
"'·their historical works Fergullon, R~jendralal, HavelJ, VinceDt Smith, aad 
,MenonlOhan Gaogaly have sulfide!)tly noted the manipulation of meta .. and 
gem$ in Hindu art. The tenth t:hapter of Vincent Smith', work, IbM: oa 
.Hindu minOT art&, deals, among other things, with the following topics relevant to 
tbo poiGtl diliCusscd here: (I) coinage, (3) gems, seals and jade, (J) jew"Cllery, 
If) ·reliquaries and gold images, (S) silver paterre and bowls, (6) copper-vendli. 

The usc of metals for the fabrication of domestic vessels in H indu India 
i& thDSdelCribed by Dr. Rajendral;'ll in the paper on Fur"ilu'}" Doml.stic VI",sils 
etc., in Iwh-Arya"s, Vol. I :-" The Rig-Veda alludes to golden cups; The 
Sutra. and the Mahabh,1rata frequently refe r to vessels of other than gold and 
day. TvAshta, the Vulcan of the Hindu pantheon, was the most celebrat~ 
artificer of metallic arms, but the Ribhus greatly excelled him in the formation 
of aacrifieial vessels of wood and metal. 

In a mediaeval work, the KtiJik4 Pur4"a, plates made of gold, arc described 
10 remove excesses of the three humours, and promote the strength of visioo ; 
those of lIIi1ver favourabl~ tu vision and inimical to bile, but calculated to 
increase the secretion of wind and phlegm; those of bronZe, agreeable and 
intellectual, but favourable. to undue excitemen t of blood and bile; those of 
brass, wind-generMing, irr itating, hot, and heat_aud_phlegm_destroying; those 
of magnetic iroo, most beneficial in ovel coming anasarea, jaundice and anremia . 
The Yuk/lkalpaltu'u recommelJ.ds that drinking cups for royal personages 
should be made of gold, silyer, crystal or glass." 

The Plnplus describes Muziris, a port on the Arabian coast, whence 
Romans used to carry pearl, ivory, diamonds, rubics, topazes, stibium, coral, 
flint, glass, brass, arsenic and lead. Mr. Aiyangar in his Atf&iml/"dia quotes 
the Tamil classic Ahomi-lltiru to prove the flouri sh ing conditioll of "Musiri to 
which come the well-rigged 5hip5 of the Yavanas." 

St'CTION 1. 

The Dodrml 0/ &VIII Mtfa/s. ' 

Sukra"Uimentions seven mctals vi;;;., suvarlJ a (gold), rajata (5ilver), tamra 
(copper), vanga (tin), SiS8 (lead), rangaka (z inc) and loha (iron) under the name 
of ""4tus; and IWO alloys under the name of satfkaras, vie., kAmsya i.I., brclize 
or bell~metal (which is made of vanga and tamra) and pillal" or brass (which is 
made of tAmra and ranga). 

The names, number, and classes of metals as given in SuknJnili are not, 
however, the same as in other works on the subject in Sanskrit literature. The 

, SUn. IV, ii, 171-115. The ~or illroqlleete<l to note tho follo"l'O]o& eh.....-lD Illy 
t.nnslatiOll of Snktanlti: Ho may read bell·metal for bronze on p~ 144, and ebou1d, Illlder-­
stand l\lDe wberevOl' tbe~ UI till I nd tin ."I'Ohe~\"Ilr ther(j ts zinc, The word 110""", .is 
~11" term fot tin. Bat In DMttdcl'iya of tbe lOth C6Dtur1 ro. is .. 1.0 Q6d to deAote 
t.lD ... &lob tS in nr. Ray's edition or SSllskrit Ted. That [s (.IOI'bsps the o.ly... & I 
w.- N", as th .. terlJl for dlle (ancillot tin, ... in tJie TrualaUoaJ • . 8M Prot. 70l0I 

, QIaDda', ·.t,..parUcfd. 
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chemico-mednllre.,iscs that treat specially of the minerals arc Vf:ry cliverse 
;0 ,be IIlatt~of coumeration, cJassificaiioil aud syuollyms. Each represents in 
fact to a certain extent the cultural characteristics of the place or epo<:h io which 
if was composed. -

The word ran,aka ' which has been t3kcn here as a synonym for zinc has 
been ulled only thrice,- Another word hu also been used al a synonym for 
ra ,.gaka or zinc. This isjasada.' Hut the terms rangaka and jasada arc not 
to be met wilh ill older li tera ture, lIor is even the substance whieh is denoted 
by these terms mentioned there as one of the metals. 

Vedj, Period. 

In Vedic literature \\"e meet wilh six or perhaps seven metals: (I) Gold' 

called by the .nam es of Candr •• J~tadlpa, S UVaTTl., HaTita, and Hi,al)y., (2) 
S ilver ca lled Rajala,' (3) Copper called Loha,a (4) Tin called tra pu' (5) Iron " 
called Ayas, krj~"ayasa, syama, (6) Lead ca.lled Slsa· Perhaps bronze is al50 
suggested. 

According to M,cssrs, Macdonell a.nd Keith, the exact metal denot­
ed by the word ay as when used by it~elf, as always in the Rlgveda, is 
ullcertain As favouring the sense of bron ze rather than that of iron may be 
cited the fact that Agni is called ayo-damslra, (with the teeth of aya.'J) with 
reference to the colour of hi s flames, and that the car-seat of Mitra and Varuna 
is calted ayasthuna {with pillars or llyas} at the set t ing of the sun. Moreover, 
in the Vajasaneyi Samhita ayas is enumerated in a list of aix metalll gold 
(hiralJya), ayas, sylm a, loha. lead (sisa), till (trapu). Here sy.1ma (swarthy) and 
loha fred) must mean irOll and copper, respectively: ayas would therefore seem to 
mean bronze. In many passages in the Atharvaveda and other book6 the ayu 
is divided into two species-the sy.1ma (iron) and lohita (copper or bronze), In 
the Satapatha.Br.1bmaQQ a distinction is drawn between ayas and lohayasa 
which may either be a distinction between iron and copper or between copper 
and bronze In one passage of the At harvaveda 10 the sense of iron seems certain. 
Possibly, too, the arrow of the Rigveda which had a tip of ayas was.pointed with 
iroll. Copper, however, is conceivable, and brollze quite ' liIte ly, The Satapatha. 
Brahmag. states that if " well-melted" it is like gold, referring evidently 10 
bronze. 

, For theantiqnlt1 of tho word and il:ooJ hiBtory _ 8u.rllt", N G,wll<lpdl<a and 
DWhl.n!ll1 refened to 8ubseqlltlnUy. 

, 8111lra IV, ii , 17~171J, 174, 18S, 1(4, 

• BQllra IV, l',tl4-H8, 8M-86i. 
• HI1 MlilleI'.nd Keith'. Vedic l>lcl~.t' Vol. 1,254, 281, 31 ; II, "','118, GfU, GO&. 
• J'eilic Inlnr Vol. tI, l~ , 
• Volic I .... u Vol. I, Il ; II, Si4, 
, ,V<Mlk Iltdnl,lIl, n., 
• Vt!Jlk IIIdM I, II, as. til, 
• V tdk I!Ida I, 81, W. 

lO V.sa.l,MeVoLl,p.mIla.lftMOriaaW..n..-
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The (oJlowing i. laken from Dr. Ray's HWory 0/ Hi_ CMMJsu,:1 
In Vedic literalure iron proper seems to be dnignated k1'l'1)ilYlUfif the ~Ic 

meta'," and copper by loItil4ytJstJ or the red metal. 
Besides gold and silver, several other metals, t.g., iroo, lead and tin are 

roeotioned iD the white Yajurveda XVIII, 13. In the CbhAndogya 4pani~d 
l~, '7. 7. we also read" As one binds gold by meanl of lavana (borax.). and 
aih'er by means oC gold, and tin by means of silver, and lead by meana of tin, 
and iron by means of lead, ilud woOO by means of iroll, and also by means of 
leather." 

At lcast three metals afC mentioned in Alhatvaveda," used [or amulets to 
be put on against demons, for long life or for safety. These are gold, lead 
and iroli. 

Vedic literature thus testi fies to the antiquity o[ Hindu metallurgy and to 
the varieties of nomcnclature used in designating the metals. 

The Chara!:a mentions suvarLla and five fonds or metals , but does not 
name any,' Kavir~ja AvinAs Chandra Kaviratna calls them silvcr, copper, 
lead, tin and iron. II is to be lJOled Ihallhe word dhdtu does 1101 occur here, and 
that loh41 is a generic name for metals, almost like oyos in Vedic literature. 

The Susruta & mentions six metals under the heading of trapu (t in) ortler 
among the 37 classes of drugs enumerated in Chapter XXXVIJI of Sulra­
slhana, These are trapu (tin), sjsA ( lead) tanlTa (copper), rajata (silver), kri'l)a_ 
loh& (iron), and suvarija. But in Chapter LXIV, while treating of the Lava.,cs, 
Susruta mentions 7 metals' and describes their propcrtiell. The additional 
one is karns),a or bell-metal. A new /lame is also introduced. This is ranga, 
perhaps a synollym or misprint for vangD, which is Irapu or lin. But if rartga 
be the correcl reading, we have here the authority for the use of the term in 
the same sense of tin in Madanapdla-nil1halllu and DhJfl4Nrij'd, work!! of the 
fourl«oth alld sillleclllh century n:specti vely. 

, ~he tllKlritU 0/ six mllo/s colllinued, 

At lea,t five metals are referred to in Mahibhirata, ' VI~., gold, silver, 
copper, iron and Ktimsya. Amorako,a, a work not laler than the 6th c.cntury 

• Vol, I, 81'8t oditlOR, ". Ba. 
~ 8ooIr: I, !fl, 85; Book V, 1&. 
• The 811arl.lta a1110 dllrorentiates iron by tho tetm Ilr4,,,loM (black met.1), Uroql!l 

ooppet letnown by 11:.11 proper name tli",l'tI. 

• 8ee the S.~krit text edited hI tbo Knit.JaII ne.endratat.b BeD .nd Upeadl'alllltla 
8etJ (I1lt7). Po 'I. 

• In the aeetloo CD the D"ctfllle 0/ Ni"f!i Gel'lU, the two paiN of (lOIl'fflrtlble te.rm. 
(1) DhUu _d lob, aDd <') RabQ. a&ld ma\l'ba'e boon treated h~t.orloalll' 

• See p, 181 of the 8eDgail tra~latiOD ot 8~Mlttl So'lllhil' la x...1.ftJM J)e~ 
s. ud Upent\n.Jatb SeD (1900), 

• .... Boapll tr&fl8l.tloa, p. VM. 
• ProL YoceaObDdn 1b.,'.IkIha",""" (lIN);.p.1K. 
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A.O" IIIftItioM gold, ail~r ",copper, Um.,ll., pittala (brus), iron, tm, merc:W'y 
and MltffJir."jtJtltI (stit",;t,)." Pittal. or brass is thUlI at lea,st as old a. the .i.s.tb 
century. It is also mentioned by Vari.hamihira of the same age. The use 
of mercury.,1 a druB is also at least a& old as Vad,hamihira. 

The Rtu4,-ntwa' of Nigirjuna (8th cent.) mention. sit/ollas or metals: 
suvafJ;aa, rajl!.ll, tamr., Uk'fJIJ (iron), vanga (tin) and Ohf4;angamlJ (lead). Here 
we aCI ttki!)a and bhujangama. two new names for substance5 used since: 
Vedk times. 

The Rasarat,,6kara of the same: author gives new narou. to the metals, 
'rhus silver is sif4 and 14n1, copper is su/Utl , lead is ',.agtl. 

The RasaAriliaY4,' a work of the e1evtllth century. uses 1I4gd for lead, 
IiftffJa for iron, and give. three classes of metals: (I) noble, t.g., gold, and silver, 
(2) essential or substalJtial, e.g. , copper, brass (1ra), tiK,fja and kanta (varielies 
of iron), and (J) those which emil fretid odours, I.g., lead and lin. 

The Rasapra/rasasudlllfkara of the thirteenth century gives the name larll 
for silver. The Rasakalpa of the same age mentions s il. IDhas or metals. I .g., 
hema (gold), rupya (silver), atka (copp~ t), vanga (tin), di' (lead) and lauha 
(iron). Varta and others are also mentioned as allo.ys. 

The 14th CII/tllry. 

The RasQrat"a-samuchchaya of the fourteenth century .. which' quotes 
passages verlHlUm from RasarQava and olher authorities, begins its Fifth 
Hook that on /o/ras or me tals with the following words: • The '(lddJ.1l or pure 
metals are kanaka (gold), rajata (silver) and loha (iron). The Pull lullu (those 
emitting fcetid odour) art two, vi • . ; nAga (lead) and vanga (tin). The m;sr. 
or aUoys are three in nUillbe:r, vi • . pittala (brass), Hmsya (bell-metal), and 
varta. The Loha metal ill loha or iron, and often conveys different meaninga.' 
Here we have five melals divided iuto two classes, and the J alloys regarded 
as forming a class by themselves. This enumeralioll, nomenclature and c1assi. 
ticali,?" of metals may be c.ompared with those in Suluanil;, thus ;-

<., Loha is the generic name for metal in R. R, S, whereas dltdlN is the 
word for it in Suba. 

(2) Sukra includes ra"gaka, a new metal among the pure metals And thai 
gives the number seven, whereas according to R. R. S. the number is only 
five. bul ail[ laler. 

(J) The alloys are two in Sllkrtl";IJ~ but three in R R. S., including 
uarlllloita' which is produced from k.msya, copper, pittal., iron and lead and 

i. tbus aD alloy of five matab.' 

The Rtu4r.hf#·UIftI'"hcII(JytI often uses .y.s for iron, and menliOlJl; If..,. 
and ., .... tlfO of ill three ' s pecies. In Book X, 70, it rden to the .(z 

, tIJee e..c.luit.'hd edited by Dr, Ray. VoL n. 1t,1O, 
o .. a...ftIt 'l'ut edlt.611 by Dr. Ray, _'-oJ S, ..... ~try, VoL ' .. p . lL 
, Hoe 1>1'. RIta e.HUon 01 tile .. bit tatoa In BW. mtMWf'V, Vol. IL. 
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metaJ., but melitiool only two.aUoy. like $umftlti, Trwpu is the word tM:d 
here for vang. or tin. 

The S4rtllfKatlh.,-a' of the same age recognises seven metal!!, tbough it 
does not mention zroc, but later names ninc-metals including two alloys, brass 
and belt.meta.l,.ftcr the nine planets. 

The ruurth chapler named SuvQrtJQva,.Ca of MatllmtJP4la-nighllfthl, 
another work of the 14th century, however, mention!> 5uvar.,a, rupya, tAmra, 
kimsya, pitlala, fanga or vanga, jassda (zinc). sisa, lolla (iron). sulphur, 
mercury, gems, etc .. It gives the synonyms of these metals also, and treatl> 
of their properties. It is 10 be nott!d that ranga, Yanga and tnopu arc: used as 
synonyms to indicate tin i and jasada is de~cribed as being' nUlga.sadlisa' i,t., 
like ranga or vanga. 

MadanapM. and Sukra thus agree in almost a1\ particulars. Both mention 
the 6ame nine metals, Madanapa.la does not classify them, and enumerate!; 
!Jome mure, f..g., sulphur, "' ercul"l', abhrtl, etc., wllile Suf<,'anfti regards the 
alloys, brass and bell-metal as forming a-category distinct from the unalloyed 
seven. The only real difference is that Sukra takes raP/caka as something 
different from vfimga (which has been alway s known to be till). Froll\ the 
compotition that he gives of pittala (aUoy of cop~r and rap/,cda) we find no 
difficulty in identifying his ",nga with zinc. Sukrani"li requires to he noted 
on another point also. Ihis is about the usc of the term jasada, which has 
been given in ~adanllpA.la to designate zinc The jasada aod rangaka of 
S.kranfli are thus synonyn16 denoting the same substance-zinc. 

Though i't ii not rational to argue anything from mere non-mention we 
rqay tentatively conclude, subject to the fallacy of argumenlum ex Stil:llJio, that 
the portions of SlIkran,li dealing with metals must be attributed to people 
living about or after 1374, the year of the composition of Madanapala·nighantll," 
bUI not earlier.' 

Suosl:qul:tJl p/otions:. 

The same seven metall! including zinc arc mentioned in Dhllturatnamala, 
.laO, another work of the same epoch which gives Kharpara the name of 
jtUad.; and in the Dh6lukriyfJ of the 161h century which give5 the synonyms 
of all the metals. In this last work zinc is called ja.satwa, jasa-dayaka, ru,pya­
bhrlta {brother to . silver), charm aka, kharpara, rasaka; t and the two alloys 
mentloned in SukraPlUi are slso enumerated. The tradition of the seven 

• See Bim!" Ohtlllut"1l, VOl. n, LXX. 
• See Ted edited by Pandit Jlvlnanda VidY'"pn (18711), pp. 6G-51. 
• It ..,oold be lute_tln, to observe that In EDrope ~Ieo the 1)ootrine ot Hll'en metaa 

b.eld it.- '_1 tor ion&,. It..,u 'tlPpo!Ied that tbere " .. a myatio ooooeIloD bet1l'f!8.l1 tile 
~ .and t.bo ~ Thoa ~ld. tbe prlooe of metal ....... tAlI laUillrite of Su.h, tAo 
lara 01: the tr..Uletlt, Uqll\d UleNUQ ", ... tbe favourite of tb.e planet lI.~rJ', ..., 
cUDPte.1 deity; and 10 (lU. Thill Ider. of the oonoo:.c:ion bet"een, planet.&. ud.,<LIainp of 
~. -w. "1Il be treated of In the lIIICt!onon the Duc'""" of N."" Gnu. ..:"" ... . 

•• RlA)a _d KllIroara 111'8 tile __ arerJeran. lDNllId tn u... ... 1 ....... " ...... _.ft .. ' 
1)1' RaJ. 
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metals is coatinued in the Bhtvapraklu of the ,61h century which describes 
tin by the name of mnga and zinc by ;alada. But Rtfjaniglla,uw of tbe tTtb. 
century docs not meation ZillC:, though it enumerates the two alloys and "vea 
IDCtals. K,144NUUfJa,."a is mentioned in the place of zinc. 

Whether tbe authors have reckoned only sb: /61ul$ or seven (as aiace 
14th century downwards), the priociple has been to coUnt the pure or unalloyed 
metals only, Later, the doctrine of seven pure metals is replaced by that of 
eight and nine metals, without reference to their character as pure or alloys. 
Thus Dr. Ramadasa Sen quotes a Vaid)'aka text which regards gold, silver, 
copper, iron, Kusya (zinc), mercury, ranga (tin) aud lead as the eight prineipal 
dhdlus. Another venian of thc tradition of eight metals is supplied by 
Ddnasogo,o which gives gold, silver, kdmsya (the alloy bell.metal), cnpper, 
lead, ranga (tin), iron and raita (brass). 

The Sukhaborlna considers nine metals to be chief, e.g., gold, silver, ara 
(brass), nAga (lead), copper, ranga (tin):tikgla (species of iron, steel), kamsya 
(bell-metal) and kAnta lauha (species of iron). This list does lIot give zinc, 
mentions iroll twice, and ineludes the ' two alloys which are known to the author 
as such, according to Dr, Sen,' 

It is to 'be noted, moreover, that in the extracts from Bhavaprakba and 
olher works j ust quoted, the word ranga is used not for zinc (as, in SuA:,a,.U'~ 

II. synonym for jasada), but for vanga, traru or till (as in Susruta, Madanaplla, 
and Dh.atukriyA). 

Another fact should draw our attention, III the whole literature on the 
subject from the earliest tiOles, mercury has not been mentioned in any list of 
metals, except in the above quotatIon fr om vaidyaka; though its use al5 a 
medicinal drug has been known since at least the epoch of Slira"garlha,,,-Sa,.. 
grana (14th century),' according to Dr. Dutl, but according to Dr. Ray, 
since at least the age of Van\hamihira s (6th century), who mentions' iron and 
mercury among the aphrodisiacs alld tonics' in Brinat 5amliitfJ. 

Expl analio" of the numln, Sew". 

The foregoing account will have shown that the 'Doetri1ft oj SefJelf Mefd/s' 
represents ollly certain stages in thc !otory of metal!! in Indian literalure. 
Allowing for the fallacy of argume"tum ex silMtio, we have placed it in the 
epoch betweell the 141h alld 11th century, for an explanation or 'philos~ 

phy' of th i8 doctrine we may hazard II hypothesis, Perhaps it is to be IIOUlM 

, lee Raoladaaa SeO'I5 Rotno-rullo.sY",. B",o ... 11 .... ork . Iready ,,,,ferred to, 
•• The oldeat. 'WOlk cont&iniDl' • detailed aecoun~ ot the Clt.lcl~tion or p"'~.t1on 

of the cll!eretlt met.aI1i (eMh JIll 1(0101, aihe.r, iron, lIIel'O~ty, OOppOI, ~io Ind lead) t.. I 
belie"e, I 0000," troatile 00 ..weioal pre~t.tJoD' by Mllllopdbu .. '-Dr. Dlltt'a Preface , 
to hill Motufa Medica 01 t le Hindu .. Dr, Dott belie'fea t.n.t 1II01'(l0r1 _ J- oo.lciI 
inloo Me 111 Oltakn.p,,t'. ti_ (11th Qeotury). 

• Hindu ClMINtt"" Vol. 1, xl"l!. lI'ilfit Rdlt1on, 'Tbe Btl~rtl4t'8 at Kap.rJua_ 
, -uri} r.:~ ... ' 1l1Ull0 t~pllee, the '_ at IIIe1'CU'y' II" "tot. t.Iae yirtu. at.mea., 
. Util.ta 'froriolllf1-puati(IIUI.' Tee dbocntery at illlie .05 bJ'Dt-. a..J' .. w..... tM 
DDU-. or Dr. Ihiu aJId teati .. to Ur.e .dlllllllt.,- of tile ia~ 11M '" -1, 

II 
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iaodte Theory of My~ic Numbe,.like three, seven, nint, e ll: ,. wbich hu had 
its day in both eastern and western. thought. So rar a~ seven il concer ned, 
in India .. I: have the Icven Ri. his, the seven mouths or tongues of Fire, the 
aeven X,,{aponlJlftas or ,mountai ns, the seven rivers, the stven planelll or 
poIt..,. the 5en:n heaveni , the sevcn seas (.sale, curd, milk, etc.), the COIl_ 
att:Uatioo of seven lIars cilled siptar,imandala, the seven immon.ls (ehinrjirJj • 
.. II) etc. The tradition of seven bein" the number of principal metala may hive 
bad its origi n in the same tendency of people to tabulate important facu and 
tllioga of tbe world according to one or other of the numeral orders. Or, 
originally, the doctrine may have h"d nothing to do with myst ic: numbcra­
it may have been the result of a sintplc ob,er vation of mineralogical facts. 

