar female Coles possess some wearing apparel 
but those of the 1,urka Coles go entirelg naked except a small 
piece of cloth. They appear to be Hincloos, but of the most 
degraded castes." 

Thornton's "Gazetteer of the Territories under the East 
India Cornpn~iy '' \vhich appeared in four volumes in 1854, did 
not make any material addition to the then meagre knowledge 
of the people of Il~clia: although in the Preface to this booli 
which was con~piled under the authority of the Hon'ble Court, 
of Directors of the :East India Companv, chiefly from docu- 
ments in their possession, we are told,-. the pre3ent work is 
the first tha t  ever aspired to  the character of completeness as 
a Gazetteer of the territories nntler the Government of the 
East India Comlm,nv and of the nnt,ire States on tile continent, 
of India. " 

A more satisfactory attempt a t  preparing a genera,] account 
o f  the people of lndia, based on all sxisbing materials as well 
as personal observation and inquiry in several lmrts of India, 
wau tha t  by Mr. Justice Campbell of Calcutta. His essay of 
152 pages on the '' Ethnology of India " was published in 
186(j as :I supplementary number of the Journal of the Asiatic 
Society of Benga,l. The paper was designed: as t h ~  author st,ated. 
'. to assist both Government o!Ticials and private persons in mak- 
ing classified and descriptive lists in such a uniform manner 
; ~ n d  with such a uniform nomenclature and nrr;xn,oement. that 
i t  may be afterwards possible to weld tosether thc whole of tht* 
information thus obtained." Thp author hoped that  such all 
' ethnological skeleton ' might serve as s guide and morlel into 
which t h e  variouu details collected by fnturr: investigators 
might he fitted. Rlr. Justice ~ a m ~ b e l i  frankly churacterize~ 
hi3 paper as " an avowedly irnperEect sketch, designed to elicit 
the information which may afterwards render some- 
t,hing more complete." This rnode~t  nttit~ltle is in agreeablf' 



l ! ) 2  I .] l ' h e  Eighth I ~ L ~ L u ~  8 1 - i e s l c ~  6'on~re.r .s .  CCSS.\ \- 

~:ontra:t to the  tone of the contemporary eminent English 
ethnologist. Dr. R.  G .  Latham, then Vice-President of the 
Ethnological Society of I.ondon. who. in 1859, published his 
" Ethnology of Tndia " in 375 pages. This was a n  extract 
from his t ~ o - v o l n m e  11 ork. .' llescriptive Ethnology," in which 
11e claims to  have attempted .' n lull and systematic description 
of the several varieties of mankind." Unlike Campbell. 
Latham, who appareutly had not the advantage of a personal 
knowledge of India and her peoples, was inisled into asserting 
as yearly as  1859,-" Of no country is the ethnological litera- 
tu re  Inore valuable, full and reliable than that  of Bribish India." 
-4nd " the Nilgherry Hills," he tells us. " are the parts which 
have been best investigated. " ,411 the information, however. 
\I hich Dr. Latham could give u s  of the tribes of these hills is 
contained in the follolving fen lines : " They ( t h e  Nilgherry 
Hills) give us :- 

T h e  'I'udas-Infanticide l)olyanclrisls, who are fe\i in niim 
ber, and less Hindu than their ueighbours : 

The Cu~umbnrs,  Czi~umnrs or Curbs ; 
The I~ular-(compare the name Warali) ; and 
!I1lbe Ru~luqnrs-all fragmentary, pagan, and semi pa gat^ 

populations. I n  the Tuda creed the  black stone has 
a prominent place. 7'11e fuller fornl of the word i.: . . Tudava. apparently n.or(l for \\-orcl "Tulava 
(pp. 358-3.59)." 

\Vit,h greater cliscriinination born of some personal kno\\.- 
ledge, Mr. Justice Campbell says of the Todns,-" They arr 
llot properly Hindus. but no one who ha,s seen them would for 
;L moment suppose that  they belong to the Negri t ,~  races. 
They are evidently Caucasians of a high type. In  t ru th  they 
are bu t  a very small tribe; the common tradition and consent, 
of the  country makes i t  clear tha t  they came as conquering 
immigrants to  their present p o s i t i o ~ ~  at a cornlba.ratively recent 

a ion more period and their pastoral habit renders their migr t' 
easy. Their language so small a body may n,ell h i~ve  almost. 
lost during their wanderings among Dravidians " (pp. 21-25). 
I t  is interesting to  note that  in the In,test authnl.itative work 
on the Totias, Dr .  R,ivers suggests tha t  the Todas ;:nay have been 
tlerivecl from ancient immigrants fronl the south. either A ~ F R I I  
Nambut,hiri Brahmans or the  strongly Arynnised Nairs \\rho are 
-o largely of Nambuthiri blood ( p. ,709 ) .  Of the other Nilgiri 
tribes Campbell writ;es, (PI?. :10-31), " These seems t,o be sonlc 
doubt whether the Badagnrs and TZotas of the Lower Nrilgherry 
t~ills are proprrly Aborigines, t l ~ e y  being, it appears. immi- 
?rants in those parts, a,nd Carnnlbnrs the true nbori~ines. 1 
have not been able t o  meet \vith any very c!ol~necrted or detailerl 
acc:ount of the thoroughly Aboriginal tribes of tile hills nntl 
forc.st,s of the i\'ilghersies. I'ulncys, ;md Western (2hnt.s. Tl~c. 
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\\lord Jfn lensz~r  seems to mean s i n ~ l ~ l y  a hill man, and the more 
praper tribal designations appear to be Carambers, Irulars, 
Puliars, and Veders. These seem to  be tribes in the very 
loivest stage of savageness, with in fact scarcely any agri- 
culture, mere Inen of the woods. They are represented as of 
yerv diminutive stature, with thickly matted locks and supple 
limbs. living under trees or caverns, keeping sheep or collecting 
forest produce, very stupid but  also very mild and inoffensive, 
except t,hat tliey have a great reputation as sorcerers, and 
themselves believing. in a religion of demons and witchcraft, are by 
their neiohbours bel~evecl t,o be highly gifted that  way, although 
they seem to be very inferior to the simple but  sturdy and 
industrious Coolees of the North " ( pp. 30-31 ). To us, with 
our present better knowledge of the southern hill tribes, it 
would appea.r that  here the writer confuses the characteristics 
of different tribes,-of the black Irulas and the better-looking 
and more well-to-do Hadagas who are both agriculturists of 
the Nilgiri hills, the full-bearded, well aquiline- 
nosed, light-coloured Todas who are the pastoral tribe of those 
hills, the carrion-eating Kotas who form the artisan class, and the 
\\.ild miserable-looking Kusun~bas with their matted hair who are 
the sorcerers and wizards of the Nilgiri hills, the l'ulagans who 
are the agrestic serfs of Alalabar and the short primitive Vadars 
or Mala ( hi!l ) Vedans of T;,avancore 15110 file their t,eeth and 
1;indle fire by f~.iotion and 11-ho are s11ppouc.l by some to he 
idelltical in race n-ith the Vecldas ol (:evlon. 

I11 the opening lines of his paper, Campbell informs us that 
' '  the great subject' of Indian Ethnology has been taken up by 
the Asiatic Society of Bengal in a serioils anti earnest manner, 
:r,ith a view to t'hat a.ctual observation and practical inquirv 
which is only possible In the countries and on the spots where 
the various races are found, or where specimens of them rnay b(: 
c l lected together ' '  ; ancl that '. the Ciovernment has already 
consented to talw the first step in aid of the ~novement by 
collecting f l . 0 ~ 1  its officers. in all parts of Tndia, lists of the races 
and classes existing in the various districtg. ' In compliance 
with a requisition fr(otn Ciovernment to all the Commissioners of 
Divisions to furnish lists of the various tribes and castes found 
within their respec:tive jurisdictions. some devcrlptive lists were 
prepared ancl submitt,ecl to Government. And. in 1869, the 
(4overnmenl; of 1:erlyal selected (,olonel Dalton, to edit the ethno- 
logical information thus obtainecl. J)slton, however, offered tp 
preparc a clescriptive account of the tribes oE [{engal and Assam. 
[rot only from the materials thus obtained but also bv colln,ting 
;dl available sources of infornlatiou such as official rep*)rt.g. j o l l y -  
r~als of lear.nerl ~oc ie t  ies. a ll(J other puhlicatiot~u. The Anintic 
Society ok I<eng:~l tpn(leret1 t,l)eir service.; to Gove~.nment to 
*~iperintc~,(l  the printirlg of t h o  \vork, ant1 the C:ovc~rnment which 
t~nrlert,nook the lhl icntion n f  the work thnnkfullv accepted the 
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offer And in the splendid quarto volun~e of Da,lton's " DescrilJ- 
t,ive Ethnology of Bengal" published in 1872, we have the first, 
authentic descriptive a,ccounl; of the hill-tribes of Bengal. Billar. 
C'hota Naypnr, Orism and Assam. 

Although, a.s a result of subsequent investigation. 1i.e 
are non in possessioli of a quantity of additional information 
a bout some of the Assan? and Chota Nagpur tribes, and, in the 
light of such knowledge: we car] point our finger a t  occa,sionaJ 
ji~a:c~~ra,cies and shortcomings in his descriptions, Dalton's wi!l 
a,ln.ays rema.in t,he n ~ o s t  valuable pioneer account of those 
hill-tribes. 

The dec,ade that  followed the publication of Dalton's 
" DeecripLive Ethnology " was a period of increasing Govern- 
ment activity in the collection of statistical and other data 
relating to t h e  various provinces of India. The Census Reports. 
Statistical Accounts, District Manuals and Gazetteers, Settlement 
Reports. Reports of the Linguistic Surrey of India, and even tlie 
Archz~ological Survey Reports published under Government 
aut,hority during this period supplied a mass of incidental 
information relating to  the castes and tribes of India. But the 
infornlation thus incidentallj- collected could be neither accura tp 
no:- eshausti\:e. And in Septenlber, 1882. the Gorernn~ent  
of [ndin a t  the instance of the Census Comnlittee issuer1 a 
circular to all Provincial Governliients and Administrations. 
suggest,ing t h a , t i '  st.eps should be t,aken on the basis of the 
stat.istics r~ecorcled in the Cens~ls of 18nl towards c,ollecti~~n 
nicre precise information than a t  present exists regarding tile 
caastes and descriptions of the people of India." Accordir~gl>-, 
in February 1835. Rlr. (afterivard Sir Herbert) H.is!e- \vas 
selected hy the Rengal Government to  collect deta,iled informa- 
tion of tlie castes, tribes and sociology of the l'rol-ince. -41itl 
lat,er, Dr. Wil1ia.m Crooke was selected by the Governme~~t  
of the Korth-Western Provinces (now the United Proi-i11ces 
of Agra and Oudh) for similar work in that  Province. I n  Ills..-. 
1901, t'he Government of India formallv sanctioned t,he scheme 
for n systemastic and detailed ethnographic survey of Madrm. 
Boulba~y, Rengal. the North-Western Provinces of Agra and 
Oudh, the Pnnjab, Central Provinces, t,he Central India Agenc~-. 
_Assa,ni and Burma, and n Superint'endent of Et.hnography \i.it- 

