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The presellt publicatioll of a sinall text, containitlg an  exposition of some secret 
Is~naili doctrines, as  well as a few notes on the present state of the sect in Persia 
is chiefly calculated to  facilitate further research. Those who have an  opportunity 
of residing in a country where the followers of this sect are to  be found would 
render invaluable services to  the study of this important branch of Muhammadan- 
isin if they were to spare a little of their time and energy in order to obtain some 
inore precise inforination about  this nlysterious religion. The scattered material 

give11 occasionally by the historians, travellers and theologians, even were it much 
richer than it actually is, cannot compare in value with the genuine doc~unents 
of the sectarian literature. But even these materials come to an  end shortly after 
the time of the Mongol iilvasion which destroyed the political power of the Assassins. 
A period of over five hundred years in the life of the sect is left blank, and we know 
about the modern history of the cominunity little more than nothing, i.e. only the fact 
that Ismailisin still exists as a religion in some parts of Asia, such as Syria, Persia, 
Central Asia and especially India. I t  is remarkable tha t  European scholars though 
always taking a keen interest in the history of this sect never, or almost never,* tried 
to make direct research among its followers. It is quite clear however tha t  the fact 
of the great and prolonged vitality of this religion and its stability in spite of persecu- 
tion will not allow us to  think t h a t  its literature perished entirely, or tha t  during 
these five hundred years there was no attempt niade t o  re-establish or continue literary 
activity. Therefore there is no reason to  doubt tha t  energetic investigation would 
yield some very valuable materials. 

The greatest difficulty in the research itself lies in the method of starting it. 
Entire success often depends on the possibility of choosing a suitable ground 
to approach the sectarians. Everybody who has had some experience of this sort 
knows well how inucli tact is to be displayed aild how often in spite of all 
efforts nothing is obtained from the obstinate lovers of mystery. My own seven 
years' experience anlorigst various sectarians in Persia absolutely proved that  the 

As far A S  I know there were solne Russian travellers and officials who studied occasionally the Ismailis in the Upper 
Oxus region and even succeeded in obtaining their sacred books. Such were Count Bobrinski, A. Polovtsev. A .  
Lutschg, A. Semenoff, etc. 



most efiective, if not the oi~ly way to make progress in this case, is to be able to 
show some previous knowledge of the subject. Even quite insignificant material can 
sometimes be of great help, being used as a meails whereby to  draw up a corner of 
the "veil of mysteries." And I hope that  the present publication, touching the 
most essential questions in the Ismaili system, will give enough material of this 
kind. 

I am quite conscious of the defects of the present work. The original text is 
mutilated in many places by the mistakes of ignorant copyists. But no attempt 
a t  amendment by collation with another mailuscript can be made because there 
are no more copies of this treatise known in any of the European libraries. My 
notes on the Persian Ismailis, made in very unfavourable circun~stances, are noi as 

complete as I would like them to be. But it is quite certain that to postpone 
the publication until another copy of the "Book of Kecognition" may be found or 
till such time as I may have a better chance to explore the Ismailis in Persia, 
would mean simply to lose them entirely. Therefore, believing that a little is better 
than nothing, I offer this paper as a contribution to  the study of present-day life 
in the Eastern countries. 

I take this opportunity of expressing my greatest thanks to Lieut.-Col. G. 
Ranking, I.M.S., for his great assistance with my English and for important 
suggestions in the analysis of the Persian text, as well as to Mr. A.  H. Harley, M.A., 
who has gone through my paper 



1. BOOK ON THE RECC>C>NITION OF THE IMAM. 

I. ORIGIN .iND II)ESCRIPTION OF THE MANUSCRIPT. 

This concise but clear exposition of some Ismaili doctrines of which the text 
and translation are given here, was found in the regions oE the Upper Oxus in 
Roshan or Shughn5n. I t  was brought in 1916 from tha t  country by a Russian 
traveller, I. Zaroobin, who collected all the religious writings of the Iacal sectarians 
of which he could hear. As far  as he is aware his collectio!l, however small i t  !nay 
seem, represents the whole Ismaili literature actually existent and current amongst 
the followers of this sect in tha t  remote corner of Asia. 811 the mauuscripts passed 
into the possession of the Asiatic Museum of the Russian Academy of Sciences and a 
concise description of them was published by me in Russian in the April number of 
the " Bulletin de 1'-Acadhtnie Russe des Sciences," 1917, pp. 359-386, under the title 
"The Ismaili Manuscripts in the Asiatic Museum." Those who cannot read Russian 
may be referred to a review of this paper of mine by Sir E. Denison Ross in the 
Journal of the Royal Asiatic Society, 1919, pp. 429-435 

The treatise in qnestion occupies folios 17 verso-32 verso ' of a Majinti'a (No. 4 of 
the collection) which is conlposed of some nineteen different articles inostly in a 
very fragmentary state, bound together only because the leaves they were written 
on were of more or less the same size.' The handwriting of this copy bears distinct 
traces of Indian influence, if not origin in tha t  country. The paper can be taken 
as Indian alnzost for certain. Judging froin the general appearance of the manuscript, 
it seems to be not older than 50 or 60 years. Neither the date nor the name of the 
copyist is given.' 

The book begins with what can be taken as a title : +ll,(-l &liL ,12 )a JA. 

It ends without colophon in the usual JP p. 
Tile l~leasurelnents are : outside 210 x 115 mm., and inside 150 x 85 mm., 11 lines 

to a page. 
11 DATE OF CORIPOSITION OF THE TREATISE. 

The author's name is riot lnentioned in the text and of course it would be 
hopeless to trace i t  anywhere else. Fortunately, although the date of composition 
does not appear, it is possible to  fix it witllill certain limits with some degree of 
certainty. This can be deduced from the occasional allusions of the author to  
- - - -  - ~- . ~-~ -- 

I In the prevent publication I give separate pagination, begiuniug with fol. 12:.  

* Thisis quite a common tliiug ill  Ceutral Asia, aud occasionally one finds a big \,olun~e which on examination appears 
to consist of absolutely uncor~nected fragn~er~ts of various works bound together. 

"he sectarians in this part of Asia. ns I was told. regard copying their sacred books as a pious and religious act 
alld therefore they usnnlly very cnrcfully state their uames in the colophon. 



4 INTRODUCTION. 

his epoch, as well as froill his poetical quotations from persons whose time of life is 
known. 

The date before which the treatise was composed is probably 1000 X.H. This is clear 
from what the author says on fol. 13v. about the " period of Muhammad in which we 
are living." .' This period is nothing else, as one gleans from the context, than the mil- 
lennium a t  the beginning of which Muhammad appeared.' It is difficult however to  
say whether the starting point of this millennium in the sectarian belief is the day 
of the flight (Hijra), or some other event in Muhammad's or (it is as  possible) 'Ali's 
life. Anyhow i t  cannot be very distant on either side from 1000 A.H. 

Much more difficult is it to  fix the latest date after which the book could have 
been written. There are some historical allusions but, the latest, whose time can 
be fixed, is the question about Nizar's not being acknowledged as an Imam by a 
section of the believers (fol. 3v.). Another allusion to a certain occasion when 
" the  Imam disappeared entirely from the believers but  afterwards was recognised 
by the Hujjat" (which ineans probably in ordinary language that  the line of 
descendants was interrupted) occurs on fol. 3v., but it is too obscure to  allow any 
dating." 

Of much greater use however is the fact that the author, who seems to be very 
fond of poetry, usually gives the name of the poet to whom the quotation belongs.1 
Many of thein are quite well-known personages and their biographies are available. 
.imongst these there are N3sir-i-I<husraw .- (fol. 13v.) ; Sanai ( f .  6v.) ; Shaykh 'Attar (f. 
6v.) ' ; Jalalu'd-Din Rami ( f .  6v., 70.) ; several times he cites verses from Nizari, who 
died in 720 or 721 X.H.' (ff. 3, 7v., 9v., 12.v.) ; a part of a q a ~ i d a  in praise of the Imam 

+ As he says  &.I .\ w y  p ID a; i),2 P 
Cf. what  he  says  abou t  t he  establishment of t he  laws lor t be  whole ~ i ~ i l l e n n i u m  (fol. 13, 1 3 u ) .  

6 H e  refers occasionally t o  t he  books of th is  s ec t "  (f. 10) ;  or t he  " ~ n a j o r i t y "  of the111 (1. 7 ) ,  or t he  " blessed 
books" (f. I rv) b u t  never gives their title. ~t is s t range t h a t  he  should call a . . book"  drni .J,a;, !vhicli word means  

a chapter.  There may be probably some religious prejudices about  this. It is interesting t o  note  t h a t  t he  f ragments  
published by S. Guyard are  styled in this faslliou also (cf. pp .  17, 101). Our  au tho r  quotes  also the  Quran ( f f .  7, 1 2 )  

and some traditional stories ; ~ b n u t  S a l i ~ i a n  Fars i ,  e tc . ,  of obviously very spurious authenticity. 
1 Except  in cases where the poetry is either obviously of popular origin o r  is simply a versified proverb. 
' The author  merely mentions Sanai and  'A t t a r ,  wi thout  citing their poetry. 
v Cf. Crundriss d .  I rau.  Philologie. v. 11, p. 2 5 7  anrl E. Browne's '' A History of Persian Li tera ture  uuder Ta ta r  

1)oininion." 1 9 ~ 0 ,  p. 154-j. Regartling th is  poet I m a y  add  t o  what  is said in these two  books t h a t  all excellent old copy 
(beginning of IXc .  A.H.) of his '. Kr~l l iyy 3 t  " exists in t h e  Inlperial Public Library a t  Pctrograd. The  la te  Prof .  
C.  Salcmann intended to  publish some of t he  ma thuawis  c o ~ ~ t a i i ~ e d  in  t h a t  copy. .I large pa r t  of t he  ~nanusc r ip l  was 
photographed and copied by  uie in J anua ry  of 191 j. The  War  and difficulties of printing caused postpoi~ement  of t he  
publication I t  appears from one mathiiawi, a sor t  of " Safar-llama," ( a s  far a s  I can remeinher i t  lias 110 

t i t le) t h a t  Nizari belonged to  " good :' society. He describes his t ravels  from Quhistan (where he  mentions Rir jand,  
Khusp ,  Qaiu ,  etc.) t o  t he  Northern Azarbayjan and  Armenia. His  hear t  homever was no t  with liis companions a n d  he  
was longiug and  pining, until (as  one may  couclude f rom his symbolic language) he  apparent ly  was  converted ( I )  t o  
some Slific or Ismaili teachings by a " p ~ r . "  I t  happened in thcse northern regions. The  other  &IS. of Nizsri's poems 
atid rnnlhnawis is preserved a t  t he  Asiatic Museuru of t he  Russian Academy of Sciences. I t  is a pa r t  of a n  old Diy iQ and  
contains apparently t he  Dnslitr-~ra,nridescribed by Sprenger ( a s  far a s  I can remember a t  present). I mus t  say homever 
t h a t  I have serious reasons to f ea r  t ha t  t he  uatural  expectations of scholars t o  fiud there much biographical material o r  
something about  Ismaili doctrines will be ra ther  disappointed. From wha t  I read of liis n~nthitawis i t  seems tha t  the 
.klllbor klses \uch *yrnl~olic l a n g ~ ~ a g e  that, t o  decipher it one inmist posse$:; :t goorl kno~vledge of :rI1 t h r s r  Ll~ilrgs ;~ l r ead ) .  



INTRODUCTION. F 

'Ali by Amir Sayyid 'Ali-i-Wa'iz (f. 8.), who is apparently no other than the son of 
Husayll WCi'iz al-Kiishifi, the author of the well-known Anwar-i-Suha~li. His son 
was a poet with the tak_hallus " Safi " atla i i td  in 939 A.H.'" 4114 finally the author 

cites one verse from what he calls the " qasida of 1skanda:- " by " Hakim " " Thallai 
(f. gv). This poet of no great renown came from Khorasan to India in the time of 
skbar ,  the Great Mogol, in praise of whoin he composed some poetry and a math- 
ilawi with tlie title " Iskandar-llama." " He died in 996 A.H. 

The matter is somewhat obscure. The verse, which is quoted, cannot belong 

to a inathnawi, because it has no itlternal rhyme. Besides i t  is of different metre from 

the " Iskandar-niima." I have examined two MS. copies of the Diwan of this poet and 
could find no poem with the rhyme and metre of the verse cited. It is quite a cornmoil 
thing that some " over-educated" students of Persian literature t ry  t o  spell in 

< . .  
this way, i.e. &A;, the name of j l i - . ' 3  That the author shoulcl mention the 

title " hakim" wit11 the name ~l - laua i  is also suspicious Therefore I examined 
also the Diwan of Sanai but could not find any poem the inetre and rhyme of 
which are the same as those of the verse cited. Moreover, there is no indication 
of any iinportant person called Iskandar in praise of whon: Sanai could compose 
poems. 

It is quite probable that this poet as well as iiiaiiy others of ~vhose biography 
practically nothing is known except a few facts may have coinposed many poems 
which were not preserved in the ordinary copies of his Diwan. Therefore i t  would be 
inadmissible to  deny the possibility of the quoted verse being genuine. The coinci- 
dence of these two naines of Thanai and Iskandar cali~iot be disregarded, and if this 
poein was really coinposed it1 praise of Akbar in ~vliose feign the poet came t o  India 
from his native Khorasan, i t  was not before 963 A.H., i.e. the date of Akbar's 
accessiou to tlie throne. 

Thus the date of the lxesent treatise may be fixed het~veeu qb; AH. and ~ o o o  X.H. 
I11 favour of  thi\ assuinptio~l there are several considel-ations. In  the end of the 
treatisc the autlior says that  he has coinposed his book " ill language under- 
standable to every body in order tha t  eve11 uiieducated people (who cannot read 
Arabic ?) i i~ sy  iiot remain without their share in its benefit " (f. 1611.). These words 
lnay prove that the need for such a hook either was really felt aiiiong niasses of the 
population 01- the autlior believed tha t  it must be so. ;\lid tha t  he was not alone 
in this opinion is proved by the existence of a t  least two niore books in the saint: 
collectioli, which were coliiposed approximately a t  the saine time, i.e. Haft Bab (No. ; 
-- - -  - -- - __ - - - - 

"' CI. Grulldi-iss d. I r .  PI], v. 11, p. 332 .  This identification is confirnlrd by the fact that this poet is very popular 
amongst the sectarians. Another book of the same collecliol~ (Haft B i b ,  f .  54) cluotes his d l h J  
(about this see Grnndi. d. Ir. Ph., ibidem). 1 could uot identily the present quotation because there is no copy of his 
Dlwan (which is very rare) available to nle at nresent. 

" This title is applied us~ially to great Persian poets only. The present case is probably the result of confusion of 
this poet with Snuii. 

' 2  About tllc poet see Hieu, Suppleu~ent to the Cat. of the Pers. AISS. in the Uril. Mus., 309. About his Iskendar 
tlatna see E. Sachau and H. Ethi.. ' '  Cat .  of the Pers., etc. MSS. in the Bodleian lib.", 7. I ,  1048-9. 

'" 1 I I H V C  cvell S<.VII . III  a , l \ . e~ . t i sc~~~c l l t  of a lithographed 1ndia11 edition of y;G &+. ! 



INTRODTJCTION. 

of the collection) I b  and an anonymous book of Ismailitico-Sufic discussions as t o  the 
importance of a " pir " (No. 5 of the coll.), composed apparently in 959 A.H. 

This revival of the literary activity may prove some awakening of the religious 
interest. And i t  finds some explanation in the sectarian doctrines about millennia1 
periods, on which the author lays some stress in his book. According to  these ideas 
the " period of Muhaminad" was closo, to its end and then a new glorious epoch, the 
"Sabbath of the Faith," when the I ina~n  would app:ar in th: full greatness of his 
person, would arrive. This may be the reason why it seemed desirable to refresh 
one's knowledge of the religious doctrines. 

To finish with q~~ota t ions  I may add that the author refers occasionally to or cites 
the poetry of some persons who are apparently purely sectarian saints and writers. 

d 

Such are ( j ~ +  (ti. 7, 7v.) who is obviously the famousIasan Sabbah l 6  ; a poet'' called 
Rais, Rais-i-Ajall and Rais-Hasan" (ti. zv., 5, 5v., 9v., I".). Several times the author 
quotes poetry of I+ + I , i  (ff. 5v., 10, 16) who may be +-,b ,JAJ!+~ I q  and 
3,p'L' (f. 10), whom I could not trace anywhere. 

111. THE PECULIARITIES OF THE LANGUAGE. 

I t  is not easier to arrive a t  a definite conclusioil as t o  the country where 
the book was composed. There are no geographical names '' l~lentioned in the text 
and the only arguments for any decision regarding this question may he derived 
from the analysis of the language. 

In  this connection all that can be obtained from a close examination of the text 
may be divided into two chief categories : (a) the archaic-like, and (b) other 'unusual 

I' I t s  authorship is ascribed to  Ni~ir - i - I<husraw,  b u t  this is obviot~sly  wrong because there  a r e  mentioned m a n y  
events  and  persons who were living scveral hundre~ l  years after t ha t  poet .  

16 This t i t le of  Hasan Sabbdl! is very conin~only o ~ e ~ ~ t i o n e d  in many  accounts of  I sn~a i l i  history given b y  hluham- 
madan writers. I t  is used in a sort elf official may even in the  t i t le  of his b iog rap l~y  called ' Sar-gudhasht-i-Sayyid.na,' 
see E. Bro~vne,  " 11 Lit. H i s t .  of Persia," v. 11, pp.  142-3. 

1.9 T h a t  one persot1 only is menlioned under  these names is clear from ff. 5 a n d  ~ v . .  where  t b e  au tho r  says  
utfJ (1. 5 )  and in the  u e s t  citation on t h e  other  side of t h e  same leaf J,IJ L)C"J ,.a :. 

17 The  surname rn ' i s  or LTC5J~ ft2 is ~ s u a l l y  applied in fifuhammadan literature t o  Avicenna ( A b i  ' Ali Sin=). 

H e  composed some poetry, aud also had a very doubtful repntation a s  regards  his or thodoxy.  There  was even a rea 
sectar i ln  ( ,lt(JliUil~ ) living a t  a still earlier period, A b i  'Abdu'l.lah al-Icandi,  who was surnamed =+;, rL=, 
(see JI+,JI )I+( i i  by J l u l ~ a m m a d  b. 'Umar  b .  'Abdu'l-'Aziz al-Kashi,  an  early Shi'ite writer. Print.  Bby. 1 3 1 7  J 

p. 324). The  sectarians in Fersla t o  whoni I showed Lhis treatise were paying special a t tent ion and  respect t o  t h e  
poetical quotations from this person, who seemed t o  be  in their opiniou a very prominent personage ill the  history 

of  t h e  sect. But  they flatly refused t o  tell me any  particulars about  h im.  F rom this ,  a s  well a s  t he  subjects discussed 
in his  poetry and  the  fact t h a t  J):,, is mentioued in connection with them (f. g ) ,  s.ould i t  be possible t o  suppose 

t h a t  this Ra ' i s  Hasen was the  well-known Ejasan 'ali dhikvih~'s-solam ? H e  cotnposed treatises on the  sectarian doctrines 
a s  is mentioned in Ta'r.kh-i-Guzida, Hab;bu's-Siyar,  Raurjatu's-Safi,  e t r . ,  a ~ ~ d  i t  is not  improbable t ha t  his essays were 

in versified form. 
19 H e  was a poet a s  well a s  o scholar as  is s ta ted by some biographers (cf. E. B r o w ~ ~ e .  " A Lit.  Hist. of Persia," v. I1 

p. 48s. on  t h e  author i ty  of Ibn-ShBkir's Fnwil1r'l-6l'a/i).nt). I found at1 Indian lith. edition of t h e  " DiwAn of  Nogiru'd- 
Din T a s i "  (Lith. Bby,  not  dated) .  b u t  on examiuatioo i t  proved t o  be t h e  poetry of another  poet,  probably of  
T G i  (who d!ed in 869 A.H.), mentioned in Rieu's " Catalogue of Pers. BISS. in t he  Brit. Mus.," p. 735, I n  my copy 
I could not find t h e  verse cited hv Rieu and therefore I cannot he qui te  certain about  their identity. 

Iw Oncc ( f .  R )  h l o u ~ ~ t  Sinai ( >,l. B,S is mentior~eil hut  not in the sense of a place. 
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fornls of the language, which may be considered partly as vulgarisms and partly as 
being simply a result of the author's illsufficient familiarity with Persian. 

The archaic-like forms are so numerous tha t  if i t  were not possible to  ascertain 
the date of the treatise i t  woulcl be quite easy to  mistake it as having been written 
a t  a very early period, several hundred years indeed before i t  actually was colnposed. 
Such are not only the author's usual way of writing ,A separately, ,I;- instead of 
GJ,, for idnfat after consonants, usual in Khorasan, but  also d w r i t t e n  together 
with a foregoing word instead of as frequently il(i[i+, d L P q ,  a, etc.; and even ,r 
instead of d, if this be not simply a fault on the part  of the copyist. Very often 
he writes a? with the following pronoun inserting the archaic J as in;+ (f. 16), 
(ff. 8, 11, IIV., I ~ v . ) ,  J.L? ( f .  IIV.), &;;!3-! ( f .  3), etc. He  uses the particle II with the 
preposition a! (f. 4) in i; fI,*I ,++ a? (although this use of the I, is common in the  

colloquial). There are archaic words used, as r l  instead of c;i, (f.  7v.) ; & (f. 

ISV.) ; :,L (fol. 14") for ' a riding animal ' ; verbs or verbal forms as  Lij (f.  15) from 
i ; ; +- 1 a instead of :a (f. IIV.), etc. The form ~ j l  xaJA =A (f. 4)' in 

which ,A is used with the perfect tense, could be looked upon as a genuine old 
one," i ~ i t  were not more probably due t o  the author's particular idea of the 
use of this particle. Another example of what can be regarded as  archaisms, bu t  
may also be common in dialects and vulgar language, is the cor-lfusion of A! and G2' 

4 

as in the examples : (f. IOV.) ~ i f f i . ~  ( a ? )  C! uIi (f. 3) C/-f di ( A !  ) I? 11 (f. 15) 
W1+ C!. . $5;  a! (f. 15v.) wCh.tL.i) (a!) I! etc. Once a very clumsy compound is used 
6 -+ (f. 16) probably instead of G+? (although i t  may be also a lapsus calami). 
An indication of dialectic form may be seen in c d l ~ f  + A  +.m ( f .  3, in an anonymous 
poetical quotation), which is comrnon in ~ u k h a r a  instead of , A . ~ ~  

The peculiarities of the other categlnry show tha t  ~ e r s i a n  cannot readily be 
regarded as being the author's mother-tongue. He was writing a t  the tiine when 
Persian literature had already reached its culminating poilit and a real native of 
Persia, even not much educated, woulcl not malie the numerous mistakes foa~id  in 
this text. His style is particularly clumsy and the use of A( is unlimitetl. He intro- 

J d 

duces it pleonastically, as a copula and even in the sense of IAI as in ( f .  14 (LI =)A{.)~ilL[r 
J;Al; Very often he uses d. j ( iFaf i  without its correlative uli-m.'d The order of 
words is somewhat archaic Khorasani, e.g. ,Q .{I ( f .  IOU.), ,kit &,(I 
f I ) .  Against the rules of standard Persiatl we find here a plural verb with 
a collective noun; two instances occnr, viz. jf. 7 .  A I (f .  I . )  1 d~t3y 

d$ ~ J J ~ ~ A .  Sometimes instead of ~ j i  the author uses ,L;I (f. 6v.). -4s is 
coinmon in the vulgar language, J;IJ is used instead of on many occasions 

C f .  R .  N. Nicholson's edition of Altar's Tndhkirotu'l-.4\vlia, v. 11, p. R (of the Preface). I mny say however that 
similar forms are very comrnon in the vulgar colloquial, especially in Eastern Persia and Bukhara. 

" This is quite common in vulgar Persian, although illdeed it may be traced in inany old books. It is quite 
common to hear bfi u ~ u f f n r l ~ ,  bd u d idam.  etc. 

OP In Eastern Persia it is not so common, elthough used to express very long duration : hay mirall-rf hay miraft  
" he was going a very long time."etc 

Sometimes the nrithor uaes it in the sense of a '  only ' '  ( f .  1 2 ,  13) .  



hIany irrcqnlarities of the author's Persian are confined to the various verbal 
forms. is used wrongly sometimes : &t i$ (= ~,li+) (f. 2 )  ; dLJw JG? 1: :I 

(.d7+=) ' ( f .  7)  ; ulY,;J (=&h{ ) (f. I ~ v . )  ; J~A(=J I (  ) ( f .  14) ; & j4 ( f .  14) : 
~ J W I  (= ,JL;I) (f .  IO) ,  etc. But sometimes this particle is wanting as  in JIcL JLI cs'* 
J,J (f .  7v.) ~vhere from the context JA- could be expected. 

.in example of the use of with the definite future appears on $01. 16 JGI -Iy+. 

I can reinember only one similar case of this use from Ansari's Tabaqiit (V c. A.H.) 
written in the colloquial for111 of Persian as spoken a t  that time a t  Herat.l4 

d 

The prepositio!is also are not always correct. The author says ai~,! ~ k = = !  b( wl+l~ 
lr 

instead of *A,,+ (f .  j~).). Sometimes a very strange use of jl instead of t? can be found : 

( f .  dv.) ,[~,,rnll; a d  ( 6 = ) ; I  ,I ;J, and ( f .  I 2 )  &. jI=& 6 - 
There may be a question if Persian was not the author's own tongue why in 

this case he writes in this language, and especially why he calls i t  understandable 
to the uneducated people ( f .  ~ h v . )  obviously in his own country. The explanation 
however may be found in the fact that  although not n Persian, he was in any 
case an Eastern Ismaili, and in the countries where the followers of this branch 
of the sect are living, Persian not only a t  tha t  time but  even now is considered often 
as the only written language. Such is the case with the sectarians living in the 
regions of the Upper Oxus, and not long time ago i t  was the same with the whole 
Muhammadan population of India." 

A little word occurring in the text, if i t  is genuine and belongs to  the author 
himself, may shed some light on this question. He calls Gabriel /+A (f. 7) apply- 
ing this term obviously in the sense of a honorific epithet. I have not made 
special historical research into the use of this word, but I cannot remember a t  present 
any purely Persian book where it is employed in the same meaning. I t s  evolu- 
tion from expressing the idea of a " chief, senior" to  its present use as an equiva- 
lent for " a  groom" (in Persia) or " a  sweeper" (in India) is very curious. Brit 
i t  is a well-known fact that this word is still in common use in i ts original sense 
in the hilly regions between the Upper Oxus and the Indus, where even nowadays 
it means " a  chief." That i t  was quite the same a t  the time when the author was 
composing his treatise we can see from the books of his contemporary, the well-known 
Peshawari Saint, Akhiind Darwiza Ningarhiiri, who :~pplies this term invariably 
to the names of all the angels.2e 

Summarising all these deductions and observations it is possible to say with a 
degree of certainty that the author was a native of the same country where his book 
was found recently, i.e. the regions of the Upper Oxus. His antiquated forms of the 
language are quite typical of the Indian literature of his time, which, using Persian 

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

9 ,  31s. of the As. Soc. of Dengal, D 232,  f. 26v. ah:, eAaltiu 
9b Even now in Persia the tribes speaking dialects of Persian or even Kurdish, Baloochi end Arabic, consider 

their own tongues as incapable of being written and therefore they use even in the most intimate correspondence 
Persian only. 

$6 For instance such is the case in his JlP c,L (MS.  of the As. Soc. of Dengal. Ad 17. f ,  zRo.) &IU 

el & ~ t j  UJ I) rJUl IrL &bj=  Jp U+ 9 I) 4 J3+. 



only as a literary tongue, preserved illany old fashiolled expreisio~ls wliicl~ long 1)efore 

ceased to exist in Persia proper. 

Whatever may be the opinion of an unprejudiced reader about the contents of 
the present treatise, i t  is t o  be borne in mind tha t  the doctrines expounded here 
exercised for Inore than a thousaild years great influence over the large masses 
of the population of the East. Born in the purely political struggle for the rights 
of Ali and his descendants to  the throne of the head of the Mlihamllladan Empire," 
these doctrines were carried through the ages in an atmosphere of the greatest 
mystery, jealously guarded by the highest religious exaltatioil of the believers, in 
their enthusiastic spirit of self-sacrifice ready to face and fight desperately all their 
religious enemies. No religion, except perhaps the Manichean, was persecuted with 
such hatred and bloodshed. But in spite of this the sect has still many thousands 
of followers, and their pious exaltation is still alive even in such a late book as the 
present treatise. 

As long as  the materials about Isnlsilism remain scarce i t  is absolutely im- 
possible to  find the exact position which this book occupies in their sy3tem. The only 

genuine dogmatic text which has been so far published by St .  Guyard ''.' consists of 
small fragments, and notwithstanding i ts  colnparatively large size gives but  few 
essential details. It represents the beliefs of the western branch of the sect in their 
comparatively late form, and i t  would be difficult and practically useless t o  a~lalyse 
here the divergencies of the two branches, because any such discussions based on 
obviously insufficient material may misrepresent the real state of things. 

The secondary sources which can be found in the works of historians, travellers, 
refutators, etc., chiefly Muhammadan, also afford insufficient material, ancl besides 
refer mostly to  the early period of the sect." Therefore i t  is difficult t o  explain 
- - - - - - - - - -. - -- - - - - - - - . .- . ~ . . -. - - - -- 

21 Tabari (I, 2942) categorically ascribes the origin of the Shi'ite cloctrines to a Jewish convert to Islam called 
(& w!l AUI +I whose intrigues in Egypt were, as he says, the chief cause of the inovemeut which ended wit11 the 

murder of 'UthmBn. (Cf. about I+ u!l AJJI  +C Shahrastani's &~il~, ~ W I  +ti;, ed. Cureton, 1846, p. 132) Ill Ivllat 
degree this tradition is correct it is difficult to say without special inquiries. I t  is reu~arkable tha t  tradition makes one 
of the founders of the Qarmatian and Ismaili sect also a Jew. (This 'Abdo'l-1511 ibll Saba is probably the same person 
as the legendary clla d l  +n of Ummu'l-kitab and It& in tlie writings of the Nusayris, as  in E. Salisbury's C 
ij,~I?Jt ,Ci( etc, J.A.O.S., v. VIII ,  p. 242.) 

Stan. Guyard, " Fragments relatifs i la  doctrine dcs Ismaelis," 1474, (Notices e t  Estrai ts ,  v. S S I I ) .  

23 The books which were published in Eriropc or the East  and call therefore be procuredare  of tlifferel~t value. 
The most important ere:  3,idl &, &,dl by ; ,'lai+Jl ,r:i!l JY (died in 429 A.H.).  Cairo, 1910; d L - \ g ~  J?, -1i; (written - 
in 485 A.H.) by rkms u J ~ m J ~  ,,!I cd. by Schefer, Chrestonlathie Persane. V. I (1883), p. r;8 sq. ; d~liJ1) JWI +ti( 

by S-mhrastalli (d. 548 A i l . ) ,  ed. Cureton. 1846, and trauslated by Haarbriicker, v. I (ISSO), pp. 39-230. Thisextremely 
valuable book seems to  be in a large degree based on an earlier JnJI , &JI +,K< by the famous Ibn FJazm (d. 456 A.H.), 

the portion dealing with thc Shi'ite sectsis pp. 179-18Xof Cairo ed,  (v. I V ,  1321). These books deal with the earliest period 

of the sect. Of the later sources [or the study of the Eastern b r a n c \ ~  of Isluailism the most important remain still uu- 
pllblisiled such as the part of the history Jaha~l-Guslln by A t i  Malik Juwayni,  dealing with this sect, and the sil~lilar part  
of Jami'u't-Tawarikll of Rashidu'd-Diu. The MSS of both are rare. Ta'rikh-i-gozida of Qazwini gives not very mucll 
(ed. E. Urownc, in facsimile Gibb M.S. v. XIV, 1910, pp. 509-527). The books of the later p-riod usually repeat only what 

was stated in the earlier, and the difference consists chiefly in the sources they used. Mnqviri  (d. 845 A.H.) in his Khifar 

(,% kh*!l j j j j  ,l+i=Yl, ~I,.JI ,,rint. in Cairo, 1326). based on some early and good sources, gives little yet precious 
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many allusions and obscure places which are numerous even in a small book like 
the present. This may be postponed until more is knowtl about the various depart- 
ments of the sectarian l i t e r a t ~ r e . ~ '  

The peculiarities of the author's doctrines are discussed as far as i t  was in my 
power in the footnotes to  the translation of the text, where I tried also to  point 
out the kindred features in the other sects (within the limits of the references 
available to  me a t  present). It will be quite sufficient therefore to  formulate 
here only cardinal principles of the beliefs expounded. 

The doctrine which may be callecl the most essential to Ismailism (or a t  least 
to its eastern branch) and which can be regarded as  its cliferc~ztia speci f icn in compari- 
son with the other sects of Shi'ism, is the teaching of the ' Hujjat.' a medium 
between mankind and the Deity, partaking of both essences. His " instruction" 
( + ) seems to be in fact even more essential than tha t  of the Imam himself,jO con- 
trary to other Shi'itic sects, where the revelation is attributed only to the Imam, who 
however except on the " day of Faith" " does not appear in his perfect supernatural 
essence and cannot be recognised amongst mankind without the help of his Hujjat. 
At the same time without his manifestation the  world or, as the sectarians say, the 
"three worlds" cannot exist," and, for the sake of the "world's harmony," they 
make the Imam to be manifested not only in this world and in Paradise, but even in 
the realm of Evil." The Imam, who takes entirely the place of Allah of the orthodox, 
is regarded, as in many extreme Shi'ite systems, as eternal,'+ omnipresent," the real 

information about the various sects (v.  IV,  pp. 164-180). Dabistin is interesting chiefly for n few notes on  the s tate  
of the sect in the author's time (printed and lith. many times in India, transl. by D. Shea and A. Troyer, v. 11, 1843, 

p. 3-17 sq.). Quite different are the biographical works dealing with poets, who discuss I ~ m a i l i s m  when relating the 
biography of Nasir-i-Khusraw, such as Dawlat-Shall's " Tadkiratu'sh-Shu'ari," cd. E. Browne, 1901 (Pers. Hist. Tes t s ,  
v. I ,  pp. hl-Gj), and Ateshkadah (Bby 12;7,p. 187 sq.). Amongst the still later books of some use may be Ji4,? 
&.I+JI by LSi~,,+L L,;+InJ~ (lith. Tehran, 1310, pp. 35-41), and j j l i i d ~  3;t,l (lith. Tehran, 1318, v. 11, pp. 106- 

log). For a-summary of what has hitherto appeared in European literature E. Browne's " A Lit. Hist. of Persia," v .  I,  
pp. 4 ~ 6 ~ 4 1  j and v. 11, pp. 197-199 may be recommended, aswell as '' Assassins" in " the  Encyclopaedia of Islam," v. I .  

, pp. 491-492. and for the early history of the sect C. Huart ' s  " Histoire des Arabes," v. I ( iq rz ) ,  pp.  330-350. I n  
these works t h e  old bibliography is given. 

?u In  all my at tempts  to  sccure thc help of a learned Ismaili iu Persia I failed entirely, perhaps because such a 
man does not exist there a t  all. 

30 The significance of this principle was apparently appreciated even a t  a very early period and was the chief 
reason why this sect is frequently called .' Ta' l imiyya" besides the  usual term " I?i/ inzyyn." 

.?I Cf. fol. z of the text. '2 Cf, ff .  qu., G ,  etc. 

31  Cf. fol. 14v I t  is a remarkable belief and may be a result of long philosophic work over the principles of this 

religion. CE, f. 8. 
36 Cf. I. q. This belief is one of the most popular in all the extreme Shi'ite sects. As an illustration of i ts  being 

quite concrete to  the 1)elievers can be quoted the old opinion of soiile sects tha t  a marriage can be legally performed 
even i f  there be no witnesses assisting a t  the ceremony because " 'Ali and his descendants are present ilnseen" and 

d J  C 

therefore are the witi~esses: dj,.baxi )JY,I , I& dY ;!L+ J ~ L L J ; ~ ~  ,fi~ t&d~ uI pudn! Jli see a+s,iJl ,; &+,.dl 
J 

by UJlJl ,,LSJI A . s w ) f L J .  f! (fifth c A.H., see Brockelinann, I,  p. 419), MS. of the library of the Asiat. Soc. of Bengsl 

Ae 11/44o. fol. 167. (There is also another MS. of  this interesting and rare book in the saine library Ae 121507, 

although its title is shown wrong in the printed " Catalogue." Besides the copies mentioned by C. Brockelmann, there 
is an old copy in the Asiatic Miiseum a t  Pctrograd. No. 759 of tny Bukl~ara  collection. There is a very rare lith. edition 
of 1269 A.H., Indian. bu t  the place is not etated. I have seen only one copy of i t  and failed in all my endeavours to  find 
another). 



.\rchitect and Creator of the etc., and, as in all the sects of this type, appears 

to be an incarnation of a supreme, absolutely abstract, attributeless Deity," (a vague 
collception resembling to a certain degree the Greek Moira or Manichean Zervan 
hkarana). The real relation of the Imam to  tha t  Deity is the object of the most 
secret speculations and is veiled in inlpelletrable mystery. 

To reveal all these matters and to  point out the person of the incarnate 
God to the believers, so tha t  they could attain "perfection and salvation in the 
future life," "is the duty" of the Hujjat, his "Proof " or "Gate." He is also pre-eternal, 

his essence or " meaning " ( + i s & )  +" is one with tha t  of the Iinatn and this is why he 
knows all his ~nysteries.+~ Logically this principle would necessitate an assumption 
that this supernatural ability must be contined t o  a " chain" of lineal descendants 
of the first Hujjat  only as  in the case of Imamat,  but  one gleans occasionally 
froill the text tha t  in fact  the capacity of the " Proof " was regarded as attainable 
by everybody ." and it was apparently only shortly before the author's time tha t  
it was appropriated by the descendants of Ali." Als  far as  I could find, the Hujjats 

do not inherit their positioil and, strangest of all, in the sectarian pedigrees 
there were some instances where, contrary t o  theory,++ the Huj ja t  and the Imam 
were joined in the same person. 

Unfortunately, the text gives no hints a s  to  the history of these doctrines, and 
the personages reproduced here all belong to  the earliest period of Islam, long 
before Ismailis~n appeared as  a sect. The chief of them is the archetypal Hujjat, 
who accompanied Bli himself; he is a popular figure in the Muhammadan worid, and 
at the sanle time tlie so lnysterious Salman Farsi." Historically only a miserable 

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

:is Cf. f .  7 u .  
"1 This doctrine, comllrotl to all the extrenre Shi'ite sects, appears very early. I t  is mentioned as one of the esselltial 

doctrines of the Bltittis as early as by an author of the end of the 1V and the beginning of the Vc. A.H., 'Abdu'l-Q3hir al- 
Baghdidi (died in 429 A.H.) iu hisbook ~j,ill ut-' 6,,nIl, Cairo, 1910, p. 269.  I t  is remarkable tha t  the sectarians based their 

quite " heretical " doctrine on the Qoran, and it is best expressed by the above mentioned Abli Sbukdr as-SBlim, al-Kmhi 
.N in his book J~OJJI y;  -).C9d~ ill which he quotes their words : J,'$ b e l l ,  ,& ua d! r+& g& ,Jl*j &I 

4 

J,): ,Q A J , ~  JC)A~I,  (Qoran, LVII,  3) .  MS. of the Asiat. Museum, Petrograd. collect. W. Ivanom, No. 759, f .  52. 

This principle is discussed a t  length in the other sectarian book, Haft-BBb, ff. 74u.-75. besides numerous allusiolls in 

Ummu'l-Icitib. It is also common to the kindred sect of Druzes, cf. S. de-Sacy, " Expose de la religion des druzes,' 
1836, v. I ,  p. 2. 

"9  Cf. f .  6 ,  16. I could not fil~d anywllere in \\.hat coucretely consist these &,hT JI.;, alTj So much was 

always talked about Ismaili ideas of  Paradise and even i t s  counterfeit reproduction b y  some Ismaili rulers tha t  it would 
be extrenlely it~teresting to hnd the oriiinal sectarian beliefs regarding this (Cf. H. Yule, the Book of Ser Marco Polo, 3rd 

ed. (1903) v. I, pp. 139-140). 3 Fo1. 6. 
*" Fol. 6, IOU., I could not find frotu the sectarians ill Persia  hat is the difierence between " lueaning" 

( ui.-- ) 
and UI; which is mentioned in the t e s t  also (f. 3 u ,  9,  IOU.). 

41 Fol. 10-IOU., becaiise Cod cannot be  know^^ lrom the c r e a t i o ~ ~  (f. rou.). 
Q FOI. I S U .  43 FOI. 4 .  44 Fol. rov., I I .  

I t  scctns that  l l~cre  is but  little doubt that  this personage really existed (this is the opinion of such an authority 
on 111atters of ~ u h a r n m a d a ~ ~  history as Prof. Mr. Rnrlhold, Mc111ber of the Russia11 Academy of Sciences). Many things 
however are Irery stransc abollt him. Even the earliest writers as  1b11 Sald. (v. 1'1. p. 9) \t.ho died ill 230 A.H. (Brock. 
1, 136), rcpreseut 1li111 as " reading books and searching after k~~o\v ledge"  before he en~braced Islatn. Still more 
illterestillg lllay be thc words ol s11r11 an cnrly and critical au t l~or  as the great Al.Birilni (Cl~ronolog~,  etc.. trans]. 
Sarbnu. 19i0, p. 271, who savs thal Nanicllean~ tricd to appropriate this saint a their olvn allrl mentions their " Gospel 



" barefooted " '6 slave of Mullaminad, he in the sectarian representatiotl becolnes 
superior to  his master beyond comparison," and is the real author of the Prophet's 
pretended lllessage froill God." He, according to  Un~nu'l-kitab, " the Old Testa- 

* 
cnent of Isinailism," was solliething like the Manichean " prime Man " ( JjJl WL~] ), 
who in the pre-eternal time fought the powers of Darkness created by Ahriman (or 
'Azazil) a ~ l d  after his victory, quite in Manichean fashion, crclated the material 
world from the subdued spirits of Evil." There were many examples in history 
of slaves becoming kings, but  hardly any one of them could dream about such an ex- 
traordinary career. 

Of the other persons, historical or legendary, the author mentions prophets, 
angels, Abfi Bakr and 'ITmar,b" "'isha, Imams Hasan and Husayn, one of the Shi'ite 
saints Abn Dharr," and a very mysterious personage "Mast-'Ali ", who is a " bodily " 
descendant of *Ili and as such may be either the third son of Ali, Muhammad 
ibli Hana f iy~a ,~ . '  or one of his indirect descendants. 

It is obvious that similar obscure allusions in a considerable degree depend on 
the fear of persecution in case the book should fall into the hands of the orthodox. 
The author even tried in some places to cipher the names and some terms, but very 
naively and (fortunately for the reader) simply by replacing the letters with figures by 
"abjad." However it would not be quite useless to mention tha t  the popular forms 

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

of Seventy," " ~~l i ic l i , "  as he says, " i s  attributed to one Balimis and in the beginning of which i t  is stated t h a t  
Salldm bill 'Abdu'llah bin Salliiii. wrote it down as he heard it from Salman Alfarisi." The Mauicheans hardly would do 

this unless this saint enjoyed greht repute even a t  that  early time. On the \\,hole however his biographies, which are 
~xtreinely nunlerous, are exceptionally vague, and even the ardent and learned Shi'ite author of 1Maj5lisu'l-Mu'minin could 
not collect any details. I t  is strange again that all the Muhammadan au:hors'aLtribute to him a somewhat long life 
between 250 and r ~ o o  years. The most modern and critical of them however are inclined to think tha t  " the former 
is Inore true." I inay add here that  when staying a t  Shiraz in 1914 I heard many local legends about him (heis  believed 
to be originally froin Dashl-i-Arjang hear Shiraz). Unforti~natcly I could not appreciate them a t  tha t  time and therefore 
did not record this iuteresting tradition. 

46 Fol. fiir. $1 Fol. j u .  

Ji Fol. 8. c,. Becau>e 11e was the real Gabriel to whom Muhammad attributed bringing it from Allah. (The author 
hot\-ever y no Ineans denies the existence of Gabriel and even admits his appearing to Mithammad in a hu~i la r~  Iorm, f. 8). 

+v Hi worship is coinuion to all the kindred sects. as Xtisayris. Ali-ilahi, etc. Iu  Nusayri doctrines lie partakes in 
the Divine triad of f l ~  ( cr ) i.e. Ali, hluhanimad and Salman. His incarnation in pre-eternal time created the 

world, (see E. Salisbury, j!,iW, ,ti< J.A.O.S.,  v .  VIII, 244). In Ali--ilahi beliefs he is identified with Pir-Benismin 

whois both lhc creator of the tvorldand the teacher ( ) of God. (About this sect little is known so far. The 
bibliograpy is given iu the E~~cyclopaedia of Islam, v. I ,  p. 292-293, " Ali-Ilahi," by C. Huart; who based his article 

clliefly on de-Gobineau's Trois ans en Asie, p 338-371. The best. as  based on the writings of the sectarians themselves, 

is the book of V. JIinorsky (in Russian) uiider the title " The people of Truth or Ali-Ilahi." Moscow, rgr I .  I hope to 
publish also I I I Y  materials wliich I collected in Persia). 

3" Through hatred towartls t l~eni  the author (or copyist) writes there names upside down. 
51 Fol. 7 .  ;,'. Also questionable as a historical persotiage and also enjoying greet popularity and reverence 

the carliest ti~ncs. Theabove mcntio~~ed author of Vlh ccnt. A.H., Abil ShukilrSilimi (op. cit.. f .  19) says that amongst 
*. U shi'ites there was a badith that rhe Prophet said :- d;C:U+II ,.y,+i ILaJl ,I ,*?,pa all cl! Jli a i l  &JJ 

.+ 4 8  
cslJ 

e.JhiJl )i ,JI tcl im His I~iogrnphy is very vacue and e\.eli 'I'abari, 111, 2347-8. tells very littlc. 

" This third son of Ali was especially often chosen by tlre early Slii'ites as an object of tl~eir worship (cf. the rising of 
3Iukhtir in Kiifa). Even now he is very i~nportant in the doctrines of the Nusayris, who always :tdd to his name all * 
epithet 241 )Y the " siler11 inystery" (Salisbury, op. cit., pp 270, 274, etc.) The sectarians in Persia, whom I 
coaeulted, could not (or did not like tn! tell me who is meant Ily this name, hut there is no doubt that Lhis symbolic 
desiqrration 15 also ii~tendcd as a sort oi " ciphrr" to conce.1 oae of rhc most iunnortnnt saints. 



TEXT. 1 3 

of so-called "orthodox " Shi'istn in Persia hardly differ very much from these 
speculations. The less educated men amongst the Persians to whom I showed this 
book were by no meails scandalised at  its heretical tales. We need not wonder a t  this 
if we bear in milid that the numerous "martyr" stories about the same Imams, 
Salman, etc., recited by the mullas of the most unsuspected religious opinions, relate 
extraordinary miracles and deeds of these saints compared with which the theories 
of our author appear as a standard of moderation. 

The matter miglit be slightly different if the opinion of a Sunni Muhammadan 
were consulted about this treatise. But even he could not raise many objections if it 
be remembered that al~nost exactly the same fantastic stories are told about 
Muhammad or Ntir-i-Muhammad, with regard to his pre-existence, etc., as are told 
about Ali, or that instead of makiilg Salman the object of these attributes they 
elnploy Gabriel. And these beliefs are particularly popular among the Inasses of the 
population in all Muhammadan countries as is proved by numberless booklets, " NBr- 
namah," used everywhere, in which these stories are told.b' 

R e m a r k s  on the T r a ~ z s l a t i o ~ z  a l ~ d  tlze Text. 

In tlie translation I have tried to render the text as closely as possible, so 
that i t  might afford some hell-, in reading the original which has suffered a t  the 
hands of the copyists and is therefore often not easy to uuderstand. In the text 
I endeavoured to iiltroduce as few alterations as possible, emending only those 
places which were obviously incorrect. 

. . 
w , ~ ~ )  (+ la ,  (c& ~k ,+L A( G ~ I ~ I  [ ,+LA t.i [AI h A [ i A  w& ,a J-Q; 

+ 
f Fol. I 

C 

A;] 2~ ?>L ( A (  ) JL; &,I ) ~r 3f ',,,+A d 4 I (,+I z u,iL, ',&I 
& d A$+ I )  ,y r l ~ l  d (sic) ujly A( wi ,I, t,+ &G')J J,I 

.# .. . . L ~ I J  A& LL; ' [ Aa- 6 ] * L.,, uid &iA j)) ) I  &[&& ) 6 ,I & &g , . l ~~ [ i .k  & l>)l 

I f 0 1  2.11 ,b jl tL- ) J+ (sic) , & jI (+LA LD I J)I L16( 'i ,G , ( J+ 1$2j POI. 1. 

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

'" I have not rl~adc special research, but it seems to me that these fautastic speculations become more and more 
current after VIth cent. A .H .  Aud there is uotlling impossible in the suppositioll that they received currency through 
the help of the inlloential wrilings of Il,r~ al-'Arabi, as did 111any other doctrines. 

' Here L5,&m tvitll tllc idnfn represe~~ted with a long vowel. 
2 u>jL :' Cf. tra11slation, footuolc ga. 4 A seutence probably left uufinished. 

I have to warn the reader that I use the rorlrld brackets as meaning to i,rclrirlr i n f o  the t e x t "  and the sqllare 
brackets " 10 e.uclur/r /vr,m thl /e.r/." 



J,JJ 4~ J++. J?; &;+ &+b i~ u b~ G;+ [+a 4 &ti* 
* 

,#A& aS -,I r(iio rib ( al ) J;I J JYAp W(ti; p (sic) &(iFnlb bw I lii~ f;b bS ' I 
h,l JL :Jjb &iL &I )J d b n j l c \  +h j?j uiI , ' ~ i - l i L  (sic) 1) rLl ,I fhL! ~ i l  -7 Jml al ,I 

t i . i 6 ~  &-,I ;)+ CI '~i+)~$ & p ( ~ - - l )  u i~  

6 J  + - JaL c+m G A U  uiYi- ,I wyF jl) wl ;J d +iA j,) JL jp -&,; ~ ~ + ~ i  
"d 

I ,* J)J &I &> [fol. ZV.] J,A~ w$G JaL G A i L  JLYI ;+ GL uil ;J 
p; 

6)+ A? ( j ) A? -($ J y  +v d ' Jip .(? - + ~  &A GWI -+i )t& ) F 

&[i~ &[A 01 &iyi jl G,?i al I; ,+? (sic) WLlyA A( G J ( ~ ~  
W ym t.9 I 

;)& d 3 . l ~ ~  -A u!) 3 $?li V ;  A& 56 iYG d)Iif/I ' J)&! ~ i t i k  & &kil 

G;+ ;7+ >J ~ i h  J,A GAGA ML +yi- ),& ;J &J , &la 

: - 8  J)I J LS> j c  (sic) A+$ (315 A ~ I +  J.oL A? AJDA :>j AJ 

' J,$ *It; dY + t d j  ),& ' dYu ~ ; 1 i  ,,{I j U ~ l  +,i- :7& 

a 6% s +LO,$ fiJ &(+ ; 

&+JJ,& ~ + ~ ] ; j l A j  u A+I?J ',I U ~ J  c-~ilj: (a l ) * , - ia~  ;,,k 

Fol. 3. & Ijol.3.1 A+* 4& ;& &&I +KP (;i.~ -A JL ;)jb (;i.)~ d L!J +&,,QJ 
a 

wQl )J L" & 4 5 J,,+ ;(&I la wl +A] uJ& WLj :J wy' ~ ; l i  dy~u , /tt 
' ~.l&il ' -'kp !ju ' J .i 

) 
9 wQ; ;J,& u 9 3  , JL AS G,J~sA , (J;IJ (sic) 

a 

J?b wkG+ d 621 -+- , J)L.+ A,& ,$ 1; ,,yvli ~i+ &i ,,)*li ~67 

r J;IJ &)Ijj @A +tit i,ai d iA& ,LOj ,i 

6 .I , J J 1 1 , r 8 2 4  ,J *-idA ; ,-li 
/)/ / )I/ ', ., , 

- 
Pel. 3tL &tiL &- [ J o L .  ;;v.] -*I Ih ,$ l 4  r I M r F I P I ( IL  A L L  AS ) &dl J ,&.J 

4 
I1 7 1 &k[& . . 2. 3ieJ5 ~ld; 3h1 ui;~ d &, ,lid ' fb w~y5= u!.)~ al ,I $rr 

. - 

h Sectarians in Persia spell it  +~,j. Hut in our text it is everywhere written like this. 
a* In the text cJL where probably is a simple lapsus calami. 

. 7 &)!A perl~ops illstcad of GI& ; ; , I  (u, = cr, 30 = J,40 = r. All = ,\A , Y &S&.  
W - L ,  ' "  kc)' . 

1 1  Probably a peculiarity of Bukl i .~r;~ t'ersiar~ y~ C j ~  = +& - L S ~ ,  \vllich is still i l l  use at present time. 

I* Added l~rider the line ' I I' ;LA ( )I4$ ) . l 5  )9J '6 a-f 0,  ,.'f 11 ,.&I. 



TEXT. 15 

C .c) 

J,S i)aei I) i;r J;I + j  c)s),,+ I) JhJa ;J ,i I( b4 ,a y:J~, ' X J ~  ,j +-+w 'sJ,! GLIJ,+ 
J 

rY Jhl jl p ,U u;y+ ; &L L,b,? I) JIJJ )J ,Ijl ~ l ? ,  [foL. 4.1 ' i ; i L  ) 

?. .c) 

(sic) I,, ,LI u: 3-5 L F ~ :  jl &I ,Gy ,I JJJ ; G ~ A  ,ljl A-+) d ,($ 
4 

&,) jl ,,. .,. j+k J+IJ -44 )J j1 4 ."drii I; 6"- & Y J  A< ,[&xi ,A+, ' SJ,+ 
--- 

w If L-+ L-.YI I .I Jc! ~ h i  CS+ ~ ~ r ~ j  46 r I o r  .14 F 1 F I A& .; A< L l  J +b &J 21 dii; 
J )  I, , 

~ , ~ l  :a ,,!A j-; '*' J& ( A ? )  ~b* i  _i., l6  ,I F r y  wyF ir icl,jl +i+ L G ~  &- ) 2 
~ 1 1 ~ ~  wa i;ujj~ ( ~ l i h i ~  ; ) ,is&; JC? A 6 1  2.) Ai+& t~y- IAI I;,I b -~  ,pi ?LI 

J 

r 
" 

A< r[+.I y?;~ VJ &-)I dIisA ~ j .  j b=A b( JA G?G ), 
w,? , ' A ~ ? ~ Q -  ,?ib& r[&I 1) ,I A< u * ~  

.A8 C 4 

a+o ( 'VI,&LI ) dwL A; (sic) S J ~ !  r[c ,,A I ' A i l  [fol. 4v.I uJIdj J+ &L+ u'+A ,+I 
J 

,I;J ; ' 6 - 1  ;ih& ,& al (sic) ,+I) 3~* ~i rk ,pl , c;& XJ,J uACT ?&I 
C 

6 4iL4 '"' a o m  w jl ,i ;J , LU L+IL ub6 al (sic) J~+,A @I) &~p!  MG.2.aI cr: ' J,ab b.cm jl 
-- 

J 

.&,&a ' AA ~d,i ) I J i ~  c,$ jl AAG? wIf ,?a LA- '31 w: 

-. 
l r j i  YL ; J>? i13u aItIA a y i  ),? d ~i;~i I,! &dI* ( J~+,JI yb ) ' JI+YJJ &= (sic) 

(sic) , CL-J tjk : 9b  ,iilii d .$* ,)i ,aJ$ 1) r l ~ l  b-( & [ f ~ l ,  5.1 cr: 

j L - ,  ,bli JY,I 'A;[+ tT:ySj J)-,A G;G +JC ;J ( b( ) ,I( ) c- >la;), + y I  
j b l ;  G- d.;~ AJ di[=.,I, ."j,.~l ;J G& :+ &+ I:,,-: & i l ~  AL+ A ~ I  

C 

>j &I Gi <+i t  j~ G-I ~ J A .  J ~ I  (, ) j~ +; J ~ I  ) A ~ ~ ~ L ~  u.9 ;I 
- -. -. - . ~ 

~ -~ - . - - ~  - .  . 

' *  ~ 5 ~ 1 . a l  I .  B n  Not clear. l'erhaps follonrs I! or a; . Qnfl 11, the text Lj? a< C I ( C o ~ ~  whicl~ i s  apparently 
n mistake. 21 l:dia, 7 2  LL,; , 1" Somethinp is omitted? '4 . 26 )1++ - )Ie. '"1.1- . 

"" &A , ' 1  Added alterwards. 3 1 -  . g@ Not clear. 30 Follows ? 

"I &U . "2 Added above the line in different hand. 34 Jj$iCs would be more up to date. 
"' Crossed and added in different hand CS,#, " $6 " Better cS,al ? 31 Added above the line. 



1 (i ISMAILITICA. 

,{I,! 1) %$ _;bl , ' uxI~ fA ' 3 $ ~  hi CII ~ l d ]  ,I,fI J ~ J  ,I ;,$ h i  J 

c r;+i )a u:,a , J,,I J ~ i i ~  yi! d "+ ,.,,? A+ p .. ., ,.,i d k  LLIJ Jiilr d+ *I if,+ 

c,j; h i i t i t  rid1 ;a , "i ,,? ~ 1 . 4  %t ,.,i d &,(u I,, u+ii , 1 di+ r~~~ c GI 
*,A* J)IJ p 

' (-+a >a 3-L ,+pl I,! &-QL. & dJ*) 

JL 31; 6 p )  Gjili u)," 6 P 9 
' ,.,[-$A &% dl ;J (sic) I) &>; ) 

FOI. iv .  'Jij p (, ) dj 5'- W* L'$ ul* [ f o l  5v.I 

3b J, , ~ l j a  w Jnl,J)  LSiils. 6 * d i  / ,<I 

' 9 P + , &.=+ +a ,i fm $a,=) 

Fol. 6. ,+J +6,,.. L -a WI#I &I ,.,I,iI uiI ;a r C ~ I  ),$ ~f L I J  +&,&a [fol. 6.1 
J --- 

& I +  1 @L (sic) +A t,+ ai.CiL )a d,l * I  AS? d L+G I ?LI GALS ,.,* ) 

* J 

,++, ~1 a; r l ~ <  ;jm k L ,  +la, (G.+ I J I  .I kl &iL- Jfi; jl 4.1 ) 
J 

pli ) I J ~  d AL "G+G + ) 4*" r: c 6,,tin& J)+ ;a , -+; L ~ ~ , e  J O ~  IJ [ ) I  1 
Jkl , ~ C z j  ; I  +; /,3 Ll:yrj r& , L U l j  ; yt!i (JCr ; ~ r  / I  , i+Cin, 1+i; J,++ -2~; , 4 d  Jy+ ;. la+ 

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

For 1 ? :<q Added in different hand j f  c),,U. :iH NO metre. ,""' Hcre ,.! j . 
*I c l i  . 41 >c!: 4 3  , *knl ? ++ ,d I&   gain st the metre. 46 ))a . 
rn G*. 4r ,J31 . (9 &,Ir . & d L 5 3 ( ~ .  4 9 &  Obvious mistake. 



TEXT. 17 

" 3+h? ,jWI T,) , ,,'I)+ r); J 0 ) &;(+i T)) u A ~ ?  ~ - j k : I  &I), (A d +i A+ J; 
Y 

"jl &id 6 3  6 5 %  6~)LJ ( d )  fb +LA T),! ()a ) *I & - w G  d f-+)d WJF) 1 LcAa*l 
#CI -- 4 

f , j ( ) ~ , i ,  -, G ~ & ~ ? G ~ ~ _ z , W E ~ , J ~ , < I J ~ , ~ ~  J& Jnij 

el;&, +a d ? i a  2 4  jl ; 1 J;?LJ Lbil, ,i jl Jle, si+ 3b4 a+ JYi? p U (sic) 38Q a ~ j ! ,  

( 3jl b;6( AS (j ) al,(,+iE d.l ) G ~ L A  riJj WLlw jl &l J$ 2 1 3  L(i+ dp 
Y 4 "4 

b )I .;+t ,LL. JJ )* r( (sic) ~ I A ?  " )i 2 /I &i ( rp( ~il W ~ a ~ u  i l i  ,i L ;i ?I +c 9 ) 

1 

d + p ~ l - +  )J I),I v d +  J9(~-)~2p+dflwi 

' 7 ~ 3  +'- WljJ J-;t ',&h ' I ( ) )  ,AS ~ y p ,  
*-• 

J)~J =)Y + ) 
' + 4 ~ > ~ + 8 ' ( J ) j ~ ~ ~ ~ f $  l w v a ) ~ , + w ~ ~ ?  >I+ +i/51 

! & )  f ~ & j  [fol. 8.1 ,+a, j .JI LA+ 
4 

4 & +*rl -'+ ' ,.. 1 Ji,Djl) A;& J+ ,a& &I r-a, i, ijn~ L a  _pbo. 
.- - - - . 

* Y 4~499. 60 sic ;> . 61 !, ~ i r +  ? 6P 21 c,) . t.3 ,I P 64 ~j I or 3) ? I 

66 &)I&! ( =&)GI ) ? 66 Map be also & &j yla(. 

"" a h w t ~ u > , ; i  41 +I& j .  h' ~j &+/2 KU 
)j . 

'O My conjecture. Otherwise agains<the metre. 81 The same. 69 The same. 



A 
~lj ;J b~ +, /.LQ ~ - 5  ,++ b - ~  JJ~( JIy A$L ;I &+ A f j j  p - 3  ~ ( - ) , d l j  J+A;J A< j Y y ~ &  ew 

I J 
6 , A I I *r +J yi-e d &( "I,? ALL 6 ?J)L XIML-A UNA Clli ,+L) ) . '  f 

Ic) 

A!)+ A L ~  , L? +i j,im J$ XJ,+ ,!+ ) I  &IJ jj? d- )J d&i  kj  f< j~ & L i e  LL.O~)J ;L\ 

LC ; >$ i)iylu + .. .& .. A ~i.3 4 lJ o I ~ t - + I  31 p ~))i u+ J+;,+ 
POI.  Q .  d ,I ) d l  (sic) ,IJA ,Gj j i  &?, bi Jii+ 3: ?+A a,.+ &lj wkj [foz. 9.1 

y ~ ~ w  ) *I ( ~i ) ,!li ,+A J+ ) LL-L. ~ i +  d UI~I?< 3 ,a& J ~ I  W[i- w AJI f 
4 

.I . laU 2% (sic) WWY y~ UI ) fli ,L.L AJ +L,,& L I  d LIC~I,<~I,+ Jm1 1 "  - 
.+I 

f 

J 4 ~  jI j u .  6u L+I +Iy?I &Q 6B ,!J- d +,~+P.J dk ) 6wLL jl uA ) 

* +A , J)~J &-- 
.,d 

' Cialb I ,-OJD i j  I &c &I ;J l j  s.'G G ~ A  &,; 
L I K &?s uC;. Jj, d *,I CiLO 

-- - 
f 

64 Something is omitted like I 64 Probably to  be inserted Jp, 
66 One long and one short syllable extra. 86 This name was first written clearly but 

LA. nftrrwnrds rrorsed an11 replaced with the n111nbers. 07 Not. finished. aq uwl . ki+ U ~ ~ Y l  
111 

CSJ3 ;I Correrted ns -1; 19 dj. 7:i o r  j :, 



TEXT. 19 

Fol. 

C 

I I I A I I A p I L J  I ,  u G " A i f , J  I ,  
J 

-1 A+,$ uil ,+ 13 d +Ldi , J9i $51 )J bl dj+= JtDuI &I bi w G- wl,& 
I -\" )J j l  blp, ' l[dl rl, CL-1 -A f L l  i;+r 4, GAA) )J d G u  )J- c;'" @ 

r y L  d l  '&AIL) +.c! uk [fol .  IOV.] u l i ,  !\,J,A, '6; 6; al &p, A+; A;&! pol 

p , J+I I& -,,!,a Wi )J ALI+ , (sic) A+ 21 d GAJ 

# ++ =+!_F; jll , &I W [ ~  ( jj ) , 6 6i[ik ,I,+j (sic) I) &I&. 3L j~ (,) 

r c + +  i);l~j,,+i J+ AJ~Q- &I rlJf p _ a &  J ~ I  JJ , 6 ~i e2 eY 
' f l ~ J ? u ) > 2 ' ! ~ j l , A d ~ 4 ) f l D )  ' r l ~ ~ ~ ) ~ ~ ~ j l ~ d t ~ 6 ) ~ ~ :  

" ~ $ 1  . 16 1 )  . 79 The sal i~e quotation is repeated on f .  16. 1 F I , , 18  Ira. '@ &*J . Sic. No ti~etrc. 31 Probably b 3 '  * would be better 02 g C t* . 



ISMAILITICA. 

&J; u , , i  +v J? dJ,il ~ ~ ; + d ~ ~ ) , l j  
- 

w)= ,. di . - ,a ,@I &,!a )I +I* < ~ i i + j  d- , J~I  2- LSi~ JJ d j t  .) 
4 '  4 

,J? I; )I , A~JLGI d+ ,I;* fl,. &a/ ,,+J (sic) I+ u,r J &I: A( < ~ r i  )J W ~ l  4 1 1 1  

c~,S sirv -"LCJJJ (sic) r! u y c J  ,mlk t+ (,$I ) , s i i i I a 4 .  3J ~ , g  -'L" ,J/ J)A +H 0 9 3  

POI. I I .  ~ d t i *  (sic) ai*? u~ , ail u.3 , t k  ;J jJib wyF 1 A ~ I  LS+ ,J )m A( ~ i M i  Jjt l ~ i i l ~ i d  [fol .  II] 

A'"!+ ,I! c.9~ , J.J )J ,&I ~ j l  ,: & , u LiYy &;in+ &J ~f a2L,iu 4lP JFi 

XI+ ,a XI+ ,&t , u ,& Q &J a$b , ~;3 &I3 J b cr!~ ( A() IjY dl jl .' r 
a& , ~ i l  ;),L w,( n~ ;J >- A{ 3 A k  )J ,LJJ 3'3 -;1b/l A( &T,+a +Ie d!, di6m 
*, 
L !  0)ca ;J i I  i)= 81) J+JLb d I: "iJ &I [ G*,L ] " JJ 1 J ) I ~  uKi 1) t+i; ~ r i < i '  

&.I d: &a +A JL jp +I JJJ . - a( i;?~ (: d t ~  ' t5 l s r  3?JJ Csr!& [ '9)? ] ) ' 3,b 1% 

lI(J did ; 2 ];)I ; L-AA a. ., 11 " ;=a& wki ~f G-~I J J-:(+ w2jl JX! , 1 +&.I JsL ?[&I &LA 
- .  - 4 .. .. ,I ' +Li (sic) tL& ,I ;*+A CI ulcl ;J ( G I  Jjl 1 I.ICY~;~~I; ( 6 9  ) 

4 

Fol.~l~~. 3pL oldJttn j l  &J*y +b& J ~ , > U  I;-= ' !sic) JIA! d [ f o l .  IIV.:]  
c 

+: ( j l  ) ; 0;s & '' ( ) I  ) a+ w r-i ; J ,,? ,?=A , &i"& d-9 7 wl)d d,~l , 
rY 

i.;l*+ Csr;! (sic) i j L Q  ip & cri+ iy (sic) S;Ia LC~iiL ) A+L uijl d 9 m  j& , ' G=A -5 , 
.# 

,$, - , t  :I GF= + T A  , el, jl A( Lyl !+.flu , Jai ;?- &(sic) <,/ / 

d 

LA- wI ;a , i f  JG I; +LC L& , aJA M-A +LC &,A d J)+ (sic) ,l&i JjI xaLj , 
,.L w!+l :I Ail,+ d ;[A , + d 4 wt7G +L &i+ 1; ,I 6 +.,+ ( d  ) J)! (sic) , ,. 