The argumenl' of Dr. Ray to prove th e indigenou, origin of Ind ian 
.'chemy incidentally throw imporla nl light on the doctrine of seven melal, 
both in Ihe ea,' and thc wcsl, anCl demonstnte the absente of any mystic 
conn~.ion between planets anrl metals in Hindu thought. 'One of the most 
r.voudte doclrines of the nco-Phllo!)isls was thaI the metals were engendered 
in the womb of the earlh under the influence of the planets. According to 
01ymriodorus (5th century A.D.) lead is begotten by Sat urn, electrum by 
Jupiter, iron by M:l.rs, copper by Venus, t in by Hetme~, gold b), the Sun "nd 
ailyer by Ihe Moon. ... ...... Va raham;h ;r.,'s Brinal S amhi/d, if anything, is a 
reper tory of astrOlogical not inn~. In vain do we look even there for any chance 
and 50litar), reference. The alche1l1iealliterature of India is equally silen t about 
il . $ $ • The old Greek writers repeatedly rcfer to the mYSlic re lation ship 
between the 5even planets and the seyen metals .......... The Arabs who adopted 
many of the Greek doctrines of alchemy alsO represented the !leven metals by 
the ' even planets. If. ... BUI;11 Salll\kr;t literature we find illvariably six metals. 
h i. only in the Sarangadhara and other later works that we find seven 
metal.;"'" but this author adds two morc 10 the hst aud quietly lays down 
that there ale nine metals, which derive their nanles from the nine planets. 1 

•• Rajputana had been overrun and occupied fo r a brief period by the Musa!­
nyn conquerors shortly before the: lio)e of Sarangadhara , lind it is reasonable 
to ,uppole that he had gleaned !Jonle AS trological notions from that quar ter." 

Finally, it may be ob,erved that whi!e in India the doctrine of nine 
aema was influenced by that of nine planets, the doctrine of lieYen metal, 
.... iDllueneed, if at all, by that of .$lWll planets. 

SaCTloN 8. 

The £ConDmi, MiHlra/og ji Df S .,krlichdrYy'a' s /,.dia . 

(a) The Pure Metals. 

Refere!ll:e5 to gold IS 10 other miueral. iu S.,ITa"Ui are cotttmerti.J. 
lirtanc:ial and industria l. The s tatesmen of the Sukra cycle are concerned 

. ... \boII 4iMI_loo.lntlaeeecU.oe. on t.h. DodriN' of Ni~ 0_ 
t Dr. B..J'a B'-k m.-.. I,., Vol. U,1unl-u. 
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with ~beOl.principally as marketable commodities IIInd pouetlsing sollie 'value.; 
ldclltlficatlon of these melals, eX.min,atioo of their genuinenclUI and deterntio­
nation of their' price' in terms of money are the chief topic~ dealt with by 
SukrAch!ryya. A I.ludy of these rderences will thus be a. main source of 
our knowledge of the commercial geography and economic bi;tory of India iQ 
ancient times, and incidentally of mining,' minting, metallurgy and other 
industries. 

11 is not safe, however, to infer anything as to the IO(;IJ/~ of SU"rGJlm' 
from the references to mints and melals, as (i) they arc more or less of. vague 
character and (ii) the mineral products arc very mobile and easily transportable, 
commanding what is known as the' world-market,' Perhaps the definite refer_ 
ences to the rates of royalty, remuneration and prices apply to the idus 
generally prevalent rather than to those of ally oJU! mineralogical zone, e.g" 
Ra.jputana, Deccan, &c. 

i, Go/d,' 

The lU!itre and brilliancy of gold are well-knoWll to the Sukra authors. 
Gold,' according to them, is the be.,t metal. Its appreciation as an ornament 
used in decorating the person of hurnan beings is re re rred to. The making or 
ornaments With gold is a koltZ,' 

Tesll"g. 

There nre two methods by which gold can be identified. The!: first me­
thod consists ill differentiating it from other metals. I The test is given in the 
rule that" gold of the same we!: ight as other meta ls is small ill volume. Others 
are bulky." The dell!>ity of gold being high, there!: will nect$sarily be great 
weight in small bulk. Thus, though the gold coin mo/l/u' and .ilver rupee 
have the same weight, the mohur is smaller in size than the rupec, The 
second method consists· in differentiating pure gold from imitation gold or an 
alloy or some other metal. The test as de'lcribed previously is conducted iu 
the rollowing way: " If two pieces or a meta l, G one pure and the other sus. 
pe!:ctcd aa alloy, be!: successively passed through the same hole, and thread!! o.f 
equal lengths be drawn out of them and weighed, and if the weights or both 
are equal, then the metal is 'unalloyed, otherwise not." Thus, as Prof. 
Yoges Chandra Ray says, if the weight of, say, <:opper wife be 8, that of gold 
"ire of the same length (drawn through the same hole Ilod hence having the 
IIame width) would be!: 19. Or take copper And gold of the same weight. and 

~ Jror aD aaoouot or IIlIOM aod minerals in Modern (ndi .. MEl the Indian BalpiN bt 
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... .two ",irea tbrCMICb the lame. bole; theD if the length of gold wire -be a. 
dw; of the copper wire would be 19. Both thC5e teata of Sukrachtryya Irc 
tku depebdcot OD tbc theory of Specific Gravity. 

The t»e of SOld in art for decorative or utilitarian purposes necessarily 
introdtteet difficultiea in the matter of testing the genuineness or otherwi!le 
of the maluiai worked upon, The [ollowing are the rules for the gUidance of 
people: (I) when one hundred palas of gold l is taken and melted, it is pure if 
it stiH remaina one hundred palas, and docs not become less. (2) In article!! 
otfhe beat workmanship gold" is lost by a two--hundrcdth part of il&elf, 

"(while silver by. hundredth part) j and if soldered by using good material, the 
weight is increased by a sixteenth part. Baving examined the soldering and 
the workmanship, the increase?r decrease should be determined. 

The Sukra statesmen arc of course spccially interested in the ability to 
distinguish the values of gems and metals and differentiate the genuine from 
counterfeit coins or imitation from pure metals. And the testing of the 
-.ortb of gold wall ceolaiuly a vcry common phenomenon in Sukra's limes. 
ai it 8till is. For the examination of the genuineness of precious metals 
supplied an analogy with the e:umination of the character of officers and 
servants, Thus we read: .. Just as gold' is tested by experts by baving 
reference to the lightness or heavilJCss of weighT, colour, sound, Ctc., ao also 
one sbould examine servants or officers by referencc to their worlt, companion­
S'hip, merits, babits, family relations, &c." 

As W t lllih and liS Monry, 

Several references in Suktrmilj point to gold and silver, specially the 
(onner being the 'measure' or 'standard' of value. Its functions as the 
'medium of exchange' is also frequent ly indicated, Thus among the things to 
·be studied by the king for four I"uhurlas· before meals we find gold' men_ 
tioned along with grains, clothes, jeweh, &c. Gold is here to be taken either 
as • valuable commodity (Bullion) i.t., a form of • wealth' hoarded in the 
treasurllike graina in the granary, or as coins that have come into the treasury 
io the procese of circulation as 'money' ,:e., medium of exchange. 

The same may be said of the reCe'·ence to gold in the rule that advises 
tbe killg to appoint separate officers to look after elephants, horses, chariots, 
.infantry, cattle, gold,· jewels, Silver, clothes. &c. It ill not difficult to appreciate 
the importance of having separate officers for gold, jewels and silver, But per. 
hape; there is to be only one officer for all these lIaJuablell, whether as bullion or 
.. money, as diltinguished from other officers appointed for horses., chariot.. &c, 

, aula IV, v, "Ii. One pal ... Ia 8 toIalI. ODo ailv," pal. II tberefo"" a.. 8. 
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That there is to be one offie« roc theac precious rnctalA and stones ls clearly 
indicated in the Following linu which describe the qualification of the peep. 
in charge of the department: ' •• Th~t man is to be in charge of jewels, gold, 
silVer, and coins who can distinguish their values by 'their weight, shape. 
lustre, colour and rC!lemhlanecs." The: mud",as' Of coins may be t.lten 
separately as an independent ilenl or as a compound with SVQr~'4 and rajo((I, 

in which elise the idea of gold and si lver money or currency is unmistakably 
auggestcd. 

The usc of gold in both the: functions of money as the li landard of 
value as well as the medium of excbange is a lso referred to iOn the following 
lines : 

(I) Houses' are meant for gold, jewel ~ , silyer, niak4s' or coins etc,. and 
other purposes on which expc:nditure is technically called bhogya. 

(2) .• Dravya" (lit. goods) is s",ve r, gold, and copper coined for commercial 
purposes." The tet'm • Dravya' lIlay be taken to be the equivalent of wh.lt 
is technically called' Money.' 

(3) "Silver, gold and other booty' belong to him who wins them. The 
ruler should satisfy the troops by giving them those things with pleasure, 
according to the labour undergone . 

Usts oj Gold. 

Besides the mention of gold as ornaments, valuables and coins, we 
meet with its use for various otlie r purpOses. Titus among the ten requisites 
in the administration of justiceO there is the mention of gold which is intended 
to be the material by which the witnesse<; are to swear oaths. There is here 
a religious sign ificanc e pertaining to the noble\l of all metals. Gold is also 
one of the metals used in the preparation of badges,' Seep!1:es, &1.":. The 
king should mark those who have been hili employees by the proper ins ignia 
of office placed on steel, copper, bell·metal or bronle, s ilver. gold and jewels. 
Again, two men bearing gold sceptre,," are to be on one side to communicate 
the presence and salutJtion of persons to the king. 

Then there is the referellce to itll use ill sculplure. Thus jllst as there 
are special stoues' appropriate t~ eacb Yuga to be used as materials for the 
images of gods, so we have the rule tha t Images arc to be of gold, ailver: 
copper, and bell.metal or bronle in the satya, tret ~, dw~para, and kali age. 

• Balln. II , 863-S04. 
, Sukn 11, ,n-ll. 
• SukIa IV,II, jjJli. Ni,ta bas II teabn!clIl melln'lIg. Jt u. the .,alue 01 gold lVtticbl~ 
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respectively. Tbe ~rder of metals as given here is cutainly accOf'diog to 
it •.. depreciation in value and people's es(imalion. 

TM SIlIie in faa/ion to "r;o1d. 

Certain socio-economic and sot:i_~.p.olitiC<!t laws or regulations with regard 
to gold afe to be noticed. First, without the p~rmission of the king the follow­
ing things are not to be done by subjects, tog. gambling, use of arms. sales and 
purchast$ or gold, I silver, jewels, poisons &c. Trade in precious metals and 
arones cannot thus be carried on without a license. Here is another instance 
of Sukracharyya's advoclIcy of State Interven tion in Industry. Socondly, as 
we nOlked before, those.who prepare ornaments of gold,' jewels, &c., are men. 
tioned among the artists and artisans who should be maintailled by the 
state. Thirdly, the rale of royalty upon gold' mining is <Ieclared to be one­
haIr of Ihe produce nfter the expenses have been mel. 

Fourthly, tho<;e who use other,,' dres$;, ornaments and gold are guilty 
or offences I:alled dhalu~~ agaill ... l the moral sense or social etiquette of the 
community. 

Fifthly, those who deal in gold,' grain!;, nnd liqu ids collectively will ha ve 
earnings accord ing to the amount of their share greater, cqual or less. Here 
is a rderence to the joint-stock system or collective organisation ill connuioll 
with commercial enterprises, and the rule applies to the dividend of share­
holders. The same rule applies not only to commerce and Hade as given 
here. but also to joint-stock industries and handicrafts. Thus "the gold. 
smith' !Should get remuneration according to the la bour undergone by each 
in cases where they combine' [Q perform a work of art." 

I.astly. we have an idea of the ra te of remuneration at which the artists 
are to be paid Who work in gord, ~.g., {or the 1l1allUf/lcture of ornaments, seals, 
emblems, badges, images, sccptres' co;us, &c. Thus we are lold that the 
goldsmith's' wagcs is to be olle-th irtieth the value worked upon if workman· 
ship be excellent, one-s ixticth if mcdiocre, :lnd half of Ihat if of inferior order. 
Wages is to be half of that in the case of kataka (bracclet), aud in the case 
of mete melting, half of that • .l\lId we have noticed previously the tcsts by which 
people are to be protected from nlelal-Jerkers' fraud.· There is at leas! onc 
reference to the character of goldsmith;; . . . Thus it is said that" goldsmiths 1 Q 

are the fathers of thieves_" Of course, all metal·workers are \lleant. 

Ezellangt - V4Iut. 

Last but not least in importance are the references in Sullrfl1tili to the 
eomparati,.e values and" prices" of the metals, i.t, their values in terms of 
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timoney," and their ' ",exchange-value" nOI only with regard to themselvcs, bUI 

also with rcgard to other commoditi~ . The distinction between wealth (D •• lfll) 

and money (Dr.vy.) is certai.ly known 10 the s tatesmen orlhc Suk(a cycle. We 
have noticed above the recognition of the disti~ction between bullion and eoin 
in SukraHUi. The' unit' of curreilc1 and monctary measuremelit as well a5 
prices and other allied subjects "ill be ·discussed in the chapters on the Doln 0/ 
Alldtlll lwii." Ecollomics and Puhlic Fi1lance. 

It may be noticed here -that b.oth gold and silver scem to be mediums 
of exchange and "Ie!!altendcr" in Sukralfill: Pric:es arc mentioned sometimes 
in terms of gold, oflc:n in terms of s ilver. " Eight ,'ali!! make one Imi{lli, ten 
mlf,,,s make one SUVar{lo.' five times that SllVl'l r!IO make eighty silver 
kOYfokos." The' SuvarQa and Kan~aka arc gold and silver ,DillS rupect_ 
ively, and olle Suvat"1~a is equivalc:nt to sixteen Kar~akas. The same ratio· 
is a lso noted by Sukra in 'determini ng Ihe comparati ve value uf gold and 
silver as bullion or ingot. Thus "'the value of gold ' is sixteen timC!! that or 
silve:r." 

T he face-value and metallic value of the gold coin were the !>ame in the 
medireval Chola Empire (800 --1200 A. D.) The statemcnt in Su/;YtJlfil/ can 
be well illustrated by the foHowing extract flom Aiyangar's A1t~"II"dio: 
"The unit of currency was the gold Kastl (28 grains Troy). This coin appears 
to have pas!>ed for its metallic value, beca use the great Rajarllja got all 
gifts 10 the temple carefully weighed and appraised. All gold ornaments among 
these are entered with Ihcir weights alone, but no value is given, while jewels 
set with brilliants, e tc., arc entered with their weights and their valuc in Reisu. 
W e call sa fel y infer that tl,c Kasu passed for its IYcight in gold, although ils 
value ill grain and cattle might vary:' 

In 1883, i.t ., about thirty yea rs ago, Dr. Ramada sa ~e:1I noticed the: ra tio of 
gold to silver to be I ~o 20. To.day it is about I to Z4. There has thus been 
a great decline in the value of silver as mOlley, i. e. , a falli ng oft in the purcbuing 
power of silver coin!! since the days of Sukrach.1ryya. It would be an 
interesting study in Indian Economic and Financial History to find out tbe 
epoch or epocbs when the ratio given ·by Sukrach!ryya held good. Thai would 
go a great way in fixillg the age of the portions of Sukra,jf/i referriug to the 
eurreDcy .• 
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Accordiag to Dhttukriyj. a Tanlric work of tbe: 16th. ceatv'r)'. Ma~·. 
eGUQlerates to P&rvati the {onowing places U liourcu o{ gold and RurifuOua 

cire~: Pav0.k4firi (1), seaside countries, Sindhu, KAmarOpa, Ite. 

ii. Silvtr . 

. Like the sun and the mOOIl, gold and silver have be.£11 mentio.ned in 
SflRratlUj almost as twins. References to the twe metals have been made 
together both explicitly as well as implicitly. Thus our information about silver 
is nearly the same as about gold, whether as 'regards (I) examination as to 
genuineness, or identification, (l) the uses as money ,_t, lStandard of value and 
medium of exchange, (J) the socio-cconomic and socio-political regUlations, (4) the 
uses in decorative or useful arts, (s) the rates of royally upon mining and (6) 

wages to artists, or as regards (7) the drculalion as 'legal tender.' The Sukra 
slatesmeu have supplied us with parallel facts OL\ all Ihe~e points in cOllllexion 
with the two noblest of metals. Thc followillg account deals wi th the remarks 

about .ilver. 

The examination' of silver need lIot detain us for it is thc same as that 
o f gold and other metals. 

The wastage or increment of si lver inevitable in the indust rial proct!ssCII 
lire known by the following rules: (I) "Silver is dinlinishcd by four-hurJdredlh 
part' when melted; if it is otherwise, the artisan s hould always be punished 
by the king. (7) In articles of best workmanship silver is lost by a hundredth 
part; aud if soldered by a good material thc weight is increased by a s ix teenth 

part. 
Silver' is mentioned alol1g with gold (I) as a valuable commodity or as 

eoills to be studied by the king lor four muhur/as before mea ls, (21 in connellion 
with the appointment of officers' iLL charge of jcwels and COiM, (3) in (;004 

neltion with expenditure on houscs that are mcant for valuables," (4) in the 
delinitiou of drtJvya' or' Malley,' and (s) as booty' to be distributed among the' 
soldiers by the king. 

. Besides the uses of silver as ornametlls, valuablea and eoin5, we find 
references in SlIlrtJnili to the metal being used ( .) in the preparation of 
l;aadges· by which officers arc to be distinguished, and (" in the eOlistructio!J of 
images in Tr-ttdyugtl.' 

The socio-econon,jc Jaws regarding s ilver ace aho the same as tbose 
ror gold. Thus (I) trade in s ilverIO cannot be carried OLI without a licenle. (2) 
Tbc. rate o{ royalty upon ~ilver' l mining is declared to be one-half oilhe 
produce after the expenses of exlraClioL) have been met. (3) Tberderelleel to (.) 
r:1M41tU and (6) joint-atoek organ~ation are implied, I , tbough silver has not beea 
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definitely mentioned. ('I-) The rate of remuneration (or tbe artist i, Biven below: 
The ailvetsmith'. wages 1 IS to be half of the material worked upon, if work­
manship be of the highest order, half of this If mediocre, half of that if inferior, 
and half of that in the case of ~a'aka (bracelet). In the case of the craft con­
ducted on joint stock principles, the sllvcrimiths are to be iovcrned by the iame 
rule IS goldamiths,' 

The silver coin is called h,,~GkQ,' si ll;teen kar,okas make one SUtoClrl!Ul 

or gold Coin. The ratio of silver 10 gold as money is exactly the /lame .a 
that as ~ulljon. Thus" the value of gold is s ixteen lillles that of silver,' .. 
The comparativ~ value of silver and copper is also given. "The ... alue of 
silver is aim06t eighty times that of copper. " The fin.adal and economic 
questions' connected with tbe metals will bc dealt with in a separate chapter. 

It now remainli to note one remark about s i,lver which the Sukra authors 
have not made regarding gold or o ther metals. "The king should daily receive 
from the sales of silvero one-fifth, on~.four lh , one-th.ird Of one-half-not more" 
It is difficult to see Ihe propriety of this, since the royalty (In mining has been 
onte described And since the duty on sales has not been mentioned Its regard, 
other metals, 

The (ollowing extract relates to the antiquity and history of silver-el:trae­
lion in India :-

,. Solomon is said to have hired fle ets of shi ps from l'arshish for the pur. 
pose of obtaining from Ophir the s ilver used in decorating his palace and temple. 
The latter place has been identified by sQI'Ile writers as It port or di,trict on the 
Malabar coast ; but at least it is undoubted that Pliny, who wrote A.D. 77. 
referred to India as a country whence silver was obtained for the u4e of the 
Romans: _ <> <> There: seems good reason to b~lievc that the Chinese 
obtained silver from Malabar. no .. In the Aytm Altbari, written about the end 
of the sixteenth century, silver mines are mentioned near Agra and in Kashmir • 
• _ • Tavernier in hIS Travtls sayli ill one passage that Japan is the only 
Asiatic coUtilTy Ivhere silver occur:>. bllt afterwards cites Bhutan and A"am 
as possessing silver mines." 

iii Copper. 

The el:amination of copper bas to be eonducted according to the blDIe 

method as that or gold a.d s ilver. The wastage" of copper in industries 
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Copper is not mentiooed I. a valuable to be boarded nor II • materi,1 rot 
a.-nament •. aadees,' however, are ft'lde of this material. Im.ges· of rod. abo 
.are constructed out of copper in Dw4In',-tlyugo.· The nte of royahy upon 
copper mining. is one-fourth of the produce. The coppcn mith' i, to get onc­
fourth of the value worked upon .1 wagel, 

Copper coina are mentioned in the defin ition of Dravy. Q f ' Money' along 
:wilh ,old and ail vcr (II, 7Il'7IJ). A t)('~(J1 is a piece of copper coined by 
~he ' kin, Inighing len ma,lb. The following comparative v~lue" define the 
'polition of copper in the scale of price.; .. The val ue of si lver is eighty times 
.thlt ofeoppcr. The value of tin i. one Rnd a half limes that of copper, thai of 
aine Iwice that of lin, ,:e., thl'ice that of copper, that of lead thrice thlll of tin, i.,. 
(our limes and .. half o( that of copper, that of iron six limes." Excludi,?-I 
cowrin, copper coin h. thus of the lowesl value in the realm, gold being Ihe 
highe.t and silver intermediate. The currency questions will be discusaed 

.in a subsequent chapter along with the historical significance of the prices, 

It r.ma ins now to ncte that among tlrtisans to be' protected' by the 
king we find the mention of coppersmith;" and that copper is II constituent' of 
two alloy,: (I) belt-metal or urollze, together with tin, and (~) brasl, together 
with zin c, 

In the Dh4lukriy6 of the sixteenth cent ury, the following places have been 
enumerated as the sources of copper: Nep<ll, KimarQpa, Bangala, Alada",­
.wa1'(1), (.·a1lCdtlw6ra(J), /;faldtln(?), the country of the: Mlcchchhas, Pdf/ l2k-
4dr;(1), ROma (Constantinople), the country of the Phirangas \PortuguCie and 
Eu.ropcau) .. 