apl'ointed to each Province to carry out  the work of the Snrt-e?-. 
of \vliicll Risley was appointed Honorar,i- Director. Thurston 
\\.as appointed Superintendent of Silri1e.v for the Jlndras P~.rsi- 
clency, Russel for t,he Central Provinces, Capta'in C. K .  Lu:~rd f o r  
t,he Central India Agencv, Entlioren for the Ronlbay Presidenc~-. 
l-:ose for the Punjab. and. later. Ilenys Bra!- for Keluchis t :~~~.  
'l'he enquiries were to be conducted on the lines of certain 
questions ddm\vn up bj- Xesfield, .[bbet.son nnd Kisley iit, n 

held in 1885. To this Survey we owe t,he four 
irolnmes of the Tribes a,nd Cnst.es of Bengal by H.isle>-. tirst 
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published in 1891, the four volumes of the Tribes and C'nstes 
of the North-Western Provinces of Agra and Oudh by Dr. Crooke, 
priblished in 1896, the six volumes of Ca,stes and Tribes of 
Southern India published by Thurston with the assistance 
of Mr. K. Rangachari, published in 1009, Rose's '. Glossary for 
the Tribes and Castes of the Punjab and North-Western Frontier 
Provinces " published in 1911, Captain C. E. Luard's " Ethnogra- 
phical Survey of the Central India Agency " (1909), and the 
four excellent volumes on the Castes and Tribes of t.he C!entra,l 
Provinces compiled by Russel with the assistance of Rai Bahaclur 
Hira La11 and published in 1915. The Rombay Superintendent 
issued, since 1903, certain draft articles styled :: Monographs ," 
but a consolidated hand-book of the Castes and Tribes of 
that  Presidency does not appear to have been get published. 
Similar ethnographic surveys were also undertaken bv a fen. 
of the Native States, such as RSysore. Cochin and Travancore : 
and, a s  a result, we have such accounts as Mr. H. V. Nanjun- 
dayapa's bulletins of the Mysore Castes and Tribes, and the two 
sumptuous volumes on the Cochin Tribes and Castes by Mr. 
1,- K. Anantha Krishna Iger. 

In  the compilation of these volumes on the Castes ar~cl 
Tribes of the different provinces, free use was made of the mass 
of information which lay buried not only in official reports ant1 
in the Journals of learned Societies, bu t  in various other inter- 
esting books published up till then. Among the authors of such 
books, too, Indian names are conspicuous by their absence. 

Through information contained in all such books, the fuller 
information contained in the numerous ethnographic articles in 
the journals and magazines already mentioned, the ethnographic 
informati011 contained in various Government Reports ancl 
Gazetteers, and, above all, the volumes on Castes and Tribes 
prepared by the Ethnographic Survey of India,  we have now 
come to possess a general outline view of the numerous castes 
and tribes inhabiting the country and the different physical 
and cultural types that make up  the present Indian population. 
Even the different tribes and castes of those parts of India, 
that were, not rnanv gears ago, ethnological1,y almost terra 
incognita to us. are now, in their broad outlines, pretty familiar 
to students of Anthropology through the labcurs of the Ethno- 
graphical Survey. Thus, to  take one instance, most of the wild 
tribes tha t  inhabit the secluded hills and jungles of the Cochin 
State are to us no longer the vague entities tha t  they were to 
an earlier generation of ethnologists. All the informalioll that, 
Latham (Ethnoloyy OJ India, p. 359) could give us of these tribes 
in 1859, was that; the? were known as the " Malearasurs" 
and were "analogous to thc Tudnu, etc., in the hills of the 
hlalayalam country." Eight years later, Mr. Justice Campbell 
(Ethnology of India, pp. 30-31): coulcl only say, " Allusions seen1 
to be made to the exi~tence of Aboriginal or quasi-Abol.ginal 
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tribes a t  different points in the Western Ghats and Coasts ; the  
names of ' Clhermars ' and ' Neade ' are ment.ioned in Travan- 
core a.ad Cochin, but  they are 110 doubt the  same as Chermers 
and Nagadees, the  slaves of Malabar. The Dhers and R a ~ n o ~ s e s  
of the centre and icest of the  Peninsula seem to be mixed up 
with the  general population. On all these points more precise 
information is much required. It is not  till we cross tlle 
Codnvery to  the north, tha t  we come to  the countrv really 
held by the  Aborigines "( p. 31 ). But  tha,nks to  tlle Ethno- 
gra,phic Survey of the  Cochin State, ethnologists are to-day 
almost as familiar with the  aboriginal tribes of the  Cochin hills 
and jungles as they are with the  tribes living north of the 
Codavari,--namely, the various tribes of the northern hills 
from the Ska .  the Daffla, the Miri, the  Abor, the Mishmi, the 
Singhpo, the IShamti, the  Naga, the  Mikir, tihe Kuki, the  Lushai: 
the  Garo, the Khasi, the  Kachari, and the  Meithie of Assam, to 
t,lle Bhotiya, the  Lepcha, the Champa, the  Ladakhi, the  Ralti, 
the  Dnrd, the Pahari, the  Dogra, the Tharu,  the Rogsha, the 
Na,ga and the Khasa or Khasia, of the central and West,ern 
Hin~alaya~n and Sub-Himalayan regions; and the  Ealoch. the 
Brahui, the  Kafir, the  Waziri, the  Afridi, the Swatee; the Mom- 
mand, and other Trans-Indus tribes further to the north-west ; 
a8nd then the numerous tribes of the highlands and hills to the  
south of t'he Gangetic plains from t,he Juang, the Bavara? the  
Banjara, the Renclkar and t,he Rhuiya of the Orissa hills on t.!le 
east, the Oraon, the l funda.  the  Ho, the  Bllumii, the Birhor; 
the Iiortva? the  Kharia, the Pahira, the Asur, and the Birjia. 
besides other minor tribes of the  Chota Na,gpur plateaus ; th? 
Sa,ntal, the Ma1 Paharia and the Sauria Paharia of the Sa,ntnl 
Parganaa; the Gond: the  Khond, the Yarja, the Gaclsva, the 
Korku, the Kisan, the  Kawar, and the lesser tribes of the 
Clentral Provinces, to the Bhil and the  Iioli extending as  far  
west a s  Guzerat, the  home of the stalwart and turbulent. 
Gu jars. 

These volumes on the Castes and Tribes of the different 
Provinces are, however, mere general and superficial s u n  ej-s 
that  fail to  furnish tha t  dcta.iled exposition of kinship orga,niza- 
t,ion and social system, primitive ideas, usages and cuetonis. 
religious beliefs antl ritual. superstitions and folklore, which is 
needed for the purpose of scientific anthropology. As deecrip- 
t,ive ccztalogues--or ' E thnogra.phic Glossaries, ' as their authors 
;~ppr~pr ia t ,e ly  designate them,-they inay well serve as useful 
bases for more i~l te~ls ive  studies of the various illtrresti~lg 
individua,l castes ant1 tribes But  without, such intensi\-t. 
studies of the different tribes and castes by cn.refu1 st,udonts of 
Ethnology, we shall 1001s in vain for adequate nl~terinls for 
science. ,411 exhaustive collection of more coinplete and better 
siftecl facts than we not\. possess, capable of being scient8ificnll!- 
ttrentcd-of being properly classified and riewed in their 1nut,11a l 
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relations for purposes of the generalizations of Science,-is still 
a, crying desideratum in Indian Ethnography. 

111 one Indian Province alone, the value of such intensive 
studies appears to have been recogni7ed. 

Ethnographical 
Monographs. Tn 1903, Sir Bampfylcle Fuller, then Chief 

Commissioner of Bssam, nroposecl and re- 
ceived the sanction of the Government of fnaia i o r  the prepa- 
ration of a series of monographs on the more inlport,a,nt tribes 
and castes of tha t  Province. Sir Bampfvlde laid d0n.n a 
scheme in accordance with which each inonograph was to den1 
l ~ ~ i t h  the habitat, econo~nic and domestic life, t,ribal and social 
organization, laws ancl institutions, rsligion and folklore, langu- 
age, racial affinities, and traditions as t o  the origin of the 
people concerned. Major Gurdon who was appointed Super- 
intendent of Ethnography and, later. Honorary Director of 
Ethnogra,phy for Assam, edited the series of excellent mono- 
graphs beginning with his onrn book 01-1 the ' Khasis ' (first puh- 
lished in 1906) which has now passed through a. seconcl and 
enlarged edition (1914) and followed by simila,r books on the 
' Meitbies' (1918) bj- T. C. Hodson, the : l\ITikirsl (1008) 1,. 
Edward Stack, the ' Ciaros' (1909) by Major Playfair. the 
' Kacharis ' ( 1  91 1)  by Re\-. S. Endle, the ' Lushai Kuki (2lans ' 
(1911) by Lt.-Col. J. Shakespeare, and the ' Naga Tribes' of 
RIanipur (1911) by T. C. Hoclson. Other books of the serie,~ 
are reported t o  be under preparation. So far  a,s this inkensice 
form of ethnographic study is concerned, it has unfortunately 
as vet; attracted but few lndian ~vorkers. Indeed, wi th  the 
exception perhaps of monographs on a couple of Chota Nagprlr 
tribes there is harcllg- an!- other work of the kind from the pen 
of an Indian. 

Again, t,here is a,notlier important branch of anthropologi- 
cal investigation which has been left severely alone not onl:. 
l.)y Indian students hut even by most European investignt,ol.a 
of 1na.n in India. I refer to what is known as  Prehist'oric 
Archaeology but what may not inappropriately be as \\.ell 
named Prehistoric Anthropology,-for, t,his is our only source 
of 'direct knowledge of Prehistoric man and his culture. Prac- 
tically all the slencler knowledge that  we now possess of Ir~diall 
Prp-history is mainly derived Erom the scanty accidental finds of 
a few Europeans, mostly members of the Geological Survey of 
India. How meagre is our knowledge of prehistoric man il.1 

India map be judged from the fact that  though a number of 
ancient stone implements a,nd other prehistoric artefacts ha\-? 
been picked up in various parts of India-in Chota Nagpill.. 
tlie Central Provinces, the Central India Agency and Rajputana, 
Guzerat, t,he Cnited Provinces, in the valleys of the Godavari 
and the Narmada, and in various districts of the Madras Pre.?i- 
dency.-no undoubted fossil human remains have yet beell 
discovered in association with Indian ~)aleeoliths, ancl only in 
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tu-o authentic instances in India have palaeoliths been discovered 
in direct association witl.1 the fossil bones of extinct animals 
- r~an~e ly ,  in the cases of W,vn~~e's  niungi flake and Haeckett's 
Hhuttira boucher, cliscovered one in thk ossiferous gravels of  
tlie Godavari Valley in 1861, and the other in  similar gravels of 
the Narmada Valley in 1873. There are, however, good reasons 
t,o expeht that  systematic search for and regular stratigraphical 
study of tlie slielet,al and industrjal remains of prehistoric 
lnan in India nlay yield iilost important results towards the 
eluciclittion of the l're-history of man, fro111 the Late ancl Earlv 
Iron -Ages through the Copper Age and New Stone .Age back 
to  the Pa,laeolithic and Perhaps I're-Palaeolithic times. For 
tlie prese:it, A .  C Logan's .. Old Chipped Stones of India"  
(l!)UB), Bruce-Foote's :' Indian Pre-historic and Proto-hist,oric 
;llltiquities " (1914-16), Coggin-Brown's .' Catalogue of Pre- 
historic Antiquities in the  Indian b![useurnn (1917) besides a 
few articles in the ICecords of tile Geological Survey of India. 
and in t,he journals of the .Asiatic Society of Bengal and of the  
Uihar a'nd Orissa Research Society, and in one or two other 
journals constitute about all the meagre Indian literature o t ~  
/.he subject. 