:I p - ,&.+ ' >[- ' wh p ,I ;=- 0) -- L&=!l '' $S d d& &a 
~. . . - - . - 

0' U 4 P t .  94 &,# q b  yL3 . 9 1  Follows q& which is crossed afterwards. 81 0rJ.pr.o 

'1"  Scnnrtbine is omitted here. 39 J or, '"ylt( L-k. Yo &:~ljl e l  S j a ,  

3.; 93 *id , w mL.1, Qb &*;A< 



TEXT. 21 

AijL ) +j,$ 6 Jua d? x ~ i - t i k ~ )  -$ LBJ &,$ & J L  (sic) uiai 

,[iixu b~ 6 i L i L  ub~! j~ $a , ~6 Hq ) j ~  d: )a d p ~  l? @ I  0- 5 a~i-tik CI 6 , i  

0 * r.l 
* q x  d Jtl &> Jfi ) ) I  u ,&la, yti& 

r.l 

, A& &I+ JL u a  ,F.a (sic))) a)+ 31 ~yy'! dJm ) + ' dl! 5' wyp # g, 

J Y 
102 a ' y Q [-I *&I &A% 3- t f  u $1) lo l  ,!I Jy~,31 ;a ' a,$ ,I> ) I  J+J 

;-II 1.2 .JS &iz? GU~A la" Jyi A/  ~ 3 %  *II [/01. 131 lo '  : +,b [ ~-- . . ] tpk FOI. 

~ i i  P ",& ;J b~ u l Y i  ,$I, j i i l  (sic) & -L. =,=a ;a ) I  &Li. "" 
)r(.,$ Jji 

-~ . . .- . -- ~ ~ 

cs A 
- - - . - - - . - - - - - - - -- 

Ye The more common \vollld be y l G C b  

*; w *&,  Ha Sic. Better ,I, \ vb ' luU Follows dj 1 "  d,.&m.. 102 6',+L; 
u]== 

I"' I'ollows a$,  10, . I" &y 4 4 .  lo1 Something is appareutly 
J a 

wanting. Perhaps i (  will be better Lo read d,; w,n j) r ~ o f  ,b ) J  (41 or )3 tsr5e (dl 
lo'" Not clear. Perllaps it means i,,; L S ~  8: -,I jl A+? , or d t o  UJ,& ,-l& d &ill ke 

"'Y Crr~suecl : >,,I& CiiTlh d j  I"",, Follo\r.s a,& I"* Follows , . 



". r-. dl u [tol. ~ q j  j I  ir (sic) G+ ,I +I,, )J JA L. i d 9  lli,+ 41 C^W + 1li ijG &? 

d~,+J @I I,, ;G Jal (d) id wL" w~ ' ~ i j L  (sic) j6 G<,U -lb .I Jml (,) ) 

Fal. 14;~. ,dl ) v: +[?A& 

I l t i  *,d * J:~J,& & &ti+ JbL, (rk cril )J jj &I $+b, &JL+ u;by! 
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In the name of God, the Merciful, the Compassionate.' 
The book' on the recognitiol~ of the Imam who is tlie illaiiifestatiol~ of the 

Divine Will ; * the Hujjat (his) "Proof," who is the manifestation of Universal Reason ; 
da'i, the " preacher" ; maJ&En-i-akbav, " those inore informed " (about the religion) ; 
rnn1&tin-1-qda~ "those less informed" ; and nzustajiib, the ~zeophyte,~~' " those whose 
prayer may be answered," who (all) are a nlanifestation of the Universal Soul; ' and 
the " people of opposition " (adversaries of the religion) who are a manifestation of 
Universal Body .' 

( I .  Thc Ma~zifcstation oj tlze Imam, and h.is H ~ j j a t ) . ~  

Firstly "I begin (to discuss) the recognition of the Imam. I t  is as follows. 

Know that (by the name of) Iinain is called a mail I" who soinetimes can be known in 
his own person and sonletinles with the help of his kIujjat. It is possible t o  recognise 
him (personally) only on the day of the "Sabbath of the Faith." " And i t  has t o  be 

I This for~nula is not iu agreement with the usual doctriile of the Isluailis about the Deity being attributeless. 
.I d 

and is probably inserted by an ignorant copyist. The other book of the salne colleclion. , \ i ~ h  I ,  uses U l m I l  r 
Jsjl which is not only used by the Western branch of this sect (cf. S. (>uyard, " Fragulents relatifs h la doctrine des 

Ismablis," Not. e t  Extr. X X I I ,  p. 1 9 3 ) ~  but  also by other kindred sects a s  Druzes (cf. de-Sacy, BxposC de la religion des 
tlrares, 1838, v. I ,  p. 32), Nusayris (cf. R.  Dussaud, Histoire e t  religion des Nosairis, 1910, p p  51-52), Ali-Ilahis and 
even Hurufis (cf. E. Browne, " S o ~ n e  notes on the literature and doctriues of the Hurufi sect." J.R.A.S.. 1898, p. 70) 
and Babis (cf, an interesting note by V. Rosen, Collections Scientifiques, etc., v. \'I, p. 135). 

1 See above, Introduction, 11, footuote 6. 

.' I n  the vulgar language many similar forms are used instead of iufiuitive, such as did,  &avid, bar-gnslrf, etc. 
9 1 1  of then1 (a\ well as  many Arabic nzasdars nsed in Persiai~) have the sense not only of the name for a process of the 
action but also for the object of i t ;  therefore shinlikhf meaus, besides, * '  definitiou ", all that  by which something is 
recognised. 

+ ,q ,.,lls in Muha~nmadar~ theology means the world of spirits. which was I I O ~  created ol the materia bu t  simply 

by nu expression of the Divine Will (cf. S. Guyard, op. cit,  p. 203, uote 44). 

U r e r b  u I ~  besides its original seuse " to order, allow " can meall " lo  allow in," in this sense as " into religious 

teachings." Thesc expressions obviously mean " higher " and , '  lower " degrees of initiation. The tern1 is used by the 
westertl Ismailis as well. Cf. S. G l ~ y a r d ,  011. rit. ,  p. 166, note 23, who refers also to de Sacy, Exposb, v. 11, p. g8y 
and 395. 

5 1 8  So it appears iu P. Goyard, op, cit., p. 102 and in lhe same way i t  is apparently spelt by the sectarians The text  
gives everywhere but B i y i ~ ~ u ' l - A d y a ~ ~  (Schefer, Chrestomathie, I. I ~ I ) ,  writes -+--a. - 

6 I t  is to be remeinbered tha t  L+.& means not animus but  aninla alrd therefore call be better t r a ~ l s l a t ~ d  by 
" living powers." 

1 Or materia. Abolit the word J ~ A  cf.  S. (;llyard, OP. cit., P. 201, Uote 20. This classification of the degrees of 
living beings is exactly the same as in another Islllaili treatise (No. 5 of the same collection), written about the  same 

t i ~ n e  (959 A.M.). I1 gives seven degrees iu all, bu t  i f  we exclude Imanl and Hujjat. who are rather deities, and the 

adversaries who do not belong to the sect, it  leaves only four available for a believer. They bear ren~arkable resemblance 
( i l  it is not sitnply arcidct~tal) to (he Manicheall degrees of episcopi (di ' is)  electi. (ma'dhirns) and auditores (ntrtsfajib). 

I i~ i t ror l~~ce  tl~esc headings, which do 1101 exist ill the original text. in order to Cacilitate the handling the 
book. U I t  does not 111eal1 " first chapter" but  is simply a11 adverb. 

1" 11 is a w r y  i~npolite cspressioa from the poiut of view of the educated Persiaus of to-(la!.. 'I'hr \\,orcl 1 1 ~ ~ ~ ~ ~ 1 -  is 
used q~li te  lrrely 111 India, ctc. 'She Persia11 would say 

1 1  Similar millent~ial periods are especially popular with the Nusairis, cf. E. Salisbl~ry. Iiitab~l'l-Bakurat, etc, 
J.A.O.S., v. VIII, p. 276. Unfortnnately the book of Dussaud, Histoire e t  religion des Nosairis, 1910, is not available 
to me a t  present aud I give herc references only in cases where they are preserved in Iny notes. 



know11 tliat every "day of the Faith" is eqoal to one thousand of this 
world (so that) a week of the Religion lasts seven thousand years. In  these seven 

days the "day of the Faith " is only one, not more, and the other six are the "night 
of the Faith." This " day of the Religion " is called Saturday and on this day the 
Sun of the faith, the Imam, becomes manifested. This is the reason why i t  is said : 
1'  ,411 tlie colnmatldlnents will pass, but that  about Saturday will remain." " [Fol. 21 

POI 2. The six days are called the " Night of the Faith " for the reason that  a t  that time 
the law (sllnri'rrt) of the prophets is a veil of the Imam just as the night is the veil 
of the suii in this world. But as there is the moon ~vliich takes the place of the sun 
\vlieil it is hidden, so there is Hujjat, who takes the place of the Imam when he is 
not manifest, in order that his slaves, i.e. the " people of degrees " I '  could recognise 
ll ir i l  with (the help of) the light of his " Proof's" teaching. 

It is to be understood that in the six thousand years of the " night of the 
Faith " the Iinam also becomes manifest occasionally. But these his mailifestatio~is 
are not those in which he appears in the whole of his glory." And the knowledge 
of hiin, in liis real essence, cannot be attained. Just as on the contrary in the 
i~iillenniuni of Saturday he can be recognisedo with his real nature because on that 
day liis mal~ifestation is coniplete. 'Tlierefore in these six thousand years lie csnnot 

~ o l .  zu be recogliised."' So the [Fol. zv.] great Rais (chief) I' says (in his poetry) : 
The manifestation (of the Imam! as an ordinary man is a mystery. Do not depend on it in 

anv way ( ? )  , 
Ikcausc for a believer, who expects the Resurrection. there is 110 difference whether the 

Imam be apparent or hidden.'8 

Rut it would be absurd (to think) that he will leave the " people of degrees" 
\vitliout the possibility of recognising him ; for the purpose of their acquiring this 
knowledge the world was c r e a t e d . ' " I f  he should leave them so-which God 
forbid ! "--he would be ungenerous. Therefore inevitably a moon must exist in 
this night (of 1:aith) which would remain perpetually manifest in its real nature. 

Apparently an allusion to sollle book. 
u, 

1 '  I t  is all artificial f o r ~ n  ( _ j j  ) .  I \sfas told tha t  t h e  Patnir sectarians spell th is  i~sual ly  a s  I n r l l b ,  a much lnorc 

colnmon word. :\ still nlore logical term is used by  Nusayris,  *j@ &I. See E. Salisbury, op. cit . ,  p. 250. 

1 ,  'The author gives three kinds of ~ ~ ~ a ~ ~ i f e s t a t i o ~ ~  ,+,is.: .UliL and  u,ld-. The  first ( &,ira ) appareut ly  means  

" in (full)  nature  ( )". The las t ,  Lel ld~ is clearly explained ( f .  5) a s  '. illusory." The one called ,lZ is the  n ~ o s t  

~ l i f i cu l t  t o  translate adecIualelv. In  f ac t  i t  1nea113 " in shape of a11 ordillary lnortal man." a s  i t  is possible to gather  
i r o ~ n  toe contes t .  

15 -1pparently it mraus  t l ~ a t  t he  I I I I ~ ~ I  has  th is  " real " lnanifestation d ~ ~ r i n g  tlie whole ' Sa111rday ' ~ ~ ~ i l l e ~ ~ ~ l i u ~ n .  

16 As it appears further this is in~possible  wi thout  t he  help of t he  Uuj ja t .  

1 :  See above. I ~ ~ t r o d u c t . ,  Iootnote 17.  

1 '  This poetry, like all t he  other  q ~ ~ o t a t i o r ~ s ,  isill hopclesv coudi t io l~ a l ~ l l  cxtrelnciy dinicult  co t ra~~sl :a te .  I mould 
r r l ) r u d ~ ~ c e  tllc first l ~ e ~ n i s t i c l ~  ill prose a s  th is  ~ i ~ a  G ~ +  I) )I ) &r( ++c ( i i ~ ~  I ),+&. 

1 .  .A surl "1 h e c l a r i a ~ ~  l o r l ~ ~  of t h e  us11a1 beliefs ill t he  roslnical s ig~~i t ica l lce  of  t he  rnvstical ~ I I O \ \ . I ~ . I ~ ~ ~ .  a1lalORO~~s 
t v  thc well.know~l wfic pia~us speculations about  t he  h rdr!ll j , c l  &' &r.\aS, ~ ~ i i a  i:i< &i; etc. 

2 .Ill tllc. rlulllerous quasi or thodox espressiolls like t l ~ r  presellt, a s  well n\ J,") c+a , ,.,,;AJ r t ~ , . ,  ~ 3 1 1  
-v 

co~~s ide red  as  be in^ himply rirmfu* I()qr131r(ir, withollt r e f e r r l~~ .c  t o  t he  I~rliefq rtf thr n r ~ t l ~ o ~ . .  I t  i 5  I I ~ ~ I : I ; I ~  t l Ic  ,.:l~t. i l l  

cctarian \rrit i l~ys. 



.Any one who will not attain the knowledge durillg the time when the tnooll al) l )earq 

in its real essence, how should he acquire (this knowledge) a t  the t i~iic 14 lien the  Y U I I  

is manifest in a for111 11hic11 gives no light ? Just  as a poet says:-- 

If to-day no benefit is derived from a co111l)lete ~nanitestation. 
Of what use will be to-mo~row a bodily manifestation. 

In another place the poet says :- 
The complete ma~lifestation, in favour I I ~  which the ~ ) ~ . o p a g a ~ ~ d a  is at work, 
\\:ill not be greater or smaller than what i t  actually shall be. 

(II. Tl l c  Ncccsszty of t l ~ c  Proprrga~ ldn  (da'wrrt)  i l l  t l~c, t i lnc  7ultc1i the Imlrm is 11~( ide1~) .  

It must be knonlii also tha t  whenever during the six inillentiia of the "night of 
Faith" the Iinii~n has a bodily illcarnation (as an ordinary man) [ F o l .  3j his Hujjat  
has no coinplete manifestation. So i t  was in the time of the Prince (of the believers- 
Ali) when Salinan did not reveal his teaching except to  one inan.'[ But as soon as  the 
Iinam becomes hidden, he (Hujjat) must be completely manifested and i t  isinlpossihlc 
that both, the Imam's bodily incarnation as  well as preaching in his favour, would 
disappear. I t  would cause the creations to fall into destruction. 

The reason why the Iinam occasionally withdraws the coinplete manifestation 
of the Hujjat and himself becomes incarnated as  an  orcli~zary man is tha t  a t  that  
tiine the people are not capable (of accepting his doctrines), God forbid! Jus t  as 
Hakiin Nizari says in his poetry :-- 

'l'he (time of the) complete manifestation (of the Imam) is veiled in mystery. 
(But) do not withdraw thyself froin those who desire (his arrival); 
After this the gate of inercy (will be opened) in the heaveu." 
Ziut i f  thou wilt be negligent do not blame us.'S 

So it is proved that  i t  is on account of his slaves' negligence " and ~infulness that 
he shuts occasionally the door of inercy and the gate of the kno~rledge of himself 
and leaves thein to  their fate. 

If thou leave us to ourselves (in punishment for our bad I~ehaviour), 
(Then) explain (clearly) what thou wilt have (from us).'b 

(III. T h c  F o u ~ ~ f o l d  Ki towlcdgc  about  tlze Imam). 

.And again it must be known that  (the way to) the knowledge of the I inan~ 
is fourfold. [ F o l .  3v.J First, the knowledge of his body. It can be shared even hy 
an animal. Secondly, the knowledge about his name. I t  can he obtained even 

' I  As the author will show later in this book this I s  one mall " was Muharnmad. 
'P I,iterally " in the height." aud as Paradise is located somewhere on that side, I think lily trarislatio~i will 1101 he 

Incorrect. 

""The hopeless condition of the verses suagests that the author \\.as citinq them froin his luelllory aud the copyists 
have redllred them t o  a still worse plight. 

d ; 1 6 C  and 9~ are pr:~ctically the snule and therefore I join them in one word. 

'5 This hcinistich cau bc translated Illore litorally ill this way :- (Then) do (with us) what thou milt or what thou 
canst. This grert differeuce in t rans la t io~~  dc.pe~~rls O I I  the difficlllty of reconstructing or gl~ecsing the contest in rvhirh 
this detached verse stood origiually. 



bv adversaries. Thirdly, the recognition of his ItnBmat. In  this the " ]>eople of 
degrees" can partake. Fourth, the kllowledge of his (real) nature. I t  can be 
possessed by his Hujjat only. 

( I .  7'Ae Hztl lnt 's  trrzd Dii'ls'  kt~owlcdgc o f  the I m n w t ) .  

It is also to be understoocl that tlie " people of degrees ", i.e. that  cl8'i and those 
others inferior to him can always trace the person of Imam (in which he is incarnated, 
by the guidance of the two signs of which one is his inherited no~nination "' and the 
other his descent. Hut the chosen, i.e. the Hujjat, k11011rs him since pre-eter~lal times 
by hi% miraculou5 knowledge and by innate disposition." In several past incarnations" 
some d5'is have not erred in recognising the Imam's person through being in 
possession of the true k t~~wledge  The reason (of their correct recognition) was 
their following that principle.'"ut the other d%'is, who were misguided, committed 
an error, the reason of which was that they took into consideration only the (Imam's) 
descent. Therefore they gave up Shah Nizar with his (real rights for) Tmamat"' 
This was the reason (why it happened in this way). 

I>OI 4 In the two  incarnation^,^' in which he dropped both indications,'' he first caused 
to appear his Hujjat and appointed him, and after this [Fol. 41 he withdrew his two 
signs and disappeared, even in his personal form, from amongst the "people of 
degrees." Later on the higher degrees of the believers3' traced the person of the Imam 
with the help' of the indication and guidance of the Hujjat after an examination 
of the matter. But some people, not strong (in their belief), did not listen to these 
arguments of the Hujjat  or (simply) were incapable of understanding then1 '* . . . . 
by the way of following the opiniou of the m a j ~ r i t y . ' ~  

( I  The Relation hetweelt thr I m a m  a n d  the Hujjat). 

I t  must be known alsc that the descendants of the Imam are of four kinds. 
-- -. - - -... . - 

* .  
8 In  this may t h e  sectarians understand the  word -J as  appears  f rom their teachings. I t ransla te  i t  a s "  inherit  

e d "  because i t  can be obtained only hy t he  way of appointment  from t h e  fa ther  of t h e  I m a m ,  which i q  usual 
terms means  simply bequeathmeut.  

91 The  degree of t he  I Iuj ja t  apparently is no t  considered a s  being legal only when inherited a s  it  is :n t h e  case of 
t h e  Imam.  The author  does not  touch this interesting question, b u t  i t  seelns t h a t  in principle th is  degree is ob ta ina l~ le  

t 
by  simple mortals (cf. Introduction, 1V) 

I t  is a very collimon way in mhich sec t a r i a i~s  express t he  idea of incarnation a s  being simply a " dress"  for the  

01.:. The  Ali-Ilahi use this word a s  well a s  a n d  especially ,.,,A a worrl of obscure etymology, supposed to 

11e Turkish. 
$9 This meaning of t he  word b,2 is also very common in sectarian li terature. 

.'? A very ambiguous expression which can equally meall: ' '   hey chnose Shah  Nixar /or I n ~ a l ~ ~ a t . "  All is caused b!. 

the  author ' s  confusion of t he  prepositions A, and I r .  1 prefer the  second reading a s  being more in accordance with 

the  historical events  here alluded to. 
See above footnote 1 8 .  

:'g Another hlstoriral allusion. h u t  u n f o r t ~ ~ n a t e l y  I cannot  identify i t  with ally degree of certainty. The history ol  

the  Ismaili Imams  from the  sectarian point o f  view is not  known,  and .  I believe, hardly  exists in their o\vn treatises. 
.'3 ' I  The  stronger ones amongst t he  people of  degrees," who arc d i ' i s  and the  two i?~n'dhnns(cf. fol. I Sv.) .  
'4 Something is dropped. 
'h& means imitation of the  riles nf rhe religion of the  majority witllout exa ln i t~ i~ lg  their n~~ll~elitiri t! . .  



First, those who are descended from him as  regards the body, just as IvLa~t-~Ali.'~ 
Secondly, those who are descendecl from hiln in their spiritual nature..-as Salman. 
Thirdly, those who are descended froin him as  regards both their spiritual nature 
and the body, just as Imam Hasan, who is called Ivziim-i-nzz~stawdn', i.e. " one to  
whom (the Imamat) is entrusted." " And the last, those who are descended from 
hiln as regards their body, spiritual nature and the Divinitjr "', as our lord (rnawliina) 
Husayn, who is caller1 Imiinz-i-mustnqirr, i.e permanent."" \\Then therefore it is 

explained that tlie Hujjat is a spiritual descendant of the Imam, in those days4" 
when he has entrusted the rank of uu j j a t  to his bodily descendants, [Fol.  4v.I this FOI. 

rank was obtainable by everybody, not only the chosen. (The Imam) always had a 

(separate) 12w for the colllmon people and another for the cho~en ,  and so he has i t  
(at  the present time). The first of them is intencled for the people" who know 
nothing about the secret teaching and, alnongst them, for all the orthodox. The 
law for the chosen exists for the inan who is following only the secret teachings 
and, with him, for all the sectarians, so tha t  both the categories4' will he benefited, as 
will be explained (further) in i ts  own place. 

( V I .  The Manifestatio~z o! the I m a m  i s  essential to the existence of the W o r l d ) .  

It is also to  be realised that  the I l~ i am inust be iiecessarily inanifested in 
all the three categories (of mankind), because he is in fact the "indispensably 
existent" and every thing besides him is but  " possibly existent." By this name any 
thing is called ~vhich cannot exist by itself. Now, when all these " possibly existent" 
objects are present (it proves that)  the Imam must be manifest in their generic class 
in both  existence^.^" If i t  were not so, the worlds +' could not exist. 

.'f~ This obviously artificial name is very similar to those used by Persian derwishes aud Ali-Ilahis. Both of them 
believe iu various incarnations of their saiuts in diflerent periods, but  as  these ideas are considered by the orthodox as 
heretical, they have iu\,ented a special systeln in wl~ich the same person has three d i f i e r e ~ ~ t  names: yl 
or his ordiuary name, c;a+ ,.,I or  a derwish surname, and ~ i + ? t a  (+..I wl~ich the derwishes receive a t  the high degree 

of initiatiou or, i l l  the case of snitits, the ualne of their " prototypc ". which he possessed when he was manifested in his 
real nature. Theirpc.~igrees are filled \\.it11 sinlilzr i l l n ~ l - ' . 4 l i s .  S i r f i t - ' A l i s .  Nirr - ' r l l i s ,  e tc . ,  but  unfortunately no body 
re~iie~nbers who is who in this ciphered tuultitude and their history is practicaily unrccoustructable. 

'7 I cannot remernber if this a ~ ~ d  the next terlils exist in the expos i t io~~s  of the western branch of the Ismailis. 
Iu Haft-Bib it is explained t h a t  by this name is called the Imarn, whose posterity are not Imams and therefore his 
Imamat is entrusted to him temporarily. 

.{Y In  tlie origiual text it was omitted but  added afterwards, aud it seems to  be quite natural from the context to  
accept this additior~. 

,'Y 111 " Haft-Rab" it is explained as ' '  having posterity." 
u' Literally, as in tlie text ,  "in these (=our)  days," but the verb is in the form of the Past Tense. as  also the 

verh ill the next connected serltel~ce. Therefore a mistake of ,>,;J for can be suggested, although it can be settled 
tillally only when the author's a l lus io~~ call be esplained. 

" ~ 3 , -  obviously n~eans  R collective name. 

';' cr# is used by the aothor (as many other words, e.g. j in various senses. Here it obviqusly means tile 
cate~ories of dlb and wkL,. A few lines later the salnc \vord is applied to the three religious sections of the existence. J 
i.e zhari'nl, ~ ~ t a ' r i l n l  aud !laqrqnt. 

. . 

'.' Again the same w,f. It is very difficult to see what the anther means, became these philosophic specolat io~~r 
were s e e ~ n i n ~ l y  beyond the capacity of his theoretic thouaht. 

J* Again dbCl. 
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If sonle one should say that an object is an iinpossibility because the opposite 
t o  (its) existence will be non-existence of the equal (accidental) being, not (the 
nou-existence) of the master of its essence, nor will its non-existence he counterpart 
of the presence of the "Indispensably-existent " ; or if he should say (that) they 
exist but are the cause one of the other,--all this is nonsense. 

Therefore [Fol. -j] it is clear that  the Imain must be manifested in both worlds, 
of which one is created and corporeal and the other produced by the Divine Will and 
spiritual, a s  well as in all three forins of the last mentioned.46 

In the created aud material world the posterity are always similar ( to  their 
progenitors), so tliat the son takes the place of his father. The saine is the case in 
the spiritual world of the Divine Will. So the adversaries say on the ground of the 
principles of their shari'at, the " people of degrees " from their own teaching and rhe 
" people of unity," i.e. Hujjat, from the " Divine assistance." '" 

;it tlie same time it is necessary to note also t h a t  the manifestation (of the 
Imam) in (all) these categories is illusory, not complete. If it were otherwise 
(it would seem as if) the accidental beings could (have the power to) govern (tlie 
world) ." 

The name " illusion" " is applied to something resembling any other, but being 
different from it in reality, just as a mirage which resembles the water, or a 
reflection in a mirro;, which are distinct (from what they seem to be). " The 
real" is called something which is itself, as the water (which the mirage resei~ibles) 
o r  the object (whose reflection is seen) in t he  mirror. And Rais gasan  '" 
s;~!-s in a poeitl : - 

Thou a r t  living as a man with mcu, before the eyes of men in this world ; 
In the  form of a man thou a r t  and with me11 thou remainest. 
Thou comest amongst men not showing thy real face, 
[ F o l .  5v . l  Because in thy pure and attributeless essence thou a r t  void of every a for^^^).'" 
If (thou appearest) anlongst the men, thou a r t  a man,  if amidst spirits-a spirit ,  
Thou grantest them their existence as well a s  go\.ernest them. 

:Ind the saine Rais says in (another) poem :- 
The reasoll why thou hast received the  illusory attrihutes. 
And why they became incslculal~le for the  world.b' 

-- - -- - . -~ - 

46 The  same a# which is opposed t o  PJIS 

.'5 ~ l i G  T h e  same term appeerson f .  r ; r t .  of th is  treatise. I n  other  books in u.hic11 I can  trace i t  a t  present i t  occur s i n  

l ~ m n ~ u ' l - I < i t l b ,  iu t he  form of d.,C:(; T h e  original meaning of th is  word is "strengthening." As it is applied t o  

t h e  form of the  k~~owleclge  possessed by t h e  Hu j j a t ,  who does no t  receive any teaching from the  I l n i m  and knows all 
himself, I prefer t o  translate i t  in th is  way in t he  sense of ' '  Divine ass is ta~ice  by  the  i~ l f l t~en re  of tlle Imam' s  essence." 
This term is also kao\vn to \Vestern Ismailism ant1 appears  several t imes in S. Guyard 's  " Fragments  relatifs h la doctrine 
des 1smaC.lis." p. 13 ( t e s t ) ,  also pp. 148 and 16n-161 (notc).  H e  refers also to (le Sacy's " Exposi ."  v. 11, p 85. 

47 I t  is all obscure sentence. A t  first i t  offers a clear translation by  readins  &"A 0 l i L . r  ,.La (wi th  rdn/nk). 

This gives the  meaning : "If i e were t o  he manifested in his real esscnce, Ire iitortld gover-71 the accidel~ta l  heings. 
Rut  so i t  is in tac t ,  as  the  sectarians affirm. Therefore the  stress is 011 the /orm it1 ~vhicll  he  appears  and  t h e  obviolls 
intention of the  author  mus t  he  to say tha t  t h e  I m a m  callnot manifest l ~ i ~ n s e l f  in all his c lory In this accidental 
iorrn b e c a ~ ~ s e  i t  would seem t h a t  one of these f o r n ~ s  Koverns the others. 

The  plural form is probably a mistake. rfi See ebovc, introduction, ( [~o lno te  I:. 

The  usual and essential doctrine of  t hc  sectarians. Cf. in t ro~luct ion I V ,  footnote 3 1 .  
b l  &I hardly means anythlng else. 



TRANSLATION. 

Is tha t  every religion, whether i t  be t rue  or fa!se, bad or good. 
Invented its own way (of worship) aud calls thee by a different nalne. 
Of all these names and  at t r ibutes ,  which appeared, 
It is as  if a gal.den rose up  with young waving trees. b' 

Thou a r t  partaking in all these, only f rom thee  
Coines the existence of all these, inherent i n  t h e  beings. 
But  in the eyes of the  t r u t h ,  in  t h y  real essence thou  a r t  
Really void of all the  at t r ibutes  and all t h e  names. 

And Khwsja - Nasir " says :- 

0 thou in whose existcilce is a possibility of being for t h e  worltl, 
0 thou in whose protection is mankind's safety ! 
As a person thou a r t  the  manifestatioll of t h e  Divine Light,  
Aud in the view of reason thou a r t  t h e  source o i  the  different kinds of creatious of the  world. 

Thou co~nes t  appearing t o  the eyes of all creatures, 
But  rernainest hiddell even from t h e   universal Iicasnn in t h y  inystcrious power. 
.ill three worlds are with thee aud thou hast been with all of them, 
Both (the material and spiritual) worlds come from thee bu t  thou a r t  far frotn all of them. 

[Fol. 61 (Therefore) it is to  be understood, that  only the ~nanifestation of the 
Iinain in these worlds is their real cause, no t  anything else. 

( I .  Defi~zitio~z of t l ~ c  Degree of the Hujjat) .  

Having explained what is known by the rlanle of the Imam, I will proceed t o  
discuss the definition of (the degree of) the Hujjat .  Know tha t  by this mine  a 
person is called whose real essence is the same as tha t  of the Imam from all eternity. 
He becomes inanifested in this world for the sake of the "people of degrees" in 
order by having instructed then1 in his teaching to  make them recognise the Imam, 
because the Inlain himself is free froin (the necessity of) adopting (the teaching) or 
trailsinittiilg it (to anybody)." The Hujjat, however, free froin (the necessity 
of) receiving (any body's) instruction, is not free froin the duty (of delivering his 
teaching). Aild the da'i as well as the three hVegrees  after him are not free (from 
both duties). The ~ ~ e o f i l ~ , y t c  I"' is not allowed to  teach " and needs only to accept the 
instruction. 

1 take ti! J(& as a definitive co~npounll. the garden of youug trees." The word c,$j is not comnloll, but  
&i in combination with verbs, especially a~,t= in seeue of '' to s tar t ,"  " to  lnove." etc., is much used. 

5.' Ci. introduction, 11, footnote 18. 
54 The a~itllor often uses here the word 131 without ally further defii~ition, but  it is cle:~r from the context that  

Ineeus only the duty of Le:~cl~ing. 
& 

ah Sic. Very oftell there is a rank called ha, I '  the teacher," but  it is not clear whether it is a separate degree 
f 

or whethcr olle of the ti~a'db!l?ilus is b e a r i ~ ~ g  this title. With reference Lo the terlll rk and a ~ a r  cf. S. Guyard, op. 
cit.. p. 20 a ~ ~ d  I IS .  

h-3 This r e ~ ~ d e r i ~ ~ g  of ,\+L n l t l ~ o ~ ~ g l ~  I I O ~  quite adequate is st~llicieut to explai~i  the essential side of his positio~l 

alllollgst the other degrees. 
h l  The autllor uses the vtord ,a1 i l l  five difiereut inea l~ i l~gs :  ( I )  f l  ( ,.Jb ) the Divi~le Will (Tol. IU.); ( 2 )  tile rallh 
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Therefore i t  is now clear that  the XIujjat has a necessity to  deliver his teaching 
and others need either accept i t  and transmit or only adopt it. And if he do not 

appear and teach, the " people of degrees" will fail in attaining salvation and 
Fol.6.v. perfection (in) the next life and therefore [Fol. 6v.I there will be no use in the creation 

of the world. 

( I .  The Logical Proof of tlze Necessity of the Hztjjnt). 

There are numerous indications, in logical arguments as well as in tradition, 
showing tha t  without the help of the Hujjat  i t  is impossible to  recognise the Imam. 

The logical proof is as follows. I11 every thing existent its perfect quality 
cannot pass from the state of potency into action without an impulse from outside. 
If it could be otherwise, the result necessarily would be that  all the (material) bodies, 
in which the ability of lnove~zzent is considered as their most perfect state, could 
come into activity spontaneously, without being compelled by something else, which 
" stays behind them," i.e. in some of them the vegetable spirit, and in the others the 
anitnal or human spirit. If this is the case with the body, which belongs to the 
world of semblance, in the spirit, which is the archetype (of the body), without 
(the help of) the Hujjat no spiritual movement can exist, because it is the pro- 
gress from the vices towards (moral) perfection atid traizsmittiug i3 (the teaching) to  
those able (to accept i t ) .  

(ILY.  The Tvnliitiojznl Proofs of the Nct,cssitv o/ tlze H~tjjnt) 

The proof of tradition (can be obtained) first froin the orthodox teachings of 
shari'at ", which are called by their followers " the word of God and of the Prophet," 
and also from the teachings of the "worshippers of the Truth," 'jn who are opposed to  
the orthodox, as Hakiln Satla'i, (Jalalu'd-Din) Rumi " the revealer," S h a y ~ h  'Attar 
and others. Xlld even from the words of the Hgtinis, by whose mouths God is 

pol 7 .  speaking. [Fol. 71.. They (all) refute their own stateinents (hy contradictions), but 
cannot understand this even if these contradictions becoine patent." "I'here are also 
teachings of the mystery of the (eternal) Truth, revealed by the Iinam, in the time 
of his perfect incarnation, or by his Hujjat who is always coinpletely inani- 
fested. 

Whenever in the cornmon"' teaching of sliari'at the Qoran, the 1,ord (;ahriel, 
Mikavl, Israfil arul -4zrail are spoken of, their real meaning aud archetype, as can be 
explained, is thtr Hujjat, because in interpretation, " ta'wil," the ineaninp of the 
' 6  angel " i~ the " 1)eople of unity," i.e. the Hujjat, nobocly else. And wherever dii'i  

... . . . . . 

or position ( >PLI-.-I fo1 1) ; ( 3 )  commantlment or teach in^ ( ,.lc ,a1 , ff.  41'. . I 2 ;  1 5 )  ; (4)  here i l l  the 
sense of the " active religious life." " preachil~g," aud ( 5 )  rlue.;tion ( I .  I O I , ) .  ~t is a good example of the author's 
terminology. 

69 I J I  again without a direct object. I keep it i l l  the same sellse ;IS in the i )recedi~~g chapter. 
LLiterally outer tcachiug of shari'at (not interpreted by In 'wr l ) .  

6 3  By the name Ahl-i-llnrlq inany sects call themselves, just as is the case with the Persi:ar~ Ali-llahi. 
" I t  means apparently that the Batinis cau be in suc l~  ~leplorable conditiorl i f  lei1 without guid~unce o f  tilt 

Hujjat. Sec fnotnote 51,.  
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is mentiolled, it means the prophet, as  in the Qorali there is a verse (let His word be 
exalted " .  . . calling t,o\vards God, by His order, as a burning candle." 64  And 

as regards (his statell~ellt) that  he (Mahammad) was receiving revelation from Gabriel, 
i.e. that he was a da'i, he received instruction froin SalmBn and the words \vhicli 
he uttered prove this :  " If Aha-Qharr could know what is in the mind of Sa1ma11 
truly he would call him an unbeliever " I", which means that should Abii-Bharr be 
aware of what is in Salman's heart he would kill him. 1711en our Lord (Savyicl-na)" 

was askecl about the ~neatiing O F  this tradition of the Prophet [Fol .  711.1, he said in 
reply that if Salman were to  say t o  Abu-Xharr that  his, Salman's, position is superior 
to that of the Prophet and that  Mawlanii 'Ali is the creator and the architect of the 
world, the for~iier would look upon these words as a heresy and slay Salnlan. 

There are (words) of the Prince of the believers (Ali) : i' Sallnan is with us  (as one) 
of (our own) family, a sun from the Light of God, a part  of us (and) from us. 
The heart of a true believer is the Light of God, but  no believer is as powerful as 
Salnlan although a believer is eternal in the two wcrlds." 'I 

RBrni, the revealer, says about ichidr and Moses, tha t  the latter was learning 
~~erfect ion from the former. And in the beginning, when Moses had not received 
from him a (revealed) instruction, he could ilot realise the mysterious meaning of 
I<hi?rJs -- actions. So Runli says in his nlathilawi :-- 

That  boy whose th roa t  Khidr lias cut ,  
The comnlon people will not u u d e r s t a ~ ~ d  his mysterx. 
Even from Illoses, with all his wisdom aud wit,  
I t  remained Iliddeu. Thou, o ~ v i n g l e ~ s ,  d o  not t r y  t o  Hy ! 

Hakiln Nizari says (alluding to this story) :- 
If i t  had been an easy thing t o  penetrate to  t h a t  source (of  mystery). 
How could Moses turn back from Khidr in confusio~i ? 

The Paradise of Adam, the Ark of Noah, the visioil [Fol. 81 of Abraham, Jesus Fol 
and Mary, the mount Sinai of RIoses, Gabriel of Mustaf3-all these are (forms of) 
the Hujjat. All the orthodox believe in this (tradition), but  they do not know 
about its interpretation (tcz'wil). Just as Amir Sayyid 'Ali-i-Wa'iz, one of the 
orthodox, in a poem con~posed in praise of ,Mi, says that once (the Prophet) was 
sitting and Gabriel was by his side. At this time the Pri~ice (of the believers, Ali) 
entered the house and Gabriel paid respect to  him. The P r ~ p h e t  asked : " Why hast 

-- . - -- -- 

"' As I pointed ou t  above (iootuote zo), t h e  author is so accustonlcd to using these pia~~kcxpressions in  every 

day life that they slip involu~l tar i ly  into his wr i t ing .  Or is it the fault of the copyist ? 
64 The !loran, S X X I I I ,  45. 

" However strange it may  be this i ,nd~ l l r  is ~ l l e ~ ~ t i o ~ l e d  even by a uoderate shi 'ite writer of the I V  c. A.H., Abti 'Amr 
=lul?alnlllad b. 'I :mnr b. 'Abcli'l- 'Azlz I<ashi in his book Jt+.l'J1~ ) I t i l  &;,a, ( L i t l ~ .  Bby, 1317). p. 12, with an i s m i l /  

~cucl l ing  to J a . f ~ r  Sacllq: d l ~ i l  ,IrlA -1; , , J . 111 the present text the  place is badly rnntilated and u 
1 reconstrt~cted it in nccordance wi th  the ailtllor ~ n c ~ l t i o ~ ~ e d  bere. 

O V f .  above ~ h c  Introdt~ct ion,  11, i111d thc foot11ot~ 15. 
" I t  is obviollsly - c o ~ ~ ~ b i n a t i o l l  of various traditional holy utterances of the  Inlanls and the Prophet. The first 

f i s  very colllruo11 (cf.  op. cit., pp. S ,  lo), the second part I could not trace. 

" The mell-knowll story iu Rfat&lawi of Jnlalu'd-Din Rilmi. 
" 'Ali bin Husnyn Waaiz Kishifi, cf. illtroduction, 11, and footnote 10. 



thou such veneration for my little boy ? " To this Gabriel replied : " He was my 

teacher in the beginning of my existence." Then the Prophet asked : "How much 

time passed since thy creation ? " Gabriel replied :- 
" Although I do not know the (exact) number of lny years, 

I know a s tar ,  an ornament of the Divine Throne. 
I t  is a star whicli only once in every thirty thousand years 
Rises over the greatest and the highest Throne (of God). 
Since the time when I came into existence by His might, 
Tha t  sl.ar thir ty  thousand times appeared t o  me." 

It is said also that  although Gabriel has the form of a bird,1° as the other 
1 . 8 .  angels, on that day however he appeared [Fol. 8v.I to the Prophet in the form of 

a man, and as a man was sitting by the side of Mustafa. In  fact the Imam who is 
the "origin" and Gabriel, who follows him, as well as Mustafa, who follows Gabriel, 
all of thetn always hnve the appearance of a man ; and later, when Mustafg acceptecl 
the ttaching of the Hujjat, their real essence became (also) one. Not only can Mustafs, 
the " strong one " amongst the "people of degrees," join them, but  the other 
degrees which are inferior to him can become joined with then1 as soon as' they 
obtain the same knowledge. 

Amidst the traditions current amongst the orthodox there is one in which it 
is related that somebody asked '_xisha if it is true that the Prophet says that on a 

- 

certain night I '  he went to heaven and saw those things (of which he told). 'Aisha 
said in repl). : " I saw only that he weiit out from the house and catne back so soon 
that water mas still flowing from the jug which he struck with the skirt of his cloth 
when going out. And I do not know anything as regards what he says that  Gabriel 
1,rings messages to him. I know only that occasionally the " barefooted " Salman 

1:01 9. coines and tells soinethi~~g secretly and [Fol. q] after a short time the Prophet 
begins to say that Gabriel descended and tolcl him from the mouth of God so 
and so." 

In  short, all the tradition of the orthodox gives evidence that Gabliel is (in 
i eality) Salman, but they cannot understand this. And what the " people of Truth " 
say is as well absolute evidence that the Inlani has said : " Salman is froin me and 
i am from Salnlan." In another place he said : " Salman is one of the gates of 
Paradise," because the door of Paradise is a man, and therefore the whole place of 
~t must be a man. In another place he says: "Salman is the door of Paradise" 
but (he does) not (say) the " soul :' of Paradise." In some other place I '  he says 

l o  This is not merely a trace of t h e  local folklore of t h e  country  where the  au tho r  lives. This: idea is apparent ly  o f  
great ant iqui ty  a t ~ d  is widespread in t h e  Eas t .  Exact ly  t he  same is t he  idea of t he  Uezidis (cf. Le dtcouver te  rkcenlc 
cles deux  livres hacrks cles Yezidis, p. i l ~ ~ n s l a s e  Marie, t he  Authropos. v. X X \ .  (rrjl I ) ,  p. 37 and I sya  Joseph,  Yezidi 
texts ,  the  American Journal  of  Semitic La l~gr~nges  at111 Li tera tures ,  v .  25 (rrros-y), p .  rz3),  if t h e  sacred books of thls 
~ c t .  discovered la te ly ,  are  genuine. 

l1 A n  allusion t o  t h e  night of  ~'lti'ra]. 'I'he story iu well knon.11 a ~ ~ d  usually is brought  by  the  orthodox Llleologia~~s as  
C I I I  a rgument  in favour  of the  exactly opposite s ta tement ,  i.e. t ha t  t he  Prophet really travelled in that shor t  t i ~ n e .  

19 Or " place" ( ,It which is similar ill writing) in accordance with ahovc &. 
'j From all these +[a,n,*fi> =(+ i t  is very prohable t ha t  the  author  refers Lo a certain I,ook, wliiclt suppliwl 

l~ i ln  with this information. 



((1 am with my friends everywhere they would seek for me, in hills, on the plain, 
i l l  the dcsert," ctc.l+ And everybody to  whom he revealed his essence, i.c. the know- 
ledge of him, is not io need of being physically connected rv~th  the Imam.'b This 
(was in the time of) the Great Resurrectioo.'* In  another place he says .  

" Be to  me and I will make thee like myself," i.e. [Fol .  qzr.1 " obey lne and 

thou wilt be similar to  lnyself as  Salman." 

Rais Hasail says :- 
T h o ~ ~  ar t  one whose " Door " in this world is t h e  Hujjat.17 
( I t  call be said) by a 11unrlred thousaud m : ~ u l ' i ;  t h a t  he is similar to  and of t!le same 

origin as thee. 
(About) his position, which is similar t o  t h a t  of the " t,svo bows' length," l 3  

Wisdom tells in Kenolna (Emptiness) aud  Plerbma (Fulness) .~ '  I 

And the same author in another place says :- 
S a l ~ n a n  Farsi, who is the  creator of t h e  world,Bn 
I s  the  " door" (to the  knowledge) of Ali. Let us begin (this poem) with mention of his 

name. 
He prostrated hilliself in v e ~ ~ e r a t i o n  of t h e  face of God for the  reason 
Tha t  we also would do prostration for t h e  worship,oF the  face of God.81 

Hakim Niziiri says :- 
0 I,ord, in the  great  revelation, 
In  which thou hast  unveiled the  hidden mystery, 
I£  thou hast ma~iifested in secret 
I t  is because thou hast  caused the  trumpets (of the  Resurrection) t o  be blown by t h y  

Hujjat.  

The same poet in these " ~nu~ziijiit " 9'  says :- 
By the t ruth of the prophets and thy  Hujjat ,  
Who made ready the  way t o  t h y  teaching (dn'wat) .  

Hakirn Thansi says in a poem (composcd in praise of) Iskandar " regarding the 
~tircumstances of his joining the teaching of the Hujjat : [Fol. 101 

'l'he t rue belief became glorious ill the world in my eyes because i t  was told me 
Tha t  the exalted guide ( t a  i t )  is he, the  " gate or" Mauliinii." 

74 In Persia CI,& is called a swamp (as in Seistan). 

75  Cf. introduction, I V ,  footnote 41. 
? .  It would he interesting to  discovcr whether it means the same w1<15iJ1 ialCj referred t o  by E Browne. " A lit. 

Hist of Persia," 1 .  11, p. 454. 

11 The versc is 1-ery bad as regards i ts  prosody. 
:' Thr popi11ar metaphor borrowed from the Qoran. 

: ' I  Is nnt the word .: .i hcre a t ak l rn l l s~s  of the poet ? About I n ,  i ( i  cf.  S. Guyard, op. c i t . .  p. rf i .  
Y I Cf. i ~ ~ t r o d l ~ c t i o ~ ~ ,  IV. 81 The verses are in a hopeless condition. 
'2 Something is wroug with this verse, probably with )I. instead of which ,.,* perhaps wonld be better. 
v '  Tllc ' '  praying sung," which r~sually deals with praise to  the Prophet, etc.  
$1 Ci.  111trod11ctiol1, 11, nud footnote 12 .  



Khwaja Nas r says :-- 
When his Hu j j a t  will blow the  first of his t rumpets ,  
H e  will kill nll those who are still living in possession of knowledge. 
And when H e  in his own person will blow t h e  t rumpe t  of t he  Resurrection 
H e  will make alive all whc  died in ignorance.q6 

In another poem it is said :- 
Whoercr  does ~ l o t  know \vithout doub t  the  Hu j j a t  of t he  'Cruth in th is  world,  
H e  has  no eye which can see, he is t h e  most blind of all t h e  blind. 

Khwaja Q3siin frotn Tushtar " says :- 

I have obtained the  knowledge of t h e  I m a m  o f  my t ime ,  with t h e  help of a m a ~ ~ , ~ ~  
' 

Who is hirnself t he  i:lcomparnble name of t h e  Single God. 

That mail is the Huj jat and the " incomparable name," which is the name of 
the Imam, is the e u j j a t  as well, because (only) he is the real name of the Inlam and 
only from him is it possible to acqliire a knowledge of the Imam, and not from those 
fictitious names. The teaching concealed in the majority of the books " and poems 
current amongst this sect, is that the " door of the ~nercy " and the "gate of the 
knowledge " of the Imam is the Hujjat, leading to  the persoil and the name of the 
Imam and (as in ordinary life) whoever comes through the door enters the houqe 
and who does not do so cannot come into it. 

FOI. IOU. The nature and the real essence of both [Fol. 1ov.1 are the same. This doctrine 
was explained several times. And if it were not so and they both were not the 
same, in this case one of them would be God, and the other a creature. But God 
cannot be rccognised from the creature. This is the difference in the teaching of the 
present sect and intuitive systems." The doctrines of the orthodox say the same, 
although they cannot understand these indications. 

0 my pir,  m y  God with thy  help I k ~ ~ a w  t h e  T r u t l ~ ,  
0 m y  guide a n J  leader ~ i t h  t h y  assistance I found the  Tru th  

And it is said :-- 
The men of God -,re not God himself. 
B u t  they are  n o t  distinct from 

(And another verse) :- 

For t h e  reason t h a t  t h y  eyes a re  weak, 
T h y  first object of worship mus t  be t h e  pi1 

qb The rule8 of prosody are almost ignored. 

56 Called by tbe Persians S h ~ r s t n r .  Y l  Not a good word from the view of prosody, and not quite right f : o ~ n  
Lhe grom~riatical point of view. 

'9 Cf. In~roduct ior~,  11, footnote 6.  
?Y TLle word byhi ~brobably is used ill  n sellst. similar Lo ~~pll; and opposed t o  ~ ? i L k  ant1 ulenlls ( I  s11ppo5~1  

simply " superficial." 'The word is a pleonasm, commou ill  colloquial language. 
""t is not quite clear if the author ci[cs tllese verses as an evirlel~ce fr7m tlie sectaria11 sitle or a s  i l l u s t r a t i , ~ ~ ~ ~  

of the orthodox doctrines he speaks ahollt. Anyhow these three quotations arc u ~ ~ m i s t n k a b l ~  sectarian, 11~1t o11ly 
confined to the Istnailis hut also used by Ali-Il.?llis, etc.  The secol~d quo(alio11 is very cornmon a m o ~ ~ g s t  tllc dermisl~rs 



TRANSLATION. 3 7 

(X. Tllc Rensolt w h y  the I ~ n n i ~ z  and his Hlrjjnt are the slrlne ZII their essclzcc h l l f  

sc f in~~nte  ill t11ei1' hodilv ( l p p e n ~ / m z c e . )  

1f sollle olle sllould ;lsk ~ ~ 1 1 ~ 7  they ;Ire the same as regards tlieir nature but  exi:;t 
ieparately ill the bodily fol-ln----he lnay be answered iu two ways. 

(TIle firstj explanation is this. If their persons were not different SO tha t  oiie 
of them lllight p re~c l l  in favour of the other, a suspicion inight arise amongst the 
common l~eople and they might think tliat lie is doing this for a lllean purpose if l ~ e  
were to call thein to  join his own cause. Hut as long as he l~reaches apparently in 
favour of the other, the inob does iiot consider him IlFol. 11.1 as doing this in hi:; FO1. 

own favour, being ignor:int of tlie fa.ct tha t  both of them are one. They live in tlie 

world of multitude '' and find a proof of the Truth of tlie religion of our 1,orcl and 
his Hujjat in what is said in tlie "blessed books." " ?:it the saiile time if the Imam 
and his Hujjat were not the same irl their religion ancl preaching, the result necessarily 
would be that this their religion and the Truth are different, mailifold. .And as 
soon as the (true) religion becomes inanifold it illakes no difference wliether there he 
two (sects) or seventy-one." 

The second reply is as follows : If their persons were not different, so tha t  one 
could manifest himself in all the three worlds and the other observe the Truth only, 
a doubt might appear in tlle religion of the " people of degrees,' ' mrho are the seekers 
7fter the wa~7 to  the Truth, about the real character of llis preaching. 

By these logical proofs and the evidence of' tradition it is explained why in the 
six thousand years of the " night of the religion" the knowledge of Imam callnot he 
acquired without the help of his Hujjat. 

(A-I. Tlte H~djjat 's  ~Wiraceiloz~s Knowledge.) 

Now it is necessary to know what is the sign of his miracle 'hand why he is 
manifested in the for111s" of Truth (otlly). The first reason is as follows. I will begin 
to explain the sign of his rn i ra~le . '~  [Fol. 1rv.1 The Hujjat  necessarily must possess POI. 

a sign or a iniracle which could not be performed as well by any created or spiritu:ll 
being. The iniracles (ill general) are usually of two kinds. One is tha t  performed 
I)y the actioii of physical power and the other by (miraculous) knowledge and 
argument. Each of these kiitds can be imitated, i.e. (an action may be done which 
is) si~nilar to it but is not t h e  same iu reality. 

The iniracle which depends on an action of the physical power is called th s t  
wliicl liappeiis in tlie inaterial world, while the miracle of knowledge and persuasiol~ 

i l l  Persia, wllo say ' r :~~o++j  I +  I& )( L , i ? J  . p + i l ~ + . ;  I,\& I: ,lr, :\I1 three citations are 1nuc11 used in the Upycl- 
0x11s  rcgioil~ where p~r-worship is coi11i11ol1, cf .  Uicldlllpl~. 'Tribes of the Hincloo-koosh, rR80, pp. 11s-125. 

(1' Opposed to w \ ~ ,  ,.!IL, " Apparently s c c t a r i n ~ ~ .  
""111 allusion to the usual Mullnlnmodan idea of the se\-crlty.t\vo religio~ls of the world. of \vhich only one is the 

true and the rclnainder are false. 
'4 Again the r?llt:l, \vhich here can be rel~deretl more literally by " existenccs." 

Ub Mny he :  '' the sign and t~iirncle" (by which his S l~~j ja t sh ip  can be prorerl). 
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appears in the mental sphere." Tn all beings actioa and power belong to  their 

material side wllich they as well as the Hujjat pvssess. There could be no greater 

power than if a man were to subdue to hilnself the whole world and slay all mankind. 
And he may abide in such condition (of greatness), but a lion or a snake nlay kill hjnl 
although llobody can say that  a lion or a snake is better than that  man, they 
being oilly animals. a n d  as (a physical miracle) car? come from at1 animal, (it can 
happen also from the other categories of the material world)," as from a plant in 
(the power) of producing fruits, from minerals it1 affecting the senses," from fire, 
wind, water, earth, (in short) no wollderful anrl strange peculiarity of the material 
qualities or action can be possessed by any single individual object in the world 

pol. ,,. which cannot [Fol. 121 be shared by the others. 
The imitation of the miracle of knowledge" can also be shared by many 

(living beings). Such are sorcery, incantation, the miracles of the saints,lnn astrologers, 
fortune-tellers, " comb-seers," '" '  etc., who (also) reveal the secrets of the created 
world. Therefore it is clear that  the miracle inimitable and the sign the like of 
which nobody can produce is the Hujjat's true knowledge which he possesses for 
the negation of the wrong and the establishment of the Truth, which is (the teaching 
about) the Imam. And no otle who is reasonable and just can deny it. 

This is the miracle which nobody else can perforin and this wonderful power 
belongs only to the Hujjat.'"' There are also many indications proving tha t  the 
knowledge of the Hujjat is the "word of the Truth," '"'" and tha t  his miracle is the 
same, not a physical action. These indications can be found in the teaching of the 
orthodox, which is the "commandment to  the common ", as well as in the " secret 
\visdom," or the teaching of the Truth, which is the " commandment t c  the chosen." 

There are many verses of the Qoran in the " open " teachings of the orthodox 
- 

(proving this statement). One of them says: "On the prophet depends only 
 reaching ," I " '  which means that  it is possible to  demand from the prophet, i.e. 
(hbriel, only this delivery of his message, which is instruction in the explanation 
of the doctrine about the unity of the True Lord, and nothing else. 

96 I do  not  translate ,) hy " spir i t"  here t o  avoid c o n f ~ ~ s i o ~ ~  mith The  word iileans soul"  in t h e  

s a s e  of consciousness and  therelore " mentality " : ~ o l ~ l d  be  the  ilearest in ~ n e a ~ ~ i u q .  7 ') 

u l  Something is omit ted in t he  text .  
99 It is a very pecu l~a r  word being Arabic mith a Persian suffix. I t  a lay he  simply a f an ta sy  of t h e  scribe who 

could not  recognise another  word used originally. 
I t  is an  obvious lapsus c a l a n ~ i  and  therefore I read ,*LC - 

1") I t  is remarkable t h a t  the  author  classes t he  mil.aculous deeds of sa iuts  wit11 sorcery, e tc .  This  m a y  be connected 
with zonie special principles of his religion. 

[('I M y  inqniries ahou t  this sor t  of fortune-tcllers in Persia and  Rukhara  were resultless. 'Therc is a peculiar way  o[ 
frr:tune telling by looking on the  blarlr of a knife ,  which is common i n  the rli.;trirt o f  J1lwayn, nor th  of Sabzewsr  ill 
1;horasan. This profession is heredilary and  special knives nrr used. 

I t  is remarkable t ha t  th is  proof of t he  uu j j a t ' s  s l~pernntural  inissioll, e t c , ,  I S  ,yard for word t h a t  used by  

orthodox in favollr of  Aluhamnind's claims for being recog~~iscr l  a s  tile final prophet .  etc.  Nearly olle thollsand Yearh 
r, i  i n d e ~ r n d e n t  existence of  this religious coinlnunity could not  help theln to irlvrllt anvthing more i n g e ~ ~ i o u s .  

lflpfl An olll~sion apparentl?. to sr~liie sncrerl lormula. bu t  i t  lllay I,c, ill accordallce rnith tile phi loropl~ic  telldencics 
something like a poor and  half I n r ~ o t t e c ~  recollection of  t h c  doctrine about  the 0 1,ogos " etc .  

The Qoran, I-. 99. 



There is also a tradition of the Prophet saying: " We made prohibited to  . . . . . 
but the right is reverted [Fol. 1sv.J . . . . . . . . their food and drink until they know 
their Creator and Lord." In '  It ineans tha t  to  those who did not acquire the 
knowledge (of the Imam) even the things are prohibited which are allowe(! by the 
shari'at, but to the " ltnower" even tha t  which is prohibited by the orthodos 
doctrines is permitted, as (drinking) wine, etc. But this "knower" is only one, or 

those who are with him as regards the teaching. 
The proofs from the secret doctrines of the Truth are the utterances of the 

Hujjats I n 6  and d8'is First the saying of the Great Rais : - 

The wine which thou drinkest in this world by any body's order, 
Consider it irl its deg~ce  a; the wine of the i n a ~ ~ ~ f e s t a t i o n . ~ " ~  

If any drinks it by the order of the " inan of Tru th"  and gives i t  t o  others i t  
may be lawful. Therefore how cau i t  be prohibited ! Hakim Niz8ri says :- 

Thou hast not recognised the Imam of thy Time and hast not tried to find him. 
Then know clearly that gold and prop;-rty are unlawfiil to thee.  

Now, if it i; impossible to  see iiis actioils (and) lie cannot be recognised without 
(the evidence of) a miracle and sign, the11 what can be an indication of him except 
his words ? ln  the majority of books i t  is stated in this way : tlie " revealer," i.e. 
the "word of the Truth," must be considered as a " iiliracle of knowledge." In 
some other places [Fol.  131 it is said tha t  i t  is necessary t o  hear frotn the " revealer," 
i.e. the Hujjat, the " True iVord " which is the "word of the Truth," "" which is tlie 
Iinam.l"* -After this it is necessary to accept his Hujjat. And the purpose of listeninq 
to this " word" is to learn its meaning, which is tllc negation of the false and 
affirmation of the (truth ol the) Imam. I11 the same way in the shari'at the truth 
of the formula " These is no deity except Allah," has to  be heard frotn the revealw 
of the orthodox cioctrines, i.e. Muhammad. The meaning of these two formulas of 
ihe " evidence " (slzalzZdat), of which one is in the sliari'at and the other in haqiqat, 
is refutation of the false and affirnlation of the Truth But in this religion l U 8  no- 
body call be recognised as a true believer until lle proves by (proper) arguments and 
indications (his) negation of the false and ackilcwledg~nent of the Truth, i.e. the 
Imam. Nobody will corisider hi111 a true l~eliever froin the mere fact of his having 

!~ronounced the forirlula (of tlie confessiou) although ill the shari'at i t  is so. And 
so " the word of the Truth " cannot be taken as the evidence except on that  single 
occasion."" 

- . - - -- -- - - 
"11 A very ~nutilated place (probably in the origi~lal copy from which the present is made). 
' O b  Uxistil~g at the same time. or several incarnations of the one ? 

'08  The Nusayris freely uso wiue in thrir lor~lls of worship. Is it not an allusion Lo the s i ~ ~ ~ i l a r  use of wine for t l ~ v  
religiol~s symbol is^^^ ? 

' " 1  There are srvel.al ', prc-elernol." etc . .  forrnulas ivritteu 011 thc thl.one of Cod, etc . ,  in the sectarian beliefs 
A consideral~lc ni111111er of  then^ are personified it1 I~mmu'l-Kit8b.  Abollt > n J l  d..U cf. S. Guyard, op. cit. 
PI!. jo, 167. 17s. 

'"y M a y  it lneau, ' a  that which is Lold about the Inlam " ? 

luQgaiu ~ , i .  The place is obviously very ~nutilated. 
"(' Obviously, fro111 the coutext, in case of the llujjet. 
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( X I I .  T h e  Reasol~ zrlhy the Hujjnt can be m n ~ ~ i f ~ s t e d  i n  tlze " Trzttlc " orzly.) 

Now, wlleii the miracle and sign of the Hujjat, which are " the word of the 
Truth," are explained, one must know why he becoines manifested in the haqiqat 
(the eternal Truth) only, and  why, as every body says, he makes'I1 things which point 
out that he absolutely does not observe the prescriptions of the shari'at. The reason 
is that in the beginning of every milleunial period, when all the institutions governing 

Fol. 13v. ill this epoch are forined [Fol. 13v.1, there are, besides the Hujjat ,  only three persons 
(taking part in establishing the doctrines),"' not more. They are, the prophet,"' 
tlle Imam and the orthodox ruler."' The prophet has to  appear in the two forms 
of the religion,Ilb because he does not possess the degree of the EIujjat. The I m a n ~  
must be manifested in the three worlds and the ruler of the orthodox only in the 
sliari'at. 

Therefore if the Hujjat should obey"' the orthodox laws, doubts as to his 
propaganda in favour of the Truth would arise amongst his followers. ,And if he 
should like to be inatiifested in the orthodox world (as well as amongst the believers 
of the hidden 'I'ruth) he would be a sinner, perhaps worse than a sinner. This is why 
in the beginning of the period of Muhaminad io which we are living, the Hujjat was 
Salman, who by no means followed the prescriptions of the shari'at, but intentionally 
and in the presence of every body was doing unlawful things. This is why all the 
adversaries blamed him. 

But the Prince (of the believers-Ali) observed the cominaiidiilents of the 
shari'at and after the. death of the Prophet took the oat11 of allegiance to  :&a-~akr  
although he did not allow Salman to  clo the sanle. 'C17hen 'Onlar having grasped 
tlie collar of Ali was dragging him to swear allegiance, some one of the adversaries 
caiile forth and begail to abuse Salman, saying: 'How comes it that the ixrson, 
ahout whom thou tellest all these (stories) and to whorn thou ascribest such 
extraordinary qualities, is now dragged in such humility to take an oath of nllegiance 

. to Aba-Bakr ? " Salman in reply said : "If he liked [Fol .  14 1 lle could nlake this 
that, and that this," pointing a t  the same time to the earth and the sky. But the 
Prince, having looked upon hit11 angrily, said : ' One must not say everything he 
knows.' Hut when ('Otnar) grasped the collar of Salman and dragged hi111 with all 

1 1  i A very ~nu t i l a t ed  1)l:ice. 

1 1 - 2  I t  would be i ~ ~ t r r e s l i ~ ~ g  tu know whether all the three always accolnpany the  Imam.  'I'his idea of t h e  reincarnated 
c o m p a ~ ~ i o ~ ~ s  " is e s s c ~ ~ t ! a l  Lo t h e  doctriiies of t he  Ali-Ilahi and the  Nusayrib. 

113 i.e. Gabrlrl  (cf .  fol. 12). 
114 H e  1l111st be in t h e  1i111e of  Ali no o l ~ c  other t han  A l u l ~ a n ~ ~ n a d .  I (  is howcver doubtful heca l~se  Ile w a s . ~ t .  

5atlle t ime a d a ' ~  (cf.  fol. 7 ) .  11 it i.i !lot so this " rlllcr" n ~ ! ~ s t  be  soug l~ t  outside of U I ~  AIu l i am~i~adan  c o i n m u ~ ~ i t y  o 
tha t  t ime,  provided the au tho r  was suiticieotly versed in history r v l ~ c ~ ~  ~ n a l ; i ~ ~ g  this  s t a t e n l e ~ ~ t .  

1 ' 5  Again t h e  confusion with the  word u,( \vhicll sllggcsls Lhat t he  au tho r  ill his religious zeal si111ply idelltilies llic 

trachings, etc.  with the  " worllls," i.e. llle eartllly, I~en\renly and i~~le'rnal.  as is d e a r  from tlie cootext.  
116 I t  is clear that Irere wp' means the  same as JL, 

117 A popular rxpresrion (which does not  ~ n e a ~ ~  " t o  come a r o u i ~ d ,  t o  avoid "). I t  m e o ~ ~ s  i l la t  shar i 'a l  is uo t  Lnkcll 
a s  a " centre," t o u ~ ~ d  ak:h the  Hu j j a t  is nioving. 



the Persiails I i 9  to take the oath, the Priuce came and freed him f r o m  tlle hauds of 
'Omar and did not permit this. 

The secret why he himself swore was. that  in the time of Mustafa his religion 
(shari'af) had not yet reached everywhere and (Ali) wished that  it  should spread so 
that the " conlpleter " " Y  should not reinain in the same conditioil as the adversaries, 
this he thought to be the most important.l" The orthodox religion (shnvi'at) could 
not be complete however unless he were himself to  follow that  "completer" 
(because otherwise) the adversaries would not follow him. But as was already 

explaiued, the adversaries have to exist, because, if being wrong they should not 
exist, nobody would know about their real position. Therefore the "people of 

degrees " would remain without their goal I "  and glory, and would cease to  seek for 
the (true) knowledge. If therefore i t  is clear that the adversaries have to  exist as 
well, then without shari'at which prevents them from their cruelty and t.yranny 
they would not leave a single Inan alive [Fol.  14v.1, the world would be devastated POI. ,. 
and there would be no advantage for the "people of degrees." So Sayyid 
Nasir(-i-Khusraw) says : - 

Amongst them there is a handful of the wretched aud villaius, 
Whom a clever man calls the " devllish people." 
They are Satan in their deeds although in the shape of men, 
Being a hundred degrees lower than a horse, cow or ass. 
Their hearts are iiot awake because they have no soul, 
They have nothing to do except t o  criticise the chosen. 
Yes, they exist, this handful of the perverse, 
They are the cause of the humility of the ~ o r l d . ~ ' l "  

This is why the adversaries are (usually) compared to  an obstinate mule and the 
shari'at to a chain and rope. As an obstinate animal is led along the road with 
the help of the rope and chain so the adversaries can be led by the (proper) way 
with the help of the shari'at. 

So it is clear that the shari'at is conducive also to  the (common) benefit and 
therefore ulldoubtedly the Imam must manifest himself in it  as well. In a portion 
of a book"" it  is said that Malik'" and Ridwan, the archetypes of Hell and 

- - -- ~ . .  - -- 
118 I did not make special inquiries ill the books dealing with the  early days of Islam but  I never met with any 

statement to the effect that  there mere many Persians in Medina a t  that  time. 
~l@Thisisprobably a sort of technical expressioll ( ~ ~ i i i  ,.l.l -colnpletiug). I have not met  with i t  in otherbooks of 

the same collection. Here i t  means obviously Muhammad and may be a rendering of the  orthodox expression 
Y 

jl; or something like this. Cf. S. Guyard, op. cit., p. 1 5 1  where yL.h means Muhammad son of Ismail. Here P I, 

it is impossible. 
' 3 0  The author uses the word j a m ,  centre, etc., in an unconlluou sense. 

121 This is agaili the same Iaa. ) 
As shomn in the footuotc to this place in the text i t  is a quotat ion from Nl~ir- i-Khusraw's  RilshnBi-NBmah 

(Ed. by K .  E t h t  ill ZDMG, v. 34 (1880). p p  453-4). The cited words are applied in the poem to  uneducated and 
morally low people in general. 