Mr, Ne<His.otl, F, R, s., givea the following distribution of copper in the 
LMlicllary 0/ Economic Products oj in(ft"a : SinghbhulIl, Dhalbh um, Hauribagh, 
Rajputllno\ States, Ajmir, Afghaniatllll, Kumaon, Gharwal, Daljiling, Western 
Duan, Kurnul and Nellore. 

"In ancient times copper mines were worked on a l:lrger acale than at 
preeent," 

The importanc(: of copper in H ind u religi&us ceremonies is Ihua de­
,cribed in Ihe Journal at J"rlitl1l Art: I D " F ine shrines (or the god, with ex­
cellent nower .carvings; dishes or plat ters with tanks or IOlus pallerns nicely 
worked out; the pedestal for the plac ing of the image ~uring the SAcred bath; 
Ihe vellel, e.a:cept when the wonhipper is rich and can afford . nver ones., 
and everything connected witb the performance or Hindu worship are made 
o( copper." 

, Ella .... II. us-nil. 
I Pol" oopper i.n Indian Art, _ Vincent Smlt.b', 8gtory 01 J'i"Cl A.rt ill IlIdiG "ttd 
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-,U1tIoD). 

• &lIk .... IV. i .. , '11. ' Sulr.r.IV, ll, las-I .... 
• 8ok .... IV. II. Ul-W. 
• ... ra IV, '1", t68-a1l. 
, .,.,IV,I, 'all. 

• 8uk ... n . .... 
• 8111: ... IV. U, l7e. 

.. P. ", VoIID.'.lfo.lII. 
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iv. f,o". 

Iron is au important substance, though it is not used as material -far 
coias. The list of 64 kalds' or practical arts, as well as the Chl,lIller.tioD of 
che artinnll' and artists to be maintained by the state, indicate the place Ih&l'iroll 
occupies in Industrial life. We may \lDtc that iron·images" aTC also rccom. 
mended. 

The wastage4 of material involved in workmanship amounts to one· 
eighth part. The wages' of the blacksmith may be half of, or equal 1o, or 
twice or eight times of, the value worked UpOIl. The rate of royalty' is one-si:a-th 
of iron upoq,the produce after the c%pclIses have been met. 

Among the indust ries' in which iron plays a oonspiCUDU! part aTC tho~ 
connected with warfare. The arms and weapon!!, chariots and ordnances all 
require the use of iron. The Sukra authors have noticed it. Needles and 
razors have also been mentioned. We are also told that even the hard jf(~1l 

can, by proper methods, be converted into a liquid. -

The value of iron· is six times that of copper. 

In his Handilool' 1o Ihe Indian Cour/'o at the Paris Universal Exh.ibition 
of , 818, Sir George UirdlVood rCllIarh; to I ron is frequently memioned in the 
Bible under the Hebrew name of pa/dah, which is the Arabicfu/ad, and indi­
cates Indian iron." And Mr. E. B. Havel! ' , is of opiiOlon that in the u~ of steel 
II Hindu craftsmen had no rival until quite modern times," and refers to the 
notes on the use of wrought-iron girders in Orissan temples in Orissa and IItr 
RtmaillS by Mr. Manomohan Ganguly, ll. E, 

The (oHowing gives the geographical distribution of irol~.oI'e& .. ccordiDI 
toDhAtukriyA ( 16th century): Loh&dri, Gayii.dri, Gautam&dri, Vindhy~ 
Naladri, Tryamvaka, seuide places. 

I!. Tin, 

Information about this metal is very small ill Suk"anilJ~ \Ve arc told 
that the wastage of the materia l in industrial processes amounts to one­
sixteenth part... The rate of royalty upon tin-mining' ~ is one-sisth of the 
produce after lile expellses have been met. The workman's remuneration If, 

is one-fourth of the value worked upou. \Ve are not told what are the illdu .. 
tries in which ti" plays II part, except Ihal logether wilh copper it mak~ the 

1 Sulira IV, iii, 1112-200. • Suba IV, '", &«IM8-
• Eiullr. H, 893-1111. ' . Suk .... IV, v, e68-M9. 
• SIlkf. IV, lv, 111. • Sullra IV, ii, 28S-36. 

, See refereoCM W cbarluUJ (IV, vii, 60-83), n'liUetru (IV, vii, B8t--894), canoe.:. 
kll, .... d bullet. (IV, vi" 4G7-4611), gunpowder. (IV, v~i, UI-14" .lId tbe -f'OD<f (IV, "11; ...... ,. 

• 8ukn.IV, vii , 588-80. 
• Ioli:N IV,It. 183-1IU, 

.. Seoo.acl BdltitlD p. 18, 
u hI4iaA. ~hl_1.IIre, P. In. 

" HlIJ[ra.IV, t', 8H-448. 
U 8Qllr", IV, II, ua.-t&5. 
.. BU:no I"V( .. , ~ .. 
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alloy bell-metal I or bronze. The proportion of the constituents is not stated. 
TM vaJue of Ijn~ ill "DC and a hair t imes that of copper. 

India is not naturally rich in tin-ores, the deposits "being more of 
raidcralogicalthan practiceal interest; as modern geological surveys indicate. 
In cenain paris of the Malaya Peninsula and Burma, however, rich depos its ~ 
or tin-atone occur." Oldham and Sail have described these occurrences in 
Further India. 

~ay, Or. Watt' " t in has been known in India {rom a very remotc period, 
and early held an imporlant place in Sanskrit Materia Medica, being mentioned 
by Susruta. The supply was probably obtained from Burma or from lome of 
the lin-producing islands of the Malaya Archipelago; between which and India 
trade mutt have existed in very ancient t imes." 

Hut, as we have seen, tin was familiar to the Hindus even in Vedic 
times. The cQ!)nexion (commercial, and also political) between India and 
Further India must therefore be inferred to have existed so early as that. And 
according to Birdwood,· "Homer mentions tin by its Sanskrit name Kosl;r.; 
and the Pha-:ll it.:ia lls, who first leunt the name froln the trade through the 
Arabs with India, afterwards gave the llalne of Cass itcrides to the Sci1Jy 
i.landa and Cornwall where it still survives in Cassiter street, Bodrniu." 

VI: L tad, 

Inlormation about lead in Suk,-anUj is as meagre as that about lin, though 
it is slightly greater. Thus we arc told thaI lead .images· may be constructed 
for religiOUS purposes j and that lead may be: used for cannon-balls& and all!llo as 
an inKrtdient of gunpower.' 

The wastage' of material in industrial processes amounts 10 one-si.s-teenlh 
part, the artisan's remuneration is not mentioned. The ra te of royalty upon 
lead-mining is one-sixth of the produce after the expenses of extraction have 
been met. The value of lead is thrice Ihat of t in i,t., four times and II half of 
that of copper, 

The geographical distribution of lead is thus given in Dhatukriya of the 
!6th cent.: Neplla, Kedara, Karmakanda, Tryamvaka, Tripura, 

MAlthough at the presenllinlc lead ores are not largely worked in India, 
Half'" atates that there is probably no metal of which the ores have been worked 

' . &am IV. ill 1'18. 
, Sukta IV Ii, 183. .. 
, See Dieliono"J'" tlt~ £Cooomie Product. 01 INd; .. , Vol. VI , Part IV, pp. r.'142. OIl the 

aut.borit)' 01 Pro U. C. Pott, Dr. Watt tr&e1l8 the antiquity 01 tin to 81U11'll~. But for 
_eDt reaearebea, flee Macdonell and Keltb'" Vedic Inde..\"', I , 31. 328. 

• Par i. Ulliuuli £.tMbttlo" (2nd Editlou), p. 28. Mr.lOcboft, bowevet-, beUevlIIJ g'UUffl 
to be .. ooo-8t.nu.rit word, el. PUiP,,"I., p. 79. 

• Born. IV. (v, al7. 
'SDkn IV, vii, fO'1-'08. 
• Sllkra IV, ,.Ii, oIu·nG. 
I S_ra IV, 1', "'-48. 
• DkUo~", 01.1&_((: Pfood1lct. o( 1M .. (18M), Vol, IV, pp ...... 
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l? so large an extent in a.ncient times, excepting those of iron, This is testified 
to by the ownber of old mines in Southern India, Rajputana, Baluchistan, and 
Afghanistan." 

According to Mr. Schoff's Pn'iplu,s,' "Lead AOO Tin are mentioned In tbe 
Arlha A' s/1'a 1:5 a\loys used in coining," 

vil~ Zinc, 

We have already noticed several important paims in corlllcxion with the 
use of zinc in India under the heading of the DOc/Ylnt oj Seve" Me/als. 

The wastage " of materia! in industria! processes amounts 10 one-s ixteenth 
part. The remuneraliou " of the workman i~ one-fourth of the value worked 
upon. The rate of royalty upon mining is not given. Its value is twice 
that of t in, i,t ., thrice that or copper,· It enters into the composition of the alloy 
brass,' together with copper; but the proportion of the consti tuents is not 
given. 

Dht1(ukriyd, a Tantric work of the 16th century, enumerates the following 
sources of zinc: KumM4drt; KalUboja, Rama, Balkh, Bangala. 

"Zinc, according to Mr. Dampier, ' "appears to have been introduced 
into Europe from India, whence, as in the similar case of muslin and calico, it 
has returned in such vv!ume as 10 oust the original nalive product . 

• , 2111c ' occurs in nature, in combillation with sulphUr, forming the: 
Ilulphide or :linc bltndt, with oxygen forming ;illclJtj and more rarely as a 
silicate, carbollate, sulphate or anenate. * * oF- "The on ly coneiderable 
deposit of zinc ores, which has been el(lensively worked in the peRiosula, 
occurs in this region ( Rajputana) at Jawar in the Udepur State. * II • I II Colonel 
"fod's R6jasthau, the mines are alluded to incidentally as having yielded an 
annual revenue of Rs. J,n,ooo. 0 0 " "fhe mines were closed during the 
famine of 18/;-1813 and have not since beeu re-opened. The are appears to 
consist chiefly of zinc carbonate." 

Mr. joh.o H enry Pepper in Tht Play-B()()R ()j Mtlals gives the followlll, 
history of zinc in the weat: "The metal was not known to the ancients, althou&,h 
they were acquain ted wi th the mineral cadmium or calamine; and without i.t they 
could not have, made brass. Hesiod $tates that 'in remOte ages the earth 
wea filled with brass implements of agriculture, because Iron had not been 
discovered.' Tbe use of calamine in the composition of brass was t oo 'WO '0 
Aristotle, who makes a distinctiou between tbe com,.-und resulting from tho 
miJ:ttlre of copper and calamine aud that resulting from the mizture ofeopper 

I P. U1 (LonglllaDB, I111S). 

I Bukra IV, T, UII 1148. 
• Sura IV, V, IIM1-41GII. 
• 8ukra IV, 14 181-184.. 
, Sura IV, ii, 1'111. 
• Morwgraph on JITGau/l6 Oopper war .... !UIII4), P. i1. 
, Dkoolln'1l oj tile lI!eoltOlllic Prodwetf olllldla, VoL VI, Pa~ IV (I80BJ.l'p •. *",:7. 



( 10! ) 

.o~hiD.1 ••• Zinc -appears to have been firat called by that name in lhe 
writinga of tbe 'm..dI1~e.lou5 Par.cel,us, about the year 1S40." 

We have se,cn prcvil>ullly that zinc has been mentioned by the Hindus p . 

.. "&ep'arate rutcal by King MadanapAla of Kanauj in 1314. 

(6) Thl alloys. 

Two alloys" are mentioned in SI4/cranlli: (I) karnsy. which may be 
eIther bronze or bell-metal, and (2) pittala or brass. 

Karnsya is the alloy of tin and copper, in what proportions, it is 110t stated. 
It is mentioned ( I) as one ofthe materials that may be used in the manufacture 
of badge. ' by which the officers or the s tate are to be distinguished from 
one another; lind ('I) as the materi.1 to be used in tbe construction of imap­
fOf the KaliYllga. 

We are not supplied with any information as to the duties on commercial 
transactions, the rate of remunelation of the workmen, &c., as we are not told 
anything about the other alloy. 

"Brass auol bronze play in the Hindu household as important parts as glasa 
.iDd china wares among the western nations! ... * The Hindus influenced 
atrongly by a '" ... feeling agains t using earthen and wooden wares, haV1: heen 
using from time immemorial, brass and bronze wares for domestic purpgses, anii 
copper ones on ceremonial occasions." 

The treatment of brasses and bronzes in medireval Hindu ar t has been 
described by Mr. Vincent Smith' in conn ex ion with SOUlh Indian workmanship. 
He has given illustrations of brass portlai! ima~s of Kn;>l}araya of Vijaya­
gara (A.D. 1510-'9) and his queens, Nataraja or dancing Siva from Tanjore, 
the Bronze Pirvati (Iuh cent), bearded RAmchandra in bronze (18th cent. 7) and 
plunging hOI"Se in bronze cast. Mr. Smith also refers to the many-sided genius 
of Vitapala, the East Ind ia n worker in bronze and Slone, 01 PAla times. 

SECTION 9. 

Ctnertl/ ~",arks on Gems in 5ukrOHili. 

I'earls have been 6shed along the Corotr.alldel Coast from long berore 
the time of Alexander's invasion, Pearls, precious !>lones and gold have 
been known in India as elements of ornament from time immemorial Manu 
ordains a fine for piercing fine gem! as diamonds or rubies and (or boring 

.. ,', IJ4itlOll 01 188t, I'll . 4&t·90. See al8(l KncyeioptCdi(l Hrit" .. uica (lttb Edltl.ob), VoL 
U. j,'-88I. 

'.!:Iok,.. IV, H. 115. Jlidf1 8ii"dwood's Paris U,.'uerlal &TltibitWI/, 1818, pp. 51-88. 

• !'lull,.. U,868-&5. 
• 8un IV, h·,IIU. 
I Tbe Deeti..e o/l!lollth.ladian Art' by P&odlt& Nat.. Saatu ill the lou"'" 9/"lrt1Uu 

Art, voJ:nt, JanUU1 1880. 
• for broI!lIlJ ..... QlalMlalln ludiu AH, _ V.iuount 8mitb', .wlG",ol·''* Art ill 

1"",'" ~ pp. 11~18G, SH, *"1, 106-1. 



( 1011 

'pears or inCerior gems improperly. RAjendralal quotes MrideltAtt;''' or 
"Troy~C.rt" of the 1St cent. B. C. to show that the author Sudraka did not th_ 
it inconsistent to describe, in the tourtyard of a common c.ounczlo', hOID¢, 
Jeweller's shops, "where ski lful artists l were examining pearls, tOlJ&&H. 
uppbires, emerald" rubies, lapis lazuli, coral alld olher jewelll ; Borne set rubies 
in gold, some work gol~ ornamenls on coloured thread, some llriog pearl~, 
some gdod tbe lapis lazuli, some pierce shells, and some cut coral." Nor Wef.C 

the people satisfied wilh such originals; the requriments or society rendered 
the fabrication of false jewel!ery a commonly practised art, in facl, one of the 64 
Kal4s according to Sukrachtl ryya. 

The audlprs of Sukra cycle have mellt ioned jewels and precious stone6 
mainly as valuable articles of c.ommerce. As SUe", references to Ihe!;e in 
Sukranlti are parallel to the reillarks about gold and silver, the two noble 
metals. Sometimes of course the word t'atlta or gem is used ,netaphodcal\y 
when it includes the noble metals as well. There is at least one remark of 
Sultra which takes the term metaphorically and gives reasons also. "Th~ 

which are rare in this world a re priced as gems." 

As valuable commodities, the gems are hoarded in tile treasury and demand 
tbe killg's attention of four muhunas' before meals. They require a special 
officer" to look nfte r them with the qualifications of a mineralogist, who can 
detect the false stones and select the genuine ones. Special houses that 
are to be built for them nre e rected at a cos t which is technically known IS 

Magya.' 
The defini tion of drollyol or' Money' includes nat only the metallie cains 

but also gems and cowries. The ' custom of dist r ibuting booty 8 amollg the 
loldiery applies to gems also, though they are 110t di!; t inctly mentioned, Je~els 

like metals may be used to serye the purposes of badges' meant for distinguish­
ing between officer and officer, Trade injewe1s" is forbidden without a charter 
or license. Like the goldsmiths, coppersmiths and other metalworkers, artists' 
and ar~sans in gems and jtwels also deserve encouragement and" protection" 
of the state. 

The use of jewels belonging 10 some other person ilone of Ihe "'lro10s''o 
or social offences recognised by the slate. This is to be guessed from the dea 
scription of the offence with regard to gold and ornaments. Similarly al,o, the 
rule about dividends of joint enterprises" and collective dealings in precious 
stones, is to be inferred from that with regard to gold, grains and liquidll. 

We hue been told that jewellers should be patronised by the atate, but 
iDformaticm III to the' nte of remunerat ion is nt)t availabre. The rate .J 

• WllllOn'lI Bf"du 'l'AlMtl'£, TI, 811. 
I Saba 1, 15411-181, 

• tIU,. ll, JJO.I..IM. 117·1111. 
·1iIUn1l, ...... 
• 80Ua n, UJ.11'. 

II hkn. IV. v.IlWtl. 

• 8.dr .... IV, Til, 74~60. 
, sUn II, 815J.8G5, 
·s" ..... r, ... 08. 
, Sura D, ,"' ... 

10 Sum IV, 1', tn~ul. 
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royalty, however. is mentioned It i~ declared to be half of the 'lid yiell of 
precious melals. i.e., after the c:xpense& of extraction .nd product ion have beeu 
mel. The realisation of Govern01C\lt revenue (rom 1'0lnDs I is important 
enough to be recugnisrd RS all item that should be !!tudled by the Sumllnlr. or 
Finaoee Minister. Besides the revenue accruing reguJarly from the dka",s ot' 

minea, Sukr1ch.rayya's system of Public Finance recognirscs Ajn41IJswtlm~' 
ioceme. It is !llll wca.hh whose owners ~re unknown. Gems and jewels 
(Nid/ll) picke<l up in streets escheat to the s ta te aud constitute Ihis cla5$ of 
income. 

Among property laws it is mentioned that the'father is the lord of all gems' 
etc., but neither the father nor the grand-father hiS aUlhorily over all immov­
ablea. This is a regulation aboul all precious movables. 

We have thus far noted the parallelism between gems and noble metals 
as valuable commodities. The fraud that lUay be committed with regard 10 
them, t .g" by the pa~sing off tof imitation jewels as genuine onC's has :llso 10 be 
uoticed It is m:.inly 10 gUlfd the trea~l1rer, the minis\I':T to f Public Finance and 

the king as well as the people that the Sukra statl:Smen hav(' introduced the 
topics of Ecollomic Mineralogy in th6r Nitis4stra. if it is the ornament of je~'els 
to have splendour,· and if it be a general custom to pres!nt jewels <'Inri orna­
ments' to females at marriage, it is necessary that people should have the eye to 
fiod out what lsthe proper splendour of a jewel. Hesidcs, tpere are natural 
defectsS in gem'. It is known also that people of the island of Ceylon can make 
artificial ' pearls, The making of artificial gems' is ill fact known to be a laid. 
Like the testillg of gold and other metals, therefore, testing of ~ms as to 
whether they are good or bad, as possessing marks or holes, has been recognised 
a, II. kola. The advice to rich people ar.d kings necessarily is: "The wise man 
should determine their value by carefully ellamining' them,"" rhe king 
sbould keep the jewelS after having them tested by experts as well as hy 
himlelf." 

The following general rule may help people in testing the worth of pre­
cious stones: "Those who are experts in the study of gems ducribe that gem 
as the best which has no pores,'Q has good cu!our, is without .scratches and 
spots, has good angles and bright lustre." 

The general infornlation about colour and shape is being made more 
clear in the following lines: I L (I) "Gems (a) may have tl,e colour of sarUrG 
(powdered bricks) or leaves of trees, Ind (6) may be flat or round in shape; ('l 
"The colour and lustre of gems may be White, red, yellow and black." 

There are two technicalternl!'· here used in conoexion with the splen_ 
dour of preciou6 stones, "" • . , CMllfyt1 and PraM/I. The terms have been defined 

, &ukn. 11, 'Ut.lU. 
• BuUa II, &6-~7, 
• SukraIV, v, 577--518. 
• Bun 11, .$&"",79. 
• SuIa, IV, tl, 171. 
• am,:ralV, li, 121. 

, Auk!', IV,iii,liS, 
, Buba IV, iv, U·U, 
'Bullra lV, ii, nt-In, 78-10, 

J' Bukra IV, il,I7-ea. 
" SalrralV, Ii, 8~100. 
" allln, IV, II 101, 
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by Sub. ,thua: (I) "TheChh4y4 is Ibat which auacks, I overpower!;, an.d eclip­
ses [he: colQur (of other substances)." (.) The Prabh6' i ll that wbkh n:vcll. 
tbe colour (of other substances). Prof, Ray in Ratnapal"jk,a cxp1ain.s the 
remarks of Sukra in the .following way: The light of • lamp does two Ihi tlBS 
siRlullancously I (I ) 1t removes the darkl)cS5 and makes other objects Visible, 
i,e, makes it possible for them to di splay their colour and att ributes (2) It 
prevents like objects, e.g., white paper or milk. from displaying their proper 
~olour and attr ibutes. The first function or the lamp is due to ils lustre or 
praMeI, the second is due to its child), ,,. The ligh t issuing from a lamp COf a 

- jewel may thus be divided into two branches-(I ) t",j1tcled, which makes othef 
things visible, (1) Ira"smjtt~d which eclipses other objects. 