-4s for the artistic renlaills of I'rehistoric man in India: R 
few rude paintings generally of animals or hunting scenes or 
symbolic clrnwings on the walls of certain cave.shelters in the 
Ilirzapur District in the United Provinces, a t  Singanpur in the 
Kaigarh Sta te  of the Central Provinces and a t  Edakkal in the  
Bellary District (Madras) are about the only specinlens hitherto 
Itnown. ,And even of tIl1ese their antiquity has not yet been 
iufficiently investigated. .And the same is the case with Indian 
~ne,oalitliic n~onuments,-the menb~rs  and doln~ens of the Khnsi 
Hills, C h o t ~  Xagpur Plateaux and else\vhere, and the cromlechs 
and kistavens scattered over the hills ancl plateaux of Southern 
India. Thus. then, we necessarily lack adequate materials 
for investigation into the origin, varietgl and characteris tics of 
tlie prehistoric races of Inclia. their early migrations and their 
relation to the ex i~ t ing  races, and our present kno~vledge on 
these point,s is as xet; nes t  to nothing. Finally, the  essentially 
scjentific work of tracing the racial and cultural affinities of the 
c-lifferent existing castes and tribes of India and racnllstructillg 
their ethnic and cultural history can hardly be said to  have 
, , ~ t  begun. I n  fact, nluch fuller nccounts of the history ant1 
traditions and physical a ~ t d  cultural: including psychologica~l. 
clla.rsct,eristics than we non: possess of ea,ch individual caste 
:~nd  t,rihe are required to  enable the ethnologist t'o trace the 
ramifications ancl djstribut)ion of part,iculnr cultural features 
: u ~ d  industrinl and artistic products, to  unravel the t.angle(1 
dkeill of the cliverse race-elements ancl culture-elernent,s asso- 
,:iatecl together in a.ny particular ethnic or cultural groups, and 
t]lc.re),y to trace the yt.ollp's racial affinit.ies i ~ n d  ~.ttcollst,I.llct it,< 
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cultural history. I t  goes without saying tha t  before we can 
properly systematize our facts and attempt to explain their 
scientific relation, we must possess as exhaustive a collection 
of such facts as  possible. 

Thus, with our present superficial knowledge of the ethno- 
gra.pl;:, of the different tribes and castes of Inclia, neither the 
theory of t,he racial affinities of the different groups of the 
people of India put  forward by Risley in his " People of lnclia" 
(1st edition, 1908 ; 2nd edition, 1915) nor the later ancl perhaps 
more plausible view of R'Ir. Ra'ma Prasa'd Chanda set forth 
in his '; Indo-Aryan Race " ( 1916) can be confidently accepted 
as  the last word on the subject. Again, such knotty questions 
as the Brahui-Dravidian problem: the Morl-Khmer-Ho-Munda- 
Bhasi problem, the problem of the Copper-Age and the Stone- 
Age men of India are yet as far from any approach towards 
definite solution as ever. A i d  here, as in other matters, it is 
mainly to  European scholars such as Knhn,  Schmidt, Grierson 
( Linguistic Survey of India) ,  Risley ( People of I d a ) ,  Hold- 
ich ( Gates of India  ). Logan ( Old Chipped ,Stones ), ancl others 
that we owe such attempts a t  the solution of these problems 
as have been hitherto made. So far as lndian Anthropometry 
is concerned, if we except the work of one or two European 
scholars, i t  is to t,he labourq of the Ethnographic: Survey of 
lnrlia that we pract.ically owe all the work hitherto done in 
this direction. Rut the measurements taken I)? the Survey 
were neither as extensive nor as thorough as might be desired. 
The old method of averages which was followed fails to represent 
the differences of types in a group. I n  fact., the new science 
of Biometry which seeks to find out the mean of the anthro- 
pometric measurements of a group by co-ordination and seria- 
tion and stuc1.v the extent ancl fretluency of deviations from the 
mean by plotting out binomial curves of the indices, had not 
yet been sufficiently developed to be applied to the investi.gations 
of Physical Anthropology. 

I t  is Dr. Annandale who only recently first applied the 
bionletric method to various measurements taken by hirn at 
Calcutta ; ant1 Prof. I?. Jlahalanobis is. 1: nnderatancl, noby 
\\.orking up his results. 

Thus, then, almost the whole uf the present anthropologi- 
cal literature relating to India is the result oE the laboi~rs of 
European investigators-mostly harcl-worltecl oificers of Govern- 
ment and Christian Missionaries, and to them Inclia shall t ver 
owe :L heavy debt of gratitude for this invaluable pioneer 
work. .4s for us Indians notwithstallding our better adva,ntage..; 
for such investigation, we have nnfortunately stood bv in aPa- 
thetic: indolence, while all the while much vnluahle mat'erial 
for  study has been fast disappearing. 

Throughout this paper I have laid l.)articular stress on tile 
~ ~ e g l e c t  of anthropological research h,y edncated Indians. I f .  
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Ilo\vever, \\re, Indians, have hitherto taken only an insignificant 
Part  in sllthropological research, the blame cannot be 
lai(l a,t our door. Ah least a portion of the responsibility for 
mcll neglect may be fairly fastened on other parties. 

There are, first, the different Universities of India. until 
(1uite recently did they do anything to encourage the study 
of anthropology ? Far  from encouraging such study, they did 
not even recognize i t  as a subject of University education, st. 
is j3nl.y within the last three or four years that a few Indian 
Universities have awakened to  the importance of the science. 
The Pa tna  University under the guidance of its first cllancellor, 
the  accomplished Ethnologist 8ir Edward Gait, led the way by 
int1roducing Ethnology as one of the subjects for its Degree 
exan~inations.  But  whereas the Patna University has unfor- 
tunately stopped with the creation of a bare Readership and 
has  not  yet  made any arrangements for imparting regular 
instruction in the  subject, the premier University of Calcutta, 
under the  guidance of the Hon'ble Justice Sir Ashutosh Mukerji, 
has  since enthusiastically talren up the subject and made 
elaborate arrangements for instruction in its different branches 
by appointing four or five permanent 1;ecturers besides occa- 
sional Readers in Anthropologjr. The Bombay. Madras, and 
Mysore Unive~:sities are also making some arrangements for 
teaching Sociology and Ethnology. Till now, however, i t  is in 
Calcutta a,lone tha.t the establishment of a School of Anthro- 
13010gy with a n  Ethnological Museum and a good anthropological 
Librarj- is an  accomplished fact ; and i t  makes the heart of 
a n  ant,hropologist throb with delight to see an enthusiastic 
band of promising students eagerly ava'iling thetnselves of the 
facilit,ies for stud!: provided in this School by the authorities of 
the  Calcutta Universit;~.. Only a couple of years ago, holvever, 
very few anthropological books and journa.1~ could be found 011 
the shelves of our college libraries in India. And cven to-day, 
as n.e have seen, i t  is only a very few Universities in this 
country tha t  have seriously undertaken to nmke some sort oi 
a l'rovision for allthropological study and instruction. Wha,t a 

sac1 contrast this to the zealous cfforts of Europea~l and 
Aa~ei~icnn Universities for over a quarter of a cellturv no\\- 
c  or the  promotion of Anth~~opological study anti researel' ! 
to  ~aelltioll one or two instances : the Oxfol'd universi t-  took 
UP Xnthropology as a serious study in 1884. and thc(.'ilmnlbridge 
UniversitJ- in '  1893. Unlike our Illdial1 Universities, tllle!- 
(lid not cbllsider their duty done b!; merely creating Rend('!- 
sllips and Professorships in Anthropology adlllit,ting it as 

subject for Degree examinations. They have fllrtller ber'l 
l ~ i g ~ ~ ~ ~ ~ ] ~  o%anizing or other\vise promoting a l ~ t l ~ r o ~ o l ~ ~ ~ ~ ~ ~  
lsesenrch throngb their Professor~ and other experts 
t , ~ : s j n i ~ ~  t)Ieir students in field 0 .  TIllls: i t  was lll'c'('i' 

t,llc auspices of the ca,lllbridge Cili~ersitty tfllat the fainon' 
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espedit,ioll to the Torres Straits was undertaken: and, as a 
result of the espedition, we possess t?e invaluable volumes 
on the anthropology of tha t  region, up till then very imper- 
fectly known to  science. Whereas these foreign Universii;ies 
hare enthusiastically fitted out expeditions to distant 1a.nds 
for anthropological study and research, our own Universities 
have hitherto remained lamentably indifferent even to the 
unbounded field for anthropological investigation lying at 
their very door, Again, whereas very few of our Universities 
have tholight fit to  approach the imperial or Provincial 
Governments for a,id in the pronlotion of Anthropological study, 
we find in 1900, a joint deputat,ion from both the Cniversit,ies 
of Oxford and Cambridge representing to  the Secretary of 
State for India and to the secretary of State for the Colonies 
the need for the training of Indian and Colonial Civil Service 
candidates and probationers, in ethnology and primitive 
reli3ion. 

This brings me t; a consideration of the insignificant part 
hitherto taben by  the Government of India and our Provincial 
Governnlents in promoting anthropological research. I mpor- 
tant as  has been the work of the genera,] ethnographic surveys 
of the different provinces initiated by the Imperial Government 
ancl enthusiastically carried through by the Provincial Govern- 
ments ancl administrations, these surveys undertaken for the 
needs of the practical administrator have not directly aidecl the 
promotion of independent scientific research. The action of 
vitrious local Governments in making grants for anthropological 
research to learned societies such as the Asiatic Society of 
Rengal, the Bihar and Orissa Research Society and the 
Anthropological Society of Bombay have indeed been of greater 
help in this direction. But without the co-operation of a body of 
e(-lucated persons taking a practical interest in such work, 
these societies cannot be expected to accomplish much. Bnd 
el-en in this respect, our Governments in India ha,ve beeti far 
less liberal than, ior example, the Government of the United 
States which makes an annual grant of £8,000, a year to 
t,he Smithsonian Institution for researches in North American 
L4nthropology. The great desideratum in India is, indeed, 
to raise a band of enthusiastic and trained workers in the 
~-ountry ; hut this can only be done by promoting the study of 
Anthropology in the different Universities through liberal 
Government aid in the fonndation of Chair?, Readerships, and 
Lecturerships and a number of research scholarships in -4nthro- 
~o logy ,  a8 also in the recognition of anthropolgical knowledge 

a necessary equipment For the Judicial and Esecutive officers 
of Cjovernment. 