The word &.hi in Persian books usually has quite a techuical sense as a par t  of a poem, or a ghazal in which 

the first hemistichs are not rhymiug. Therefore it can mean:  I' In a poem of a book." But  then i t  would be necessary 
to expect &a, )3 b.kj.,b. It may be that  the second )J is simply omitted. If left a s  i t  is i t  suggests the  interprc 

tation of a ' '  Iragment of a book." 
The use of this name lor the evil spirit in this text is very remarkable. Satan rarely appears in the otller 



Paradise, are self-existent. No, this is wrong. They both are existent by him 

(the Imam), i.e. by his manifestation in the essence "' of each. As R id~~ran  is 

Paradise and in his hands are the ways of mercy, so M ~ l i k  is Hell and he has 
in his hands the ways of punishment. As, for this reason, the people make Ridwail 

pol 1;. [FoI. 151 (ill their belief) to  take upon hiinself the protectioil of the good, which is 
(simply the idea of the) kindness of men, so MBlik only for the reason of wickedness, 
which (in fact) is the wickedness of men, is believed to protect the wicked. As 
Paradise is better for the good, so Hell is worse for the bad. 

It is clear now that even the false cannot have an illusory existence by itself. 
There are always two principles "*, Paradise and Hell. The first is destined for the 
holy, and the second for the wicked. For the first the teaching of the chosen is 
commanded, and for the second the teaching of the common people. But he (the 
Imam) is acting himself in accordance with the pritlciples of both in order tha t  they 
may exist,"' although he did not command one of them to  follow the teaching or' 
the other, because their followers msly fall in doubt and abandon their religion, 
leaving therefore the orthodox and the sectarian religion without their glory. 
So it is proved undoubteclly that the Hujjat  necessarily must abandon following the 
teaching of the shari'at. 

( X I I I .  Definition of the Classes of the Believers.) 

Having given a definition and the signs of the uu j j a t  I will proceed to the 
description of the " people of degrees." They are divided into two categories-the 
strong and the weak. The former are those who acquired the knowledge of the 

FOI. Hujjat [Fol. I ~ v . ]  and perform their preaching in his favour amongst the izeophytes. 
Their sign consists in the fact that having accepted the teaching of the Hujjat, 
they transmit it to the weak, living in accordance with the rules of the shari'at."" 

Those called " the weak" are the people who resign themselves entirely in 
accepting the teaching, instruction and interpretation (of religion, given to  thein by 
the "strongJ') .  They must live in accordance wit11 the reasonable prescriptiolls of 

sectarian books of t he  same collection except t h e  so frequently mentioned here " Old T e s t a m e ~ l t "  of the  Is~nai l i s .  
viz. Ummu'  I - K i t i b ,  where he  plays a very prominent rille, different f rom the  o s l ~ a l  h Iuhammada~ l  beliefs and more 

like those of t he  &lanicheans about  the  Demon of t h e  Darkness (Rex  Tenebrarum) His  usual names  a re  'Azaziil, 
.4hriman and  H a r i e  Mar ra i ;  t he  last one. uo t  very common, appears  t o  be  his "official" liatne ill accordal~ce with 

J l u h a m ~ u a d a n  tradition. An-Nawawi in his " Talicfiibu-'1-asmi " (ed.  Wiistenfeld .' A Biographical Dict.  of illustrious 

men," Giitt ingeo, 1842-7. v.  I. ( t ex t ) ,  p. 137-138) gives his  "biography " under the  name of Iblis Abu 3Iurra. The 
namrs  MAlek o r  M:ilek Taus atit1 'Aziziil  are  common to  Yezidis and Ali-Ilahis t,f Western Persia,  who worship 
this spirit .  I n  some t ex t s  of :he Yezidis TiBs-hialek is callcd &;ljr d l .  (cf. Yezidi t en t s "  1.y Isya  J o s e p l ~ ,  
American Journal  o f  Semitic Languages and  Literatures. v .  25. 1). 12.3). 'I 'l~is r ~ a ~ r l e  appears  also ill t he  books of the  
western Ismailis. Cf. E. Salisbury, Translations, etc.  J .A.O.S.  v. 11, p. 317, where Malik is caller1 " t he  impersonativn 
of t he  complete ignorallce." 

1 %  Again th is  difficult word w9' ' *  being, world," 138 Literally " persons." 
127 I t  wo~l ld  be extremely interesting for  the  s tudy  of t h e  sectaria11 psychology to  know whether thc  I r n a ~ n  is 

manifeeted in t he  persons of Ri(1wan and  JIalik or ill a subordinate persouaKe in these worlds. 
Literally " t h e  worlds of  the  open and the  hidden," b u t  I a m  translating ill a cco r r l a~~ce  with tllc ron tcx t .  

12"pparently i l l  their interpreted fortn. 



the s]lnri'at. The strong are the da'is, " those (more) informed," tlie teachers,"l 
( '  those less infor~iled," and the weak are the neophytes.  Whichever he lnay be, s t ro~ig 

or weak, a believer cannot attain to the Divine guidance (ta ' id)" '  until lie acquires the 
degree of the Hujjat '" in the perforniance of tlie acknowledglnent of the Iniamat. 

\Vliat are the " reasonable" prescriptions of the shari'at ? Will not the prohibi- 

ti011 of eating grapes and drinkillg wine, etc., be removed ? Yes, the ritual I" 

prescriptions, as reciting the forinulas of the confession, ablutions, fasting, prayers, 
tithe, pilgrinlage and religious war, may be cancelled if the believer is acting in ac- 
cordance with the interpretation (taJwSZ) of these commandments, but  only when 
there is no necessity for the t a q i y ~ a . ~ ~ ~  

( X I .  T h e  Quest ion of tlze ?'ithe.) 

I t  is to be utlderstood also tha t  the religioll of this sect is the true teaching of 
the Lord (Mawlana) and His Hujjat  and therefore the (material) value I"" of the Truth 
which they both know (must be) every thing (one possesses), not only the one-tenth 
(of the income) "' prescribed by shari'at. This one-tenth is the price of shari'at 
which is not worth more. Therefore in these times of the " night of the Faith " the 
Truth can be obtained only by those of the "people of degrees," who will sacrifice 
every thing they possess for the sake of Truth. But whoever will keep for himself 
even a trifle, sliall not acquire tlie Truth because lie will not obtain the consent of 
the Hujjat and his wisdom and knowledge, and ilolle of those who do not [Fol. 161 
possess these will acquire salvation. A poet says :- 

If thou wilt remain iu possession even of  a trifle (value of property) thou a r t  not the  man 
of the  " way." 

Khwaja Nasir says :- 
Whe11 his Hujjat  shall blow the trumuet oE the  preachiog, he will 
Kill all who are living (still) in possessio~l of t h e  kuo~vledge 
But when he shall blow the  t rumpet  of Resu~.rection ill his own essence, 
He will make alive all  who died in ig~lorance.'j ' 

.- ~ ~ ~ 

I,'" These " reasot~able" commandments are discussed later on. 

1" Cf. above. footnote 5 5 .  1.32 Cf. above fol. 5 ,  footnote 46. 
1.4' Cf. above, fol. 4. 
'4.' The word @A used by the author instead of dzni 111ay have the sense of(kltalqi), " pertainirlg to  the creatures," 

or (klrulqi) ,  moral." Therefore I give a translation in accordance with the content because neitht r of these meanings 
is good. 

1""" The precautio~i," or rather piecautionary religious ~uimicry,  which the followers of the persecuted sects practice 
quite legally, observing or~tmardly all the prescriptions of the religion of the persecutors: See I. Goldzieher. ZDMG.  
1906. pp. 21 3-226. 

I . ' '  Tllr iden t)i Lhc lo:\rkel value ol ail knowledge aud especially religious, is one of the 1110st deeply rootetl 
lealures of oriel~t:ll 111~11L:llity. h111011qst Llle dcrwishes of Persia very oftell the lnysteries" of their revelations 
have quite liscll pc~:o~~inr?:  value and Lhe spiritual progress oi a tlisriplc depeuds largely ou the cash he pays to bis 
" preccptrrr." 

l ' i  I t  i h  11oL \ r i t l~o ;~ l  slgl~iiicnllce Lhat the autliot, ornitti~lg all other religiot~s prescriptions, deals only with this. It 
i.i rlol iu~p)ssil)le that the restatetue~lt of the high ide~rls in this respect was o r ~ e  of Lhe chief reasous for the co~nposition 
of the presellt book (cl'. iol. 160.) to re111i11d the believers of the itnportnnce of this ~llaterial question in the \vorship. 

1" Pi. these two verses O I I  f. to. 
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To those who will be alive by the  soulid of his teaching, 
H e  will give a place on the  throne of his eternal ls0 kingdom 
But  those who remain dead on the day of His mission , 

H e  will burn in the fire of the  eternal nou-existence. 
The sign of life in Him in this world is this : 
That  man should free His heart from whatever is not He.  
The sign of death in Him is opposite t o  this, 
And He will destroy tha t  man's place t o  atoms. 
If H e  breathe t o  thee, both worlds will come into thy  possession, 
But  if ]lot, H e  will take from thee even thy essence. 

Therefore if any one will keep for himself from the "price of Truth (i.e. 
Hujjat)" anything however small it may be, he will not attain the true teaching. 
Failing in this he will fail in every thing, because all the things are in Him and 
without Him nothing. And if he will hand to Him all he possesses, keeping nothing 
for himself, he will become a king and lord of both worlds. 

( V .  The Adversaries.) 

After having given the definition of the " people of degrees," I will proceed to 
the description of the adversaries. They are divided into two classes : the un- 

o I .  believers and the hypocrites (dissenlbless). The hypocrites [Fol. 16v.I are worse than 
unbelievers, because the last-mentioned are called the Inen who are preserving the 
same attitude in the presence as well as the absence (of the believers), and do not 
make an appearance of accepting the instruction of the teacher of this sect, denying 
it however in secret. And the believers will keep themselves safe from their intri- 
gues being warned by the staten~ents which they (the unbelievers) make in the 
presence c f  the instructor. They will not fail in practising all sort of hostile actio~ls 
in their power, but a t  the same time they will not keep their real intentions secret 
so that tlie believers can take precautions. A poet says :- 

A faithful dog is much better than a brother who is a dissembler. 

In another poem it is said :-- 
He either purely an unbeliever or a faithful believer. 

In another place it is said: - - -  

Rather be a (complete) ~ ~ ~ b e l i e v e r ,  than a dissembler 

Another verse :- 
Be either a Negro from Zanzib:tr, or a pure believer, 
Re e i t h ~ r  quite hard as a stone or as absolutely soft as w a x .  

IAu The word A*-.- is of very strange etymology and the rneallillg " eternal " or " divine " is apparently not all 
exact trauslation. It  occurs in the Qoran, XXVIII,  7 1  and 72, and i t  is very interestinp that in an early Persian 
Tafsir. (of which a copy apparently of VII c. A . H .  is preserved in the library of the As. Soc. of Bengal. A a 7) the 

[ ' s s s s~e  1;ay )\+.I fi& ~ ( J I  Jy is reodtred by dirt-. (.A I' I, j,) &IL; ~ i ,  What does a L y l  lllean here 
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This is the exposition of the (real) state of the Imam, the "people of unity," 
the " people of degrees " and the adversaries, explained in n language understood 
by every body in order that the common people may more easily learn about it and 
not remain without their share in its benefit. 

By the glory of His essence !L*" 

A dog which is trained, becomes alert and swift, 
And when i t  acquires a (mystic) kliowledge shares the  company of the  Seven E p h e s i a ~ s . ' ~ '  
The dog who has attained to knowledge, abandons all unlawful actions 
And hunts in  t h e  groves only lawful game. 

I t  is finished. 

VII . INDICES. 

A. Tuble of the Contegzts of the Text. ' 
I. 

IT. 

111. 
IV. 
v.  

VI. 

VII. 
VIII. 

IX. 
X. 

XI. 
XII. 

XIII. 
XIV. 
x v .  

The manifestation of the Imam and his Hujjat . . . . 
The necessity of the propaganda (da'wat) in the time when 

the Imam is hidden . . . . . . . . 
The fourfold knowledge about the Imani . . . . 
The Hujjat's and da'i's knowledge of the Imam. . . . 
The relations between the Imam and the Hujjat . . 

The inanifestation of the Imain is essential to the existence 
of the world. . . . . . . . . . 

Definition of the degree of the Hujjat . . . . 
The logical proofs of the necessity of the Huj j a t .  . . . 
The traditional proofs of the necessity of the Hujjat . . 
Tlie reason why the Imam and his Hujjat are the same in 

their essence but separate in their bodily appearance . . 
The Hujjat's miraculous knowledge . . . . . . 
The reason why the Hujjat can be manifested in the " Truth" 

only . . . . . . . . . . 
Definition of the classes of the believers . . . . 
The question of the Tithe . . . . . . 
The adversaries . . . . . . . . 

I"' I t  n ~ a y  be a particularly sectarian forn~ula of blessing a t  tlle conclusion of a work. 

''I The story of the Seven Sleepers of Ephesos mentioned in the X V I I I  sura of the  Qoran, is very popular amor~gs t  
the sectarian.;. The dog (called r ,  , which is believed to  have accompanied them, is admit ted to  Paradise ( a s  ill  r J 
ITlllnlll 'I-I~itab~ by co~llrnon belief, and is i ~ ~ r l t i d e d  in the  number of a ~ ~ i m a l s  which are  settled the re  such as  Burnq 
oilIllhalllmad. Duldul of Ali. Homi. etc. This belief is extre~nely popular anlongst Ali-Ilahis. The Nusayris 
collslder this dog as all iocarnation of Ali dl& dl u,l & &I;( ,a &LlI d< (cf. E. Salisbury, op. cit. ,  
P. 303 ) .  

' I have 10 remilld thr reader that this d ~ s s e c t ~ o n  of the tcxi as well as the headings are entirely rlllne and are 
I I I ICI I~C~ ( 0  faci1ita1,- rrfercnrc only 
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11. NOTES ON T H E  ISMAILIS IN PERSIA. 

present state of Isinailism in Asia excited remarkably little interest in the 
studellts of the East in Europe although they never spared effort in studying the 
scattered and scarce materials regarding this sect which they could find in historical 
literature.' Therefore it 15lould not be an exaggeration to  say that we know much 
inore about the state of this sect as i t  was seven centuries ago than as i t  is now, 
though still represented by numerous followers in Syria, Persia, Central Asia, 
North -Africa and especially India.' But European scholars and travellers are not 
greatly to he blamed, for the studjr of this sect is extremely difficult for a foreigner. 
The long period of persecutions, lasting over one thousand years, has made the 
concealment of everything about themselves amount to  allnost a rnania in the 
sectarian character. Very often this obstinate show of mystery is quite useless and 
even harmful for the Ismailis, because as a rule their non-sectarian neighbours 
know extremely well every single individual amongst their friecds who belongs to 
the sect. The mystery observed with such strictness gives a chance to  their enemies 
to  misrepresent and misinterpret many things about them and to  give currency to 
the wildest stories invented to their discredit. The so-called " educated " sectzrians 
usually are still worse. If asked they will either deny all knowledge of doctrines or 
spin lies until when caught in patent contradictions they simply confess that  they 
do not like to say anything. 

These circumsta~ices may disappoint even a very keen student, ancl sometimes, 
when other conditions make the case still more complicated (as it was on account 
of the War when I tried to make my research amongst them), i t  becomes coin- 
~ l e t e l y  desperate. But I can say with certainty that these difficulties are not 
invincible if the student has a t  his disposal leisure ancl especially money, which 
is an excellent means of softening hard hearts and making the mysteries inore 
transparent. 

I t  would be impossible to define even approximately the number of the Isinailis 
in Persia. They are extremely dispersed, and especially if living in small isolated 

-. 

comnlunities are entirely or in great measure unrecognisable. In  any case, however, 
tlley are not very numerous and are rapidly becoming assi~nilatecl to ordinary 

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

I As I have already mentioned ( P a r t  I, Introduction, f o o t ~ ~ o t e  I ) ,  some active interest ill t h e  sectarians was shown 
only by some Russian officials in Turkestan,  who tried t o  collect their still existing l i~e rn tu r , .  all,] colltributed occasion- 

ally on these ma t t e r s  t o  t h e  Russian periodicals. 
I u  t he  case of India ,  where the  I sn~a i l i  population is perhaps  the  most  ancient  and interesting, practically 110 

a t t empt  was made  to  s tudy  them.  Even  in such extremely valuable publications a s  t h e  Census repor ts  of I ~ t d i n  tlic 
Ismailis a r e  never specified, appearing a s  ' JIusalmans, '  while t h e  very minor Hindoo sccts a r e  deal t  with a t  length. 
A specimen of th is  is t o  b e  found ill t he  recently issued ' Glossary of t he  Tribes and  Castes of  t he  Pun jab  a n d  X . W .  

Provinces.' v. I .  1919, b y  H. Rose. Thiv extremely important  publication which aive9 lnuch invelllable i ~ r f o r m a t i ~ r l  
about  many  lit t lc known form.; nf worship drr l i ra t rs  t o  Ismailiam onlv one paEe ( ~ ~ q - y r q )  ill \\,l~ich llothing ne\v 
is said. 
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Shilites. -4s ill the olden days their religion is more attractive to the peasants and 

than to the inhabitants of the cities. 
The districts in whicli they are ~ ~ i o s t  nunlerous are those of Kerman, Sirjan, aiid 

the vicinity of Jabal Bariz, where they are usually knowll under tlle name of 
Khorasanis. They speak Persian (wit11 some peculiarities comtnon in tliis part  of the 
country) and claim descent from the provinces of Herat and Nishapur. They mix, 
especially in the case of better fan~ilies, with the local nou-sectarian population, bu t  
nrc sliall probably not be far wrong if we suppose tha t  they origiilally belonged to  
the same Ja~nshidi tribes, sonle of whom can be still found near Nisha.pur, having 
migrated from their original seat in Afghanistan. Almost all Khorasailis are still 
nomads, although not rarely soiile fanlilies t ry  to  becotne settled. They are divided 
into several tribes, nuiilerically different, hut  not so in the style of life. The most 
important are :- 

I .  Biihardi.  8 .  Z'a'giibi. 

2 .  Havi f i .  9. Slzikavi. 

3 .  .Ifil/iddn. 10. Talzeri 
4. Ll/lirshiihi. I I .  . I lnlsllmdehi.  

5. .Julali. 12. Styahki ihi .  
b. Surkh-bc~si .  13. Chilnzalihi. 

7. Jamslzidi. 14. S i y a h i ,  e t c 3  

As regards their relation to their faith, they represent all transitory phases 
between strict allegiance to  their original bglief (as far as it can be carried by 
ignorant nomads) and, on the other side, open renegacy. The more reliable sectarians 
are considered R ~ w a r d i  and .I;iy,jhkGlzf (so I was told). Eut  others are partly Shi'ites, 
and more than half the Ja~nshidis, e.g., are Shi'a. Generally speaking they are 
very ig~iorant and poor people, taking but little interest in religious matters, entirely 
absorbed in their hard struggle against the dryness of the desert and arid hills, on 
which they graze tlieir flocks, and the extortions of the Persian officials. 
- The Khorasanis \vho can be met with in the proviuce of Sultanabad, north of 

Ispahan, seem to be of similar origin. They are also nomads and live amongst 
I a r i  tribes and Turkish-speaking villagers, very scattered and by no means 
nunlerous. 

The place where the relililalits of  roba ably the iilost ancient Isniaili population 
are still living in I'ersia nlay be the districts of Q:lin aiid Hirjand. This corner of 
Iran, situ;l.ted off the trading roads, was till quite receiltly the scene of a very 
patriarchal and old-fashioiled life.+ Still illore was tliis the case in the ~iiiddle ages, 
and 110 \ v o ~ ~ d e r  t l ~ a t  tlie Isnlaili castles which appeared liere as early as  in XIc. 

" 1 Ilave Ilnd 110 cllnnce so  fal. of visiting this part ot Persia and therelore cannot give here the exact location of  
val-illus trillc.;. My i l ~ l o r ~ ~ ~ : ~ t i o ~ ~  about them was received i l l  K h o r a s a ~ ~  fro111 n s e c t - l ~ . i a ~ ~  belorlpillg to the 

~ ~ f l ? l ~ o v l l l  l~lnll, 

'' 'r'lc \?'a'., \\.llicll c a ~ ~ s c l l  Ll~r c o l ~ l i l ~ l ~ n l  prcsrllce nf 1'0reig11 troops, c.hanpcc! Inally things in tl~i.;p:u.L of Persin atid on 
Illy last at'lc'l' a co l l~parat i~e ly  sli<,rt periocl of  seller1 years, ( 1 0 1  3-1920) I ~ C > I I I I ~  t l ~ i ~ l  I I I ~ I I ~  ,,Id 11nl)its liad disap- 
~)cal 'r~l  ~ t , l l~ l , l rLc l~ .  



. l .T_).b could flourish practically unii~olested till the troops of Hulagu Khan in the 
seco~ld half of XIIIc .  destroyed inany of t h e i n . V h e  Ismailis of Quhistan were not 

inferior to those of Alalnut in their literary activities, as appears f~o111 the fact 
that Nasiru'd-Dill Tusi was appreciateti first in this province and the celebrated 

poet NizCiri descended from there.' 
,'lt the present tiine the zectarians live in inany villages north-west from 

Rirjand, although in strictest disguise. They are more open ollly in Sedeh, a village 
on the Meshed-Sistan road, half way between Qaiii and Birjand, where their head- 
man, the tax-collector, lives.' I n  all these villages t.hey are so similar to  their 
Shi'ite fellow-countrymen tha t  even an observant traveller will not notice anything 
particular about them. 

In the districts of Gunabad, Turbat, Jam and Meshed the sectarians must be 
very rare if they exist a t  all. So also is the case with Meshed city. But quite 
close to this centre of Shi'itic fanaticism, within some 30 miles, they are com- 
paratively numerous in the district of Nishapur. This circumstaiice is rather more 
reinarkable than appears a t  first sight if we consider not only the vicinity of the 
" holy city," but especially the extraordinarily n~ixed population of that ancient 
province. Turks,' Kurds, Baluchis, etc., pledominate, the Persians being by no ineans 
in the majority. Life was very disturbed in this corner of Persia, which suffered 
Inore severely froni all the invasions and calamities which befell the country, and 
therefore it is extremely difficult to say in what degree the sectarians here may be 
cnlled the descendants of the ailcielit heretics. 

The population which belougs to this religion in the Nishapur district is of 
two kinds. Tlle first lives on the plain or among the front hills of the rai~ge 
separating the Nishapur valley from that of Meshed. Their villages are quite close 
to the city, for example, Firdaus, 41i Kuri,l"tc. In  Kushk, further eastwards, 
they live partly settled, as ' half-nomads.' All of theill believe quite firlilly that  they 
came from the ileighbourhoocl of Herat during the last Perso-Afghc~li war." They 
call themselves of Baluchi origin, hut speak Persian. The reason why they have 

5 \I-. I'.arthold. " Historico-geographical Review of Ira11 " (in Russian) ,  ,903, p,  91. 

a " Tarikh-i Guzida," p. 526-7 ( t ex t ) .  There is still a very conspicuous ruin near (2ai11, on tile top  oi n hill ( I  visited 
i t  p c r s o ~ ~ a l l y  in S e p t e n ~ l ~ e r .  1920). I t  call hardly be taken for aoy th inc  elsc t h a n  all Isnlaili castle,  hecause i t  is useless 
~f r e ~ a r d e d  a s  a fortificatiou lor t he  protecting of t he  cily (which in olden days  could no t  be s i tuated in t h e  near 

~le ighbourhood thy reason of  t h e  absence of  a r a t e r ) .  I could not find any inscription, bu t  t he  whole structtlre a ~ ~ d  thc  
bricks are  obviously very old. A similar castle lay west of Birjaud (so11t11-cast frorn I<husp) on  a hill ovbr a precipice. 

1 Cf. pa r t  I. Int roduct ion.  footnote g. 
At the  present t ime he is a certain Murad-blirzi,  a clevcr and  practical Innu. I,y IIO means  popular alllolrgst the  

sectarians. 
'Tl~ey are  very n11111erous especinlly in tllc 1 - i l l a~e  of Khafr  w l~c re  they speak variousdialecls,  still ~ ~ n s t u d i e t l .  which 

s o m e t i ~ ~ l e s  differ fro111 Azarbayjani and Turko~nan i .  Some other tribes live ill I i i ~ h  i -Jaghata i .  nor th  of S a b z a w i r .  
I "  I t  is s i tuated rluite close ( 5  miles t l i s t a ~ ~ t )  t o  thc city, just behir~d thc . I ~ n a r n z a d a '  nc:lr which t h e  grnve of .(!mar 

l i hayyam is believed t o  be. Ali Kuri  is on the  Meshed-Tehran road,  near t he  post-station I i a l i t a - i  \Vazir. Rot11 have 
mised pop~l la t ion,  not  nllmcrous. 

' I  'Tl~ey assert t ha t  they oRered their help t o  t h e  Persian a r m y  and therefore rorlld not  remain ;~ f t e r  i t s  with 
I 1 1 I I I I t i  is I I t  Illay 1 1 , .  hnwcver t l ~ c  <;lrlle I ~ ~ I . I I I  of  nliXrotlc,ll ;IS ~ I I ; I L  o f  t l ~ r  Rerlwri.; 
( I ~ ; I Z : I ~ ~ I ) .  
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settled here ill so overcrowded a locality is explained in a very conlplicated way 

w1lich sinlply means tha t  they were invited by the owners of tlie land to  
replace the old population of the villages they occupy a t  present," 

The other group consists of the apparently old settlements in the gorges of 
the chier' range. The most important of them is I)izbad(-I-Rala), a large village 
where the tax-collector lives. There are also several other villages in which, as in 
Qasinl-abad, the sectarians live with Shi'ites. It is difficult to say how old their 
population is. They speak quite bazar-like Persian, with fewer peculiarities than 
that of Dana, Masha and other villages on the plain. I was shown a " mnziir " of a 

supposed Ismaili saint, dating back some 300 years, and sonle heaps of ruins on the 
adjacent hills, but these do not give any iildication as to  tlie antiquity of the 
present population.'' 

It seems that inally remnants of this sect may be found in the Caspian provinces, 
Gilan and Mazanderan, a place rich in sects and survivals of the oldell days. 
Unfortunately these provinces are but  little explored although they would be 
extremely interesting for a student of ailthropology, folklore and linguistics. The 
Islnailis nlayed here a political r6le till quite recently." 

Maiiy indicatioiis point to the existence of this sect in sonle places of Afglianis- 
tan,'b besides their well-known seat in Radakhshall and the country on the Upper 
Oxus and the Indus.'" 

11. THE SOCIAL POSITION AND THE STATE OF RELIGION 

I t  is uiiiiecessary to recall the fact that  tlie ignorant and poor sectarian population, 
iiot only the nomadic, but also the settled, is subjected to  all the ~nisfortunes of the 
coininon Shi'ite peasalltry in Persia. With the last they live usually on the best 
of ternis, as far as I could see in the Hirjand and Nishapur districts. Their Shi'ite 
friends, as lias been inentioned above, know accurately every single inan amongst 
them who beloiigs to the sect, but the Persian villagers are exceptionally peaceful, 
and religious disputes are the last thing they care about. The sectarians are 

'"It is quite a colil~non t h i ~ ~ f i  in Pers ia  f o r  a landlord (or  ra ther  ' '  watcr-lord " )  if a new ' l i a r ~ z '  is opened t o  bring 

sollle falllilies of  peasants to inhabit t he  village a n d  t o  work t h c  land.  S o l n e t i n ~ r s  i t  results in an  extraordinary ni ix ture  
of populatioll I f  tllc \7illagcrs find I ~ e t t e r  conditions o r  a r e  n o t  satisfied \\!it11 thei r  ~ n a s t c r ,  t hey  a r r ange  some  fur ther  
move. Tllis is one of  the  rrasons why there  are  so few placrs  in Persia where the  village populat ion can be  believed t o  
bc of  roally old origin. 

' Comparecl with the  peasants  of J u w a y n  a r ~ d  some pa r t s  of Sabzawi r  d is t r ic t ,  s i tuated c!ose Lo th is  region, t h e  
~nhabi ta l l t s  of l)izl>dcl. e t r  , ill appearancr  anel language srclll t o  be  of mixed and tnodern origin. 

I'' Cf. 1-1. Kabiuo,  ' *  Rulc1.s of Gilan," J .K.A.S.  1920. PI) 277-296  (especially pp.  293-294). 

'"rohabl!. nlnollgst Lbe 1101nads in Norther11 Afghanis tan ( m a y  be Jemshidis  ancl , .Ii~nuris who migrated to  N i s l ~ a p u r  
Iiermatl). Cf. sectarians in F a r a h ,  S l ~ e a  a n d  Troyer's Dabis tan,"  v. 11, p. 450 ( footnote) .  Also Riddulpli ,  

" 'rrihcs of t he  ~ i n d o c ) k o o ~ l ~ : '  p. I 19. for t h e  sectarians uear  Balkll (J luf tadis) .  

'"J. Riddlllph, " ' r r ibes  of t h e  Ainclookoosl~," ISSO, p. ~ l o - l z j .  gives t h e  dis t r ic ts ,  where t h e  ent i re  population 
Of  the  sectarians ( ~ n a w l a i s ) - l i u n ~ a ,  I)anyal,  Zebak ,  S l ~ u ~ h n a n ,  Raushan ,  h lunjan,  D a r \ v a ~  a n d  K u l a b ,  o r  a r e  

par t ly  i l lhnbi tc l l  I) \ .  Llleln. Ludkho  Valley. C l ~ i t r a l ,  I i l ~ o k a n d ,  [Carategin a ~ l d  Hadakhshau.  Siuce t h e  t ime  h e  wro te  his  
l i t l lc lllorc beco~lle known al,ol~L tlleil- ~ l i s t r i h u t i o ~ ~  it1 those regiolls allcl i t  appears  t h a t  ill Xebak. I\.Iuniall 

:''la ' ) n rwaz  the. cc t a r i a l t s  a r e  not  Illllnerolls, i l l  I<ulal, there  a r e  very few a n d  a l~ l lo s t  none i l l  Karategio  and  
lill*tl,.t110. 
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absolutely silnilar to the ordinary peasants in their style of life. Thev share all 

their good bad sides of mental and inoral development. They have preserved 

as feu\. old hlbits and practices, superstitions, etc., as the Shi'ites. Opiuln snlokillg is 

quite collllnoll alnongst the richer of thein. The sectarians rarely take to  the trading 
profession, but more readily enlist in the Persian army and police (in order to  secure 
by their position inore safety and protection for  themselves). 

-4s in the case of all the peasants of Persia they are divided into two ullequal 

groups, those who own their land (or rather water) and those who work on somebody 
else's land. In the latter case they very often work on the numerous estates belong- 

ing to  the Agha Khan in Persia. 
Their relation to the local authorities are very complex. Mally of them, especially 

the peasants of Agha Khan, are under the protection of the British Government, and 
as pure Persians, they never lose an opportunity of assuring British Consuls of their 
great loyalty to the Sarkar. But this does not prevent them from repeating all 
these things with the same sincerity to  the Persian authorities who naturally cannot 
be much pleased with their exterritorial tendencies. When charged with duplicity 
they invariably protest that the British protection is sought only by some of their 
leaders for purely selfish reasons and t h a t  they do not represent the opinion of the 
community, etc., etc. The independent land-owning sectarians t ry their best to 
dissociate themselves from Agha-Khanis in public in order to avoid their share of 
the authorities' dislike. 

In the poor and hard life of a Persian peasant the question of money is the most 
serious. This has three chief forills --paying taxes, bribes t o  the recruiting agents, 
and the pay, lawful and unlawful. to  the ' tnujtahids,' i.e. the mullas, who are judges 
ancl lawyers a t  the same time, whose saiictioii is sometimes required especially in 
the frequent water-disputes. I t  is necessary to reme~nber that the ru!cs of " Idara-i- 
maliyya," or the fitlancial departlnent, regarding taxatio~i are as difficult to be defined 
as the laws gover~ii~lg an artist's inspiration. ,411d the :~ctual collector:; are occn- 
sionally so enthusiastic in their work that they go heyo~lcl the official prescription. 
The recruiting is l>p no meails less interesting to the governors of the various 
districts in their lnost u~lselfisll entleavours to raise a nlighty I'ersiall arllly. These 
expeditions are  undertake^^ ver\- oftel! ant1 the sectari:uns, as not enjoyiug full 
rights, are especially carefully esnmii~ed. I3ut all this is notl~ing colupared ~ ~ i t l l  
the lncrcil~:.;sness of the ' mujtahids ' \vho take revellge 011 tlleir victinls for tile 

financial (liluiages cau~ed l ~ y  the occasional disregard of their courts 011 part of 
the well-protected Agha-Khanis. 

The last ~nentiorled are ill  l~lucli 1)ettt.r conditioll (althougl-I far Isolll heillg 
perfect) fro111 the mere fact that they usually have as a leaclel- :I nlore or less 
educated 11Ia11, \ v ~ c ) s ~ '  positioli ilS ;I collector of tll(' illCl)lllt'S fOl- his 1llaster al\\naJ.s 
has a 111agic effect in iucre;lsin~ 11;s ow11 \vealtll and tllereForc securcs 1-0 Ililll  111orc' 

respect all(l collsitleration on tlie 1):irl of l:lle autllc,ritic:;. 1-Ic callnc)tl)c dt.:\l( witll 
as easily as ail ignorant peasant. Soineti~lles, if 1le is a 1l,\llln as ;133(1 d(,C'S 1lOt 
enjoy a ve1.y bad reputation, the local uun-1sn1;tili l,eabai~ts l)refer to brill!: tllcir c;~scs 



to hiln for set , t lelne~~t,  esl1ecinlly tliose i l l  which they are not claiming help against 
the sectarialls. The lllotive is altviys the sa~ile--it is cheaper, and besides a11 

Ismaili headmall of tllis kilid, as a local inhabitant, k ~ i ~ w s  lnuch better tlie state of 
thiIlgs 011 the s!,ot tllall a inulla \vho lives oftell ill a distant city. I t  is needless to 

say that the lllujtnllids are nrell aware of this iiiterfereilce (possibly uiiinte~~tioiial) 
with their rigllts ilrllicll causes a reduction in their fees. .41id this is one of the chief 

reasons j j r l l y  tiley sollletil~les assume a very hostile attitude and, unrler a decent 
pretext, are alnrays ready to start  persecution. 

A typical case of this sort took place in the, district of Nishapur some twelve 
years ago. -1s these cases rarely reach the ordinary European traveller and a t  the 

sarne tilne a very interesting illustration of the  condition^^ of country life, 
I think it would not be useless to  give liere a short description of i t .  I had a 

chance to collate the reports of both sides and therefore I clo not think it is far from 
the truth in its essential parts. 

A mulla, Mul~ainmad Raqir by name, usually resided ill his village (H3r i thab~d)  
near QadamgRh, 011 tlie Meshed-Tehrau road, close to  the places inhabited by the 
sectarians. He had sufficient reasoil to dislike theill as systematically avoiding 
his court and diverting a large iiulnher of his non-sectarian clients. His fanaticism 
grew up with the arrival of tlie so-called ' Persian revolution ' which, like revolutions 
in all times and coul~tries, afforded a good chance t o  the euterprising people, and a 
pretext for looting some m:ealthy Ismailis was sliortly found. Having collected 
locally a sufficieiit inob he nlarchetl to  DizbRd, Qasim%b%d, etc., where tlie four 
wealthiest sectariaiis were take11 prisoners and brought to  Nishapur. Here by 
a conlinitee of several mutlas the prisoiiers were selitenced to  death on the charge 
of heresy and, as a matter of course, their property was declared confiscated. 
Two of tlie fo1.n pri.coners were actually executed on the chief square of Nisliapur, 
but the. otlitr two managed to settle about the gratification with their guards and 
fled.'' T!:e energetic i~iterveiltioil of tlie Rritish Consul General a t  Meshed stopped 
the further cleoelopmeut of  this ' sacred war,' ( j i h a d ) ,  atid tlie chief initiator, AiIulla 
Mul~ammad H ~ q i r ,  was arrested aiid sent t o  Tehran. He was released afterwards, 
and a t  tlie present time lives a t  H%rithab;~d,  near Qadamg811, enjoying tlie 
reputation of a saint (although having no clients). 

As 1 was told, there exists nothing like an educated class amongst the Isinailis 
in Persia. I t  seems that their tradition died out here, anyhow in the eastern part  
of the country. Tlie scattered individuals who possess a little educatioli receive it 
usually in tlie Slii'a, iliadrasas, especially in those of Meshed. Therefore though 
surI'a"in~ coreligiouists in learning they ]<now about their owl1 religion 
practic3ll~ as little as tlie colninoil people. All tlie sectariniis whom I asked entirely 

th;lt there are 110 representatives of tlie liigller clegrees of initiation ill Persia. 
P \ 

'lie 'msOn ()[ tllis state of tliiiigs can hardly be ascribed to  tile persecutiolls 
llsllall?T 1)roduce cs>l~tl?- the contrary effect 011 tile secret canlmullities. TIle 

I '  
I1nl. or thr*? 1tt.0 I . C S I . I I C ( I  sr(.tnria~ls at T)ir,h:ld ill J I I ~ ~ ,  101s. I-lr nras   lot more literate than his Iellow- 

V I I I ~ ~ V I ~ .  



cllief trait, as it appears to a foreign and occasiollal observer, is a sort of special 
indifferellce towards religious questions. I never heard about the existence of 
persons enjoyillg spiritual authority alnollgst thein, for instance Pirs, who are still 

colniiloll in the regions on the IJpper Osus.ly 
TIle assilllilatioll wit11 the ordinary Shi'ites is very rapid. The conlnloll people, 

accustolned to live in ' taqiyya ' and practising the external rites of Shi'ism, seem to 
be particularly and quite sillcerely fond of so-called ' ruza-khw5ni ' or recitals of the 

stories about 'Ali and his descendants, with occasional theatrical re- 
presentations of the most pathetic scenes. These forms of worship, chiefly attended 

by women and children, exercise an enormous influence on the masses, rooting 
deeply in their nlinds frorn their earliest years the most extravagant ideas about 
the Imams. All this makes a gradual transition to orthodox Shi'ism quite easy, and 
there are very numerous sectarians who can be called Ismailis only because they 
have not declared officially the change of their religion. 

The literature seems to be lost almost completely. I was told many times by 
the sectarians (and this is a very probable explanation of the fact), that  the books 
are usually kept, if possessed, in secret places. The sudden death of the owner, etc., 
causes the book to be lost for ever to the community. 

Although the sectarians, wlio usually talk very freely about the most illtinlate life 
of their community, become very uncommunicative as soon as any question about 
even the most unilnportailt details of their religion is asked, there is little doubt 
that their beliefs are silnilar to those held by the Islnailis in the Upper Oxus 
regions. The books which I showed to them (the text published here and the 
Ummu'l-Kitah) t!le sectarians recognisecl as their own, " not counterfeit," " although 

they confessed that they haa never before seen these writings. Judging from many 
s1na11 facts and personal i~npressions I would think that their statement was correct. 

The scanty fragments of their writings which I am offering in the next section 
may be regarded as sufficient argut~lerlt in favour of this opinion. They give the 
same doctrines about Ali, Salman, periods of incarnation, etc., and their pedigree of 

the I~nams  is apparently the same as that of Haft-Hal). In the notes to these small 
texts I shall try to give, as far as I a m  able, explanations of the allusions. Here 
I will mention only what I could learn about their relation to the Agha Khan who is 

nothing but the incarnate Cod Himself. This question is indeed of great interest to 
a student of religions. 

.As I was told by tr~ivellers in the regions of the Upper Oxus the sectarialls 

living in that part of Asia very strictly observe the two chief material forms in 
which this worsliip is expressed, i.e, payment of one-tenth of their income (dub-~ak), 
and, in the case of well-to-clo people, performance of the pilgri~nage to the Deity. 

I '  A l t l ~ o u ~ l l  J .  r ~ i r l du lph ,  op. r - I / .  . p. 1 2 1 ,  spe~1k.r ; ~ l > n u t  proselyles i l l  t l ~ n t  c o l ~ l ~ t r y .  t l ~ e  sec tar ians  Illlen mously 

.~h>ert t h a t  the i r  p r ( q ) : l ~ a ~ ~ d . ~ .  t l a ' ~ v n t .  i? suspen(led. '1-llev nr\.er cxplain the rensoll. 11r1t it s e e r ~ ~ s  r l r~ i tc  l ikely that Ille 
c.all*e I O I I S I S I S  i l l  t l l ?  religious dn(. tr in, .s ,  pos.ril~lv tli,)st- < . o l ~ ~ ~ e r l e d  w i t h  t l ~ r  i,l,-:~l; o i  t l ~ e  I I I ~ ~ ~ ~ I I I I ~ : I ~  p r r i n ~ l s  in ~\liirll the 

Irnanl appears e i ther  secretly or 111 o t l ~ e r s  in f u l l  glory 

I *  4 as t h e y  ~lse,l to .;.IF 
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Ill Persia it seems to  be quite different. The Persians are by no means fascinated 

by their Indian coreligionists, whose modes of worship they call a form of 
" idolatry." Their high religiou.; hierarchs are unfavourably compared with the 
Persian authorities. Instances of pilgrimage are very rare,"" not only by reason of 
poverty but also on other grounds. With regard to  dah-yak i ts  payment cannot be put  
on one side as long as the norinal relations are preserved. Therefore in this connect- 
ion the sectarians must express their opinion 111 a more categorical way. The 
general tone is tha t  of deep doubt, which indeed is very depressing for a strict 
sectarian. The Western tendencies of the present Agha Khan cannot be 
understood, still less approved by an  ignorant peasantry living under the same 
conditions and with the same religious ideas as those of a thousand years ago. 
On the other hand the general talk is that  t h e  Imam has no male offspring, which 
fact, according to the inost a~lcient and deeply rooted principles, proves tha t  he is 
not a true Imam." Moreover, his Hujjat ,  as  I was told, died when only 6 inontlis 
old. I t  is necessary to recall the more than a thousand years old expectations, 
the very great silcrifices, etc., wliicli the community had to  endure, to  realise the 
depth of their disappointment. Ko wonder therefore tha t  a great many sectarians, 
especially those not bound to Agha Khan, holding with him the relation of a 
peasant to his landlord, plainly and frankly deny all his rights t o  Imamat.  But  
as the world cannot exist without an  Imam, they are quite sure tha t  there is one, 
wlio will very shortly appear to all, a mighty warrior, "who never will take off his 
riding boots (clznknzn) and wliose first game will be the wild ass (giir-klzar)." It is 
unnecessary to say that  these sectarians give nothing as dah-yak. 

Agha Khan's peasants, certainly, cannot express so boldly their disapproval, 
but it does iiot in any way nlean tha t  their opinion is contrary t o  that  of the 
independent villagers. Besides it is always necessary to  keep in view the fact that  
the practical Persian nli~lrl seems to be little disposed to  live on self-sacrifice. The 
great poverty of tlie inajority of the sectarians, to  whom ten per cent forms a very 
cssetltial part of their income, ~x)werCully militates against their entertaining any 
such extravagant ideas. 

IVith regard to tlie other external rites of their own religion when they practise 
it in its pure for111 without need of concealment, I nlay mention tha t  they do 
not recogliise as necessary the fast of Ramazan, do not perform namaz, and 
also have some holidavs of their 01~11  about which I could not obtain any precise 
informatio~l. " 

2n It is ~lltercsting lllal ~ \ - e l l  iu I I I Y  \.el!. l ~ ~ ~ ~ i l e d  c x p e r i e ~ ~ c e  of the sectarians I never saw or heard about one of 

the111 \1.110 after l~avi l lg  performed the l~ilgrimagc r e t u l . ~ ~ c d  a Inore a r d e ~ ~ t  follo\ver of the religion. But a t  the same 
tillle 1 have seen several cases where p r e v i o ~ ~ < l y  zealous believers on their r c t u r n i ~ ~ ~  I ~ O I I I  India became reucgades. 

2 1  E W I I  S l ~ a l ~ r a s t a ~ ~ i  (cd. C I I ~ ~ L V I I ,  11. 125 ) )  ~ n c l ~ t i o ~ ~ s  this doctrine -ic, J l i  &I c)& 9 31 w,& 3 r l a Y ~  9 ' '  tl-lc 
I 1 l l i l l l l  a (trlle) Ilnnlll l l l l l e ~ ~  Ile has 2111 heir ( l o  11is Illlatnat) alld posterity," 

'' 'rhc hl)ok i l l  llle ci)llectiotl o l  I .  Z a r c ~ o b i ~ ~ ,  dealing with these questions is \\.ajh-i-L)in (KO. 2 ) .  apparently quite a 
<cIIIIII1(. I J ~ o ~ I I I c I I ( ~ ~ ~  of tlic falllou\ N i ~ s i r - i - l < I ~ ~ ~ s r a \ ~ .  It is ~ne l l t i o~ led  in a wl~ ich  is almost contemporary will1 
.V;l)ir-i-I(hllsra\\. (~vl.i ltcll  i l l  4 5 5  A . H . )  ~ ~ a ~ n c l y  the I\.t/itl, b o y i n r ~ ' l - n d ~ ~ o r r ,  by Abil'l-AIa'ali (ed. C. Schefer, Chresto~nathie 
' r a l l c  1 '  I I f  f 1 1  0 .  I C J I I  l i l~il  110 ]lace of the Wajh i-T)ill a~~y \ \ fhere  else. H. Bt l~ i .  ((' .r~~ndriss 1-1. Iran. 
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As I have already lneiltioiied I failed in all my endeavours to find a specimen 
of any considerable size of the sectarian literature. The ollly result of nly search 

was a little piece of dirty, worn paper, a quarter of a foolscap leaf, on which was 
written: ( I )  a list of the successive Inlatns; ( 2 )  a list of the Hujjats, and (3) the 
beginning of a versified exposition of the principal sectarian doctrines. These three 
little texts, as I was told, must be learnt by heart by every sectarian, but 
unfortunately the man who showed me this document," has entirely forgotten the 
end of the poeni, wllich, as he says, he lost a long time ago and since has had no 
chance of rewriting it. All he could remember besides this were some disconnected 
verses from several Shi'ite pcems popular in Persia, which are quite useless for 
reproduction here. 

The text is written in a hurried and coarse hand, apparently that  of a nian 
who does not very often use the qalan~, with many errors against the rules of 
orthography chiefly under the iiifluence of the vulgar way of pronullciation of the 
names. The paper yellow with grease, with badly frayed edges, is Russian, and 
this can be collsideied as a proof that i t  was written in Persia. The possessor 
says he has kept i t  with hini over 15 years. 

It is Iiecessary to recall that memoranda of this kind are usually prepared for 
the believers by their spiritual guides, and therefore the literary defects of the 
present specimen can represent the actual state of education not oilly a~nongst the 
ordinary sectarians, but even the best of them, who pretend to be their preceptors. 

,,4. Lists of the  Imams and Clteir H u ~ j a t s .  

The prominent position occupied by the doctrine of incarnation in the system 
of Ismailisrtl as i t  appears in the present phase ol its developrilent might suggest 
the existence of zonie interest amongst the believers in the history of their Imams. 
So far however nothing is known of works of this kind. Even if they exist a t  all 
they are by no means con~rnon.?~ The sectarians in Persia, frolli whoni I tried to 
find out some oral tradition about the past history of their sect, knew practically 
nothing except a fetv facts regarding the last two or three Xgha Khans." The 
remainder of the present pedigree seemed to be f o r  them ~nerely a list of names 
not connected with any concrete recollections Of course it lllay be attributed 

Phil.. v. 11, p. 2Sc) r rgards  i t  as  lost. I t  \vould be very iutercsting t o  p~rblish i t  ~ l o t  only as  one oi  ~ l l e  earliest Isrnaili 
t rea t ises  b u t  also a s  a \-cry carly sprc:llren of t l ~ e  Persian prose 

$,{ I t  wi!l be  bet ter  not t o  ~ r : c r~ t i cn  l ~ e r c  the rlalnc of I I I C  man  or tlre place \vbere i t  happe~ led ,  because in  case this 
paper by any  nlcarrs sho~rld  l ~ a p p c r ~  to  rcnrh the  sectar in~rs  of t h a t  d is t r ic t ,  o r  even the  non-sectarian f r i e r~ds  of  the  
personage in questioll. IIC may be pu t  t o  trouble, being charged cithcr wit11 heresy o r ,  by hi< corel ig io~~is ts ,  wilh divlllgillg 

t he  mystery. 
94 111 lhe  rnllrction 01 1l:c Asintic >lu.seum a t  I'rtrogrncl, so  often refcrred t o  in tlle first pa r t  of t h i s  paper.  only 

onc book. H n / t  Dlilr. toucl~cs  on a I c ~ v  l~is lor ical  cverrts. Dcalirrg with purely dogmatic lnnt lers  however i t  does not 
much concern itscll \\it11 tile Iristory arid gives very little nclv ~ ~ r a t c r i a l .  

This  surnanrc, n h i i h  bclongs origi~rnlly t o  Hasan 'Ali Shah AIal~al l i t i .  is now used a s a  technical t e rm far the 
heall o l  t he  I ~ m a i l i  communitv by  sectarians a s  well a s  by  ordinary people. 
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to their general ignorance, and i t  is quite likely tha t  the initiates of the 
higher degrees, ' the chosen ones,' know a great deal more about these matters. 

Whatever the case may be the sacred tradition, safeguarded by the strict 
commandlnellts of the religion froin intentional violation, cannot be disregarded 

And there are many arguments in favour of i ts trustworthiness. When- 

ever it deals with the periods a t  which the Iinalns came into touch with the general 
history, their names and order are given in complete agreement with the reports of 
the non-sectarian annals. Even in the dark period oi about six hundred years 
since the fall of Alamut until quite recently, about a century ago, when the Imams 
reappear in Persia in the reign of Fath-'Ali-Sh511,~%0me accidei~tal allusions t o  the 
history of the Caspian provinces " give additional evidence in favour of the tradition. 

I t  is quite obvious however tha t  even the great veileration fclt for the memory 
of the incarnatioils of the olden days could not prevent quite involuntary nlutilation 
of the individual names in the writings of the uneducated, and even confusion of the 
order. Therefore before undertaking any serious attempt to study i t  from the 
historical point of view it would be necessary to  collate carefully as many copies as 
possible of different dates and collected in various countries where the Ismailis are 
livingPB 

Moreover even in this correct form the present tradition cannot be treated as 
representing the opinions held by the sect on this subject in all the periods of 
history. The clianges in political circumstances, and especially clogmatic develop- 
ment, 111ight involve some alterations in the pedigree. These are the  reasons, 
besides the scarcity of reliable informaticn as to  the history of the sect, which 
necessitate postponing the detailed analysis until better times. 

There is another reason for this. The views as  to  the early history and the 
origin of Ismailism prevailing a t  present in European literature cannot be con- 
sidered as finally established and inay suggest the necessity of some rev is i~n .~ '  
Even the slightest examination of the original historical works, partly already 
studied, shows that many things can be looked upoil in a different way. To discuss 
all these matters in full detail woultl involve the writing of a quite independent 

96 CI. below, notes on the i ~ i c a r ~ ~ a t i o n s  Nos. 44 and 45. Q l  Cf. below, liote on the incarnation No. 31. 
29 Unlortunately the similar pedigrce given in Hall-Bib niid c o ~ r t i n ~ ~ c d  up t o  1321 A.H.  (by  t l ~ e  copyist. who 

finished his work in this year, as stated in the coloplion), is not available t o  Ine a t  presei~t .  I t  coutair~s 19  nnllles after 
Rllkuu'd-Din Kliilrshnb and therefore agrees quite well \\-it11 tha t  publislicd I~crewith. 

'' I am very far Irom l i a v i r ~ ~  ally i r~tent ion of belittling i l l  nu!. way tlie grcat scrviccs rcndcred t o  oriental research b y  
the elllinent scl~olars of the oldcr gei iernt io~~.  Tlieir stut1:cs will aln*ays r e ~ r ~ a i ~ i  a stanclard of scliolarly work and  to  them 
ollly are we i l ~ d e b t c ~ l  for tlic possibility cf any Iurlllcr progrcss i l l  our Lnowlcdgc of Ll~esc ~i iat ters .  Since tllrir time 
the ~ne t l~odsof  historical rc~carcl i  and rriticisrn of tlie sourccs of ~riiorr~iotion have u n d c r g o ~ ~ c  tl~r-ir natural d e v e l o p ~ n e ~ ~ t .  
And it :Ippears Inore orid iiiore t l ~ n t  not very I I I L I C I I  wciglit call often be n t t ac l~cd  t o  t l ~ c  s talelncl~ts  of the JIuliarn~nadan 
writers even in their reports Iorrniilalcd in t l ~ e  lnost pcrsunsive tone. The style of their csposition of erellts makes i t  
very dificr~lt not to be iiifluenced by the extrcmclv indi\.id\~alistic l i~odc  of t r c a t ~ i ~ e n t  of the liistorical facts, with 
which only princes and pi.0111inent ~ C ~ S O I I S  tire concer~icd, aiid to  pap due ntteiitiol~ t o  the s ~ ~ b s t r a t u ~ i ~  of tlie historic 
evolution, the life of 111a~scs The last r!let\~od of research \\.as adopted already by ~n i i - \~ lo tc r i .  \Velll~ar~sen nnd is 
a t  present follo\verl 1 3 ~  Prof \\'. Bartliold in Rnssia a1111 p. N. L ~ I I I ~ C I I S  i l l  France. But  so far it l ~ a s b c e n  applied only t o  
0 limited extent, and the propcr study of the early religious life of Islam and of sects, sucli a s  tlic Ismailis and o f  other  
Shi'ite movemeuts in conucctiou with them, pron~ises  to  be n question of enormous imporlauce, able t o  under~n ine  
many theories which seem to  be qulte firmly established at present. 



pa~~ lph le t .  Therefore it must suffice to review here onlv the nlost in~portarlt questiolls 

with which a correct understanding of the present pedigree is closely connected. 
First of all it woulcl be best to see what is actually ~ I I ( ~ \ V I I  ahout the origi~l of 
Ismailism. 

I. The early historians give practically n o  information with regarcl either to the 

origin of Ismailism as such, or its early cloctrines and political aspirations before 
the time of Mahdi and the rise of the Fatimide caliphate."' 

2 .  Practically nothing reliable is known about the religion of the Carmathians 

(al-Qaramitah), the alleged predecessors of the Tsmailis, and the real character of 
their connection wi:h the Fa t imide~ .~ '  The rare reports of the authors of the later 
period show that the Carmathian beliefs a t  least were not always the same as those 
of Ismailisin."" 

3. Nothing authentic is known about the origin of the Fatilnide Khalifs, who 
pretended t o  be descendants of Ismail, nor as to the real nature of the opinion of 
the believers on their worship as Iniams. .4 remarkable, and seemingly quite unique 
fact may be observed in this connection. Nearly every historian touching on the 
Ismaili question, gives not only a new version of the genealogy of this dynasty, 
but even almost invariably mentions several variants of it, bringing up the line of 
their descent not only through different (and obviously rival) branches of Ismail's 
p~s te r i ty ,"~  but even ascribing their origin to  the ~ z o ~ z - l s m a i l i  Imams, whose parties 
were a t  the later period the worst enemies of the sect."" 

4. About Ismail himself almost nothing is known" except that  he died in his 
father's life time.j6 The tradition by which his nomination as an Imam was revoked 

--. -- pp ~ -~ - - - -  

30 Tabar i .  I bn  Miskawayh, Kindi and  various minor au tho r s  do not  t ake  much interest in religious ma t t e r s  and  

therefore, probably, d o  not  pay ~ n u c h  a t tent ion t o  t h e  rising Shi ' i te movement.  The  writers of t h e  l a t e r  period, 
when the  Fat imides  have already achieved their g r e a t  successes in t h e  political straggle, cannot  be  regarded a s  
unprejudiced by  the  ideas which developed among the  sect  a t  t h a t  la ter  t ime. 

31 Cf.  E. Browne. " A lit. Hist.  of Persia." v. I ,  p. 404. 
3 Ibn  al.Athir, who takes a keen interest in t h e  early explolts of the  Carmathians (probably a s  a result of his 

studies of t he  Fat imide Khal i fa t ) .  gives some important  detailed accounts o f  their tenets.  I n  one of t hem (v .  VII .  
278) it is quite clear t h a t  t he  sect described is a Kaysa i~ i t e  one, because the  Imani  appears  t o  be  A h m a d  b. 
Muharnmad ibn Hanafiyya, who has  not  t he  slightest relation will1 Ismailisnl. 

Tabari,  111. 2218, gives various pedigrees of t he  Carmathian chiefs (he  does no t  mention 'Abdu'l-lah ibn Maymil l  

al  Qaddah  a t  all). Of t h e  earlier books these different var iants  are  given b y  I b n  a l -Athir ,  v. V I I I ,  p 18. Ibn 
Taghr ibi rdi ,  v. 11, pp. 447-8, and in an  important  Shi ' i te book. '1 ;mdatu ' t - ta l ib  fi ans ib i  i l i  -4bi-?$lib, b y  A l ~ m a d  
b. 'Ali, surnamed I b n - ' l n b i  (regarding him see C. Brockelmanu, Cesch. d. A. Li t .  11, 199), p. 222  sq. of t he  old 
undaled Luckno\v (,L) s i c )  l i thography. I t  woilld be  interesting t o  examine t h e  pedigree given by Na?irusd.nin  
Tilsi ill t he  preface t o  his " Taqwim"  (? ) .  mentioned by  tlie s ame  au tho r  (p. 2 2 5 ) ,  and  in a modern Sufico shi'ite 
encyclopaedia ' i a r i ' i qu ' l .Haq i ' i q ,  by Ma'surn 'Ali ShirPzi (L i th .  Tehr .  r31R), v. 11, p. ro l .  who thinks  t h a t  t he  great 
doctor of Islam could know something of these ma t t e r s  a s  he  had a long connection with the  Ismailis. 

,'4 Ibn  al-Athir (v .  VI I I ,  p .  28) and  Ibn-Taghribirdi (v. 11. p .  467-8), who probably follotved t b e  former, give a 
version by  which the  Pat imides  descended froin t h e  brother  of Ismai l ,  tlie seventh Imain o l  t he  " twelve-Imamite"  
Shi ' i tes,  BIirsi K n ~ i m .  The  la ter  author  ( Ibn  Taghribirdi,  i b i d . ,  p. 448) even inentions another  var innt ,  in which 
Mahdi descends from 'Ali Zayna'l-'Abidin. 

' 5  I t  is remarkable how lit t le interest this Shi ' i te saint excited in t he  believers. I n  spi te  of a long atid careful 
search I could no t  discover any t races  even of legends about  h im,  w l~ ich  arc  so numerous abou t  o the r  I m a m s ,  usuall!. 
regnrding their " martyrdom." 

6 The  only author ,  a s  f a r  as  I know, who gives the  da t e  of this even t ,  r 7 3  A . H . ,  is t h a t  of 'Umda tu ' f  !%lib+ 
p. 223.  I t  is. of course, impossible t o  s t a t e  whether i t  is correct o r  11ot. 
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by his father" obviously cmnes from a party hostile t o  Ismailism and 011 the whole 
is very,clo~~htful."~ 

j. That Isnlail left posterity, perhaps even very numerous, may he regarded 
as a historical fact ." 

6. With regard to the rights to Inlamat clainled by the Fatiinides exclusively 
for themselves on account of their pretended direct descent from the elder line of the 
llouse of Ali (denied, however, by their elieinies wlio dei~ounce(l even officially the 
correctness of this genealogy),'" it can be pointed t h a t :  ( I )  the whole theory does - 

not agree wit1 the absolutely unquestionable fact that  this principle is seriously 
violated by Husayn's heing the voujzgev so11 of Ali, at~cl ( 2 )  t ha t  there were in the early 
shi'ism no conimonly accepted and established views as to the exclusive rights of 
any particular branch of the Alides to be the Imams." 

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

81 An additional explanalion of this revocation may be suggested. Tabari, 111, 154 and 2 5 0 9 -  ~llentioning 

Ismail always gives him the epithet c j ~  i.e '' lame." may be lame from birth. The same appears in '~Jmdatu ' t - tal ib 
E J  

(p. 222). If this can be proved from any other earlier and reliable source, the allusiou acquires ~onsirleral)le,~i~nportance. 
I t  is a well-known fact that  one of the  most essential and primitive beliefs in the worship of the (leified chiefs 
pontiffs, etc , is that  they most not be sick (i l l  the earlier phases of the religion they can be killed in such case) and in 
particular they must have n o  bodily defects The early Shi'ite extremist ideas abnut the Illlams werenot rarely inclined 
to their deification. In such archetypal organism. 011 the existence of which depeuds the life of the whole world, 

nothiug may be wrong otherwise great calamities may befall the utliverse These ideas, in a moderate form, are still 

alive iu Muhammadall countries and it would not be quite wrong to keep ill memory this possibility. In  the n tn~os-  
phere of rivalry and intrigue which was not uncommon alrlong the pious Alides, this pretext, quite possibly without its 

clear formulation, could be used against Ismail. The worship of this saint appears in a r!iuch later period \\,hen the 

real tradition regarding him was quite forgotten and he had beco~ue a mere name 
38 The whole tradition corlsists of only two facts, usually reproduced : ( I )  that  Ismail was give11 to  drinkiug w i ~ ~ e ,  

and this was the reason why his father revoked his nomination, and ( 2 )  tha t  after his death,  the funeral was stopped 

several times by the order of his father and the body was shown to  the public so that  there would be uo doubt about 
the fact of Is~uail 's having died. (The details of this evelit are quite vividly described in this story, cf. ' IJmdatu ' t - tal ib~ 
p. 223 sq. and Tari1iqu'l.Haq5'iq, v. 11, p. 104). If the first anecdote be admitted to  be true,  the second probably 
deserves IIO credit. 'I'o confirm these suspiciol~s it lnay be ~ n e n t i o ~ ~ e d  t h a t  another story is usually added in similar 
accounts about the intrigues of Ismail's sou, . \ Iul~ammad, a g a ~ n s t  his uncle hfilsa KBzim in the reign of Harun 
at-Rashid, which caused the imprisonment a ~ i d  subsequently the deathof that Shi'lte saint. Tabari, 111, rsor ,  gives 
no detail and does uot mention Alul!ammad's 11an1e 111 this c o n ~ ~ e c t i o ~ ~ ,  but the Shi'ite traditiou, a very i~upor tnn l  
fac t ,  ascribes it to hi111 clearly, cf. *Umdatt-u ' t - tal ib,  p. 222, d i b  -?- &, d - y ,  ?bWl #,*I uL ~1291 &; 
There can be no doubt therefore tha t  a tradition of this kind is not l~kely to  be preserved by the Ismailis or their 
friends. And ii we reluclnber the hatred and hostility which Ismailism always provoked not only amongst the Sunnie 

but Shi'ites as well, it  will be quite clear that  thepe stories h a ~ ~ e  \.cry little historical value. 
4' Tabari n~entions Muhammad b. Isma'il a t  least a dozen of times as :I rnwi .  'Umdatu \- t i l ib (pp. 222 sq.) 

mentions also another so11 of Ismail-'Ali. Mul!ammad had two sons : Ismail 11 ( p  233) and Ja ' far  surnamed ash-Sha'ir 
" poet." Both of them had a numerous posterity, mostly settled in Syria and Egypt.  The author refers to  nn early 
Shi'ite writer, Abli Nasr Sahl b. Diild R u k h i r ~  (not l l ~ e ~ ~ t i o n c d  by Tilsi however), in whose opinion I)+.-1 3),1 

4.6-1 u! ~ 4 m a  &I (i.e. Ismail 11, p. 224). Ahmad s u r ~ ~ a ~ t ~ e d  'Abi~'sh-Shala'la'  dcscended from 
Ja'far, the " poet." On the whoic it scems to be very probable tha t  these pedigrees were really penuiue. 

'O Cf. E. G. Bro~vue, "A.  lit. H. of l'ersin." v. I ,  p. 398, and .U1ndatl1'-t-\5lib, p. ~ 2 4 .  
*I I t  seems that the question about any particolar Alicle's rights was quite in~material aud was uo cause of collcern 

to his followers so long as his general getlealogy wzs correct. The desce~ldants of Hasan, wllo according to Ismaili opinioll 
could not attain the position of I n ~ a m ,  and especially those of the third son of Ali, Muhan~mnd ibn Hauafiyya, were 

worsllipped as 111uch as, i f  not more than the H u s a y t ~ ~ t e s .  Still more typical of these ideas is the fact that  these doctrine 
ulider some special l~istoricnl circumstntrces, \!,ere transferred to the enemies of thc Aiides, and there was a by no means 
small group of the sectarians who expected the arrival of the Sufyanite. the Imam from the house of CTmmayya 
(cf .  'V. Barthold, Tlle Caliph and the Sultan ' '  in . '  hlir Islama," v. I (1912), p. ~ r n - 2 1 1 ,  who refers to  the  interesting 
Ieport Mas'ildi, Bibl. Geogr Arab., VII l ,  ,135 sq. and I. Goldzieher, Muham. Studien, v. 11; p. rrg sq.). The same 
qucstiono~ the Sufyauite is dealt wit11 to n degree by va~r-\:loten ill hi. Kecl~erches sur la dorniuation Arabe, le chiitism 
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Thus, as we have seen, very little trustworthy information appears to be 
available a t  present about the origin and the early history of Ismailism. We must 

not however lose hope that .more light will be shed upon these interesting 
problems. When further original works dealing with the early period of Muham- 
madanism are properly edited, the method of following only a few historians, who 
give an account of this sect, will be replaced by a synthetic coordination of all 
tlle scattered notices in various annals and reports, ilealing with events connected in 
ally way with that movement. The context will give us much of what we have 
so little a t  present, the possibility of an unprejudiced research illto the real facts as 
they were. 

I t  is remarkable how little Islnailis~n mras studied in colliiection with the 
kindred Shi'itic sects, with which even nowadays, in spite of a millennium of evolution, 
it has so much in common." There cannot be much doubt that in its earlier period, 
when all these sects were in the process of formation and could not possess many 
inveterate prejudices hardened by a long tradition, the divergencies were but few. 
In vain a student looks for characteristic details of these sects in the books of old 
authors who preserved for us their precious descriptions. -411 the nioveinents seem 
to have been variations of one very powerful idea which absorbed all the minds- 
Messianism. And the difference consisted only in preferring one or the other branch 
of Alides whose offspring would appear in the supernatural capacity of a Messiah, 
or, more rarely, consisted only in the degree of intensity of the Shi'itic feelings,-i.e. 
deification of the Imam." 

The little which transpires regarding the life of the masses of the population 
in the vast empire of the Ahbasides in the beginning of their rule by no nleans supports 

~ .. - ------..--..-p-...-----.-... . - -  

e t  les croyances tnessiaiiiques sous le khal i fa t  des Omayades. in Verh. d .  Koninklijke Acad. van Wetenschappen 
Afdeeling letterkunde," D. I. No. 3 (1894), p.  61, and  ltis later article on AIahdi ill % D U G ,  1893, p. 213 sq.) Very typical 
detail  of t he  psychology of these messianic beliefs cau be noticed in t he  fact ,  inentioued b y  van-Vloten (Recberches. 
ib id . )  t h a t  several Slahdis (e .g.  Qahtan i  in southern Arahia) had au  epithet MnrlsGr the Victorious" Quite 

probably if a n  aspirant be not  victorious, hc is not  JIalidi a n d ,  i t  tnay be. vice versa. I t  would no t  be  perhaps  ou t  of 
place t o  mentinn here tha t  t he  sects of  t he  worshippers of  the Sofyanite proved to be a s  lastill{ a s  t h e  Slii'ite lenchings 

a n d  even a t  present there are  still relnnauts of  this sect living in t h e  strictest disgoire in Badakhshan (so called 
BIarwani) a n d  perhaps  also near H a ~ u a d i u  in Periia.  (The  Yezidis, abotil wli,)m s? tnucli wac wr i t t en  recently 

probably a!so have soinet l~ing in coitimon with these sects). Some i ~ ~ t e r e s t i u g  illostrations of these XIessin~iic coticeptionrr 
can be  found in Prof D. S. S la r~o l iou tb ' e  " Mahdis an,l  itlahdism " ill the  Proceedings of  the  Britisll Academy. v. VII.  