A6 for the value of precious stones, Sukra statesmen know thai it depends 
on both Demand and Supply. Omitting from one's consideration the facto rs 
that go to make ,. Demand-Sched ule," as ins called by Professor Mar .. hall, we 
may note the following cO'lditions on the Supply side, These conclitions' give 
in fact additional tests by whkh Ihe splendour, lUstre, and ~auty of jewels Ire 
to be dctermined, and the considerat ions which weigh much in people's est ima· 
tion:-

(I) Other th ings remaining the same, the" exchange-va lue" 01 a gem 
depends on its weight, lustre, colour, extent, receptacle and shape. 

(1) Other things remaining the same, the 'exchange-value' incre<tses if 
there be great bulk with small weight, and decreases ir there be sma!! bulk with 

great weight. 
(3) Olher things remaining the same, 'exchange value' is smalles t if thq 

lustte be that of sorkora (reddish powder of bricks); is middling if the shape 
be nat; and greatest if the lus tre be tilat of green leaves. 

(4) Olher things remai ning the !lame, round jewels are not much appre. 
ciated and their' exchange-value' depends on the II Uemand-Sehedule. " 

T he following informa tion about gems recorded by the authors of lhe 
Sukra eycle is useful: 

(r) The gem on the head of the snake' is the best of all, of great !lplen. 
dour, but very rare. T ne tradition is old enough. The real explanation of gems 
lying in the heads of snakes is that these ereatures carry bright stones in their 
mouths when they have to move in the dark. These they pick up from stocks 
and stones in hills and mines and forests, When they get their prey. they 
throw these jewels away from thei r mouths for a time, and carry them again as 
lamps to point out their way, when they bave finish ed their work al the spot. 

, 'fhbr IJ!rthe erplauati01l of Prof. YOgefi Ch. Ray. The reade .. ill roque-ted to Dote 
&loe 41JI'ezel)09 fl1)Dl my t ... n8lation ot t ho hemj~tieh OJI p. 14t of ~h~ s.cred Boob ot tq. 
B.lDw 8ei:-1~ XlII . 

. _I P. II, lilditioo or 1104 . 
• 15o.h.. rv, ii, 101.1,,-
• 8Ilbs IV, iJ, to.. .. 
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(:) Except pearl ll alld corals t he gems cannot be cut or writlen upon I 
by iron and stones (diamonds). Thi. is said by those who arc experts in 
gems. 

(3) The value of gems is mt:asured by weight.' 

(4) One should receive knowledge, manila, medicine, wife aud gems' 
even from low fami lies. This general rule of morality may be compared to 
ChilQakya's ' adage that one should take gold (ru m even the impure (persons 
or placts), the jewel of a wife from even [ow families, and good (useful) know-' 
ledge {rum ellcn the lowborn. It is implied that medicines, gems, &c., . were 
in Sukra's days, as in ancieut Hindu limes s enerally, dealt in by the Jow class 
men. Here is the s&llctionthat these things may be accepted ('om persons, 
who, otherwise beyond the pale of high society, are, however, nperts in their 

subjects. 

(5) The gem that has its appropriate colour and lustre and is devoid 
or any clckcts is bcncfid .. l lu Luuly,· growth, fame, valour and life. Others 
are kllOWll t o be injurious. This notion ahout the efficacy of precious stonca 
obtains with regard to noble metals also, and has had its sway s inre time 
immemorial, both in the Eastern and W estern worlds. The s tory of the 
Talisman is well-k nown, and we have a lready quoted extracts from Vedic 
literature bearing on this poin t. 

(6) The above general idea has been c rys tallised by Sukra sociologists 
into a definite maxim o f ! ound heallh. Thus we are told (0) that one shoulri 
always use mcll icinal substances in jewels' consecrated by charms or mantras. 
(b) . One should never wear gems that have black or rell spots . ' 

(7) Genis .found in the Gandaka ' r ivcr are natLJral images, and need 1I0t 
be given \0 the sculptor to try his skill upon. And we are told that. wherea.; 
in the case of ima ges constructed by artists one should thoroughly examine 
their parts and proportions according to the canons o f Silpo.,o.Slfos, Ihese 
and olhcr natural stolles should not be examiued at all. 

(8) Gems never Jo~c their natural attributes. These cannot deteriorate. 
But pearls and corals can, It is only the wickedness of kings ' that leads to 
fluctuation in their cxchllnge-v., lues. 

, Suk .. IV, ii, 1011-110. 

• Sub. IV, ii, a9,Gomedo i. the m:cel' t ion. It ill lIot to be weighed, being ve..,. ;naiM­
nlllcant. The s talldard or mo;\~ur&no" \JI oi vroejl)U~ 8101108 is g;~'o" In ~ukra IV. ii, 1:J()-J 8!I. 

• Rukra III , 1&3-tII •• 

• Amedllyld.pi Kio llballlm, 
Niebad&pyutt:.aIJl' TidyA Stri ·rat.o ... m dU8ktlUu~J)i. 

• 8uk~ IV, n , 101-IOB. 
• Su.k .... 111, 8-8. 
• 80kra IV, iT, ' 807·llOlI. Blleb otber natll .... IIO\.gc~ :u-o Vanol/MjjUa, Cllcu.arat.1ntal. 
• Sllkra IV, Ii, 116.118. 
• Sura IV, II, 1M. 
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SECTION 10, 

7he DocttiPl' of Nitlt GelliS, 

Nine is.a mystic number like seven, In Indiall thought we bave the 
traditioll of nine: planets, nine: gems, nine niehts (caUed naflar41""~ I meaning 
thereby the sacrificial ri te that is fi nished in nine days or nights), nine rajas 
(or feel ings and emotions, e.g., amorous, ludicrous, pathe tic, vehement, heroic, 
terrific, loathsome, absurd. and peaceful, according to Hindu canolls of 
literary art), the nine la~a~las (or marks of Brahma) according to Vedanta 
Paribha~, the ninc Sak/is (or energies), the nine castes (of the Sudra order, 
according to Par4~ara SamhiUI.), the Iline doors (e.g., two eyes, mouth, e tc" 
of the "uman organ ism), the nine islands of the Ganges (which, according 
to the Vai~Qava poet, Narahari Dasa, formed the site of what ill later times 
has been Navadvlpa or Nadia, the land of Chaitanya), also the nine tests 
of Kulinism propounded by king BaBala Sen of Bengal (12th cent.). 

The doctrine of nine gems, ' like that of the seven meta.ls, has an 
interes t ing history. Indian tradi tion has takeu the nine gems both literally 
and metaphorically. In this latter aspect we have it when we refer to Ihe 
strong popular notion about the" Navaratna" • of the court of V,kram;l;ditya. 
The legends of Vikramad, tya cycle, like those connected with Alexander, 
Arthur and Charlemagne in EUlopean literature, reft r to th ings that are 
half· historical, half-mythical. The hero himself, round whom the romances 
have grown, has not yet beel! indentified. Some of the incidents connected 
with Vikramadityan tradition have in these days been ascribed to Samudra_ 
gupta, the Indian Napoleon, in whose conquest of the four quarters of India, 
scllolars have seen the historic counterpart of the Kalidasle hero Raghu'a. 
DiJ:uijaya. We know the age of Samudragupta (4 th eCllt. A.D.), or for 
.he matter of that, of the Vikramaditya of legendary fame, to be olle of the 
most glorious epochs of Hindu culture, one of the Augustan ages of Indian 
literature. There call be llO object ion, therefore, to regardi ng this Gupta 
monarch as the patron of sevcral groups of nine celebrated intellectual g.all!s, 

- - ----------------- - -----
I &Ie tbe word ""11",,,...1,,/, in t·bo ll,wgal' ~'i~,,"' llOl<I (Rnr.ycleVredili Iml 'e,,) edited by 

Mr. N"fL'Oudunath Vu n, Vol. IX. ]'11. 6511-6;,7 (ll'il'llt ";dition, U:l1I8). This VO!UrrKl Gi"" 
IIOveral wol"dB lmginning with WUln or ni" .. , whieh .. re ;mporl.ant IL9 l~ti rying to the 
tradi~ion. Tho word Navr"",u,d,,, OCllurij in J)"'k~& &mllitl (III; 3) ;IJI a lQnCIIlOnio 10' 
nine groupl! or claB3C1!I oJ houlI6holdol"a duti .... , 0;><:11 consi$Ung or nin .. (unetions. Thul 
we have nine Rlfltitll ' or sweet functions, nine giflll, ni"., dutiee:, nillQ ( .. r Uidden thing" 
nine l!looret &etivitiee, nino lJuccesllfui (unction ... Hiue ' a iJu.l'6ll, uioo pUblie aot.iviti .... 
a nd nioe things (not to be givon .. way) . 

• Tbllfle .. ro nhanvantJ ri (toe pllysieian), lV!apa~'aka (tho philologl"t), Amaraeimha 
(tbo ie',l.;cographu). Sank", ( tho c1ocutionlat), VetAl,bhat(4 {the Docrom"neer),Ohatakarpua 
(Un' Politklanl, Ktlidba (the poet), Var.o. h1.mihir::l (~h .. aetroaome:r), alld Varvoclil 
(theCJ":l'llma.riaa or Pr!Jr,.H 1anl"u.agt'.II). The oonpJet cont-;uins tho nam ... of tho niDe 
llllllinariN ot VLlr.ramid.;ty:t.'a COllrt j . found in tbe last (t\"pter lit J yoli"" idQbh4ra." 
hI the _ttO"!otel', named IUUd.l.8a. (18th eelltllty). . 
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who are figuratively known as the NDtJ4f/JIfUl, I But Indian chronology cannot 
a. yet bear elit the tradition that the great luminaries included in the term 
NDfUJrama ever sl).onc in the intellectual firmament of India at onc and the 

"!;;ametime. To take only two instances. If the Gupta monarchs were the 
patrons of Kalidas.,· he must be pillced between the 4th and s th century, But 
Vuahamihira, the astronomer, is now known to have fl ourished in the sill:th 
century. 

Under thrse c:i rcUffistauces, the eas iest explanation would uf course be to 
ascribe the origin of Ihe tradition to the desire of the people for a con\'cn ient 

-mn emonic grouping logclher the greatest makels of national literature, art, 
and science through the ages, long afler the great masters had played their 
pari on the world's stage. The traditions of t he seven wise men of Greece and 
the seven Magi of Per~ia ilfford instances of such convenient g roupings of men 
who have lived, if they were really meu of flesh and blood, ages apart from 
each other, 

h is posterity lhat arrallge~, classifics, and ~Js tematises the cl:ploit8 of 
tb.e predecessors. Human rl1enlOlY io Iccon~tlucting the his tory of past 
generations through Ihe dim vistas of folklores, traditions, myths and fables 
obliterates' the sharp edges of temporal and local d ifferences; and the result 
is a weJl·loundcd' system,' a cleverly assorted' Noah"; ark,' a sweet company 
of • strange bed-fellows' and a glib clJumeration of fact s and 'tl'ings that 
never were on sea or lanc!.' Such latter· day recounting and reconst ruction 
of the deeds of the founders of a people's greatnes~ as a re ilnprovised for 
the purpose of helping the national memory and :l1d in the promotion of 
race-consc iousnen are IlOt, howe ver, without deep historical and sociological 
sign ificallce. For these treditions are. at any ral e, replete with thc associat iol)s 
of the epoch!; ill which they were made aud must bear the imprcs!; of the 
general fea tures of the culture of the day_ 

Thus Ihe metaphorical use of the doctrine of nin\: gems in Indian tradi­
tionalthought must be altcribed to all epoch wh ich has IOllg been used to the 
idea of nine gems literally speaking_ The philosophy and history of the 
metaphorical use must follow the philosophy and hi~tory of the tradition 
regarding the attu.1 stones of the mOlher-earth. 

The enumeration and claSSification of precious stones, how ever, have not 
been uniform in Indian mineralogical litera~lIre. The tradition recorded in 

• Sec t he di&enssion in t'rut. WitlJQu·& Vii , .. p u.4 HI (181S') Vol. I. t'rofllCfI palCli 
vll-b_ 

".PII.ndi t IUmaYatba ~arlU" SthitytohArY1"-, M, A., i'ref""dor or Palaa CoI1fI&fI. 
holdl'lIr, and Ill', Bloch havo proveu ! hat tbe :> ut hor of llngh .. ..... ,"lOm ;and Kllnu1ra"lInblu._ 
rom ftouri"bet\ during th .. reigu of Chaudl'llgtll'fa II and Ku.o ' nguI'UI. For &.II KooOllt of 
DOTe .. t J"(.' f"fl'MI!JI to tb .. Qupta Bmperer .... an the Ide Mr. »lIr,"aLh Ooy'a Engl_b. lo tro­
duetioo to th .. Btlng .. l; work 0.11 K'lidl8a by I" a .lldit R iJcodraoUb Vldytbhlllhan (ti04l). 

Aooori\ioi lo tradil·ioll K9ap.~.ka aod Auoaruimba .... oro probably lalnu, Kilid'_ 
helongod to tilt. agriellltllr,d CA!l~ IUId GlJat.lk .... para \VAIl "potw, lod ito OIl. 
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$M,,wnlti about (I) tbe Iline ".044,,41,",s or great jewels (,) their grouping 
in order of merit into four claS$e~, e.g., (4) Sre,thalara or po,.. e:tJcll41u:t, (h) 
Snflha or high class, {t) Mndhy4ma or middliug and (d) Nkha or inferior, and 
(3) the astral or mystical connexion of each with one of the nine deitie!! prp.sid. 
ing over, or apotheosised out of, the nine planets, is only one phase in the 
history of Hindu ideas about precious stones and jewels. It may be possibie 
to fix the age of certain passages of the Nilis4stra of the philosophers of the 
Sukra cycle by tracing the history of this doctrine of nine gems. 

From the close connexioll of the nine gems with the nine planets it may be 
presumed at the outset that the origin of the traditioll is to be traced to the idea 
of navag ,aha in the history of Hindu Astronomy. In the following account, 
therefore, we have to take note of two things : 

(I) Changes in the ideas about the enumeration, classifica tion, &e., of 
precious gems : (a) as navorolna, and (0) as .,avo ,nahdrafna. 

(3) History of the navagraha or nine planets: (0) as members of the 
celestial system and (h) as influencing things mundane, specially as prcsiding 
over the gems. 

(D) VHfic Life,12 fure. 

In our account of the history of Indian literature on gems we have alluded 
to the reference in the Vedas. But information is mostly indefinite and vague. 
It is only the pearls that have been distinctly mentioned, and an account of 
their origin given. And though jewels, like metals, are used with charms and 
incautations against the malevolent inflnences in enemies and demons, we do 
lIot meet wi th any trace of the connexion that exists between gems and the 
deities, whethcr powers of nature or planets and stars of the sky. 

But Vedic literature is ImpOftant in the history of illdian mineralogy from 
at least one point. We have seen that in the Vedas the generic word fo r metals 
is not dh4lu, but (/),12$, ·or loha. So also the gems and jewels, whether meaning 
thereby pearls or diamonds, are generally referred to 110t as raf"12s, but as 
ma~is. though Ihe word ,oln12 doe~ oc(;ur iu the Rig Veda. 

(0) A yurfJrdic Lurrolurr. 

This word ffl12rJi for gems holds the ground for long. In A yurvedic 
li tera ture we fi nd Cha.raka and Susruta using this term. In the introductory 
chapter or his work Charaka mentions mo~is among the drugs pertaining to 
the earlh. W e have noticed above that no gem' hal; been enumerated by name 

, l'rof. Yugee Chandra Ray ill his learned work in Bengllii on tho Astronomy and 
.... troooJJler.t of the Blndu. tetltiflee to the oolief of the J>enplr. in Vedic timcft in the 
ioJluouoes of fttars and planets 00 h'lIl1"n tHo . .. Tho prClpiti:ltiCln of tho 1001>411'"'''' or nine 
plapeta hu heeu u ucl;ioned In the Ptl ti oil,ta of S~Ul:l. Veda:' 

At·le .. ~·.bout 1000 B.C. t he fact ~b .. t tho u>oyolDonts or tho atan goveroed the rate of 
IOIID aD ~t.h was nndoNltood ud el:plaino,i. (S~ p. 4(J - Sditi"" Il lS). Ba t 1:10 deftnlte 
OODII6.doD of Iltar. wi h jewets or u>et...ls ;8 ft oggesLed. 

s Sae Oltara .. 8a",Mtli, &n,krlt Text, p. 7 (Edited b1 lLAylrlju Sen, C&!eutUI. 
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in tbe C!Jaraka SanrJu~tf. $0 tbis work al.o, like Vedic literature, docs POt 

throw nluch light on the doctrine of nine gem". 

The information supplied by Susruta is a little more definite. He alia uses 
It'le term mal}i aud not rtJ(HQ. and in the chapter on Food and Dri,,/ts in 
the Sutrasth1na section of the Sllmhit{i gives the medIcinal propcnic$ of sil: 
gems' Olily. These arc mukt! (pearls), ... id ruma (coral), vajra (diamond), iudra 
(upphirc), vaiduryya (chrysoberyJ) and spha tika (cryslal). 

The word TalllG must have been always familiar in li terary circles, Vedic 
and post_ Vedic. Long before the days of Kalidasa, who uses the word frequently, 
'Varahamihira, who refers to many previou!o Ralllas4s(ra.~. and Amarsimha, the 
lexicographer, who arc generally supposed 10 have fl ourished between the 4th 
and 6th cen tury A.U., the gems and p1ecious stones have been refer red to uy 
convertible terms, mal.li and r ama. 

h would thus appear that the word raIl/a as a technical term used in 
!!cientific treatises has had a longer history than dhdfu which, however, as a 

name of nle tais, IS old enough. The term loha hall held the ground for a longer 
period-even in works like Rasaratna-samuchchaya of the 14th ccntury. But Ihe 
term mQ'Ji has allowed its rival rQlna' to flourish parallel to itself and gra_ 
dually supersede It ever since Illc times of Buddha, the Epics and earlier 
PuraQas. 

(c) Var{i/Jamihira. 

Hcsides Susrula , the only impol lant work that supplies positive informa­
tion on the enunn:ration and classificati on of rat'las or ma ~jls during the clas?ica\ 
period' is that scientific work of the s ix th century, the Brihal Samhll4 of 
Varaham ihira. This astronomer like, his predecessors of 1000- J 500 ) ' C01 r S ago, 
fu lly believe!! in Ihe mundane influences of the planets and their movernelll':> 
and hegins his work with the following words fathcled upon the sage Garga: 
•• fhat prince meets with ruin who docs Llot support a Jyot i:saka well-versed ill 
all thc divisions and 9ub-divisions of Samhita, and in Horoscopy and Astro_ 
nomy ....... >I< If theloC were no Jyoti~akas, the muhurtas. the tilhis, the 
nak~atras 0 • wOllld go wrong. '" '" • He who lovcs prosperity oUJ:ht 

, IiNlnrta 8amhitli Edit",l by Kavir"j"'" fievullrlr .. Nath Sen and Upundra Nalh Sell 
(1900) I'P. 221-222.. SU!Jruta knoW1l or olloer !WI ,11 a~ tbe compou"d ending in adi or" de·' 
ImpH.,. ; but perhap" dOtlll not m(mtion thoDl a& U,ey are 'lPt lII uc h used ill medieille. 
Tb .. ", II. Dr. ])utt 8ay8 in ti,,, .'\Jatrr ia Medie.I 01 the Hi"d".: "or tbe precio". aWllOA. 
diamond, llearl , " nd coral only .. f1.' mueh used in lucdie\"o. Tho rest are rarely used or not 
\lIed at sll," p. 112, {Editioll or 1&00) . 

, MClIIBJ'ft. Maedonoll and Keith C\,n.ider t he word to denol.e any precioul objed ill 
Rigveda, not nenoe al'lIy. jewol, III later. V~ic l .. do: H, 11l9. The oldor word "",." ""em. 
to be mOre gene rio. ral]!" ill tbe word for IIlore pre<:iou.s 8ullatances. Tllo word """i ma.r 
lie taII8I\ more widely, in which sen"" it would iJl"lude IIId«/. on t he 0118 halld, and I:"e .... 
on the other. 

, There baa 00e.t1 very little cr it(ca l8tudy in t bo li temure or thi8 purlod. &.ad vcr, 
low lDaloe~iall of a hiq~rlc .. 1 or owciologic.al eharaoloer lU'OI.t Il_ent available. 
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not to live in a country d~vo id of a Jyoti~aka. The Jyoti~aka' forms aa it 
were the eye of the land:' 

,V.raha then describes the ,(veil planets and the Rahu, but doe! not 
ment ion the Ketu, the nin th planet In treating or the influences or the planet!! 
Varaha does not notice the cannexi6n that may possibly exist between the 
C,ahas and the rat"as, 

\Vhen, however, towards the close of his work, he notices the gems enu­
merating them and describing theil' characteristics, he does this not beclI.use 
these have any natural relationship with the gems of the fir mament,bul because, 
like these celestial or bs, and so many other things in the un iverse, v,s., trees, . 
animals, earthquakes, douds, &c., they independcntlygovern the destiny orman~ 
kind. According to Varahamihira, whatever d,rectly or indi rl!ctly affl!Cts human 
wl! lfare are important items and cannot be neglected in that aspe(:t of Jyoti~ 
Sastra whi(:h is being de .. /t with in Briflat Samhl~n. The planets have been 
discussed because they iufluence man'li destiny, S" also the meteorologi(:al, 
agricultural and othcr phenomena have (:ommanded his attention. The same 
reasons demand of him space for the jcwels (llId precious stones, Varaha Iiss 

nothing to do with the propit iation of the planets and dots not care to study 
the gems' in their special r~lations to the planets. 

'Varaha has mentioned n gcms, but describes only four in detail:_ (1) 

Diamond, (::) Pearls, (J) Rubies, (4) Emeralds. And he treats of the influences 
of these as affecting social welfare'. 