I t  in too late in the day to ignore the great aclministratire 
value of a knowledge of Anthropology in all officers engaged 

administrative work. The sympathy born of an intelligent' 
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aljl3reciation 01' the ~ U S ~ O I I I S .  habits, auil ~lleut,alit,~ of tile tribes 
and castes t h a t  arll officer or even a business nlell has to deal 
\\.ith, is ()rdinaril_v a sure guarantee for successful ,vork. A few 
Years ago, the  Sudan Government marked its recognition of 
this t ru th  by directing that  every candidate fo r  its services 
must  go through a course of .4ntllropo~ogv a t  Oxford or 
Cambridge. And it, is high time that  in a silllilar rule 
should be enf,orce(l in the case of candidat.es for the Indian 
Civil service, ancl that .  our Prorvincia,l Governments, in the 
*t.lection of memlbers for their Provincial a,nd Subordinate civil 
Services, sh@llld give preference to candidate .holding clegrees ill 
.I11thro~Ology in an  Indian or foreign University. This not 
lllll?. illlprove the  quality of adnninistra,tive work, but i\.ill afioyd 
a st~rong incentire for the study and ndvancenlent of t,he 
Science. Executiveand Judicial Officers thus trained in Antllro- 
pology will in the course of their* daily \vorlr have ample 
oppprtunities for ethnographical obser,-ation and inquiry. 
;-\nd t,he recorded resiilts of such ol~servation and i~iquiryv 
by oficer*: thus trained, may be expected to advance to some 
extent  the  cause of anthropological resenrcli. 

If the  Universities and the Got7ernment have not hitherto 
:.lone all tha t  they could and should have clone t.o help forward 
A4~~t l i ro~~olog ica l  research in the country, the millionaires of our 
country-our laildecl aristocracy, nlerchant-princes, and pro- 
fessiolial magnates-have been still niore apa,tlietic to  the 
claims of t.his ' Queen of Sciences ' 111 Europe and America, 
;1iithr011oIogica.! research owes much to the liberal patronage of 
the  wealthy. Thus, to take oillv one or t\vo instances, the 
Selenka-Trinil espedit io~l to Javit t,o search for the rema,ins of 
P i t h e c n n t h ~ o ~ z ~ , ~  Erecius and the Trinil race was fitted out in 
1907 by Frau Lenore Selenlta a t  an enormous expense. And 
\vith the aid of the Percy Sladen Trust Fund, another 
ilnthropoIogical expedition was orga.nized under Dr. Rivers for 
the  studJ, of the ethllology of the Oceanic peoples. Agarin, 
in the  I,ondon University, a Chair of Sociology. and a Lecturer- 
..hip in Ethnology \uhicll has since developer1 into & P r o f e ~ ~ o r ~ h i p ,  
\vere both established in 1904 by the generosity of a private 
gclltlenlan. tile name of Indian stlldcllts of the Science, 
I \\;auld llow earnest;ly to all wealth.y ~?atrons of learnillg 
ill Illdin to  emillate t,lleir brethren in tilt' \vest alld ope11 thei1' 
p,lrse-stringa a,ith liI~eralit~l ~ L J  sdrallce the cause of 
~ ~ l t h ~ ~ ~ ] ~ ~ i ~ ~ l  re3enrc11, and thus help tfo remove a lo'lg-st,and- 
ing reproacll against Indian s c h o l a ~ ~ h i i ~ .  

~ ~ ~ ~ t l ~ , ;  J ,\.ou](l appeal to 311 lllcliall studenLs 

\, llo feel at tracted tIlis ftEscillntiilg branch of stlld!'. to Illaster 

j t  ,rjth nssidnitJ., stieli to it through life-t~hrongb goo(] fortllnc 
, , r  evil; t~lelllselres \illole lleartedly $5 infere~t'illg '1'- 

tlimpologicnl materia] al,llndantl?. scat,tered all *l'olllld t"'nl'l~ 
I,,,t.-.n las  !--fast, slil,pillg n,\\.n\. as (Ilt '  ( l a \ <  l'aqr I ) ? .  '-el'tllrt' 
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to assure them from my own humble esperience tha t  such 
a study will bring with it in the shape, a t  anv rate, of personal 
satisfaction and delight, an adequate reward for the time spent 
and trouble taken. Every earnest student of the science will, I 
doubt not,  realise in his o\vn esperience the t ruth and force of 
what Sir Richard Temple said of Anthropology :- 

' ' There is hardly any  better hobby in esistence than t,his, 
or one that call be ridden with greater pleasure. It cannot, of 
course, be mastered in a day. At first the lessons will be 
a grind. Then, until they are well learnt, they are irksome, but 
when fullness of knowledge and maturit,. of judgment are 
attained, there is, perhaps, no lieener sense of satisfaction which 
human beings can esperience than tha t  which is afforded bj- its 
study. I t s  range is so wide. its phases scj very many, the 
interests involved in i t  so various, tha t  i t  cannot fail to 
pleasant,ly occupy the leisure hours from youth to full manhood. 
and to be a solace, in some aspect or o t h e ~ ,  in a,dvanced 
life and old age." 

It. is not,, however, merely the mental satisfaction to trhe 
individual student, tha t  ailthropological study and investigation 
will bring with it in India. Such investigation, properly pur- 
sued, will remove a standing reproach against educated Indians ; 
and its results are expected t o  prove a great gain to the Indian 
nation and to the scientific world a t  large. If we do not shirk 
the inevitable initial grind ancl drudgery. but diligently acquire 
the necessary equipment for anthropologicnl research, patiently 
pursue the preliminary spade-work with the same enthusiastic 
devotion and perseverance that  characterize students of the 
Science in the West, abjure all unscientific bias and abstain 
from rushing into hastv conclusions and premature generaliza- 
tions from inadequate and unsifted data,  we may espect to 
Eound, in time, a sober well-equipped Indian ,CI;chool of Anthro- 
pology to which the scientific world will look for a correct inter- 
pretation of the evolution of Inclian man-his racial aftinities. 
mentalit? an.! culture. For, such a school may very well be 
expected to interpret these mibh more intimate knowledge and 
better insight and consequentlv with a greater approach to 
scientific accuracy than foreign investigators, however assid11ou.q 
~ n d  svmpathetic, can ever hope to attain. And thus. and thn. 
alone, will Indian scholarship be enabled, in the fullness of 
time, to bring its own peculiar and illvaluable contributions to 
.Anthropology as it brought in the remote past to Philology. 
Philc~~ophy and JIetaphysics, as i t  has brought in our on-n clnvs 
to Yh_~l?ic~.  Chemistry and Mathematics and as it is expected 
to hrirl~! in t,he riot very distant fut,ure to other clciencen as \vt- . l l .  
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JIunlan Sacrifices.--By RAI BAHADUR H I R ~  LAL. 
(1) Universal pl'evalence of human sacrifices and its continuarc, 

in certain places quoted from Police Reports. 
(2 )  Various fol'ms of human sacrifices, viz. :-cutting by throat, 

drowning, burning, burial, throwing down from precipices, 
crushing under cars, trampling by cattle or killing by noose 
vcith examples. 

(3) Snl~sti tutes for hulnan sacrifices such as cocoanuts, pumpkins, 
curds, rice and flour with a lamp. 

(4) Exompt:ees from hulnan sacrifices-Females, Brahmans, etc. 

r l  I he Indian megaliths-their origin and chrono1ogp.-Ey 
PANCIIAN A N  MITRA . 

Prof. Elliot Smith now practically holds the field with his theory 
of  the o r ig~ns  of the megalithic cult in protodynastic Egypt and dispersal 
t!lence all over the world. The old studies of Walhouse and Forgusaon 
who had first.hand ltnowledge of Jildian megaliths resulted in premising 
an  western  influence. Tho recent studies of Mr. Longhurst also point 
to  an Egyptian-like culture which produced the countless megaliths in 
the Deccan. The recent excavation of Asura rites in Ranchi by Rai 
Bahadur  S. C. Roy turn our attention to the references in Satapatha 
Rrahmana (c. 18th century B.C.) and Dr. Block aEter iaying bare some 
mon~lds  a t  1,auriya Nandangargh in Rehar had hinted a t  their possible 
antiquity and representation of Vedic rituals. While the existence of 
similar maunds in Central Asia and further nortll from Pumpelly and 
Micrus 1ea.d to  supposing existence of a separate mound-cult in tha t  
region and di.qpersal therefl.on1, t,he variety of lndian megaliths, its 
distribution in larger numbers near the Southern seaboard and its sur- 
vival amongst the tribes of pre.Dravidian tracts in India indicate that 
this was probably the result of an Indo-Erythraean cillture-comflex 
beginning in times contemporaneous with  re-dynastic nnd proto-d~nas-  
tic Egyp t  and continuing up to the days of Dravidian domiuation when 
prehistoric India w ~ s  in irltirnate cultural contract wit,h Egypt and 
ljossihly Central Asia roughly calcrll~ted as between 300 and 100'' 
( 1  200) l 3 . C : .  

The thunder\\.eapon in Itastern art and religi011.-By 
h'. C:. MAJUMDAR. 

The paper gives an account of the various forms of the thunder- 
\\,capon prevalent, in Eastern ar t  and a t  the same time touches upon the 
cult 01% cults connected therewith. An attompt has been made to prove 
t h a t  Siva was originally a god of thunder snd three of his characteristic 
marks, viz. the bull, the trident and the axe were borrowed from the 
r~+p"esen ta t io~~  of Adad in \Vestern Asian A r t .  The author also discusses 
the worship of thunder-symbols in ancient and modern India and gives 
illnstrations from tho Larn.sic art  of Tibet. 

R,ePort of the finds of a. huge Palaeolith from H rivcr-terrncc as \\ell 
as of a small neolit.hic axe end a rock-carvtnp nenr by possibly of 1ltbolithic 
~Iiltt? with rnsrlted Austra.lian affinities. 

The co~ls tanh of :ul Anglo-l~~tli;lll h : l l n ~ l ~  

Part I] :-Head lengtll and  head breacitL.--fi!/ 1'. ( ' .  

& ~ A ~ - I A L A N ~ B I S  
The first part ,  on stature, was read boforo tLtx Asirtir Soc ic t~  In 

ro \ .c . l l~ l ,~r ,  19.0. The meRsrllSen]ents were c~rriet l  0llt ill the -4nthr0pn- 



logical Lab~ra t~ory  of the Indian Aluseum. In  this paper the Freyuency 
Constants of Head Length and Head Br0adt.h are calculated. The ques- 
tion of statistical homogeneity is next discussed with special reference to 
variability of known homogeneous material. 

.Animistic elemeilts of Jainism.-By PRAROL)HC'IIAU I D R A  

BAGCHI, 
The paper deals with the historical beginnings of Jainism and its 

attitude towwds the privileged classes shortly. Tt explains further how 
the incorporation of the religious beliefs of the people of lower culture 
hucame possible in Jainism. 

Next it traces the animistic elements in .Taina philosophy, in Jaina 
rites and superstitions and lastly in Jaina mythology. 

It concludes with a few words regarding tho existence of similar 
-1ements in other popular systems of Indian Religions. 

Folk-elements in the marriage ceremony as practised by 
some Hindu castes of Renga1.-By TARAK CIIANDRA 
DAS. 

The article aims to give a correct description of the various popular 
elements which are found existing aide by side with the ShLstric cere- 
monies in a Hindu marriage ceremony. An at tempt  also will be made 
to trace their origin and the environment which helped their growth, in 
the light of Authropology. 