$9. Cf. E. G B r o w ~ ~ e .  op. c i t . .  v. I ,  pp. 394 and 407. where the  opinions on this suhject of S. de Sacy a n d  Stat!. 
C u y a r d  a re  cited. 

4.1 Shi ' i s~n .  which was already a powerful movement ,  a s  prover1 by  the  risings of n l r~kl i tar  in I<ufa, a s  early a s  tlic 
end of the  firs, century :l.H.. was still pro\viog, politically : IS  well a.: d~~gt t ia t ica l l ly .  n lo!ig tinie a f t e r  I s~~ ia i l i s ln  was 
firmly established. The sect ,  which proved to he the  tnr)el vital.  Llie sf)-c.tlicd I l h ~ a i - ' n c h n v i y y n ,  j ~ ~ s t  starter1 a t  t ha t  
t ime ( t h e  eud of the  th i rd  ceritury A.H.). 'To what  is gei~eral ly  kno\v~t  about  tlre sects of this per iod,  all interesting 
account may  be added of t he  heresiarcl~s mho deified '.\I1 HRdi (d .  A . H . ) ,  the  eleventh [ma111 of t h e  Slliaite<, allJ.' 
w m e  of his relations. The author .  J l u h n ~ n ~ n a d  b. 'Abrli'l-'hziz al-I<aslii {'Ci~si's 1,ist Nu. 6hX), wlio m;\s l i v i ~ ~ l :  apparent ly  
iu t h e  second half of t he  IV century A 3.. was very close to  all t l ~ e s c  evcnts  a s  is proveil by the  a t t e ~ ~ t i r r ~ ~  lie pays 

to  t hem lusually t he  Slii.ite writers a v o ~ d  touching tliese questiotts as  they might cas t  solitc shadow 011 their owl1 
beliefs). I n  his hook ~\'fa'r~/a: n k h b i r i ' w - r i j i l  (P r in t  Bombay,  1317.  pp. 3:1- 329) lie gives a l i n ~ i i l ~ e r  of t l ~ r s ~  

persons: 'Ali h .  Haskah Qasim Yaqrini ,  Ibli Babd Qomi;  Xlul~ariiniad b Nusayr . \ lu~tiayri ( t he  prophet  of t he  present 
Nu(ayris). Pa r i s  b. EIalirn Qazwin;. A b i ~  'Abdi'l-lah Kntidi. .\Ii~sn as-Sawwiq. XIul!ammad b. >Iqlsi ash-Shar qi and 
many others,  who  were preaching their doctrines in all pa r t s  of t he  >fuha~iimatlan world a t  t he  litlie w l i e ~ ~  Ismailism 

warn rising in Northern Africa. 
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the usual views on the origin and the enormously rapid expansion of ~sn~a i l i sm,  
then1 entirely t o  the diabolical malice and the quite supernatural abilities 

of some individuals, especially of 'Abdu'l-lah b. Maymiin al-Qaddah.J3 ~ l i ~ n i n a t i n ~  

these lniraculous and satanical elements, we can seek for an explanation 
which would be more in conformity with the historical perspective. And i t  can be 

reconstructed with an amount of verisilnilit~zde. 
There will be nothing improbable in an  admissioil tha t  a little Shi'ite sect in 

Syria, one of a great number, quite insignificant and unpromising a t  home, could 
acquire by various means some accidental success amongst the credulous Berbers of 
Northern Africa. A successful revolt and further victories under the banner of 
Mahdi could chatige the whole configuration of the Shi'ite world. It was saturated 
with Messianic expectations, the nlost ardent and impatient, as the beliefs of all 
neophytes usually are.'b, What could be inore persuasive, more obvious for their 
psychology, than the Divine proof of the truth and righteouslless of this particular 
line of the Alicles, manifested in their victories which in the talk of bazars could 
assume the most marvelous forms. And even if there were some scepticism, the 
brilliant feat of the conquest of Egypt could dissipate all the doubts.'' 

Here lies apparently the key to  the mystery of the enormous success attained 
by the new Messiah. A11 the early Muhrtll~rnaden authors agree in emphasising the 
energy with which the propaganda in his favour was carried o n .  If i t  was ext;remely 
widespread and the emissaries were lurking practically everywhere sowing the seeds 
of fanaticism and sedition, it was only because i t  could find an adequate response 
in the masses of the population. It remains only to  imagine what wild lies these 
unscrupulous and parasitic folk (as all the propagandists of the secret teachings 
invariably are) would spin for their unsophisticated hearers about  the miracles of 
their supernatural patron acting in the fairy-lands of Naghrib, fortunately several 
thousaiids of iniles distant from the spot. .As I have mentioned above, the general 
impressio~i froin tlie authorities is that the idea of an exclusive right to  be a Messiah 
possessed by only one definite line of the Alides was not prevailing a t  tha t  early 
time. Especially for the people living far away froin Baghdad and Mekka, where 
the aristocratic Alides nested, it was materially of no difference who was the Imam, 
so 10% as there was no doubt as to  his parentage. Therefore it is also not 
inlllrobable that the change was not difficult, and besides, quite possibly, the Mahdi 
could be represented as the direct ofispring oi the  particular line worshipped locally. 

If there is ally truth in this conjectural explanatioil we call readily understand 
-- ~ ~ -- -~ -- - - - .~ ~ - 

" "lie role of this personage qilite probably was very p rom~oent .  But i t  is extremely difficult to  separate in all 
the a b o l ~ l  him the trlltll froin the usual legendary exnggeratious which so richly gather  aronnd popular heroes. 
Quite possibly eve11 the earlirst writers, as the author of the  ' Fihrist.' could record only the c o u ~ l n o ~ l  talk fo r  
a biograpl l~ of such persoilage, a ~ i d  only added to coufusion hy  their pious scepticism, t rying to  represent him a s  
wicked as possible. 

'h To \vllst 1s above, ill the footuote 4 1 ,  ~t may be added tha t  the Messiah was expected as  early as  one 
hulldred Years alter ~ luhnmmad ' s  death (therefore the  year loo A . H .  was taken as  the  d a t e  of AbB-Muslim'S bir th)  
These beliefs were so universal and so firm, tha t  they found their may t o  China alid were recorded ill t h e  Chinese 

hijtorical works, as sho\vu by E. Chavannes in his ' Documents sur ~ c s  To"-liiue (Turcs) occidentaux.' p. 205. 

' I  c l l in ' r  l r o t l l  \V. I~nrl l~old 's  p a i ~ i ~ ~ l i l c l  il l  ' M i r  Iqlni~i:i " V .  I .  1,. J 3 , ) ,  J V f .  the e ~ l d  ni  the footnote 41. 



riot only the enormous success and the rapidity of expansion of Ismailism but  also 
two other facts which have been overlooked so far, i.e. the above-mentioned unique 
lnanifoldness of the pedigrees of the Fatiinides, probably representing the local 

versions of it, and, on the other hand the divergencies"' in the beliefs, of which clear 
traces not only are still existent but are manifest in the whole history of Ismailism, 
especially accentuated by its two chief branches, the eastern and the western. 

Even the dominant religions rarely possess 110 local or national peculiarities in 
the various parts of the vast areas which they occupy. Still less can we expect this 
from a secret creed and believe that Ismailism was thoroughly uniform even in its 
chief principles; as the doctrines about t h ~  Imam, his Hujjat, etc. There is no 
doubt however that sectarian rlilers and leaders, for purely political reasons, hardlv 
could encourage the vagaries of the inore extravagant of their followers, a t  least openly. 
There are inany instances in their history tha t  i t  was really so, and this is why it is 
so extremely difficult to trace the evolution of these i d e a s . ' q u t  i t  rnay seem that 
they existed in their more or less present forms long before the great reformer 
Hasan ' r r  la-dlzzkri/ tz 's-s~12ni.  The madness of al-Hakim could scarcely have taken its 
actual form, unparalleled in the history of other dynasties, if it had uot found suffi- 
cient support in the religious ideas of his time. 

Still less definite information can be gathered about the cultus of the ~ u j j a t . ' "  
The lnyth of Sahnan which obviously lies under i t ,  seemed to be too heretical to  the 
Muha~nmadan writers to reproduce ir. The only genuine text of western Isinailisin 
\vhicll is available a t  present,'" gives practically nothing in this connection. On the 
other hand, the writings of the eastern Ismailis, ancl especially the documents dating 
from the same period as those of the western in question," lay particular stress on 

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

+l E v e u  a sniall collection of geuuine treatises of t he  sect ,  like t h a t  t o  which belongs the  t e x t  published in  the 

lirst pa r t  of t he  preselrt pamphlet ,  bears clear traces of these divergencies. T h e y  hardly  can b-  ascribed only  t o  various 
degrees of  frankness with which the  same doctriues were espoundct l  for t h e  Inore in i t ia ted o r  t h e  beginners,  or 

t o  deve lop~~ len t  in course of  t ime. The most enigmatic t catise is 1'1nmu'l-Kit. th,  w l ~ i c h  a t  first scems not  even t o  belong 
to  t he  Ismaili system a t  all ,  ill spitc of the  great  veneration which i t  receives now alllongst t he  followers of this sect 

4r The  nature and  thc  spiriL of these ideas, as  well a s  of t h e  wliole Ismaili  sys tem,  were very often taken by 

Inany scholars as  being typically Persian. I alrl afraid i t  does no t  seem very convincing t o  Ine. 'Tlre whole system 
of  degrees of  initiation, mysteries in eve r ! . t l~ i~~g ,  tlie \\.orship of a dynas ty  of iucarnated Gods, even the  divine-natured 

priest-Hujjat, etc.. all this has  l ~ t t l e  t o  [lo wit11 the  plainnes, of Zoroas t r i a~ i i s~n ,  which is ratlicr poor i n  fantasy and 

invention 14111 wc are a t  once a t  home with t l ~ c  Isl~iaili  cloctrines a s  soall a s  we are  again ill Syr ia  and  Egypt  

with all their dynasties of incarnated deities,  t he  ~nys t e r i e s  of their complex c u l t ~ ~ s ,  etc.  Lydia ,  Phrygia, Babylonia, 
and especially lJhoenicin and  Egyp t  were the  a ~ ~ e i c n t  seat  of all t l~esc  beliefs which in some pa r t s  of these c o ~ ~ n t r i e s  

were t .x~stent  still a s  la te  a s  t he  tenLli celltury A.1). No wonder t h a t  I s ~ u a i l i s t ~ ~  springs up  in Syr ia ,  a ~ ~ t l  acquires its deci- 
sive success ill Northern Africa, where tlie a l n ~ o s t  savage tribes 3f Berbers could easily preserve ill t he  slow telnpo of their 

life ~ n u c l ~  oi what they inherited fro111 t h e  IIxyptinn a s  well as  I ' hoe~~ ic inn  c o l o ~ ~ i a l  civilisations. I t  seems t h a t  the  
stress on the  ' P e r s i a ~ ~ i s n ~ '  of  this creed is due  10 :I large ex ten t  to tlie alleged l ' e r s i a ~ ~  rlcsccnt of ita re1,uIcd founder, 
Abdu'l loll h.  31ayr11i111 nl-Qadd.~l!. Hut we ~ r ius t  reluclr~ber t ha t  tlie ~ ~ i u u s  1IuIia111111adan writers allnost invariably 
credit all the  heres~arclis of ~ ~ o t c .  wit11 5uch a f1)rciqn o r i g i ~ ~ .  I:VCII ii Ll~ev were not i u r c ~ g ~ ~ e r , ,  tlley Jlrlg,\t have I~eell 

Z ~ n d i q s  or Jews. 011 the u l l ~ e r  h a n d ,  alt111111sl1 sh ib iml  u ~ ~ d ~ ~ ~ ~ l ) t c d l y  wnh very ~ ) o l , l ~ l ; ~ r  arilouxst the  I r a l~ i an  peoples, it 
I S  also a fact t h a t  t he  b e s t  mi l~ ( l s  ~i Tersi:~ Look a learlin!: par t  i l l  IB~~ilding 111) t l ~ c  stl.icL or t l~ot lox S I I ~ I I ~ S I I I .  a1111 
eve11 now the  S u r ~ n i t e  I r : ~ n l a ~ ~ s  gr-ally O L I ~ I I I I I I I ~ ~ ~  their S h i ' i ~ e  I, l-ctllrc~~. 

+u I give thei r  llallles t oge the r  t o  makc the  correapondcn~.e ult,re c v i r l r ~ ~ t .  

bl, Already rererrcd Lo many Lilllcs : S. (;u! an ! ,  I : r a g ~ n c ~ ~ l s  rclatil!. .'I la ( l o c t r i ~ ~ c  ilcb I h ~ ~ ~ a c l ~ s ,  I~ ; - . I .  I ' I I C X  tlcxls \rrcrt. 
writtell 111 t he  IX and  S c. A.M. 

61 As t l ~ c  text  p ~ ~ h l i s l ~ e d  a11~1ve. l f o / t - l t , i l ~ ,  a11fl :~noI l~v r  . I I I O I I Y I I I O I I \  t ~ , x t  (Xo. ; J ,  ,111 r l a t i ~ ~ g  iro111 tliv X c .  . l . I l .  
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the doctrine. The non-sectarian writers, whose reports about the nature of the Ismaili 
beliefs are availabe and who usually give very few details, as yet attach to  the 
principle of the Hujjat little importance."' It may be concluded therefore with a 
certain degree of reliability that this prominent idea acquired its dominant place. 
at  least in official recognition, not earlier than the time of the rupture between 
the two branches of Ismailisln. I t  is not improbable that it happened a t  the 

beginning of that new period when Hasan ' a h  dlzikvi-lzi's-saldnt s!:artecl reforming the 
religious doctrines of the sect.'" He may even have pron~oted this teaching so far 
as it has gone for some private reasons." And in the dark period of the history of 
the sect the nlessianic ideas may likewise have directed some further development 
of the conception of the "Divine Proof." 

These reasons by no means promise an easy possibility of identifying the 
historical personages who appeared it1 this great position. In  accordance with the 

sectarian beliefs5' the Hujjat neecl not ~lecessarily be a relation of the Imam, for 
ally body can appear in this capa~ i ty .~VThere fo re  only a detailed history of the 
Tina~ns can help to  trace which of their conlpanions correspond to the persons men- 
tioned in the list. Besides, there is no guarantee tha t  the natnes given here are 
not conventional, intended to conceal the true tradition from all except the initiated.'l 
In any case it is possible to  expect soine historical value in this list only with 
regard to its later part. So far it seems quite obvious tha t  the Hujjats of the earlier 
period, before Hasail 't.rlu dlzikri-hi's-saldnz, were fixed post facturn'' and most prob- 
ably chosen froin the popular sectarian heroes of each period." On the whole the 
Hujjat question inay possess absorbing interest as being appareiltly connected with 
the developnlent of the myth and cultus of Sallnan and various early Shi'ite saints "" 
of Persian origin, which are closely collnected with the most important sides of the 
true nature of earl!. Muham~nada~lisin and the struggle of the local national ideas 
against Islam. 

" In  these expositiolis o111y the mestern teacIiillgs are  llsllally g i v e ~ ~ .  anrl their  terminology and  even essential 
doctrines are quite difterent. The various religious degrees are llot defined properly, such a s  As i s .  Na!iq, Imam, B i b .  
Hujjat,  etc. Quitc possibly the  real doctrines were kept in secret ,  a n d ,  possibly a s  \\.ell, there  were variolls currents .  
representing the local separate tradition or. lnay be. t h e  results of snlall reforms. 

5.' He is usually represented a s  a learned Illan, who also coniposed books hiniself. Cf. LJ! 6 ' ~ ~ )  K IV. .,,d -+. 
\'. 111, P. 67 (of the  litll. ~ d . ) ,  jj91 ,+c, U ) ~ S  kt=. )J I )  j,L cJ~,:flai and s))Y ,+I; ;J &I-) . 

'J I t  is quite possible t h a t  this I Iuj ja t  with his JIiraculoas ICnomledge " had to  be  einployed t o  dissipate t h c  
doubts of his followers wit11 regard LO l ~ i s  pedigree. Probably this  is alluded t o  111 t he  t e x t  published in the  first 
Part.  f .  j v . .  where i.; said tha t  " t he  Ilnaln disal~peared.  I ~ u t  mas recoguised af terwards  by his  Ilujiat." 

5 5  Cf. the first pa r t ,  I n t ~ ~ ~ ~ d u c t i o n .  {\I, and footnotes 42 and  43. 
' O  A s  Salman Farsi. their o r r l~e lype ,  m l ~ o  clcscended from t h e  11nat11 ollly ill & m a .  

, '  I have 111entioned alrearly (I';lrl I .  I t l t rod~~c t io l l .  t he  end)  t h a t  this sor t  of cipher is qui te  conllnon in the  
llractice of othcr sects. I t  sui ts  very \r.cll t he  I-lujjat \vllo is inrarnated onlv in his t ruth ."  where he m a y  have 
a llalne different froill tbat  kr~own to  ~ ~ ~ ~ b e l i e v e r s .  

" As was the rase. e .g . ,  a . ~ l l ~  the  i n c s r n n t i r ~ l ~  ef the Imam in the  prc- ivl~l iammadan epochs of the  ancient 
prophets. 

'"There ilre 111a11y early persutlages likc i\bu I ) l ~ ; ~ r r .  I<uruayl, e tc . ,  who were practically deified by Inany sects,  and 
a good example 1.; Ulumu'l.I<itib, whcre they are  re.11 Demiurgs, assisting Solman. It is qui te  possible t h a t  amongst  
these Huj ja ts  Inany tuight be relations of the  Imam. if only the  tradition about  t h e m  could be  t raced.  

" ' h e r e  are  r v e r a l  well known saints of th is  type  a s  >I+ d , ~  yli ;CL& *)I4 ,?I, etc.,  who appear  even in 
the earl9 works. They are obviously apocryphal.  
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I The words d y p  i)r are omitted. 2 Sic. ,.,,dl L,F, (or aj) a?.. ? Sic. &a11 ,.la! ? 4 Or L,+J~ +Jib ? 
5 111 the text ,.,lF In thc  text p l j  1 In the text twice. Ts it  simply a i n i s t s k r ?  Not clear. 

In the text ,AL l! ,fi ! ' 0  a I 1 1  Sic. 
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q~7+J,+ &;. 1 ) A ,  1 , .  . :L WJAJI  ?(& ? 1-ic ? Not clear, as the whole - - 
oi this coloplio~i. written on n corncr o f  the leaf, is very greasy and woru. 

11 Sir ? I, ,J5"11) I t  rliay be I"&r, . 20 S i c ?  

" The cnd is lorlr off,  b ~ ~ t  this papor ca~l l lot  have bee11 u.ritte11 less than I 5-20 years nKo J l l d ~ i n ~  frOru jts 

al)l)e"r:lllre, n.; well as I I O I I I  tlic s lntr~t ic-II~ of its rbwl:cr 



TRANSLATION. 

In the name of God, the Merciful, thk Compassionate.' 

(The Imams). (The Hujjats). 
The true God, Our Lord 'Ali (nlanifested The Lord, the Preceptor,? the exalted 

in) : God." 
I. The true God, our lord '-Ali (born 29 The true guide Muhammad Mustafs 

B.H., died 40 A.H.). (d. 11 A.H.) 
r .  Husayn (d. 61 A.H.). Hasan (d. 49-50 A.H.) .  
3. Zaynu'l-'Abidin ('Ali) (d. 94 A.H.). Qasim-Shah .' 
. Muhammad Bsqir (d. 113-114 A.H.) . Ja'far-Shah. 
j. Ja'far-Sgdiq (d. 148 A.H.). Zaynu'l-'libidin. 
6. Isma'il (d. 1.<3 4 .H.  ?). Amir Ahmad. 
7. Muhammad. Sayd-i-kunar ( ?).  
8. Wafi Ahmad. Andar-Imam-li-Din (?). 
9. Taqi Muhammad. Muhammad Manstir. . 

10. Radi (Riaa ?) 'Abdu'l-lah. Gha'ibu'd-Din. 
I I .  .41-Mahdi (Aba-Muhammad 'Ubaydu'l- 'Abdu'l-Majid. 

lah) (276-322 A.H.). 
12. -41-Qaim (-bi-amri'l-lahi, Ahmad) (d. ,<34 Mustansir-bi'llahi. 

A.H.I. 
I;. -41-Mansfir(-bi-quwwati'l-lahi, Isma'il) 'Ahmad Hadi. 

(d.  341 A.H.). 
14. Al-Mulizz(-li-dini'l-lahi, ribti-Tamim) (d . Hsshim-Shah. 

365 A.H.). 

I 5 .  A1-'Aziz (-bi'l-lahi, Aha Mansor, Wizar) ~ iuha in inad-S 'n i ih .  
(d. 380 A.H.). 

16. Al-Hskim (-bi-amri'l-lahi, Abn 'Ali Man- hlahmad Shah. 
siir) (d. 411 A.H.). 

17. :iz-7,ahir(-bi'l-lahi,"Abu'l-Hasan 'Ali) h1uhibbu5d-Din-Sh~h. 
(d. 427 A.H.). 

18. Al-Mustansir-bi'l-lahi (Abu Tamim Ma- Khaliqu'd-Din-Shah. 
'add) (d. 487 A.H.). 

19. (Al-Mustafa-li-Dini'l-lahi)' Nizal- (d. 'At~du'l-Mu'min. 
shortly after 487 A.H.). 

20. Shah-Hadi (Mahdi). I'lamu'd-Din. 
. . .. . ~ ~ - 

I About th is  invocatiolr see Pa r t  I ,  l ' ranslation, tootnote I .  

3 I give ill concise t o ~ r u  the  honorific titles which arc  almost r~ntrnt~sla table .  
,. ' Khudawaad  ' seems to have here i t s  present-day n ~ e a n i u ~ .  

+ I omi t  t h e  honorific t i t le  Shah  in th?  list o! t he  In!arr?s a s  saperfluollp, but  ill t h e  list of the  H u j ~ a l s  ~t is bet ter  Lo 
preserve i t  because i t  m a y  be  connected with some special doctrines. 

6 So in 'Ymda tu ' t - t o l ib  (see about  i t  tur ther) .  

"0 in the  !ert  o i  the  Ta'rik1i.i-Gu~idn, p. j I . 3  111 thr. al~r ldged translatiorr \ \ . .  11, p. 124) 11 is give11 (on tllr 
.ruthorrty of Ibn-al A th i r )  a7.$.1hir-l1-i'za~i-I>i11i'l-lai11. 7 Sn i r i  ~ ~ l r i i ~ l : i ~ ~ r ' t . ~ ~ ~ l i b .  
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(The Imams.) 
21. Shah-Muqtadi. 
2 2 .  Sh~h-Qahir  (-hi-quwwati'l-lahi, Hasan). 
23. (Hasan 'ala) dhikri-hi's-salam (557-561 

A.H.). 
24. (Khudawand j 'Alau'd-Din Muhammad 

(d. 607 A.H.). 
2 5 .  (Khudawand) Jalalu'd-Dill (Hasan) (d. 

618 A.H.). 
26. (Khudawand) 'Alau'd-Din Muhaminad 

(d. 653 A.H.). 
27. (Khudawand) Ruknu'd-Din (Khiirshah) 

(d. shortly after 654 A.D.). 
28. Shamsu'd-Din. 
29. Qasiin. 
30. Islam. 

I .  Muhammad. 
. Mustansir bi '1-lahi. 
33. 'Abdu's-Salaln. 
34. Gharib-Mirza. 
35. Nuru'd-Din. 
36. Murad Mirza. 
37. Dhii'l-Fiqar 'Ali 
38. Niiru'd-Dahr-'Xli. 
39. Khalilu'l-lah. 
40. Nizai-. 
41. Sayyid 'Xli. 
42. Hasan 'Xli. 
43. Abii'l-Hasan 'Ali Shah. 
44- Khalilu'l-la11 (d. 123.3,4.H.=1818 AD.).  
45. Shahinshah Hasall 'Ali (d. r 298 A.H. = 

1881 X.D.). 

(The Hujjats). 
Salihu'd-Din. 
ShimSlu'd-Din. 
Nasiru'd-Din Ahn~ad.  

Shihabdin.'" 

Sadru'd-Din. 

Hasan Kabiru'd-Din. 

Taju'd-Din. 

Fathu'l-iah Jawanmrtrdi. 
Haydar-'Ali. 
'Alau'd-Din Muhammad. 
Qasim-Shah. 
Nasr-Muhammad. 
agha  Raba Hashin1 Shah. 
Muhammad-Zaman. 
&ha Gharib. 
Mihrab-Beg. 
'Ali-Akbar-Beg. 
'Ali-Asghar-Beg. 
Mirza Mullaminad Baqir al-Hgjib. 
Bibi Sarkar. 
Shah Hasan 'Ali. 
Mirza Hasan 'Ali. 
Shah Qasim 'Ali. 
Shah Abu'l-Hasan 'Ali. 
' Ali-Shah. 

46. Bgha 'Ali Shah. Shah-ba-Din (=Shihabu'd-Din ?)  Shall, 

who is S11%11 Khalilu'l-lah. 
-17. Sultall Muha~ninad ShBh (still living). Sayyid Abu'l-Hasan Shah. 

The true guide, the absolute lord, the Divine Master, S u l t ~ n  Muhammad ShBh, 
the choicest incarnation," let Hi111 grant mrhat is desired and sought by all the 

' 11 \\'as pro1)al)lg the ollicial t i t le oi these rulers. aud even appears  a s  a tit le nf the  present Agha I<linn in the  
colophon. 

E. G. Bro\\.i~e. "1,1t. I-11st of k'ers~a." \.. 11, 1,. 45-1, gives L , ~ ~ j I  ),,. In Ta'rikh-i-Gnzida the  title is not ~nent iol ied.  
I n  1 Presc.rvr this way oI s p c l l i l ~ ~ :  intentionally, because there m a y  be a chance of discovering whether th is  ill- 

carnalion nf Ihe I.Illjiat I ~ n s  a ~ ~ v t l ~ i t l g  to  d9  with the  persons mentinued very often under  this  name  in the  tradition (,( 
,411 11.1111.. 1 1  1,iterelly " the  choicest dress"  (in whir11 the Dcitv appears) .  



believers of the worlcl fro111 the East to the West and froin the South 'to the North 
having accomplished it in the best way.'' For the sake of these blessed names and 
for the sake of the great attendants of the throne forgive us our sins and errors. 
(Pinished) on the ajrd of the inonth of Ramadan. . . . . 

Notes  OIL the List of the I m a m s  mzd Hz~j ja t s .  

I. The Hujjat in the time of Ali is believed to have been Salrnall Farsi.' 
Therefore the name of Muharnmad is introduced here for some special reasons, 
probably f ro~n  fear of persecution. 

I-j. The dates are given as in S. Lane-Poole, Muhammadan I)ynasties, $ 27. 
2.  Tlle reason why Hasan appears as a Hujjat and not an Inlain is probably 

due to the sectarian opiniori that an Inlam, whose posterity were not Imams as well, 
is not genuine. I t  is very difficult indeed to find when exactly the pedigree received 
the present forill, as has been discussed a t  length above. 

3. I t  has been already mentioned that ally attempt to identify the RIujjats cailiiot 
be regarded as having ally chance of success, because there is no principle to follow 
in such research. 

7-11. As is shown above iiothing can be dolie a t  present to elucidate this dark 
period. The histoiical works so far available, which mention this tradition, heloiig to a 
coinparatively later period. Of Western authors Ibn Taghrihirtli 'gives it in solnewhat 
different order : NIahdi b. (3) Taqi Husayn b. (2) Wafi -Ahmad b ( I )  Radi 'Abdu'l-lah 
b. Muhainmad b. Isma'il. But it appears almost word for word as in our list in Ta'rikh i 
(:uzida : Mahcli b. (3)  Radi '.Ibclu'l-lahb. ( 2 )  Taqi Q%sim+h. ( I )  LVafi Xliniad b. Muham- 
i d  b Ima'il. The most interesting is that the author refers to a still earlier 
ivork 'Uyii ic1~'t- /rriun~ikI1 by i\ba Talib 'Xli 1 ~ .  Najih Baghda~ l i .~  This nlay to a 
certain degree he regarded as an argu~rieilt in favour of the adiliissioii that tlie 
l~edigree in the earlier part was not altered after the time of  tlle Imaiil\ of A l a m ~ t ,  
and niay possillly be the survival of the version officially adopted by tlle 
1:atimides. 

The other verhious, as I have pointed out, vary extremely as to tlieir n:tiiics, tlie 
~iuiiiber of geiierations, etc. Very often they are prejudiced by some local or tem- 
porary fashion, reflected in tlie writings of particular authors. I t  is iilterestiiig that 
even S. I,ane-Poole coulcl not avoid this and therefore tries to lx-ing the pedigree 

12 The Lcvt is very l ~ a d  a~irl the transl:ttion is therefore only approximate. 
1 Cf. part I ,  introduct io~~,  I\', and I.  9 o f  the test .  Also see verse 0 of the poem, f o r ~ ~ ~ d  togetllcr wit11 the present 

pedigree, nncl printed further helow 
9 Abil'l-Mahisin ilm 'Tagbribird~. . - \ n - ~ l u j u u ~ u ' ~  zithirfl. ed. J i ~ y ~ t b ~ l I .  1,cyd. 1Hi7, v.  11. pp. ,147-8. 'l'l~e auLhor 

brought his liistory up ~ I I  337 A.11. (Rrock. 11.  4 2 ) .  

Ed. E. G .  Rrowne. 1 9 1 0  ((;ibh 11,s.). text,  11. 5 1 0 .  

+ The majority of ~)ersoou \vllo werc called i \ I u h a ~ n ~ ~ ~ a d  are g ~ v e i ~  i l l  l l ~ c  b~u:rapl~~cnl \\ark<, ct.,.. . as sur~~arnecl 
. \bi ' l - (~5sim, the k r t r ~ y n  ~ j i  the Propliet. Therciorr. i f  ~t is a ~ n ~ s t n l i r  tor Abi t ' l - ! ) .~ s i~~~ ,  Illis v e r s i o ~ ~  IS exactly the 3anlr. 
4s the tradlt io~~al .  

Ta'rikh-i -Gu~~d;t ,  text ,  1,. ; lo.  I cuulrl 1101 Lrace this l~ook  or i h  a~ttIi,)r a ~ ~ y w l ~ e r c .  
6 As far as 1 l i l~ow,  the. hlhll8liilll~ 1 1 0  I I I I ~  xi\  (, it H I I Y \ V ~ I C ~ V .  



given hy lhl, al-Athir' illto agreement with the cloctrineof the periods of ' revell ' 

Illlalns, eve11 a t  the sacrifice of Isillail llinlself.' 
11-18, ?\he dates are givell as ill S. 1,aiie-PooIe's Nulla~l~nlatlan I ) ~ n a s t i e r ,  4 2 7 .  

I ,  This is dark llcriocl ill the successioll of the Illlallls. I co~lld 
llot find any illformation alloot tile real reasons of Nizrr's riorni~iation beillg revoked 
by his fstllel or tile (late wllell this event happened. Tile veal. 471 -4.H in wllicll. 

to Ta'rikll-i-CJuzida, )-Tasall Sabhiill was wit11 propagalIda in favour of 

Nizar not llis father Mustallsir, who was still alive) might be 1-egarded as the 

date before tlrllicll the l-evocatio~~ took place. But the whole context does not 
admit of giving inuch credence to this information. 

Niz%r died after 487 -4,H., in \vhich year his brother Illusta'ali, who succeeded as 
khalif his father, Mustansir, iinprisonecl him after havin3 captureel hi111 a t  ~ l e x a n -  
dria (probably on the occasion of an attempt to escape  fro:^^ ~ g ~ r ~ t ) . " f  this liap- 
pened very soon aftei. his brother became a khalif, inore than 70 years elapsed till 
557 A.H., when Hasan of Alamut declared hi~nself as his descendant. For this period 

Qazwi~zi gives two nalues : (I)  Hgcli and ( 2 )  Qahir,"' hut  Hahibu's-Siyar mentions 
three generations : ( I )  Hadi, (2) Mahdi " and (3) Qii11ir.I" These details, al- 
though very susl)icious,l" prove, tha t  the traditio~l in the time of the Imams of 
Ll la~nut  was practically the sallle as nowadays. The historic value of these reports 
is as doubtful as all that we know about Hasan. Eve11 if our infor~nation is basecl 
011 genui~ie sectarian annals, it can not be regarded as reliable because these docu- 
ments may have been forged in so doubtful tinies. A t  the same time mfe have no ineans 
of judging how far these annals even in this form were reproduced by the Muhammadan 
writers, and what was taken froin the other sources. The version tha t  Hasan was a lineal 
descendant of Kiya Buzurg U ~ n n ~ i d  iiaturally ca~lilot be of sectarian origin, even should 
it be true. The story of a mysterious child given to Hasan Sabball by Niz2r,l4 living 
at the doors of Alamat in such disguise that nobody knew h i ~ n ,  etc., is too miraculous 
even for the orie~ltal mind, and in its prer;ent for111 it hardly would appear in the sect- 
arian books. There is another consideration which niakes the matter still more com- 
plex. I t  is co~nnlonly representecl that Hasan Saht)%ll took Nizar as t h ~  I rna~n and dis- 
continued all relations with the \I:estern branch of Ismailism. It is one of the most 
essential beliefs of the sect that  the world cannot remain without an Imanl. Even if 

- - -  - - - _ - ~ .- -- 

Ed. Tornberg, V I I I ,  p. IS.  I ~ h i l l k  it was  take11 frolo th is  au thor ,  hecallse I have not  seen th is  version anywllere el.;?. 
As  writes i l l  t h e  p e d i ~ r e e  " Islllail or. Aiollanimad." 'I'here was  possibly a branch ( e a r l y )  ~ ~ ~ ~ ~ ~ i l i ~ .  

lVho regar11ed 'ruhalnnlad as the last  of tlle Illlalns. elr . .  i l l  conlieclion wi th  tile ltlessianic beliefs, bat i t  seems qui te  
'Iear that  tllr idelltitp of  Islllail and his so11 is a c o n j c c l ~ ~ r e  o f  A lu l~an ln l adan  Iristorians. brcause i t  i s  in ol,vio~ls 
cO1ltradictioll tl, llle c l e ~ i i e l ~ t a r y  I.;lllaili dv,.trines, 

"Ta'rikh i-G~~r:da, t e x t .  5 .  1 "  Ibid., p. 5 2 2 .  

" PerllaF's anl is take  fnrG~:iqr as R var iant  of tile presellt 
Ilabil,ll's-Siyar. 111, p. 77  (of tile l i t h .  

I '  '"le 
'lllrillioll 01 :In I l l ,nn la (  is 3 0  ?.cars i t 1  th is  pedipree.  Hnt ill t l ~ i s  ,,,ace il  is ollly 2 3 ,  altlll,llpl, tile f i r s t  

'" the three  ' '  ' l iddell  " ~ n l a l l l S  calllc (as  t hc  story says  ) to Alamfit a yollllg bi,y ( k ~ d ~ k  ). 
I* 

( ' l l z i d a  (p. s 2 ? )  t ha t  Hasan Sabb:il~ brought hi111 from Egypt with h i ln ,  bu; Rouflatll'+.$n[:i a n d ,  af ter  
i t '  Habibu's-Siyar~ give another version by which this klidak was hronght to AlalnGt by en  eln i ssa ry  of ~i~~~ 

V"!I ~ ' 1 .  The (letails 01 the  story 111ake it s l l s p i c i o n ,  



he is hidden it is the duty of the Hujjat  and the dadis to show him to the believers 
Froin the point of view of the sectarian religious psychology it is incredible that  for 
seventy years this question could remain unsettled. Therefore it is necessary to 
admit that either there were some genuine Imams, or, what seeins more probable, they 
were still' the same Fatimide khalifs (undoubtedly for a long time still in the 
remote corners of the Ismaili world), recognised only nominally (and rejected after- 
wards after the reform of Hasan). The most disappointifig time arrived for the 
true believers when after the death of Amir (524 A.H.) '"he next khalif, Hafiz, 
was not his son, nor even the son of an Imam a t  all. \\'hatever might he the reasons, 
the pretexts and the real circumstarlces accompanying Hasan's cleclaration of him- 
self as an Imam, it was probably done not without difficulty, as is proved by the 
extraordinary measures taken to  effect it. I t  was probably the most grotesque act 
in the whole course of l~istory, when a man in an extienlely solemn assembly, in 
froilt of many thousands of people, personally declared hiillself to be the itlcarnated 
spirit of another man, who died five hundred years ago, and, at  the same time, of 
God himself."' 

23-27 Dates are given as in Ta'rikh-i-Guzida. 

;I. It- t r~ ig l~ t  be of great interest to find out whether this Irnanl is the same 
person as Khudawand Muhammad, the desce~ldant of the rulers of Alamiit, who 
appesrs in about 776-791 A H .  as a religious head of the Ismailis of the Caspian 
provinces." It is quite possible that the descendants of this dynasty \vho are men- 
tioned as having stayed a t  Sultaniya up to the end of the IX  c. A.H. were the next 
Imams in this succession. 

32-38. The strange title Agha . (usually applied to the eunuchs) in tlie names 
of Hujjats 33 and .yj, is difficult to  be explained, but the title ' Reg' in three succes- 
sive generations may show that the Imams resided in the country where Turkish 
influence was felt sufficiently strong (may be in North-western Persia). In  the time 
of one of these incarnations (37 or 38), by approximate calculation, the first millen- 
nium after Muhammad was to  come to an end, and a new one to I-jegin with the 
maniiestation of the Imam in his full glory. Who he w a s  in this list it is impossible 
to  say. But i t  is not impossible also tha t  the ~xpectat ic~n was postponed. 

39. Very strange is the title " Elajib " of this Hujjat M hich n,eans ' a c11amEer- 
lain ' and was used a t  the courts of kings in the earlier times. 

- - .- . - - -- . p~ - - 

I - ,  H e  had no rnale o f l s p r l n ~ ,  and was killed by an Ismaili of t h e  Eastern  sect. CT. CI. H u a r t .  Histoirc d r s  Arabes, 
v. I (l91?1, p. 349. 

15 The  descriptiou of tl.is evelll .  which took place on 17111 Haluadan j5y A . H . .  i \  given in 'I 'a 'r~kh-i-Cuzida. 

Rouda to '~ .Sa fa .  Hahrhu's.Siyar, etc. (E .  G. Browlle, up .  cit . .  p. 11, p .  454). The terlu Qivnlnal or  Qi,~arrlal.i-butirvg is 
probably an  n l l l~v~on  t o  t h e  O i y i ~ n n l ,  resurrection. of 'Ali, incarmated in t h e  I I I I . I I I I ~  '['l~e i:l(.r \ \h ich \!,;IS so strange 
lo  t he  ahove-n~ent ioned Xluhammadan writers,  t ha t  17th  t ~ f  R a r n a d i l ~ ,  the  day  when 'Ali \\,a- killed. \vas declared as 

n festival,  I I I ; I ~  find some explanatiou in t h e  enrly beliefs t h a t  not  'Ali,  b u t  t l ~ e  De\il in his form was killed (set. 
Shahras tani .  ed .  Cilreton, p. 132). and  t h a t  'Ali never died bu t  remaills on the  nloon ( a s  the Susav r i s  Lhink), o r  on the 

clouds (several early sects).  Ha![-Bab give- a desc r~p t ion  of the  same event ,  b u t  there is practically n o  dili'crence fro111 
those usuelly given except in honorific titles. e t r . .  ger~erouslv dis t r ibuted a m o n ~ s t  all the promineut sectaria11 
personages. 

11 H. Rabino. Rulers o f  Gllan. J . K . A . S . ,  ~ q z c , .  p. 244. 
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40. Still more strange is the appearance of a woman as a Hujjat, but  there 
is no illistake ill the list and the sectarians confirm it quite clearly. 

4 .  According to  the sectarian tradition, confirmed by history, he was killed 

in Yazd. pa th  'Ali Slrlh in whose reign i t  happened (1818), tried however to win 
the favour of tile family and married one of his daughters to  the son of Kha l i l~ ' l - l ah . ' ~  

45. He came to India in 1840, after many adventures, as the sectarians relate, 
tllrough hfghaiiistall mld the regions on the Upper Oxus." 

47. The Hujjat of the present Agha Khan, Sayyid Aba'l-Hasan died while still 
a cliild of six months. Therefore, as the sectarians say, the duty of Hujjat passed 
also to Agha Khan (which seems to  be not quite in agreement with the sectarian 
doctrines). 

8. Tlzc Pocnz o/ I ~ ~ c a n z t t t i o ~ z s  

This poeln of Riqat (or l iuq%t), '  probably a purely sectarian poet, whoin I could not 
trace anywhere, was intended apparently as a concise exposition of the chief prin- 
ciples of the Isinaili doctrine for the lower degrees of the initiated. Unfortuilately 
it breaks off a t  the fifteenth verse and it would be extre~nelv interesting to find the 
end of it. Versified expositions of this sort for everything, religious rules as well a s  
grammar, vocabularies, etc., are still extremely popular in Persia as also all over east- 
ern countries, and we may reasonably expect tha t  other specimens of the same kind 
are extant. 

The language has nothing particular in it and seems to  be quite modern. The 
only antiquated word, bzrrgzii (v. j) ' was reniembered by  the author and introduced 
here for the sake of the rhyme only. The text, as I have already stated, is in very 
bad condition. 

There is a very interesting question, still quite dark t o  me, which arises inevitably 
every time quotations fro111 the Qoran are used in the sectarian writings. Some of 
the Ismaili books ~vllich I have seen attribute to  it no great importance, as does the 
author of the " Book on recognition of the Imam," who somewhat scepticallyi 
admits it to be the 'word of God,' citing i t  as an evidence rather on the side of his 
adversaries. Rut in other books as Ummu'l-ki t~b,  which is considered as ancient 
and very venerated, every page is filled with Qoraiiic citations treated with the 
greatest respect. My insisteut inquiries amongst the sectarians were invariably 
replied to in n most evasive way and it seemed tha t  the Ismailis were afraid t o  touch 
this question. \Vhatever the t ruth may be, the author of this poem seems t o  attach to  

' 9  H. Yule, "The Book of Ser Marco Polo," v. I, p .  146. 

' W p .  cit.. V. I ,  pp. 146147. Cf.  also a short notice on his brother and the nest  IIII~III  in Tara'iqu'l-HaqH'iq, part  
111, p. 189. He appears to hare  personally told the author of that  book tha t  he studied a certain tinle in K i ~ i m a y n  
(shrine near Raglldad). This s taten~ent  seellls to  be cluite strange. ' So the sectarians spell his name. The etynlology of this word however is extremely doubtful, and I would prefer 
readillg Rllfat, which means ' trifle. something broken, useless'. aud therefore could be easily chosen by a believer for 

the takllallll? of a religious poet as  n sign of his great humility and col~fession of sinfnlness. (There is a village called 
Riqat abollt Iz-rg miles from Birjand in a side valley, in a south-western direction). 

' A proof that this word is not used I I ~ ~ V  and under.stood by t h e  uneducated is a gloss on the margin dl,+ 

' Cf .  text, f .  6v. 



i t  great importance and gives sonle good speciilleils of the applicatioil of ta'wil, the 
doctrine of allegoric interpretation so essential to the Ismaili system. 

The principles discussed in this part of the poem give nothing new, of course, 
but are important evidence for the definition of the position held by the sectarian 
beliefs in Persia towards those of the East or West. Many principles, and especially 
their details, show a close connection between this branch and the doctrines current 
in the regions of the Upper Oxus. They may be suminarised as follows :- 

I. Ali is the real God as possessing all the attributes of Deity. 
2 .  He was incarnated not only in the time of Muhammad, but in every one 

of the millennia1 periods which have elapsed since the creation of the inaterial 
world. 

3. Gabriel, who revealed the religion from God, was in fact Salman Farsi. 

' &) )3. 9 Follows *-I aplainsl t h e  metre.  ~ n l l o w s  j .  4 G;>L follnwerl by something illepihle. 

C A ~ .  8 &'JI , 7 ILL;. The ~iulnhrr  o f  syllables al~rl their prosorlic \-alue is correct, I~ l i t  tllr 

order is w r o n ~ .  u -1. 10 ~ i p a .  I! & ~ ) j  " &3.  
0.3 :+, 14 3 9 .  i b  Sic, against the metre. '9 )J?J. 
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The poem of tlie incarnations ' by RiqBt, the Mercy of God be upon liim ! 

I. ,41i was existent before this world appeared, he made to  stand the heaven 
and the earth by his mightiness. 

2 .  Ali is eternal, omnipresent," (but) hidden from the blind or short-sighted. 

3. Ali was the secret of the mystery (about which i t  was said) : '0 tha t  i t  would 
be revealed !j He is manifested in the world of the open and the hidden. 

4. Ali is the powerful, manifesting his inight, know i t .  He has no rival' a!ld 

is the One. 

5. Ali forgives men, forgives them always. He reinits the sins of the old 

and young. 
6. Ali is the preceptor and Gabriel is Salinan, who revealed (the mystery) of 

that  great king's glory. 

7. Ali is Alif and Lam in the second and seventh chapters k f  the Qoran, and 
about him i t  is said ' we created ' (man, etc.)" 

8. Ali has sent the Gospel and the Bible, and his praise is openly expressed 
in the book of Abraham.' 

9. Go, recite from the Qorail the chapter of the ' Descendants,' ' and seek 
those who descended ' one from the other.' " 

ro. I will tell thee the incarnations of Ali one by one, if thou wilt open thy 
ears for a moment. 

11. Ali was Seth in the epoch of Adam,l0 but  i t  is coi~cealed from the eyes of 
those incapable of understanding this. 

12. Ali came also 'dressed ' I '  as Shem ''-how can a dissembler acquire the 
inystery of this doctri11e.l" 

1 This title is g i v e ~ ~  to this poem owing to the incarnatious of Ali discussed in the verses I 1-15 of this poem (and 
probably further in the complete text). The word dhuvviyyak is n le~~t ioned  many times in the Qoran in the sense o f  
" theposterity, descendants." The author gives to it another sense, in accordance with the la'wil of the Suva 111, 3 0  
' And God has preferred to the worlds Adam, and Noah, and the families of Abraham and ' Anlrin who descencled 
one from the other.' Something like this is stated in X I X ,  gg,  where the same personages are mentioned. 

"These expressions are very common iu the Qoran and it is di6cult  to say which particular place is alluded trr. 
They never appear together in the same verse. 

This expression, although it seems to he quite (>or;~nic does not appear in tha t  book. 
* Allusion to the Qorau. C X I I ,  4. 

These are again the ao much admired ~nysterious letters I I I  the beginning of some chapters of the Qorall. 
The suras secolld and seventh begin with them. This is the reasall of my correction of the t e s t ,  although I quite 
realise thal the hf~~harntnadans very rarely quote the suras by their number, but  by name. a The Qorau, XCVIII ,  2 .  

1 111 the Qoran the word & is still used in the sense of a book generally (ib. LXXXVII ,  19 where ,p+al,+lchao 
, - 

@yo are tneutiolled). I translate it ill accordauce with the later practice wheu the word &or became used almost 
exclnsively in the sense of Abral~am's legendary book. 

a See above, footnote I.  Part of the sanie verse, 111, 30. 
"' Haft-a.ib gives & pj,t The western tradltjon is the same. cf. E. C. Browne, Lit. Hist. of 

Persia, v. I ,  4q). 

'I A typlcal sectarian expressio~~. Especially Ali-ilahis are fond of i t ,  saying tha t  God cau descend ill any form 
just as a Inan can dress himsolf as Kurd, or Persiao, or Ferengi. 

l 2  So i l l  the western branch, E. G. Browne, loc. cit. Haft-Bib gives a strange name "la. & . 
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13. Ali was MawlBnB Maliku's-SalBm, l3  he by whose existence this world stays. 

1 .  Mi came in the iorm oi 3uitBn.I4 Bli these forms (which he took as a man 
puts on his clothing) regard to be like moons. 

15. Ali was himself the holy Aaron," who has given ' the  whitened hand'  to  
MOSSS.~? .. . . 

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

13 So in Haft-Bib. I n  the mestern branch Ishmael, (E. G. Browne, loc. cit.). 
14 In  Haft-Bib and the western belief there is no intermediary epoch between that  of Abraham and Moses. The 

name of Sult in is therefore extremely mysterious. (This name by many sectarians of Persia, chiefly Ali-ilahi, is 

applied to  the Icing of Evil). 
' 6  So in the western branch (E. G. Erowne, ibid). Haft-Bib instead of Aaron gives Iskaudar Dhu'l-Qarnayu, i.e. 

Alexander the Macedonian (perhaps because his worship is still very popular in the countries on the Upper Oxus where 
there are occasionally found the  families of chiefs descending ' directly' from the great warrior). 

11; The common version of the biblical story about Moses' miracles in  the presence of Pharaoh. 

APPENDIX. 

After this paper had been completed I received from Persia yet another list of 
the Ismaili Imams. This new version agrees generally with that  given above, except 
in a few points, and contains 48 names instead of 47. The discrepancy is found in 
the names of the Imams mentioned in the list above under serial numbers as 
follows :- 

( a )  25 .  In  the new list ,--= is added. 
(b) 27. Added ae+. 
(c) 35. Reads 2 > instead. 
( d )  38. Reads ,?dl,+ icstead. 
(c) Between 42 and 43 crL p5 is given. 
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T H E  PRAKRIT DHATV-ADESAS. 

TIle Prakrit Grainmari;xns discuss a t  considerable length what they call DlzSitv- 
ndcjas. As a grammatical term, adaSa means ' substitute,' and a Dha to -ad~~a  is the 
Prakrit verbal root which is to be, or may be, substituted for a Sanskrit verbal root. 
Thus, according to HFmacandra, iv, 60, the Prakrit root h8- is one of the adPSas for 
the Sanskrit root hhii-, so tha t  one of the Prakrit equivalents of bhavati is h3i. 

Prakrit verbal roots may be looked upon as falling into four classes, viz. :- 
I. Those which are identical with the corresponding Sanskrit roots, such a root 

is cal-, which is identical in both languages, so tha t  Sanskrit cnlati=Prakrit calai. 
14s nothing can be substituted for itself, such a Prakrit root is not an  3deSa. 

z.  Those which are regularly derived, according to  the ordinary phonetic rules, 
from the correspoilding Sanskrit forms. Thus, under the phonetic rule tha t  
Sanskrit iliedial ( I  becoines Prakrit I, the S;lnskrit root $T I { -  becomes pil- in Prakrit, 
so that Sanskrit 9idayati becoines Prakrit fiilci. Again, such a root cannot be called 
an gdeia, for there is no substitution, but  only development.' 

3 Tllose which cannot be conilected \vith any corresponding Sanskrit roots by 
ally admitted phonetic rule. Thus, an adeSa for the Sanskrit root cal- is call-, with 
the l doubled, so that the Sanskrit calati may be represented by callai, as  well as  by 
the cnlni lnentioned l~nder head I .  These are all true adeSas, and a great number of 
them are borrowed diiS\~n words, and caunot be referred to  Sanskrit a t  all.' 

4. Those which are regularly derived froin Sanskrit roots, but which have 
changed their meaning, and which are therefore, by Prakrit Grammarians equated 
with, and s i i l~~ t i t i~ t ed  for, soine other Sanskrit root which has a lneailing more 
nearly akin to tlle acquired ineatli~lg of the Prakrit word. Being substitutes, they 
are also properly called iidekas. ;is an example, we may take the Sanskrit coin- 
pounded root p~?fis-, tlle literal meaning of which is ' to look at, '  'behold.' I n  
Prakrit, it becoines quite regularly pecclz-, bu t  this has acquired the meaning of 
'seeing' in a Illore general sense, aud is hence divorced by the gram~narians frorn the 
l'oot prEf?:-, aud is given as an adeSa for the much nlore general Sanskrit root dyS-. 
There is no reason for assutning, as is sometimes clone, that  this ascription to  dyS- is 
a blunder of tlle grammarians. I t  would be absurd to suppose tha t  scholars like 
Hemacandra or M3rkancleya were ignorant of tlle manifest etymological connexion 
between prccir- and pr ik s - .  They were certainly fully aware of i t ,  and when they 
deliberately equated Pcrck- with d ~ i - ,  and not with prikr- ,  they did so because there 

~ -.. . - ~ 

' (:ramlnarinllp are sometimes careless in this respect. Thuc RT. I ,  viii, 27 gives A i l -  as an idesa  of k r i d - .  and (41) 
Pir- ns idcia  o f  hid-. This was unnecessary, and the words are ignored. a s  idesas .  by other grammarians. 

C(. J;lcol)i. r thn7'tnt ln I\'nhn i.ntz Dhnp,n~, , i ln.  p.  6.31. 



liad beet1 a change of meanilig. 'I'liis is well brouglit out 1)y a rein;~rk of Markall- 
deya when dealing with the Sauraseni dialect (ix, 112). There are two equally 
possible Prakrit forms of the word pve^h~-. One is tlie semi-Tatsama $r:cch-, and the 
other is the Tadbhava pekkh-. In  ix, 112, MBrkandeya differentiates these two 
forms. He says that fiecch- is an adeSa for a?.$-, but t,hat pekkh- is the equivalent of 
pydks-.' In  other words, while the form pekkh- still retains the slightly specialized 
connotation of pve'ks-, the form fiecclz- has, in Prakrit, acquired the wider connotation 
of ' seeing ' in general. 

We thus see that  %degas are confined to the last two classes of Prakrit roots. 
They cannot belong to the first or second. 

The followillg pages deal with 1590 Prakrit verbal forms collected froin :- 
(I) the Siddhah,~macnt~dra of Heinacandra (Hc.), the most generally acceptecl 

Prakrit grammarian of Western India. 
And from the following works composed in Eastern India :- 
(2) The Prdhyln-PvnkdSa of Vararuci (Vr.). 
(3) The Samk~iptn-sd~a of KramadiSvara (KI.) .  
(4) The Prdhyta-kalpatarn of Rsma-Sarman (TarkavagiSa) ( R  T . ) .  
( 5 )  The Priikytn-stlrvasvtr of Mgrkan(1eya Kavindra (Mk.). 

The followirig remarks are offered regarding the above :- 
(I) The Siddlzah~macclndvn. This work is well known to  all stuclents of Prakrit 

from the editions of Pischel (Bonn, 1877, 1880) and of Saiikar Pgndurang Panait 
(Bombay, 1900). The Dhatv-ade4as are contained in the first 259 stitras of the 
fourth Pada of this work. There are besides odd dhatv-sdeSas in the subsequent 
satras of this pada dealing with ~au rasen i ,  Mggadl~i, PaiSsci, and ,4pahhra1i1Sa, and 
one or t ~ v o  other strays in the earlier paclas. These I have also included. The total 
number of dhatv-%degas taken froin this source is about 030 .  OE these, on Henla- 
catidra's own showing, 388 are borrowed DeGya words. They are quoted as such in the 
co~nmentary to his Dr.$i~rdncccmnl?i (:)Ni\lI.), and are there inentionecl as not repeated 
from his grammar. Besides these, there are perhal~s half-a-dozen fresh dll%tv-3deSas 
found only in the DeSinamain%l?i. These, of course, are also De6ya n.ortls. In 
Index 11, I have marked every word occurring in Hen~acandra's gramnlar and also 
in the DeSin5tnam2la with an asterisk, so that they may easily be identified. As for 
the few that occur only in the latter work, I have mentionecl the fact in tlie column 
of remarks. In  Index I ,  I have prefixed to each entry under tlie 11e:ld of HFllln- 

candra a reference to the particular sutra in which it is to be foulltl. .Is ncarly all 
occur in the fourth p%da, I have in such cases given only the nuin.l)el. of tlie siitra. 
For the few that come from elsewhere, I have given the fllrthel- necessary particulars. 

( 2 )  The Pviikvta-prnkdsa of Vararuci. This also is well known, ant1 needs 110 

further description from me. The Dhnto-iid~fne are colltained in the eighth p(il'ir- 

chain. I have used Cowell's edition (London, 1868). This, for its time was a 
wonderfully accurate work, hut the progress of ktiowleclge during the past half-cen- 
.- ~ - .- 

I But see Hultzsch in ZDMC,. lxvi ( I C J I Z ) ,  p. j ~ o  I t  mill he observer1 t h a t  hcrr: I vel l l l~rc  to  rlilTer f ro111  tlla 
eniinent scholar. 



turv llas revealed in it a few mistakes, which, where necessary, I have corrected, 
drawing attention to  the fact in tlie appropriate place. One general remark must 

also be iilade. Whether q or q was intended, Cowell invariably printed q.' I have 

followecl hi111 in this, tliough, in some cases of initials, B would certainly have been 
inore correct. In  order to renledy the possible confusion in alphabetical order, I 
liave given cross references where this occurs in Index 11. The later Eastern gram- 
iiiaria~ls always refer to Vararuci, under the name of K%ty2yana, as their ultimate 
authority,-occasionally opposing him to' Sgkalya. 

(3) The .Snmh~ipta-sara of Kramadisvara. For this work, see Pischel's Prakrit 
Grani~uar, $ ;7. The Prakrit portion of this is divided into (a) svara-kiirya, (b) Izal- 
hzvya, (c) suba~zta-kurya, jd) tinanla-knrya, (e) npablzramizSa-kavyn, and (f) chandah- 
kiirya. The dhatv-adeSas are given in siitras 46-83 of the tiiia~tta-havya.' My 
authorities for tliis work are the following :-,in edition prepared by RgjCndralala 
Mitra (KLh1.) ancl printed for tlie Uibliotlleca Indica, but, fortunately for his reputa- 
tion, never published. The date of tlie printing is unknown to  me, bu t  was probably 
soiilewhere about tlie year 1870. I t  has j t ~ s t  tlie value of a not very good MS. My 
other authority is the edition of Delius (D.) published in his Radices Pvacriticae 
(Bonn, 1839). This coiitains iliatly mistakes due to the editor not being thorougly 
fa~ililiar with the old Bengali character in which the MS. on ~vhich his edition was 
based was written. I t  thus liot olily reproduces the errors of the original MS., bu t  
also includes inistakes of decipherment. To IiajEndi-alda Mitra, being a ilative 
of Hengal, the Beilgali character was of course familiar, and hence his edition is free 
from the latter group of errors, but it reproduces iiunlerous uncorrected errors of the 
11s. or M S .  which he coiisultecl. In taking KraniadiGvara's Dliatv-%dOSas, I have 
in the main biised illy selectioiis on tlic readings of RI,M., but, when there is ally 
serious difiereiicc \\!it11 L).,  I liave given t l ~ c  readings of tlie latter also. That niy 
corrcctioiis invariably reprotl~~cc the original text of tlie author, I do iiot for a mo- 
iiiei~t 1)1-~'teild, ;111d ally stateiileiit that is unsupportetl by otlier authorities iliust be 
rcceivetl \ritli reser:re. Oil the otlicr halid the work will be found useful for coilti-01- 
ling or ~ubst;t~ltiatilig t ! ~  statel~lcllts oi otl~ei.  writers. 

(4) 'l'lic l ' ~ c ? l ~ ! ~ l ~ ~ - l i r / l P ( ~ t ~ / ~ ' ~ /  of lianl;~-Aar111;lli (TarkavagiGa) exists, so I'ar as is 
known, il l  :i siiiglc col>y, --Sa~iskrit MS. 04h of the Iiidi:~ Office Library. 'l'he author 
states tlixt his work is I)asctl 011 a previous gr;ililmar hy Laiikesvara,' and is illus- 

tratetl I)y csanll>lcsttakcl~  fro^^^ tlic Srluhtr,adl~tr and otlier sources. I t  is described a t  
xolnc leiigtll l 1 ~ 7  1,asseu 011 !)1). 1 (1H'. 01 his 1 ~ ~ s t i t u t ~ o ~ t e s  Ld~~grcccc l-'vcrcvilic~~c (Bolll~, 
1837)) wlio calls tlie autllor lianiatarkavagisa, and in ail appeiidix gives 1111 extract 
Cro~u it. tleali~ig \vith t l ~ c  varic,ties oi Lil,abhrali~sa. 

. -. .- -- 

I svt- 111s l~reU:~cc,, 1 1  X I ~ .  C i  I ~ I ~ , , I I ~ . I ' , ~  I.;) ~ ~ l l ~ l ~ c ~ l ~  A ,  # I  

C f .  1; 1'. 1 ,  \111. 42 i l l  llle . \~>IIL , I I , I I \  I I C I O \ V .  1 1 1  1,  v i i l ,  I .  i<r. I I I  t h e  C < I I I I I U ~ I I ~ ; I ~ Y  (11111tes /1di,tt~(11 :~)ra,bal~ly Lo be 
/ r t l ( r r )  :Is. I l l  S ~ l k ~ l l ? . . ~  , O ~ I I I I C , I I .  1 1 1 ~  C , ~ I I I V ~ I C I I I  O U  lii,lrolr.. 1-lel.c. S ;~ka lya  ogrer.5 \vltll Hc. i v .  I j l .  .IS a~alll.;L Lllr 

l ~ l ' ~ ~ ~ l ~ 1 1  , > I  V l .  , , , , I .  , 
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This ' Wishing-Tree of Prakrit ' is divided illto three Sakhas, or ' Eranches.' 
Each Siiklzii is divided into Slabnkas, or ' Clusters,' and each Stnbaha into Kusumas, 
or ' Flowers.' Each ' Flower ' co~~s i s t s  of a single verse with, in the earlier Stabakns, 
a full prose Cotnmentary. The Dhiitv-adeSas form the subject of the 8th Stabak~l of 
the first $iiklz,~, which contains 43 I<zrsumas. The MS. is written in an old form 
of the Bengali character, and, being not a t  all easy to read, contains Inally doubtful 
passages.' It is also full of errors, having been written by a scribe who seems to 
have been ignorant of Prakrit and to have been copying difficult l~andwriting. I t  
is however often possible to correct with certainty the scribal errors. The metre is an 
invaluable check, and, moreover, nearly every Prakrit word is repeated in the Com- 
mentary. I have therefore found i t  possible to put together a fairly correct text, 
leaving co~nparatively few doubtful passages, and in the ,\ppendix to  this essay I 
give the text of this Stnbnka, so far as I have been able to  restore it. As so restored, 
the text of the Pviikyta-kalpatnvzt is of greater value than tha t  of KramadiSvara's 
Snmksipta-snm ; but, as in the case of tha t  work, i t  cannot be accepted as an 
authority without reserves, though it will be found useful for controlling or substan- 
tiating statements foulid in other works. 

(j) The Priikytn-savvnsvn of Markancleya Kavindra is known through the edi- 
tion published in the series called the Gvantha-PvadarSini (Seringapatam, 1912). 
This work is divided into twe~lty Pddas ,h f  which the seventh is devoted to the 
Dhatv-%degas of Maharastri. Subsequent Piidas give the Dhatv-%degas for other 
Prakrit dialects. As the great majority are found in the seventh Piida, I have, in 
Index I, given only the siitra numbers for the words occurring therein. When 
they are found elsewhere, I have also given the number of the Pada in Ronlan 
numerals. 

JIy list of Jlarkandeya's Llliatv-zdeSas is 1j:ised on the printed edition above 
reierred to, hut I have also consultecl MS. materials, and, where I have departecl from 
it, this is in each case duly noted." 

,411 the Dhatv-adeSas in the above-mentioned works' have been abstracted I ) v  
me, and arranged in the two indexes that fol1011:. 111 the first Index, the Sanskrit 
roots are arranged in all~habetical order, and the various adeSas for each are given 
opposite thein. Iu the second Index, the Dhatv-%deSas themselves are arranged in 

- -- 

' l<.g.  The same r.l~aracter is used th rougbo~ l t  for ra ,  va ,  h a ,  and s11111cti1ne.; co . for rrrn and  sa .  a ~ ~ d  so OII  for otller 
letter>. 

' 111 ur'l1 a \rrlrk, lllc IISC ui thc  worrl rods is c n c e p t i o ~ ~ . ~ l .  The  \v~rcl  I S  11r81perly c.c,~ltil~rd to works llavlllg iollr see- 

t ~ o l l s ,  iu a l h l s i u ~ ~  to  fonr-iooted a ~ ~ i r u a l s .  
In  additi011 to  the  printed texL ( P . ; ,  I havc collatetl ( I )  an old MS. I I I  thc  o y ~ y . ~  charoctr r  ( 0 . )  l e ~ l t  lo  nlc I,Y 

Wahama116pidl1!aya Sad;l.;iva Miira,of I'uri . ( 2 .  3 )  two copies of t he  Asiatic Society ol Ilcngnl's i\KS So. 1555 111ade for 

Dr. Hoernie, oue ia  t he  Nigar i  ( H n . )  and  the  other  in t he  Heugali ( H h . )  cha rac t c r ;  ( 4 )  the  111dia Ollicc l Iackruzic  MS 

:<o. ; o  (10 . ) .  and ( 5 )  the  Rodleian \Vilson M S .  No. I ~ H I ,  (Ox.). E x a n ~ i n n t i o n  o l  tlicsc tivr JISS. s l ~ o m s  t h ; ~ l  ~ l l e y  are 

derived from the  same common ancestor,  wl~icli  was cliffcre~lt fro111 the  maill source of P. 'This is pro\.ctl I,!, the  

t ha t  t he  nrigiual of t hc  tive ha11 some leaves lnisplaced allrl t ha t  thc  reslllt this u ~ i s p l a c e ~ l ~ e ~ ~ t  appears  111 all ut t h e m  

Oi the five, 0, is by far t he  ruost corr- r t .  Next  in valuc are  Hu.  a11d HI) . \ v l~ i c l~  lntltually r o l ~ t r o l  t ach  otllc~.,  l o .  and 

~ ) r .  arc coples of one aud the  same MS., o r ,  perhaps. one IS copier1 fro111 tllc o ther .  Nc i t l~e r  IS correct.  

4 'l'hr one exception is t h a t  1 have not lncl l~ded the  iew I ) h ; ~ t v - ~ d e s a s  given hy Karna-zarruar~ lor l'rakrrl dialcrl. 
, IIIICK tl1.111 > l a l ~ : ~ r , ~ ? t r ~ .  ..;: {~rchc:::, tl:? lcxt  I I ~  L ~ I I ~ C  p<~rLlous ~i 111s gr;ilnlllar is too I I I I ~ ~ ~ ~ ; I I I I  for 1 1  10 I B C  ,111y I I W  



alpliabetical order, and opposite eacli are given the Sanskrit equivaleiits, :IS stater1 by 
each grammarian. 

These Indexes are 11ot confined to true BdeSas. They also include 11lany per- 

fectly regular Prakrit words, formed according to  accepted rules for Prakrit !111onetic 

cllallges. Properly speaking these should not be included in the Indexes. They 
appear there because, as stated by the gram~narians,  many of the atleSas are option- 
al,--that is to  say, either the regular Prakrit form or the BdeSa niay he used as the 
equivalent of a give11 Sanskrit form. In  such cases, the gra~ntllariaiis give both tlie 

forms, the optional, regular, form being introduced by some such word as  ' fiak.??,' 
'011 the other hand.' Thus, for the Sanskrit gncchati, Hen~acaridra gives first z r  
optional adeSas, alld then adds ' p a k ~ z  gacchai,' the last being the regular form, 
making 22 in all, and I have therefore included the whole 2 2  in the Indexes. I t  

will be that  some of the words are enclosed in square brackets. These 
are words are not given literatiin by the grammarians, bu t  which are to 
be inferred from their statements. For instance, under the root grrth- one of tlle 
%degas for g ~ u l z t l ~ ~ m  &own against Iiaina-Sarman is [gzlzizbm]. -A reference to RT. I, 
viii, 4 will show that he gives a series gc?zhiavvnm, genhit~m, gc!llziii?~a, and that  Ile 
then adds that solne authorities give g~hiavvum, etc., from which it is clearly to be 
inferred that according to these authorities gEhium may be used as well as  g€?l/lZt~"rj~, 
I have therefore show11 gzhiuliz in square brackets. 