The object of Varaha in introducmg the subject of gems' ill the astronomi· 
cal work is set forth by him at the outset: ., A good gem brings prosperity to 
the king and a bad one brings miscry. It is therefore necessary to c.umille 
the properties of gems with the help of persolls learned in the science ; for a 
person's 'artune depends upon the gems he possesses. Elephants, horses and 
women pos':>essed or exeeltcllI viTiues are also known as gemll; but diamouds 
and the like gems which are to be treated of in this chapter are stones and the 
like, possessed of many fJlcellclIt qualities:' 

The treatment of gems in Bnha/ Sambi/a is thus quite independent of 
all astronomical ideas eJlplaincd by the author in hill last two workS, Panch" . 
siddh41!tika and Brinajjrl/aRa. ali well as in certain portions of this work a180. 
The author mentions the special characteristics of such pieces of diamonds and 

, VaflhagO<!& on ; " Xven the MlechcbhWl and Yavanas who have woJl'8 tudied t he 
fJCil'lllel'l a..., I'I'lIIpeetad .." ni,i"," pp. to· H. Traoa tation of Mr. Chida ... bram lIar, B, A .• 

ltollilder ot Tira vadi Jotifltantra S.bba (Madura, 1884) . 

• ~ Iye t'. Brih.t &amhit.A XXXIII- XXXVI (pp.I64·I1I) . 

• 10 • 88D5e Bn1Iat SamhiM III l'I ,ooilHlOODomic treatlal'l dealiDg with the maDDer 
ID whloh the Iitb.OIIphe re , hydlOllphere aDd atm<"O!lphere or the globe a/ree$ hllmlft 0<aId.l.. 
tlonl, nther thaD an utronomloaJ, gooa:taphlcal or bot&oJ.eal worlr. It ia th\lll ~. DenalI! 
ene.ll.tallied to ArtJau"htro, aDd otOOlely reteDlblee Yuktl-lu:Il,IIIIta,.,. ",hloh ''- puh. p• 
~apoDlt. 
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pearls all ar~ •• cred to ImirD, Yama, Vi~Qu. VaruQland Agoi, bu.t refers to JlO 
lpecits as the favourites of the sun or moon, etc. 

The great astronomical landmark of the 6th century, thereforc, does not 
throw any light on anyone of the several problems connected with the D(Xld", 
of Nt," Gmf!. We know only that the term ro/"a is established and that the 
plaucts influence human beings. 

And this is almost where VediC literature left UI. 

<d) Th e Pura'!as. 

The evidence of Arnarako~a, the lexicon, is not much useful, Agnipurlqa 
(of the Bth century?) mentions many gem~; but describes only eight: vajra, mara·, 
kala, padm.rAga or mA9ikya (oriental ruby), uruvinda (corundum), sauga n­
dhika (spinel), muktA, indranll~, and vaidurrya. This list differs from tbat in 
Sukra by taking corundum and spiuei, but rejecting coral, agate, topaz. 

Twelve gems are enumerated in the GarujJapurQ'!a (9th tent.?). Nine gems 
3re menti oned as princi!J1I1 in the 11'0' 0 works that foll ow : (I) Agastyamat1ill\ 
(l oth ten tury?) and (2) VisQudharmottarapurA!};'I (loth t eI11.?). Each of these 
treatises enumerates more than nine gems, but the first is important as having 
for the fi rst time refcrred 10 the use of nine gems' for the propitiation cof the 
!line planets, and the second as having enumeratcd the same gems as tnahdralnas 
that are mentioned by S ukra. These two works thus su pply two important 
factors contributing to the growth of the doctrinc of nine gems, that is to be 
found in Sukranlti, viz., (I) the idea that nine gems are sacred to nine grahas, 
and ( ~) the classificsticn or appreciation of the same gems as nine ',grest jewels: 

(e) S rlpaJI, tht astronolller. 

The idea of tsavagraha lIl ust Iherdore be traced to some ast ronomical' 
treatise between BrinaJ Samhl~d .nnd A gas/)'amafam. Thnt work is thejyoJ4a. 
rQ/namlJ/d of Srlpati, who flou rished between the ages of the fam ous aMrono. 
men Brahmagupta (7th cenl.), and Bh:t!'.karach:tryya (11th and uth eenL). 
In this treatise there is the mention of nine gems to be used in propitiating the 
ni ne planets. But Sripali's other work,jdtaiapaddhafl. which also deals with Ille 
innuences of planets on human beings mentiOllS only seven planets.- In Sripllti, 
thererore, we fi nd both the old and the new idea!'. about the number and influ_ 
ences or planets. This self-contradiction and incons is tency ate to be c:.-plained 
by the fact that in his t ime the prevalent notion about nine planets and the 

, It giVeti tilo tcl<ts of only !lve gems. See t he Te;<t edited by Dr. R'mdh ... Sen. Tho 
order of oonseont ion of go"", 1.0 plauet"follonocd in Lhi8 nonrk" i~ the nme as in SlIlfra"iti, 
though the ioterprekti<)n of the IPllbAral na "'&riea • 

• Sou the &npJi work, .Aatron"'''!1 Cllld Allf'OtlOI,,"~r. "I the Hind". , by Prot, YngC$ 
Ch_nd .... Rfl.y, pp. 78-10" {FAl i! ion. tillS) . 

• &'" S~jpnlipoddhat;. stohR 9, c bp,pter 111 (Edition of Nlf!'ay. Slgan J'r(!u, 
8nmbay, 1968), p. 8 . 

.. at ..... , ·the Moon t.IId Ratllrll havf' etren(th by oigll t. lupiter, the'IkID, &11.4 Vea_ 
b."e poi.eooy by day. Mercll.l'Y ie .. troDg .t all times. " 
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utility of wor:shippiog them especially by>utoc.ol1 gems was too powerful to 
be resis ted. He had to incorporate in his sei:[>nd ",ark what he Ilad rcjt;cu:d as 
unscientific ill his 6rst. 

STipati'. date' has !lot been fixed beyond doubt •. He mlly be t lll"':n to 
have nourished about the 10lh century, in facl, to have been almost a conluo­
poraTy of the aUlhon of Agastyamatam and Vis,,-udbarml!ttarapUTaIJa. These 
two works as well as Jyoli,aratnamila were produced in an atmosphere of the 
same ideas regarding gema, planets and the allied copies. 

Sripali's work is importallt from another standpoillt also. The j)'Ol,ia­
rat-.am614. supplies the (ull astronomical text of the Doctrine of NtlvorQlna Lbat 
has been utilise<! in lQla for lhe mineralogical seclion of the N#is4.strQ of 
SUkrichiryya. The same niue gems (bul nOI called Maharatnas) anI! the same 
system of COlJ!iecralion of each 10 tIle planets, the same syslem of nomencla­
ture 3re to be fuund in bO\t:..~ Thus, according 10 Sripali, people should 
put on the ruby for the S UII, pear[ for : the moon, coral for Man, emerald for 
Mercury, topaz for Jupiter, diamond for Venus,sapphire for Saturn, gomeda for 
Rahu, and vaiduryya for Ketu. This corresponds exactly to what Sukra· 
cha.ryya says in lines 84-91 of section ii ofChapler IV. The samesYlltem of 
consecration:is foll owed ill the astronomical work, JAtaka-Parijiul, which devotes 
the whole second chapter 10 a discussion of the llalUTe alld propeniesof planetll. 

It may be remarked here that the colour and lustre attributed to the nine 
planetary deities in the hymns called Naf)agl'a)'adhydnfJ [il in exactly with 
thosc described in Sukrantti as pellailling to the gems. Again, the images of 
Navagraha found at Konaraka and near BhuvanellWara in Orissa are !laid to 
belong to temples not earlier than the loth century." Thill is Dr. Rajendralal 
Mitu's testimony in the A"'iqul~ies oj Orissa. The hymlls, the images, the 
temples, the utrological calculations as well as the evid~nces of I{atnasbtras­
all point 10 the Doctri[le of Navaratna not being older than the loth centuty. 

(j) Su6stqll.tHi Litt ra/urt . 

Of the subsequent literature on the subject, YIITt.{i-ka/pa(al'u i~ all im~r(ant 
landmark. But though it is based on Gfll'u4a, Agastya and 1I,."udhurnlrJllorll, 
and though it gives details relating to enumeratioll, characleri~1ics and pTlce::! 
of the gems, it docs not supply ... aluable information regarding the doctrine of 
nine gems, as it does not treat of their alllral conne;,:ions at all . 

So also mosta( the works of Ihe 1 till and 14th centuries are not importall! 
for our purposes. But R asaral"a-samuchcha)'a of the 13th-14th century. 

, For .. dleeU8eioD at dat.ee, _ Prot. Ray'e A.tro .... "'11 0/ 1M HI ........ 
• But f;rlpA~1 dDell not U[Je the word ""'''''roe..... \"1(1Qdharlllotw.ra _ tile wotd 

~'"t"", but ~. nine mab.ratp .... AN Dot the lIalDll All ~ of 8v:lna. It 8d"att ~ 
tUM Uae -..rora __ rutn4 trvm VilllI""ik, hi, 'W01"1r. would h."e beeu thu origlll4l pl'Ot.G­

type of 811Pg"i.tL .u It Ill, ill i. theeatlieet ,,"UtO~it)' lor tho l'IJJ'M;1) u.~l"Qt_'" 

,.. .. lIuat NihNJmbtl¥. 
• IiIoe t.Iae-ehapt.et ora GmIIa ID Prof. Uay'. ,"'",noIllY 0/ tIn: Bi,,6u. 

IJ 
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which is • very important documen t in the literature on metals, mentions in 
Chapter IV,S. that Mllqikya, mukrA, vidruma (/ark,ya, ;.t., emerald), pu~pa, 
vidura (diamond), nlla (sapphire), gomeda and ,viduraka arc successively 
the ralnas of the nihlc plaucts. With the exception of the new terms used in 
this verse, Ras(lralntJ-saffluchchaya 1 follows exactly the system in Sukran£iI: 
Thil work mentions-other gems as well, but regards these nine as the 'Il4varQ/na 
par t~tllem:t. The only point in which this differs from Sukranlti i!lo that it docs 
not apply the term man4ralna to these nine gems, The lVork thus fully agrees 
with Sripati 's Jyoti~a.RatnamalA (. oth-llth celli.). 

We now come down to Bh4vaprak6sa of the 16th century. This work, 
like the onc jus t described, continues the full tradition originating in the as tro­
logical, religioull and socio-economic li te rature of the 9th a nd loth centuries. 
The R4jaPlighantu' 01 the 17th century also mentions tht: same nine genls as 
sacred to the same planets. 

Bm the classincation of navarat'la.' or nine gems into grades adopted iu 
thest two works dIffers from that III S ukrall lti. S l1 krachii.ryya calls all the 
nine gems by the name of mahdratPl(ls. But B lu'if, (lpra"dso' and the R6;otti­
ghattlu menlio ll five of them only a il mahiiralmu and call the rest uparatnas 
(inferior gems). 

(g) R u apiJu lalio" . 

The h istorical inquiry into the doctri nc of lIille gems leads to the 
following conclusions about the age of the section in Sukra"Ui dealing with 
gems : 

I, The Sukra authors do not display as trological conc:eptions prior to or 
even contemporaneous with, those of Vart1harnihira (6th cent, A.D.). 

:I. The doctrine embodied in Sukrau lli bears the influence of Ihe follow. 

ing ideas: 

(i) The enumeration and appi cciat ion of gems as nine mah4rat"as' 
adopted by the author of Vif~udlrartHollarapurdfJa ( lo th cent. 1) who quotes 

Garu4o. 
(ii) The system of consecration of the nine gems (not necessarily 

maha.ratnas) 10 the nine plane ts followed in Agasl1amalam (which is probably 
earlier than V"l)udharrnottaro , but belongs to the same age); as well as in 
Rasaratna.samuchchaya. 

I See Sanlkrl~ TOllt or tho work odited !<tld publi"b,ed lty t he Anandv.~r .. m, i'oona, 

p.,e. 10-12 • • 
~ See Ua Hindi Edition (Benarea), p. 14(1 . 
• See Vi.taI/toJ(f ( V/i3U'I) YoL IX, (n .. nratna) . 
• Nine gems are mentioned in (1) Agastya., (2) Vi,!'udha 'motta •• , (8) .IyoU ..... tII ... 

='IA, ((j Snkranttl, (6) Ruaratna_mll1lhchaYII, (0, BbbapraUsa, (7) lt4Janigbanto. 
Nino' m .. hbtotnM .. re mentioned 001, In (1) VI . !,udharmottara and (2) e:uk~It1; 

bliit the lIat ill not tho 1!II.00e 10 the two woro. Bee tba origlnll ted or VI'9nciharmottan 
q,lI.ot;e4 III Dr. Sen', JWttl.u·."hGfV!1, 
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(iii) The recogmtlOn oC Rahu and Ketu 35 the two additicmal Guh .. 
who .hould be worshipped aloog with the old seveo, first Iloticed in the 
second work of the astrologer, Snpati, which, however. he had ignored in his 
earlier work, 

3. The doc:trine is eel·tain!y older than the tradition embodied in 
BhlvaprakAsa and Rajanighanlu (16th and 11th cent.). 

4. The doctrine in all particulars cannot be traced to allY work on the 
subject, and has nOI been copied in toto in any work that we know of. Sukranlti 
il!, sui gtlltri$ in' this res~ct. 

The date of [he second work o(Sripali, vit., jyoli,arafnQmlfl4 may thus 
be assigned to be the extreme upward limit of the Doctrine of NQval'tllna, 
as it contains the first literary evidence of Navagraha. Thi!> must be placed 
sometime in the 10th century A.D. 

The mineralogical section of .Sulrrahili thus yields two furthest limits 
of chronology: (I) the loth century-furnished by the doctrine of nine gems, 
and (z) the 14th century-.- furnished by the doctrine of seven melals. 

1 here is one difficulty Illat remains to be explained, If the doctrine of nine 
planets be the basi!'l of the doctr ine of nine gems, we might expect also a 
doctrine of nine metals. BlOt, though Sukraniti mentions altogether nine 
metals, it recognises only seven as principal. Qr, if the doctrine of seven 
metals has something to do with the origiusl seven planets, we misht expect 
a corresponding Doctrine of Seven Gem!; ;u; well. But ill India the metals 
s eem to have had no connexion with planets even up to 14th century, as has 
been discussed in the section on the doctrine of seven metal s, 

S£CTlON II. 

7 he Economic Mjnnalogy 01 SukrachtJr')IYrl'S [ntli". 

Tht Makdr,,/nas. 

SukrAcbaryya divides the niue great gems into the following four 
classes in order of merit:-

<I) Vajra, being Srtll~ha/ara, by far the best; 
(1) Good or Srtlllha: (i) Marakata, (ii) Manikya, (ii.) M ukta ; 
(3) Middling or Madhya11Ja: (i) Indranlla, (ii) Pu~yaraga, (iii) Vaiduryyaj 
(4) lnrerior or Mclla: (i) Gomeda, (ii) Vidruma or Pravala, 

j. Vajra or Djamontl, 

Thia gem is the favourhe of the poet, vi •. , Sukra I who i.th~ preceptor of 
the Asuras and th(' author of our N:lis4slra. It is very tranllpaTent and bas 

the lustre of the ~ tar. 

Thill i~ Ihe best gt:m.· The popular notion about it is that Ibe woman' 
who wanta a son should never wear a diamond. This if r~rhaps one of the hard 

I Sum IV, II, D, ... JV, U, a,," t$\l~IV,lN • 
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Iqbltancea' which are t4 be us~ i .. culling 1 or writi"!!, upon gem~. But it ~ 
10 be noted thai only ~.rl. and coral. can be thus incised. 

The "alue of Ihis 'gem in terms of'" money" i . gi~en below:-

{I) "The price' ot one 1I'bo1$"AI'OO1Id weighing ODe ~aU, but wide hi extezlt," 
jl.ye &1IVIlNlll. or gold oobl~. 

('l .. The price i. jjy'.' thDeIII (e. .... tweDty-Hva WOld 001(1), it it be bMoTier tb .. 
one ruli and flnperio, in cJ.ten~. 

(I) .. The price i. to be 1_ I"~ 161111 according I' too quality fall. olf." 

Ttns is according 10 the geocaJ theory that small weight but large bulk 
are the conditions of the high wortb or jewels, The value may be expressed 
illl terms of rati Ill - the follow ing way: .• Eight ralis' make one mUll, ten 
~s mike onc s~lIWr"a." Thus 80 ,atis make I gold coin : therefore 40'0 ra/i~ 
make S gold coins. Tbe nlio of diamond to gold, as expressed in th!! IlDoV!! 
extr.lcts, would thCTefore be 1 to 400; or" exchang!!-valu!!" of diamond is 400 
times tbat of gold . . ~ 

Thi!l reneral ratito is 10 be modified by the following considerations; 
(I) Other wings remaining the 3ame, the exchange-value' is (a) one­

third Ie .. than tlte above (which delc,mines the 'normal' or 'natural' 
value), if the SlolO« be nat-shaped, (h) olOe-half, i( the ~Ione has the colour of 
the reddish powder of bricks. [In the gcncral remarks on the value of genu, 
we noticed that thls colourr;s not appreciated.] 

(t) Other thinr remaininl the same, the 'e:zchange_value' (m) would be 
half, if two pieces together' weigh one rati; (h) half of this (i~., one_foullh of 
the' normal '), jf the stones be middling or inferior. 

(3) Other things remaining the same, the exchange-value of inferior or 
middling qualities would be determined in the follOWing manner;' (a) By 
multiplying the weight in rtJtis by nine-s ixteenth. (h) By addillg together alle­
sillteeolhs and one-thirtieth. 

The genual rule about the determination of the 'money-value,' i.r., price 
and 'exchange-value ' of diamond is given in the foll owing lines; 

(I) The vakle of dIamond is according to its wdght in terms or rati.' 
(2) Even in the case of small -pieces, the wrght" has to be considered, not 
number (as with other gems). 

-- ------------c.,--- ---,--,--c­
, Sulrra IV, ii, IOil-HQ,·· Tbe ceW8 can'lOt he Cllt or w~itt<ln upozo I>y ;/'(111 or J!tont'. 

(4iuPoadl) flxcept (lUrill Il"d eO.-:>III." See p. in of my tnllllation of Subtl,.fH In tI,,· 
8DeTeci Boob 01 t~ BllidUi St1";u. 

• aat ... IV. Ii, lu..lil7 

• £ialr;~ JV. \t. 188. 
• Bakra,lV, Ii. 1.fc. 
, 80lr:ra IV, Ii, 141tIU. 
• SUra IV, Ii, 141e-U8. 8pel!It.Ult. wOllld 40 weU IIILI Yerlty **'" trutb &lid pl'Oprlet.,. 

CIl tbet.e _ua. The eonopl.l"lltive prioot given here -w. be dilCeOLllled in tb& C!b~pteN 
011 _.Data of AnciMt Indian .onOllltc. and Nlie ~ ... 

• ~ IV, ll. J.l)..lU. 
, au:,.IV. u. JJa. 
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"I. tcuUa ~oe_ oocuo1'erthree wide t.I'I!U, .Itl tile _tel'll .ide of tIta J)eceM 

from Ute honor to the Sone, (f) the Wad,.. Preaid60~y. twlpeol.U)' io Itiatola IUId GodA'fVI 
" ... IM, aDd (I) Cho.U .. NagpoPe and Central Pro"inees to Bllndelthand. 't i6 IOlI:Iewhat 
remarkable that the JndIM di .. moods bave Dot ail yet be.f!n (olllld 10 wbat Ga.n be called 
u..tr O1'1gIa&\ matrlJ::. "'... NOM of the Indian dlamood l1e1901l0, at the pl'91180t •• ,. 
be viewed .. 01 ooramel'Cial i"'porunoe, Iond it I. dflllcult.lt not illlpOIIllble, to IdenUty tor 
oertaht. all the local ities alilldad to by 01&88ioal 'ulte..... .. OJ .. India Wall t ho tJrII~ &od 
lor .. long period the only 11001'06 ot 4i .... ondll knowD to the Elll'OpElan naUon.. .. .... 
It. &ppeaN to hl."8 been worn by tho nobility Of IndiA long anterior to the .. ,Heat 
llllropeao meutiOh of It, • '" .. Tavernier wu perblJMI the liNt EuropSRD who travelled 
0_ lodl. with the expretl& pllrpoilO or In.pecting di&mond mlll~" 

The legend of the origin of Kohll,"r' Is tb"t it ...... f61Hl11l!1I the mmfWI 01 tb& 
JIOUth of India, a nd wu worn by one of the hel'OOll of the M .. IMI~'iOlll, Ka,,,a, king 01 
ADp : thi. wou1d 1)lace it aboa t WOO yeaN ago, o. !lOOI B. O. Not~~ more 01 it i. beud 
Wilt sppeara &II the property of Vi IrramUitya, &C. 

ii. MNkl4 or Pttlr Is 

This is the favourite of the moon,' i.t., presided over by this planetary deity, 
and may have red, yellow, white and 5y1ma (swarthy or greenish blue) 
colour. 

This gem is lower in value than diamond, but 'JUpcrior ,kI Jhe lowest, vi •• , 
gd",tdtl and vidruma, as well as to i"ara"l!a. fmf"r:lr~&a 1I0,d.fJatd"ryya, which 
arc middling stones. One characteristic of this jewel is thafit can be written 
upon (like corals) by iron or stones.· 

10 the section 00 general remarks we noticed that gems cannot deteriorate 
in "alue eJ:cept through ,the wickedness of kings;. But pearli and conls are 
to be exempted from this gencralisation, for they do fade through use' in time. 
The deterioration comes in naturally. 

The following arc the sources · of pearls recorded in Su/iro"j/i: ( I) 
fishes, (2) snakes, (3) conebes, (4) boars, (S) bamboos, (6) clouds, (7) oysler~hell$. 

The grealest amount is said to come from these last. 

This last class of pearls is divided into three grade-..;' (r) inferior, (2) 

middling and b) excel lent. It is.only these pearls, again i.e., Ihose derived from 
shells as mothers that can be pierced- and hence used in ornaments. Those 
cOQl;ing from otherli cannot. 

I Dictiollllry 0/ !konomk: Prod""tI of India, PI'. 93-101, Voi. III (1890). 

I See Note on the Hiltory of t"e Ko'-lnur DirwlOnd In Hllltdl",ot of the IIlun", .. "t!lrt. and 
A"" 0/ tM PIt_jl:lb. By Baden Powltt (1872). pp. 19t%Ol . 

• 8ntn. IV, D, 84. 
-tUba IV; li, l~ll •. 
'Saba IV, II, 1~ • 
'SIIkn IV, 0,.117-118. 
's.bt. IV,Ii, lH. 