Primitive background of the early F,nddhisin.-By RAMA- 
PRASAD CHANDA . 

The railing of Bharhut an illustrated manual of early Buddhism. 
The Yakgas and the Niigas. Tree and mound worship, origins of these 
cults, cradle-land of Buddhism. ethnic affinities of the poplilation o f  the 
cradle-land of Buddhism. 



Proceedings of the Ordinary General 
Meetings, 1921. 

JANUARY, 1921. 

The Month1.v C;eneral Meeting of the Society \\las IleItI 31 

\$'r.dne~day, the 5th  Janua,ry, 1921, at 9-15 r..al 
, 

J. van A1\iIanen: Esq.: in the chair. 

The  follo~ving lnembers were present :- 
hllr. MT. E. rlridren..~. Rlr. Ramapraaatl Cl~anda, Mr. I<. S 

1)il;shit. Mr. F. Doxey, Mr. Ivano~v, Dr. S. W. I<eml, 
Mr. Pallchanan Mitrn and Blr. H. C:. Roy-Chaudhuri. 

V i s i f o ~  :- Mr. Nirlnal Kanta Bagchi. 

The minutes of the last meeting nrere read and contirmecI. 

Nine ~)resent,ntions \ \  cre announced. 

The President arlt~ounced tha t  Dr. S. K Banerji had 
resumed the  ofice of Phvsical Science Secrotar! from Dr. G E. 
I'ilgrinl . 

The General SPcre la~y  reported the cleeth of Babn Roor- 
mall Goenka, all ordinary member of the Society. 

The General Secretary reported that  Mr. C' .  A .  Silberratl. 
I C.S.. had expressed a desire to withdraw froin the Societj-. 

The i'ollonirlg gentlemen \\-ere balloted for and elertetl as 
Associate members :- 

i l lcihrrn~rthoprtdhy~ty~~ T ' i ~ ~ c l y e ~ ~ z ~ n r i ~ ~ ~ ~ o . r r r d  Dub( . 

Professor lf'hrthoy h'crn1 Host 

The follon~ing gentlr.n)en were balloted for and electetl a- 
Ortlinarv menlbers .- 

illnh~trcrjrt Jagadisl~ L V c t ~ l ~  Roy, Maharaja of Di11njl)ur. 
l~rul~osecl b ~ .  Mr. N. (2. Majomdor, seconded by Dl. I( .  C. 
Majnmdi~r ; (2) Alu~.ori Sharon ~lrlangolik. Esq., B. -4.. Rtlitor 
' The Lalita, " Seva Sadan, Meerut,, proposed by BIr. N:i rtwclra 
Ka th  La\\., sr,cnnded 11j- Mr. Satya Charall La\\ 

The Eollo\ving papers \\ere read :- 
P?utlle?. v~otes on. c,qpsies i j ~  Persin . d B ! /  LIT. I ~ t i ~ ~ ~ ~ - -  

This paper ilns heen pliblished in thr J 0 1 1 ~ ~ 1 .  
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The hegin~zinq of the Yalcsu Cull i r ~  I9tdicr.-By RAMA- 
PRASAD CHANDA. 

The President announced thn.t there would he no meeting 
of the Meclical Section clurinq the month. 

FEBRUARY, 1921. 

The Monthly General Meeting of the S0ciet.v held 011 

Wednesday, the 2nd Februarv, 1821, a t  9-15 P . M .  

The Genera,l Secretary reported the death of Sir Ch,~rles 
T,yall, K.C.S.I., an  Honorary Fellow of the Societjr. 

The General Secretary also reported that  the names of 
the following gentlemen had heen added to the Building 
Committee :- 

Dr. S. W. Icemp, Dr. W. A. K.  Christie, Sir R .  PIT. 
Nukerjee and i\lahamahopadhyaya Haraprasad Shastri. 

The President announced that  Dr. TJ. N. Brahmnchari 
had been appointed to act as Medical Secretary in the place of 
Major R.. K n o ~ ~ l e s ,  I.M.S. on leave for eight months. 

The President also announced tha t  a t  a meeting of the 
Fe1low.s of the Society held on Thursday, 6th ,January, 1921, 
the question of certain additions to the regulatio~is for election 
of Fellows was brought u p  for consideration. and it was 
resolved as follows :- 

(1 )  That  in Rule 2 8 ,  the following nrorc1.s be added a t  
the end of the first sentence :- 

'' one a t  least of whom shall certify that  he is person all^ 
acquainted with the scientific or literary work of the candi- 
dates he proposes and is in a position from his o\rirl knowledge 
to express an opinion on its value." 

(2) That  the following be added as Rule 2R. 
" Any candidate who canvasses for support in his 

candidature shall be disqualified for election." 

The following gentlemen were balloted for and elected as 
Ordinary members :- 

(I)  Lieut.-Col. G'eo. 8. Ranlciny, M.X., M.D., C.M.G.. 
University Lecturer in Persian, U.8. Club, Calcutta, proposecl 
by the Hon. Justice Sir Ashutosh Mookerjee, Kt . ,  seconded 
hy Dr. D. R. Bhandarkar ; (2) 1Mr. Ramprn.sad Mookerjee. 
Y . A . .  B.L., University Lecturer, and Vakil, High Court, 77.  
Russa Road North, Bhowanipur, Calcutta, proposed by the 
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Hen. Justice Sir Asutosh Mookerjee, Kt . ,  seconded by Dr. 
D. R,. Bhandarltar : (3) Mr. Khngendra Bhusatt Roy, M.A , 
B.I,., Zeini~lclar of Nnrail, 613, Ramdhone 3litter Lane, 
Calcutta, proposed by Mr. Harit Krishna Deb, seconded bv 
Mr S. N. Ghose ; (4)  Mr. Suboclhchandrn Mookerjee, AS&. 

-4uditor, E.B. Rjr., 9712, Musjidbari Street, Calcutta, proposed 
bv Mr. Harit Kriqhna Deb. seconded by RIr Satyendra 
Nath Basu ; (5) X r .  Chhotelall Jaiw, Merchant, 5311, ~ L r t o l l a  
Street ,  Calcutta, proposed by Kumar Derenclra Prosad Jain, 
seconded hy Mr. Padnmraj Jain ; (6) Mr. Copi Xath Sinlzu, 
M.R.A.S., Zemindar and Rais, Bareilly, U.P.. proposed bv 
Dr.  Rlunnu Lall, seconded bv Mr. Rav Jatindra Nath C11au- 
dhury ; (7) Lieut.-Col. J. W. D. Megaw, I.M.S., Director, 
Calcutta School of Tropical Medicine and Hygiene. proposed 
1,y Dr. U N.  Brahalachari. seconded by Mr. A. H. Harlev. 

The following gentleman was proposed by the Council 
ancl elected a n  Honorary Fellow :- 

F. 147. Thoinas, Ph.D.. Librarian, India Office, London. 

The President drew attention to the following exhibits :- 
1.  Seven Manuscripts :-Dr. 9. Suhrawardy. 

(1) Qur'8n kharif (Asiatic Society's Collection)- 
w i t t e n  in the developed form of the KGfi 
character. 

(2)  Qur'gn @arif,-comprising thirty folios, each 
folio containing one section (para.). 

(3) Rad&Bh Nsima. 
(4) &h&h Ngma. 
(5) Kullifit-i-Jiimi (Government Collection). 
(6) Qur'iin kharif, once in the possessioll of ' Abdur '- 

Rahim K_hhBn-Khsinrin. 
(7) An illustrated copy of Sikandar NBma. 

2. Painting on glass of the Old Kangra School from the 
Punjab :--Dr. Rairii Prashad. 

:3. (1) Bhita and Cent.ra1 Asia Collections. 
(2) Some recentlv identified Gandharr Sculptures. 

Both exhibited by -4. Foucher. 

4. (1) Four plate works, with coloured plates of inter- 
est :- 

(a) William Hodges : Select Views in h d i a .  
London, 1786. 

( 6 )  Gustao Schn~orsnz : Old Oriental gilt and 
ellalnelled glass vessels. T.ondon, 1899. 

(e) Julius Lessing : Ancient Oriental Carpet' 
Patterns London, 1379. 
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The beginning of the Yaksa Cult in India.-B!y RAMA- 
PRASAD CHAKDA. 

The President announced tha t  there would be no meeting 
of the Medical Section during the month. 

FEBRUARY, 1921. 

The Monthly General Meeting of the Societv was held on 
Wednesday, the 2nd February, 1921: a t  9-15 P.M. 

The General ,Secretary reported the death of Sir Chxrles 
T,pall, K.C.S.I., an Honorary Fellow of the Society. 

The General Secretary also reported that  the names of 
the following gentlemen had heen added to the Building 
Committee :- 

Dr. '3. W. Kemp, Dr. W. A. K.  Christie, Sir R .  N. 
Yukerjee and Mahamahopadhyaya Haraprasad Shastri. 

I 

The President announced tha t  Dr. I!. N. Brahmachari 
had been appointed to act as Medical Secretary in the place of 
Major R.. Knomles, I.M.S. on leave for eight months. 

The President also announced tha t  a t  a meeting of the 
Fellows of the Society held on Thursday, 6th ,January, 1921, 
the question of certain additions to  the regulatiorls for election 
of Fellows was brought up for consideration. and i t  was 
resolved as  follows :- 

(1)  That  in Rule 2 A ,  the following words be added a t  
the end of the first sentence :- 

'' one a t  least of whom shall certify tha t  he is personalljr 
acquainted with the scientific or literary work of the candi- 
d a t e ~  he proposes and is in a position from his own knowledge 
to express an opinion on its value." 

(2) That t,he following be added as Rule 2R. 
" Any candidate who canvasses for support in his 

candidature shall be disqualified for election." 

The following gentlemen were balloted for and elected as 
Irdinary members :- 

( I )  Lieut.-Cot. G'eo. 8. Ranking, I . ,  D . ,  C.M.G.. 
University Lecturer in Persian, V.S. Club, Calcutta, propo~ed 
by the Hon. .Justice Sir Aahutosh Mookerjee, Kt., seconcled 
t ~ y  Dr. D. R. Bhandarkar ; (2) Mr.  Rampmaarl Mookerjee. 
5J.A..  R.L., University Lecturer, and Vnkil, High Court, 77.  
Hueea Koad North, Bhowanipur, Calcutta, proposed by the 
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Hen. Justice Sir Asutosh Mookerjee, Kt . ,  seconded by Dr. 
D. R. Bhandarkar : (3) Mr. Khagendra Bhusan Roy, M.A , 
B.I,., Zemindar of Narail, 6j3, Ramdhone Mitter Lane, 
Calcutta, proposed by  Mr. Harit  Krishna Deb, secoiided by 
3Ir S. N. Ghose ; (4) Mr. Subodhchnndra Mookerjee, Asst. 
Auditor, E.B. Ry., 9712, Musjidbari Street, Calcutta, proposed 
bv Mr. Harit Krishna Deb, seconded by Mr. Satyendra 
~ a t h  Basu ; (5) N r .  Chhotelall Jain,  Merchant. 5311, Rurtolla 
Street, Calcutta, proposed by Kumar Devendra Prosad Jain,  
seconded by Mr. Padamraj Jain ; (6) fur. Gopi Na t l~  Sinlzcc, 
M.R.A.S., Zemindar and Rais, Bareilly, U.P., proposed by 
Dr. Blunnu Lall, seconded bv Mr. Rav Jatindra Nath Chau- 
dhury ;  (7) Lieut.-Col. J. W. D. Megaw, I.M.S., Directol*, 
Calcutta School of Tropical Medicine and Hygiene. proposed 
by Dr. U N.  Brahinnchari. seconded by Mr. A. H. Harley. 