I t  will be renlembered that  the fourth class of Prakrit verbal roots mentioned 
above (p. 77) consists of those which are regularly derived from Sanskrit, but whicll 
have changed their meaning. I quoted as an exainple tlie Sanskrit P~'c'k$trt~, he looks 
at. This, by a regular phonetic change, becoines the ~ a u r a s e n i  fic,rc./lrrtli, \\~hicIi, 
as it has acquired the inore general conllotatioil of ' seeing ' instead oi the somewhat 
special coilliotatio~i of ' looki~ig at, '  is given as an adeSa for finSynti, inste;ld of i o ~  
pvkksrrl?. We may here note a difference wl~ich I have ohstrved I,et\\.ccn Helilacan- 
dra and the I3asterii dramuiarians. Hc. seems to  prefer to  group his 3tleSas accordi~lg 
to tlieir generalized sense, while the grou1)ing of the Easterners tends to\va!-ds sl~eciali- 
~atioii. Take, for cxanlple, the root gtrnz-. Here, as already stated, Hc. give..; 110 

less t11a11 21 ndeSas. It is not to be esl~ected that  all tliese t\venty-olle are exilct 
~ynonynls ; 111ost of the111 iliust have been used to indicrtte more or less s1,ecialized 

~lleauiiigs of the verb ' to go.' But Hc. cluml)s them together u~lder  one gelieral 
head. That solile of them do have specialized ineailings is borne out by the East- 

erners, not one of who111 gives a siugle a d ~ S a  for the Sanskrit gncchr~ti. They are all 
content with tlic regular forin gncchni. One only of Hc.'s 21 adeGas to  this \rel-b do 
they accelIt, and this they attribute to a different Sanskrit verb with a Illore special- 

ized nle:lning. The exccptioii is Hc.'s vi~lai, wllich tlie Easterllers give as an acIeja, 
of gncl.hnli, but of fim~trntc, with the specialized lileauing of 'be  proceeds.' -4 

striking i1istanc.c is Hc.'s r7ans?/lni, ctvnlttr~~ni, and ?tivr~hni, all of whicll he 
equates wit11 gilc.cllrzli, lie goes ; but here gan1- must be intended with its specialized 

of ' ~ r ' i l l g '  ill the scllse of 'dying,' f o r  lie l ~ i ~ l ~ s e l f  also erluates t-lleln wit11 
' ' ' ' 1  1 I .1110t,licl. exa~n l~ le  is the word r,t/t//~/,,~cct;, \vllicll Hc. gives 3 s  :ill 
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iideSa for picrayati, he fills. That the word really illeaiis ' filling ' in a very special 
sense is shown by the fact that  the Easterners equate the word, not with PGrayati, 
but with zlddhamati. When, therefore, Hc. equates i t  with Piirayati, he does not use 
the latter word in its general sense of 'filling,' but with the special meaning of 
' filling with wind,' ' inflating,' ' blowiilg a trumpet.' 

These instances illustrate a fact, hitherto much neglected by European schoIars, 
--that there was never one uniform school of Prakrit Grammarians for the whole of 
India. Tl~ere were certainly a t  least an Eastern and a Western school ' which had 
marked variations in their teachings. Each school had its own distinct line of 
descent. In  each case, teacher succeeded teacher, inheriting the traditions of his 
predecessors, and each adding his contrib~ltion of new facts gathered from literature 
or from his own experience. But each school developed independently of the other, 
so that after the lapse of ceiituries the divergencies became very wide. LI7e have 
seen how Ri~ma-Sarman acknowledged his debt to  his predecessor I,ankkSvara, and 
 hi>\^ he added to  what he had inherited from him by collectiiig examples from the 
Setubandha, and so i t  was with the others. Thus, Markandeya states that his 
teaching is derived from sakalya, Bharata, Kohala, Vararuci, Bhamaha, Vasantaraja, 
and others, and that lie has added further examples from literature. We know 
~lothiiig of the nationality of the first three names. Vararuci and Vasan'taraja, liis 
commentator, were East,erners, and Bhamalia beloiiged neither to  East iior to  West, 
but was a native of Kashmir. The Eastern line of teacl~ers was therefore Vararuci 
(with Vasantaraja), Kramacli5vara, J,ai'ki.Svara, Kama-sarrnan, and  Mr-irkagdeya.' 
There were also en~iueiit writers of this school. I3alla beloi~ged to it, to  inention one 
of the lllost celebrated. From internal evidence I consider the aut l~or  of a great part 
of the E'rakyta-paii~gala another example. Of works less known iii Kurol)c: 1ua.y be 
u~entioned tlic I<irLi-ltctci of Virlyapnti Thakur, tlle L)ohtrlz~,itrs lately edited by Mallama- 
110padliyaya Hara-1)ras;ltl ~ a s t r i ,  a i d  the ilunlerous uiipul~lisliecl dra111:~s by Maitllili 
poets. On the otlier Ilaild, it1 tlie lists o f  teachers of the \Vt.ster~~ scilool, tllc onlp 
nalue conrnloLl to it and to  the 1:asterli is that of BhRli~aha, aild llc, as I llave said, 
was a Kasllnliri. Tlle Western school claims tlescetlt, liot fro111 Vararuci, to whonl its 
writers Iltbvcr refer by ilallie, but from the aut l~or  of tlie so-called Viilmiki sutras,' 
11ow c s t a ~ i t  oilly in llil1c11 expai~dcd fol-111. 'l'liese were adopted, \\,it11 t.lleir entire 
gramnlatical tern~it~ology by Trivikralna, J ,aks~i~idh:~r;~,  Sili~h;traja, ; ~ n d  others. 
FIi.ii~acai~clra also followed their teaclling, hu t  eml,loyed the special terminology used 
1 ) ~  Iiini f o r  liis Sai~skrit grammar. M'e thus see tllat tile t.wo lines (I{ tcacllers of the 
l'ilst and oi thc West were entirely distinct  fro^^^ c:1c11 otlicl-. TIlc only link betweell 
t11en1 was the Kashmiri Uhainaha. 

Even ill t l ~ e  accounts of Maharastri, wl~ere a t  least i1.e llligllt exl,ect agreeinellt, 

1 l J r o l ~ a h l y  al,o a S~IIIIIIL.~II. Scc l ! : , r ~ l e ~ t ,  /,/:.,4..\., I O - I ,  p. :ss, 
: 1larlian1)cyn \\,.IS probalrl)- IaLrr t l ~ n n  K . I I I I ~ I  . : L ~ I I I ~ L I I .  101.. \ V I I I I I ) U ~  I I ~ I I I I I I ~  111111. 11,. : ~ ~ ) l , r . . ? r s  11, l~a \ . c  1 ~ , , 1 r o \ \ r ~ l  1I (11 l1  

111111 t l ~ c  whole ~ C C O I I I I I  of I I I I I I I , ~  . \ p a b l l r i ~ ~ ~ ~ , . ~  ( l i a l c . ~ l s .  I t  IS. l~<t \vever .  possthlc L I I ~ I  ~ I l c y  1>0tl1 I I ~ V C  h o r r o \ v r ~ l  lr11tl1 s ~ ~ l ! ~ v  

va r l~e r  wr i te r .  \\'c calluut d e c ~ d r  1111s t i l l  wr l ~ a v c  see11 I , a t ~ k i ~ s v n r n ' c  :I-alnlllnr 

' 5t.c vcrhc* I ; .  2 2  ol 1 I l t .  I l ~ l ~ ~ ~ c l u ~  l i o l ~  I t r  lllr h : ~ d b l ~ . ~ $ : ~ ~ r n ~ ~ , l ~ ~ k , t .  
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there are differelices bet\\:ecn tlie two schools. I:or iustance, Heinacandra lii, 2 0 0 )  

denies the correct~iess of the rule laid down by Vararuci (ii, 7), and dutifully followed 
by gralmadi5vara (ii, z K ) ,  Rains-iarnian jii, 5), and RI~rkaudeya (ii, 7 ) .  In  vi, 4, and 

on otliei- occasions, M8rkandeya rouiidly accuses the western RajaS~khara of careless- 
ly \vritinp bad Prakrit (nGnfmq i r fnq ) .  The ganas often differ widely.' Rut the 

widest difference is in regard to  the Dhatv-%degas, which forill tlie subject of these 
pages. Let us take tlie two authors whose lists are most full,--HCniacandra (\J7esterii) 
aiid Markaildeya (Eastern) -and coinpare tlie statistics.' \Ve have seen tliat nre 
have altogether 1590 RdeSas. Of these Hc. and Mk. are together respoi~sible for 1548, 
Hc, for q;o aiid Mk. for 618. Yet Hc. gives 707 iideSas which are ignored by Mk., 
aiid Mk. gives .jc)5 3di.h.; \vhicli are ignored by Hc. Only 22.3 %degas are common to 
tlie two authorities. 

\Ve have a valuable list of admitted DeSya Dhatv-adeSas in Hemacandra's 

D~.$indnzanzdlii. As already stated, of Hc.'s 930 words, 388 are such DeSyas, while, of 
Mk.'s 618, there are only (5.5. While, therefore, 35 per cent, of Hc.'s DhBtv-adeSas are 
deSya, Mk. has only 11 per cent of such words. This discrepallc~r is striking, and 
leads us to suspect that most of Hc.'s deSya 3deSas are de9ya words belonging to  his 
part of the country, i.e. are of western origin." 

A further point concerns tlie Sanskrit meanings attached to  the Dh~tv-FideSas. 
These meanings are necessarily matters of school-tradition. I have already given a 
few examples of how Hc.'s Sanskrit equivalents to  Prakrit words are not the same as  
those given by the Easterners. If we take statistics, we find tliat out of the 2 2 3  

SdeSas common to Hc. and to Mk., no less than 62 are given different Sanskrit equi- 
valents by the two authorz. 

13ut these figures are liardly necessary. -4 cursory perusal of tlie Iiidexes tliein- 
seives is sufficielit to show the \\ray in ~vliich the two schools differ. The Easterners 
a s  a budy agree alllong themselves in their selection of iideSas and in their transla- 
tions, aiid this they (lo whether they differ froin Hc. or not." 

Here we are conceriied only wit11 l)hatv-adt.9as, but the same contrasts occur 
throughout tlie gramii~atical systeills. 'I'liis is not tlie place to give such it1 detail, 
but I inajr repeat here tlie followiilg general remarks co~lcer~iing dialects from an 
article of iniiie p~tblislied elsewhere :- 

, < If we considel the dialects, tlie want of agreeillelit is still more marked. I do 
]lot refer so much to ~auraseni ,  tliough the eastern grammarians, Iiaina-Sarnlan and 
M.?rkalldeya, treat it much illore fully tliati does Hen~acnndra or Trivikralna ; hut  
the easterli accou~lt of Mtigadhi differs in important poi~its of phonetics and accidence 

I I; g .  C'nlnparc hIk.'s ,zi(lcr$i ( i i i .  7 1 )  a11d sL'r,;di ( i i i ,  75)  w l l h  IIc, ii. ( I ~ I .  

' ' lhe figures Inay no t  I,c (lnitc zlcrurate, as  the  lists ha\.c becn 1~11ccl;cd a1111 corrected over alicl over again since tile 
~ . a l c l l l a t i o~~s  were madr .  I:ut they a r c  su l l ic ie~l t ly  accura te  for our  purposes. 

' 'l'llis 1.; I)orlle O I I L  1 1 ,  vnr  ~ I I L C ~ C S ~ I ~ I R  case b y  the  root h l ~ ~ l r l n - .  See my article H,trirrn ( ~ o t a u )  i l l  . I . !?  A,.\'.. ~ y r z ,  
1'. ;7 .  

" E,g. ; ~ ~ k v r p r ! ~ .  i , ik&l)ni  (Hc.). h ~ ~ t  i,rbkr!,n! ( ; t i 1  ICahterners). 1Ic. says ~;r,i~pn~=knlhr~r~nli. but  all Easterners say 
\ l n l P n l i ,  and so on tor rrlany other.. 

/ . f ? . A . . ~ . .  1,121. p. ,121, .  
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[M;rgadhi 1,eing a n  eastern language) from that given by the \Vesterners. The 
T<asterners describe a number of ~ilinor dialects and st~b--dialects which are altogether 
omitted fro111 consideratioil by the others. The ApabhramSa of Kramadiivara 
Ii~ma-6arman, and MarkandPya departs widely froin that  of Hemacandra and Trivi- 
kra:na, and, \\:hell we come to  PaiSiici, we find two very different dialects described. 
Vararuci, R5ina-Garman ' anrl Markandeya all agree '  in their accounts of a language 
\vliicll they call ' PaiSiici ' or ' PaiSiicika,' and which is not the saine as  the language 
describer1 under that name by Trivikrama, Hemacantlra, I,akstnidhara, and Simha- 
raja." 

I believe that I have now shown enough to prove that  there were a t  least two 
distinct scl~onls of Prakrit grammarians in India, just as there were divers schools of 
Sanskrit philology. Xmongst the latter P ~ n i n i  has achieved a position of supreme 
authority ainong Indians and among Europeans. Among Europeans, Hemacandra 
has acquired almost the same authority for Prakrit, but such is not the case in India. 
I think 1 ma\- say positively that,  up to the time I left India in 1899, no Pandits of 
the East recognised the authority of He~nacandra or of other Jaina grammarians. 
For them the supreme authority in Prakrit was Vararuci, and Vararuci alone. Other 
writers, such as  those I have mentioned, were also studied,-just as the followers of 
Pa~lini studied the KaSika or the Mahiibhasya,-but (with the exceptioil of the 
K5shmiri Rhamaha) they were all Easterners, and claimed descent froin Vararuci. 

Before concluding, I would draw attention to  a point of detail in Prakrit philo- 
logy which appears from these Indexes. There are in them a considerable number of 
 airs of words, in which one contains a doubled consonant, while the other has in its 
place n single consoilant precedecl by a nasal. Such are iilukkhni, nlumkhai, or 
crlrrri~,olr~li (spyfati) ; okkha~ni,  oizgtz!l~zi (knlrrrli, hvtr?rnti) ; crlcchni, ctrmchni ( tak~?z~t i )  ; 

~.crFfi(li, ~(ilizp~li (ctr~cr~!~(rt(?) ; j r~j~t l i ,  j~brizj-l!ui (yiinnkti) ; thifipai, thirnpni (typyat:) .; 
rl~lr~c.c.lirri, cir~r~~izcll(ri ( j l~gilpsul~) : Ptrl~r~cctli, Hindi prr11,~tlizcr (purjliifin~ti) , blzassai, 
hl~trri~srri (hhutrS~~trti) ; rtififiui, vn~kzizprri (Inks?liiti) ; ldupficli, liikrnzfiai (rlilafinti). The 
fornls with the double consonat~t follow a well-kl~own Prakrit rule ; hut  none of the 
gra~ri~narianr give any general rule authorising tlie forlns with casa.1 plus consonant." 
\Ye  nus st therefore conclude that the latter are de6ya forms borrowed by Prakrit. 
\\-e are, in short, justified in assunling that, a t  least in some words, some deSya dialects 
looked upon a double consonant and nasal plus consona~it a.; interchangeable. 

I t  is also a commonplace that in the lnodern Indo-Aryan vernaculars (excepting 
those of Sorth-Western India) a Prakrit double consonallt hecoilles simplified, and 

~ ~.-. . -  . ~ --- . -  - - 
1 lirxn~:tdi.\.:~rn'.; gralllnlnr devotes o l ~ l y  L \ V I )  siltr:ls t o  this l a l I K u q e .  
, , - I'llr one c'-ceptloll is t ha t  1-arnruci rlocs not :tllow the  I ~ a r r l e n i n ~  o f  w n a n t s  a t  the  I ) e g i ~ l t ~ i ~ ~ ~  of a word or i l l  ~ . ~ ~ I I -  

juncts.  while the  later writers d u .  IL is rrlrlruls t ha t  Memo~,nn(lra evidenLly knew of tllis discrepancy in tvriti~lg 111s 
very hrief ncrllrlnt o f  CfilikhpaiCacika ( iv .  I.;), i.t. of the  I1ai<.>ci of t l ~ e  Easterllers.  which Ile hirnself clifiere~lli;~les frr~lll 

his o\\.n PaiGici (so  also Trivikrama). Here hoth  he .t11,1 Tr ivikram:~ plainly refer t o  \:r. x .  3 ,  a ~ ~ d  equally plainly, rlghtl!. 
o r  svrongly, misllnderstand what  is there said. \-r. says tha t  sollant.; become surds  rryr~jGr, i.e. when no t  fo r~u ing  part 
of a cclnjrlnct collsonant. Hc. and Tr. both interpret the  expressior~ a s  l n e a n i ~ l ~  ' not i r t  t he  case of  t he  root y ~ j - . '  Pro111 

tSis it is plain t h a t  they rend fly1111 i r ~  their copies of Vararuci,  and  t h a t  they had not  seen Hhimaha 's  commentary. I t  
i s  hardly necessary t o  point o u t  t h a t  nvrrji could also hav r  111e sense meant  by Vararuci and  Dh imaha .  

" The aramlnarians do  mention n few ~cola ted caws ,  s l ~ r l ~  as r,o,irhn- ( ; , n k r n . , *  ~ ~ o k h n . ) ,  r t r .  CI. Pisrhel f 74 



the llrecedillg vowel is lellgtliened ill coinpensatioll. Fn~niliar exainl~les are PI-. 

cL~hka-, Hill& ciih, a wheel ; 'Pi-. blz~rtta-, H. hhnt, boiled rice ; Pr.  Izattha-, H. bath, a 
llalld ; Pr. d~cddlza-, II. ticdh, milk, and tllousands of others. When the ~ r a k r i t  

colljt~llct is a nasal plus consonant, the nasal becomes anuniisika, and the vowel is 
again lellgtheied in coinl,ensatioil. Thus, Pr.  hrrmkn?za-, Bengali kdkan, a bracelet ; 

Pr. kariztaa-, H. kzta, a thorn ; Pr.  catnda-, H. cRd, the moon ; Pr. karizpa-, H. kbp, 
tren~bling, and so on. 

Sotlletirnes in the literary modern language, and very frequently indeed in rustic 
speech, when a Prakrit double consonant is sinlplified as above, we find ai~uniisika 
unexpectedly inserted. Thus, the Pr .  mz6gga becornes H. ~n%g (not, as  we should 
expect, ~n;;lg), a certain pulse ; so, Pi-. nzajjha-, H. mRjlz, in ; Pr. akkhi-, H. dkh, the 
eye ; PI-. sapfin-, H. sbp, a snake ; Pr. maggai, H. mdga, he asks ; Pr. kakkara-, Bg. 
k ikav ,  gravel; Pr.  pakkhn-, H. pbkh, a wing ; Skr. sajja, Kiishmiri salzz, preparation ; 
Skr. nidra, Ksll. ~c@zd"r, sleep ; Skr. ~zadvala-, Ksh. ~znmbal, a swamp ; Skr. madlzyl, 
Pr. ,majjhF, Ksh. Intzlzz, in, and so on. Ttu-ner (J. R.A ..$., 1921, p. 344) and Bloch 
(La  Formation rle la Langu,e Alarathe, $66) look upon this as a physiological accident, 
due to the tendency to raise tlie velum incompletely, especially in enunciating a 
long vowel. Turner (1.c.) calls this ' spontaneous nasalizatior!.' Whether sponta- 
neous or not, I think tha t  the pairs of Dhatvadeias quoted above show tha t  the 
nasalization is not peculiar t o  the modern languages, but  has been inherited by 
them, and that the nasalization was there before the vowel was lengthened in 
compensation. In the pairs quoted, the nasal plus consonant, a s  a substitute for 
a doubled consonant, necessarily, in Prakrit, occurs only after a short vowel. I n  
the modern languages, the Iengtl~ening of the vowel belongs t o  a later stage of 
developn~ent, and is coinpensatory, due to the previously existing nasal being 

weakened by conversion into anunasika. I t  seems to  be a DeSya, as distinct from 
a Prakrit, inheritance, and was much inore coininon in deiya words than tlle few 

instances noted in Prakrit would lead us to  suspect. Anyhow, this frequent 
so-called spontalleous nasalization has not necessarily arisen in the present stage of 

the development of the inodern languages. It existed in previous stages, and is a t  
least as old as the Dl12tv-adeSas of the Prakrit Grammarians. 





INDEXES. 

The first of the two following Indexes gives all the Dhgtv-%degas recorded 
by the five Indian writers whom I have taken as  my authorities. These are 

arranged under the various Sanskrit roots to  which they are referred by the different 
grammarians. 

In the second Index, the Dhiitv-3dGas are arranged in their own alphabetical 
order, and opposite to  each is given the Sanskrit form to  which, according t o  each 
authority it corresponds. 

I t  must be clearly understood that these Indexes represent the views of Indian 
scholars only. I have deliberatety refrained from correcting them, even when, 
according to the results of European scholarship, they are clearly wrong. For 
instance, I have shown the word acclzai as equivalent (according to  RSma-Sarman 
and Markandeya) to nsti ,  and (according to HCmacandra) to  Hsti?, although i t  is 
uiiiversally agreed that i t  is derived from neither of these words. Similarly, I have 
shourn f~ccc lzn~ as the equivalent of PaSyati because, and only because, Hemacandra 
and KramadiSvara said so, altllougli everyone knows that,  from the point of view of 
etymology, it is derived fro111 prLksntd. .As already explained, the Prakrit gram- 
marians classed their Dh5tv-ad~Sas according t o  equivalence of meaning, and not 
according to derivation. 

In the printed edition of M k .  the numbering of the satras after 163 is incorrect. 
I11 every case I have given the correct numbers, which are generally, after 163, less 
by one than those of P. 

INDEX I. 

-- - - 
- - -- - --= _ _ -- . - - - - - - - - 

SANSKRIT I 
PRAKRIT DHATV-ADECA, ACCORDING TO :- I 

. . paryatati . . ( 2  (0) pariattai 

. . atti . . . . . .  

-. . - - - - 

I RZma-Sarman ~ o o t  Form (~uotetl. Helnilcalidra Vararuci. I Kramadisvara. 
(Tarkavfigisa). Markandeya. 

.... 
(12) cakkhai . 

REMARKS. 

Cf. caks-, svad-  

Cf. vy-ut-pad-. 



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

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

SANSKRIT. 1 PRAKRIT DHXTV-ADE$A, ACCORDING TO :- i w  

-- - - 1 . - 

. . . .  as-(I) . . asti a .  I I (xii, 20) a t thi . .  

I - 

- - -  -- 

I 
, I 

Riima Sarma~l  
Root. ' Form quoted. Hernacandra. 1 Vararuci. I Kramadiivara. (TarkavagiSa). iM5rka1yl~ya. 

I 

. . . .  / (116) a t th i  .. 
i i 
, (26) acchae . . (116) acchni 

.... 
1 : : : :  . . . .  

I 

REUARF.~ 

Vr. Sauragni 
ss-. 

Sauraseni. 
Cf. Cimajjli : 

ni-sad-. 
Cf. chad.. Bi  

yrnajjai ; 
Si- and & 

. . . .  .... 

.... (xii, 19) acchadi 
as-(2) . . nyasyati . . , (199) nimai . . . . . .  

I (199) n u n ~ a i  . . . . . .  
! j 
! I 
' paryasyati . . ; . . . .  I .... i I 

. . . .  I (zoo) palottai i 

. ... 1 (200) pallanai 
(200) palhat- . . . .  

thai.  I . ... . . . .  
i paryastarn . . (258) palotfam . . .  

iip- . . 

Cf. praty.i$ 
pra-lup. 

. . . .  

(258) palhat- .... 
tham. l paryiipnfiti . . (390) pahuccai 

I . . . . 
prbpn6ti . .  (239) pivai  .. . . . .  

Cf. vi-ric.. 
. . . .  

(34) ~ ~ a l l a t t h a i  

, vyiipntiti . . (141) 6aggai . . 1 . . .  
. . .  (141) vavei . . . .  

i samHpu6ti . .  (142) samiinai I . . . .  
i . . . .  (142) samivei j 

I 

as- . . : aste . . (215) acchai . . i . . . .  
i - . . . .  ! . . . .  ! 
IS- . . . . . .  I . . . .  

I , (215) icchai . . . . . .  .... .... 
I praticchati . . . . . .  . . . .  
i 

i 
1 (121) pallassai 1 . ... 

. . . .  

(121) pallaftai 
(121) pallatthai 

1 Cf. bhuj. (?' 

Cf. as- (I). 

. , I (41) oggahai . . 
I 

I ' . .  
(132) oggahai 

I (132) padicchai 
I (ix, 112)  pek- 

khadi. 
. . . .  
. . . .  

(297) peskadi 
pratiksate . . (193) padikkhai 

1 (193) viramalai 
(193) vihirai . . 

I (193) siimayai 
Trayati . . . . . .  

. . . .  I 

. . . .  
. . . .  (28) pellai . . . . . .  / ~ f .  bdav, 
. . . .  (28)  sollai . . cf. belor, 

I 1 ksip-, pP 

i 
uiicb- . . ( prBilchati . . , .... I 

I I 

i . . (58) pellai . . 
I . . . .  I ( 5 s )  sollai . . 
i 

cf.' above 
k~ip- .  

Cf a bo\'e> ' 
ksip., PaL 

I . . . .  
(uddhiili-) I uddhiilayati . . (29) uddlla1i.i 

.... (02) puftai . . 
( 3 3 )  yusai . , .... 1 ( 3 .  c h i  . . (62) luficl~ai . . 

Ci pus., mf 
Cf.  lnr i .  

I (29) gumt l~a i  I . . . .  I 
ubh-(?) . . I ubhati ( ? )  . . .... .... I I 
(iirdhvn-) 1 iirdhviiyati. . .  . . . .  . . . .  I 

I . . . .  
I .... 

(101) uhai 0) ' 
: . .  (101) uhl111ai 

I My MSS. have rthnnyrr. etc. .  which are certainly wrollg. P. t t h n n i .  * So 0. Other MSS. corrupt, P. emends to cintai .  

grantbe 



Root I Form quoted I Hemncandra. / Vararuei. 

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

I- 

(fistha-) 

kak 

kath- 

SANSKRIT. 

arpayati . . 

PRAKRIT DH~TV-AD&~A,  ACCORDING TO '- 

n~anyuna o$h- 
am malinam 
karoti. 

kanati . . 
kathayati . . 

- 

-I-- 
- 

duhkhaln ka- 
thayati. 

kathyate . . 

kam- , kiimayate , . 
i 

Lamp- kampayati . . 
kas- vikasati . , 

(39) appei . . 
(39) allivai . . 
(39) caccuppai 
(39) panamai 
(69) nivvdai 

. . . .  
(239) kanai . . 
(a) uppHlai . . 
(2)  kahai . . 
(2) cnvai . . 
(2) jampai . . 
(2) pajjarai . . 
(2 )  pisunai . . 
(DNM. vi, 92) 

bajjarai. 
(2 )  bollai . . 
(2) vajjarai . . 
(2 )  samghai . . 
(2)s iha i  . .  
(2) sisai . . 
(267) kadhedi 

(267) kahcdi . . . .  
(3) nivvarai . . ; . . . .  

! 
. . . .  . . . .  I . . . .  (249) katthai 

(249) kahij jai . . . .  

. . . .  .... 
(44) kiimei . . .... 
(44) nihuvai . . . . . .  
(46) kampei . . . . . .  
(46) vicchblai . . . .  
(195) koiisai . . 1 . . . .  

. .  . . . .  (rgg) viasai ( 

(258) vosattalll 1 vikisayati , . . . . .  
. . . .  

(192) al~ilam- 
khai. 

1(1cp) abilam- 
ghai. 

(192) iihai . . 
(192) kamkhai 
(192) n~ahai  . . 
(102 I vaccai . . 
( 192) vali~pliai 

(14) kahai . . 
. . . .  
. . . .  
. . . .  
.... 
. . . .  

--I 
Cf. upa-naln-. 

Cf. kvan-. 
Cf. kvan-. 
DNM. i ,  117, U ]  

phalai. 

REMARKS. 
Miirka~deya.  Kramadisvara. 

Cf. cyu-, vac-. 
Cf. jalp-. 

RBma-sarman 
(Tarkaviigisa). 

I 1 . . . .  .... I . . . .  I Cf. vac-, vad- 
. . .  . . . .  . . . .  I 1 . . . .  I . . . .  . . . .  
.... I 1 (39) slhai  . . (131) sHhei 1 
. . .. . . . .  . . . .  I 1 Cf. sis-. . . . .  . . . .  1 (ix, 114) kad- , $auras& 

hedi. 
.... . . . .  I . . I Ditto. 
.... I . . . .  . . . .  Cf. chid- 

1 

. . . .  . . .  I (39) pusai . . .... . . . .  I . . .. 

.... . . . .  I (179) kahiai 

.... (39) ~!ivarijjai 1 (179) navariijai 

.... . . .  ; (179) siisai 

.... . . . .  1 (179) sshiai 

. . . .  I . . . .  1 . . . .  

. . . .  . . . .  1 . . . .  . . .  I . . .  . . . .  
I 1 I . . .. . . . .  

. . . .  I . . .  I I I :::: 

. . . .  . . .  (169) viasai 
I . . . .  . . . .  (169) visattai Cf. dal-. 

I . . . .  I . . . .  (169) vihasai 
. . . .  . . (169) vbsattai 
. . , .  . . . .  (183) visattam 
. . . .  I . . . .  I (183) vosattam Cf. ul-111th-. 

. . .  i :::: (37) visaftai 
. . . .  I 1 (37) vasattai 

I . . . .  . . . .  . . . .  
. . . .  .... .... / Cf. is-. 
. . . .  . . . .  . . . .  Cf. vraj-. 
. . . .  . . . .  . . . .  i Cf. val-. 



!)I) THE PHAKlClT ~)HATv-XI)BSAS.  
- - - - - - - - - . - - - - - - - -- - - - - 

SANSKRIT. PRAKRIT DH~TV-ADBSA, ACCORDING TO :- 
I -- I 

.... .... I - .  . I prakasayatl . (45) nuvvai . . , . . .  
i (45) payasei . . ~ . . .  

kit  - 1 cikitsati . . (240) ciicchai ~ . . . .  
ku-  1 kauti . . (233) kavai . . . . . .  
kup-  I kupyati . . (230) kuppai . . .  
kr- 1 karoti . . (65, 234, 239) I (13)  karai . . 

karai. 

I 
(65) knnai . . (13) kunai . . 

. . .  (xii, 15) karpdi 
(?) 

REMARKS I Root. Forill quoted. Hemacandra. Vararuci. 1 

(lciiija-) 

kas- 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
( j 4 )  karai 

RHma-Barman Kramadisvara. 1 
(TarkavEgiSa). MZrka~?cleya. 

/ (192) vilufipai . . . .  
(192) sihai . . I . . . .  

kiipSklitaii~ ka-1 (66) pi l rai  .. 1 . . . .  
r6ti. 

avakZsate . .  i . . .  i (35) avavasai 

. . . .  

. . . .  

. . . .  

(8) avaviisai . . 

(8) ( ? )  vavHai 
. . . .  
. . . .  
. . . .  
. . . .  
. . . .  

(3, 4) karai . . 

(4) kunai . . 
. . . .  

sati. 
krand- krandati . . I , . . . .  . . .  

. . . .  . . . .  
/ akarot . . (214) k5hia . . 1 (17) kihia  . . 
I karisyati . . , (214) kiihii . . (17) kahii (sic) 
I kriye(= karomi)' (389) kijjauril . . . .  
I 

. . . .  (339) kisr~ . . 

, kartavyam . . (214) kayav- ! (17) k?iavvalb 
vatn. 

kartunl . . (214) kiium . . , (17) kiiuin . . 
1 Lltah,-a~ll . . (i ,  126) k ;~ya t i~  (i, 27) kaa" , . 

(290) kadam . . . . . .  

I krtv5 . . / (214) kiiii~la . . , (17) ktifina . . 
I kriyati. . . / (250) karijjai . . . .  

. . . .  

jiirai). 
lkrandat i  . . . .  . . . .  . . . .  I . . . .  . . .  . . I krap . . . .  . . . .  1 

I 

. . . .  . . . .  
(55) kiihia . . 
(55) kiibii . . 

. . . .  . . . .  

. . . .  . . . .  

(55) kiiavvath ' (4) k a a v v a ~ n . .  

(55) ktium . . (4) kluri . . 
. . . .  (4) kaaril . . 
. . .  . . . .  

(55) k i i i l ~ a  . . (4) a . . 
. . . .  (20) karijjai . . 

(112) kunai 
(ix, 144) karedi 

(xvii, 69) kari-i 
(113) kahia 
(113) kiihii 

. . . .  

. . . .  

I 1 ._... I . . . .  . 
i (250) kirai (60) klrai . . , (80) kirai 

. . . .  . . . .  
20) kirae . . 

I . . . .  1 3 1  a t  : I I kiiray at i  . . . .  . . . .  . . . .  

(1 14) kau~i l  
(i, 36) k a a ~ n  
x i ,  3 36) 

kade, kade. 
( I  14) kGi~?a 
(173) karijjai 

. . . .  krt- I krntati 
krp- krpayati . . ! . . . .  
krt;- karsati (187) aritcai . . 

(187) anacchai 
j (187) ayamchai 

. . . .  
(173) kirai 

. . . .  
. . .  . . . .  . . . .  
. . . .  (50) khippai . . . . . .  
. . . .  . . . .  . . . .  
. . . .  . . .  . . . .  
. . . .  . . . .  . . . .  

. . . .  
(101) kiirai 
(78) kattai 

; (187) Himchai . . . .  . . . .  . . . .  
(187) kacidhai . . . .  . . . .  : (27) ka(1cIhai 

i (187. 235) kari- (11) karisai . . (72) karisai . . ' ( a )  karisai . . 
1 sai. 

(kosa-) utkosayati .. ! . . . .  . . . .  . . . .  (33) ukkosai . . 
vikiikayati . .  ((42)pakkhbclai  . . . .  . . . .  . . . .  

1 (42) vikosai . . . . . .  1 . . . .  . . . .  
asim ki,sHt kar.l  (188) akkhGc!ei . . . .  . . . .  . . . .  

(76) kacldhai 
(76) karisai 

Cf. spyh.. 

Hc. and KI. I 
All others l ,  

RT. sabdakuc 
siiyHrn. 

~auraseui.  

Ditto. 
Ditto. See i 
chel's note to! 

i  NO^ in D. 
I Cf. I -  kraal. 

1 
1 Cf. kram- 
I 

. . . .  I 
, Cf. sad-. . . . .  

Cf. krudb., kh 

Cf. ~~ih-s:.. 



I So 1 1 1 ~  best MSS. P. 11:)s m p p n i .  My bvst AlSS. jh i j jn i .  P, j h r i i l l r t i .  

~ - - ~ 

S.ANSKRIT. 
. .- - - -  

R ~ ~ ~ ,  

. .- 

kram- 

~ .. - 
.- - 

P R A K R I T  D H A T \ ' - X D E ~ A ,  ACCORDING TO :- 
-- - -. . -. - - - - 

I R E ~ I A R K S .  I Riima-Sarman 1 
~ ~ r r n  quoted. 

kramate . . 

Hemacandra. Vararuci. I Krauladiivara. ( ~ ~ ~ k ~ ~ a ~ i ~ ~ ) ,  1 lIiirka~?deya. 
- 

I ! 
. . . .  . . . .  

.. . . . .  
1 (133) oi~ganai i Cf. k a ~ ~ - .  

. . . .  1 (133) kanai j Cf. kan-. 

. . . .  . . . .  .... 
(46) katthai (13) kadhai . . (70) kadhai I 

(D. kaddhai). 
. . . .  . . . .  . . . .  
. . . .  . . . .  (57) jharai . . Cf. sm?-. 
. . . .  I . . . .  . . . .  
. . . .  I . . . .  1 Cf. nib-pad-, duh- . . . .  

1 I kham muiicati, 
S.V. muc-. 

. . .  . . . .  . . . .  

. . . .  .... . . . .  1 Cf. the uext. 

. . . .  . . . .  (57) pajjharai Cf. the preceding. 
(46) jhijjhai 1 ( 1 1 )  jllijjhai . . ! ( 2 0 )  jhijjai 

ajjhassai. 
:van- kvanati . . 1 

i zkramate . . 

I 

1 krsntan~ . . 
atikrsntah . .  1 akramyate . . 1 upakramayati 

! 
i Zkrlmayati . . 
Bkriintah . .  

*vathati . . 

:sar- k?arati . . 

praksarati . . 
si- k r a ~ a t i )  k?iWti. 

I -- I i 

rr i -  

. . . .  . . . .  

. . . .  . . . .  
(119) attai . . .... 
(119,220) (39) kadhai . . 

kadhai. 
(173) khirai . . . . . .  
(173) jharai . . . . . .  
(173) ~ i d d u a i  . . . .  

. . . .  (173) nivvalai, j 
(DNM. iv, 51) j 
-lei. , 

(173) paccadai 1 . . . .  
(173) pajjharai , . . . .  

. . . .  . . . .  
(20) jhijjai . . (37) jhijjai . . 

-- . - .  . ~- 

kringti . . 
vikrinite , . 

, (D.  jijjhai). [yat l .  
(20) Vijjharai .... ! .... .... 1 . . . .  DNM. iv, 40, = ks i -  

I i I I 

I 
. . . .  (134) iiiiichai . . Cf. krs-. All In: 

I MSS. give iiiii 
. . . .  

i d -  kridati . . 
: r~dh-  / krudhynti . . 

1 
i 

U U ~ -  ! akrfiSati . . 

~ . . . .  . . . .  1 
! 

. . . .  

. . . .  

! I chai. P. iiiricai 
. . . .  . . . .  . . . .  1 (134) kamai . . So MSS. P. omits 

. . . .  . . . . . .  (30) cappai . . Cf. carc-. 1 .... . . . .  .... ( (30) phullai . . i 
. . . .  . . . .  . . . .  i :::: 
. . . .  

I (134) v6lai . . ( Cf. gam-. 
(160) akkamai . . . .  . . 1 (134) akka~nai  

. . . .  . . . .  . . . .  1 / (30) aiicai . . Cf. kys-. 
. . . .  . . . .  . . . .  1 I . . . .  1 (r35). i ipaoyai  

i . . . .  . . . .  . . . .  i :::: / (135) ahislai , 

. . . .  (160) utthiirai 
( I G o )  6hPvni . . 1 ' . . '  (160) chundni 

. . . .  I . . . .  . . . .  I . . . .  1 . . . .  
. . . .  . . . .  

(258) vBlin6 . .  1 . . . .  
(395) ca~itpijjai . . . .  

. . . .  1 . . . .  
I 

. . . .  . . . .  i 

. . . .  I . . . .  

. . . .  . . . .  . . . .  

. . . .  . . . .  1 . . . .  [and carc- 

. . . .  . . . .  1 ' (135) cappai 1 i Cf. kramate ah .  
. .  . . . .  . . . .  ! (30) vol~ai  j I 

. . . .  . . . .  ' (182) volil?am 

. . . .  . . . .  . . . .  
. . . .  . . . .  i 1 Apabhramsa. 1 . . . .  . . . .  ! (1oo)'kh;duk- ' SO all my MSS. of 

I 1 Mk. P. has npa- 

. . . .  I 

( kvamayati, khu- 
(lukkai. 

. . . .  (100) jha~npai  Cf. chad-. 

. . . .  . . . .  DNM. i, zo, also 
i =piir!~ah. 

(8) a . . ($3) ki l~ai  
(8) vikkii~ai . . (39) vikkinai ' 
(8) vikkeai . . I (39) vikkei 

(27) kilae . . . . . .  
i 
i 

(258) apphuVn6( . . . .  
1 

(52) kinai . . 1 ( 0  k i  . . 
(52) vikinai . . I (31) vjkkifai 
(52,240) vikkei., (31) 1.iltke1 . . 

vikkeai. 
. . . .  . . . .  

(135, 217) kuj- . . . .  

1 . . . .  

(70) kii!ai . . 
(71) vikkil~ai 
(71) vikkei . . 

. . . .  
jhai. 

(135) jfirai . . 1 (64) jurai . . 

I .  i, 13) 1 . . . .  

(46) kujjhai . . . . . .  ( I )  k j a i  1 
. . . .  I (zz)  jfirili . . ( I )  a . . 

I 
Cf. khid-, and jva- 

I I rai, s.v. krand-. 
I . . . .  . . . .  . . . .  



92 THE 13R 4KRlT I ) H A T v - A D ~ ~ A S .  
............ .. ...... . .  - . . . . . . -  - -. - 

... _ . ._ ... - -  . . .  __ ........ 

SANSKRIT. I PRAKRJT ~ H ~ T V - X D E ~ A .  ACCORDING TO 1- 

Vnraruci 
- 

-- - 
! ! 
j Form quoted. : H~rnacandra .  1 

- - ~  - 
I 

I 
; ksipati . . ; (143) addakkhai' 

(143) khivai . . ' 
' (143) galatthai i 
1 (143) ghattai 

(143) chuhai . . 
i (143) nullai . . 
1 (143) nollai . . , 
j (143) parii . . 
1 (143) pellai . . ; 

Root .  

ksiptarn . . 
, Sksipati . . 
I 

' utksipati . . 

ksip - 

. . . .  I 

(143) sollai . . ' 
(143) hulai . . 
(258) jhBsiah 1 
(145) akkhivai ! 
(145) niravai , 
(144) allatthai 

Cf. gaves.. 

Cf. nud.. 
Cf. bhram 
Cf. pra-ir.. 

(144) ukkhivai ~ 
(144) uttham- 

ghai. I 

(144) ubbhuttai:  
(144) ussikkai 

1 (144) gulaguril- I 
chai. 

I (144) hakkhu- 
i vai. 

(DNM. viii, 64) , 
hukkhuppai. 

, ksutam . . (DNM. iii, 36) 
chikkam. , 

I ksunatti  . . . . . .  
. . . .  

Cf. sam-ir., pi. 
Cf mrj-. 

Cf. bhuj  (2). 

Cf. url-nanl.. 
rndh-. 

Cf. muc-. 
Cf. un-nam- 

So also v. I .  l a '  

144. 
Cf. chup-, spi! ksu- 

ksud- Cf.  skhal-. / (26) khundai 
' (26) khummai 

(52) khundai . . 
(52) khummai 
(52) khulai 
(ix, 118) khun- 

dadi. 
(22) dhukkai (26) dhukkai 

I . . . .  
' kgudhyati . . 

Cf. kbar. 
khav-. 

. . . .  

(161) ' ukkhub- 
bhai. 

ksubhyat~ . (154) khubbhai 
(154) khaurai 

(161) ubbhu- 
hai." 

I k s u r a i l  kar6ti (72) kammai . . ' 
I khacati . (Rg)  khacai . . , 

(89) veadai . . 
khaciisti . . . . .. 
khanati . . .... 

Cf.  k~ubb.. kb 
. . . .  1 , 127) khaurai 

16) khamai 
I ( ?  khanai).  

(16)  khammai 

khac-(2) 
khan- 

. . . .  
(82) khanai 

Cf.  below. 
. Qauras~ni. 

(82) khalnmai 
(ix, 145) khana 

di. 
. . . .  
. . . .  

. . . .  

. . . .  

(244) khanij jai 
(244) khammai ( Cf. above* 

1 Sn all my MSS. Printed edition of hlk.  has ks t tdh . ,  which is : ~ n  evident misprint. 2 So my best MSS. P. i!hbuhni 



INDEX I .  

- - - 

~ ' K A K R L ' I '  D H ~ T V - A D E ~ A ,  ACCORDING TO '- 

[I:! 

~ ~ 

1 (162) padaai . . . . . .  . . . .  . . . .  . . . .  i 
i (162) parialai . . . .  . . . .  . . . .  . . . .  

(162) pariallai ; . , . . . . . .  . . . .  . . . .  1 (162) rarhbhai . . . .  . . . .  . . . .  I Cf. taks- .  . . . .  
(162) viilai . . I . . . .  . . . .  . . . .  . . . .  I Cf. kram-.  

Pgacchati . . 1 (163). ahipac- . . . .  I - . . . .  . . . .  I . . . .  I Cf. grah- .  
, cual. I 

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

I - -  I R31na-barman 
~,,,,t. Form quoted. Hemacandra. Vararuci. , Kramadisvara / (,farkav 

I i 
tigisa) . 

I 
- 8 ~ .  . I--.~ - 

I . . . .  . . . .  utkh5tam . . I (i. 67) ukkha- 
! y a ~ i l .  

. . . .  khav- kharlniiti ' . . i . . . .  . . .  . . . ,  ; 
I . . . .  . . .  . . . .  . . . .  i 

. . . .  . . . .  khsd- kh5dati . .  . . . .  I 

i REJIARKS. 
Mlrka~ldey  a .  

- -- - -- -- - 

(182; i, 13) uk- 
khaam. 

(127! khaai 
(127) khaurai Cf .  ksubh-, khac 

(2). 
(59) khgai 

, (166) palotiai 
I 

(228) khi i  . . (27) khai . . ' (77) khiii (10) khai . . (59) khai 
. .  . . . .  khadatu . . . . . .  I (27) khau . . . . . .  I . . . .  

. . . .  khiidisyati . . . . . .  (27) khiihii . . . . . .  I 
ihid- k h i d y a t ~  . . 1 ( 132, 224) khij- . . .  ! (1~6) 'khi j ja i  1 I . . . .  . . . .  i 

I jai. 1 (132) jiirai . . . . .  . . . .  . . . .  . . . .  I Cf. krudh- an 

! 1 jvarai, s.! 
krand-. 

1 . . . .  . . . .  . . . .  I (22) v i l~abha i  ! (63) vilabhei 
. . . .  . . . .  . . . .  I . . . .  
. . . ,  . . . .  . . . .  . . . .  

' (132) visiirai . (63) sisarni . . ' (46) visiirai . . (22)viriirai . . (126) vis i imi. .  / Cf. v i - ~ m r - .  
khedavati . . I  

;a111 gacchnti . . (162) aicchai 
i (162) aii . . I 
! (162) akkusai I . . . .  . . . .  . . . .  . . . .  I 
' (162) anuvajjai . . . .  . . . .  . . . ,  I . . . .  

(162) avajjasai 
I 

. . . .  . . . .  . . . .  
(162) avasehai , . . . .  . . . .  i . . . .  Cf. nas-. 

I (162) avaharai . . . .  . . . .  I . . . .  . . . .  Cf. n a b .  
(162) ukkusai . . . .  . . . .  I . . . .  . . . .  ' (162, 215) gat- . . . .  . . . .  . . . .  . . . .  

chai. I (162) nirnrnalaj . . . .  . . . .  . . . .  . . . .  
(162) nirinzsai . . .  . . . .  . . . .  Cf. pis-. . . . .  I (162) nivahai . . . .  . . . .  . . . .  1 . . . .  Cf. na6-, pis-. 
(162) nii . . ~ . . . .  . . . .  . . . .  . . . .  I I (162) n i ~ a i  . . , . . . .  . . . .  . . . .  I a , . .  1 (162) nilukkai . . . .  . . . .  I . . . .  
(162) paccaddai , , , , I : : : :  . . . .  . . . .  
(162) paccham- . . . .  . .  . . . .  , .  . . . .  

dai. i 

/ (163) Zgacchai . , , . . . . . .  . . . .  . . . .  . . . .  . . I (34) a j j a t tha i  
. . . .  . . . .  

Cf. pary-as-,  pra- 
lut-. 

(140) ~ a c c h a i  
(140) Pjotthai 

I 
*I1 m y  M S S  - have h u n l l i .  of which 1 call make nothing, Arcordin. 10 Re, &haursi = ~ r f 4 b h v O r i ,  RT. g i v e s  k h n u r n i  = k h n r i d a  lor bhnrnli) .  
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(19) jampai 

Cf .  spys-. 

Sauraseni.  

Aauraseui. 

Cf. spys-. 

Sauraseni. 

Cf. ksu-, q y k - .  
Cf spys-. 

Cf. yii-. 

Cf. kath- .  
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- - -  

Root. 

tap. 

tam- 

tij- 

tul. 

tus- 
h~).  

. . .  I-- -- - - - - - . - -- - - 

. . . .  rappai 1 . . ( z r )  r a ~ n b h a i  j (48) r;lml)ni, Cf.  garn.. 
; rambhai. 

. . . .  . . . .  . . . .  . . 
. . .  . . (40) tadclai . . ' 17") t;Tlei . . Cf. t an- .  

. . .  . . .  . . 1 \ r7o)  tiddnvxi Cf. tall-.  

. . .  . . . .  . , . .  . . I 

. . .  . . . .  . . . .  . . . ,  1 Cf. tacl-. 
1 tadc!:~i. t ad-  I 
/ clavai 

. . . .  . . .  . . . .  1 (137) t a i ~ i  . . . , i 
i 1 (137) virallai 1 . . . . .  . . . .  . . , .  I I .  . . . .  i samtapyate . . , (140) jhalkkhai . . .  . . . .  . . .  

. . . .  . . . .  . . . .  . . . .  i j (140) salntap- , 1 I pai. 
1 

I 1 1 
. . .  . . .  I paritipayati I (DNXI. v, 48) / . .  , , . . .  1 Cf dii-.  

1 dumai I ! I 

, tiilnyati ! . . (40) t a m l ~ a i  . . .  I (85) t a ~ n a i .  tam-1 
' . I  ' . '  ~ (I). t a m ~ n a i . )  I mai. ! 

(rho)  t ikkhj lni  
(1603 tejai I 
(148) tinnai, I 

tinntiai I 
. . . .  
. . . .  I 

(148) tirnmai I 
(102) temai  ' 
(xvii, 75) tiai i Apahhramsa. 
( x v i ~ ,  75) till'- ' Apabhramsa. 

mai. 
(xvii. 75) thiin- iipabhrainsa. 

mai. 
. . . .  Cf. tl-, sak-. 
. . . .  ! 
. . . .  I 
. . . .  

(64) kha t ta i  1 Cf. khod(jai. 
, t rut . .  
i Cf. ni-li-. . . . .  

(64) tut ta i ,  i Cf. t r ~ i t - .  
tuclai. 

(64) tfidai CI. t rut- .  
. . .  I Cf. ni-li-. 

! tejayati . . (104) hsukkni . . . .  . . . .  . . . .  
i . , .  . . .  . . . .  1 (39) t ikkhi lai  

I . . . .  . . . .  I . . . .  . . .  
timyati . . . . . .  . . .  . . . .  . . .  

I i ! 
I 

. . .  . . ,  ! . . ,. I (,33) tincjai . . 
i I . , .  : (33) tillgsai . . 

. . .  
I 

. . . .  . . . ,  
. . . . , .  

. . . .  . , 

! 
j . . . .  . .  

, tirayati . . ( 6 )  t i  . . . . 
tudnti . . I (116) ~ ~ k k h u d a i  . . . .  

I (116) ullukkai . . . .  

. . . .  . . .  I 

. . . .  . . . .  ! 

. . .  I . . . .  

. . . .  . . . .  
! 
I 1 . . .  . . .  I 
I 

. . .  . . . .  

. . . .  . . . .  
I 

. . . .  . . . .  

1 to la~a t i  . . 1 (25) cTh5nini . . . . .  
1 (25)  tulai . . . . . ,  

l t " s ~ a t i  . I (z.ih) tiisai . . ( 4 0 )  tiisai . 
'!'pVati . . ( 1  18) tIlil>\)ai (z) tllinipni 1 .  

I . . .  . . . .  . . .  
. . . .  I . . . .  . . . .  

((is) tiisni . . (12) tusai . . ' (83) t i s a i  
(40)  thippai, ( 7 )  thippai . . (12)  thippai . . CT. ~ i - ~ ~ l - .  

theppai.  1 I tarati 1 (80, 2.34) tarsi 1 . . . . . .  . . .  . . . .  , tiryatc I Cf. sak- 
! . . . .  . . . .  (250) tarijjai 

. . . .  
<174) tarijjxi 1 Cf. sak- .  ( (2So)ltirai . . . . . . .  i nvatarati . I ( R 5 )  onrni  , , I 
(174) tirai . . , Cf. tir-.  Sak- 

. . .  I . . . . .  I ! (85) iirasai . . . . .  . . . .  1 . . .  . . . .  
! (8.5) 011ai . . .  . I . . , ,  . . . .  
! I ,  

- ~~. . .- 

I ~ ~ r r ~ ~ t ~ ~ ~  fro111 I ) .  1 ( = 4 q  ,,(lfip,,j. Ilr,3f i , l , l ,  2 So all m y  h,lSS. P, has ~ E ~ i t n r .  

( I  r h )  ulliirni . . .  . . . .  
I (116) khuttai.  . . .  . . .  . . . .  

khucjoi. 
i I 

( I  10) ~ ~ i l u k k a i  . . . .  . . . .  . . 
i 

. . . .  . . .  . . .  1 t ~ ~ c j a i .  ' (116) tiidri . . . . . .  
1 ( I 10) lukkai . , , . .  

. . .  . . . .  

. . . .  . . . ,  
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1 ! I HZma-sarman i KE~I!\RKS 
R o o t  For111 quoted. ; H i ~ l ~ a c a o d r a .  \. 'aramci. : K m n ~ a d i s r : ~ r a  1 (Tarkav3giia), I M i r k a ~ l c l ~ y a .  

1 tyajati  . . (86) cayai . . 
. . 
. . , .  
. . . .  

tyaktanl . . 1 (258) jadham 
tras-  trasyati . . ; (198) darai . . 

(148) tasai . . 
1 (198) bajjai, 

(DNM. vii. 

trut- 

darils- 
dal- 

dah- 

dis. 

dip- 

trastam . . 
t rutyat i  . . 

. . . .  . . . .  ! (104) caai . . i Cf. sak.. 
(25) chakkai , . . .  . . . .  

. . . .  . . .  I (104) chaddai Cf. muc-. 
(25) chattai:  (?) . . . .  . . . .  

chad d ai. ' 
. . . .  . . .  . . .  

I 
. . . . . .  ! . . . .  

. . . .  . . . .  I (101,157) tasai 
(46) oajjai . . (22) v a j j a ~  . . ! (157) vajjai . . Cf. dys-. 

41) vajjai. 
(198) bojjai. . . . .  . . . .  

(DNM. vii, 
96) vojjai. I 

(230) tut ta i  . . . . . .  (59) tuttai 

par i t r iyat t  . . . .  I . . . .  . . . .  
t\.acati . . . . .. . . . .  . . . .  

. . . .  . . . .  tvarati. . . (170) jaadai . . ' i . . . .  . . . .  

- " '  I (170) tuvarai ( 4 )  tuvarai . . (46) tuvarai 
(171) tiirai , .  . . . .  1 . . .  

tvaritah,-am (172) turici . . 1 (5) turiarh . . 
d a s t a ~ n  . . . . . .  . . . .  " 1  . . . .  
dalati  . . (176) dalai . . . . . .  . . .  

(176) visattai . . . .  ! . . .  
. . . .  dahati . . .  (208) ahiiilai 1 . . 

(208) 5lumkhai ( . . . .  1 . . . .  
(208) dahai . . ! . . .  

. . . .  dagdham . . . . .  , (62) / 
dahyati. . .  (246) dajjhai , . . I . . . .  

(246) dahijjai 
dadsti . .  (a3R)dei . .  . . . .  I : : : :  

(xii. 14) dedi I . . . .  . . . .  
dssyati . . . . . .  (xii, 14) dais- : . . . .  

I 
, sadi. I 

dat tam (i,  46 ; ii, 43) ; (62) din~!ari~ . . (83) dinnam 
dinnam. ! 

dat tva . . . . . .  . . .  . . . .  
diyatc. . . , .  I . . .  i . . . .  

sarildihti . . 

dipyatc . . 

pradipyatc . . 

. . .  . . .  . . . .  ! (180) appahai . . . . 
( 180) samdisai 

I 
. . . .  

. . . .  . . , .  . . .  
(152) ahbhuttai , .  . . . .  
(152) teavai . . . . . . .  
(152) palivai . . . .  . . .  
(152). samdu- . . . .  

I 
. . 

rnai. 
I 

I . . . .  . . . .  Cf. vij-. 
! 1 

I 
(7) ( ? )  hiimai . . .  Cf. satra.. 

. . .  . . .  
(26) khoddai . . .  Cf . khupa~ 

I tud- 
(26) tu t ta i ,  t u -  . . .  Cf. tud-. 

dai,  t6dai. 
. . . .  (102) parittHi 

(22) (? )  vappai . . . .  
. . . .  . . .  
. . . .  (102) turai ' 

, ( I )  tuvarai . . (6, 102) tuvarai 
. . . .  (6) biirai . . 

( I )  turiam . . (7) turiam . . 
. . . .  (182) dakkam 

. . . .  
Cf.  vi-kas . . . .  

. . . .  . . . .  

. . . .  . . .  1 (13) d t i  . . ( r o t )  d ~ i  
. . .  (ix, 126) dGdi 
. . . .  (ix, 125) dais- 

sadi I 

I (21) d i ~ ~ n a r i ~  (182) dinnaril ' 
I I 
I . . , ,  (ix. 126) daia 1 $auras@ni. 
I 
I . . .  ' ( I ~ I )  diijai 
I . . . .  ; (ix, 126) diadi $auras@lli, 

. . . .  I , , . .  

! i Cf. d -bhC. 
. . . .  . . .  
. . . .  ( 102) dhippai 
. . . .  ! (102) dhuppai 
. . .  . . . .  

j . . . .  . . 
. . .  . . . .  

I . . . .  . . .  

I So P. and all my MSS. 
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~ R ! \ ~ R I , I ~  D ~ I $ ~ ~ \ ~ - ~ J > F ~ < . ~ ,  .\Cl:ORI)INi; TO 1- 
SANSKRIT. - - -- - Rrs~arc~s. 

lGi1na-4ar111a11 
Roof, F~~~~~ I ~ - ~ i ~ ~ ~ a c a n c l r r .  ' B ~ r o ~ a c i  Kra~i lad i i ra ra .  ' / (Tarkaviigisa). MZrkai?deya. ! 

1 
i 

, . - - - - -- I .- . 
-- 

I i 
. . .  / (152) s a ~ i ~ d l i u k -  . . . .  1 

kai. 
I d61ayati . I (48) dolei . . . . . .  dul- . . . .  (48) rari-~kholai 

dus* dusyati . . 1 (236) diisai . . . . 
(68) diisai . . 

dub- duhyate . 1 ( 2 4 j )  dubbhai (80) ducchai, 
I 

dubbhai (D.  
I dujjhai).  

" ' .  I I 

. . .  . . . .  

. . .  . . . .  1 (12)  diisai . . , (83) diisai 
(20) d r~bbha i  (176) dubbhai i 

. . . .  (176) duhijjai, 
duhiai. I 

(xi, g )  dubbha-  Tivanti. 
di. 

(ix, 146) duhia- ) h r a s e n i .  
di. 

(182) dubbham I (10) diimai . . Cf. brluku, and 
pari- tap- .  

(xi.  9) duvvai ( &vanti. 
. . . .  Cf. above, and 

pari- tap- .  
. . . .  
. . .  

. . . .  i 
1 
j 
I 

. . . .  i Cf. upa-guh-, upa-  

I 
grah-. 

(105) avrkbhai 

. . . .  

. . . .  

I (245) duhijjai I . . . . , .  I 

1 I 

I . . . .  . . . .  i . . 1 . , . ,  i 
i I 

. . . .  . . .  ! , . ,  1 . , . .  
i I , . . . .  . . . .  1 dugdham . . . . . .  1 I . . . .  

. . .  dfi- diiyate . .  , 
1 dfimai. 

(8) dt in~ai  . . (41;) durnlnai ( I T )  dummai, 

I . . , .  . . .  . . .  . . .  ! 

davayati . . I (23) diimei . . . ,  . . .  ! . . 
I i 

. . . .  d l -  Hdriyate . . ( (83) Zdarai . . , i . . . .  i I . . , .  
. . . .  1 (83) sannHmei I . . . .  . . . .  
. . . .  d ~ s .  pasyati . .  I (181) avaak- I . . . .  1 . ... 

I khai, avayac- : 
I I 1 chai, avayaj - 
I i jhai. 

j (181) avaasai . . . .  .... 
1 (181) avakkhai ,  (60) a~takkhai  ( 6 6 )  avakkhai, 
1 cialtkhai. avaj jhai. 
I . . . .  . . . .  I 
' (DNRI. iii, 4) , , . . . .  1 cajjai. 

. . . .  . . .  . . . .  

. . . ,  
(23) avakkhai 

(23) ghanai . . 
. . . .  

. . . .  (105) j6vai 

. . . .  . . . .  , Cf, below. 
(23) niai . . (105) niai 
(23) niacchai (105) niacchai 

. . . .  (105) passai 
(23) punaai . . (105) pulaai, 

pulai. 

. . . .  (105) pul6ai 

. , , .  . . . .  Cf. below and p r a -  
iks-. 

. . , .  . . . .  Cf. tras-. 

. . . .  . . . .  

. , . . . .  Sauraseni. 

. . , . (ix, 112) pec- Sauraseni. 
chadi. 

. . . .  (xi, 7) pecchadi Avanti. 
I . . ~  - 

1 (181) dekkhai . . . . . .  
(181) niai . . . . . .  .... 

' ' 1  I i t  I is d n ~ ~ l t f ~ ~ .  Pl ie  text gives no ,-llle :I$ t o  the senskrit eqllivslent. 

I 

( I ~ I )  ~liacchai (69) niacchai , (66) niakkai 
(D.) niacchai. 

(181) pPsai . .  . . . .  .... 
(181) pulaei, (69) palaai . . (66) pulaai 

(DNRI. vi. 55) ; (D.) punaai.  
pulaai. 

(181) pulaei. . . .  .... 
( (DNM. vi. ,;:I) 

/ ( g y p e c c h a i  . . .  (66) pekkhai. 
I pecchai. 1 (181) vajjai . . . . .  . . . .  

( 181 ) saccavai . . . .  . . . .  ! 

. . .  (xii, 18) pek- . . . .  
khadi. 

. 1 . . .  
. . .  I . . .  

- .  -- 
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SAN?KRIT. I PRAKRTT D H ~ T \ ~ - A D ~ ~ A .  A C C O R D I N G  To I-- 

(393) prassadi . . ! 
(213) datthfina ' . . 1 
(213) d a t t h u ~ h  , . . I i (213) d a t f t ~ a v -  

! vatn. 
(iii, I G I )  disai . . 1 . .  . . . .  . . i 
(32) damsai . . ; . . , .  

i 

Rout. Fur171 quoted. 
I 

(32) dakkhavai j . . .  i (32) darisai . . (24) darisci . 
I 

.-- - - 
I 1 l<?itna.iarrnal~ ! HE~IAWE! 

Hi.macandra. Vnraruci. i Kramadiivara .  (.rarkarlgiia,. , Mlrkapdega 

11idr5ti . . (12) umghni . . . . .  . . . .  
( 1 2 )  dhirai . . . . . .  . . .  
(12) niddi i  . . . . . .  . . .  

dhavalayati  . . (24) durnai . . . . . .  . . . .  
i (24) dhavalai . . . .  . . . .  

dh;~v:~l i tam . . : (21) df i~niam i . . . .  . . . .  
dadlliiti . . 1 (240) dhiai ,  . . . .  . . . .  

1 dhHi. ! 

(xvii, 64) dek- I -4pabhramrl 
khai.  

(xvii, 64) pum- .4pabllranld 
mai. 

Apab11raul.a . . .  

(177) disai 
! I n )  ipulijjail, , 

I pul ia~ .  
(106) darhsei, ( 

I damsiivri. I 
I . . . .  1 Cf, belolr. 
I (106) daris ivei , ,  

darisei. I 
I . . . .  

' ( x i  8 )  d a d  1 Avanti. 
darisedi. I 

. . . .  1 : : . .  

. . . .  : 
(13) dhei . . 

(xvii, 65) d i k -  1 
khavai.  I 

I . . . .  
. . . .  I 

Apabhrari~u 
above. 

I i r addadhi t i  . . I (9 )  saddahai . . i (33) saddahai (+6) raddahai ( 7 )  sadda l~a i  . . (37) mddd.ai  I 
tradtlllitaln . . ! , ( 3  < )  saddahiam . . . .  . . . .  . . . .  

dhzv-  1 dhiva t i  . . / (128)'dbfi . . (27) dh l i  . . . . .  (10) d h i i  . . (59) d l ~ i a i  Cf. dllQ-. 

I I 

. . . .  
dh5i. 

. . .  . . . .  . . . .  (228, 2.38) dhz-  
' vai. 

! 
. . . .  (69) dhit\,:ri, (24) dhavai.  Cf. d h i ~  

. . . .  
I dhuvvai.  i ( ?  dhuvai). 
! . . . .  . . . .  (24) dhiiai, ( r o o )  dhoai 

I dhiiai, ( 10 )  

! dh6aP. 
. . .  . . . .  , (67) dhiivai . . . . .  i . . . .  I dhavatu . . . . .  / (27) d h i u  . .  I . . . .  . . . .  . . . .  

. . .  I dhivigvati . . . .  i (27)  dhihi i  . 1 . . . .  . . . .  . . . .  
dha-  t 

' dhunoti . . (59,.241) dhu-  (56) dhunai . . (7.3) dhunai . (18) dhunai . . ; ( 8 7 ,  ~ 7 )  dhunai 
nal. 

. . . .  i (5$ )  dhuvai . . . . . .  (18) dhuai,  i (93) dhuvai . . ' Cf.  dh:" 
dhuvai.  i 

. . . .  . . . .  
I 

. . . .  . . . .  i ( ix ,  134) t lhua-  Snurft~i.1~~ 
, 1 di ,  dl~u~!adi. 

dhunvat! . . 1 . . . .  . . , .  . . . .  . . . .  (18)  dhuanti.  ! 
I I dhuvanti.  

dha tam . . ' . . .  . . . .  I . . .  i . . (19) dhuam . . 
d h i i t a v ~ n  . . 1 . . . .  . . . .  (1s) d h u a n t ~  i 

d h a r a t r  . . (2-42) d h u ~ i j j a i  (57) dhubijjai (74) [dhuai j j r i ]  ( l o )  [dhuqijjai] ! (95) (dh&ijjail ' 

; (242) dhuvvai 1(57) dhuvvai (74) [dhuvvai) (19) dhuvvai (95) dhtrvvai 
I 
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1 PI<AKIIIT DHATV.ADCSA; ACCORDING TO :- I 
SA N SI<RIT. -. .- 

-. - 
- -  . _ . ---__ ..-I 

! I R E M A R K S .  
R3ma.sarman 

noot. Forlit quoted. I Ht'macatldra. Vararuci Kramadisvara. (,,sarkavagiSa), &Llrkan?eya 1 
I 

. . . .  (107) dhfimaai, I 

I I dhiirnii. i 

I ! . . . .  . . . .  
I 

* Cf. Barn-. 
. . . .  . . . .  I 

. . . .  . . . .  Ihy- dharati . . (2343 dharai . . 
' . . , .  

. . . .  . . . .  . . .  , ~ d d h l t a m  . . / (258) nicchfid- 
I 

i ham. 
. . .  . . . .  . . . .  Ihmi- dliamati . . : 1 1 (6) dhamai . . 

llddhamati . . , ( 8 )  uddhumrii ' (32) uddhumi i  (4b) uddhumai 1 (6) uddhamai, 
( ?  uddhumai).  

! 
i . . . .  . . . .  . . . .  dhmiyate . . I 

Ihyai- dhyiyati . . I (6, 240) jhsai, (26) jhQai, jhai (76) [jhaai, (9) jhaae, jhai 
. . . .  1 jli5i. I jhai]. 

. . . .  dhyiyatu . .  I . . . .  i (26) jh iau .  jhau  ((3)jhHu . .  
. . . .  . .  . . . .  dliyiyanti . . : 1 (25) j h l a d ~ f i  (75) jhiant i  i 

dhyisyati . , ; . . .  (26) jhaahii, . . , .  (9)  jhiihii . . 
jhiihii. 

. . . .  11idhy:lyati . , 1 (181) nljjhisi.  . . . . .  . . . .  ! 