·8U:ft,tV,Il, IV. 8efl aocoll.v.t fA peul-boriug ill ~ PO.irelh ~ 61_ .... 
Iae'-M. p. 181 (11TS). 
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ADd the people of Ceylon 1 cln make artificial pearls like those from .hell" 
One should tQcrefore carefully examine pearl. before purchasiog them. 

The leal " is given below $ "That certainly il not artificial which d~. not 
Jose colour by being n.zbbed with v"thi paddy after having been '<laked in hot 
•• rine water during the night. If it remain!; very bright it i. really derived 

from ahell lS. If it has middling IUl lre, it is otherwise," 

The Gllnll!a/Ju,4'!/J' and YulJi-Ao IPafaru ' also dCBcribe the industry of the 
Ceylonese in arlificial Pear/.manufaclure, B rinaJ SOJTIllitd, Garulj,apurdf!.a and 
YURti-lialpataru mention Ceylon, Ptral.ukika, Saur!str. (Gun. I), TamT'par!)i 
(.lalabar), Persia, Kouvcr. , Pandl'lv:t.taka, and Haimadesa.lS the e ight regions 
where oyster-pearls are found. According to ttgaslyam ar. m the places are 
Ceylon, Arabia, Persia, and Barbara (North Africa). 

'The following lis t of pearls is given in order of exce llence,' the first 

being the best :- . 

(41 ) A<: regards laye rs or skin J; . 

(I ) Those with !leven s kins o r coverings, 
(,) Those with five or four skins. 
{J} T hose with three Of two lIk ins. 

(6) As rega rds colour: (?) 

( I) Red. 
(2) Yellow, 
(J) White. 
(.4) Black. 

The following is the order of age,1 the fi rs t being the oldelt: (1) 

(I) Yellow. 
(a) Red. 
(3) White. 
h) Black:. 

Both these listl apply only to the pearls derived from oyster-shells. 
la connexion with the value of ~arls the follow ing things 

are to be no ted: 

(I) The rali for the measurement ' of pearls is not the sam.e as that for 
diamond and other stonn. For all gems twenty K, NmaS make one rati; but for 
pearll three rali$ are made by four Krl¥'!olos; and twenty.four ralis mike 
one R(Ji"ala"ka. 

• 
, lJulln. IV, i i , 124-Ufj, 
'Snle", IV, ii, 118·128. 8pecllU'tAI ml, verity It . 
' QIXlt.ed by Pl<lt. YotI:ea Cbudra Itay In S .. hlGpari/cf<'i. 
• QuotAd by Dr. R lnw1&all ae. in ftG trIlIM""'YO. 
• Run-IV, Ii, lUl .. n O. The correetneall orthe order lIIay be tMt.ecI bY'pMlaU.ta. 
• 8.\H.IV, U~ i'U. 
• Som lV, Ii, lBO-\». 
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Now as .. laU:as I make I tola of gold, 96 rQlis (Pearl.standard) make I 

tala of gold. 

(2) The c:lcbangc-value of pearls varics according as the 5uhslanLC i, 
of inferior, middling, and superior grades.1 

(]) The standard is either diamond' or gold. 

The following arc the methods prescribed for the calculation of the 
priCes of pearls;-

Ca) According to Uiamond-standard ! 

(I) If the pearl is of more than a thousand m/;s in weight, Ihen for 
every hundred ratis, the value would be the same as of a d iamond, less three 
hundred, divided by siJ[u~ en. (7) 

(2) If the pearl is mOTC than hundred ralis in weigh~ then from e very 
hundred ratis "deduct twenty mlts, and after such deduction the value of each 
rali. would be the same as that of the dia~ond of the first das!'. Thus if the 
weight of pearls be 200 ralia, the price will be calculated after a deductiou 
of 20 per cent. from the weight, i.e., upon the weight of 160 rali •• 

(6) According to the Gold-standard; 

Multiply the weight l of the pearls in ratis by 13} aJ)d divide the product 
by 24, the quotient wili be the value of the pearl ill so many ratis of gold. 

The following are some general remarks' about the worth of pearls: 

(I) The best pearls are valued at half the price of gold. 

(2) The best pearls are the red, yellow, round and white. 

(3) The worst are the flat ones altd those haVing · the lustre of 
powdered bricks. 

(4) The rest are middling. 

"Totlcorio has beeD celebrated {ot' ita pearl-fishery' {rom a .-emote date, -and .. 
rcgl.fdll comparat.h'ely modern times, Friar Jomanu&, a Miuionary Bishop, ..... ho ... lsilad 
ledi. abont tho year ISM, willi 011 t hat as many u 8,000 boat.!! ..... ere then oupged in the 
pearl-tI.Iheri911 0' T1Dneve lly and Ceylon." 

Mega.thenes' account of Indian Pearls can be gleaned from Arrian's buliul 
(VU-IX) and Pliny's Natural His/ory (IX, 55). from the Bengali translation 
or the Greek original of Meglfstheues by Prof. Guha we gather that pearl-liebery 
was only an application of the o rdinary principles of the Fishing Indus try. 
It Wa!f known that the oyster shells or the mot hers-or.pear ls Hved ill sboals like 
fi shes. and roMIaWed the community of bees with a ruling queen. If the chief 

'. 
, 8Gb. tv, II, taB. 
, Sum 1"\1, ii, 1~. 
, StlJ~ IV, II, Ug.IIit . 
• Saba IV, it, t~I'O • 

• SDlrn tv, II, Hi2-I~4. 

• Allllra.IV, n, l&/l-R1. 
, Sulln tv, i i , 1118-110. 

• Pead aad Cbaat Fi.hor;08 ot the Oulf "r Manuar, by" Thnnton, So.perlntoodeai, 
V ... ao'l"fIl'Dment BlD58am, p. t. 
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could be caught the whole group of oYlterli fell an casy prey. The shells 
were kepI in a vessel full of lOalts {Of 5On1C time until the fleshy portion 
decomposed of itself. The bony portion, the pearls, was thcn ready for use, 

According 10 Megaslhenes Ihe value of pearls was equal to three limes 
that of pure gold of the sime weighl. 

ii,: Mt2"iky Q Qr Ruhy. 

This is the sun's favoudte, I of red colour, and has the bright lustre of 
ifltiragopfJ insc:ct. Thi~ belongs to the class of gems intclmcdiatc·:-bctwcen 
uajra, the best, and Ihe middling oues. It i ~ , therefore, appreciated equally with 
pearls and emeralds, The comparative VIIlues are nOI stated. We arc: told simply. 
as we have seen, that the emerald, if it is good, deserves the price 01 a ruby,' 
There is one more informacioll about m4nik),a, vi.." thai regarding paJ/",ard{fo,· 
which is said to be one of its varieties and has the lustre or red lotus . 

.. Tl>e name' Is appUed b, lapidatieR and jewellen to two di~tibct wineral_the ~J"ue 
or orJ.f\n.t..l rllb, and ~pinol rub,. Tile former may he called .. 1'ed v,""iety of Ilorundurn, 
h' aluminlll o~ide. The ~pinel ruby i& an atuwil.atoe of ma8"neyium." .... Tho rllby rfloCei\"<llI 
tbvam'il .. oriental ., tronl the laot of the Boost red alld viOlet varietiea belllg obhiuud. 
fro .. Ouylon. A1'a aod l'therparts 01 the .l!:ast." 

.. The dellc.te' rOlle pioll: variety of spinel,lrnowu &/I b.11.II 1'uby, was worked tor 
eellturi611 in Badakahan. lu tho time 01 Maroo Polo the mines wtlM wbolly in Uze bande 
01 U.e kiD« of 1:I.llI:h • 

.. Tho chi., sonrces, howevor, both of tho orion tal and the IJpinel ruby are the millell 
01 Upper UUl1lla. ..'I' .. Tho ruby mlpOII of Burma weto first rn:Lde knowo by ElI1'OpeaII 
traveller. towardll the eod 01 f,he flrteeuth century· "'I' rubies come nro:t in ,..\ne t.o 
dialPOnda. "1' LUte mO$t othor JewelS, rubiee have IIOmo fancied talismanic virt ues 
att.aebed to them. 10 many parte of ladia a bracelet forllled of piue gCIlIS, of which tAe 
ruby is Ollfl, is If UppottOO to protect the W6(lrcr from the evil eyc •. , 

iv. Pdclli, Maraka fQ, Gii,u(mata or Emerald. 

·this is the favourite of the planetary deity Mercury.' It has the lustre 
of the feathers of the peacock or of the ch4sha (nllakal)\ha) bird. 

Thi! belongs to tht class o( pearls and m4~ikya,' ,j •• just inferiQr to tile 

vojra or diamoud and superior to the middling class. If the g4ruill/ola is goo.d, 
it deserves the price of a mal.likya or ruby, • 

According to GOI'Jlt!opur4lJo and Aga~lJamara", the source of this gem 
is TUl"kty. AccordIng to Raf"fuamgra!to it is Mlt"chhadna. 

I sun. IV, II, 84. 
t 8\1.Ua IV, ii, III-II ... 

• 8ukra IV. ii. 1117. 
• 8ak..-JV,ii,tO. 
• EaClycloptedla Brit.J.nnica-Ohe",illtry. 
• DicUoII(I'1l 01 tile Beooomic Prodwcl. olilldid (1M). Vol . VI, Palt I, pp,~. 
's..u.lV,iI.,lI'1. . 
• Sut_.IV, U, eM5. 
• SU-lV,lI. Uf. 
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v. btd"'~'" or StJ/lpllire. 
This is t,ke Saturn's favourite,' is not white, but bas the colour of deep 

clouds '(blue,. This belongs to the marihyamo • or middling class of prns,. like 
fJ"f.'ianfga and fllJidflryya, i t., just superior to the lowest daM c.ompriaioc 
go"ur/tJ .nd p'~IJ"a. The value of indranlla is perhaps the sallle as that of 
gold, as can be gueslcd from the foll owing: "The pUJyurtJga weghing one 
,..# deserves half the price of ind,-a"j/o· or gold (of the same weight). 

"U i ll claued • with' &,emll or precious qtone.' in oootradistinction to the'lofenor 
.celli'" it ill a blua transparent uriety at corundum {Al~ Oil and dll'lol'll ll'Om the oriental 
l'1Iby merely in Its colour.... ... ... S"pphiretl of varioull colaoi'll ooenr In India ....... 
Sapphire Is found l iang with many othor",.rlut iee of oorundum in t he roby minM of Upper 
B.u 'ma, .... In Ceylon .... sappbiree are found froqocntly. In 188:1" l'$Ilarkable 
di,col'ery of upphlrea was mllde in Kuhmir territory," 

VI, Vaidu ryya. 

Pror. Yoges Chandra Ray considers this to be chrlsoberyl (orient~1 

cat's eye), Wilson takes it for lapis lazuli. 
This is the Ketu's ravourite,' has Ihe lustre of ('8t';; eyes and has ils 

particles moving. 
,Like indranila it belongs lo the middlillg class of gems.a Thai piece whose 

three rays are comins- out deserves high pI ice,' Comparative values are not 

given. 
vii PutJyarllCa or Topa". 

lhis is the favourite of Jupitcr" and has Ihe hrilJianc.y or gold. h 
belongs to the middl ing class ' of gems, 

The piece weighing one rat, deserves, as has been quoted above, hi If the 
price cf gold or sapphire of the same weight. ,0 

•• It may be doJlood" lll!I a Jluoeillcate of aluminia (AI. 0 , Si), •• The ol'ieotal 
topu: il In reality", yellow !l4pphiro Or CQrundum. Of tho occurreDce of topu in India, 
Ball ea,.., .. thore appeal'll tp be no authentic rccord, a roportod discovcry in tho ba~t 
of the RaJmahal hilla being open to qU()fltion. Ceylon, it i8 ooliovOO, yioldl a not incon­
s iderablo proportion of the topaz of commerce." 

Accord ing to Gan4r!upura~l(I the source is Him:lJaya; accorCiing to Raln.fiIo 
samgralrtl, it is KariM and Ceylon. 

v,i'i, Gomeda. 

11 is difficult to identify it. It is agate according to Wilson, I" but zircon 
according to Yoges Chandra Ray. lnformadon about this is as meagre 8S about 
coral in Suk'1'nili. . 

, Sob. IV, ii, 90. • 81ltrll IV, I •• 05. I Silk ... I V, U, 150. 
• DicHOll4ry 1)/ tlu EconmtlM: Prod,",l. ,,/Iud"', pp. 47'-415, Vol. VI, Part lL 
• SIlkHJV,u,i1 • SukralV,ii,88. 
, S.II.-IV, ii, H. • 8uk .... 1'I,li, 114. 
• BUt'a IV,n,llle. .. Sullfll IV, ii , IM1. 
" Diettollll'l'!l-t ~e 1k0l1OlllM: PotOd.et, 0/ hHIW (18!tA), p..70. Vol, VI, Part.IV . 
.. Wla.oo. ~ it .. a .&one 1froa(ht 'floIm tJae I:II..J.,... .... UIe 1_118, ba:d .. 

foUl' dlhteAt ooloan, Il,g., whiMl, pal&-y..llow, red and darll-blue. 

U 
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It is the llahu'(I favouriteo) and like coral has yellowish red or orange 
colour. Like coral again it belongs to the lowest class.· Its value is not" 10 be 
determined by weight like that of all other gems. It does not deserve' 
weighing, as it is very low·priced. 

The region is Himalaya and Sindhu according 10 Yllkl;.kaljJalaru. 

it. Prav41a, Vidru",a or Coral, 

This is the ravuurite gem of Mars' and has yellowish red colour, Like 
go_do, it is one of the lowest "aIHas. 

11 f.des through use' ill lime. Like pearls, corals can be cut or written 
upon' by iron and IlOues (e.g., diamonds). Corals weighing one tola deserve 
half the price of the gold of the same weight.' 

"In IiodditiOD' to being UIJ9Il for, adornment ornamental C0I'6111 bve been u.eclln 
Rlnda medicine from a very ancient timo alld are montionod by Suuul.8. Alll8lie 1'eDl ..... 
tlIat the TallJiI Pl'¥titiODlll'll proacribc the rod co .... 1 .. hen calcined in c_ Ilf diabet~ 
aDd bleedlllg pllee." 

SE{:rION U. 

Miscellaneous. 

" There are certaill substances more or less allied to tho~e deall with in 
this chapter that have been referred to by the authors of the SUkrll cycle in their 
description of the kalas, the artisans, the industries and the Ordnance Devarl­
menl. These should be noted in all aceoullt of the mineralogical data avail­
able (rom the Sul(ranitt~ 

One o~ the general rules for the guidance of kings ii that they should 
accumulate for future purposes stich things as are useful to man. Among these 
are mentioqed minerals,lo implement!;, arms, weapons, gunpowder, vessels, etc. 

I. 5ulph"r, 

Sulphur ll has 0«11 mentioned as an ingredient of gunpowder. ' · The 
following are the recipes (or this preparatioll : 

( I) F,ve palas ,. of 8"vtJrchi salt (saltpetre), one pala of sulphur, and one 

, Sokra.IV, ii, III. • Sukr. IV, ii , 129. • SulF:ra I V, ii, 815 • 
• Buk .... IV, II, IIUri. 'SulF:ra IV,i i, 16'1. • ~Ilkra IV, ii, lOtI, 116·UIJ • 
• 8ukra. IV, Ii, 109:110. The reader i8 reqUOfltod to '1Ot.e the ehanso in the tr.nlliatiou 

gi"en here from tbat glvea 0 .. p.l42oftbo Vol. XIII of tbe Saerrd .1100,,", 0/ tke Hindlll Serla. 
·Sulln. IV, Ii, 161. 
'Dietlollll'1l 01 th~ Economic Produch ol illd ..... p. V31, Vol. II (18811). 
'· !>ukra IV, ii, e0.03. 
"The uae or 81l1phur 10 medlcill8ll1.8 copper ''''phato, ... d iroll Bllipbatoe loopperu) la 

Mold .. 0",,"",,"" 8af!lhit4. 
II Pr. Rljendral&l Mitn, whow600verod tho SwkmMm ill 1816, do .. bt. tbe aQthe.otlcity 

or th_lIllell (vide Indo-Ar!fU"', VoL I, pp.IO~12). But Or. 01l8tav Opperl, who edited: 
IIDd pubUahed the Text tor t.b.e W&draa Government ill 1882, proftIIJ by quotr.tlotla tlOQll 

. 'Ve4M ..... u,·.lidiotll &c., that .. JI .... rlll8 and gunpowder exwt.ed ill Anoioot~" Sell; 
bl. pret.aoe~, Sv'muliti pubU.bed by MMr .. Oovumment, .Iao hIa -,. OD. u.e .nthell-
tloi"J oCkkraoit.!, &ad Firl!lllf'!lM II"d we.JIOII' ." AJlc,",' India pllbu.Aecl by HlRlabot.huD 
• ao..1IadrM (tlJ.). 

,. e.kn1V ... Il. ~ 
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ltI'a 01" cbarcoa;l l'rom the wood of ark4 (CaIOlropis giganlea), $"'''' (Euphorbia 
ncriifolia) and other trees bumt in a mallner that prevents the escape of smoke 
have to be purified, powdered, and mixtd together, then dissolved in the ·juice. 
of afI,,/ri, .,..ta, and garlic (Allium sntivum), then dried up by heal, and finally 
powdered like lIugar. 

(2) Sill or (our parts l of saltpetre may also be used in the preparation 
of gunpowder. Sulphur and charcoal would remain the same, 

(3) Experl8 make gunpowders in various ways' and of white and other 
colours according to the relative: quantities of consti tuent!! ~-Charcoal. sulphur, 
saltpetre, stones, II(I"'1dl (orpiment) ' lead, Illngul, iron calces (oxides), camphor, 
;alll (lac), indigo, juice of sarala Irc:c:(Pinus !ongi(olia). 

The use o( sslts, t.g., Suvarchi or saltpetre,' has been referred to in the 
above recipes . 

The mention of sulphur imroduces us to a fact of greal economic 
imporlance, and furnishes 1\ solid basis for interpreting certain phases in the 
industrial . h i!ltory of Ind ia. " Chemical and metallurgical industries," says 
Mr. H oiland, Director of the Geological Survey of India, 

"are eaaentlal1 y gregarioua in thei r hsht t8 .••• The bye-produet III a IICriouI alld 
Illdlapenuble It-em in the 1I001'fi!1I of prollt. and the failore to nWise bye-produot. 
olKlesllO, ily lnl'ohea negllKlt of tho mineral~ "'bleb will oat pay to work tor the 
meto.l alone." 

The demand for sul phur in ancient Ind ia and the consequent supply of it in 
response necessarily involved, according 10 this f principle of association' which 
is really an aspect of the Doctrine of the" L ... calisation' of Industries," a good 
number of auxiliary and allied industries in mining, metallurgy aud manufacture, 
utilising the bye.produc ts. The fact that there are no such auxiliary industries in 
modern India is the real u::planat ion, according to Mr. Holland, of why a good 
many otherwise rich metalliferous ores cannot be worked. 

We can easily tur~ this economic fact of modern times 10 account in 
understanding the industrial situation of the country in by. gone day.. Thus 
we are led to infer the existence in andent India, side by s ide wi th the sulphur 
industry, of all those to which it is a key. Says Mr. Holland: 

"l!Iolphorlo acid III CII~tial tor the mllDutacture ot snlpbpT·pbOllphaw., the purla­
catiol1 of minerai 01111 and the prodollUnn ot ammol1ium IIplphatel!, .... riop. IIclel., aDd a h,*t 
o f mlDor produot.; Jt la a neceu.ary link In the chain nf .rationB ;Ill'olved in the 
maI1l1taetore of tho . Ipllea, wltb ... hich ue bouod o.p-t.he iodnatrlfll ot makiD" aDIIP, &"1 .. , 

'SokraIV, vil, 605-408. 
'SlihalV vll, 4tt-41$. 
• Of },fOllt ~1 tbe oldN Sanskrit MS. ... are 'writton 00 paper prepared with obarltlola too 

prellOrve them 'rom the ... v~gea 01 In,ects, and this it dOll/! mOoll telflKltlaU,."-Dott, 
Dr. Mitra &lao describe. arseni ci~ed p'pel In his report (In SaDBk-rit MJI9.ln the proceed­
lop ot the A.iatio Society (or Marcb, 18'1~. 

• Tb1a a&li. bu baeD mentioned In m..,rcUca 8t1~td aDd """Idll flalflhlfll alia. 
• 1II .. w.w lo -.ICICleI'D Europe bJ the cPIlU£tlltJ ot Jroll and Coal 11ld1llh7.4" 

.. ".",. of tile mOlt profitable coppe~ mloea 10 to worN oollldl>llt _wed:_ b~ .... 
tAo tIemMcl 1M 1I0lpba\o Ok /lotplnuic acid 1UDat.ctu~, Put fOr.·alllpllurfe ~d t .. 
WOIl!d. be IW ~ ~ for a ~ of otber ohem'" lodu"" .. 10 .(14 It t. ...... 



~. 011., d,. ... aIld eolo.ta. ..t&e~;'" ... ltJe1tl'OdQOt I' peNll" tM ~M 
-.e!tbgol on. "IIl'IdeJl,· lt. WII'*' be ilDpo.I.bJe_othm".1M to 4eTelop. ~ . 

IudU5try in ancient ·India musllherdore have been more richly diversi6e.d 
tban at present. In (.ct, the extinctiolJ or several industries in modern India 
is eSl>iained by Mr. Holland in the following liues: 

.. DIlria&' tbe last buruHed yea ... tbo !lost of a t.oo otslIlphllrieaeld lu EoglaodhM baeD 
redAoed Il'OID £8& to under £1, alld It i~ in ooolllKteenoo of the attendant ravolot.lon lu 
the Jtnropen ebeOlI~1 indtllltrie&, aided by inereucd ts.olLltlOB for t.n.OIIport, that In Indls 
tile .... nuf.oto_ of aluOl, eoppel'lltll, blue vitriol, and alkalillB have boon a ll but e1tterml­
Dated; that the oxport trade In nitre hall been redneed In.te.ad or d eve loped: that copper 
ami _,..1 other metals &I'e 00 longer HlDelWd; that the collotJoy ill robbed every year of 
D8&rly 1,00,000 1io0l!l of pbOBpbaUe teni1l"er8, a od that It ill eompelled to pay .oyez 10 
mUlIOIl ,terl!n" for produot' obtained in Einofil) from mioorals Identical with thOlle 
ITlng idle 10 ladia."· 

Alld ihis; state will contlllue "·until industries arise demanding a sufficient 
number of chemical products to complete an economic cycle." 