The follo~ving gentleman was proposed by the Council 
and elected an  Honorary Fellow :- 

F. W. Thomas, Ph.D.. Librarian, India Office, London. 

The President drew attention to the follo\ving exhibits :- 
1. Seven Manuscripts :-Dr. A. Suhrawardy. 

(1) Qur '&n Sharif (Asiatic Society's Collection)- 
written in the developed form of the Kfifi 
character. 

(2) Qur'iin S_harif,-comprising thirty folios, each 
folio containing one section (para.). 

(3) Riid&iih Niima. 
(4) S_hiih Wiima. 
(5) Kulliy~t-i-J&mi (Government Collection). 
(6) Qur'sn gharif, once in the possession of ' Abdur ' -  

R.ahim Khiin-Khnnrin. 
(7) An illustrated copy of Sikandar Ntima. 

2. Painting on gla,ss of the Old Kangra School from the 
Punjab :--Dr. Rairii Prashad. 

3. (1) Rhita and Central Asia Collections. 
(2) Some recently identified Gandhara. dculpturcs. 

Both exhibited by ,4. Foucher. 

4. (1) Four plate n~orks, n~ith coloured plates of inter- 
est :- 

(a) William Hodges : Select V i e w  in Iudia. 
London. 1786. 

(b) Gustav Schmornnz : Old Oricntal s i l t  and 
ella inelled glass vessels. T.ondon. 1890. 

(c) Julius Lessing : Xncierlt Oriental Carpet 
Pa  tkerns London. 1879. 
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((1) A ran  le Cocl : Chot,cho-Tnrfan Espetli- 
tion. Berlin, 1913. 

( 2 )  A small silver Tibetan statue of Tars or Dollna 
(3)  A small brass Tibetan Bon idol. 
(4) A Chinese cloisonnb enamelled bowl, Ming 

dynastj-. Ching Thai period 1460 
(6) Three Tibetan tankas (Kaliemonos) represent i t  1 %  

St~ak.varnuni and Tshepalne ( Ainitiiyus) . 
(6) .A Nepali Brass MS. Cover. with fire Buddhas in 

relief. 

-411 exhibited by Johan van Jlanen. 

5 .  Two Spanish stars of Diamoncls aiid t\vo gold 
b1eclals :-Harjt Krishna Deb. 

6. Asbestos and other geological specimens :-Dr. E H .  
Pascoe :- 

(1) Asbestos Hornblende fro111 Sesaikeln State 
Singhhhum. Asbestos from Tdar State. 

(2) Limonite bauxite 
Bauxite piaolitic FI om Rauclii dictrict. 
Rausite pisolitic 1 

Alum prepared bv L). Waldie & Po. 
Aluminium block. 

(3 )  C'assiterite from Nnrnnga. Hazarihngh District 
Tin Ingot ., . t . , 

(4) Chalcopyrite- Ralthn raines. 
Copper Ingot. . . 

( 3 )  Colnnibite-Abr:iki I'nhar. Singnr Zerninclnr~.. 
G y n  Distric-t 

Pitchblentle . .) 
Uranium ochre ,. . . 
Triplite . .  . ) 
Zircon ) ,  ( .  + I 

(6) Ph~llpur ~lleteorite-Allahabacl 1)istrict. 
- 
r .  Hectiori of nummulitic limestone fro111 thc Khnsi 

Hills .-Hem Chandra Das-Gupta. 

8. Tn.0 illustrations fro111 life of abnormality in the 
colouration of R~ilhnla of the genus 1Tlolpastes :-8st,,va. Cllnra,n 
L;t t\. 

. Eshihits of mrne liew organic anti~noninl c,ornpc)un~\-.- 
I S .  t:rahrnac.hari, ,\il.A., JI.D., Ph P 

( I )  S H,- nntilnonyl tartrate. 
(2) Urea-antimony1 tartrate. 
(3) ' I  Stih--amine " 
( 4 )  Tri-amino-phenyl-stibit~ic ac i l l  

( 5 )  h':ircotein- rtntin~ouyl tartrn te. 
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10. A huge Palaeolith, a stone-knife, a stone-axe, some 
llnfinishecl quartzite artifacts and a skull, from Chota Nagpur 
tracts :-Panchanan RIitra. 

The President announced that the nest  meeting of the  
JIedicnl Section would be held on Wednesday, 9th February. 
1021. 

The adjourned meeting of the Medical Section of the 
Asiatic Society of Bengal was held a t  the Society's Rooms on 
Wednesday, the 9th February, 1921, a t  9-1 5 P.M. 

DR. UPENDRA NATH BRAHR.ZICHARI, RBI BAHADUR, M A . ,  
J.I.D., PH.D.; F.A.S.E., in the chair. 

The following member was present :- 
Dr. K. K. Chatterjee. 

Visit0r.s:-Dr. S. Bhattacharji, Dr. R. Chakravarti, Dr. 
IS. C. Chatterjee, Dr. P. Chatterjee, Dr. S. K.  Chatterjee and 
others. 

The rninutes of the meeting held on 8th December 1920, 
were read and confirmed. 

The following papers were read :- 
1. A modification Bassini method for the radical cure o f  

hernia by plication and overlapping of externus obliquus abdo- 
minis.-By DR. K. K .  CHATTERJEE. 

2. Radical cure of hydrocele by plication and overlapping o f  
the tunica vcigin.alis.-By DR. K .  K .  CHATTERJEE. 

3. A new bracelet stethoscope for estimating systolic and 
diastolic blood pressures by the ausczcltatory method.-By DR. 
U. N BRAHMACIIARI. 

MARCH,  1921. 

The Monthly General Meeting of the Asiatic Society of 
Rengal was held on Wednesdav, the 2nd March, 1921, a t  
9-15 P . W .  

THE HON'ULE JUSTICE SIR ASUTOSH MUKHOPADHYAYA, 
KT., C.S.I., D.L., 1).Sc., F.R<.S.E., F.A.S.B., President, in the 
chair. 

The following members were present :- 
Raja Bahadur Bhupendra N. Sinhrt, Dr. B. L. Chaudhuri, 

Dr. w. A .  K. Christie, Prof. H. C. Das-Gupta, Mr. T. P. Qhosh, 
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Mr. C. L. Jain, Dr. R*. C. Majumdar, Mr. J .  van Manen, Prof. 
X. C Chatterjee, Babu H. C. Ray-Chaudhuri. 

The minutes of the January Ordinary Monthly General 
Meeting, the Annual Meeting and the February Ordinary 
Monthly General Meeting were read and confirmed. 

Forty-three presenta.tions were announced. 

The Anthropological Secretarv submitted a letter fro111 
Dr. N. Annandale forwarding copies of the report of the Inaugu- 
ral meeting of the International Tnstitute of Paris held in Paris 
in September, 1920. 

The President announced tha t  Dr. Baini Prashad had 
been appointed Riological Secretary during the absence of 
Dr. S. W. Kemp for about six weeks. 

The General Secretary read the names of the following 
gentlemen who had been appointed to serve on the various 
committee, during 1921. 

Finunce Cornmitte~. 
President 1 Treasurer Ex-oficio. 
Secretary ) 
Mahamahopadhyaya Haraprasad Shastri. 

Librccry Com,m,ittee. 
President 
Treasurer 
Secretary 
Anthropological Secretary 
Biological Secretary 

\ ; Ex-oficio. 

Physical Science Secretary 
The two Philological Secretaries 
Medical Secretary 
Hon. Librarian 1 
Maha.mahopadhyaye Haraprasad Shastri. 
.J. van Manen, Esq. 
W. C. Wordsworth, Esq. 

Philo1ogicrr.l Committee. 
President 
Treasurer Ex-oficio. 
secretary I 
Mahamahopaclhyaye Haraprasnd Shastri. 
Rabu Nilmani Chakravarti. 
Aga Muhammad Kazim Shirazi. 
Dr Abtlulla Al'Ma'mun Suhrawardy. 
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H. G. Carter, Esq., M.B. 
\V. C. Wordsworth, Esq. 
Ramaprasad Chanda, Esq. 

Hon. Nz~s,~is,/~ntisl. 

\V. E. M. Campbell, Esci 

Hon. Joint Secj.etu~ies, 8ciance Conyress. 

Dr. J. I,. Simonsen. 
Prof. (2. V. Raman. 

Rziildi~zy Corr~m i t l ee .  
President 
Treasurer EN-oficio. 
Secretary I 
S. W. Kemp, Esq., R.A., D.Sc. 
W. A.  K. Christie, Esq., B.Sc.. Yh Z>. 
Jlahamahopadhyaya Hnraprasad Shastri, C. I.E. 
H. A .  Crouch, Esq. 
Sir R. N. Mukerjee, K.C.I.E. 

1'ul)l ic(ltio)~ C f o ~ ~ ~ ? ~ a i l t e e .  
President 
Treasurer Ex- of ic io .  
secretary 1 
Biological Secretary. 
Physical Science Secretary. 
=Sn thropological Secretary 
Hon. Librarian. 
The two Philological Secretaries. 

The President reporbed the death of Prof. 16. B. Tylor, 
an Honorary Fellow of the Society. 

Mr. Ramaprasad .Chanda seat1 an  obituary notice of Prof. 
Tylor. 

T11e following gentle~llan was balloted for and elected an  
Honorary flello\v :- 

Dr. P. W. Thomas. 

The following gentlemen were balloted for and elected as 
ordinary members :-- 

(1) Lieut.-Col. G. C. Slzirrock, Royal Artillery, Director 
of Orclnance Factories, 14, Park RIansions, proposed by DL.  
W. A .  K. Christie. seconded by Dr. S. W. Kemp ; (2) S. 1'. 
dgharkar, Esq., M . A . ,  PIL.D, F.L.S., Professor of J3otany, 
Calcutta University, 35, fiallygunj Circular Roacl, proposed by 
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fi. Hem Chandra Das-Gupta, seconded by Dr. B. Prashad: 
(3)  Major H. W .  Acton, I .H.S. ,  Professor of Pat.hology, School 
of Tropical Medicine, proposed by Dr. U. N. Brahmachari. 
seconded by Mr. A. H. Harley. 

The following papers were read :- 
1. Ismai1itica.-By W. I V A N O W .  

2. Some foreign affinities in Prehistoric India.-By PAX- 
CHANAN MITRA. 

3. Succe.ssors oj Kunzarngupta I.-By R. C. M A J U M D A R .  

4. O n  the Antiquity oj the term G'aucla.-By N. G. ~ I A J U M -  
D A R .  

No. 1 will be published in the -l/le?noirs and No. 3 has been 
published in the Journal. 

The president announced that  the next meeting of the 
Medical Section would be held on Wednesday, the 9th Ma.rch, 
1021. 