I 
- -  - I I I 

' 
1 1 ~ -  tllc lnrnrrect wnnima. ,  which the  nic.lrc \bows to be ~ n t e n t ~ o n a l .  

2 So to b e  reed. P has upanayeti. 

. . .  

. . . .  
I 
1 
I 

. . . .  
(42) uddhun13- 

ai, (41) uddhu 
mai. 

(40) dhamijjai 
(60) jhiai,  jhi i  

. . .  

(6) l~ijjhiii. I 

la!- nafati . . / (2.30) l ~ a t t a i .  . . . .  . . . .  . . . .  1 (85) nat tai  
. . . .  . . . .  . . .  (85) nadai Cf. pup ( I ) .  
. . . .  unnatati . . . . . .  . . .  . . . .  1 (143) vokkni ' C I - ,  U I I -  

1 I nad- 
lad- unnadati . . . . . .  . . . . . .  . . .  I I ' (143) u rnaa i  , 

. . , .  . . .  . . . .  1 (38) vokkbai I (143) vokkai Cf. v un- 
! nat-.  

Cf pr-. 

I ~ I C -  na~nati . . (226) navai . . . .  
villamati . . . . . .  . .  , . . . .  

I 

hhdrdkranto 158) navai,  l?i. . . . . . .  

. . .  

. . . .  

. . . .  

. . . .  . . .  
(31) (?)  rznai, . . . .  

( ? )  vgnai. I 
. . . .  . . . .  ; Cf. ni-sah-. 

iia~liati. suc)hai. 
ullllilnayati (36) unnlmai  

I 

. . . .  . . . .  . . . .  , ; (156) unnsmei ! 
(sic),l unna- I ! 
mayati. 1 

(36) uttliam- . . .  . . . .  1 (32)  utthanghai/ . . .  Cf. ut-ksip.:  rudh- .  
ghai. 

(36) uppelai . . i , . . . .  . . . .  ! . . . .  
(36) nll5lai . . . . . . 1 (32)  ullilai . . : ( I  56)  unpj!ai ' 
(36) giilagr~ti~- . . . . . .  , (32) ( 1 )  gfilai ' (156) guluguii. 1 Cf. ut-ksip-. 

I chai. I chai. I 

I I . . . .  . . . . . .  . . .  I (156) thahgai 1 
, . . . .  . . . . . .  (32) (? )  vaiijai, 1 . . . .  I 

upanaillavati " . . .  
a i -  . . .  . . 

I (101) p a n l ~ n e i  / Cf. (-. 
~ a ~ y a t i  . . (178) avasehai . . .  . . . .  . . . .  . . . .  , Cf. gam-. 

(178) avaharai . . . .  
(178) niraniisai. . . : (DNhI .  iv, 51) 

, nirinisai. 
1 (178) nivahai . . . .  
i (178, 2 3 0 )  nas- . . . .  

sai, (238) nii- 

. . . .  i . . . .  . . .  ( CI. garn-. 

. . . .  . . .  . . . .  i Cf. gam-, pis-. 
I I i 

I . . . .  . . . .  . . . .  i Cf. gam-, pis-. 
. . . .  . . . .  . . . .  

) sai. I 
i 
j 
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pat11- 

pat-  

I I 
R o o t  I Form quoted. 1 Hemac.~ndra !.arnruci 

pad - 

I - 

- -. 
R~nlnu, 

Kranladiivnr:~ I Ri"a-iarll lra Tarkavigi ia)  Lllrkaqcleya 

. . . .  ( n l s a y a t i  . . ! ( 3 1 )  n l s a i , n i -  
: savai. 

. . . .  i (31) pallvai 

. . . .  i (31) viudai . . 
i (31) vippagllai . . . .  

. . . .  1 (31) h l rava i  . 
I 11asja3 . . (258) lhikka . . , . 
I nayati i (237) ni.i . . . . . .  
I iinayati . . .  
I 1 . . 

. . . .  . . . .  
uiyate . . . .  . . . .  
1111dati . . .  (7) nollai . 
pranudati . . . . . .  (7) pano!lni . 
nrtyati . . 1 (225) naccai (47) v c c a i  . 
pacati . . I (90) paulai . . . . . .  

. . . .  ; (90) paya.i . . 
, (90) solla1 . . . . . .  

patati . .  , . . . .  .... 
I 

1 
I ! pathati 
1 pathayati 

patati  

nispatati 1 pitayat i  
! j nipititah 

. . . .  
" i . i  . . . .  
. . I  . . .  
. . ( (PIS)) padai . 

I (DNhI. vi. 86) 
I phellusai. 

. . ; (71) nilumchai 

. . (22) nih6dai . . i (22)  p5dei . . 

. . , (2.58) nisuddhri 

(0) phaliam 

I 
I p'tdyatt. . .  1 . . . .  f 10) 1)Zi~i 

I 

I t~ispadyatc. . .  / (rz8)nippaj jai  . . . .  
(129) nivvalai , . . .  

(DNlI .  iv ,  51. I 
nivvalei). I 

vyutpadyatc. . . . .  . , 

sari~padyatc. . . .  (224) samp~rjjai I . . 
piba ti . . ( :  ~ h o t t a i  . . . .  

(DNM. ii. 109) 
ghnttai. 

. . . .  (10)  clallai . . i 
(10) pattai . . I . . . . . .  I 
(10) piai 
(10) pijjai . . .  . I i . . .  

piyatc . . . . .  . . . .  
. . 1 (240) piiai. p i i  / . , . .  1 :f:lipilayati , . . . .  I . . . .  

I I . . . .  .... I I 

I pinasti - ' (135) iaddai  . . I :::: 
1 (185) nirinajjni .... 

. . . .  . . .  1 . . . .  . . . .  
I . . . .  . . .  1 (13) c ~ i  . . : (102) qei 

. . .  ! (xvii. 77) iiqz- .ipabhramia. 
I Val. I . . .  i (xvii, 77) i n &  Apabhramia 

. . .  (181) nijjai 
. . / (z)qolIni . . (8) pollai Cf, ksip.. 

. . . .  . , .  / Cf. sa111-ir., b . . .  . . . .  
. . . .  . . . .  

. . 
(2) pI1%13i, p h i  - ( I  I )  pllilai Cf.  Hc. 1, 

lei. 232. 
. . . .  . . .  
. . . .  (101) pzdhai ; 

(13) parlai . . 1 (74) padai 
I . . . .  . . . .  

. . .  Cf. chut.. . . .  
. , . . . .  Cf. vy.. 

i . . 
(10) nivvasai (25) nihbalai Ct k?r, ' 

duhkhai 
cati. s 1' mL 

(28) vitlhappai . Cf. arj-. 

I 

. . . .  (11) pivni . ( I  1 5 )  piai 

. . .  . . . .  . . . .  : Cf. belobv. 

. . .  . . . .  i ( 1 8 1 ) l ) i j j a i  CI.abo\'P. 

. . . .  ' (60) piai; psi 

. . . .  (41) v i r a m n ~ ~ a i  , (158) riram%lai 
. . .  . . . .  I (158) padiv%l(.i 

, , ( 4 1 )  virihai . . (1.58) virihai 
. . . . .  . . . .  Cf.  bhuj-(zl,' 

I 

I Sn all my MSS. P, hap r a n i ,  rrii ( r a l i )  



-- 

Root. Forn~  quoted. 

(185) nivabai 
(185) pisai . . 
(185) romcai 

. . . .  
(102) iir6lai . . 
(102) pumjai 
(102) vamiilai 
(236) piisai . . 

- -- - -  

I I 1 REMARKS. 
Vararuci I < r . t n ~ a d i s ~ . ~ l a .  

Kiirna-barmall 
Hemacandra (Ta! kavlgisa)  . LIZrka~~deya.  1 

- - -  

. . . .  

' -- - .  

. . . .  . ... I Cf. gam- and nira. 
nPsai, S.V. uas-. 

. . . .  ! 

. . . .  j DNM. i, 117 = piir- 
' yate. Cf. uddhina. 

. . . .  

. ... Cf. ii-kra111- 

. . .  . . . .  . . .  1 ~ f .  yam-,  tlai.. 

. . .  . . .  . . . .  
. . .  . . .  

. . (41) pilai . . . . .  I 

. . .  ! , . . 

. . .  . . . .  

. . . .  . . . .  
1 (24). pusai, pii- ! ( R : j )  pusai I Cf.  pra-uficll-, 

sal,  piisai, 1 mrj-,  las- .  
; (12) piisai. 1 1 

I . . 
. . . . 

I . . . .  , . , .  

, . . . . .  , . . .  i 
. . . . . .  . . . .  I 

I 
. . .  . . . .  . . .  ! C. sak- .  

. . . . . .  1 . . .  I C. spas-.  
. . .  . . . .  . . . .  I 
. , . , . . . .  
. . .  I . . . .  . . . .  

puuati . . 
pivate (pass.) 

vygpriyate . . 

(241) punai . . 
(242) punijjai 
(242) puvvai 
(81) Zaddei . . 

(46) puccl~ai  
. . . .  
. . . .  

akk- 
ndh- 

(81) vavarei . . 
yirayati . . (56) plrai  . 
prtliag bhavati / (62) pivra?ai' 
pfiravati . . , (169) agghavai 

: (169) agghiidai 
! ; (169) amgulnai 

I (169) ahiremai 1 (169) oddhu- 
, , mSi. ' (169) piirai . . 

. . . .  (15.3) pucchai 
I . . . .  . . . .  ! . . .  

I 
. . .  Cf. chad-. 

i . . .  
. . . .  
. . . .  

phakkati . , 
. .  I badhyatc. 

pdrnaln . . 
1 
; p!cchati . . 
I plivayati . . 

. . . .  . . .  
(zj) khuppai (46) khuppai Cf.  tllasj-. 
(25) bhisai . . (46) bhisai Cf. b h L - ,  bhi-. . . . .  . . . .  

(37) thakkai . . . .  i . . . .  (247) bajjhai 
(247) . . hnndhij- . . . .  

(DNM. i. 20) 

apphunnam 
(97) pucchai 
(41) ornbdai 
(41 ) pabbiilai 

. . . .  I . . . .  . . . .  ; Cf. s thz- .  
. . .  . . . .  . . . .  I 

. . . .  . . .  . . . .  
kk- 
dh- 

i - 
( 7  7) duj'jjai , 
(182) h u d d h a ~ n  
(ix. I 13) vuc- , gnurasi-ni. Cf. 

cadi. vac- .  
Apabhramsa. . . .  

(xviii, ICI)  bro- Vrlcada Apa- 
di. hhramka. 

. . . .  

. . . .  I 
(142) pariraii- 1 Cf. l~ariaiijai,  

I jai. i low. 
(142) piaraiijai Cf. hc.lo\v. 
(142)  I>~~a<ljal  I 

. . .  . . . .  

. . .  (11, i ,  2 7 )  \.uc- 
cadi.  

- . .  . . 

(100) kal-a~hjai I . . . .  
(106) niramjai ~ . . . .  
(106) pavirarii- . . . .  

jai. 

Read rr?irsni,  rl.\,.s.\,. nrrts-.  
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' RRMARKS. 
Mzrkandeya, Root. I For111 quoted. H(.macandm. ' Varaluci. 

I 

Krarnadiivara. , Rgma-Sarlnan (Tarkavsgisa). 
~~ -- . --I 

I (106) miirai . . . . .  ! 
. . .  (106) virai . .  

. . . .  . . . . . . . . . . . . . . .  / ( _ _  - 

. . . .  
1 

. . . . 

. . .  . . .  1 :'i. gup-[I). : 

. . . .  (106) vemayai . . .  I . .  (142) vemai ' ~ i .  atlivemai, ; 
I I below. 

(106) siidai . . . . .  . . .  . . . .  i . . I 
(106) sfirai . . . .  . . .  . . . .  

abhibhanakti . . .  . . I . . (32) a h i v ~ m a e  . . CI ,  abo\ e .  
I . . . .  paribDz~:slti . . . .  . . .  1 . . .  (32) pariaiijai Cf. above. 

! pibhanakti . . . . . .  . . .  . . . .  (32) piaraiijae Cf. above. 
. . .  bhan- bhanati . . (239) bhanui . . .  I . . I I 5 ) bhannai 

. . .  , bbanyati. . .  (249) bhauijjai . . .  1 . . . .  . . 
. . . .  . . .  . . . .  (249) bhanqaE . . .  

I . . . .  . . . .  . . .  . . .  (x i .  q )  bhanqac 1  vant ti. 
. . . .  . . .  . . .  . . . .  bhas-  bhasati . . (186) bhasai . 

(186) bhukkni ! . . . .  . . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  bhz- b11Hti . . . .  (ix, 116) bh5adil Sauraslni. ' 

. . . .  . . . .  . . . .  bh8s- 5bhSsate . . . . . .  (100) applhai  / CF sam-dis.. 
. . . .  bhlsa te  . . (203) bhssai . . . .  . . . .  . . . .  i b h S -  
. . . .  . . . .  (203) bhisai . . . . .  Cf.  plus., b!~i. 

bhid- bhinatti  . . (216) bhindai (38) bhindai (46) b h k d a i  (14) bhindai . . (66) bhindai 
. . . .  . . . .  bhinnam . . . . . .  . . . .  (182) bhinnam ! . . . .  . . .  . . . .  bhi- bibheti . . (29) bahail 
. . . .  . . . .  ( ~ 3 8 ) ' b i h c i  . . . . .  1 (29) bih@i I 

. . . .  (53) bihai . . (19) vihai . . : (48) bihni . . i (7) bihai, bih@i 
(53) bh l i  . (19) bhgi . . (48) bhzi . . , (7) bhzi , . , ( 9 )  bhzi. Sauraslni. I 

(ix, 121) b11Hdi ! 

bhiiyavati . . . . .  . . . .  . . . .  . . . .  
I (30) bhaai, 

i 
I 

I bhzei. 
. . . .  . . .  . . . .  I (30) bhzlvei . . 

. . .  . . .  bhisayatc . . . . .  I . . . .  ' (7)  bbssai . . i 

. .  . . . .  . . . .  , . . .  . . . .  ! (7) bhzszvei 
. . . .  . . . .  . . .  , . (30) bhisai. Cf. plus-, bbis 

I bhisei. 
. . . .  . . . .  . , . .  . . 1 (30) bl~isavei , 

. . .  . . .  1 (7) bhisai . . (30) bhisei 
. . . .  . . . .  . . .  . . (7 )  hhisavei . . , 
. . . .  . . . .  . . . .  . . . .  (7) bhesai . . Cf. b h ~ ? .  8 

. . . .  . . .  . . .  . . . .  (7)  bheszvei . . : 
. . . .  bhuj . (r)  bhujat i  . . . . .  . . i ( 4 6 )  vialai . , . . .  

. . . .  . . . .  . . . .  bhuj-(2) bhunkte . . (110) anhai . . . . .  I 

. . . .  . . . .  . . . .  ( 1x0) kammei . . .  I .  

. . . .  . . . .  . . . .  (110) caddai . . . .  ~ f .  p15-, m!d j 

. . . .  . . . .  . . . .  (110) camadhai . . 

. . . .  . . . .  . . .  (110) jimai. j?- . . . .  CI. jim- j 
mai. I 

. . . .  (1101 bhumjai . . . .  . .  , (67) bhuiijai 
( I  10) samZnai . . . .  . . . .  . . . .  ! C f ,  sam-ip' ; . . . .  

. . . .  upabhunkt~ .  ( I  r 1) uvahum- 1 . . . .  . . . .  ! .... I . .  
jai. 

. . . .  . . . .  . . . .  (111) kamma- . ., I 

vai. 
(17) bhottfipami (102) bhottfina . . . .  bhuktvii . (212) hhottfinn ( 5 5 )  bhottiina 

.... / (78) bh6fina (16) bh6fipam . . . .  . . . .  
I 

. . .  - - - I . . . . . . . . . . . . . . . . .  . . . .  I 

I So dl my MSS. P. hhihai. I 90 TI. RI.>I.  corrupt. Text. hhottinn. ! 
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I 
~ ( E M A I ~ K S .  

Rima-9arn1a11 
Vilraruci. Kramadiivara. , (Tarl<aviigiSa). Markandeya. 

.... I- ! ~- 

. . . .  : bhbtta\fyam (212) bhottav- 1 (55) bhottav- 1 (17) bhottav-  (102) bhot tav-  

i 
: vam. vam. vatn. vam. 

. , . .  , . . .  1 (78) . roav (16) bh6avva1iI . . . .  
I \;am.' i bll(jkt[iln . (212)  bhot tu~i i  (55) b l ~ o t t u l i ~  , (17) b l io t tu~h  (102) h h o t t u ~ n  

. . . .  . . . .  1 (78) bl~ijuin . . (16) bhoum . . . , . .  
I 

. . . .  . . . .  . . . .  I bhujyate . . 1 (249) bhujjai ! . . . .  
. . . .  . . . .  . . .  1 ! (249; . .  hhu~nj i j -  . . 

 la^. i 
bubhukSat6 . . (5) niravai . . ' . . . . . .  . . . .  . . .  Cf. Z.kgip-. 1 (5) buhut lha i  . . . .  I . . . .  . . . .  . . .  

hhii- j bhavati . . (bo) bhavai . . . . . . . .  . . . .  . . 
I 
, . . . . .  . . . .  . . . .  (24) bhiivai . . . . . .  
I (Goj havai . . . . .  . . . .  . . . .  . . . .  ! I Cf. hu-  

I (bo) huvai . , (I) hr~vai  . . i (56) huvai . . ( I )  huvai . . m ( I .  roz) huvai ! Cf. liu-. 
! (60) h6i . . ( I )  h6i . . ' (56) :lo1 . .  ( 1 . 2 4 )  hoi . .  ( I .  1oz)li6i , , 

) (269) bl~avadi  I . . . .  . . . .  . . . .  . . . .  I i Sa~iraseni .  1 , (269) bhuvadi / (xii, 12)  bhuva- ;  . . .  . . . .  . . . .  I Sauraseni.  ! I di. I ~ 
1 (269) bh6di . . ! . . .  . . . .  (ix, 109) bhadi i Sauraseni 
I (269) havadi 1 I : _ . '  . . .  . . . . .  . . . .  auraseni. 

I 

. . .  1 . . . .  (269) huvadi . . . _  . . . .  i I auraseni. 
i (269) h6di . . . . .  . . . .  . . . .  
I . . . .  . . . .  i . . . .  (xi, 6 )  hiii Avanti 
I (302) bh6di , 1 . . .  . . .  . . . .  I . . . .  MHgadhi. 

. . . .  I . . . .  . . .  . . . .  1 1 (xviii. 3) bh6di Vrscada Apa- 
1 I I bhramsa. 

abh~bhavati . . , . . . .  . . . ,  . . .  r ( I )  ahibhavai . . . .  
Bvirbhavati . . . . . .  . . . .  . . . .  . . . .  (7) Hvibbllavai , 
~ ~ b h a l ' a t i  . . (60) ubbhuai ; 0) ubbha\.ai ; . . . .  . . . .  ( I )  ubbhavai 
paribha\'a+i . , 1 (60) paribhnvai . . . .  I . . . .  . . . .  

1 . . . .  . . . .  ; ( I )  parihavai iz)  parihavai , 

prahhavati . . 1 (60) pabbavni. . . . .  ( I )  pabhavai . . . .  / (63) p a h l ~ n v ~ i  , I 
I . . . .  1 (390) palluccai 

(6.3) pahuppai 

, (5 s )  pahavai.  . , . . . .  

( 3 )  sambliavai 
( r )  Ilc~vamti . . 
( I )  1101nti . . 

(2)  pahavai [par-Hp- 
. . . .  Apabhramha. Cf. 

( 5 )  pahuppai 
(sviii. 8) p a h a -  VrHcada Apabh- 

vai. ramsa. 
. . . .  

(2)  p ldubbha-  j 
vai. [vai. : 

(4) bahibbha- , 

I . . . .  
. . . .  I 
. . . .  I 

(ix. 110) hha-  Sauraseni. 
visr;adi. 

. . . .  

. . .  . . .  . . . .  . . . .  

i L'f. lubh-  
2 )  huam (57) hiiam . . ( I )  h . . (3 )  h86 
0 h i a m )  , ldam i I 

. . . .  ( i .  I )  h Snuraseni. I : : : :  . . . .  . . . .  ! 
I -- . -. 1 - -  - -  - - . . -  . ~ - ~  

I Text. hh6laur*nsi~ 
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I 
. . . .  . . . .  . . . .  Zvirbhfital! . . ( I )  avibbhuc,. . / (4) avibbhuo 

udbhiitah . . . . . .  . . . .  ! . . . .  ( I )  ubl)hiifi . (4) ubbhio  
! paribhCit:~h . . . . . .  . . . .  . . .  . . . .  I (4) parihiio 

. . . .  I prabhiital! (64) pahfiam..  I . , . .  ( I )  pahfiii . . (4) pahfiam 
I (-am).  

( I )  p5dubbhfi6 (4 )  pSdubbhii6 . . . .  
. . . .  . . . .  (4) bahibbhiio 
. , . .  ( I )  sari~bhuo . . , (4) salnbhfio , 

. , . .  . . . .  ! (ix, I 10) I~havial Sauraselli 
(3) bharai . . . . . .  . . . .  Cf. smr-. 

. , . .  . , . .  I (30) bhesei . . Cf. bhi-. 

. . . .  . . . .  Cf. hP-. j (16b) phittai . . . .  . . . .  

1 pr~du;bhi~tal!  , I 
. . , .  

I 
. . . .  

I bahirbhfitoh . . . . . .  . . . .  
j sambhgtah . . , . . , .  I . . .  
' 1)hiitva . . . . . .  . . .  

b h ~ -  Lharati . .  i , . . . .  . . .  
bhes- bhesayati . . . . .  . . . .  

. . . .  . . .  . . . .  Cf. sphut. 

bhra~i l i -  bhrabyati . 1 (177) cukkai . . 
I (177) phittai,  

phidai. 

(166) bhassai 

. . .  

. . 

(166) lnhasai 
(183) cukkam 

. . . .  

. . . .  

; (177) phut tai ,  , . 
I phurlai. I 
1 (177) bhainsai . . . .  
; (177) bhullai. . . . .  
I . . . .  i . . . .  

b b r a ~ t a m  . . . . . .  I . . . .  
bhralil- bhramati . . 1 (161) gurnai . . ' . . . .  i 

I (161) cakkam- . . .  

i I mai. 
I (161) jhamtai . . .  
' 1161) jhampai . . .  

(161) tiritillai 
1 (161) dhamdh- 
1 allai. 

(161) d h u ~ h a h -  . , . , 

ullai. 
: (161) dhumai . . , ( rhr )  dhusai . . . . .  

(161) talaamtai . . .  
[ I 0 1 )  parai . . ; . . . .  
(161) pnrii . . . . . .  

I (161) phunlai . . . .  
1 (161; phusai . . , . . . .  

(161, 239) hhn- (71)  bhan~ni  . . 
I 

161) b h a n ~ a  : . . . .  

. . . .  

. . . .  

. . . .  
I (DNhI.  vii, 14) ! . . , , 
I ruh ta i .  ! 

' paribhra~nat i  . . . .  
. . . .  

. . . .  I 
(137) dhundh- Cf gave?. 

ullai 

I . . . .  
. . . .  

Cf. ksip-. . . . .  

I I I -.--_-' 
. . .  - .  . -_ ...... -- _ . -... --- 

1 1  nl:l\. = h i r l n i i i .  See hir-. 
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SANSKRIT. 
PRAKRIT DHATV-XDESA, ACCORDING TO :- 

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

i 
.- - ....... - .  - -- 1 REIIARKS 

Iiiima-sarnlall Markal?dPya, I Vararuci. K~.amadiSvara. (Tarkaviigisa). ' 

. I - I i 

I 
, 

Root, F~~~ quoted. ' He::lacandra. 

. . . . . . . . . .  - 

mag.(magi, 
gatall). 

. . . .  . . . .  . . . .  : (30) bhamHdei 1 . . . .  I 
. . . .  . . . .  . . . .  (30) bhamavei I . . . .  I 

. . . .  . . . .  . . . .  bhrgmayati . . ' (30) bhHmai . . , . . . .  I 

. . . .  . . . .  . . . .  
1 

. . . .  mailgati . . (23'3) maggai 
[cimcai. I 

. . . .  . . .  . . . .  . . . .  mandayati . . I (1 15) cimcaai, 
I 

I 
. . . .  . . . .  . . . .  (115) cimcillai : . . . .  
. . . .  . . . .  . . . .  ! 

I 

(115) tividikkai j . . . .  
I 

. . . .  . . . .  . . . .  . . . .  I (115) mandai / ! 
I ! . . . .  . . . .  . . . .  1 (115) ridai . . , . . . .  

mad. . . . .  . . . .  . . . .  msdyati . . ' (225) maccai. . . . . .  1 
man- 
m a n t h  

i . . . .  . . .  . . . .  manyate . . ! (7) manai . . I . . . .  
. . . .  . . . .  . . . .  mathnzti . . I (121) ghusalai . . . .  
. . . .  . . . .  . . . .  (121) mamthai , . . .  

I . . . .  I ! (121) vir6lai . . . . . .  . . . .  . . . .  
. . . .  . . . .  masj majjati . . 1 (101) Huddai . . 

. / (51) l%ppai.. (23) kbuppac ; (98) khuppa i . .  Cf-  plu?-. 
1 ) (101) niuddai 

i 1 1 1  a .  , (68) "ditai . . (51) b&ai ( D  1 (23) bujjai ( ? (98) d i i i a i  i vuttai).  buddai). I 

. . . .  . . . . .  . . . .  . . . .  i ( I )  m a  1 I I I Cf,  mlj-.  
. . . .  . . . .  . . . .  . . . .  I I 

(ix, 142) bud- Sauraseni. 
I 

I 

m i .  

Sauraseni. . . . .  . . . .  . . . .  . . .  

m5ti . .  i . .  . . . .  
nirmimite . . . .  . . . .  . . . .  . . . .  

' '  1 , (27) nimmai: I 
I ; (26) nimmiii 1 

dadi. 
(ix, 142) maj- 

jadi. 

(19) nimmavai . . . .  . . . .  
mil. ' (19) nimmiinai (36) nirnniHnai (46) nimmHnai 

sammilate . . , . . . .  . . . .  . . . .  
' miirayati . . , (28) missai . , . . . .  . . . .  

. . . .  . . . .  

. . . .  i (27) qimmavai 1 
(10) nimmznai , (26) ~?immHnai 
(30) galai . . . . . .  

I . . . .  . . . .  

(60) miiai, mai 1 

; (28) melavai . . . . . .  1 . . . .  . . . .  . . . .  ! 
I 

, (28) visslai . . . . . .  . . . .  I 
' milati 

I 

. j (232) milai . . , . . . .  . . . .  . . . .  . . . .  i(a6)iiiii  
unmilati . . (232) ummillai I 

. . . .  . . . .  (16) ummillai : . . . .  I 

(232) urnmilai j . . . .  . . . .  (16) ummilai.  . / . . . .  1 
"imilati . . ; (232) nimillai i . . . .  . . . .  . . . .  (86) nimillai 

I !232) nimilai. . ' . . . .  I . . . .  I I (86) nimilai 
1 . . . .  

Pramilati . , : (232) pamillai ! (54) pamillai. . (62) pamillai . . (16) pamillai. . (86) pamillai I 
I 3 )  p a m a  (54) pamilai . . 1 (62) pamih i  . . 1 (16) pan~i la i  . . (86) pamilai 

sammilati . . 232) sammjllai . . . .  . . . .  I (16) sammillai / . . . .  i 
1232) sammilai , . . . .  ! . . . .  (16) safirnilai . . . .  

mC' muhcnti . . (91) avabcdai ; . . . .  . . .  . . . .  . . . .  1 I 
1 (91) ussikkai . . . .  . . . .  . . . .  . . . .  
(91) chaddai . . I . , . . I . . . .  

Cf. ut-ksip-. 

I 
. . . .  . . . .  Cf. tyaj-. 

(91) nillufichai : . . . .  i . . . .  . . . .  . . . .  
(91) d h a m s ~ d a i  . . . . .  1 . . . .  I . . . .  . . . .  I (91) muai . . 

I 
. . . .  . . . .  . . . .  

I 
(102, 108) muail j . . . .  . . . .  

! (91) mellai . . I . , . . 
. . . .  I . . . .  

(91) reavai . . ' . . . .  
. . . .  . . . .  

I 
- .- - .  

. . . .  . . . .  (108) mumcai ' I 

. . . .  ~ I . . . .  . . . .  ! . . . .  . . . .  ( ~ o z )  m6ai 

. . . .  . . . .  . . . .  

. . . .  . . . .  (xvii, 74) muai A~abhramka .  
I I 

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

' So all my MSS. P. ma+cai. 



Root. 

! 
duhkham muii- 

cati. 

I 
~ n u k t a ~ n  . . 
muktva . . 

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

I 
I 

Kima-sarmall I For111 quoted. I Hemacandra. I Vararuci. ' G~amadlsvara .  (TarkavagTSa), I MZrka~?tky a .  
I I 

RENARKS 

. . . .  . . . .  . . . .  . . . .  (xvii, 74) inuii- ( Apabhramia. 

- -. - -1 - 

I I I 
. . . .  I . . .  . . . .  . .  , .  I (xvii, 74) muk- 

I I kai 

. . . .  .... 
(312) mottiina . . . .  

Apabhramia. 

i rnoktavyam . . , (212) mottav- . . . .  
varh. 

rnoktuln . . (212) mottum . . . .  
lnusniti  . . 1 (239) musai . . . . . .  
pramusnzti . . (184) pamhusai . . . .  
pramusitah . . 1 (258) pamhup . . . .  

I tho .  
$ muhyati . . / (207) g u m n ~ a i  . . . .  

1 (207) gumma. ' . . . .  
dai. 

. . . .  ~ / (207,217) muj- 
I jhai. 
i mriyate . . (234) marai . . (12) marai 

. . . .  ! mrtiih .. , ( i ,  27) ma6 
. . . .  . . . .  

. . . .  1 mzrjti  . . (105) ugghusai 

. . . .  I 1 (105) pumsai . . 
(cog) pumchai . . . .  
(105) pusai . . . . .  

: (105) phusai . . . . 
/ (105) rnajjai . . . . . .  

I cai. 
. . . .  . . . .  (xvii, 74) mul- 

lai. 
. . . .  (xvii, 74) ~ n d a i  1 : ::: . . . .  .... 

I 

(i, 35) m116. 
(aii, 35, 36) Mlgadhi. 1 

made, made. 

ApabhramSa. 

Apabhramsa. 
CE. ksar-, nih.pa! 

. . . .  I (21) mukkam (182) m u k k a ~ n  

. . . .  (17) [mottii- (102) mottiii?a 

. . . .  . . . .  ! (105) r6s5nai. . I 

. . . .  (105) lufichai I . . . .  j 
: (105) luhai . . l (67) luhliai . . i (53) lubhai (D. 
I ludai). 
I . . . .  1 (67) supai ( ?  ! (53) supai (D.  

pusai). I prasai) ( ?  pu- 
: sai). 

. . . .  . . . .  j (10.j) hulai . . 

. . . .  . . . .  . . . .  j i 

?Em]. 
. . . .  1 (17) [mottav- 

vam]. 
. . . .  (17) [ ~ n o t t u m ]  

( (68) misai  . . i . . . .  

(102) mottav- 
r a m .  

(102) inot tu~i l  
(8;) mnsnz'. [sm. ' 

. . .  . . . .  . hip-. $ 1  

. . , .  (ix, 117) phum- Saurasenl, 
sndi. 

. . . .  . . . .  Cf, pra-mli., r 

. . .  . . . .  I :::: ~ f .  pra-mli- 

. . . .  I . . . .  ' (46) parimailai 

_ 
I So all l i ly LISS. P. pitsni .  r1.v.s.o. P I ~ + - .  

1 . . . .  

( rzh)  'khaddai 1 . . . .  
. . . .  (126) cadclai. . ' 

(116) pannidai  1 . . . .  

I . . . .  
(56) lnajjai 1 See fibove, . . . .  

. . . .  

. . . .  

. . . .  
(126) parihattai! 
(126) ~nadrlai 1 : : : :  1 : : : :  

. . . .  (126) rnadhai I . . . .  
(126) malai . . ( ( 5 0 1  ~ t ~ n l ; ~ i  . . 1 (46) m a h i  ( n .  

i manai). 
i i 
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l i  el it in I s  h ,  i I - .  lny 11~s. haue &i, ,,)i, \vitbollt Smskrit equivalent. With di, d. in;, in 
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- -- ~- ~ . .~ - 

0 - -  - -  
- - 

I SANSKRIT. PRARKIT ~ ) ~ I T ~ T v - A D & ~ A ,  ACCORDING TO :- I 
- -  

I REMARKS. 1 %ma-Sarman 
Vararuci. Kramadih 'ara .  ( T a r  kavpgisa) . Msrka~lcleya. ; 

.... 1 -  ~ - 

I 
i ~. -. 

. . . .  . . . .  . . . .  I . 1 Cf. pra-mu?-, vi 

1 

1 I 
s111:. 

. . . .  . . . .  . . . .  
. I 1 ~ f .  pra-mu?-. 

I 
1 

(11) ~narisai  . . ( 2  a i s i  . , (2) a r s a  . . (53) lnarisai 1 
. . . .  . . . .  . . . .  i 1 :::: . . . .  . . . .  . . . .  1 I 

I 

I 

. . . .  . . . .  . . . .  1 (182) tupparil 

i 1 
1 I 
1 1 

. . . .  . . . .  . . . .  . . . .  I 

i 
. . . .  . . . .  . . . .  j ; (31) ~n i l sa i  

1 
(21) vsai, vai (05) vzai, v5i. . . . . .  (31) v la i ,  viii 

. . . .  . . . .  
I adi. 

i 
j (ix ; 133) mils- S a u r a s ~ n i  

. . . .  . . . .  

-.- - 
-~ 

Root. F~~~ quoted. 

(184) pamhusai 

!258) pamhut- 
tho. 

(235) rnarisai 
(191) coppa?ai 
(191) ~nakkha i  
(i, 200 ; DNM. 

v .  zz) tuppa~ii .  
(18) pavvayai 
(18, 240) mikai  

mil%. 
(18) vZi . . 

. . . .  

m!~. 

mn. 
mraks 

. . . .  

... 

p r a ~ n ~ ~ a t i  . . 

pramystal~ . . 

nl?ryati . . 
, mraksati . . 

' pranrliyati . . 
. . . .  

I 

mraksita~n . . 

mliyati . . 

I 

I 

I 
Yam. l yacchati . . 
yi .  1 - , Y ati . . 

I 1 (171) pavsai,  

I (215) jocchai . . 
(240) jzai, ,jZi 1 : : : :  

I pavvHai. 
. . . .  . . , .  

. . . .  . . . .  1 
. . .. . . . .  I . . . .  . . . .  
. . . .  1 . . . .  . . 

I 

. . . .  . . . .  I . . . .  
. . . .  . . . .  

I (68) niumjai . . . .  . . . .  
i 

(68) qim& I 
. . . .  . . , .  

l yipayati . . ! (40) javai, jiivei . . . .  
1 (?)  iyiiti . , i 

Yul ; yunakti . . 
! 
l niyunakti . . 

1 prayunakti . . 

. . . .  . . . .  I 
(rog! jujjai, . . . .  

j unlj a1 
(109) juppai . . 

. . . .  

. . . .  1 . . . .  

. . . .  . . . .  

I 

I 

(67) paufijai 1 
(217) jujjhai . . ' (48) jujjhai . . ! (46) jujjhtti . . (15) jujjhai . . (77) j u j j h a ~  

. .  . . . .  . . . .  (94) avahai 1 . . . .  I . . . .  
(94) uggahai . . . . . .  . . . .  . . . .  . . . .  
(94) raai . . . . . .  . . . .  . . . .  . . . .  I 
(94) vldaviddai . . . .  . . . .  . . . .  

. . . .  . . . .  . . . .  . . . .  I I ( 1 ~ 6 ~ ' J L k i  

. . . .  . . . .  . . . .  . . . .  : (140) vihivillai , 

((15) uvahatthai 
1 

. . . .  . # . .  . . . .  . . . .  
(95) kslayai . . . . . .  . . . .  . . . .  . . . .  I 

(95) samarayai, . . . .  I . . . .  . . . .  I . . . .  
samBai. 1 

. . . .  . . .  . . . .  

rudh. ! yudhyate . . 
'ac. . racayati 

viracayati . . 

samHraca~ati 

Ibh. 

. . . .  . .  . .  . . . .  
i 

. . . .  
(05) s5ravai . . ' 

I 

. . . .  
, . . .  i ' rafijnyati ' (49) raliljci 1 

I (49) r5vGi . . . . . .  . . . .  . . . .  . . . .  
raktam . . . . . .  I (bz) rattali, . . . . . .  . . . .  I . . . .  1 jrabllat~ . . (155) dclllavai i . . . .  , (46) itdhavai.. / (11) dhavai . . j . . . .  

. . . .  (155) 5rahhai 1 i . . . .  . . . .  . . . .  
(155) iira~hbllai ' . . . .  . . . .  . . . .  I . . . .  I Irabhyati. . .  I (254) 5dhappai . . . .  . . . .  ! . . . .  . . . .  
(254) 5clhaviai . . . .  . . . .  . . . .  

Parirabhatc . .  ( D N N ,  i ,  r r )  . , . .  
. . . .  . . . .  . . . .  . . .. 

nvaru~iiclai 
Parirabhyatc ( 1 ) ~ ) l .  i, I I )  . . . .  I . . , .  . . , .  . . . .  

avaru~i~clijjai i I 
I 

. . . .  
a m  1 

. IIOS) ubl,hivai . . . .  I . . . .  
I i 

(IOLO kilikiri~caij . . . .  I . . , .  I . . . .  i i . . . .  i 
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SANSKRIT. I PRAKRIT D H ~ v - ~ D B ~ A ,  ACCORDING TO :- 

- -- - - - . . - -- -- - - I--- - 1 R5ma-sarman RE~I,\RRS 
Root. Form qooted. I Hemacandra. : Vara iuc~ .  ( Kramadisrara. (Tarkavjgiial. Ylrkandeya 

radh- 

ric- 

. . . .  : (168) kot tumai  I 
I (168) kheddai . . . .  
i (168) nisarai.  . ; . . . .  
I (168) ~nottHyai i . . . .  
' (168) ramai . . . . . .  I (16R) vellai . . , . . . .  
i (168) sn~nkhud-  . . . .  
1 dai. , 

. . . .  : (58) ramijjai . 
. . .  . . . .  
. . .  (58) rammai . 

. .  , . . . .  . . . .  

. . I (100) agghai . . , . . . .  
(100) chajjai.  . ' . . . .  
(100) r ~ y a i  . . i . . . .  

. . . .  . . . .  
(roo)  rirai . . , . . 
(100) rehai . . I . . . .  

I (100) sahai . . . . . .  

. . . . . .  . . . .  

. . , (26) ullumdai, . . . .  
cilumdai. 

(26) palhatthai . . . .  
(26) vireai . . . . . .  

. . . .  
8 Cf. nih-sl-. . . . .  

. . . .  
(101) ramai 

. . . .  

. . . .  

(172) [ramijjai] / 
(172) [ramiai] 
(172) rammai , 
(ix, 147) ramia-, Sauraseni. 

di 
(60) rHai, r5 .I  

. . . .  I 
. . .  1 

(103) r%ai.> 
(ix, 143) r iadi  I Saura~ni .  

. . . .  I 
(103) rehai 

. . . .  . . . .  . . . .  I 
. . . .  1 ! (27) ranahai.  . I . . . .  I See below 

. . . .  I . . . .  (77) iiraj j hai I 

. . . .  . . . .  ! (99) randhai . . See abolle. 
1 . . , .  . . . .  . . . .  

I I . . . .  . . . .  . . . .  Cf. pari-as I 
I . . . .  . . , .  ! . . . .  

. . . .  . . (233) ravai . . I . . . .  1 . ~ 1 ' " .  I . . ' .  ru- rauti 
; (57,, "..dm. . . . .  . . . .  I 

1 ,. , Cf hhram.. . . . .  . . . .  . . . .  (571 runtai . . I . . . .  , --. 
. . . .  . . . .  . . . .  i (57) ruvai . . . . . .  CE rud-. 

! 
. . . .  virauti . . . . . .  . . . .  . . . .  ! (37) ( ? )  vihallai Ci. vi-st!.. 

. . . .  . . . .  . . . .  ruj- I rugnah . . (258) luggo . . . . . .  I 

rud-  I r6diti . . . . . .  . . . .  , (69) ruai . . ( I  a . . ' (80) ruai 
(226, 238) ruvai: (42) ruvai . . , (69) ruvai , . I a . . (So, 102) ruvai Cf. rum. 

. . . .  . . . .  . . . .  (69) ruvvai . . , 1 (So) ruvvai . . Cf. below, 
. . . .  . . . .  ! (69) rciai . . . , . .  i (80) r6ai 

. . . .  . . . .  . . . .  . . . .  I 8 ( roz )  rcii " 
. . . .  1 (22h, 238) rovai (6q) rijlrai . . (11) rn\:ai ' .  . (80. 102) rovai , 

. . . .  . . . .  . . .  . . . .  (ix, 141) r<idadi Salll'2S~n' 
ruditarn . . . . . .  (62) runnath. .  (P;) r u n n a ~ n  . . , (21) runnam . ; (182) runnarh 

. . . .  ruditvH . . (212) rottuna . (55) rottiina . . (17) jrottiinam] (102) rottSna 
(17) [rottalr- (102) rottavvatii . . . .  rciditavvarr~ . . (212)  rottav- (55) rottavvarh 

vari~.  , v a ~ n . ]  I 
j rarditum . . ( 212 )  rottutn. . (5;) rottum . . (7s) rnu~" (on ly  (17)  [rotturh] (102)  rottulil 
I D )  

. . . .  . . . .  . . . .  Cf. above. : 
. . . .  I r ~ ~ d y a t c .  . .  (2qc) ) ruvva i . .  

. . . .  . . . .  . . . .  . . . .  (249) ruvijjai. I . . . .  D N ~ I ,  i .  13; 
. . . .  . . . .  . . . .  rudh- runaddhi . . ( ~ 3 3 )  uttamghai , uttllamghal. 

I cf. un-nam 

i ,it-ksip- 

i - - - - - ....... .- - 

I So only in P. Heall pirni ,  piri. q . v . . i . v  p i  (2) .  SO l o  be rend.  k'. ha ,  rajai. 
Tbr printed rditioa Ila. o,tlnht,hnt, marked wi th  n ( l ~ ~ c ~ \ .  .\I1 111y JIS3. I ~ a v ? ,  instend. 2 i ,  1;;. \vitl10111 ally $;111<kri! c ~ ~ i ~ i v a l e l l ~ .  
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I 

SANSKRIT. PRAKRIT DHATV-AD&~A. ACCORDING TO :- 

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

I 
, F~~~ quoted. ' Hemacandra. Vararuci. ! Kramadiivarn. 

. . . . . . .  I - -  . . . . . . .  I ._ .  . -  . -- -- -- - 
I I 

(218) rujjhai.  . . . . .  . . . .  
! (133, 218, 239) 1 (49) rundha i . .  , (52) rundhai .  . 

rumdhai. 
(218) rurbbhai / (49) rumbhai . . (52) rumbhai 

. . . .  . . . .  
(D.  rustai).  , 

. , . .  

- -- -- 
REVARKS 

Kama-sarman 
(TarkavHgisa). M a r k a n d ~ y a .  

. .... .. , - - -- 

. . . .  . . . .  
(12) rundhai . . (69) rundbai 

I 
(12) rumbhai i (69) rumbhai 

. . . .  I (ix, 441) r6vadi I; ~ a u r a s e ~ l i .  
. . . .  . . . . .  . . . .  . . . .  (12) nirundhai ~ oirunaddhi 1 
. . . .  . . . .  . . .  I . . . .  1 (I.) girumbhai 

. . . .  . . . .  . . . .  rudhyate . . I (245) rubbhai . . . .  

. . . .  . . .  . . . .  (245) rumdhij- ' , . . .  

jai. 
anurudhyate . . ; (248) apuruj- . . . .  . . . .  

I jhai. 
1 (248) anurum- . . . .  . . . .  

dhijjai. 

. . . .  . . , ,  

. . . .  
i 

1 uparudhyatk . (248) uvaruj- 
I 

1 

. . . .  . . . .  . . . .  . . , .  I 
1 1 jhai. I 

I (248) uvarum- . . . .  1 . . . .  . . . .  . . . .  
I 

I i dhijjai 
, samrudhyat* 1 (248) samruj- . . . .  ! . . . .  . . . .  1 

I 

jhai. 1 . a . m  1 
I 

1 (248) samrum- , . . . .  .... .... . . . .  I 
, dhijjai. I I 

1U$. ru~yati . . 1 (236) riisai . . ! (46) riisai . . (68) riisai . . ( I )  a . . / (83) riisai I 
. . . .  . . . .  . . . .  . . . .  I (24) (?) rosai . . ! 

lUh' Ir6hati , , ! (206) Hrubai . . ; . . . .  . . . .  . . . .  I (102, 136) a r u -  j 
1 I i 

hai. 
. . . .  I . . . .  I . . . .  . . . .  I 

(102) Hr6hai ; 
. . . .  . . . .  . . . .  j (136) ullfidhai ; . . . .  

(206) cadai . . ; . . . .  . . . .  . . . .  . . . .  
I 

I 
. . . .  . . . .  . . . .  (31) cumrllai . . ! (136) curnpai ' 

(206) vnlaggai ~ . . . .  (31)  valaggai . . 1 (136) valaggai . . . .  
, SrGpayati . . (47) 5 ~ 6 ~ ~ 1  . . I . . . .  . . . .  1 . . . .  . . . .  

I (47) balai . . i 

lag. 

. . . .  . . . .  . . . .  . . . .  DNM. vii, SO, 
I I 1 

I valai . r6ma"thryati (43) oggSlai . , , . . . .  . . . .  . . . .  . . . .  
(43) r6ma-mt.haiI . . . .  I . . . .  . . . .  , . . . .  I 
(43) vaggola~ . . . . . .  . . . .  . . . .  , . . . .  lagati (2.30) Iasgai 1 ( 2 )  a . . I 

(59) laggai , . ' (14) laggai . . (84) laggri vila~ati , . . . . .  . . . .  . . . .  .... I"'. , lajjat~ , , I i Io3) jihai (36) vilaggai . . 
I 

I . . . .  . . . .  . , . . 
lad. ' (103) lajjai . , . . . ,  . . . .  . . . .  . . . .  1 laclati . . . .  

I 

. . . .  ! . . . .  . .  I . . . .  I (128) murai . . Cf. spliut . 
. . . .  . . . .  . . . .  . . . .  lap- vilapati , . (14g) iha+,kbai 1 

(128) lalai 
. . . .  . . . .  I 

I . . . .  . . . .  1 Cf. upa-5-lahh-, 
I ! t ~ i h - h a s - .  

. . . ,  . . . .  I 1 (35) liilappai . . (129) liilappai 
. . . .  . . . .  . . . .  I i I 

. . . .  (129) IHlabbhai 
. . . .  1 1 : : : :  , . . , .  (35) l l l a a ~ p a i  I (129) IHlampai Cf. DNM., vii, 27, 1 IHla:r~piam = 8 - 

I . . . .  
. . . ,  

--. 
i 
I --. . 

I 

I 
I 1 krn t~di tam.  

. . . .  . . . .  I (35) 15lambhai / (129) l~ la rnbba i (  
. . . .  . . . ,  1 ; (35) Iiilamhai I I 

I . . . .  I 
. . . .  - - -  -- -- - --  .. '" 

do'1bt1r' "lC c"rrespondill. PnsqaSc ( x ,  32; sf R'I. gi'es rdrltdi fronl J, , sumect that  the red rml 3ho"ld he ,,,,A. m? Mss. P. campa,., 
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S ~ N S K I ~ I ' ~ ' .  PKAKRIT DHAT\'-ADB~.~. ACCORDING 'PO :- I 

Root. 

lamb- 
l as- 

I 
I 

1 up5labhate 

I I 

/ Iabhyatc 

i 

I lambate 
lasati  

ullasati 

I 
i , lHti 

likhati 

limpati 

lipt am 

lihyate 

liyate 

BliyatT. 

. . . .  (148) vilavai. . ' 

. . . .  . . : (156) uvHlari1- 
bhai. 

(156) jhamkhai ' . . . .  
(156) pacczrai . . . .  
(156) v ~ l a v a i  . . . . .  

. . (249) labbhai 
I : : : :  / (249) lahijjai. . , 

. . . .  I . . . .  

. . . .  . . 1 (70) paynllni . . : 
I . . . . . .  . . . .  

1 . . . .  . . . .  I . . . .  . . . .  
. . / (202) Hr(iai . . I . . . .  

! (202) ullasai . . i . . . .  
(202) iisalai . . i . . . .  

! (202) iisumbhai . . . .  
. . . .  1 (202) gumjullai,i 

/ gumjollai. , 

. . . .  . 1 (202) nillasai. i 

. . . .  (202) pulaaai . . I 
(238) lei 1 . . . .  . . .  . .  

. . . .  . . .... ~ . . . .  . . . .  I 

. . . .  
. .  1 ( 1 4 9 ) . ~ i i p a i  . . . . . .  

I . . . .  . .  , . . . .  
. . . .  

1 . .  , . . . .  (59 )  lijjhAi 
. . . .  j (245) libbhai . . I 

(245) lihijjai. . . . . .  
. . . .  . . . .  
. . . .  . . . .  

. . , .  . . . .  
. . . .  . . . .  

(54) alliai . . . . . .  

! . . . .  . 1 . . . .  DNM, vi, 92, 

I 
baaabaaai. 

. . . .  . . . .  1 (129) vilavai 
I . . , .  . . . .  . . . .  
I . . . .  . . . .  I . . . .  ' Cf. nih.svas., a ;  

. . . .  
1 (38) ? piisai . . 

. . . .  

. . . .  

. . . .  

. . .  I 

I 
' Cf vafic-. 

(1~2) ' l ibbha i  I 

(172) [lahijjai] 
(172) [lahiai] 

Cf. sit hila-, pra4 ' . . . .  
(117) lasai 
(117) lhasai . . Cf. srams-. ' 

Cf. pus-. .... 

Cf. vi-lul-. 

(102) lihai 
(102) lehai 
(108) liai 
(108) limpai 
(182) liam 
(182) littam 

. . . .  I 
' 1 (80) liddhai (D. 1 (20) iibbhai . . ! (176) libbhai 

lijjhai). 
. . . .  
. . . .  
. . . .  
. . . .  
. . . .  
. . . .  

(176) [lihijjai] 
( 176) [liliiail 
(ix, 146) lihiadi saUrasen1. 
(181) lijjai , , 

I (xi ,  9) lijjai . . Avanti. 
DNM. i ,  58, ,Ih- 

. . . .  . . . .  . . . .  niliyatt. . .  (55) nirigghai . . .  I I . . . .  . . . .  . . . .  . . . .  (55) nilijjai . . I I 

. . . .  . . . .  I . . . .  1 
(55) niliai . . . . .  

. . . .  . . . .  . . . .  . . . .  (5,;) nilukkai . . j Cf.  t u d -  ! 
. . . .  . . . .  . . . .  

I 
. . . .  ( j g )  likkai . . 

. . . .  . . . .  . . . .  . . . .  Cf.tu!l- .  ' (55) lukkai . . . . . .  . . . .  . 1 . . . .  (55) lhikkai . . 
. . . .  . . . .  . . . .  . . . .  ' viliyatc . . ( 5 6 )  virHi . . . . . .  . . . .  . . . .  . . . .  (5ft)vilijjai . I 

. . . .  . . . .  I 
~ f ,  pari-as.  1'"':' . . . .  . . . .  lut - I praliitati . . (230) palotlai I ' H-earn- 

. . . .  luth- luthati . . 
bhyt6llu!hitarn (DNhI. vii, 81) 

v6sagam. 
- - - 

I LIT best MS. agrees with the prlnlcd edltion I I I  relerrll~g 1b1.s to  Irrlh-. My other hl5S. refer I (  to lwl- .  
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)h. 1 lubhyati . . 

vilulati . . 

(I j3) lubbhai 
(153) salnbhg- 

vai. 

ullunHmi 
ulluniti 
lavitavyam 
lavitum 
IiitvH 

( Iiinam 
I liinavHn 
Iiiyate 

lac. vakti 

. . . .  
I . . . .  . . I  . . . .  

. . 

. .  I : : : :  

. . /  .:.. 
. . . .  : : j (258) lua~i l  . . 

. . . . . .  
I . . (242) lu~?ijjai 
: (242) luvvai . . 

. . . . . .  

I 
) u[.:ate . . ( i ~ i ,  161) vuccai 
uktvH . . , (211) vottLl~?a 
vaktavyam . . (211) vottav- 

, 8 va~it .  
vaktum . . , (211) v o t t u ~ h  I 

aiic- I ~~aiicati . . (93) umacchai 
(93) jiiravai . . 
(93) v a ~ n c a ~  . . 
(93) vdavai  . . 

(120) pha~ilsai 
(129) viattai 
(129) vilottai 
(120) visa~i~\ra-  

yai. 
. . . .  

. . . .  . . . .  
. . . .  . . . .  

[lai. I 

(38) (? )  guilcel- (125) guiijellai 
. . . .  (1257 pan~?Zdai 

(38) (?) parihaf. (125) parihattai 

(16) bollai . . . . . .  
(11, i, 27) vuc-  . . . .  

cadi. 

Cf. sam-bhn- . 
Cf ud-las- .  
Cf.  W d - .  
Cf. myd-. 

tai.  
. . . .  . . . .  (38) ( ? )  pahodai 

. (73) lupai . . (18) lut?ai . . (87) lunai 
. . . .  . . . .  (ix, 134) l u t ~ a d i  

. . . .  . . . .  ' (18) [luvaij . . 
. . . .  . . . .  (18) ul luva~ui  

. . . .  . . . .  (91) ulluvai 
. . . .  . . . .  (18) laviavva~il  
. . . .  . . . .  (18) l a v i u ~ n  . . 
. . . .  . . . .  (18) l a v i n n a ~ i ~  
. . . .  . . . .  (19) l u a ~ n  . . 
. . . .  ((19) luanto . . . .  .. 

. . . .  . . . .  

. . . .  (102) vottiina 
(102) \,ottn\- . . . .  

va~fi. 
. . . .  (102) vo t tn~i i  

. (74) lu~?i:jai . . 

. , (74) luvvai . 
. . . .  

I 

. . . .  . . . .  
(10) voccai, . . . .  

vficai 
. . . .  (xvii, 6:;) boll: 

(19) [lunijjai] (95) [lut?ijj.ail 
(19) luvvai . . (95!.luvval 

. . . .  (XVII. 72) cavai 

Cf. lup- .  

Apabhralnka. CC. 
kath- ,  cyu-. 

Cf. kath- ,  vad-. 
S a u r a s ~ ~ i i .  

Cf. brCi-. 

[n~acchai  . 
DNM. i, 117: urn- 

Cf. vraj-.  
Cf upa-3-labh-. 

Apabhra~i~Ca.  Cf. 
ka th- ,  vac-. 

Cf. spyk-. 

Cf. vap-. 

1 ' I  o h a t l l ~ t h r t  ,"I- (ll4,!-, I t , / . ) ,  i , , l i lnu i .  I t  bdonps to the 1st alld 6th classes. Rut this root is difiereut. It  is the salltra root fill-, i l imar -  
s'e "0°" to "' 3 %  In Mk. P. reahs gl , i in / /n i ,  but a11 my L~SS .  11ave ~ a i j e i ~ n i .  cf. DNM. ii, 92,  ,+~icliin*ii, pi , !dikr lam. 'This 

The text contains two ,vords the nl tra ,  one word 1. an ermmple. The 9fit.n fornls the conc~usion of an * n ~ ? t u b h  line. 
herefore - The pri~lted t n t  reads ih1,pi l  rhnuo). rhnuai .  but this is not borne out  by ally of 111y MSS. and appears to be a 

mL'ural mendation MY MSS. read (0.1 ua,+i raun la i ,  u n u n i ;  ( ~ ~ b . 1  uatih raununli, unult i ;  [Ia, OX, )  vari . i rn unrah. i !aun i  i n  all these there is 
"*'lnble rounh. loo tnvol.  in the siltr.. I n  the Odyi  rLarartrr, the letters r a  and ua ~losely resemble each other, and I therefore e111c11d the whole to 

This Inn? r~ l lnpar~f l  w i t h  I J r ,  iv. 2 ,  wherr r n t l n i = k n l l r n ~ ~ n l i .  



Root. 

vap- 
VPI -  

vas- 

vah-  

va- 

vij- 

vid- 

. . 
VlS-  

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

I REMARKS 
I For.] quoted. H e r n a c a ~ ~ d r a .  Vararuci. I Kmmadisrara .  i I R5ma.sarman Mgrkapdeya. : I (Tarkavagiia). I 

i I I I 
. . . .  1 vapati . . . . . .  1 (46) vacchai . . . . . .  . . . .  / Cf. vad-. 
. . . .  I valati . . (176) vamphai . . . .  . . . .  . . . .  

1 
Cf. kHnks.. 

. . . .  . . . .  1 (176) valai . . I (16) ralai,  vallail . . . .  ! Cf. grah-. 

. . . .  I prhsi tan~ . . . . . .  . . . .  . . . .  I i 1 (182) pauttham . . . .  . . . ,  I . . . .  . . . .  ! (182) pavasiam 
. . . . . .  . . . .  i I (28) vahiam, ! . . . .  . . . .  

vddham. I 

. . . .  . . . .  
I . . . .  28) vahiavvam,' . . . ,  

! 
I 

i 
I v6dhavvam. I 

. . . .  J vcidhun~ . . . . . .  . . . .  1 (28) vahiurh, . . . . .  
1 

I 

vddhum. 
. . . .  , uhyate . . , (245) vahijjai . . . .  . . . .  (176) [vahijjai] 

I . . . .  . . . .  . . . .  I . . . .  (176) [vahiai] 
I (245) vubbhai . . . .  

I 
i (80) vabbhai, (20) vabbhai . .  1 (176) vubbhai 
I (D. vajjhai). 
I . . . .  . . . .  . . . .  . . . .  I 

I (ix, 146) vahiadi ~auraseni. 
. . . .  udviiti . . (11.. 240) U V V H -  I 1 . . . .  . . . .  

I ai, uvvl i .  
. . . .  . . . .  . . . .  ! . . . .  (11) 6rummli  . . . .  i 

: i ~ ~ ) v a s u H i  .. I . . . .  . . . .  . . . .  , . . . .  I 

. . . .  I udvijate . . ! . . . .  . . . .  I (81) uvviai . . . .  . . . .  . . . .  . . . .  (81) uvvijjai 
, (227) uvvivai ; (43) uvvivai . . , . . .  . . . .  i (81) uvvivai,  I 

uvvivvai. 
. . . .  . . . .  ' (81) uvveai, 

, (D. uvrevai).  1 uvvevai. 1 
u d v ~ g a h  . . I (227) uvvevo . . . .  . . . .  . . . .  . . . .  I I . . . .  vedmi . . 1 (238) bemi, , i . . . .  . . . .  . . . .  venii. I slation. 

I . . .  . . . .  vidi tvl  . . ( 5  j) vettiina . . . . . .  . . . .  
. . . .  veditavya~n . . . . . .  (55) vettavvam 1 . . . .  . . . .  

I 
i 

. . . .  / veditum . . . . . .  (55) vet tum . . . . . .  i . . . .  
. . . .  I parivisati . . . . . .  . . . .  1 (37) par iv i~ la i  (150) parivillai / 

. . . ,  . . . .  i . . . .  . . . .  (150) parivisai ! 1 pravikati . . . . . .  . . . .  . . . .  i . . . .  (149) dhukkai 1 

. . . .  . . . .  1 . . . .  . . . .  ! (149) paisai . . . .  (183) pavisai . . . .  . . . .  . . . .  I i 
. . . .  . . . .  . . . .  . . . .  I 

' (xvii, 71) p a h i  ~~abhfa!""  
. . . .  . . . .  . . . .  . . . .  (xvii, 7 I )  pasa- r Apabhrarnba' 

vai. 
. . . .  (183) riai . . . . . .  . . . .  . . . .  
. . . .  . . . .  vijayati . . , 5 )  v i a  . . . . . .  . . . .  
. . . .  (5) vojjai . . . . . .  . . . .  . . . .  
. . . .  . . . .  v@ti . . (234) varai . . (12) varai . . (3) varai . . 
. . . .  . . . .  samvynnti . . (82) samvarai . . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  (82) ~Hhat ta i  
. . . .  . . . .  . . . .  . . . .  ( R z )  slharai  . . I 
. . . .  . . . .  . . . .  nivlrayati . . 1 (22)  nivlrei . . . .  I 
. . . .  . . . .  . . . .  . . . .  1 (7.2) nihijdai . . ' 

. . . .  . . . .  . . . .  apavartate . . ; . . . .  1 (119) avatrai 

. . . .  . . . .  . .  . . . .  I 1 (33) 6allai (119) 6allai 

. . . .  . . . .  . . . .  . . . .  (I 19) 6vattai. . 

. . . .  . . . .  I u r l v a r t ~ ~ t ~  . . . .  ' (34) ulladdai. . (120) ullattai 

. . . .  . . . .  . . . .  . . .  (120) uvvattai 

Cf. tras.. 

I 

Cf. pat.. 

I 
Cf. below I 

I RT. r acnc~nvtati, probably n scribal blr~nder. 



- 
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SANSKRIT. P~<AKRI'I' DHAT\~-ADESA. ACCORDING TO :-- 1 

vepate . . 

vidhyati 
vrajati 

anuvrajati 

Sakn6ti . . 

Sakyate . , 

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

1 I 
. . . .  . . . .  . . . .  . . . .  I (34) Gvattai . . ' Cf. aho1.e. 

. . . .  . . . .  . . . .  . . . .  1 

. . . .  . . . .  . . . .  (118) vivattai . . . .  
(220) vadclhai (44) i~aclcjbai. . ' (46) varldhai . . (14) va?dhai.  . 1 (75. 101) 4- 

i d l ~ a i .  
(235) varisai . . (11) varisai . . (72) varisai . . (2) varisai . . (53!.:arisai 

. . . .  . . . .  . . . .  . . . .  1 I (sv111.g) vahadi VrHcada Apa 
I bhramsa. 

. . . .  . . . .  . . . .  (147) Fiyajjhai . . . .  

. . . .  . . . .  . . . .  (147) Hyatnbal . . . .  1 I 

. . . .  . . . .  . . . .  (147) vevai . . . . . .  1 

(221) v ~ d h a i  (40) v ~ d h a i  . . , (67) v ~ d h a i  . . . . . .  1 (71) vedhai . . Cf. below. 
(223) uvvellai (41) uvvellai. . ! (67) uvvellai. . ' ( r 4 )  uvvellai. . (72) uvvellai Cf. pra-sy-. 

. . . .  . . . .  . . . .  (223) uvvedhai . . . .  I 
(222) sadvellai (41) sa~kvel lai  i (67) iamvellai ! (14) sati~vellai ' (72) samvellai I 

. . . .  1 (221) vedhijjai . . . .  I . . . .  ! . . . .  I 

(51) parialei ! . . . .  1 . . . .  . . . .  I . . . .  I DNM. vi, 35, pari. 
! 1 I r%lai.  

(51) \.edhri . . . . . .  1 . . . .  (I:!) v ~ d h a i  . . ! . . . .  I CI. above. 
. . . .  . . . .  . . . .  . . . .  (6) viddhai . . I 

(225) vaccai . . (47) vaccai . . I (46) vaccai . . (13)  vaccai . . (79) vaccai . . I Cf. klhk+-.  
(294) vaiiiiadi . . . .  . . . .  . . . .  I . . . .  MBgadhi. 

. . . .  . . . .  j . . . .  . . . .  , (xvii, 70) vaii- i ApabhramSa. Cf. 
/ vaiic-. 

(392) vuiiai . . 1 . . . .  I . . . .  . . . .  . . .  Apabhram6a. 
I 

(107) anuvaccail 
I 

. . . .  . . . .  . . . .  . . . .  
. . . . .  I (107) padiaggai: . . . .  1 . . . .  

(86) cayai . . 1(70) ( ? )  caai' . . (60) caai . . , (25) (?) caaie..  (55) cnai . . j Cf. tyaj-. 
(86) tarai . . , (70) tarai (60) tarai . . (25) tarai . . 1 (55 l tarai . . ~ f .  t t - .  [tt- .  
(86) tirai . . 1 (70) tirai (60) tirai . . (25) tirae . . 1 (55) tirai . . Cf. below and tir-,  
(86) pHrai . . ' . . .  . . . .  . . . .  . . . .  1 Cf. py-. 
(86, 230) sak- ( (52) sakkai . . (Go) sakkai . . (14) sakkai . . (84) sakkai . . , C f  below and s ~ p - .  

kai. 
I (ix, 131) sak-  ; Sauraseni. I kadi. I 

( ix,  131) sak- 1 $aurnsi-ni. 
kunadi. 

(55, 174) sak- I Cf. above and 
kai. syp-. 

(174) titai . . I Cf. above and tir-,  
I ti-. 

(ix, 132) sak- ( Saurnset~i.  
kiadi. 

(ix. 132) sak- 1 Sauraseni. 
kuniadi 

. . . .  ( 5 1 )  sadai . . 1 (46) saadhni, . . . .  (74) sadai . . , Cf. sad-. I (TI. sadai). *"' LaM'lati . .  1 1303) dhuddhu- . .  1 . . . .  . . . .  . . . .  
I i Apahhrarilba. n. I n t .  

"mya" . . , (107) padis3i 
I 

. . .  . . . .  . . . .  . . . .  I 1 1 ~ f .  11a6-. 
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I DoubtJuI. The text n a y  a l n  be read as b u m -  or h h r i m n - ,  hum-, hitm . or b11ni.n. The S ~ n s k r ~ t  rnot rnny verv rosrihl~ b' 
lor Iras-. P. mvirdhnr, w h ~ c h  is ~ncnrrert 

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

- 

I 
---_ 

SANSKRIT. PR:IKRIT L)H.~'I 'V-AVISGA, . \C~ 'OKDIN( :  'TO :- 
- - . -. .- - ... .-..--... ~. 

j 

~. . . -  

Vararuri. ' Riima-Sarn~at~ Kra~nadiS\larn. (,l'arkavagiSa), 
~ , .  ~~-~ 

i 
. . . .  I . . . .  
. . . .  / (15) salntnai . . 
. . . .  I . . . .  

i 1 (167) padisamai .... 
(167) samai .. / . . . .  

. . . .  / upassmy nti . . (239) uvasarnai 
I ! 

. . . .  . .  sal- j ucchalati (174) utthallai I 
(bithila-) I Sitllilibhavnti 1 (70) payallai I . . . .  
Sis - Sinast i . . i 2 3 6 )  i s  . . . . , . 
si - 1 letr . . . . . .  . . . .  

I 
. . . .  . . . .  
. . . .  Sudh- .... 
. . . .  sus- . . . . . .  

REII.~RKS. 
h4arkand~va.  ; 

- -  ; .- 

. . . .  

. . . .  
(85) uasamai, 

i (83, 139) siisai I I 
(183) vasuiialii 

. . . .  i I 

. . . .  I 

I . . . .  I 
. . . .  I I 

(87) sunai ; 
. . . .  1 c f .  ban-. i 

(ix, 134) sunadil Sauraselli j 
. . . .  
. . . .  I 

. . . .  

. . . .  

. . . .  

. . . .  
(95) sunij j ai 
(95) suvvai ! 
(ix,135) suniadi $aurasi.lli, 
(xi. 9 )  suvvai Avanti 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
(x\rii, 73) z r ~ l ? .  .Apabhra1ilb. 

t?ai. 
(182) iiliddhalii 

. . . .  

. . . .  

. . . .  

. . .  , ' Cf.  ka* 
. . . .  

l Suskam . . 