E:uctly the reverse mUSl have been the coudition of manufacture and 
ccmmerce in ancient Indin, and lUI lhc: oppo!;ite reasolls. 

JIl the Economic Volume- or Ihe Indian Empire, also, in the Imperial 
Gaul/tty of Iffdia Sries, Mr. Ho[!and harps 0 11 this decline of ancient chemi· 
eal industries : 

.. In this I'6llpoot. India of to-day s\.aod>! in eontrut to tho India or a centun IICO. 
The BllI'opean chemi" armed with the cbeap aupplillaofaolphoricaeid and alhli * •• hu 

beezt enabled too atamp out, in aU but rOlJlou. looall tie&, the once .IIooriahlDg native 
lIIanntaoturea of alulI1, the vuioull alkalin6 compounds, blue vitriol, eopperaa, copper, 
lead, ateol and iron, and IIO/'ionsly to cortall tho Oll'lJOrt trado in nitro and borax. The blah 
qllality of the natlv~lIdo Iron, UtO oarly utioipaMon of the procCll8O!1' n Ow IOmployed 
In Burope for the wanutactu~ of high e iaoos steels and tho artistie prodoots in copper and 
b1'NIS pve tbo country a pn:minent {KlBit\oo in theBnoioot nltltanllrgiolll world, while:oa a 
olllet aOUreE! of nitre India hold a p<)IIl~ioD of poooliar poliUcal importanoe, ontil l_ 
ib .. lony years ago, tho ehtllDi(llll mann(&(ltn~ of ll:UN>p9 found, a mong bill bye-prodocto., 
cb8&por aDd IIIOro etreotlvo tompoullda for tho mannfaeture of (lliploslvOll." 

2. GltlS,. 
RajendralaJ says that the wcrd Klcha for glass occurs in works cOllsider~ 

lbly over 2,000 ycars ; and" sceiug that the Singhalese who borrowed all tbe 
arts of civilised life from the Hindus, make mention, in the J)iptJvamsll, of a 
glass pinnaete, in the and cent. H. C, and of a glalls mirror in the 3rd cent. 
B. C. (Tennent's Ceylon I, 454), and Pliny describes the glass of India being 
l uperior to all others rrom the circumstance of its being made 01 pounded 
crystal it would not be pr~uroptuoUs 10 believe that it wai in ancient timea 
uscd in India in the formation of looking glas~e!l." .. 

In J~Aryans Vol. I, Dr. Rajendralat also refers to the knowledge 
which the l! indus had of glass as a material for the fabricatiOn of Ot'n&meote.; 

I J\evle. of tIIo Mlnoral ProdUOUOIl or India du:rlDa f;be,._ J.8III.UIU.8y T. B. 
IIbDaD<l; • . R;a. (t.t85), _ pp. '1-41, 117 • . 

t Obapt.or 111, MI_ aDd MIDerak, Po 121 (QUaM, 111&7) • 
• &M BCnlka oyn.kt",.-:Vol,. ·U., fOl' so.l" t.OOOQII.~ of awm r.oIIMT_ ........ 

"""""!T' 
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blatt ' from- a ' pas. in the Ydli-kcUpillm-u it a(>pcar& tbat it w.- allO used 
for drinkicB cups or tumblers, the physiological effect of drink in, water. 
from vessels of glass being described to be similar to that of vessels made of 
crystal. 

In S",kra"i/i Glass has been mentioned only ollce. The making of glass' 
v.cssels is a kala. 

About the antiquity of glass in India, Mr. Jayaswal remarks in reviewing 
D.', Schoff's Prriplus for the Modern Revltw: 

.. Ola .. in India wa9 • m.ludactuRI 1000g before It beuluue known to Ceylon (ard 
centur,. B.C.,) The Artha.·8btra. cu Lla f.l~o gemll "gl_gcUl8,~ and ..... nt ion. the .... nu· 
facture of giU/l. Plio)". dellcl'iption t hat the gl .... ~ of India was lIuperior to.lI others, 
bect.\Ule It _ .. made of pounded c ry_tal." aDd bI)" .. uso of the discovery mado by tile 

Hlndlll ot the 8.l't of colouring cQatal, indicate.! .. long prey ioue bi.wry ot the indnstry ;A 
tll.ltl oou.nt./'y. Coloured gl:uJ8 WIUI wclJ-kuowu to'tile Artb~"stra. Tho glu&-worker •. 
oalled at pl'6llont Malli ydra. ill meutioned by t.he very lIa l1l0 (Manildra) it! tbe Mahha.atu.. 

Tlie following are tile remarks of Dobbs: 
.. The IlUInulaotur6 of g lass' was known in a ucicllt India a~ early "II 800 B.C., for ill 

Yoju.,,"';:a gillsill is mentioned a9 Ono of ttle srtic l()6 of whie b f()malfl ornament .. wcre madO. 
It Isa, .. onoticed in the Moluibl"'ra /a, a ud in an old book ealled the YII/ft£.kt"I",tarll that the 
atrootll on the human BSBtcm of drinking water ou t or a siaSII twoblor are IItated to be the 
llama aa thotl6 of drinki,,!; out of a c"yltal c up. In more raeeut t ime3, in tbo Il1tb oontury, 
tbe glau of India lsuid to b:wc OOen e'rortoo in larg<) '1l1antitic~ 1<) BUr<)I'C, and In tho 
north of [laly t here ia II tradi tion Ulat th .. Vondian~ atotlo timo oht.a ined, it not tholr 
raw gl8.Sllat least ita iogrodiootll, Cr<),n the plai '"1 01 Hindusthnn." 

Mr. Taw Seill-kaw also bears tes timony to the antiqUity of Indian pottery; 
both glazed alld earthen, aud to its having influenced the pottery and glassware­
of Burma. ' "The ceramic art did not achieve any publ ic recogni[ioll ill Europe 
till the 16th century A. J), bUI long befo re [hat period the pottery of HUT'ma 
had become fam ous." Ibn Batuta, the celebrated Arabian traveller of the 14ttt 
century, aillo recorded the fact. 

in Yub's Hobson.jobslHI we have the fo llowing:_ 
" 'lD tllil toWD ot Hartaban (DOW a small ,·mage In Amilerat. dilt,.icf.) are ma4B'~ 

large aod OOautiful porcelain VMe8, and !!Ome of glazed aarthenwal'll ot a black ooloiU', 
wh.klh are highly .. Ined among the Moors, and thoy e,port them aa merchandise." 

And Mr. Seinkaw ob~ervcs tha I Taikkal a, one of the most important' 
seaports of the country governed by the rulers of Martaban ; 

.. wa9 coloni.eod, (all the Dame I"'pll".), by ~h" Gall~aa of th" ancl"nt city 01 Gou 
in Ben,.!. On t.he alt;e of this hi6toric Taikkali, t races of a wall and moat IItlll enet>, and 
h'ar;'IIIetl. 'of pott.ery·and 'gl&Z1lld. tlhM a l'l'l found." 

J. Alkalies. 

Alkalie. also have been mentioned in Sultranili as K,4ras. Thus one .of 

tfte 644 arts or ka/its ia the extraction or preparation of alkalies. Government 

I Sun IV, li.I, l'L 
• See Moltl1fl"'G~ on f~ Pot/nil olld G/uu [ftdfllt"". oj 1M' ~Welknr- ,p,.~q 

4114 o..cQ by Dobt.. \1816, OiIapter IX, p.29>-
• N~ 011 tM Poifur and (11l1li WlGre III Bllf"IIIQ.{18M-96), 1'9. :flo 
• a.b:a IV, UI, lID. ' 
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revenue (rom Ibi. chemie.1 industry is declared to be ooe-haIf1 of the produce 
after the ca.t. have: been met. 

4. SiolKs. 

StoLltS have been refclred to several timcs. We have just seen that 
tbelle may be used as ingredients for gunpowder. Their use in statuary. 
konography, and sculpture has been mentioned by the Sukra authors in their 
description of the imagci of gods. We have already alluded to Ihis in connexion 
with metals. 

We arc told that s tones arc Ilc;o(t in importance to metals in theconstruelion 
of images in point of durability, · and superior to all other materials, l.g., sand., 
pastel, paints, enamels, earth, wood, &c. The respons iblity of the sculptor, 
therefore, is very great. For he must hive: to be wen up in the conventions of 
the art. His workmanship would' not be appreciated unless it conform, to the 
exact rules laid down by the masters 01 Sj/pasrJstras. 

The images that are made of less' durable: material are not examined by 
people very o::riticaJly, and hencc may Loe executed w ithout particular care. But 
stone being a durable material involves on the artist an eJ:tra amount of careful· 

ness. 
But such S t OIlCS as are found in hills and rivers may be used for religious 

purposes without human art bei ng made to work upon the~ Defects of' 
rne8lOurement are not to be noticed in such images, t.g., the natural VrJnaH"ga.s 
of the N armQdrJ valley, Chandrakanta gems, or stones found in the Gandaka 
river. 

When s tone images are constructed the worshippers should observe a rule 
with regard to the colour of the material used. "The white stone- is pre· 
ICribed for Ihe Saly.ayuga as indicating sl2Uwlka type of images, the yellow and 
red stones are prescnbed for 'fretayuga and Dwaparayuga respectively as 
indicating rajasiktl type, and the black stones for the Kaliyuga as iudicating 
t4mal'-kG type. These types of images will be discussed in a subsequent 
chapter. 

Image worship being a universal feature of Indian religious life, the 
industry connected with stones must be expected to have been a very rjch one 
in tbe days of Sukra authors, as in all ages in Indian his tory. Not ia 
religious life only, but in other departments or the social life of the people 
tJIW, atone·quarrying, stone.carving, stone-inlaying as weI! as other industries 
and' fine arts connected with the manipulation or sandstones, building stone, 
granite and marble, have played a conspicuous part. Hence in S"kranllj we 
Snd that among the siJ:ty·rour kalds there is one connected With .tones,.· 

, But.ra- IV, ii, SU-86. 
• 611kn 1V,lv, 16l).UiL 
I SQ:H IV,I .. ,-..08. 
• .8aU& IV, h, !10·Ua. 
• tin IV. W. 187·1111. 
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This consists in the art of deanlling, polishing, dyeing, rinsin" &c •• of sionc 
vessels. There is another art also mentioned by Sukrtlchlryya as being an 
auxiliary of Ayurvcda. This is the mclting and incineration or stones. ' 

Again, stone-urvers' Irc sufficiently important to b~ recognised by the 
statesmen of the Sukra cycle in their enumeration of the artist!! and artisan. 
whom the 'Stale should" protect" by finding sui table employment. 

It is stated by Fergusson that th ere is no stone architecture in Indill 
eerJie r th.n the Jrd century B.C. But says Mr. Crosthwaite;" 

.. The negative fact that no atono architecture previous to A&oka hat Ytlt been 
diftQ(lvered, dOOll not j08ttr,. the positive c.,melus;on arrh-ed at "1 FergulISOn.'''' The 
famous Slranlth atup. and the ItUpa neAr ga.ia in Gerathpur al'<) ''''en older th.n tho 
8rd. e(>ntury B.C. The erca"atioll of a atupB at l'ip. al,walu Ba~ti District yielded a c.auet 
bearing aD InlSCrlptinn in the eharacter of the 8rd. or 4th century B.C. ••• The atone 
ma800'! a.t muat ."e eIi,ted in Jodia for 110m" contu.;$! heloN> A80ka', !'(lig!!." 

The followillg rerers to Southern India; 

"Early stonG--car"iog reached. a high dcg.oo of perloction,lIl'9t onder tho Buddhiat.a 
In India and c,.en sometimc before it: ••• following tbQ Buddhists each &u(l(l6lJ&ivQ Hindu 
dynaaty left eXlllnpl$! of their parlku!a. st.yl$! .••• Towarda the ood of thQ Hindu 
period the Vljayanagara kings were tho greatest patrons ohton&-C!l.rving . 

.. The perfection' to which tbe art of slone-carving wa ll car.i~d and the propor­
tion" attained by the iodnllt.y ean bo readily, if rOllghly, gangod hy the oJ.tent of tbe 
arehitectural remainB still in e~ iatence, an(\ the "roru~i<>n and nulsh of the ornamental 
work with which thcy arc onriched. Tho ,,"oport.iOIl "'biel, tllo decorative induitry 
bore to the construc tlvo denes accurate computation. but judgml by European stand.rd& 
It mnst have been e1traordill~rily high." 

Mr. Vincent Smith" testifies to the skill of Hindu lapidaries: 

"Hindna, l1li ltfr. KIng obsorves, wcre alUong tho eulicst or mankind to attain 
to mechanical perfoction and facility in the treatment or tho hardetlt ston~, e:.:&' 
CIting with facility many o!!,:,ratioll8 which would bame the "kill or the mOllt eJ:,Pert 
modern lal)ldary; snch liS boring nne hoI!'!" wil h tbQ gNlJli;e8t precision. not merely' 
through the sardony:.:. but O\'ell tbrough tbe ""I'pbi re aud tho rnby. All conBlderablo 
collections of Indian antiqui ties COlllprJIW llurucfflUlIsp&Ciwons ot pierced bead" mad, of 
,.arious pree;oWl and IJIlwi-preclons stonO!!. wlliclt display the complete m .... tory of the 
old craft.mao oyor the mOltt diferent ma terial." 

Regarding the use of stones in the manufacture of sofas, chairs, benches, 
etc., in HindU Indi., the following is quoted from j"do-A ,,.a,,s:' "Of..stone!t 
the gritty sandstone alone was condemned, and the other kinds recommClld~.d. 
with the proviso that the colour of the stone should correspond with tbal of 

the planet whic:h presided for the lime being on the destiny 01 the person who 

, Sura IV, Iii. I". 
t Sukra n, ,w7-!98. 
• )lonOfP'&pb On 8tollo Carviog (1lI0II). • 
• Mo~ph 011 tit""e.e(lruino lind ' n/(I!Ii"" ill 80t<thn" Iltdiu hy Rea (l1IOe), 

• 8tolle--eoruilt!1 olld llIla yill, ill t/l.e Bombcry p,.nid.e~e" by Tupper (1908), 
• Bi.torT ot Ploe Art, p. 8~ 
• 8akra .. ,,,..p. 



1ft , 
..... 10 UR tbe >SeIt; ·thus .hen a mall :bappened to be under the in.ftuaaiee­
of Saturn, he ·ilad to &tile a stonc seat of. blue colour, but jf Venus bappeaed 
to be the pre.iding plancl, a bright yellow stonc was the most ap.propriate!· 

RCfJlrding evidences for the treatment of stonc! in Hindu Architee.ture and 
Sculpture, besides tbe works of the historian! of Indian Art, previously referred-
10 several times, !lome of the unpublished eollcctions of ,private assoc::iations 
in Bengal deserve a special mention. Such literary bodies are the Bangty. 
Sahily. Pari~t of Calcutta, Rangpur Sahily. Pari!j1al, D3.cca SAhity. Paript,elc.," 
and District Council of National Education, MaIda, whose collections l of Gau4. 
and Pandua relics were cll:hibited by the distinguished antiquarian, Radbel 
ChaQdra Seth, at a conference of the men of letters belonging to North Bengal. 
But the most considerable are the recent finds of the Varendra Research Society 
in Rljslhi. All these 810nes have opened up a new field for s tudents of Indian 
att·culture and 9.rch~ology. 

The explorations of this last academy have pre!ICnled us with some of the 
mo!!t cJ:quisite Rrecimen~ of stone images vf various Budd'tlls tic and Hindu 
gods and goddesses of the Tantric type, which should have a place in 
the sculpture-gallery of the nat ioll, as t'mbodying probably the ideals of an yet 
unstUdied School of Hindu An. We have also inscribed slone-pillars and 
monUllIents which reveal altogethcr unknown facts of the pOlit ical, economiC, and 
commercial history of Eastern India in medl;eval times (8Ih- 131h cent). To 
q\llOlt Mr, Ak,aya Kumar Ma ilta, tlte guide and philosopher of the Varendra 
school of historical research: "These and s imilar inscr iptions show at a glance 
of what stuft were made the peoplc of 011 Bengal, who at one time extended 
tbeit empire from shore to shore, between the Himalayas 0 11 the North and 
the Vindhya on thc South, and what constituted the high education of the 
·people of thllllge." Funhcr," a lt hough the Pala king!; were BuddhiS(s, their 
hereditary ministers were all Brahmans, '" '" '" Bhatia Gurava, the builder 
of this Inonumeot, was 1I0t only a pious Brahman, but was also all efficient 
minister of state, a valiant warrior, and a poet who used to be looked upon 
by his contemporaries as a Valmlki of the Kalikala," 

The most important stolle pillars blought to prominent lIotice by this 
achool of historians arc (I) the inscribed Garll(jasla",bha pillar (in Dinajpur), (2) 
the inscribed pillar of the Kamboja king-a carved pillar of black bl\lalt (in 
Dinlljpur), (3) the pillar of the Kaivarta leader-a stone monolith" which may 
be .looked upon as a finger.post to indicate the decline and fall" of the Pal:.. 
Empire. 

Slone-images of Vi~Qu, Durga, Sun.god, Bodhisattva, etc., found by the 
Varendta Research Society, as well as other materials in their possession 
enable Mr. Maitra to make the follOWing remarks with regard to what rna, 
be proved to be the site of the capital of an old prosperoUI empire in the 

llee the full report or the M.lda Oonfel'8D1)8 (tIll) publiabed 11\ 8eD:pli (19U) b,. 
the s~¥ PurifIIt of Rancpll.r. 
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modern district of Maida, Iyillg north to south on the eut of tbe river Mab~ 
a.ada: .. It wu indeed. city of palaces, I a city of gardens, and a city of fine 
tanb •••• Tbese suburban areas (including modern Pandua, Kaligrtme.: and 
other modern 'lil1aw) enjoyed for a long time a great reputation 81 an import· 
aDt centre of ~e old weaving industry of Bengal. >1< •• Towards the south 
of tbe great city, there was another suburb, modern Mtdhaipur, 81i11 remem­
bered as one of tbe traditional centres of Sanskrit education in the Empire 
of Gau<J. under the Hindus, before Nadia asserted its influence. >I< '" • Old 
MaIda was the port of the city connected with the Far East as well as with the 
hialoric markets of the western world." 

I See 8tonu"l Vlirmdro-jn the Modern Relli"w, JIl''''. AuguHt and September lt11:1. 
, AD Important Tantric Image or t.ile goddcBB, popularly ealled Bhairavi, 10 the viehllty 

or Kallgrima., hall beeo brought to the oo~iee 01 the IJterary vrodd hy Mr. Barld'" p.m. 
of the Dilltrlct Council ot National !tIlooatloD, Maida, and dCBCribed with Ul!IJtratloli In 
the BeopU !)moWy, the G,.,na,~M, Calcutta • . 

II 



CHAPTER V. 

'I'D DA.TA OF ANCIENT INDIAN BOTANY. 

SlCTtON t. 

Sukranlli an a source 0/ Boianicalln!oNllation. 

In SflkYanili references to plants and plant-life fall into three classes: 

I. The Nltisastra being the architectonic or dominant science, whatever 
has any influence on human and social life must be discussed in it. Treatment 
of bolanical topics Ihus has a very natural place in Sukranifl: in Hindu 
literalure there is the tradition of Varahamihira, the scientist of the 6th 
century A.D., having treated of more than a thousand phenomena of Nature 
as affecting tbe well-being of humanity in his celebrated treatise, Brihat 50",/1114. 

2. The flora of a lorllliry aJ well as the Botanical ideas obtaining in any 
epoch cannot but leave their mark on the literary activities of It people. The 
casual references of aUlhors to vegetation, the features or habits of plants, 
and their uses in social life are some of the internal evidences which may be 
interpreted as telling the story of the author's range of experiences. Like the 
Data of ancient Indian Mineralogy and Geograpby, the Data o(andent Indian 
Botany that nlay be culled from a s tudy of the flora in Sukraniti would tbus 
(urnish important clues to the home and surroundings as well as the epoch 
in which the autbors of the Suba cycle flourished. For in tbe· first place. 
types of flora VQ,fy from province to province, and secondly. the knowledge 
about plant:J.ife cbanges from epoch to epoch. The Botanical references in 
SuuanHi. tberefore, mllst carry with them the' spirit' of both Space and Tilne. 

3. The authon of Ihe Sukra cycle have nl ,t treated of plants as planls, 
but as substances baving a direct or indirect bearing on the social, economic 
and political topics that concern them nH\inl .v. The treatment of plants in 
8I4kra"/~ is, therefore, 1I0t at all what should be expected in Botany 85 all 
abstracl Kjtnce, but is purely utihtarian or economic. The Ecunomic . Botauy 
of SukrACh2ryya, again, eschews the medical or Ayurvedic, and industrial or 
artistic branches, but is treated of only in Ihe following asp«ts: (I) Agriculture, 
(J) Horticuhure and (3) forestry. 

SECTION lI. 

Idelltifitalioll of tht Sflkra Flora. 

The trees, plants, shrubs, creeper~ &c., mentioned in Sukranlli are being 
.bowo in three schedules.' 1he first schedule contains the plaols grouped 
together by the autbora of the Sukra cycle under the common name of 
Pllo/jlfah or fruit-bearing. The second schedule contains tbe plants grouped ....... 
pp. tt()..:IN; 

Uat. In lIeyeD'lI Bot.."i.eat ~pII.y (a.,. Society, LoDaoa, UW.8), . 
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together in the treatise under the cammon name of Knttdinll" "(thorny) and 
Ar.~". Wowing in forest.). 

. The clusification is not at all scientific according to the principlCl of 
modern 8olany~ nor does it indicatf: any cleverness from the ordinary s tand. 
point of the layman. For even as yielding ediblf: fruits some of the pllnl. 
mentioned in the second list might be well-placed in the first, 

The third schedule contains the trees, plants, or shrubs to which only 
casual rderences have been made, 

(0) The Ph/J!inah or F ruit-btaring Trtts. I 

h is to be noted that the term frui t-bearing has DOt been used in the strict. 
Hotanical sense of Phanerogam!, which, bei llg flowering plants, :irt necessarily 
alia fruit-bearing. The Sukra authors mean simply that these trees. grow 
fruits either in abundance or 8uch as are IIppreciated by men as edibles or 
articles of commerce. 