-+- 
The adjourned meeting of the Medical Section of the 

Asiatic Society of Bengal was  held a t  the Society's Rooms on 
Wednesday, the 9th March, 1921, a t  9-15 P.M. 

DR. CHARLES A. RENTLEY, M.B., D.P.H., in the chair. 

The following members were present :- 
Dr. U. N Brahmachari, and Dr. J. J. Campos. 

Visitors :-Dr. H. W .  Acton, Col. J. Megaw, Dr. .L. E. 
Napier, and Dr. W. 0. Walker. 

The minutes of the meeting held on 9th February, 1022, 
were read and confirmed. 

The following papers were read :- 
1. The  Parasite-ridden Population of the Tropics.- BY 

>IA.JOR H.  W. ACTON. 

2. O n  Chronic Lead-poiqoning in the Printing Pre.s$es of 
C1alcultn.-By DR. J .  J .  CAMPOS. 

APRIL,  1921. 

The 3Jonthl.v General Meeting of the Asiatic Society of 
Hengal was held on Wednesday, the 6th April, 1921, at  
9-16 P.M. 
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THE HON'BLE JUSTICE SIR AS~TOSH MUKHOPADHYAYA, 
KT., C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. 

The following members were present :- 
Maulvi L4bd~il tVali, Prof. S. R. Bose, Babu Chhote La11 Jain, 

n r  W. A. K. Christie, Dr. R. L. Chaudhuri, Prof. H. C. Das- 
Gupta, Mr. H. K. Deb, Prof. S. C. Kar, Dr. R. C. Majumdar, 
Mr. Johan van Manen, Prof. Narendra Kumar Majumdar, 
Prof. Nirmal Chandra Chatterjee, Mr. H. C. Roy-Chaudhuri, 
Prof. Satyendra Nath Basu, Babu Subodh Chandra Mukerjee. 

Visitor3 :-Kumnr Gangananda Sinha, Mr. Md. Shahidullah 
and others. 

The minutes of the last meeting were read and confirmed. 

Thirty-one presentations were announced. 
The President announced that Mr. Ramaprasad Chanda 

had been appointed Joint Philological Secretary during the 
absence of Dr. D. R. Bhandarkar up to the middle of June. 

The President also announced that Dr. S. W. Kemp had 
taken over the office of the Biological Secretary from Dr. Baini 
Prashad. 

The General Secretary reported the death of Babu Pratapa 
Chandra Ghosha, Shaikh Laiq Ahmad Ansari, and Dr. Suresh 
Prosad Sarvadhikari, ordinary members of the Society. 

The following papers were read :- 
1. A vocabulary of current Bengali words not included in 

ordinary dictionaries and of words used in a new sense.-By 
F .  E. PARGITPR. 

2. Contributions to the History and Ethnology of North- 
Eastern India,  I I I . -By  H .  E .  STAPLETON. 

3. T h e  Genus Cerebella in India.--By L. S.  SURRA- 
MANIAM. 

4. The cz~stom oj circumcision among the Drauidians.-By 
MUHAMMAD SHAHIDULLAH. 

5.  Manava Sulba Sutram.-By NARENDRA KUMAR M A  
JUMDAR. 

No. 1 will be published in the Memoirs and No. 2 in the 
Journal; Nos. 3 and 4 have already been published in tlie 
Journd. 

The Presideilt announced tlmt the next mee t i~g  of the 
Medical Section would be held on Wednesday, the 13th April. 
1921. 
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MAY,  1921. 

The Monthly General Meeting of  the Asiatic Society of 
Bengal was held on Wednesday, the 4th May, 1921, a t  
9-15 P.M. 

THE HON'BLE JUSTICE SIR ASUTOSH MUKHOPADHYAYA, 
KT., C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. 

The following members were present :- 
Maulavi Abdul Wa.li, Babu Chattu La1 J a i r ~ ,  Dr. W. A. K. 

Christie, Prof. H .  C. Das-Gupta, Dr. A. Foucher, Dr. S. R. 
Kemp, Mr. J. van Manen, Prof. Panchanan Mitra, Dr. B. 
Prashad, Prof. Ramaprasad Chanda, Lt.-Col. G. C. Sturrock 
and others. 

The minutes of the last meeting were read and confirmed. 

Twenty-eight presentations were announced. 

The General Secretary reported t ha,t the Rev. Anagarika 
Dharmapala had expressed a desire td withdraw from the 
Society. 

The followirlg gentlemen were balloted for and elected as 
ordinary members :- 

(1) Lieut.-Col. F. A .  F. Bernurdo, C.B E., C.I  E., iV1.D.- 
E'.R.C.S , F.R.C.Y., 1 .Jf.S., Oficiating Principal, Medical Col, 
lege, Calcutta, proposed b!. Dr. U. N. Brahmachari, seconded 
by Mr. A. H. Harley ; (2 )  Madan Mohun Burman, Esq , Mer- 
chant and Landlord, 145. Harrison Road, Calcutta, proposed 
by Mahamahopadhyaya Haraprasad Shastri, seconded by Prof 
N Clhakravarti ; (3)  P. J .  Hurtoy, Esq , C.I .L.  Vice-(:hancellor, 
Dacca University, Ramna, Dacca, proposed bj ?,Ir. A.  H. 
Harley, seconded by Mahamahopadhyaya Harapra$< d Shastri. 

The following papers were read :- 
1. 2001oqical Results of a tour zn Ihe Ecrr Eu.s/. Amphi- 

poda, with notes on a n  additional species oj Isopoda.-By W. M. 
TATTERSALL. (Communicatecl by the Biological Secretary.) 

3. A short note on tl~e in.stunces of LS'yncarpy in Magnifera 
;.rdica L. and somc other Il'ropical P1nnt.s.-By P. M. DKBBER- 
M A N .  (Communicated by the Biological Secretary.) 

4. Note8 on the Venous ~S~atern of Varanu~q bengn1ensis.- 
By D. K. RIIATTACHARYA. (C'omm~nicat~ed by the Biological 
Secretary.) 
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These papers with the exception of No. 3 will be published 
b,v the Society. 

The President announced that there would be no meeting 
of the Medical Section during this month. 

JUNE.  1921 

The hlonthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 1st June, 1921, a t  9-15 P.M. 

THE HON'BLE JUSTICE SIR ASUTOSR MUKHOPADHYAYA, 
KT., CS.I . ,  D.L., D.Sc., F.R S.E., F.A.S.B., President, in the 
chair. 

The following rnembeis were present :- 
Prof. R. P. Chanda, Mr. Chhote La11 Jain, Dr. W. A .  K. 

Christie, Mr. K. N. Dikshit, Dr. S. W. Kenlp, Prof. N. C. Chat- 
terjee, and others. 

The minutes of the last meeting were read and confirmetl. 

Twenty -one presentations were announced. 

The President announced that Dr. W. A .  K. Christie had 
been appointed Honorary General Secretary during the absence 
of Mr. A. H. Harley. 

The follo~ving gentlemen were balloted for and elected as 
ordinary members :- 

( 1 )  Jluuluvi S Bctrkat A l i ,  Chief nlaulavi, Eoard of Exa- 
miners, No. 105 Lower Chitpore Road, Calcutta, proposed bj. 
Mr. A .  H. Harley, seconded by the Hon. Justice Sir Asu- 
tosh Mukhopadhyaya, Kt.  ; (2) I'rol. Jyotis Chccndra Ghatak, 
JJ.A.,  Professor of Sanskrit, Eangabasi College, 5, Boloram 
Bose Ghat Road, Rhawanipur, Calcutta, proposed by the 
Hon. Justice Sir Asutosh Mukhupadhyaya, Kt., seconded 
bj. Mr. A .  H. Harley ; (3) l'he Hon. Nawab Mol~crmrnad f l luzu- 
mullah Xhcrn, Khan B a l ~ a d u ~ ,  O.R.E., Taluqdar, Aligarh, pro- 
posed Ly the Hon. Justice Sir Asutosh Mnkhopadhyaya. Kt . .  
seconded by Dr. A .  Suhrawardy, M.L.C. 

The following papers were read :- 
1. Contributions to the Histgry ant-1 Ethnology oj Nortli- 

Et~sterr~ Indict, III . -The Origin of the Crrfkolic Cltristirtn c of 
Eastern Rengal -By H. E.  STAPLETON 

2. On t h e  " Renal Portal " systen~ (renal v c ? i ~ ~ ~ s  rnesh- 
wr,rk) c r ~ c l  kidney excretion in Verfebrutcr.-B?j 14'. N .  I; 
WOODLAND : communicated by the Biological Secretary. 

Both these papots will be published in the Jottr)~ttl. 
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The President announced that there would he no meeting 
of the Medical Section this month. 

JULY, 1921. 

The Monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 6th July, 1921, a t  9-15 P.M. 

THE HON'BLE JUSTICE SIR ASUTOSH MUKHOPADHYAYA, 
KT., C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. 

The following members were present :- 
Maulavi Abdul Wali, Babu Risveswar Bhattacharya, Dr. 

J. J. Campos, Prof. R. P. Chanda, Prof. H. C. Das-Gupta, 
Mr. K.  N. Dikshit, Mr. T. 0. D. Dunn, Dr. L. L. Fermor, 
Mr. N. G .  Majumdar, Prof. N. C. Chatterjee, Babu Rama 
Prasad Mookerjee, Babu Sasadhar Ray, Mr. J van Manen and 
others. 

Visitors :-Mr. L. Bragamen, Mr. P. de Branganza Cunha, 
and others. 

Twenty-three presentations were announced. 

The General Secretary reported that Mr. G .  R. Kaye had 
expressed a clesire to withdraw from the Society. 

The following gentleman was balloted for and elected as 
an ordinary member :- 

Netu'l Churan Law Esq., Merchant, 56,  Sukea's Street, 
Calcutta, proposed by Mr. Bimala Charan Law, seconded by 
Rlr. Satya Charan Law. 

The following papers were read :- 
1. Primogeniture in Ancient India.-By N .  C. CHATTER- 

.TEE. 

2. On some matter concerning the Andhuu Inscription8.- 
By N. G .  MAJUMDAR. 

3. Two Kharoshthi Inscriptions.-By N .  G .  MAJUMDAR. 
Nos. 1 and 3 will be published in the Journal. 

The President anpounced that there would be no meeting 
of the Medical Section this month. 
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AUGUST, 1921. 

The Monthly General Meeting of t h e  Asiatic Society of 
Bengal was held on Wednesday, the 3rd August, 1921, a t  
9-15 P.M. 

THE HON'BLT JUSTICE SIR ASUTOSH A~UKHOP.IDHYAYA, 
KT., C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.R., President, in the 
chair. 

The following menlbers were present :- 
Prof. S. N .  Bal, Prof. S. R. Eose, Dr. U. N. Brahmachari, 

Dr. W. A. K. Christie, Prof. N .  C. Chatterjee, Mr. I<. N. 
Dikshit,, Mr. C.'. S Fox, Mr A. H. Harley, Dr. S. W. Kemp, 
Mr. N. C Majumdar, I'rof. H. W. B. hloreno, Dr. B. Prashad, 
Babu Kamaprasad Chanda, Mr. M. J. Seth. 