I I uasammai. 
(46) utthalai.  . . . . .  I . . . .  1 Cf. ut-st?. 

. . . .  . . . .  . . . .  Cf.  lamb., p r a . ~  

(46) ~?ulnajjai (6) ni~i~a,iiai . . . . . .  nisldati . . ( 1 2 3 )  11111na.ijai 

I s, \.. ~~i .a ' .  l.1 

. . . .  . . . .  
. . .. 1 . . . .  . . . .  . . . .  
. . . .  I .... (21) stikkain . . , . . .  

. . . .  

. . . .  
. . . .  I . . . .  Cf. katl~.. 1 

( (138) pumajjai , Cf. ni-sad.. . . . .  
1 also !~imai 

numai, s. r.:; 
as- (2). 

Sram- I vibrlmyati . . (155) nivvl i  . . . . . .  . . . .  
. . . .  . . . . . . . .  . . . .  I . . . .  . . . .  . . . .  

sru- (56) sunai . . (73) s u ~ ~ a i  . . (18) sunai . . 
. . .  . . . .  . . . .  i (58) hanai 

. . . .  . . . .  . . . .  . . . .  
I Srutam . . 
Srutavsn . . 

8 Srutva . . 

srotavvam . . 

. . . .  . . . .  (ix, 141) suiidi 

. . . .  (15) sujjhai . . 1 (77) sujjhai 

. . . .  . . . .  (139) vasuiiai 

. . . ,  I . . . .  . . . .  (19) s u a n ~  . . 

. . . .  1 . . . .  . . . .  (19) suantci . . 
(241) suniiina , . . . .  . . . .  . . . .  
(241) s6una . .  I . . . .  . . . .  (18) s d i i n a ~ i ~ .  . 

. . . .  I . . . .  . . . .  (18) sfiavvnm 

Sauras~ni. I 
! 

Cf. ~ a . .  

brotum . . . .  . . . .  . . . .  (r8)sdu1i1 . .  I 

. . . .  brityate (242) sunijjai ' (57) s u ~ i j j a i  . . (74) [su~?ijjai] 
(242) suvvai (57) suvvai . . (74) [suvvai] . . . .  

! . . . .  . . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  .... 

518gh- kllghatr . . (88) salahai . . ; . . . .  . . . .  . . . .  
s l i s  ( Sli~ynti . . 1 (190) a v a y b a i  ' .... . . . .  . . . .  

. . . .  (190) paria~ntai :  . . . .  . . . .  

. . . .  i (190) siimaggai . . . .  , . . .  

. . . .  . . . .  . . . .  i (190) silesai . . 

. . . .  I ABlisvati . . . . . .  . . . .  . . . .  

. . . .  . . .  B6lisfaln . . (ii, 30) iiliddli- . . . .  
aln 

. . .  Svas- nihsvasiti . . ! (201) jha~iikhai I . . . .  . . . ,  
. . . .  . . . .  .... I (291) t~iszsai 

. . . .  . . . .  satra-,  (? i satrayate, ( ? )  . . . .  , (7) ( ? )  hiimai I 

tras-) trasvati.  
. . . .  . . . .  sad - sidati .. ; ( z ~ y ) s a ( l a i  . .  ( I  ,<) snclni . 



INDEX I .  1 I!) 

- ~ 
-- - ---___ -. _ _  - -  - - - - - - - -  ~ - -  . -~ . - - 

-~ ~ --- 
I 

I 
~ R A K H I ' ~  D N K T V - A D E ~ A ,  ACCORDING TO 1- 

SANSKRI'I'. 1 .  -- I REMARKS. 

Root, FOr~ll I Hrmacalldra 
I 

Vararuci. i Krainadisvara. 

- 

RZma-sarnlan Mrirkal?aeya, , 
(Tarkav3giga), 

.. -- - I - - - -  - 

. .  . . . .  
. . . .  (28) s6dha1i1 . . 1 I 

, -~ .  - -- - . ---I I 
I . . . .  . . . .  . . . .  siicjham . . 

. . . .  i . . . .  . . . .  
. . . .  . . . .  (28) sah iavva~h  
. . . .  . . . .  (28) sfidhavvam, I :::: 

. . . .  . . . .  . . . .  ! (28) s a h i u k  . . ; 
. . . .  . . . .  (28) sodhuril . . . . . .  . . . .  . . . .  . . . .  . . . .  i 

. . . .  . . . .  . . . .  . . . .  i 

. . . .  . . . .  . . . .  . . . .  

. . . .  . . . .  . . . .  . . . .  I Cf. snih- 
. . . .  . . . .  (1 j ) s i j jha i  . .  , (77) sijjhai 

. . . .  . . . .  . . . .  . . . .  ! 

. . . .  . . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  

. . . .  

siidhavyam . . 

s6cjhuol . .  

sic- siiicati . . 

. . . .  

. . . .  

. . . .  

. . . .  
(90, 239) si~iicai 
(96) s i~npai  . . 

1 (96) seai . . 
sicyatc . . (2 j j) sippai . . 

s idh . (~ )  sidhyati . . (217) sijjllai . . 

si. sate . . 
, prasiite . . 

sl. 1 sarati . . 
, nihsarati . . 

1 prasarati . . 
I 
i 
I 
! 
I 

sidh.(z) nisedhati . . 

siv I sivyati . . 

. . . .  
(3)  sarai . . 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
1 . . . .  

(40)  paallai . . 
. . . .  

(40). (?)  m u g s -  
ha], mogg511ai 

. . . .  

. . . .  

(134) nisehai . . 
(134) hakkai.  . 
(230) sivvai . . 

. . . .  I . . . .  . . . .  
! 

I 

I galldllal! prasa- 178) mahaina- . . . .  . . . .  
: rati. hai. 

srj. srjati . . . . . .  . . . .  I 

(233) savai . . . . . .  I . . . .  

I 1 I 
. . . .  

"asrjati . . (229) vdsirai . . . .  I . . . .  . . . .  ~ 
llisljati . . (229) nisirai . , , . . . .  . ,  . .  

SV- sarpati , , . . . .  . . . .  1 : : : :  I (26) sakkai . . 
. . . .  . . . .  1 . . . .  (26) sappai . . 

ul'asarpati . . (DNM. i .  58) . . . ,  . . .  . . . .  I alliai. I 9khal- skhalati , . . . . .  . . . .  . . . .  (27) (? )  khudh- 
I 

! ai, (?) khudai .  
. . . .  . . . .  Btambh- uttanlbhaSali ! 

(27) khundai .  . 
. . . .  ' . . .  . . . .  I . . . .  

"a~tambllalil ( 6 7 )  salild.dl?ai i , , . , i . . . .  . . . .  karnti. I 

. . . .  
(54) sarai . . Cf. smr-. 

. . . .  

. . . .  

. . . .  

. . . .  
Cf, ram-. 
Cf. a-krand-. 

. . . .  

. . . .  1 DNM. i, 117, uv- 
vellai. Cf. u d -  

. . . .  
, . . .  
. . . .  
. . .  
. . . .  
. . , .  
. . . .  
. . . .  

. . . .  

"istambllaril (fi7~0itthuI1ai ~ , . , , ,  
I 

. . . ,  . . . .  karoti. I . . . .  
i 3 t u  stnuti . , . . . .  . . . .  . . . .  . . . .  1 (65) tavai 

. . . ,  I . . . .  . . , .  . . . .  i (65) thuai  1 
(241) thu~?ni . . . ,  . . . .  . . . .  (30) thunai . . I . . . .  . , . .  . . . .  

--. - 
(30) thuvai . . 1 (65) thuva i  

- .  
- -- ...-....--...-..-.. I i 

- .. -- - - - 

' my m s .  lll,,l"i ,l,l,.,,,nl;,, 
nnllhtfll~ Trxt mnv  nlsn 11,- r ~ m l  :IS S I ~ E ~ ~ ~ / ~ ~ . ,  ,S,,,,cfi/,f,.. 

,agree in ha ' ! 
1 .  whicll l l ~ ~ l l , ~ r l ~  (ZDMC. ! m i .  ;xi) ( - n a j c ~ ~ ~ l ~ ~ r a l l i  a l n . 1 3 ~  t o  /~/~nrn,i s f i , b l i ? ~ .  p i n r a l i  Dtll all n l r  ~ ~ ~ ~ ~ i = , n , j y s l l  . V 1 l l P  ' h " p n h  lnlPI1. 

~ ~ ~ ' ~ ~ f ,  \vlli(.ll 1 ntlopt with I l ~ r  o l , v i o l ~ s  c ~ ~ ~ r ~ ~ d n t i o ~ ~  oI thr.1n.t word t o  phnsndi. Triv ikrnn~e.  111.  i ,  48. gives 

(233) pasavai . . . .  
(234) sarai . . 

(167) paallai 
(167) pasarai 

. . . .  

. . . .  

(ix, 122) gha- 
sadi.5 

. . . .  . . . .  (77) pasarai . . ' 

(70) dhiiclai . . ' ( 7 9  a . . 
(70) nisarai . . 
(79) "iharai . . 
(79) varahadai 

vest-. 
Cf. lamb-, sithila-. 

Sauraseni. 

. . . .  
. . . .  
. . . .  
. . . .  
. . . .  

. . . .  

. . . .  1 
(47) sakkai  . . Cf. Sak-. 
(47) sappai 

. . . .  Cf. a-li-. 

. . . .  

. . . .  Cf. ksud-. 
( roo)  uttamghai 

. . . .  

(77) uvellai . . ! . . . .  

(77) payallai . . . .  



I I . . . .  . . . .  
I I :::: . . , .  (ix, di. 137) utthe-; Saurasoni. 

.... . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  
--p 

~p 

- -  - 
. . -....... .... . . . . .  . -  -2==- 

$.~NSKKI'I'. PRAKRIT DHATV-ADCSA, ; \CCORI~ING TO :-. 

( j 7 )  patthavai,  
patthiivai. 

(37)  peri~davai 
( 2 5 8 )  n i m i a ~ i ~  
(14)  abbhuttai 
( 1 4 ) n h s i  . .  
(255) sippai . . 
( 127) culuculai 
(127) phalildai 
(258) phudari~ 
(f12) ~!ivva[lai 
(182) iilihai . . 
( 1 8 2 )  iilumkhai 

, (162)  thavai, 

Root. 

. . . . . . . .  

I ' thavai: 
(xvii, 76) t l ~ a k -  ~~abhrahsa  

kavai 
; (xvii. 7(7) tha- ~pabhrahia 

!___ - -  -- . . . .  

Form quoted. 
- -- 

1 vai. 

-p- - - -- - . .- - . . . . . . . . . . . . . . . . .  

I . . . .  
! . . . .  I . . . .  . . . .  st:- 1 uts t~!~r t i  . . I 

I . . . .  . . . .  
I / vistrndti . . ! , . . . .  . . . .  
! . . . .  . . . .  

. . . .  . . . .  1 
styai-  ! sa~kstylyat i .  ' (15) s a ~ i ~ k h n i  ! . . . .  

i sthag-  / sthagati . . . . . .  . . . .  
. . . .  . . . .  

I 
. . .  Ct. sic- 

Cf, sphur 
I 
I 

Ct. pIthak . . .  

I I REMARV.~  

. , . .  

. . . .  
. . .  

. . . .  

. . . ,  

. . . .  
. . . .  
. . . .  
. . . .  

. . . . . .  . . . .  . . . .  
. . .  . . . .  (20) iilukkllai (144) a l u i l k l ~ a i ~  Cf. d a b  

I 

Hemacandra / Vararuci. 
...... -. - ~- . 

1 . . . .  . . . .  . . . .  

I I I  lor .  P. t h n k k e ~  i*. a t n i s l ~ r i n t .  2 St, tny best >IS P. LIRS rilunyhni 

kai.1 ! 

. . . .  

(36) ot tharai .  . 
(36) otthallai 

Kra111adiSval.a. 

- 1 -  
(ix, 120) thu-  1 Sauraseni. 

nadi. 
(163) uttharai 
(163) utthallai, i Cf. ut-Sal.. 

otthallai. i 

Rima-barman I ,I- ,, arkaklcjeya (TarkavZgiSa) I 

. . . .  1 (164) vittharai 

. . . .  / (164) virillai 
. . . .  (36) vihallai . . , Cf. vi-ru-. 

. . . .  I . . . .  
(35) ot tbai  . . (45, 102) otthiii  

. . . .  (45, 102) dhak- I CI. chad-. 

I " "  

i (102) thaai,  (45)l 
thaei. 1 

stl15- / tisthati . . (16) c inha i  . . ' . . . .  . . . .  1 . . . .  . . . .  i 

I (16) thiiai: tllgi. ! (26) thzai, thiii (76) thsai,  thiii (9) th8i . . . . . .  I 

. . . .  . .  (16) thakkai 1 . . . .  1 . . . .  
I 

(102) thakkai I Cf .  phakk-. 
( 16) nirappai . . i . . . .  . . . .  . . . .  . . . .  ! 

. . . .  . . . .  . . . .  i I (xii, 16) cittha- , (ix, 136) cittha-i Sauraseui. 
' 

I di . di. 1 (298) ciothadi 
I 

. . . .  . . . .  . . . .  ! I (xii, 32) scinta-1 Magadhi. 

: . . . .  . . . .  

I tigthanti . . . . . .  ( ~ j )  th iamt i  . . 
(395) thar i~ t i .  . . . . .  1 t i r t l ~ a t u  . . . . . .  (26) thzau,  

thzu. ! 
. . . .  , st!~iisyati - . : (26) thsahii, 

thZhii. 
uttisthati . . (17) ukkukku- . . . .  

rai. 

di, (? )  kcibtadi. ' 
. . . .  . . . .  ! (xvii, 67) thak-  I Apabhram~a. 

kai. 
(75) !haanti . . I (9) thaant i  . . . . . .  

. . . .  I . . . .  Apabhrah~a. 

. . . .  ; ( 9 ) t h i u "  . .  . . . .  

. . . .  . . . .  (9) thlhi i  . . 1 

. . . .  . . . .  . . . .  i 
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- - 

~nrk- .  
(75) v i~~lhara i  . . . .  . . . .  . . . .  (17) vini11a1-ai Cf. above. 

. . . .  . . . .  . . . .  (3 )  vissarai . . (16) visarni 

. . . .  . . . .  . , . .  . . . .  (15) visurai ? . Cf. khid-. 
(75) visarai . . . . . .  . . . .  ( 3 )  visarai . . (16) visarai 

. . . .  . . . .  . . . .  . . . .  (ix, 140) visu- Saurasetli. 
maradi. 

. . . .  . . . .  (46) osai (D . . . .  . . . .  
! uttasai).  

(197) di~itbhai . . . .  . . . .  . . . .  . . . .  
(197) lliasai . . . . . .  . . . .  . . . .  . . . .  Cf. Ins-. 
(107) sn~iisai . . . . . .  . . . .  . . . .  . , . ,  

1 

SANSKRIT. 

I 
- ~ . 

1 (182) chivai . . 
! 

! I (182) chihai . . 

- - 

: T W ,  Pk,,/oL 
So all 111y MSS. P. p~rri lh~rar.  So a l l  I I I Y  AISS 1' , I < I I V , I ~  

PKAKRIT I . H ~ T v - A D E ~ A ,  ACCORDING TO : - 
- . .- -- - - - 

I R E U A K K S .  

~- I _ I-.. _ 
I 
1 . . . .  . . . .  . . . .  Cf. below aud i c~ lup- .  . . . .  . . . .  . . . .  . . . .  . . . .  ! 

. . . .  . . . .  

i  ROO^. ( Form quoted Hernaca~ldra 

I (182) pha~hsai  i , (19) phalilsar 1 (144) p h a ~ i ~ s a i  Cf. vi-ram-vad-. 
. . . .  . . . .  . . . .  . . . .  (182) pharisai I I I ! 

. . . .  . . . .  . . . .  . . . .  . (182) phlsai . . 1 I 
I . . . .  . . . .  ' parispriati . . . . . .  . . . .  1 (29) chivai . . ' Cf. above and 
1 I chup-. 
I . . . .  . . . .  j . . . .  i (29) chuai . . Cf. chup-. 

sprstam . . (DNM' ' iii, 36) . . . .  I . . ! (29) chikkiatil ! (182) c h i k k a ~ h  Cf. k ~ u - ,  c l ~ u p - .  
chikkaln. I 1 

. . . .  (258) c h i t t a ~ n  . , . .  1 1 (29) chittiam (182) c h i t t a ~ n  Cf. chup-. 
. . . .  . . .  . . . .  . . . .  I (29) chiviam 
. . . .  . . . .  . . . .  spysyate . . (257) chippai 1 (zq)  chippai . . Cf. chup-. 

. . . .  . . . .  . . . .  . . . .  (257) chivij jai 1 I 

!h- ' sprhayati . . (34) sihai . . . . . .  . . . .  . . . .  I . . . .  I Cf. ka i~ks- .  
hut- ( spl~utati . . (231) phuffai (53) phuttai . . (Or) phuftai . . (15) phutfai  . . (Sg) phuffai . . i Cf. bhrari14-. 

Riima-sarman 
Vararuci Kramadis\~arn.  / ( T a r k a v q i i a ) .  I JIirkai.~tlcya. 

I 

I 
I (131) phada i . .  l (53) p l~uda i  . . (61) phudai I . .  (15) phudai . . i (85) phudai . . / prasphufati . . . . . .  1 . . . .  . . . .  . ... 1 (147) P ~ P P ~ u . ~ -  
! 

I 
. . . .  . . . .  . . , .  (35) papphodael (147) pappllo- 

i fai  

1 I d a ~ .  
hZsena spl~ufati, (114) 111urai . . . . . .  . . . .  . . . .  . . . .  

~ h u r .  , sphurati . . , . . . .  . . . .  . . . .  I I jr65) culuculai . . . .  

Cf.  bhra~i lk- .  

Cf. lad-. 
Cf. spand-.  

. . . .  . . . .  . . . .  . . . .  (165) phurai I nv snlarati . . (74) jharai . . . .  . . . .  . . . .  . . . .  Cf. kgar-. , (74) jharai : 1 , . , . . . . .  . . . .  . . . .  
(74) pamhuhai . . . .  . . . .  . . . .  I 1 : : :: (74) payarai . . . . . .  . . . .  . . . .  I (74) bharai . . ; (18) bharai . . (49) bharai (D. (3 )  bharai . . (14) bharai . . i Cf. bhy-. 

marai) . 
, (74) bhalai . . ! . . . .  . . . .  . . . .  . . . .  
(74) ladhai . .  ! . . . .  . . . .  . . . .  . , . .  

vimharai . . . .  . . . .  . . . .  . . . .  Cf. below. 
(74) sarai . . , . . . .  . . . .  . . . .  . . . .  I . . . .  

a .  
. . . .  . . . .  . . . .  (14) sud l~a i  

: (74) sulnarai j (18) sun~arai  (40) su~riarai 1 (3) sulnarai . . (r4) sr l~narai  I 
I 

(D. su~niirni) ! 1 
. . . .  . . . .  . . . .  (xii, 17) sulila- ( ix ,  140) suma- i Saurascui. 

~ x d i .  radi. 
praslnarati . , 1 . . . .  . . . .  . . . .  . . .  (18) parnmaai 1 

. . .  vismarati (75) pa~nllusai . . . .  . . . .  . . . .  . . . .  I CE. p a - ~ u u s - ,  pra-  
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I I - -- 
SANSKHIT PRAKRIT DHATV.KDESA, ACCORDING TO :- 

- .. 

Root. I Form quoted. 

par i s ra~ i~sa te  
svadate . . 

............ 

I I Riima.Sarma~~ Hemacandr:l. Vararuci. Kramadis\-ara. 
(Tarkaviigiia). Miirka~?rl~ya 

svad- 

REJIARKJ 

( z  j8) cakkhiam 
(146) kamava- 

sai. 
( I&) lisai . . 
(146) lottai . . 
(146) suai . . 

i . . . .  . . . .  
(45) hammai (46) hammai 

Cf. ad-, cat? . . . .  

. . . .  

hallti . . . . . .  
(244) harnmui 

(100, 152) cak- 
khai.  

(152) saai 

han- 

. . . .  

. . . .  

. . . .  
hatah . . (244) ha6 . . 
hatva . . (244) h a n t ~ n a  
hantavyam . . , (244) bamtav- 

vam. 
hanyate . . (244) havijjai 

(244) h a ~ u m a i  

. . . .  

. . . .  ! 

I I hamm- 
. . . .  Cf. haw. 
. . . .  Cf. 5-gam r 

i . . . .  . . . .  ~ . . . .  . . . .  I Cf. luth-. 
(28) suai . . I ( so)  suai, suvai 1 

harnm- 

has- 

(28) sfid. s6i 1 (50) soai, s6vai 
. . . .  (ix, 138) suadi 
. . . .  (ix: 139) suvis- 

I 

I sadi. 
. . . .  1 (ix, !39) auvi- 

dam. 
1 . . . .  (102) sottiina 

. . . .  (102) sottav- 
1 vaih. 

. . . .  1 (ix, 139) suvi- 
davvam. 

! . . . .  : (102) sot tum 
. . . .  (ix, 139) suvi- 

i dum. 
. . . .  1 (82) ha i~a i  . . 
. . . .  1 (82) hammai 

. . . .  (ix, 145) hanadi 
I . . . .  

. . . .  hammati . . (1Gz) hammai i , . , .  

ahammati . .  , (162) zhammai . . . . .  . ,  . .  
. . . .  nihamtnati . . (162) nihammai . . . .  
. . . .  nirha~nmati  . . 1(1O2) bihamrnai . . . .  

. . . .  prahammati . . (162) paharn- , , . ,  I mai. 
hasati . . i (196) gumjai . , . .  , . , .  

. . . .  . . . .  1 (1q6. 239) hasai 

1 , 
SaurasCni. 
Qauraseni. 

Sauraseni. 

i 

~auras~ui .  1 

~aurastlli. 

Cf. 5 1 ~ .  
Cf. belos. 

hamm- 
Sauraselli, 

. . . .  . . . .  . . . .  

. . . .  hasyate . . 1 (240) hasijjai (58) hasijjai . . ' 

. . . .  1 (249) hassai . . (58) hassai . . 

. . . .  I . . . .  jahati . . . . . .  

. . . .  l i inan~ . .  , . . . .  . . . .  
i . . . .  . . . .  juhciti . . I (238) havai? .. 

. . . .  . . . .  I (238) hivai . . 

. . . .  . . . .  i . . . .  I 

1 I 

i : : :  , . . . .  ! I 

I . . , ,  i . . . .  
. . . .  Cf. above I . . .  

. . . .  ; (21) cukkai .i 

. , . .  ' (184) cukkatil . ? = blira~tal~l~ 'i 
1 
! 

ld~raki., 
I . . . .  . . . .  Cf.  bhfi-. : 

I . . .  
(88) huai 

I / ~ 1 1 k i ~  : 

1 This is do~lbtful Three of  m y  SISS. (0, 10, a n d  Ox) rrad hh?tkkn( rriltknli. anrl two read b / ~ > l u t  c r ~ k k n h .  P,  eme~lds  lo  Alihn: , , , , i r (  
cll~elld to h i k a t  c u k k a ! ~ .  Flc. 177 gi\.es hkrni , ,n l i  = ( r r k k o i .  I~ut  in M k  J1,hroliri- is  plovirlt.d lor cl.;ewilrr,*, i l l  \.ii. ~ 0 ; .  1 tl~rrrfore n d ~ p  ' 
alion of b h i k h n .  l o  hhkn . So also. c f rkhnl i~  is doubtllllly rcierrerl to hrl~nri i .  CI hhr.rrrir(.-. 

T f f i i i  of t e e  t o  to  h i  is I o u i ~ l .  S i s l ~ c l  t ~ s t i  f I s i l t .  They may = Lhnr!a/t. CI .  IliscI~eI'~ (;ramma1""! 
! 



I (241) hupai . . (56) hlinai . . (73) Iiuqai . . (87, 8s) liut?ai 
. . . .  . . . .  . . . .  . . .  (88) hnvai . . Cf.  bhti-. 

. . . .  . . . .  . . (ix, 1 3 4 )  l i ~ l ? a -  Sauraseni.  . . . .  di 
I . . . .  . . . .  . . . .  . . . .  I (19) I ~ u a ~ h  . . / hutam . . 

. . . .  . . . .  . . . .  (19)  Iiuatitfi . . . , . .  / hutaviin . . , 
1 

I 
hayate . . (242) l l ~ ~ n i j j a i  (j i)  bui~i j ja i  ( 7 4 )  [ I ~ u ~ i j j a i ]  (19)  :liupijjai] (05) hupijjai 

. . . .  
(242) huvvai ( 5 7 )  huvvai . . (74)  [ h ~ ~ \ r v a i l  (10)  [huvl~ai l  ((15) huvvai 

. . . .  . . . .  . . . .  
' adi.  

. . . .  . . . .  . . . .  . . . .  . . (234,  239) barai, h!. harati , Cf. grah- .  . . . .  . . . .  . . . .  praharati . .  (84) paharai . .  1 . . . .  . . . .  . . . .  . . . .  (84)  sarai . . I . . . .  . . . .  . . . .  . . . .  . . . .  vyiharati . . I (76)  kukkai. ! 
kokkai. i . . . .  . . . .  . . . .  . . . .  (76) pokkai . . 1 . . . .  . . . .  . . . .  (76) vzharai . .  ( . . . .  I 

. . . .  . . . .  hriyate , . (250) hari,i,iai . . , ( r u )  liarijjai, , (17.3) 1iarij)ni 1 
I Iiariai. 

( 2 j 0 )  hirai . . 1 (60) hirai . . 7 )  i i  . . ' (20)  hirai . ' (17.3) 11irai I 
. . . .  . . .  . . . .  . . . .  I (Po) hirijjai. 1 

I 

I . . . .  . . . .  . . . .  . . . .  
hiriai. hirii I 

vyZhriyate . . (253) vHharijjai I . . . .  . . . .  . . . .  . . . .  i (253) vnhippni 
. . . .  h!? , harsati . . 1 (235) harisai . . ! ( 1 1 )  harisai . . , (72)  liarisni . . ' (53) harisai 

he? . . .  hesitam . .  ' (258) hisatna. . . . .  . . . .  . . . .  1 

INDEX 11. 

In the followillg Index, for the purpose of alphabetical order, the letter y ,  in- 
dicating the \ln-Suuti described by Heillacaildra, is ignored, and treated as if it did 
not exist. 

Thus, uvarizclzai, so far as the alpllabetical order is concerned, is treated as  if i t  
\yere n a m c h n ~ .  This is necessary in order to ~ e r i n i t  of easy colllparison being made 
wit11 the forills quoted hp the other gralnmarians, \vile do not indicate the va-S7<ldfi. 

For similar reasons, all words heginning with 71 are treated, so far as alphabeti- 
cal order is concerned, ~s if they l,egall n~i th  ri ; tliat is to say, all words beginning 
wit11 11 will be found uiider ! I .  

In the colt~~nln allotted to Helllacal~dra, the sign * indicates tliat the word is also 
folllld wit11 this meaning in the Desil~en~amalii. In  the colu~mi for KrainadiSvara. 
the lettel I) indicates the reading found in the edition of the relevant chapter of 
tha t  author's grammar in nelius's R n d ~ c e s  Pg~c~critccm. 



. - -- -- - - . 
AdeSa I 1 REIIRKS. 

RBtna-Sar~nan I Hemacal~dra.  I Vararuci Kramad~svara  MHrkal~deya. 
(TarkavZgiSa). , 

aya~nchai  . . karsati * . . . . . .  
aicchai . . , gacchati * . . . . . .  
aii . . gacchati * . . . . . .  
akkalndai . Hkralldati . . . . . .  
akkamai . . a k r a m a t ~ .  . . . . . .  
akkusai gacchati " . . . . . .  
akkhivai . . , i ik~ ipa t i  . . . . , .  
akkhodei . . ; asim k G 5 t  . . . .  

karsati.* 
agghai . . riijate . . .  . . . .  

. . . .  agghavai . .  pfirayati " . . .  
agghaai . . Bjighrati . . . . . .  
agghadai . . .  piirayati * . .  j . . . .  
amgumai . . ; piirayati " . . i . . . .  
acchai . . : RstE . . . . . .  

1 . I . . . .  acchae . . . .  
. . . .  acchadi . . 1 I asti 

acchi~hdai . . iicchillatti . . i . . . .  
ajjai . ! arjati  . . . . . .  

! . . . .  ajjatthai . ; . . . .  
. . . .  aijijjai . . ; arjyate 

ajjhassai . . I Hkr6Sati ':: : : 1 . . . .  
. . . .  a ~ n c a i  . . karsati * . . 

. . . . . .  adcai . . .  
a t ta i  . . kvathati * . . I , . .  

andakkhai . . 1 kypa t i  * . . . . . .  
a ~ ? a i  . .  I . . . .  . . 
a~?acchai  . . karsati * . . . . .  
a1~2i j  j ai . . ajh5yate . . . . .  
al!urujjhai . . al~urudhyate . . . .  
a~!urumdhijjai ! anurudhyate . . 
a~?uvaccai . . anuvrajati . . . . . .  
anuvajjai . . gacchati . . . . . .  
anuhiiam . . anubhiitam . . . . . .  

. . . .  anhai . ' b l ~ u i ~ k t e  * . . 
. . . .  at thi  . . asti 
. . . .  appaquai . . . . . .  

. . . .  appZhai . . sali~dikati * . . 

. . . .  appei . . : arpayati . . 
a p p I ~ u ~ ~ n r i  . . I nkriintah * . . . . . .  

. . . .  abbhagacchai I abhilnukham 
iigacchati. 

. . . .  abbhicjai . . sa~ilgacchate * 

. . .  a l~bhut ta i  . . , +nati, pradip-  a ti..::' 

. . .  allatthai . . ; utksipati :'' . 

. . . .  alliai . . ' upnsarpati . . 

. . . .  allivai . . arpayati . . 

. . . .  alliai . . 1 a l i y a t ~  * . . 

. . . .  avaakkhai . . pasyati . . 

. . . .  avaacchai . . hliidatc. 1115- 
dayati.* 

. . . .  avayacchai . . paSyati * . . 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. , . .  

. . . .  
asti 

. . . .  
I . . . .  

. . . .  
I Bgacchati 
I . . . .  

. . . .  

. ,  . .  
Hkramate 

. . . .  

. . . .  
. . .  

. . . .  

. . . .  

. . . .  

. . . .  
1 . . . .  
I . . . .  

. . . .  

. . . .  

. . . .  1 . . .  

.... 
! . . . .  

. . . .  

I . . a .  

1 
I . . . .  

. . . .  ! 

. . . .  
i . . . .  

. . . .  

. . . .  

. . . .  ! 

. . . .  I 

. ... 

1 

DNM. i, 37, ak. 
kh6dai. 

I 

Sauraseni. 

Cf. Qjatthai. 

011ly in DNM.i.13. 

Cf. iinni. 

I 

i 
CI. alliai. 

I DNM. i ,  50, ava 
acchai. 
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avayajjhai 

. ..-.-... i --- -- 
I R31na-barman Markandey a ' Hemacaudra. 1 Vararuci. Kramad~bvara .  (TarkavHg~sa). 

- -  . - - --Ip----- I - .~. 

I . . . .  . . . .  . . . .  .... . . paSyati * 
' I 

. . pasyati *: . . . . . .  . . . .  1 . . . .  : . . . .  

bNh1 i :  48. ava 
ajjhai. 

. .  DNhI. i, 59, ava- 
Hsai. 

. . . .  Sli~yati * . .. . . . .  . . . .  . . . .  
I ! 

avakkliai 
avaj j asai 
avajjhai 
avattai 
avarumaai 

pabyati *. . .  / pakyati . .  / pasyati . . 
I gacchati * . . . . . .  . . . .  

avarumdijjai . . parirabhyate * . . . .  

pasyati . . 1 pa iya t i  
. . . .  . . . .  

1 11. 1 Only in DLVM. i ,  

. . . .  . . . .  1 pasjrati . . . . . .  . . . .  

. . . .  . . . .  . . . .  I i , apavartate . . 
parirabhate * I . . . .  . . .  1 : ::: . . . .  

11. I Cf ovasai 
I Cf. ovihai .  

avavisai . . 
avavihai . . 
avasiai . . 
avasehai . . 

. . . .  
gacchati, na- 

Sy:~ti * 
racayati * . . avahai . . DNM. i, 37, ava-  

hei. 
gacchati, na- 

Syati.* 
krapate * . . 
muicati * 
vijiiapayati * ' I 

. . . .  
dahati * . .  , 

avahzvei 
asnhedai 
avukkai 
(?J  asaai 
ahiiilai 
ahipaccuai 

CE: vokkai. .... . . . .  
j icchati .. i . . . .  

agacchati, gyh- 
I 

1 abhibhavati . .  1 . . . .  ahibhavai 
abimihai (?) 
ahiremai 
ahilamkhai 
ahilamghai 
ahivemap 
ahisiai 

. . . .  I 

. . . .  
pirayati * . . ( 
klbksati . . 1 
ksnksati * 

. '  I . . . .  
I 

1 See ahislhai.  

. . . .  . . . .  
abhibhanakti . . . .  

. . . .  i .... 
Hkramate 

, aj8n;iti . . 
I 

. . . . . .  
. . . .  ahisihai, (?) ahi- 

, . . 
mihai. 

i 
I .... Cf. sshai. 

- 
a. 

. . . .  .... . . . .  I ~ g a c c h a t i  
iyaijhni , . vepate * . . I  . . . .  I . . . .  . . . .  .... . . . .  Haddki , . v ~ p r i y a t t  * .  . , . . . .  

lacchai . 

I . . . .  . . . .  . . . .  I I 
i~ambai . . 
ii . . 
c h 8 i  . . 

I 

"epatE * , , . . . .  . . . .  . . . .  i 
. . . .  . . . .  . . . .  I : : : :  (?)  Hyiiti 

. . . .  ijiRhrati * . . . . . .  . . . . I . . . .  
iilnchai . .  kaqati * , . I . . . .  . . . .  . . iilchai , , , 

. . . .  . . . .  . . . .  1 . . .  . 1 . . : :  , "am". iuddn i  , . majjati * . . ' . . . .  . . . .  . . . .  lgacchai ! 

. . . .  . . . .  
I I igrcchati . . , . . , .  

. . 
! ica~kadi , . gagr  . . . .  . . . .  . . . .  Biatthai , , 1 : : : :  I hIHgadhi. 

. . . .  . . . .  . . . .  . . . .  i I 

sgacchati . . Cf. ajjatthai.  !dh'p~a' . . lrabhyate * . . , . . . .  . . . .  . . . .  . . . .  I . . . .  adhavai . irabllatc * , ; . . . .  1 i rnbhate  . 1 
i . - . .  

Cf. rlhavai. 
.--------.I 



Bdhaviai 
Bnai 
Ht~5vai 
Hniai 
Hnei 
5darai 
Brajjhai 
Brabhai 
Zrambhai 
Hrunnai 
Zruhai 
Hr6ai 
Br6lai 
Hr6vei 
Hrohai 
Hliddhaln 
Blihai 
Zlukkhai 
Zlumkhai 

. . .  
. . . . .  

I Znayati 

( Bnayati 

. . . .  
5r6hati . . 
ullasati * . . 
puiijayati * . . 
Br6payati . . 

. . . .  
i i s l i ~ t a ~ n  * . . 
sprsati * . . , 

Z\.aZ;ai 
Bvibl)llavai 
Zvlbl)hfi6 
Psamghai 
Zhai 
Zhammai 
iih6dai 

upagfihati 
Hvirbhavati 
ivirbhutah 

. . . .  

. . . .  
iigacchati 

.... 
.... 

Zgacchati . . 

. . . .  . . . .  icchai . . I i cchay  . . . . . .  .... ' .  ( . . . .  ijihai . . . . . .  I . . . .  I jighrati 

upaszmyati . . Cf. uvasamal 
upaSHmy ati 

I . . . .  
I . . .  

uasamai . . . . . .  

. . , .  I 

. . . .  I Cf. oggahai, 
u d g r a h a ~ a t i  . . I Cf. oge;5hai. 
udghiitayati , 

. . . .  

. . . .  

uasa~iimai . . 
ukkuLkurai . . 
u k k u s ~ i  . . 
ukk'isai . . 
ukk6sarh . . 
u k k l ~ a a m  . . 
ukkhayam . . 
ukkhivai . . 

. . . .  
uttisthati . . 
gacchati * 

i 
. ... . .  1 

utkrstarn . . 1 
. . . .  

utkhHtam . . 
u t k ~ i p a t i  . . I 

ukkhudai . . 1 tudat i  . .  I 
ukkhubbliai . . . . . .  ! 
uggai . . I udghZfayati * i 

1 uggahai . . , racayati . . , 
uggHhai . . . . . .  
ugghadei . . j . . . .  
ugghldai . . 1 udghstayati . . 1 
ugghusai . . , mHrsti * 
umghai . . ; nidrBti * : : 1 
ucciu?ai . . uccin6ti 

- ' .  i 
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I 
REMARKS. 

Riima-sarn~an.  MPrka"deya. Vararuci. Kra lnad isvara  (Tnrkav3qiSa,,  
I 

ucc@i . . uccin6ti . . 
. . . .  ujjambhii . .  1 

utthai . . ut t i~ tha t i  . . 
udaijjiii 
udd~i : . '  : , I u(dayatC ' . "  . . 
unnaai . . . .  
u!lniirnf.i . . . . . .  

unniilai . . . . . .  

. . . .  uccindti 

. . . .  ujjrnlbl~ate  

. . . .  . . . .  

. . . .  uddiyate 

. . . .  . . . .  

. . . .  unnadati 

uttasai . .  i . . . .  
uttha~igllai . . utkripati, un- 

1 
namayati * 

. . . .  

. . . .  

. . . .  

. . . .  

. . .  

un~larnayati . . 
. . .  
. . .  

I 

utthanghai . . I . . , , 
uttharai . . ~ . . . .  
utthalai , , , . . . .  
uttllallai . . i ucchalati . . 
utthlrai . . : iikra~nate * . . 
utthedi . . . . . .  
uddilai . . / Bcchinatti *: . . 

. . . .  
ucchalnti . . I . . . .  

. . . .  I 

. . . .  

. . . .  

unnamayati Cf. unnHmai. 

I 
uddhamai . . . . . .  . . . .  
uddhumiai . . ' . . . .  1 . . . .  
uddbumZi . . uddhamati. pfi- uddhamati . . 

lavati.* 

( s i c ) .  
unnlmayat i  

( s i c ) .  
uttambhayat i  

. .  . . . .  / utstmdti  
. . .  . . . .  
.... ut t igha t i  . . 
. . . .  i . . . .  

I uddhamati.  

DSM. i, ~ 3 7 ,  ut- 
thamghai. 

Cf. ottballai,  

Sauraseni. 
DNM. i ,  117, od  

Cf. uvnHmei. 
DNbI.  i, 117, up- 

phiilai. 

dzlai. 
j uddhamati . . . .  . -  I . . . .  

? uddhumai. 
1 , uddhamati 

. . . .  DNM. i, 117, pii- 
, rvate, and om. 

ullnan~nyati , 
udbukkati . . ' 

. . . .  see 6sai. 

. . . .  I Cf. utt :~f ig, ia i ,  
1 DNM.  i, 13: om 
I ullnamayati. 

ti.* 
, . unmilati . , I 
. . ' unmilati . . 
. . . . . .  

. . . .  
utstrn6ti . . 

. . . .  

, unmilati . . . . . .  
i unmilati . . i . . . .  

. . . .  udvartat? 
. . . .  n d ~ ~ n r t n t ~  . . 

Cf ottharai.  
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okkhanai 
oycaliai 
oggdai  

Adeia, 1 .. .- . - - . - . - -- -- - - . -- - .. 

~ < E ~ I . A H K S .  ( REina-Sarman ' 

j 
M l r k a ~ d e y a .  

- .- I 
--. . -  ._ _ - -. . I 

I- - --- 

ulluvai . . . . . .  . . . .  . . . .  I . . . .  ullunsti 

o g ~ s h a i  
oggha6 
oe;chei 
oneanai 
ottliai 
ottharni 
ot thallai 
oddslai 

i ulluvlmi . . I . . . .  . . . .  

ovvevai 

6akkhai 
iiapgai 
oamdai 

.... 

. .  , . . . .  . . . .  . . . .  . . . .  I karjati . . Cf. oilgal?ai. 
I . .  , . . . .  . . . . . .  / pmticchati . . praticchati . . I Cf. uggahai. 

. . . .  . . . .  . . I ri)~nanthava- I . . . .  . . . .  
ti.* 

. . . .  . . . . . .  . . . .  i . . . .  i udgrlhayati . .  Ci. ugg8hai- 

. . . .  . . . .  . . . . . .  . , . .  I udgh%tayati . . I I I 

. . . . . .  . . I . . . .  I . . . .  1 udghstayati 
I . . . .  . . . . . .  . . . .  i 
I s t l ~ a ~ a t i  . . I sthagati 

I . : . : I k v a ~ ~ a t i  . . 
. . . . . .  . . . .  1 . . . .  ! 

. . . .  . . . .  . . . . . .  . . . .  I Cf. uttharai: 
. . . .  . . 1 . . . . .  . , , cf. utthallal. 

. . . .  . . . .  . . . .  . . . .  Only DNM. i .  I1; . . Zcchinatti * I 

i I I Ct. udd8lai. 
. . . .  . . . .  chHdnyati. plii- I . . . .  . .  . . . .  

, vayati.* i I 

i . . . .  . . . . . .  1 ud\:ijat(- 1 . . . .  . . , .  , D, uvv~vai. C' I . .  
I ' ur.v~vni .  I . . . .  . . . .  . . .  . . . .  . . pacvati * . . ' 

. . . .  . . . .  . . . .  . . i vvapnoti " . . 
. . . .  . . . .  . . lcchinatti  * . . , . . .  . , . .  

i I 
/ 1 

. . . .  I i ullunami . . I ulliidhni . . I . . . .  . . . .  . . . .  . . . .  i 
ulliirai . . 1 tudat i  :k . . I . . . .  . . . .  . . . .  
uva iha i  . .  . . . .  . . . .  . . . .  . . . .  

I j 
uvarujjhai . . i uparudhyate . . . .  . . . .  . . . .  
uvar u ~ i ~ d h i j j a i  1 uparudhyate : . . . .  . . . .  i :::: ' I uvasappai . . ' upasarpati . . 1 . . . .  . . . .  
uva..rlnai . . I upakjmyati . . 1 . . . .  .... . . . .  

. . . .  . . . .  . . . .  uvahatthai . sa ~ ~ Z r a c a y a t i  1 
i 

uvahuri~jai . .  upabhulikte . .  / . . .  1 . ... 1 . . . .  
uviXlari~bhai . . ; upslabhate . . i . . . .  . . . .  .... 
uvellai . . j prasarati * . . . .  . . . .  . . . .  . .  I 

uvveai . . . . . .  . . . .  . . . .  . . . .  
I I udvijate 

uvvidhai  . . udvestate . . .... . . .  . . . .  . . . .  
uvvt.vai . . . . . .  . . . .  . . . .  . . . .  1 udvijati  . . i Cf. ovvlvai. 
uvvev6 . . udvegah . . . . . .  . . . .  . . . .  . . . .  I 

ussikkai . . i mniicati, utksi- 1 . . . .  I . . . .  I . . . .  . . . .  
) pati.* I 

uhai (? )  . . . . . .  . . . .  . . . .  . . . .  (? )  ubhati 
iisalai . . I ullasati . . . . . .  . . . .  . . . .  . . . .  
fisuli~t~hai . . ' ullasati . . . . . . . .  . . . .  . . . .  

. . . .  

. . . .  

. . . .  

. . . .  I . . . .  
Cf. uasarl~ai. 

. . . .  

uvvattai . . . . . .  1 . . . .  . . . .  
uvvaai, uvvHi I udvl t i  . . ! . . . .  . . . .  

I i 
uvviai . . . . . .  . . . .  I . - . .  i~vvi i ja i  . .  1 . . . .  .... . . . .  
uvvivai . . 1 u d v i j a t ~  . . : udvijate . . i . . . .  

. . . .  

. . . .  

u d v a r t a t ~  . . . .  
. . . .  
. . . .  
. . . .  
. . . .  

DNM. i, 19, IIV' 

vellai . 

uv\.ivvai . . . . . .  . . . .  .... . . .  
uvvellai . . : udvestate * . udvestate . . , udvestate . . i u d v e ~ t a t e  . . 

I 

I 

. . . .  1 
I udvijate 

udvijatE I 
r~dvijate  

, udvijate I 
u d v e ~ t a t e  . . / DNM. i,  I 17, pra. 

i sarati. Cf. uvel. 
! i lai. 
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oarai 
dallai 

1 avatarati . . I . . . .  . . . .  . . . .  
avavartate ,  ( ?  apavartate  

apavartate. 
. . . .  avagiihate 
. . . .  jighrati 
. . . .  . . . .  
. . . .  . . . .  
. . . .  . . . .  , parivartate . . apavartate  

. . I avakiisate . . avakiisate 
I avakiisate . . . . . .  

.. / . . . .  avagghate 

agihai 
djimbhai 
6rasai 
drummii 
dlumdai 
dvattai 
dvisai 
ovZsei 
6vihai 

. . . .  . . . .  
avatarati * . . . . . .  
udviiti * . . . . . .  

. .  . . . .  virecayati :': j Cf. ullu~uclni. 
Cf. ava t ta i  

I 
Cf. avaviisai. 

Cf avavahai.  ogi i-  1 hai. 

! 
j D. ut tasai .  
I 

. . . .  . . . .  
avagiihate * . . avagiil~ate ! 

ovZhae 
dvIhiam 
dsai 
dsukkai 
dhai 
dhiv ai 
6hirai 

.... 
tejayati'l . .  
avatarati * . . 
iikramate . . 
nidrzti . . 

kaam . . I krtam krtam 
kakkhai . . klbksati 

: 1 . . .  
kanai . . . . . .  . , . .  
katthai , . . . . .  . . . .  1 kade 

. . . .  

. . . .  

. . . .  
kvathati 

. . . .  

. . . .  

1 D. kaddhai.  
. . ( MBgadhT. 
. . I Cf karisai, kat- 

thai .  
. . 1 Cf. k a c h a i  

. . . .  
I karsati 

I kvathat i  kadhai . . 1 kvathnti . . i kvathati 
kanai . . I kanati . . . .  . . kvathat i  

livanati 
. . . .  

krtah 
ka thaya t i  
k r a m a t e  

. . . .  
. . .  

. . 
katthai . . kathyate , . 
kadam, k a d ~  . . krtam . . 
kadhedi . . kathayati . . 
kamai 

/ Cf. kahijjai. 
. . ' MBgadhi. 
. . I Sa"raseni. 

. . . .  

. . . .  

. . . .  
. . .... . . . .  

hmavasai . . 1 svapiti * . . . .  
. . . .  kampei . . kampayati . . 

kammai . . ksuralh karoti* . . . .  kanlmavai . . upabhuilkt~ 1: I . . . .  kammci . , bhuilkte x . . . .  
karai . . kariiti 
karai I 

[mai. 
DNM. ii, 50, kanl. 

. . .  Cf. kunai. 

. . .  
. , .  

. . ka:iiti 
kariiti 

. . . .  
. . kriyate 
. . karsa.ti 
. . . . . .  

kareti 
. . . .  

. . . . . .  

I kardti 
. . . .  

. . . .  
karsati . . 1 Cf. kaddhai. 

I 
. . 1 Sauraseni 

. . . .  I . . . .  " I 

. . kauti . . 

. . kathayati , , 

. . kathyatc . . 
. . . .  . . 

. . .  
kariiti 

l 

a Cf. liatthai . . . .  
kathyat? 
kathayati 

. . . .  





. . . .  . . .  . . . .  khulai . . . .  1 ksunatti  
kheddai . . ramate * . . . . . .  . . . .  . . . .  . . . .  I 
kboddai 1 :  ! . . . .  I . . . .  . . . .  t rutyat i  . . . . Cf. khudai.  

gacchai . . 
gajjai . . 
gadhai . . 
gaufhai . . 
gamijjai . . 
galniai . . 
gamiadi . . 
gamesai . . 
gammai . . 
gamma? . . 
galai . . 
galatthai . . 
gavesai . . 
gasai . . 
gabijjai . . 
gahidam . . 
giai . . 

gamyatZ- 
gamy a te  
galnyate 

. . . .  
. . gamyate 

gamyate 
. . . .  . '  I 

gacchati 
garjati 
ghatate 
grathnati 
ganlyatc 

. . . .  

. . . .  
gavesayati 
gamyatE 

. . . .  

. . . .  
ksipati 
gave~ayati 
grasatE 

. . . .  

. . . .  
gHyati 

. . j  . . . .  

I Sauraseni. 
! Cf. gavesai. 

. . I Avanti. 

g2au . . . . . .  
g Ba? . . . . . .  
gsamti, gianti i . . . .  
giahii . .  I . . . .  
g t  . . 1 gsyati 
giu.. . . . .  

" / g i h ~  . . . . . .  
gihijjai . . . . . .  
gijjai . . I  . . . .  
gijjhai . ! gydhyati 
ailai i 

. . 

. . 

. . 
. . . .  

gamyate 
. . . .  
. . . .  

Cf. ga~nesa i  
I 

. . . . . . .  

. . , gamyate 
. . . .  

. I . . . .  

. . . . . .  

. .  I . . .  
' g ~ h y a t e  

. . . .  
. . . .  

' gyhitam 
gHyati 

. . . .  
. . . . . .  

. . . .  

. . . .  
. . ' gHyati 
. . . . , .  

. . 

. . 

. . 

. . . . . .  . . . .  
. . . .  : giiyati 

. . 1 gHyanti . . i . . . .  

. . . . . .  i . . . .  

. . [gHyati] . . I giiyati 

. . . . . .  gHyatu 

. . . . . .  1 g h y a t i  

gZyati 
gHyatu 

. . .  
gHyanti 
gZsvati 
giiyati 
gHyatu 
gHsyati 
gyhyate 

. . . .  

. . . .  
. .  I guiicellai 

gumj ai : :  1 
~umjullai, gum- 

jollai. 
gulijellei . . 
gu~lhai . . i 

. . . .  . . . .  I I . . . .  I vilulati I Cf. guiijellai. 

. . I ~ f .  guiicellai. 

. . Apabbramsa. Cf. 
grnhai. 

, vilulati 
, gyhnsti 

. . Cf. ganthai 

Cf. guluguiichai 

. . . .  I 
unn8mayati 

i ( s i c ) .  

. .  I . . . .  . . . .  
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gejjai 
gejjliai 
gejjliadi 
genhai 
genhadi 
g e ~ ~ h i a  
genhiam 
genhiavvam 
genliium 
genhiiina 
genhijjai 
genhiai 
geliia rwam 
[gehium] 
[gFliiii~.~a] 
( ? )  ggekhdi 

ghanai  
ghad ai 
gliadei 
ghanai 
ghattai 

ghasai 
ghasadi 
ghisai 

ghuttai 
ghulnmai 
ghummadi 
ghulai 
ghusalai 
gbejjai 
ghejjhai 
ghettavvarii 
ghettuii~?a 
ghrt tum 

ghettiina 
gheppai 
gheppadi 
glicppij j4i 
gheavvaol 
gbeuln 
gheiina 
ghottai 
gh6nai 
ghiilai 

I Cf ghejjai. 
I .. . . . .  . . I  . . . .  . . . .  1 grhyate : . . . .  

. . . .  . . . .  . . . .  . . . .  . I 1 grhyate . . I  . . . .  1 . . . .  . . . .  ' gyhvate 
. - grhpati . . grhpl t i  . . 1 grhnl t i  . . 1 gyhniti . . 1 g r l q i t i  
. . 
. . 
. . 

caai 

. . . .  . . . .  . . . .  . . . .  I glhn l t i  
grhitvzi , . . . .  . . . .  . . . .  . . . .  
g ~ h i t a m  . . . . . .  . . . .  . . . .  . . . .  

I 

gn. 

( ? )  iakniiti . . / iakn6ti. :-+; tya- 
RT. text has 

. . . .  . . . .  . . . .  
" i . . . .  / grahitavy am.  . j 

. . . .  . . . .  . . . .  . ... 

1 

1 grahitum . . ' : : I  . . . .  . . , . . . . .  ; gyhitva . . / grhitva 
. . I g y h y a t e  . . . . . .  g r h y a t ~  . . j grhyate . . . . . .  
. . . . . .  . . . .  / gyhyate . . ; gyhyatE 

. . . .  . . . .  . . . .  . . . .  . .  i gra:~itavyarn I 
. .  I . . . .  . . . .  . . . .  . . . .  , grahitum . . I 
. . i . . . .  . . . .  . . . .  / gyliitvzi . . . . . .  
. . . . . .  . . . .  i . . . .  . . . .  j grhnHti 

. . 

. . 

. . 

. . 

. . 

. . . .  . . . .  . . . .  1 ghatate  . . I . . . .  ! . . . .  
gh:~tayati . . ! . . . .  1 . . . .  

. . . .  I . . . .  . . .  
ksipati, g avE- . . . . .  I 

. . .. ghatate . . ~ 
. . . .  .... 
. . . .  . . . .  1 

. . . .  pakyati . . 
. . . .  .... I ' . '  sayati.* 

. .  , . . . .  
I 

. . . .  . . . .  . . . .  

i 
1 grasate . . I 

. . . .  . . . .  . . srjati . . . .  . .  I . . I grasate . . 1 grasatP . . (D. grasate) . . 1 grasate . . ' grasate 

. . . . . .  . . . .  

. . 1 qhGrnat@ :' . . . . . .  

. . I '  . . . .  . . . .  

. . ' ghiirnatF " . . . . . .  

. . 1 r n a t l ~ n l t i  * . . . . . .  

. .  , . . . .  . . . .  

. .  I . . . .  . . . .  

. . ' 
grahitavyanl grahitavvam.. 

. . grhitvs . . , . . . .  

, . . . .  . . . .  . . . .  
. . . .  I ghiirnate . . i ghiirnate 

1 . . . .  I g h f i q a t e  . . 
. . . .  I :::: I . . . .  
. . . .  . . . .  . . . .  
. . . .  . . . .  grhyate . . i 

. . . .  . . . .  l grhyate 
. . . .  . . . .  1 grahitavyam 
. . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  I 

I 

. . . .  . . . .  glhitva . . 
:yhpati . . glhya t i  . . grhyate 

. .  . . . .  . . . .  1 gyl iya t~  

. . 

. . 

. . 

text has visal- 
See gbottai. 

S a u r a s ~ n ~  
Cf.  ghdai.  

Cf. ,cejjai. 

.~aurascni. 

grahitum, gr- l grahiturn . . 
hitvii. 

gyhitv: . . grhitva . . 
glhyate . . . . .  

[!a' 

D N M . ~ ~ : I O ~ ) , R ~ U ! '  

Cf .  ghulai. 

" I :::: I 
. . . . . .  I gyhvate . . 

I . .  , . . . .  . . . .  , grahitavyam 
. _  I . . . .  . . . .  I grahltum . . 
. . . . . .  . . . .  ( glhitvH . . 
. . : pibati * . . . . . .  . . 

. . . .  
. . . .  . . . .  1 

. . . .  grahitavyam 
gra'litum . . 1 grahitum 

I grhitvH . . . .  
. . . .  pibati . 

1 . . . . . .  . . . .  . . . .  1 $'::;a t~ . . i pbfirnate . . 
. . . .  . . / ghiirnate * . gl i i i r~~a te  . . . .  

I . .  ! . . . .  





Adiia .  
- - - -- -- 

I RZma-darman i Hemacandra Vararuci. 1 Kramadidvara M2irkal?cIEy a. 

. . . .  coppadai . . 1 mraksati * . . . .  . . . .  . . . .  ! 
c8rai, c6rOi . . . . . .  . . . .  . . . .  . . . .  cfirayati I I 

ch. 
. . . .  
. . . .  
. . . .  
. . . .  

. . . .  

. . , .  

. . . .  

. . . .  i . . . .  

. . . .  I 

I 

chakkai I 
I . . . . . .  I . . .  

chajjai . . 1 rsjate *. . . . .  
chaddai . muiicati * : 1 . . . .  
chattai . I . . . .  . . .  

tyajati  
. . . .  
. . . .  

tyajati  

. . . .  

. . . .  

. . . .  

sprs ta~n  
. . . .  
. . . .  

I . . . .  . .  I 1 . . . .  
tvajati  

. 1 . . . . .  I RT. chattai Ins, 

be incorrect lor 
I 
1 chaddai. 

I 

chgyai . . chzdayati . . . . . .  
chgti . . j  . . . .  . . . .  
c h i k k a ~ i ~  . . , ksutam, spy:- . . . .  , tam.* 

. . . .  
chiidayati 
c h u p t a ~ n ,  spys- Cf chittali). Hc 

1 
gives this O I I I ~  ill 
DNU.  iii, 36. 

chikkiam 
chiggadi 
chinnam 
chittam 

. .  I . . . .  
I chupati . . ~auras?n i .  1 cI~innam 

chuptam, s p ~ s -  Cf. chiklra~i~. 
I t am.  

. . . .  
' . , .  I 
. . . .  1 spyfimn 

. . . .  . . . .  

. . . .  
(D. chinatti).  . 

. . . .  

. . . .  

. . . .  . . 

chittiam 
chimdai 
chindai 
chippai 
chiyai 
chivai 
chiviam 
chivijjai 
chihai 
chuai 
chundai 
chuppai 
chulai 
chuvai 
chuvadi 
chuvijjai 
chuviadi 
chuvvai 
chuhai 
chettavvam 
c h e t t u ~ ~  
chettiins 
chollai 

. . . . . .  

. . ( chinatti  

. . chinatti 

. . . .  

. .  i . . . .  

. . I sprkyate 

. . 1 spyiati * 

. . . .  
. . chinatti 
. .  cl iupvat~.  . . .  Cf. chuppai. 

. . . .  
. . 1 chopati . , / Cf. churai. 
. . . . . .  

1 . . . .  Cf chuvijjai 

. .  , . . . .  

. . 1 iikramate 

. . chupyate 
. . . .  : : I  . . . .  

. . . .  
chupyatc 

. . . .  
Cf .  chivai 
Sauraseni. 
Ti ,  ~l~ivi j ja i  
SaurasCni. 

chupati . 
chupati . . 
chupyatc . . 
chupyatp . . 
chupati 

. . . .  

: chupyate 

jaai 
jayai 
jaadai 
jaggai 
jacchai 
jadham 
jampai 
jampai 
jambhgaai 
jambhzai 

. . . .  . . . .  
. . . .  , . . ,  

. . . .  

I . . . .  
; jalpati 

. . jalpati . . I 

. . . .  . . i!mbhat@ . . 

. . . .  I ' . "  
i 
I ! 

. 
_--- 

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

-~ . ... ... 

. . 

. . 

. . 

. . 

. . . .  . . . .  . . . .  I 

. . . .  . . . .  jayati . . 
tvaratS * . . ' . . . .  . . . .  

. . . .  jggarti I 

" I  : : : :  . . . .  . . yacchati . . 
. . . .  . . . .  . . tyaktam . . 

I . . . . . .  . . , kathayati * . . jdlpati 
. . . .  . .  I . . . .  I ialpati 
. . . .  . . . . . .  1 :iyrnbhat~ 1 jrrnbhati 1 . .  . . . .  

. . . .  I 



jambhiai . . ! . . . .  
jainbhii . . ' . . .  irlnbhat@ 
jambhiihai, jam. . . . .  

bhahii. 
j:lrnmai . . 1 jayate 

8 .  

jarai . . i !_anti 
jarijjai . . j~ryatP 
jnvai . . / yspayati * 
jiai, j l i  . . jiiyate 
j iai ,  jiii . . yZti 
jigarai . . jiigarti 

I .  jivai . . ~al la t i  
j a  . . i jfizyate 
ji~iai . .  8 . . . .  
javei . . i yiipayati 
jia~il . . !  . . . .  
j ia~~t~i  . .  I . . . .  
jiggllndi I . . . .  ' .  jiilghat . . . . . .  
jinai . . I jayati 
jil~adi . .  I I . . . .  
jinilna . . jit1.5 
jinijjai . . I jiyati 
ii1!1?:11i1 , .  I . . . .  
jippai 1 . . . .  

" i ji~nai . . I hhui~kte 
jirnnlai . . I j~rnat i  
jivvai . . I jiyati. 
jirai . . 1 j i r y a t ~  
jillai . . I lajiatP ;" 
iuuccbni. juga~. 1 jugupsate 

chai. 

. . . .  j y l t i  

. . . .  
. . jEn3ti I . . . .  

jiiayate 
. . . .  

jitam 1 j i t a v ~ n  
. . . .  1 jighrati 

i jayati 

. . . . . .  
jighrati 

. . . .  
, jayati  
I jayati 

. . jayati 

I . . . .  
. . [jiyate] 

jiyate I . . . .  
. . . .  

. . jiyate 

. . i yunakti . . . . . .  

. . I yudhyate . . , yudhyate 

. . 1 yu~iakti . , . . . .  

. . . . . .  . . . .  

. . ; vul~akti . . . . . .  

. . krudhyati, khi- ; kl.udhyati 
dyate.* 

. . ; vaficati * . . . . . .  

. . i jitvn . . . . . .  . . / bhui~kte . . . .  

. . . .  
. . yudhyate  

. . . .  
. . yudhyate  

Cf. jvarai. 
. . . .  

krudhyati 

. . . .  

. . . .  
1 pasyati 

. . . .  

Cf. jirnai. 
. . . .  

krandati I Cf. jiirai. 
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1 SANSKRIT EQUIVALENC , ACCOKDING TO - 

harai . . . .  . . / ksarati, smara- 1 
/ ti.* 

. . dhyayati . . dhyiiynti 
I . . . .  . .  , dhyiiyntu 

. . . . . .  dhy H y a ~ ~ t i  
. . . .  . . . . . .  

. . . . . .  dhyasyati 

. . . . . .  . . . .  
: . 1 dhyHvati . . ; dhyiiyati 
. . . . . .  I dhyiiyatu 
. . . . . .  I dhyisyati 
. . ksayati . . j ks:iyati 

. . . .  I . , . .  
jugupsate * . . 1 . . . .  
snlarati * . . . .  

. .   siptar tarn : : I . . . .  

. . [dhylyat i ]  

. . . . . .  

. . . . . .  
dhyiiyauti 

. . . . . .  
. . . .  

. . [dhylyat i ]  

. . . . . .  

. . . . . .  

. . . . . .  

kgayati 
. . . .  
. . . .  
. . . .  , 

I k ~ a r a t i  . . Cf. il~firai. 

dhyiiyati 

1 . . . .  

. . i  . . . .  
. . . .  

. . . .  . . 1 . . . .  

. . . .  

. . . . . .  
ksayati . . DNM, iv, 40. = 

ksiyatt. 

. . 

!. 
. . . .  . . . .  . . . .  tiritillai . .  \ bbramati * . I . . . .  1 I DNY. iv, 3, ' 

I j bhdn~yat i .  . . . .  . . . .  t ividiktai . o~ap(!ayati * . .  I . . . .  I . . . .  I I 

dhyayati 
dhyiiyati 
dhy lya tu  

thavai 
thavai 
thiiai 
thiiau 
thr7arilti 
tll5.allti 
flliiahii 
thni 
t h  nu 
thiihii 
thnvai 

1 dhyiisvati 
. . . .  

I 
. . k.;ayati 

. . . .  

. . . .  

. . . .  

. . . . . .  
. . . .  

. . tisthati . 

. . . . . .  

. . . . . .  

. . . .  

. . . .  
I 

. ' tisthati 
, t isthatu 

t i ~ t h a n t i  
. . . .  

sthiisyati 
. tisthati 

; tistbatu 
s tblsyat i  

. . . .  i 

. . . . . .  
tisthanti . . 

. . . .  

. . . .  

. . . .  

. . . .  
. . . .  

tipthan ti 
. . . .  

tisthati 
t isthatu 
sthssvati 

. . . .  

. . . .  . . . .  . . . .  clajjhai . . I d a h y a t ~  . . I j 

. . . .  . . . .  . . . .  clarai . . 1 trasyati * . . 

. . . .  . . . .  . . . .  (lallai . . pibati * 

. . . .  . . . .  . . . .  (Iahai . . ! dahati . . 

. . . .  . . . .  clirilbhai . . ' sramsate * 
. . . .  . . . .  cJei . . 1::: clayate . . 

dhamsai . . I vivartate * 
. .  I . . . .  . . . .  dhakkai . . 1 chadayati * . . , 

. . . .  

. . . .  

. . . .  clhavai . . . . . .  

dastam . . DNM. iv, h, danla 
gyhita~n. 

. . . .  . . . .  . . . .  
. . . .  I s t l~agat i  . . . .  

. . . .  . . . .  . . . .  ~ f .  dhu~ildhulla!. 

. . . .  . . . .  . . . .  Cf.  cIhu~il?hull~'. 

. . . .  . . . .  ErahhatF . . 1 Cf .  iiclhavai 



. . . .  . . . .  . . . .  . . . .  
I 

clllikkai . . vtsabl16 ga r j a -  I I i 
I 

I 
1 t i .* i . . . .  dllukkai . . I . . . .  . . . .  prav i sa t i  1 

. . . .  . . . .  , . . .  . . . .  . . . .  ?hu~h(lhullai . . 1 I~h rama t i .  ga-  I i i Cf.  d h a ~ n d l ~ a l l a i  1 v t s a y a t i *  i i . . . .  . . . .  . . . .  
( l l ~ a ~ i ~ ( l  hfilai. 

dhu~!clhullai . . I . . . .  bt i ramat i  . . Cf. ( l h a m ~ l l ~ a l l a i .  . . . .  . . . .  . . . .  . . . .  dhurnai . . I bhramat i  * . . 
. . . .  . . . .  . . . .  clhusai . . : bhranlati  * . . I . , . .  

. . nr lya t i  
. . . .  

. . ' j l iayatc 

. . . . . .  
. . . .  
. . . .  
. . . .  
. . . .  

. . . .  
natati  . . 
gupyati * . . 
namati, bhar2- 

kriiuti, llama- 1 t i .  
~!avnrijjai . . 
navvai . . 
~!avviai . . 
llassai . . 
~!iijjai . . 
~lisai . . 

. . CE. ~ ~ i \ , a r i j j a i ,  . . . .  
jiiiiyate * . . 

. . . .  
nasyati . . 
jiiiiyate . . 
nasyati, niisa- 

112savai . . 
niai . . 
niakkai , , 

niacchai , . 
oiaccl~ai . . 1 
11iirai 

. .  I 

yati. 
niisayati . . 
pasyati * . . 

. . . .  .... 
. . . .  pasya t i  

. . . .  . .  ( ? )  pasyat i  ( 
( ? )  paSyati . . p a i y a t i  

. . . .  

. . . .  
pasyat i  

pasyati * . . 
kiin6ksitanl ka  

r6ti.* 

1 DNM. i v ,  40: = 
I ksiyate.  

!ij- 1 nidhyiyati  . , 

I Cf. ~ ~ u ~ l ~ a j j a i  
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Adeia. - - 

I 

Hemacandr;~.  Vararuci. Kramadiivara. i Ranla-sarmnn I 

('l'arkaviigika). MZrkandey:~. 

~?illlillai 
niniillai 
nimilai 
nimilai 
vimei 
~ ~ i r u m a i  
~ ~ i r n m a v a i  
nimmarai  
~! in~mahai  
nilnmai 
nitnmiinni 
ni~nmiinai 
!liraviisai 

. . . . . .  

. . ' ni~nilat i  . . 

. .  I . . , .  

. . ' nimilati . . 

. . . . . .  

. .  I . . . .  

. .  1 . . . .  

. . nirmimite * . . 

. . j gacchati * . . 

. . . . . .  

. . .... 

. . nirmimite * . . 

. . ' nakyati . . 

. . . .  
! nirmimite 

niy unakti 
n i r ~ n i ~ n i t e  
nirmimite 

. . . .  

. . . .  
nirmimite 
nirmimite 

I 
i nirappai . . ' tisthati * . . . .  . . . .  . . . .  . . . .  