8..I.NSI(B.lT "'.1./018. E!(OLl6R 'fA.MII. BQ'I'.A.NTOU. N.un, q"arrA.T. 

t. Udlunvan. ..• Fie .... "IQ7I\u .. ta .. , Sub-hImalayan trant .nd onteJo 

S. Vat.. 

V.lIey9, 10 ,.vlne&, on tbe baDka 
oJ rivera .nd in dlJJlP placllll, 
Ajmere-Morwar&, AIloo. &bar, 
CbuMa. Nagpnr, BeDgal plal~, 

Khali l U!lie , Chltt&gol\&:, Lower 
Durma., lrrawadi valIey, W .. tern 
PCII!nllula. Central ProviDe ... 

Holy Hg-tree 
(Peepul). 

Fie"s r~ligioSll ... lndigelioUll In the Sub-hllDaly.'!} 
tract. CulHvated· throUj'hout 

... Banyan 

India. Itateln the lIJ"id recion. 
of N. W. IDdia. CoramQII OD aDd 
dOlltruotive to bDildlnp In 
IlengaL Sacred to RIDdus and 
Buddhillts . 

... Fie"s b~ngall!llSi. OoQlmoaly planted by the Binda 
throughout India &II tar Dortb 
u Pa.hawlIJ" and In t.he outer 
Himll.lay .... high &II 4,600 teet.. 

.. ' Tamuin'\ ... TlIlII/lrilid .... 1l1dioo Oultivat.ecl throughout lodia ani ' 
BUf"IIIa. Self·aown In wute IUId 
fOl'Mt I.ndl!. The fruit doeI 
Dot ripen Wallt 0' AmbaUa. 

Ii. (lhQulwlI< ... &rI1la1 .• ' Hlwla/llm nltm ." ... Indlgenoa8 in W. PenlD.tula. 
Orown in gardena north .. tar 
.. Saharaupur. 

Lime-·aeld and Ollrll. mMklI 
.~oitron. 

,-"". 

KUIfl&OD. C. P .. Siltill!u, Oaro 8m .. 
Satpll1'll Hill .. Watt;ern Oh4W,. 
Chlt.t.acon •• n ... 1 l'IlU.. 

• < See Bota:oioal Volame oftbe 80rIWIy Qa.~ttUr{18MJ. Illidili. Treu b,B~1I4Ja, J~ 
__ »"","01 I'lli'" by Itum1 WI Der ~ DktiOAA.,.- 0/ Meo_ic ~~!' b( " .. ~ 



'. )[adalllba 

8, 4Iioh 

'II. Vakili' 

lat ) 

NQ..:JM c4damba ... 'ronl. aod Ollter hlllaol81ltim 'too 
8,000 feet., eTe'l'peeD. !oreet. 01 
North ltt.ovII., Nllrtbem Clroan. 
Cadup.th aDd KaJ'Doi, ..... 
alopefl of the Pup YOIIlI- 00111-
monly plllDted. 

J01$fY" 1I.akQ nNI oms, ArabD, TeD.....nm. 
w~.tel1l Penill&.ua. NortheI'Q 
Clrcare,Md 10 evera- fOrellw 
of tho Kuhn ud x.nara. 
.toquently pla nted, ehie!y Ileal' 
templee in India and Burma. 

Mimll,op.dmgi ... Weetetn Penineul&, _th .. rda 
from K..ndal. Ghat 011 tb. _t 
and Nortbe!'D. Cirears on the 
&alit. Oommol1ly pl&Zltod, DOrtla 
•• tar a.-. Lahore. 

10. vn •• ,.. 8ael tree ... MilleMCInMlo. Wild In the Sub-himalayan trac" 
aDd Dute .. hlUa from tbe .1holom 
e •• ~w.rd8 •• Iso In 8. lodl .. aDd 
DUrtllL Ooltivated throuahout 
India 011 &Ccoullt of ita fruit. 

IL Aml'lta 

11. :Z:apltth a ka 
(Kit bel In 
Blndi). 

Peal' t r II II ~. commtlft;. Largely cultivated In K. W. 
Bhnala,.a, (Nl,piti 10 

Hindi). 

Wood-apple ... Feronw d epMJlNlm Genon.lly cultivated In bot.h 
penlflllolas. lllditl:onolla In S. 
India.od 0.,.100. Bark u.ed •• 
• OOI'IlPetlc,. 

Altm'Wlop.I "&Candra Banb niltrlct, RDdatone of 
Pac.hmlU'bl and adJoinlDr bUt 
flngM, Cbanda Dfetrlot, GaJnt, 
Kbaadeeb, DeIlCall,Bri.buli:ota. 

1'- 1mn. ••• 11&010 •.. Mollfiluo Itldfco ... Iadigeuollll In Barma, mkilll, 
"--m, n .. 1 Hllk, Satparaa, W. 
Gbata. omtivat.ed all OHr lodta 
and Dunna. eX08ptlaC the nor­
thern part of the Paojab. 

11. PunRlp Oolop"W ii ."" 
~II-

On the _t oout from BOlIIbaT, 
on the eatt DONI' from. ort.. 
aouthWUlk. ott.ea ClnlUnMd, 
Saline traa.... Mlabu District, 
UppMB~ 
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8.UIIDlT lIAlf1I. BIlow. IIAIO. B01'.utl(I.4.L NUIIl, 

(t) Nor".olbo .•. 

BABl'l'I.". 
17. Tau ... MolbelTJ (1) I'gnjab plalPa, X ... JUII~. ·N. W. 

HIIII.""" 

18. Chmpab 

1111, Nip • . 

10. Kob 

11. Amra 

n. Sarala 

U. DtJ'lma 

(t) Mon..'ndlca .•. ttl Wild In tile 8ub-bl .... yall 
tr.ct In d.,. foreatlrom u..eS1lt­
Ie) eutward. &teDalvol,. c1l1-
th'.t.ecl to feed the ieedwm'lllill 
Bellpl and BIlJ'me.. 

Nichel", cllnmpld:lI, Wild on t he Wealern Ob.te In the 
.nuthern portion, In Billllim (up 
to 1I,OOO teet) &.tid III Lownltor­
mAo Culthated ID the molater 
pallA 01 ladi. and Bur/lll;. 

ahady valleys in Siugbbbum. 

Vulet, of Jonuia 
Gaoka. 

Wild date tree Phom;,l" /lYlw.tri. IDdigenollll and greguioul hi 
many parla of Jodla. Planted 
lar&:ely. lIfa"-aod baelF:ete mad.e 
olleavetl. filngary jnlee e:tUact­
eel In t he cold aeuon. 

... Pille 

ilpmllliu" mati· Sub-hlmalayao tract and outu 
gi!na, vaUey. to 8,000 leet froID the 

Chenab eutwardll. Salt nnle 
in tho Punj_b, declduoaa fore.t. 
of Bur ..... and the WeiltePa. 
P6IliDllulL 

Pi"u,iollgi/olia '" 8ub·himalay"n ' tract t.Dd ontall' 
Himalaya, abundant ... far eaa~ 
aa Nepal; not in the lanl!.r arid 
valleye. Further eaatwud I_ 
COOlmon, in 8lkkl. 1UIuaily on 
dry e01lthern elopee, It I •• up­
paRd that the raml.1I .La th, 
Sub-himaJ."t.D tract he N ~ t.Go 
heavy for ,hi. epeele. (Gamble', 
Do.rJullng Ltd EiI, lL 1888) • 

.. , Pom.rau .. te ". Pu.icG 'MfKI~"'" lndi,genoua in Penl. and Alp.. 
nifltan. Cult.int.ed, Natn.ralqed 
in Jildi. from lI'MIot.e utiqulty. 

(I) W.lullt 
Cfkhrot In .""". 

(J) 11I,I4",,-evia ... (I) IlIdJgenoue trau-JlldlllllD tM 
Kurr&m valley. N.-OW. BlIIIalaya, 
81tkim. 

(S) I n d la II (I) -'Inrifd MO- (t) Jlld1geaoaa probably In tlKI 
Mala,. • .4rohlpelago. CUltln,t.. 
ed ill I'IUW;t t.ropl~aI .. iI Nb­
troploal OGaII.triea, uut iteM .... 
~ ut1traUMcl, 

wab!ut. lueeafltl, 

~. 



,8. Nlmbll 

Ih!OLlaB M.un. BouJI'JOA.L M.... R.uIft.lT. 

1ujllbe (kool in 
ne.ga1i). 

~ "'- ••• 8u:b-IIlm.tay.,u tft,ct an4 111 outM 
nlle,. from Ute llldrq to 
Alba. Extendilll' w ioto Uae 
pl.l.iou .}OIlJl: river bantL Planted. 
and olut! .telhown thNll&'hllnil 

"' .... 
ZuypAllljw/",," .•. l.odlgeooo l llIId .oaturalbed 

througbout Iwlf .. aad Blll'Ula. 
Oro\li'O In gardeq for Ita mit. 

NoolII or Ma r-- A.1:«dil'Gdlk indioo Wild in the dry region ot the 
lGU-. Irrawady Yalley. Oultlvated aod 

naturalised tbrolllliout India, 
I'a1'e west ot Ute ButIej. 

D. ~illllbhll. 

110. 1a.mbira ... Lime Variety ot Oilr". 
1Mdioa. 

81. Kflrib 

8t. IOlarjura 

u. Phlla'o 

15. T'plDclr.ehh.' 
(TamI l.). 

M. Blmbhal. •. 

87. K.od.dlla. ... Bbony 

Variety of M'mu­
.op. he.qjlldrll. 

(1) Variety of p~ 
ni", .ylv.:. t1'it. 

(ot) Pham;", dacey­
liJeru. 

(1) Culti.vll.ted, aDd It6lleown In 
Biod and Southern PllDj .. b, 
atteIop~ to Itrow it h.,e be1!II 
made ill othel' partll or Ind.iL 

Po111P"''" g14bl'G ... Coallnon nllU' bank. ot .~ 

Varlety ot Garc;tlw. 
","Jllhochym .... 

&lid ..... oor-eourl!el!l in both peni.Q-
8 n I.... TrI.V&llIlOre, Oud.b. 
ltOJ'fWt., here .nd there In Sub­
hllllaJ.ylUl tnet, a6OOodin4: to 
~OOO teet, 

melan.- (bIllDlon 1Il dootdnooa foNCtia of 
a P of Oha". 'NagplU', &hu'ao.d 
W.PeD1uu1a. 

(1) PhyUnlhKl dt.- (1) In prd._ throUCliollt ba4lL ...... 
(2) A_ Ntk1Uala (2) OnWntM over • rrut p.n 

ot lodit.. 

'It." to be ookld thd NpiftMcMo I. a varlet1 01 f4m414 (Oato~ ~"Atlao$bpa .. ) 
bIolW41n t.M u.t of .pd Iota in SJlIcftmfff. 
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IllJfdJUt II.I.Q. £MoLl:llll iii .... , B(I'U11I().U, JU.1U, ........... 

If. DUtri ,; . 1VOQdjowdfa lIon-
bundo.. 

Wlde ly.plead from t r 0 p Ie .. t 
Alrlc.., Anbl .. to India, U!l6D.d­
IDg to 11,000 ' &at 10 1.IIe Simal.,.. 
aDd to both plIJlioeulu. 

40. K.tamuk.. ... Betel-Dut .•. Arteo tllt ~r:h.. .., Cultivated in the tropical and 

4L M4tolnngab ... Ciu-on 

42. Lakoocha 

Variety of Oitr ... 
medica. 

.nb-toopical reglOUl! of Ibdl. 
and Burma, in lti'rdena I.IId 
orebaNlJl on the W. ooast and io 
N. 8enpJ. The ~ are an 
important attlcle 0' trail", the 
.path~ 11'8 U36d to write upon, 
to wrap lip pafCflll, and. ... 
coveriog led or cheroot. ill 
Bunn ... 

Artoeorpu8 
<1m. 

lo/rotl-- Sub-himalayan tract and DOter 
hill., trom IComlOIl ea8twardl!, 
&Beonding to 4,000 feet nail; 
Hille. Burma, evergreen fOrollt 
of the We8tem Obatll from the 
KookaD soothwards. 

(3. Nil.rikeb. ", Cocoanut ... Coco. tollcf/l!!l"(I ... Coitivatoo throogbollt the tro-
pice, chiel, In the vicinity oJ 
the aea, hilt al80 Inland. 

H.. Rambht .•. PlantaiWi ... MIII<I ~pimt"m ... lb:tenslvely cultinted thtongh-
Ollt India, nNrer llOut tNCt. 
tha.n inland. 

The list of fruil · bearing trees in the Sukra Flora contains 44 plants. 
Of these rour have not been identified, fJi~., ( I) Bhis5ala, (2) Simbhu, (3) Simbhala 
and 14) Phalgu, The rel1)aining 40 plants belong to 3S species, as four species 
have beeD mentioned in varieties comprising nine plants, l .g., (1) CiJrus mwO(:a 
as )ambhala, J~mblra, and Matulungaka, (2) j onlsia asoka as Asoka and Nips, 
u) Mimusops htxandra 81 RAjadana and K~irilr.a, (4) Phcrni:l s),/fJeslri. 81 

Ko\(a and Kharjura. 
These 3S species ar/! grouped under the following 19 Natural Orders:-
I. Rnta_ (I) Cltrll8 medica. 

{1J &g16 marm610& 
(8) Feronla elephantum. 

II. I,1rtiucwe (I) IJiclUI ,IOm.,Nta, 
(t) Fico religiOBlt. 
(II FlcDs bengalenllia. 
(4) Murus alba or 'ndica. 
(Ii) Al'iocarpul lakooohu . 

. 'm " ~ta~ . . ,. (1) T&marindllll Indica. 
(S) ,'Ioneela MIlk .. 

(t) Dalber,la liMOO. 
(4) Pon~ alabra. 
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tv . ... ..,..,.. •• t.IU!. .. 11m., 

V. Ro_ NaQfil1aa Mdam.,.. 
VI . .... - (1) Nlmu.ope ehmgl. 

~) MlmUBOpll bellandn-. 

VII. -- Pyrns OOlIllllll.lIl1. 

VIti. Aucardl.- (1) Manglfera indies. 

(') SpoDdl", IDaDilfera. 

IX. • JoIapol!aoe Micheli. champau. 

X. P&1_ (1) Phlllllix .ylvestria. 
(S) Areca eat&ehn. 
(I) Ooooe Ducifera. 

XI. 0011118118 PlulUO longitolia. 
XII. JugludaoNe .. , Juglan8 regi ... 

XIII. MeUacelll Azadiracbta indica. 
XIV. Euphorblacel8, .. Phyllanthua diaUcb ... 
XV. Mo..sallel8 1d1l1J& Bapiontum. 

XVI. Oottitel18 (1) CalopbylhuD ;Mpbylltl1:u. 

(') Oal'()ioil. lIallthnebYIDIl'. 

XVII. Myricacea:l Myrica "'pida. 
XVIII. EbeuacetIB Dioepyroe 1118"01:y101l. 

lUX. Lythrao_ (1) Woodfordi. JlOrlbIlO.u, 
(S) Puuic. gran.hlD, 

(6) The .tmt;lyakl2 TruR, 

The rollowing list contains the names of trees which, according to 
SukrachAryya should be planted in rorests:-

B.t.MI5I.IUT HAMIL RNOLI8Jl HA.ML BO'U,NIC.t.L NAME. HA.BlTj,T. 

1. Jtba,dlra 

•. I'" 

SDb--himalayao tract from thO) 
I .. dllll eaatwaru, generally gre­
gari01lll on ttlands aDd on the 
ballu at riveI'll at tbelr 
entrance into the plalDB, Co_ 
mon on the Aravalli RIIlII and 
In the W. hninanla, IN! well .. 
Blll'IIla, ~tral Pl'OviDoe.,Cba­
tia Nagplll',Behu. 

Oxatb, (!) Orotata,./Q """"itt Commoa in tbe plainl of 8i.IId. 
PlinJab, W. RaJpatan.a andOgJ.­
nt. 

probably la-
dian b6lllp. 

T ... Tecton.a graftdi.... JucllgeJlon. la both peu.lPnJu, 
In W. india atta1ne I" IIO-rtbull 
UaUUII W • .&.nnJJ.I. M Sf,-d' 
M. t...t. In O.lIulia It .. ~ 
mo.tpollltb1baaal. ClultlftW. 
la Benpl azul "'-- __ In If. 
bdla .. IN .. DPn Daa. 



ihNanrr M-:U"; 'IbIoLID ru.K&. BouNIO.t..L N.UR. 

t. Ap'-tba .. 

6. Syaunib 

8. V.bbul .. 

7. T.mila 

8 .. S .... 

10. nh.".. 

ll. ArJaa. 

II 

~ ..... 
/01/11. 

Oro.q,l"", Indic"", 

Gl1rci"W .a::llllho­
ehymu. or Cillna· 

III0llUIII IDmU!a. 

~Iaor"" r..,bulta .. . 

Sub-blmal.y.n t",et from tile 
Inllln. _tward.. RaHi WfIIIt 
ot tbo.l'llmua. 

lDdigenou8 in Sind .nd Northern 
DeeCaJl, includiDg Bel'll.r ud 
Kh&.ndOilh. Cultiv.ted .ud n .. 
tllrsli.oo througbout JDdia,lIx­
cept in tbe most humid J'egiolUl. 
Tbe pods .re excellent cattle­
foddor. GUill exudea largely 
fro!D wOllnd$ In Ule bark. 

Silrti!D, Ass.aID, Kbaal, Chittapg, 
W. PCDinaul., Cireal'll, W. Gut.. 
N. Kanan.. 

Two irreglllar, bllt tairl, deilned 
balta: (I) 8ub·bimalayan belt 
trom Kangra valley to DartaIlg 
(Aesam). FlU'thel' to N. W. the 
cold is too severe, fllrtller -t. 
the dimate is too molst. (2) 
Centnl Indian belt extend. frolJl 
CQrom&.ndel 'lout west to "I>. eh. 
mar hl .. andstone bill. and IIOlIth 
to Godavari river. 

HolaM"At ll(l /lnti- Rub-himalayan t r&.ct, from tbe 
Cbenab ea~tward., I'lOmmon in 
$II flll"ell~ ArD.\"&\Ii Rilla,Seb.n, 
C. P. W8IItern PeD!ulnl., Bell&a.l. 
One of tho tree8 to beemployed 
in rooiailPin&, WatlW lands. 

Anogeb .... !aliloUte Sub-hlroala,an tract from the 
ft.",",i to Nepal, C. I., Western 
Penillaula,Chutia NaIl'PDl', Behar. 
Or;98&. Not In A..eaam, ENtenI 
Bengal nor BlinD&.. 

Termlnali<l arjullCl Oomm.on 011 the banta of rive,.. 
at~D1lI and dry ... ter ooa~ 
In 0. I. and 8. Beba.r, In tile 
Peninsula and Ceylon, .l'amm .. 
Chutia N.,Pur. Bel'9 Utd 
there In Sub-bI .... I.,... tNct. 
Nnt In east aDd Central BeaI&!.. 
nor 10 BIll'ma. ~ 

BIlfN 'ro"do.a .. . Common thronchout IDdla amt: 
BIl!'!D&. oftft grec&ri0llL ... ~. 

N. W.lIl:m.r;.,.. b. T~TaIICO"" 
not_moll. 



( !3a' ) 

't.uuur N&IIL 1b0LDJl NUlL SOUJOCW, II'UQ. RABrUt'. 

11. .,.,.,. .•. "~i~ ",lIolaN' So.b-blmalayao. tract, ~III" 

U. x.-.II~ • ... 

II. Jqudi 

,.. BbbSa 

.. ... 

Ctdrdo loonl< 

';Il10 feet from the lUIDDA_~ 
ward-. WI!8tem Pdlnnlt. . .... el 
BOI'DU, JDOeI;ty In deel4l10~ 

tOI'ftt.. Be.ogal. .....Ul, ADIf.a... -",. 
W. ~laaula, both OD the _flltt 
.. ,.eU.. eut aide 8J:teDdlIlI' 
north to Pwtabprb,iD ·8. Rl.J. 
putana, Lower BeD,a\' 

SIl~hllll.J.yalI tract {rom the 
Indue eut",~. B.et,reen 
tllre.~ of tho W. Gbat. .... " 
othor 11m. 01 the W. PGllllltlll., 
nNI HiliII, llbilipor, D(iper 

aDd Lower B\U'ma. Cult.hated 
lI.t811"1"011. 

Him .. I .. Y .. n C~drlll deodnm . ...,. A'gb&nialaD, Cblttral, Xorram, 
N. W. Him. iaya. ()Q two feed­
en of Al.hunch. Cultl .. ted 
ill KUJllaOD and Nepe.l. 

Fltleuwttin '''pid" Sub-hlmalaY' D tract from the 
J>uoSah e .. t .... rd.II. Rajpll~, 

Behar, CeIllnl'lodi&, the DeeoIIII , 
and the Pepio.uta, mo.tJy ;0. 
dry open plaeee and 00. I'OOlry 
bill" M.olpul', 

Co.ri ... nlll'UMCIl Oulthat.ect for ita (nit It! IIIOIIt 
part.II of lacUa. 

Bu/,,"ilt, ,<,..1'''''1'­
ghii. 

Chiolly Ia the drlO!' partl! of 
lodla aod Burm .... tat' Donb 
M Delbl, Gommoo ill the opeo 
IlOlU)tr" parUclI\ul, OIl. .Utl 
ola, .011. 

irllrnm nil", 10-11,000 teet, 
In 1I1I11ala,. .. 10-1.,000 'eet, III 
the Pllojab M low .. 1,800 feet, 
~ao 10 lobe moer arid reglOD, 

OtteD ,~rlOu. " tile lIpper 
lilIIlt or tree l'.,.tat.t-- Tile 
ollter bal'1I: u. IlMd .. a ~ 
t"r writltJr aDd ~I, for 
Uillbrelia e01'ClN al:ld for the 
JOODo, of !io __ 