Visitors :-Mr. N .  R. Chatterjee, Mr. S. C. Chaudhury, 
Mr. B. N. Hajra, and others. 

The minutes of the last meeting were read and confirmed. 

Eighteen presentations were announced. 

The General Secretary reported that Mr. IY. W. Hornell 
had expressed a desire to withdraw from the Society. 

The President announced that Kumar Sarat Kunlar Roy 
had been appointed member of the Council in place of Dr. I t .  C. 
AIajumdar, resigned and that  the names of Dr. L. L. Fermor 
and Prof. R. C. IYlahalanobis had been added to the ginance 
Committee for the current year. 

The President also announced that Mr. A .  H. Harley had 
resumed charge from Dr. W. A. K. Christie of the duties of the 
General Secretary. 

The following papers were read :- 
1. A nole on the newly discove~ed (Boyra) Stone-lnscrip- 

lion.-By HARIDAS MITRA. 

2.  votes on Kharosthi Inscriptions.-By N .  G.  MAJUMDAR. 

3. The Oldest Christian Tomb i n  Northern India and tile 
United Provinces.-By RIESROVB J .  SETH. 

4. On some new Organic Antimoninl Conzpounds.-By 
W .  N. BRAHMACHARI, A N D  S. C. CHAUDHURY. 

5 .  Observations on the Bat-Flowers of the ,Jlohwn (Bassia 
latifolia).-By MAUDE L. CLEGHORN. 

All these papers except No. 4 will be published in the 
Journ(ll. 
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The President announced tha t  there mould be no meeting 
of tlle Medical Section this month. 

SEPTEMBER, 1921. 

The Monthly General Meeting oE the Asiatic Society of 
Bengal was held on Wednesday, the 7th September, 1921, a t  
9-15 P.M. 

THE HOIJ'RLE JUSTICE SIR ASUTOSH MOOKER;IEE, KT., 
C.S.I., D.L., D.Sc., F.R.S.E., F.A.S.B., President, in the 
chair. 

The following members were present :- 
Prof. 8. N. Bal, Dr. W. A. K. Christie, Mr. K. N. Dikshit, 

Babu Harjt  Krishna Deb, Mr. A .  H. Harley, Mr. H. Cecil Jones, 
Dr.S. W. ICemp, Mr. N. G. Majumdar, Mr. N. C. Chatterji. 

Visitors :-Mr. Sudhindra Cha.ndra Sinha-Sarma, and 
otbers. 

The minutes of the last meeting were read and confirmed. 

Seventeen presentations were announced. 

The General Secretary reported tha t  the Hon'ble Rev. 
W. K. Firminger and Mr. FT. E. Andrews had expressed a 
desire to withdraw from the Society. 

The President announced that  the names of the following 
five members being largely in arrears with their subscriptions 
had been declared defaulters and tha t  their names would be 
posted in accordance with Rule 28 :- Rs. 

Abdnl Kalam Mohyudin Ahmed Axad . . 160 
Babu Rama Kath Khanna . . . . 66 
Kazunobu Konokagi . . . . 60 
Pandlt Harnarayan Shmtri  . . , 60 
Babu Daya Ram Sahni . . . . 72 

The President also announced tha t  Dr. I). K .  Ehnndarkar 
had resumed charge from Mr. Kamaprasad Chanda u f  the 
duties of the oint Philological Secretary. 

The following gentlemen were balloted for and elected as 
ordinary members :- 

(1) Ilernrhandru Rrcy, Esq., Lecturer in Ancient lndian 
liistory. Calcutta, University, 511, F'akirchand Mitter's Street. 
proposed by Mr. P. D. R. Bhnndarkar, seconded by Mr. Hem- 
chandra Roy-C!haudhuri ; (2) Prrcphullri Krishnci Deb, Esq. 
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Zemindar and Landholder, 106,/1, Grey Street, Calcutta, pro - 
posed by Mr. Kha,gendra Rhusan Roy, seconded by Harit 
Krishna Deb. 

The following papers were read :- 
I .  Sarulu nnd Deeaduru.-By J Y ~ T ~ ~ C I I A N D R A  GHATAK. 

Communicated by N. G. Majumdar. 

2. illanev Copperplate of Gsovindachundra, dated V .E. 
1183.-By N. G. 1,l AJUMDAR. 

3. The Rig-Veda--A note oiz the ctrrangement of the Book.-- 
By G. R. KAYE. 

4. Three Tibetan Repartee-Songs.-By J .  van MANEN. 
All these papers except No. 1 will be published in the 

.Jozwnal. 

The President announced that  there would he no meeting 
of the Medical Section this month. 

DECEMBER, 1921- 

The monthly General Meeting of the Asiatic Society of 
Bengal was held on Wednesday, the 7th December, 1921, a t  
9-15 P.M. 

THE HON'BLE JUSTICE SIR ASUTOSH MUKHOPADHYAYA, 
KT., C.S.I., D.L.: I).%., F.R..S.E., F.A.S.B., President, in the 
?hair. 

The following members were present :- 
Khan Sahib M. Abdul Wali, Dr. S. P. Agharkar, Prof. 

S. N.  Bal, Dr. D. R. Rhandarkar, Prof. R. P. Chanda, Prof. N. C. 
Chatterjee, Mr. H. Bruce Hannah, Mr. Harit  Krishna Deb, 
Prof. H. C. Das-Gupta, Mr. Hem Ch. R.oy, Prof. J. C. Ghatsk, 
Mr. .T. van Manen, Tcumar Prafulla Krishna Deb, Kumar 
S. K.  Roy. 

Visitors :-Mr. P .  C. Bagchi and others. 

The minutes of the last meeting were read and confirmecl. 

Sixty presentations were announced. 

The President reported the death of Mr. J. N. Das-Gupta., 
B.A., a Life member, and Lt.-Col. C. T. Peters (retd.) an Ordi- 
nary member of the Society. 

The General Secretary reported tha t  the HonJble Justice 
T. W. Richardson arid Lt.-Col: E. H. Brown, had espressed 
desire to withdraw from the Society. 
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The General Secretary laid on the table certain leave 
rules recommended by Council to the Society's Staff. 

The President announced that the names of the fol!owing 
five members being largely in arrears with their subscriptio~is 
had been posted as defaulters since the last meeting and that 
their names have now been removed from the member-list. 

Rs. 
Mr. Sbdul Icalam Jlohyudin Ahmed Azad . . 150 
Babu Rama Nath Khanna . . . . 66 
h4r. Kazunobu Kanokagi . . . . 60 
Pt. Hamerayan Shastri . . . . 60 
Babu Daya Ram Sahni . . . . . . 72 

The President also announced that  the following member 
being largely in arrears with his subscriptions has been 
declared a defaulter and that his name has been posted irk 
accordance with Rule 38. 

nabu Kashi Nath Das . . .. Rs. 59. 
3 

The following gentlemen were elected ordinary members 
during the recess in accordance with Rule 7 :- 

S. L. Hora, Esq., M.Sc. 
W. It. C. Brierley, Esq. 
R .  C. Prendergast, Esq. 
Shah Emdadul Haq, Esq., M.L.C. 

The following gentlemen were balloted for and elected as 
ordinary members :- 

( I )  R .  A .  Tilang Esq., Professor of History, Benares 
Hinclu University, Benares City, proposed by Dr. D. R. Bhan- 
darkar, seconded by Mr. Ramaprasad Chanda; (2) Kumar 
Anand Kumar, h1.A , Bar-at-law, Reader in Zoology in the 
Punjab University, Fairfields, Ferozpore Road, Lahore, pro- 
posed by Dr. Raini Prashad, seconded by Dr. S. IV. Kemp ; 
(3)  B.  A .  Barua, Esq., Lecturer, Calcutta University, 4, Heram- 
bi Ch. Das's Lane, Off Mechuabazar Street, Calcutta, proposed 
by Dr. D. R. Bhandarkar, seconded by Mr. Ramaprasad 
Chanda. 

The following papers were read :- 
1 .  Determination of the Molecular formulu of the binary 

cmpoundv of inorgunic 8ubstunces.-Bg DURGAPADA MISRA. 

2 .  The Dhupi Copperplate Inscription of Rarnneirnhn, 
Sukiibdi, 1720 ( A . D .  1798).-By K. M .  GUPTA. 

2. The ~5'ue Vihcrr Copperplr~,[e of the Reign 01 J(nni.;'krr.- 
By S .  (-:. M A J U M D A R .  
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The General Secretary laid on the table certain leave 
rules recommended by Council to the Society's Staff. 

The President announced that the names of the fol!owing 
five members being largely in arrears with their subscriptions 
had been posted as defaulters since the last meeting and that 
their names have now been removed from the member-list. 

Rs. 
Mr. Abdul Icalam Tvlohyudin Ahmed Azad . . 150 
Babu Rama Nath Khanna . . . . 66 
Mr. Kazunobu Kanokagi . . . . 60 
P t .  Harnarayan Shastri , . . . 60 
Babu Daya Ram Sahni . . . . . . 72 

The President also announced that the follomir~g member 
being largely in arrears wit.h his subscriptions has been 
declared a defaulter and that his name has been posted irk 
accordance with Rule 38. 

nabu Kashi Nath Das . . . .  Rs. 59. 

The following gentlemen were elected ordinary members 
during the recess in accordance with Rule 7 :- 

5. L. Hora, Esq., M.Sc. 
W. R. C. Brierley, Esq. 
R.  C. Prendergast, Esq. 
Shah Emdadul Haq, Esq., M.L.C. 

The following gentlemen were balloted for and elected as 
ordinary members :- 

( I )  R .  A .  Tilang Esq., Professor of History, Benares 
Hinclu University, Benares City, proposed by Dr. D. R. Bhan- 
darkar, seconded by Mr. Ramaprasad Chanda ; ( 2 )  Kumar 
Anand Kumar, M . A . ,  Bar-at-law, Reader in Zoology in the 
Punjab University, Fairfields, Perozpore Road, Lahore, pro- 
posed hy Dr. Raini Prashad, seconded by Dr. S. W. Kemp ; 
(3) B.  A .  Barua, Esq., Lecturer, Calcutta University, 4, Heram- 
bi Ch. Das's Lane, Off Mechuabazar Street, Calcutta, proposed 
bv Dr. D. R. Bhandarkar, seconded by Mr. Ramaprasad 
Chanda. 

The following papers were read :- 
1 .  Determinution of the Molecular formula of the binary 

compounds of inorganic substances.-By D U R ~ A P A D A  MISRA. 

2 .  The Dhupi Copperplate Inscription of Ramasimhn, 
Saka'bdii, 1720 ( A . D .  1798).-By K. M. GUPTA. 

2. The Sue Vihcrr CopperPlrr/e 01 the Reign of Rnni.~krr.- 
By X. (':. M A J U M D A R .  
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4 .  The Prnkrit Dhatu-Adesas.-By S I R  GEO. A .  GRIERSON. 

. 5 .  Concerning cb Bon Image.-By JOHAN van MANEN. 

6. An improved method of Wheat -sewing tor Central India. 
-By K. R .  JOSHI. 

7.  illndru.-By H .  C .  R.AY. 
Nos 2, 5 and 7 will be published in the Journal and Ro. 4 

in the Memoirs. 

The President announced that  there would be no meeting 
of the Medical Section this month. 
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