~?iriggIlai . n i l i y a t ~  * : : 1 . . . .  . . . .  1 . . . .  1 . . . .  
qirivajjai . . 1 pinasti * . . . . . .  . . . .  . . . .  . . . .  I 
~~i r innsa i  . .  ! gacchati. pi- I . . . .  . . . .  . . . .  . . . .  

I ~ i as t i .*  ! 

nirundhai. 
rumbhai. 

niruviirai 
~?ilij jai 
~!iliai 
nilukkai 

nillasai 
~?illufichai 

. . grhngti * . . . . . .  ! . . . .  . . . .  

. . niliyate . . ; . . . .  . . . .  . . . .  

. . n i l i y a t ~  . . , . . . .  . . . .  1 . . . .  . .  tudat i ,  ~l i l ipa-  . . . .  . . . .  . . . .  i 
tC.*. 

. . ullasati * 
I i 

. . . .  . . . .  . . . .  

. . . .  . .  muiicati * :: I . . . .  . . . .  

nilliirai 
nivarijjai . 
nivahai 

I 

uivlrei . . 
nivvadai . . 

nivvalai . . 

. . . .  chinatti . . . . . .  . . . .  . . . .  

. . . .  . . . .  . . . .  . . . .  i 1 kathyate . . 

. . . .  gacchati, na-  I . . . .  . . . .  
Syati, pinas- 1 . " '  
t i .*  

. . . .  . . . .  . . . .  ~ ~ i v i i r a v a t i  . . . . . .  

. . . .  . . . .  . . . .  prthag bhavati, . . . .  
spast6 bhava- 
ti .* 

. . . .  . . . .  . . . .  chinatti .  duh-  ' . . . .  
kham katha-  I 
yat i  * 

ksarati * . . ' . . . .  . . . .  . . . .  . . . .  

nivvasai . . 
niwEi . . 
nivvijlai . . 

~lisahai . . 
nisirai . . 

duhkham muii- 
cati.* 

. . . .  
viSr2mvati * .  . 
manpun5 6s- 

tham mali- 
n a m  kariiti.* 



, Cf. tBtlci, t5lr.i. 
I 

I 

.... . . . .  .. - - - 
................... -. . - - ..- -- --- ~ I 

-- 
S.~NSKWIT ~QIJ IVAI . I<N ' I ' ,  ACCORDING TO :- 

. / Cf. t h e  next .  
Cf. t h e  preceding 

. DNhl. 1.. 5. 0111 

tara t i  

- . -~ . 

Ad@sa. I ! Riima-sarnla~i  
Hemacandra.  Vararuci.  RramadiSvara .  I ( ~ a r k a v B g i S a , .  

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

. . . .  . . . .  nisua(1 ho , . , nipstitah . . , . . .  
I 

!~isudhai . . bharlkr5ntn . . . .  . . . .  1~isahatP . . 
namati .* 

K E ~ I : I R R S .  
> I i i r k a ~ ? ? ~ y a .  

. i 
. . . .  I Cf. I I N M  iv .  36, / ~~isudd l i a l i i ,  ps- 

t i tan? .  
nisahatE I 

. . . . . .  . . . .  . . . .  nisedhati . . . . . .  nischai ' - ' I 1 
uiharn~nai . . 
nihavai . . 
nihuvai . . 
~!ihb?ai . . 

nillammati . . . . . .  . . . .  . . . .  ! . . . .  
. . . .  hnute . . . . . .  . . . .  I . . . .  I 

kZrnayate * . . , . . .  . . . .  . . . .  . . . .  I 
nivarayati, pii- . . . .  . . . .  . . . .  . . . .  

tayati .* I 
nii . . gacchati ::: . . . . . .  . . . .  . . . .  . . . .  
ninai . . I gacchati " . . . . . .  . . . .  . . . .  . . . .  ! 
nira~hjai . . I bhanakti * . . . . . .  . . . .  . . . .  . . . .  

i ~!iravai . . Zksipati, bu- . . . .  . . . .  . . . .  . . . .  
bhuksate." 

~~ilai . . nihsarati . . . . . .  . . . .  . . . .  . . . .  ! nilukkni . . ' gaccl~ati * . . . . . .  . . . .  . . . .  
I . . , .  

$luinchai . . i p a a t i  BC-  . . . .  . . . .  . . . .  . . . .  
1 chotayati.* l!isarai . . I ramate . . I . . . .  . . . .  . . . .  . . . .  

l~isarai . . . .  . . . .  . . . .  . . . .  
nisasai . . . .  . . . .  . . . .  . . . .  

! . . . .  . . . .  . . . .  i . . . .  i . ,  , . , ,  . . . .  . . . .  . . . .  I sarati * 
I 

I 
uulnai . . / chxdayati, npa-l  1 . . . .  . . . .  .... . . . .  I Cf. ~ i i m a i .  

I syati .* 
!lumalJai . . ! llisidnti , , . . . .  1 aisidati  . .  5ete ! . . . .  llrrllai . . Cf. i ~ i m a j j a i .  

. I ksiDati . , . . . .  . . . .  . . . .  . . . .  1)uvvni . . : prakriiayati * I Cf. ~?ol la i .  . . . .  . . . .  . . . .  . . . .  !limai I . . . .  llil~llai . . . . . .  . . . .  . . , .  Cf. ~?u lna i .  
. . . .  Ililluai. . . . .  . . . .  I chiidnyati . . . . . .  !)Pi . . . .  . . . .  . . . .  chZdayat,i . . 

. . . .  oei . . . .  . . . .  navat i  . . nayat i  
l!01!1!ai . . . .  . . . . . .  . . . .  . . . .  
!lollai nndat i  . . , . . .  . . . .  

. . . . . .  nudat i  I 
!ihii . . nudat i  . . , Cf. ~!ullai. 

I . .  , . . . .  . . . .  . . . .  . . . .  I 



tavai 
tasai 
t5clc.i 
t i i l iaii~tai 

. . I . . . .  . . . .  

. . trasynti . . , . . . .  

. . tiidayati . . . . . .  

. . hhramayati * . . . .  

t3lc.i 
tini 
tikkhiilai 
ticjc!ar.ai 
t i~?llai 
t innai 
tin~?Hai 
t i n ~ m a i  
timmai 
tilliisai 
tirai 

/ staut i  I 
! trasyati  I 
I . . . .  ( Cf. taddai, mi, i . . . .  i DNM. v, 11, = 

I 
bhramati. CT. 
talaa~iltai. 

/ tzdayati . . , Cf tarlclai, tidei. 
1 tilnyati . . ' Apabhra~ilia. 

. . tejayati  
tH(!ayati I 

. . . .  ! Cf. the next. 
t i ~ n y a t i  . . I Cf. the precedi~~g. 

I 2:;:; 
t imyati . . ApabhranSa. 

. . . . . .  
t iryate, Saknii- 

t i ,  Sakyate. 
. . . . . .  
. . . . . .  

I 
Cf. caai. 

. .  I . . . .  . . .  

. . . . . .  . . . .  
. . . .  . . I  . . . .  

. . I . . . .  . . . .  
I .. I . . . .  . . . .  

. / . . . .  . . . .  

. .  i . . . .  . . . .  
. . . .  . . ,  . . . .  
. . . .  

" I . . . .  
I . .  , . ... . . . .  

. . t iryate, t iraya- Sakniiti 
t i ,  iaknciti. 

. . 

. . . .  
tirny ati  

tudat i  

tirac 
(? )  tuai 
tut ta i  

Saknoti 
i 8akn6ti 

. . t ru tya t i  
. . . .  

t rutyat i  . / t rutyat i .  turla- . . . .  
I t i  

tuclal 
t u p p a ~ i ~  
t u r a ~  
t u r i a ~ i ~  
turii, 
tulai 
tuvarai 
turai  
tiisai 
t ~ n v a i  
tcjai 
tt.mai 
torlai 

t rutyat i  i . . . .  
. . tudat i  

I mraksitam 
tvarate  

. . ! tvaritam . .  , . . . .  
. . ! t \ .aritah 
. . ' tcilayati 
. . t\,aratt. 
. . ; t \ .aratf 
. . 1 tusy~i t i  
. . I pradipyatc 

! 

. ' . . . .  

. . tusyati  

. . . . . .  

. . 

. 
. . . .  

I tusyati  
. . . .  
. . . .  

. . 

. . 
tvarati. 

. . 
tusyati 

th. 
thaai. t h a ~ i  
thakkai 

1 sthagati 1 tisthnti 

thakkai 
tliakkavai 
t l i a i i~a i  

. . 

. . 

. . 

. . 

. . 

. . 

. . 

1 tisthati . 
sthiipayati . 

1 unniimayati 
i ( s i c ) .  
j corayati . 

. . . .  1 . . . .  
t i ~ t h a t i ,  phak- , . . . .  

kati.* 
. . . .  . . . .  
. . . .  . . . .  
. . . .  . . . .  

. . . .  . . . .  
tisthallti . . . . . .  

. . typyati, vigala- . . . .  
t i .* I . . . .  ' trpyati  

' 1  . . . . . .  . . , .  

. . . .  

I typyati 

. 

/ typyati 

Cf. pha~?illai, 
Apabhrariiaa 

I t imyi t i '  ' I stallti 
. . . .  I 1 stauti 

, I Cf.  tlieppal. 

I 
I . . . .  
i . . . .  
i . . . .  
( stauti  
j . . . .  

. . . .  ; stauti  

. .  I . . . .  . . . .  
. . . .  . . I stauti  . . 

I 

1 steuti 
I 
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SANSKI<I'C EQIIIVALENT A C C O R D I N G  TO :- 

thuvrai . .  stuyat? . .  I . . . .  
. . . .  . . .  theppai . . 

. . . .  daia . .  ! . , . .  I 

daissadi . . ~ . . . .  ' tl%.;l;ati 
. . . .  damsai . . tlarsayati * . . /  
. . . .  dalhsiivei . . . . . .  

damsei . . . . . .  . . . .  
dakkhavai . . darsayati * . . . . . .  
dattbavva~i~ . . drartavyam . . . . . .  
datthum . . drastum . . . .  
datthana . . d ~ s t v %  . . 
daddham . . dagdiin;  , 

darasedi . . . . . .  " "  1 . . . .  
darisai . . dariay:lti . . I . . . .  
darissvei . . . . . .  . . . .  
darisei . . . . . .  . . . .  
darisedi , . ; . . , .  . . . .  
dalai . . i dalati . . . . . .  

. .  . . . .  dahijjai ; d n h y a t ~  . .  1 
dikkhavai . , . . . .  . . . .  
divai . . ' tlnrsayati * . . . . . .  
divei . . . . . .  . . . .  I 
dijjai . , . . . .  . . . .  
dil!?aril . . dat tam . . / dattalll . 
diadi . . . . . .  . . . .  I disai . . dyiyatc . . . . . .  
disnp . .  ' . . . .  . . . .  
duucchai, dl,. I jurrupsate * , , . . . .  

umchai. i 
I I dugucchai, du- ' ju~u , ] sa t~  ::: . . 1 . . . .  . . . .  

gumchai. i 

ducchai . . . . . .  duhynt? 
. . . .  d4lh.i . . I  : : : :  1 ~ . . . .  

duppahavai . . . . . .  I . . . .  . . . .  
dubbhai . . , duhyat? . . 1 . . . .  : duhyatc 
duhbham 1 I . . . .  . . . .  . .  . . . .  ! dubbhadi , , . . . .  . . . .  . . . .  1 dumai . . i dhavalayati * . . . .  1 dumrnai . . , . . . .  . . . .  . . . .  j diiyatE 
duvvai 

. . . .  . . . .  I 
darSayati . . . .  

tlar4ayati . . darbayati 
I . . . .  . . . .  
I . . . .  . . . .  

. . . .  . . . .  

dariayat i  

. . . .  
darsayati 

. . . .  
. . ; dat tam 

I . . . .  . . . .  . I 

. . . .  . . . .  
durprabharat i  1 . . . .  

. . ' duhyate . . ; duhyate 
1 . . . .  dugdham 

. . . .  dull yate 
I . . . .  . . . .  

. . . .  . . diignte . . ! 
. . .  (? )  diiyate 

. . . .  . . . .  I 

I . . . .  duhy ate 
. . . .  duhyate 
. . . .  1 duhyate 

dtiyate . . diiyate 
. . . .  . . . .  
. . . .  . . . .  

. . I dusyati . . dusyati 
1 . . . .  . . . .  
I . . . .  paiyati 1 dadiiti . . ! dadBti 

. . . .  i dadiiti 

. . . .  . . . .  

. . . .  
darsayati 

. . . .  
darsayati 

. . , darsayati 

Cf. thippni. 

. . 

. . 

I 

! 
Cf. dskkhavai.  

I 

darsayati 
. . . .  
. . . .  

darsayati 
. . . .  
. . . .  

diyate 
dat tam 
diyate 
drsyate 

Avanti. 

. . . .  . I 

. . . .  
I 

. . I Avanti. 

1 [dakkhavai 
. . 1 Apabhramba. Cf 

i 

i 
I Not in D. 
See dubbliai. 

; D. dujjhni. 

. . 1 Avanti. 
I Cf. diirnia~il. 
1 1 Avanti. 

. . Sauraseni. 

. . Cf. diimei. 
Cf. dumai. 
Cf. d u n ~ a i .  

Apabhrariiia. 

Sauraseni. 



dh. 

.... I ... 

Adeia. 
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I K51na-Sarina~i K E N A U K S  
Hemacarldra. Vararuci. KramadiSvara. (Tarknvlgisa) AI5rkanrleya 

I 

Cf. DN\I .  v .  7) 
( l l ~ a ~ i ~ ~ i ( ~ i f i  

dhamsZd ai . . I n ~ ~ ~ i i c a t i  . . .... 

dhamai . . I  . . . .  . . . .  

Cf.  dhrlvai 

dhamijjai . . 
dharai . . 
dhavai,  ( ? )  dhu- 

vai. 
dhavalai . . 
dhHai . . 
dhai . . 

d h l u  . . . . . .  
. . . .  
. . . .  
. . . .  
. . . .  

dliunoti 
d l~ i i t am 

. . . .  
dhunvati 
dhfitaviin 

; ksudhyati 
. . dhun6ti 

. . . .  
. . [dl~fivat@] 

. . . .  . . . .  
dharati . . . . . .  

. . . .  . . . .  

dhavalayati . . . . . .  
dadhHti . . . . . .  
dadhiiti, dh5- dhiivati 

vati. 
. . . .  dhiivatu 

dipyate 
dhuniiti 

dhHdai . . 1 nihsarati * . . . . . .  
dhBvai . . I dhiivati . . . . . .  
dhshii . I . . . .  dhgvisyati 
dhippai . . . .  .... 
dhuai . . . .  . . . .  
dhuam . . . . . .  . . . .  
dhuadi . . . .  . . . .  . I dhu&iiti . . . .  

. .  / . ' . '  dhuant6 . . I . . . .  . . . .  
dhukkai . . . . . .  . . . .  
dhunai . . I dhun6ti . . 1 dhur16ti 
dhunadi . . ' . . . .  i . . . .  
dhunijjai . . , dhiiyatr . . I dhfiyate 
dhuddhuai . . sabdayate . . j . . . .  
dhuppai . . I . . . .  I . . . .  
dhuvai . . dhundti, dh8- l . . . .  

! vati. 
dhuvanti . . . . . .  . . . .  
dhurvai  . . j dhiiyat? . . dhiiyate 

. . ksudhyati 

. . dllun6ti 

i d h u ~ ~ i i l i  
. . [dhfiyate] 

. 1 Cf dllippai 
. . C I  dliavai, dlllial 

dliiiai. 
Cf. dliuanti. dhunvati . . . .  

dhlvat i ,  [dhfi- dhiiyate 
yatk I .  

dhii\rati . . . .  C f .  dliuvai. d11i\'fi1 dhiiai . . . . . .  . . . .  
dhiimnai, dliii- i . . .  . . . .  

mHi . 
dhei . . . .  . . . .  

. I 
dh6ai . . I  . . .  . . . .  
dh6aC . .  I . . . .  . . . .  
dh6vai . .  I . . . .  . . . .  

n, see v. 
P. 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

payai . . 
payarai . . 
paallai . . 
payallai . . 

. . . .  pacati . . 
smarati . . . . . .  

. . . .  . . . .  
I . . . .  . . . .  

prasarati . . prnsarati . . . .  . . 
prasarati, Sithi- . . 

libhavati. Iatn- 

I . . . .  . . . .  
I pravigati . . . .  1 . . .  praviht i  1 . .  1 prayunakti 

pay*' . . 
palsa~ . . 
palsai . . 
pauiijai . . 



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

h s a  

pauttha~h . . 
paulai . . 
pakkhi,clai . . 

pahgai . . 
pacca?ai . . 
pacca?clai . . 
pccigacchai . . 
paccarai . . 
paccharitdai . . 
pajjarai . . 
pajjharai . . 
patfai . . 
patthavai, pap 

fh?ivai. 
pa(! a i . . 
padiaggai . . 
padikkhai . . 
padicchai . . 
pa?iv;ilci . . 

- - - --- 

S ~ ~ s g ~ 1 - f  EQUIVALENT, ACCORDING TO :- 

Henlacandra. 

. . . .  
pacati * . . 
vik6Sayati, Si- 

yate.* 
gyhngti " . . 
ksarati * . . 
gacchati * . . 
pratyagacchati 
upPlabhatF ': 
gacchati * . . 
kathayati * . . 
ksarati . . 
pibati * . . 
prasthiipayati 

patati . . 
anuvrajati . . 
pratiksatc . . 
prnticchati . . I 

. ~ - -. - -  - .~ 
REMARKS. 

RHma-Sarrnan 
Vararuci. KramadiSvara. (TarkavIgiSa). i M a r k a n d ~ y a .  

~- . ...... 
- I 

. . . .  . . . .  . . . .  1 
. . . .  . . . .  . . . .  I 

. . . .  . . . .  . . . .  I . . . .  
I . . . .  . . . .  . . . .  . . . .  

. . . .  . . . .  . . . .  1 . . . .  

. . . .  . . . .  . . . .  I . . . .  ! . . .  . . .  1 . . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  . ... 

. . . .  . . . .  i . . . .  . . . .  Cf. bajjarai. ! 
. . . .  . . .  . . . .  1 praksarati 
. . . .  . . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  ! . . . .  

I 

patati . . / patati  . . I p a t a t ~  . . patat i  
. . . .  . . . .  I I . . .  . . . .  
. . . .  . . . .  . . . .  . . . .  

. . . .  . . . .  . . . .  i . . . .  

Cf. panngdai. 

Cf. pa~?;l%dai. 
DNM. vi, 29, pal?- 
nadai. 

padisiii . . ~ ~ n i y a t i ,  Sa- 
nlyati.* 

pad(luhai . . ksubhyati * . . 
padhai . . . . . .  
pa!lirnai . . arpayati * . . 
pa~??irni.i , . . . . .  
pa~?ollai . , . . . .  
pan~~idai . . . . . .  
pattiiai , . . . . .  
padaai . . gacchati :$ . . 
pallnidai . . mydn8ti * . . 

I 

papphuttai , . ' . . . .  
papphijdai , , . . . .  
papphoaac . . , . . . .  

. . . .  I . . . .  i . . . .  . . . .  pratipllayati 
. . . .  . . . .  . . . .  . . . .  

! 

. . . .  . . . .  . . . .  ! . . . .  

. . . .  1 pathati . .  . . . .  i . . . .  

. . . .  . . . .  1 . . . .  . . . .  

. . . .  . . . .  . . . .  upanamayati 
pranudati . . . . . .  . . . .  . . . .  

. . . .  . . . ,  . . . .  vilulati . . 

. . . .  . . . .  . . . .  1 pratyeti 

. . . .  . . . .  I . . . .  .... 
I . . . .  . . . .  . . . .  . . . .  

I 

. . . .  . . . .  I . . . .  1 prasphutati  

. . . .  . . . .  . . . .  prasphutati  

pabbilai . . I chiidayati, pig- 
. . . .  
. . . .  

. . . .  . . . .  prasphutati  . . 

. . . .  I ( Cf. pahava i .  

. . . .  
pralnilati i 
pramillti 
prasmarati 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  . . . .  
I 

. . . .  

prabhavati . . 
. . . .  

pralnilati . . 
pami la t i  . . 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

vayati.* i 1 
pabhavai . . prabhavati . . prnbhavati 
pab1lavei . . prabhavati , , 

pamillai Pralllilati . . 
: ~ral1lilati . . 

Pammaai . . . . . .  

. . . .  I . . . .  I 
pariattai , . i ,'aryatati , , i . . . .  
Patialbtai . , 1 dlisyati * , . I 
parialai . . 

gaechati * 1 : : : 
"ariallai . . gacchati * . , , . . . .  

- .~ - -  1 .  --. ~ 

. . . .  
prarnilati . . 

. , . .  

. . . .  

. . . .  

. . . ,  

. . . .  

. . . .  paribhanakti 1 Cf. pariraiijai, pa -  

a ~ a t  . . 
. . . .  

pa"'hu!tho . . , pr:~lnusital!, i . . . .  
1 pranl:sfah. I 

. . . .  

. . . .  

. . . .  

. . . .  

prarnilati . . 
. . . .  
. . . .  

palnh~lsai . . pramu~l~a t i ,  , . . . .  
pramysati, vi-' 
stnarat.i.Q ' 

pallllluhai . . slnnrati * , , 
I 

. . . .  . . . .  Parai . : I)llramali * . . ; . . . .  Pariai~j~i , , , . . . .  

. . . .  

. . . .  

. . . .  

. . .  

viramjai. 



A d ~ b a .  
1 ---- 

I Hemacandra Vararuci. 

parittsi . . . . . .  . . . .  
paribbhamai, . . . .  . . . .  

paribhamai. ' I 

paribhavai . . / paribhavati . . , paribhavati . . 
pari~nailai . . , . . . .  I . . . .  
pariraiijai . . . . . .  1 . . . .  

parivHlai 
pariviiilai 
parivisai 
parisamai 
parihnttai 
parihavai 
parihii6 
parii 

paliivai 
palivai 
palottai 

palottali1 
pallattai 
pallatthai 
pallassai 
palhatthai 

palhat tha~h 
pavasialn 
pavlai 
pavirariljai 

. . . . . .  ! 

. . : Samyati * . . 8 

. . m~dnHti * . . 

. . . . . .  

. . . . . .  i 

. . kqipati, bhra. ( 
mati.* 

. . nliayati * 

. . pra~lipyate  . . 

. .  paryasyati, 1 
pratylgaccbn-I 
t i ,  pralijtati :': 

. . paryas ta~n  . . I 

. . paryasyati " . . 

. . . . . .  

. . . . . .  

. . paryasyati, vi- 
r f ~ a y a t i . ' ~  

. . ' 
paryastam . . 

. . . .  
. . .  . . ‘ . .  
. . I bhanakti 

. . I 
pavisai . . praviiati . . 
pavvlai . . . . . .  
pnvviiyai . . mllyati " . . 

pasarai . . I prasarati . . 
pnsnvai . . , prasi tc  . . 
pasavai . . . . . .  
passai . , . . . .  
p a h a ~ n ~ n a i  . . prnhammati . . 
paharai . . praharati . . 
pahallai . . ghiiri?ate * . . 
pahavai . . . . . .  

. . . .  pahavai . . 

pahuccai . . prabhavati,  
11aryCi~noti. 

pahuppai . prabhavati . . 
pahiiii, - a ~ i ~  . . prabhiitam . . 

. . . .  pahoclai . . 

. . . .  I 
j pariviiati . . 

. . . .  . . . .  

. . . .  I vilulati 

. . . .  1 parihllrvati 

. . . .  I . . . .  

Cf parlliavai 

I Cf. pariaiijai, pa 
virari~jai 

DNIl .  vi, 35, pan 
v?icjai. 

1 See ~ar1ili.i. 

. . . .  
vilulati I 

paribhavati . . $I. \,aribhavai 
paribhii tal! 

. . . .  1)Nhl vi, 73: 01" 
pral6tati. 

paryasyati 
paryasyati 
paryasyati 

. . . .  

. . Cf ,  pavt5ai. i Cf.  pariaBjai, PAn 

1 railja~. 
. . ' Ct. pav3ai. 

' Cf.  ai pavdai, P B V ' ~  

, , .Apal,llra~i1~~ 
. . ! Cf.  pisai. 

. . . .  
pr;ibhavati . . I Cf. ~)al)llavaI, 
prabhavati . . Vracada ApP 

hhra~nsa. 
. . ,  I ~ ~ ~ ~ ~ r a 8 h a  



~uvvai . . pijyate . . . . pusai . . ~i~bs!i * 
. . 

I 
piai, pHi . . / pHti . . 
p lae i  . . p~tayat i  . . 
pi(lhai . .  . . . .  
pidubblia\~ai . . . . . .  
pidubbhiiti . . . . . .  
pirai . . piirayati, Sak- 

niiti.* 
pilei . . .  . . . .  
pivai . . , pr$p~16ti . . 
pivei . . , plBvayati . . 
plsai . . paSyati * . . 

pusai. 
. . . .  pfirai . . . .  pusai . . . .  

- 

jighrati 
. . . .  
. . . .  
. . . .  
. . . .  
. . . .  

padyate 
. . . .  
. . . .  
. . . .  

. . . .  . . . . . .  pHti 
. . . .  . . . .  . . . .  

. . . .  . . . .  ' pZthayati 

. . . .  . . . .  / przdurbhavati 
prsdurbhiitah I pradurbhfital~ . . . .  

. . . .  . . . .  . . . .  UNhI. vi, 4 1 ,  o111. 
pirayati  

. . . .  . . . .  . . . . . .  

. . . .  . . . .  . . . .  ~ 
. . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  Cf. passai . 
. . . .  . . . .  1 yibati . . Cf. pivai. 
. . . .  . . . .  bhanakti 

. . . .  . . . .  pibhanakti . . 
. . . .  . . . .  piyate 

. . . .  . . . .  ' pibati . . Cf. piai. 
. . . .  . . . .  . . . .  

. . . .  piclayati . .  . . . .  

. . . .  . . . .  . . . .  
. . . .  . . . .  . . . .  Cf. pusai. 

p~cchat i  . . ~ . . . .  , p~cchat i  
I . . . .  . . . .  . . . .  I 

. . . .  ' prhiichati . . prbiichati ' 
I . . . .  . . . .  . . . .  I I 

. . . .  . . . .  1 pr6iichati 
(D.)  paByati . . pasvati . . 1 . . . .  / Cf. yulaai. 

. . . .  . . . .  . . . .  
1 . . . .  . . . .  . . . .  I 

I . . . .  . . . .  1 pasyati . . ! Apabhramsa. 
pnsyati I . . . .  

" I 1 paiy ati . . Cf. pu~?aai, p~ilbai . 

. . . .  . . . .  . . . .  

I " "  

pusyati. prhii- ' ~l l a l .~ t i  
chati. I - .  ~ n a r s t ~  

I 
. . . .  . . . .  I I . . I  

piai . . pibati . . I  . . . .  
piaraiijai . . . . . .  . . . .  
p~araiijac . . . . . .  . . . .  
pljja! . . , pibati " . . . . . .  
plval . . . . . .  . . . .  
pisul?ai . . kathayati ':' . . . . . .  
pilai . . . . , .  . . . .  
pisai . . pinagti . . . . . .  
pn~nsai . . ,,g,,ti :s . . ' . . . .  

. . . .  . . . .  . . .  

. . . .  pusyati, ( ? )  la- I pusyati 
sati. I 

pasvati . . . .  I . . . .  
. . .  . . . .  I pr6ksatC 

paspati . .  I . . . .  . . . .  
. . . .  . . . .  I I pakpati 

l'ucchai . . , pycchati . . 
pumchai . . msrsti * . . 
puiichai . . . . . .  
pumjai . . puiijayati . . 
puttai . . . . . .  
pu~~aai . . I  . . . .  

. . .  Cf. pulaai. 

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

Cf. pulaai. 
Cf. pulaai. DNXI. 

vi, 53, pul6i. 

pu~?ai . . ' punsti 
. .  I . . . .  punijiai . . pfiyate , . , . . . .  

p~~nimai . . 
I . , . .  i . . . .  

pulaai . . .  I paiyati ::: . .  . . . .  
Pu'aiai . . ullasati . . 1 . . . .  

I vulai 

. . Cf pumsai. pusai. 

Cf. pusai, pfisai. 

. . , ~ a u r a s e ~ ~ i .  - 
[Avan ti. 

. . ~ a u r a s e n i  and 
. . . .  . . . .  . . . .  I . . . .  iray ati 1 . . I prZrayati 

. . . .  I . . . .  . . . .  htagaclhi. I . . . .  . . .  . . . .  
. . . .  . . . .  ! pusyati . . Cf. pusai, phsai. 
. . . .  . . . .  . . . .  Apabhra~i~Ba. 

I 



146 THE PR.AKH IT DHA'J'V-ADESAS. 

-- -- - - - - - - - --- - - -- . -- -- - -  - - 
SANSKRIT EQUIVALENT. ACCORDING 'TO 1- 

Adcia 
- 

RBma-sarinan R E ~ I . ~ R K C  
Heniacandra Vararuci. Kra~nadisvara.  (TarkavHgTsa) M a r k a n d ~ y  a. 

phalnsae 
phanillai 
pt~amcl ai 
pharisai 
phalai 
phaliam 
phalai 
phalei 
phasai 
phittai 
phi? ai 
p h u ~ i ~ s a d i  
phuttai 

Cf. thallillai. 

. . . .  I / patati  i Cf. phHlai. 
I See Vr. viii, q 

. ' Cf. phalai 
. . . .  patitam 

. . . .  
bhraiy ati  

. . . .  
n12rsti 
sphutati  

I 
. ~auraseni .  , DNM vi, 84, 0111 

sphutati 
DNlI  v i ,  Sq, olll 

, sphutati 

. . . . . .  . . . .  

. . bl~rasvat i .  s p l ~ u t a t i  
sphutati .* 

. . bhrasyati. sp l~u ta t i  
sphutati. ' 

. .  .;l.'qtam . .  . . . .  
. . . .  . . bhramati . . 

. . . .  
sphufati sphutati  

i sphutati 

phuclali~ 
phumai 
phurai 
phullai 
phusai 

. . . .  . . . . . .  
. . bhranlati. . . . .  

marsti. * 
. . patat i  * . . ' . . .. 

hajjai . . 
bajjarai . . 

trasyati . . . . . .  . . . .  . . . .  . . . .  Cf. bojjai, vajjal., 
kathayati * . . , . . . .  . . . .  1 . . . .  . . . .  Only in DNM v!, 

I 92. Cf. pajjaral, 
bajjhai . . 
badabadai . . 
banahiiiai . . 
balai . . 

. . . .  . . . .  badhyatt? . . 1 . . . .  . . . .  I 

. . . .  . . . .  Rr6payati :': . . . . . .  . . . .  D N M ,  vii, Scl. 
valai. 

. . . .  . . . .  . . . .  . . . .  bahirbhavati 

. . . .  . . . .  . . . .  . . . .  bahirbhitah 

. . . .  . . . .  . . . .  . . . .  bibheti 

. . . .  . . . .  . . . .  biblieti . . I bibheti 
bibheti ::: . . . .  . . . . . .  / bibheti . . i b i h h ~ t i  . . ; Cf. viliai. 

. . . .  . . . .  . . . .  . . . .  1 i hihheti . . 

hahibbhavai . . 
babibbl~fio . . 
hWai . . 
bihei . . 
bihai . . 
bihei . . 

. . . .  . . . .  . . . .  . . . .  hukkai . . garjati * . . i 

. . . .  . . . .  . . . .  . . . .  bujjai (?b[rcldai) t ~ r ~ a j j a t i  . . Cf. buddai. 
. . . .  bujjhai . . butll~yate . . burlhyate . .  j hudhyate . .  I buc l l~~a t i .  . .  Cf. vujjhai. 
. . . .  huddai . . inaijati * . . rnajjati . . ( ? )  majjati . . , majjati . . Cf. vuttai. 

. . . .  . . . .  . . . .  . . . .  buddadi . . inajjati . . Sauras~ni. 
. . . .  . . . .  . . . .  . . . .  buddha~h . . ; h u d d h a ~ ~ ~  

buhukkhai . . bubhuksate . . . . 
bemi . . vedn~i  . . . . 
bojjai . . trasyati * . . . . 

bollai . . kathayati * . . 
. . . .  bollai . . 

I . . , .  
1 vadati . . I ~ ~ , ~ h h r a * h a  



.. - _ ..... . . ~- 
. . .  . . -  . .. - ~. -. -- - 

- 
- .  

----- - 

S.\SSKKI.I' EQI~I\..\I,ENT, ACCORDING T(1 :- 

. . . .  bruvai . . I hraviti . . 

. . . .  hr6di . .  I I . . . .  

I . . . .  . . . .  CE. I ~ l ~ : ~ s s a i  
! 

. . . .  . . . .  
I 

hhara t i .  slim- I s lnara t i  
ra t i .  

bha~iisai . . 
bhamjai . . 
bbaiijai . . 
bhnnai . . 
hhanijjae . . 
bha~!nai . . 

bhalai 
bhavai 
bhavadi 
bhavia 
bhavissadi 
bhnsai 
bhassai 
bhiiai 
bbiadi 
bhiiv~i 
bhii 
bhiei 
bhiidi 
bhiimai 
bhzsai 
bhisiivei 
bhi~,n?a~i~ 
hhilidai 
bhisai 

I~hrasyati  . . .... 
bhanakti . . . . . .  

. . . .  . . . .  I 

bhailati . . j . . .  
b h a n y a t ~  . . . . . .  

. . . .  I . . . .  I 

. . I, smarati * . . , . . . .  
. . hhavati . . . . . .  

. .  . . .  hhavati . . . .  
i . .  , . . . .  . . , .  

. . . . . .  . . . .  

. . ' bhasati . . . . . .  

. . . . . .  . . 

. . . . . .  I . : : .  

. . . . . . .  . . . .  

. . . .  . . . .  
. .  . . . .  bhra iya t i  Cf. h h a ~ h s a i .  

. . . .  1 bliityayati 

. . . .  bl~Hti . . ~ a u r a s ~ n i .  

. . . .  I t)hZynyati 
I~ ibhc t i  . . I l i b h e t i  

bha~!nai? . . I b h a n y a t ~  . . . .  
bhannae . . . / . . . .  
bha~nai . . / bhra~na t i  . I bhramat i  
hhumadai . . bhramati * . . . . . .  
hhamzdai . . bhramati * . . . . . .  
hhamid~i . . bliramayati . . 1 . . . .  

. . . .  
bliinnanl 

. bhinat t i  

. pldsati ,  I,hi*a- , vat?.  
' bhisayate  . . Cf bhisavei 
; bhisayatP 

bhamiirei . . 

. . . .  . i / bhisn y  at^ 
Cf. 1,hisiivi.i. . . . .  

hl~ramapat i  
bharnmai . . . . . .  . '  I ' . "  . . . .  
hhamlnadai . . / bliramati * . . . . . .  
bharai . . , smarati * . . smarat i  



- ---- -- - - - - - - 
-L\d~.';:l 1 I - I REMARKS 

He~~lacanr l ra .  Vnraraci Krarn~disvara.  1 Rainn-sar~aan 
1 (Tarknviigisa). JIiirkat?dey a. 

bhiivai . . . . . .  I . . . .  
bhesai . . . . . .  . . . .  
bliesH\rei . . . . . .  . . . .  
b h ~ s e i  . . . . . .  . . . .  
b h o t t a v v a ~ i ~  . . bhiiktavyam. . j bh6ktavyam 
l ~ h o t t u i i ~  . . bhoktunl . . bh6ktum 
1,hottfii~a . . I~huktvii . . bhuktvii 
bhottiinaril . . . . . .  . . . .  
b h i i a v v a ~ i ~  . . . . .  . . . .  
blioum . . . . . .  . . . .  
bh6ii1~a . . . . . .  . . . .  

. . . .  bh6iinaii1 . 1 . . . .  
bhadi . . bhavati . . . . . .  
bh6di . . bhavati . . . . . .  
1)hiidi . . . . . .  . . . .  

~ n a k k h a i  
n~agga i  
maccai 
majjai 
inajjadi 
macldai 
mad hai 
mauai 
mandai 
mamthai 
inatnfirai 

. . mraksati . . I . . . .  

. . maligati . . . . . .  

. .  miidyaii . .  . . . .  

. . ~naj ja t i ,  marsti . . . .  

I . . . .  1 bhavati . . . . . .  
. . . .  ' b h i ~ a y a t e  . . . . . .  1 
. . . .  I bh$ayati. . .  I . . . .  

I . . . .  . . . .  1 b h ~ s a y a t i  ( 
. . ' bhiiktavyaln. bhdktavya~il . . I bhaktavya~ti  ' 
. . . . . .  I bhdktum . . ' bhiiktum i 

I . . . .  . . . .  hhuktvii I 
" I  . . . .  bhuktvii . . . . . .  

. . . .  bhiiktavyam . . . . . .  1 
bhiikturri . ; bh6ktutn . . . . . .  
bhllkt\ci . ' . . . .  . . . .  I 

. . . .  1 hliuktvl . . i . . . .  

. . . .  . . . .  bhavati . . ; ~auraseni .  

. . . .  . . . .  I Mlgadhi. 

. . . .  i : : : :  I bhalrati . . VrHcarla Apa. 
I i ; hhram4a. 

1W 

inarai . . inriyate . . mriyate 
inarisai . . niysyati . . mysyati 
~na ln i  . . rtiyd115ti " . . mld115ti 

. . . .  malei . . . . . .  
mahai . . kiii~ksati * . . . . . .  
mal~ainahai . . gandllah prasa- . . . .  

. . . . . .  . . . .  

. . m ~ s y a t i  . mysyati 

. . n~rclnl t i  . . . . . .  
. . . .  mrdnlt i  
. . . .  icchati 

rati. 
mlai,  miii . . . . . .  
millai . . 1nl5yati . . 

. . . .  miliiadi . . 

I . . . .  
1 . . . .  

. . . .  
marsti 
majjati . . 1 Saurascni. 
mydnHti 

. . . .  
1 . . . .  

. . . .  

. . . .  
. . . . . .  Cf mummurai,lllu. 

I I sun~iirai. 
. . . .  

. . myspati 
mydnlti 

. . . . . .  

. . . . .  

. . . .  

. . . .  

. . . .  

I I . . . .  n ~ u k t a ~ r ~  . . muktam 
I . . . .  
I . .  , .  prasarati . . I C f .  ~ i i o ~ ~ i l h ~ i .  

. . . .  rnil5i . . mlzyati . . 

. . . .  missai . . mikrayati . . 

. . . .  milai . . .  milati . . 
n ~ u a i  . . mrificati . . . , . .  
muai . . .  . . . .  . . . .  

. . . .  rnukkai 
I . . , , . .  

. . . .  lnukkali~ . . . . . .  

. . . .  ( ? )  mugg5h:ri . . . . .  
mujjhai . . rnrlllyati . . . . . .  

. . .  . . . .  murncni . . 

. . . .  . . . .  n~uiicai . . 
mur~ai  . . j l n i t i  * . . jir15ti 

. .  . . . .  munijjai . .  jfiiiyati. 
. . . .  . . .  tnur?iai . . 
. . .  ~nummurai  . . . . . .  



. . . .  11n1rai . .  I l i%s~.~la  spliu- 
j tati.* 

mullai . .  , . . . .  . . . .  
~nlusai I 1nns1,15ti . . . . 
masu~~~iirai : : i bha~inkti * . . i . : . : 

[ mellai. 
ApabhramSa. Cf 
Cf. miisai. 
Cf. mamiirai: Inurn- 

murai. 
~n~iirai . . I hliallakti " . . . . . .  
tniisai . .  I . . . .  . . . .  
mellai . . ! ~nuiicati 4: . . . . . .  

I mtlavai . . ; tl~iSrayati . . , . . . .  
(?) n1oggZh:li . . ; . . . .  . . . .  mottiyai . . , ramatc * 1 . . . .  ' .  / 
mottavva~h . . 1 11ii,ktavva111 . . , . . . .  
mottutil . . ~ k t u  . . . . . .  
mottiil)a . . : muktva , , . . . .  
~ n o t t l ~ ~ a ~ i ~  . . . . . .  . . . .  
~noai  . . . . . .  . . . .  
1116ai . . . . . .  . . . .  
~~~llasai . .  . . . .  . . . .  

I 

. . . .  . . . .  

. . . .  1 n ~ u s ~ i i t i  . . . .  . . . .  I 

I . . . .  . . . .  
I prasarati . . . . . .  

Cf. musai. 
Cf. mullai. 

/ Cf. muggzhai 
i 

/ CF. muai. 
I Apnbhramka 

. . . .  . . . .  
I 

(mciktavya1111 lnektavyatn 
' [mciktum] . . m6ktun1 

. . . .  n~uktvi i  
[~iluktvli] . . . . . .  

. . ! racayati 

. . I ddl:lyati * 

. . i raiijayati 

. . 
. . .  

. . . .  ! 

. . . .  

. . . .  

. . . .  
. radliayati 

. . , .  
ramate 
[ r a l n y a t ~ ]  
[ramyate] 
ramyatc 

. . . .  
taksati 

. . . .  

~nuiicat i  . . 
rnuiicati . . 

Cf. rati~pai.  

. . bhrasy ati 

. . . .  I 
I (D  ) taksati . 

. . . . . .  

. . . . . .  
I . , . . . .  

. . ! taksati * Saurasetli. 
Cf. rappai. 
Cf. rappai. 

# .  I . . . .  . . / taksati * 
. . ' gacchati * 
. . !  . . . .  

I . .  . . . .  
. . I rar~ti 

I 

. . . .  
I taksati . . 

. . . .  
taksati 
ranlyatt. 

. .  I . . . .  
r iya j  I -. . . . .  riljatc. 
riadi .. I . . . .  r i i  

I I t s t i  only in P. 

. . / ~ a u r a s e n i .  

. . , Only P. 
I 

. . . .  
riidi ti , Cf. roai 



KLII?I!~I~I 
ru t i~dha i  
rundhai  
rurildhijj ai 
rubbhai  
ru~ i tbha i  
rumbhai  
ruvai  
ruvijjai  
ruvvai  
riisai 
reavai 
rchai 
rPliae 
r o ~ n c a i  
r o t t a v v a ~ i l  
r o t t u ~ i ~  
ro t t i i~?a  
r o t t i i ~ ~ a l n  
r6ai 
roi 
riiulil 
rodadi 
r d n ~ a ~ i l t h a i  
rovai 
riivadi 
(? )  r t~sa i  
rfis,i~!ai 

laggai . . lagati  
lajjai  . . la j ja tc  
la11 hui . . s ~ n a r a t i  * 
labbhai  . . , lahhyate  

. . . .  lalai  . . 
l a \ i a \ ~ v a l i ~  . . . .  

. . . .  l a v i u ~ i ~  " \  . . 
laviavan1 . . . . . .  
lasni . .  , . . . .  
lahij jai  . . / labhyate  
lahiai  . . . . . .  
l ~ l a p p a i ,  ld.lrn- ; . . . .  

pai,  Iiilatn- ! 

bhai.  
I5lal)bbai . . . . . .  

. . . .  Iiilanll~ai . . 

. . . .  liai . . 

. . . .  l i a ~ i ~  . . 
likkai . . ~~i l iv : l t ?  * 

. . . .  lijjai . . 

. . . .  lijjai . . 

. . . .  l i j jhai  . . 

. . . .  l i t tali)  . . 
libbhai . . Ii l~yatC 
l i ~ i ~ p a i  . . l i ~ n p a t i  

! -- -- - -  ~ 

I I 
I 1:1<3l~lt~,i 

i Hcm:~candrn .  a a c  1 Kramadisvara .  R i ima-sa r t r~ ;~n  IvIiirlia~~c!eya. 
I 

('l'arkavsgisa). 
- - - , - - -. - -. 

I 

. . i . . . .  rudi tam . . I rudi tam . . rudi tam . . rl.lditam 

. . r ~ i  . . 1 . . .  . . . .  . . . .  1 . . . .  ; 

. . . . . .  r u ~ ? a d d l ~ i  . . 1 ~u~!adclhi ru~!add!li . . r u ~ ~ a d d h i  

I lagati . . 

. . 

lagati  I 
. . . .  
. . . .  
. . . .  

lilclc~ti 
. . . .  
. . . .  

r11dhyatC . . I  . . . .  . . . .  . .  1 . . . .  . . . .  

. . . .  
lasati . .  C f .  lhasai 
( labhyatii l  
l lnbhyatel  
vilapati 

. . . .  . . . .  IivntC 

. . . .  . . . .  liyati. . . A \ , ~ I I  ti. 
. . . .  . . . .  ( I ) . )  l i l iyati  I cf. Iil~Idl;~ 

I . . . .  . . . .  1ipta111 
1il1y:ltc 1 lihyati. . . Ilihyate 1 . . 

C[ lijjliai- 
I . . . .  11111l)ati . . . .  
I 

i . . 
. . 
. . 
. . 
. . 
. .  
. . 

r u d t ~ v a t c  . . . . . .  . . . .  . . . .  . . . .  I 

r u ~ ~ a d d h i  . . . . . .  1 . . . .  . . . .  . . . .  1 . . . .  runaddlli  . . 1 runaddhi  . . I r u ~ ~ a d d b i  . . r u ~ l a d d h i  
roditi ,  r au t i  . . rciditi . . I riiditi . . roditi . . rdditi , . 1 Cf, rov:ti 
rudyatc  . . . . . .  . . . .  . . . .  I . . : . . .  
rudyati. . .  . . . .  , rodit1 . . . . . .  
rusyati  . . rusyati  . . ! ru?yati . . rusyati  . . 

. . I rnui~cat i  . . . . . .  . . . .  I .  . . . .  

. . 1 riijate . . . . . .  1 . . . .  I . . . .  

. .  m . . . .  . . . .  . . .  I r j j l t c  . . 
. . . .  . . .  pinasti * . .  . . . .  

rdditi i 
rusyati  

. . . .  i 
riijate 

. . . .  

. . . .  
. . , r6di tavynm . . r i i d i t~vya rn  . . , 1 : : : :  I . . . .  

[rodi ta\ ,vnln] / r i jd i tavya~n 
. . rtiditum . . r o d i t u ~ n  . . [riiditum I . . / roditurn 

. . . .  . . ruditvii . . ruditvll . . . . . .  ' r u d i t v i  
. . . , . .  . . . .  . . . .  [ruditvii] . . 1 - . : . . .  
. . . . . .  . . . .  rdditi . . I  . . . .  r o d ~ t ~  . . CF. ruai. 
. . . . . .  . . . .  . . . .  . . . .  I r6diti  

. . . .  . . . .  . . . . . .  . . . .  (D  ) riiditurn. . ' 
. . . .  . . . . . .  . . . .  . . . .  I roditi . . ~aurasen i .  
. . . .  . . r61nanthayati  . I . . . .  ! 

. . . .  . . rciditi . . roditi . . rfiditi . . 1 rcditi '  . ' ' . . Cf. ri~vai 
. . . . . .  . . . .  . . . .  . . . .  ( ? )  rul!addhi . . Sauraseni. 

. . . .  . . . . . .  . . . .  . . . .  ( ? I r u p v a t i  . . I  
. . 1n5rsti * . . . . . .  . . . .  . . . .  111Zrsti I 



lkai 
l i l~a i  
lillijjai 
lilliai 
lihiadi 
luai 
l ua l i~  

lual~to 
lukkai 

. . . .  . . I svapiti * . . i 

. . . .  . . . .  . . 

. . . .  lihyati. . . '  . .  

. . . .  ! . . . .  ' .  I . . . .  . . . .  . I 

. . . .  . . . .  . .  I . . . .  . . l l l a l ~ l  * . . 

. . . .  . . . .  . .  1 

. . . .  . . I tudati,  nili- 
1 yate 

. . . .  . . 

. . . .  . . 

. . . .  . . . .  

. . .  . . . .  . . 1 
. . i luniiti 

. . . .  . . . . . .  

. . . .  . . . . . .  

. . . .  
. . . .  

I . . . .  
. . . . . .  I : : : :  
. . 1 l i ~ y a t ~  . . ( liiyatc 
. . miirsti * _ . I  . . . .  
. . I chinatti * . . I . . . .  
. . i Isti . . /  . . . .  
. . I  . . . .  . . . .  I . . I svapiti * . . ~ . . . .  
. . ! srariisatc * . . ~ . . . .  
. . j ~~i l iya tc  * , . 1 . . . .  
. . I nastall . .  , . . . .  

. . . .  
likhati 
lihyate 
[!ihyatel 
Ilhyate 
lulllpati 
l u p t a ~ n  

lugg6 
lu~ncl~ai 
luilchai 
lu11ai 
lu~!ai 
lu~!adi 
lu~~ijjai 
lutta~i~ 
lubbl~ai 
lubhai 
lunipai 
luvai 
lurvai 
lul~ai 
l i rai  
lei 
lehai 
lottai 
lhasai 
lhikkai 
Ihikkfi 

I' 

Cf. lubl~ai .  

. . . .  . . . .  

. . . .  . . . .  
. . . .  pr6iichati 

. . / [ l~iyate]  
i luptarn 

. . 

. . 

. . 

. . . .  ! 
1 likhati 1 

I 
. .  'Cf . l asa i .  . 1 Cf. likkai. 

(D.)  n~Zr$i . . . . . .  
lun5ti . . lunati 

/ luthati 
I lasati 

. . . .  
Ii~yatC . 

. . . .  

. . . .  
. . 1 l i i y a t ~  . 

j . . . .  
I . . . .  

. . .  See caai. 

. . . .  
[ltiyate] 

. . . .  

[luuati] 
Iiiyate 
nilrsti 

. . . .  

. . .  ud?-ate. vnpati 
tl-:lsyati . . trasyati . . 

. . . .  . . . .  

. . .  < I . . . .  
. . . .  . . . .  I 
. . . .  . . . .  i 
. . . .  . . . .  i . . . .  I . . . .  

. , . .  . . . .  i . . , .  1 trasynti . . ( Cf. bajjai L)N.\I. 
/ vii. 41.  trasyati,  

not paSyati. 
trasyati . . ' . . . .  

. . . .  . . . .  
nlarqti . . I  . . . .  

i 

1)akyati . . 

. . . .  
kathayati . , 

. . . .  

. . . .  . . . .  

. . . .  / (D.)  rrliyati. . .  

. . . .  . . . .  

. . . .  

. . . .  . . . .  

. . .  . . .  CI. vabbhai. 

. . . .  . . . .  

. . vrajati 
I 

. . )  . . . .  . . . .  . . . .  . . . .  3lagadhi. . . vilal'ati * . . . . . .  . . . .  . . . .  . . . .  i DNM vi, 92, ba- 
clabad ai. 

t . . vardhatc, . . v s r d l ~ a t r  . . 1 vard11:ltc . . / s a r d h a t i  
. . . . . .  . . . .  

I . . . .  I ( ? )  t\.ncnti . . . . . .  . . . . . .  1 uhyati. . . . .  . . j ~11iyatr . .  i . . . .  Cf. vajjhai. 
, . 1 1)11ilja";1ti * , , . . . .  . . . .  . . . .  . . . .  I 

i I 



varai . . 
varahsclai . . 
varisai . . 
v al ai . . 

. . . .  . . . .  
\-a ~rsati . . varsati 
\.nlati . . . . . .  

I 

i 
I See balai. D N I  

I ~ i i ,  aropayati, 86, glhniti. and 

om. valati I 

Prohati . . 1 iirellati 
valati I . . . .  . . 

. . . .  iuryati 

. . . .  ; duslia~n 
I . . . .  . . . .  

. . . .  1 \.nr:ati 

valaggai . . 
\rallai . . 
vasusai . . 
vasuiialil . . 
vasuiii . . 
vahatli . . 
v a h i a ~ i ~  . . . . . .  \ . . . .  
v a h i a v v a ~ i ~  . . . ... . . . .  
vahiulil . . . . . .  1 . . . .  
t~ahijjai . .  uhynti. . .  
vahiai . . . 1 : ::I 
vahiadi . . . . . .  1 . . . .  
vSai . .  , . . . .  ' ~nliiyati 
vlIi . . I n~layat i  * . . ( ~nlayat i  
( ?  V I  ? )  r -  1 . . . .  . . . .  

i 1.1 ai. i 
v v i ~ i ~ p a i  . ~ a ~ i  k t *  . . . .  
viivarei . .  \.yiil~riyati. . .  I . . . .  

. . . .  ( ? )  \%viai . . . . . .  

. . . .  v3vc.i . . vy,ipllCti . . 

. . . .  viiharai . . \.yiiharati . . , 
v~il~ari j ja i  . .  \.y%hriyati. . .  . . . .  
v.-l ,I llppai ' . . vyahriyate * . . . . . .  

. . . .  v i a t t a ~  . . visari~vadati * 
via~nbhai  . . vijrmbhate . . . . . .  

. . . .  viambhai . . . . . .  

. . . .  vialnbhanto . . . . . .  

. . . .  viaiai . , . . . .  i Only ill  D. RLJI 
, corrupt. Th' 

Sanskrit root ,I! 
1 given as bhl'l" 

' (kautily?). 
. . . .  viasai . . \.ikasati . . 
. . . .  vi;irei . . . . . .  
. . . .  viuclai . . 115savati * . . , 
. . . .  vikivai . . v i k r i ~ ~ i t c  . . , 

. . . .  krikcisai . . vikfisayati . . 
v i k k i ~ ~ a i  . . . . . .  j vikri~~it i .  

. . . .  vikkeai . . v i k r i ~ j i t ~  . . I 
.. . .  vikkei vikri~!itc. v i k r i ~ j i t ~  

. . vigalati . . I vigalai . . . .  
. . . .  viccholai . . kampayati * . . 
. . . .  . . . .  vijjai . . 

. . . .  vijjhai . . . . 
. . .  . . . .  vii1chi.i . . 

vic!aviclclai . . , racayati * . . , ! . . .  

. . . .  vikasati 

. . . .  viciirayati 



\-icll~atta~h . . arjitaln . . 
viclhappai . . , arj  yate . . ' 

riclhavai . . arjati  * . . 
viclhavijjai . . , arjyate . . 

. . . .  vi~!abhai . . , 
ei~!~!avai . . vijilapayati . . 
vittharai . . ' I . , . .  
viddhai . . . . . .  
vjppagilai . . 112Sayati * . . 

. . .  vnnharai smarati, \.is- 
marati.* 

virai . . gupyati, h h : ~  
nakti 

vira~i . . viracayati . . 
viran~lnai . . , . . . .  
viralnilai . . pratiksatc * . . 
virallai . . : tandti  . . 
virii . . ' "iliy ate '$ . . 
virillai . . . . . .  
virihai . . . . . .  
vireai . . virecavati . . 
virlilai . . ~ u a t h n i t i  * . 
vilaggai . . . . . .  
vilabhei . . . . . .  
vilavai . . ' vilapati . . 
vilijjai . . viliyate . . 

. . .  . .  \,ilu~i~pai kailksati 
\'ilottai . . visalilvadati * 
\'iv+tai . . v i a  . . 
I'isai. ( ? )  ghisai . . . .  
visalilvayai . . visalhvadati , , 
"isaffai . . dalati * , . 
visatta~h . . . . . .  
visarai . . . . . .  

. . .  . . . .  

. . .  v y u t p a d y a t e  

. . .  . . . .  

. . . .  . . . .  
pmtip;l lavati  . . . .  Cf. ci ra~ni l ; l i  . 

. . . .  . . . .  

. . . .  . . . .  
. . .  . . .  

. . . .  , v i s t c~~e i t i  
pra t ips layat i  'pratil>51a?lati 

. . . .  . . . .  

See ghisa i .  

2f. vosat fa i .  
. . . .  . . . .  

vikiisayati . . vikasati  
vikasitanl. . . . .  

. . . .  vis~r lara t i  . . Cf. vissarai, visa- 
, rai .  

. . Saurasen i  

Cf. visarai, visarai  
. , . .  v igha ta t c  

( ? )  viraut i ,  vis-  , . . . .  
t r ~ u i t i .  

. . . .  r~ ikasa t i  
v i racayat i  . . . .  

Cf.  visarai, vissa- 
rni. 

Cf. b ih i~ i  



- .. -- . . . . . .  ......... 
AtleBa 

Hi .mac;~l~dra  ! Ramo-sarlnan Vararuci. K;ramadiSvara. ' 
1 (Tarkaviigisa). Alarkagdeya. 

vuj  jllai 
vufiai 
( ? )  vuitjai. 

vaiijai .  
vu t t a i  
vu t t a i  
\wbbhai 
ve t t avva i i~  
vettulil  
v e t t t i ~ ~ a  
vellai 
vead a i  
veclhai 
verlliij jai 
ye cl h ~ i  
vemayai  

. . . . . .  

. . r amate  * 

. . khacat i  * 

. . vestate 

. . vestyatt. 

. . vestayati  

. . ; bhallakti  * 
I 

. . . . . .  
veditavyam . . 
veditum . . 
viditvii . . 

. . . .  
(D.) majjati  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
uhyate  

. . . .  

. . . .  

. . . .  

. . . .  

.... 
vestate 

. . . .  

. . . .  

. . . .  

- 

Cf. bujjl~ai 
Apabhralns;~ 

vemai . . . .  . . . .  1 . . . .  . . . .  
I 

bllanakti 
. . . .  v e u ~ i  . . . . .  1 . . . .  . . . .  

. . . .  . . . .  . . . .  . . . .  velavai / ! 
! 

. . . .  . . .  . . . .  . . . .  vcvai . . 1 

. . . .  . . . .  . . .  
I . . . .  vehavai 

. . . .  . . . .  vokkai . . vijiiapayati . . I u nna ta t i ,  un-  
nadat i .  

. . . .  . . . .  . . . .  vokkhai . . I unnadat i  . . 
. . . .  . . . .  voccai . . . . ,  1 i : : : :  ! vadat i  . . 

. . . .  . . . .  . . . .  . . . .  voj j ai . . vijayati .  I r a -  I 
I syati.* I v o t t i ~ v v a ~ n  - . i vaktavvam . . . .  . . . .  . . . .  v a k t a v y a n ~  

. . . .  . . .  v o t t u ~ i ~  . . 1 v a k t u n ~  . . ! . . , .  vaktuln 

. . . .  . . . .  . . . .  v o t t i i y  . . ' uk tva  . . I I u k t v i  
. .  . . . .  . . . .  . . . .  . . . .  vollai . .  , I rlkralnatt. ' 

vocai . . . .  . . . .  . . . .  .. . .  - I vadat i  . . 
. . . .  . . . .  vbdharil . . . . iidham 

. . . .  . . .  . . . .  voflhavval i~  . . 1 : .  : . ! v&havYaol : . , 

D N M .  vii. 7a: v i  1 maai. 

. . . .  

Cf. av~lkkai 

. . .  . . . .  . . . .  

Cf. vocai. 
Cf. bojjai. 

I 
Cf.  vblai. 
Cf. vclccal 

vocjhuti~ v6dhum . . ; 

Ci. *;isat$ai. 
111 Hc..  only It '  

DNM vii. 81. 

viilai 
v i i l i ~ ? a ~ i ~  . . 
vdi~!fi atikriintah . . 
\-cisaffai . . vikasati . . 
\rosat!a~i~ . . b h ~ t 6 l l u t h i -  

tam.* 
. . . .  . . . .  . . . .  . . . .  vosattc', . . vikasitah 

. . . .  . . . a  . . . .  . . . .  vfisirai . . I avasrjati  . I 

. . . .  . . . .  . . . .  I k r a n ~ a t e  . . 

. . . .  . . . .  . . . .  kriintarn 

. . . .  . . .  . . . .  . . . .  ! 
. . , .  . . . .  v i k a ~ a y a t i  . . I vikasati . 
. . . .  . . . .  . . I vikasi tan~ . 

. . . .  . . . .  . . . .  . . . .  saa i . . svadate . . . .  . . . .  . . . .  r a i i~ ru j i l~n i  . . I s a  lilruclhyat . , . .  

. . . .  . . . .  . . . .  . . . .  sar i~rumdhi j ja i  sarilrudhyate , . . . .  . . .  . . . .  s a m v a n i  . . 1 sa~ i~vf" f i t i  . . . 1 
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~- .- - -  

sari~vcllni . . s a ~ i ~ v i . s t a t ~  . . sa~hvFsta tC . . 
. . . .  sa~i~sn~ . . sra~iisatF . . 1 

sakkai . . kak116ti . . I I ak~ i i , t i  . . 
. . . .  . . . .  . . . .  

dakniiti . . saknOti, s a r -  inkurit i ,  dakyn- ( 
pa t i .  t C .  sn rpa t i .  , 

. . . .  . . . .  , Sak~ io t i  . . I S a u r a s ~ n ~ .  

. . . .  . . . .  Sakyate  . . ' Saurasen i .  

. . . .  . . . .  gaknfiti . . , %iuraseni. , 

. . . .  . . . .  Sakvatr  . . Saurasen i .  

sakkadi . . 
sakkiadi . . 
sakku?adi . . 
sakku~?iadi . . 
sa~i~kh?ii . . 
sa~nkl~u(l(lai . . 
sa~ngacchni . . 

. . . .  . . . .  . . . .  
. . . .  . . . .  

( D .  6ivatC) . . sit lat i  
( 1 )  SiyatF . . . . . .  . . . .  i Cf. snclai. 

See sann51nCi 

1 
I 

. . . .  

. . . .  

. . . .  

. . . .  
salilsty3yate * 
ramate . . 
sa~ngacchati. 

DNhI. viii. ~ r ) ,  s a v -  
1?51nai. 

Cf. s a ~ ~ ~ n i a i .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
saligalai . . 1 s a ~ i ~ g h a t a t ~  * 

. .  . . .  sa1hg6mi I sa~i~ghai . . kathayati  . . 
samghaclai . . sa~i~ghafa tc '  . . 
saccnvai . . paSyati . . 

Cf. s ama i .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  
samjavai . . . . . .  . . . .  
saclai . . I sidati . . i i ga t c  . . , raadhai . . . . . .  . . . .  

. . . .  . . . .  

saddahia~i~ . . . . . .  , Sraddh i t a~n  . . 
saliltappai . . 1 s a ~ i ~ t a p v a t c  . . . . . .  
sa~i~d:~!ai . . I a\.astall~hha"l . . . .  

kar6ti.* 
salildisai . . sa~iidisati . . . . . .  
sali~dumai . . , pradipvate * , , . . . .  
sa~i~dhukkai , . pradipyatp * , , . . . .  
SallllilllPi . , ,drivatc; ": , , . . . .  



- 1 -- - . 

. - 
Xdesa. I / I<I;\IARK~, 

R5ma.Sarlna11 1 H6111acandr:1. I v a r a r u c i  I I\.I5rka1,1c!eya j (Tarka  riigisa). 

s5maggai 
s,5 r ai 
s5rnvai 
s5sai 
szhai 
sl lhattai  
siiharai 
siihiai 
siihri 
si j jhai 
s i i i~cai  
sippai 

. . . .  
1 . . . .  

. . . .  1 katliyatd 
I . . . . . .  

. . . .  
I 
I . . . .  

k a t h y a t ~  I ka thaya t i  
. . 

. . . .  

. . . .  

. . . .  
kathayat i  

. , . .  

s idhyat i  
. . . .  
. . . .  

. . . .  

. . . .  

I 

. . Slipyati I . . . .  
' .  1 . . praharnti  * . . . . , .  

. . sn~ i i i r acayn t i  . . . .  

. .  8 . . . .  . . . .  I 
! . . / k a t l ~ a y a t i  * . . i . . . .  

/ sn~ilvy~?fit i  I . .  . .  . . . .  
. . , s : ~ ~ i ~ v ~ ~ , ~ t i t i  . . . .  

. . . .  . . . .  . .  1 . . .  . .  1 . . . .  
. . 1 s idhyat i  . . . . . .  

. . I Cf. s5hai. 

! . . . .  
. . . .  

. . , .  

. . svapiti  

. . . .  
' ' I svapiti  
. . . . . .  

sptc 
I 

. . 1 s i i ~ c a t i  . . 
sicyatc.  sni- 

. . siiicati * . . 

. . slisyati . . 

. . 1 s ivyat i  , . . 

. . k5i1 ksatr ,  spy- 
Ilaynti." 

. . I katliayati ,  si- 
nasti ."  

. .  1 svapitr . . 

. . . .  
s idhyat i  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

. . . .  

1 DNM. viii, 32. 0111. 

kHi~ksati. 
I DNM. viii. 34, OIII .  

: sinasfi. 
. . Cf. suvai, s6ai, sci. 

vai. 

. . . .  I 

. . . .  
1 

svapiti  

4rut31n s u a ~ i ~  
suadi 
suantti  
suiidi 
s u k k a ~ i ~  
(?)suggSl~:ii 
sujjhni 
sucl hni 
sul,l;ll 
su~!acli 
si~l!iU~?a 
su~!ijjai 
su~!iadi 
supai 
sulnarai  
sunlaradi 
slivai 

. . . .  
6uskam 
prasarati  
sudhyat i  

Cf. sogg8hai. 

sriiyatc: 
sriivatP . . 

. . . .  
sinarati  
slnarati  . . 
svapiti  . . 

: vai. 
suptarn . . ~ a r ~ r a s c n i .  1 p y  , . * ~ U ~ : I S C I I ~ .  

: svaptum . . , Saurasi'lli. , 

/ s v a ~ s v a t i  . . ; ~ a u r a s ~ l l i .  

suvitlari~ 
suvida\ . \ .a~i~ 
suv idu l i~  
suvissadi 
~ u v v a i  
.;u\,vai 
s ~ ~ t l a i  
siirai 
sr7sai 
sCai 
schai 
( ? )  soqg5l1ai 
s o t t a v v a ~ i ~  
s o t c u ~ i ~  
sottii~!a 
sollai 
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svapiti svapiti . . ' Cf. suai, suvni, siii, 
s8vai. 

6rC,tavynm 
svapiti 
6roturn 

Cf. s8:Ii. 

. . . .  
svapiti  . . Cf. suai, suvai,  

sijai. 

ha6 . . 
hakkai . . 
I~akkhuvai . . DNM.  viii, 64, hak-  

khuppai,  and so 
a v. I. t o  Hc. iv ,  
r 14. 

Br~Jfiti * . . 
. . . .  

hanyatF . . 
hantavyan~ . . 
hatvZ . . 
hanti, hanyate, 

hammati. ; 
grh~~?iti ,  harati *' I 

hanti 
hanti 

. . . .  

. . . .  

. . . .  
hanti 

. . . .  

. . . .  
hanti 

. . . .  

hriyate 
harsati 

. . . .  

. . . .  

. . . .  
hasati 

. . . .  

. . . .  

. . . .  

. . , .  

. . . .  
grh~la t i  
grhitvii 

. . . .  
g r h y a t ~  

DNM. \ i i ,  62, om. 
harati .  

hari j jai  , , 

harisai , , 

hariai . . 
havni 

I 
h r i y a t ~  . . . . . .  
harsati . . harsati 

/ h r i y a t ~  . . . .  . . 
harsati . .  , . . . .  

. . . .  h r i y a t ~  . . . . .  
bhavati, 

hati. 
bhavati 
hasati 
llasy ate 
hasya t~  
n56ayati 

. . . .  

. . . .  

. . . .  

. . . .  
hnsyatr 
hasyntc 

. . . .  

llavadi , . 
haqai . . 
hasijjai , . 
hassai , . 
hsravai . . 
biu~!ai . . 
hitthan1 . . 
hindai , . 
Ilinciilina . . 
llindijjai , .  
hindiai , , 

hivai . . 
hirai . . 
hirijjai , ,  

Iliriai, l~irii , , 

hisan~a~!a~il . . 

. . . .  
hasati . . 

. . . .  
hasati . . 

. . . .  
g y h ~ ~ g t i  . . 

. . . .  

. . . .  

. . . .  
grhyate . . 

. . . .  

hriyate 
. . . .  
. . , .  
. . . .  Cf. DNM. viii, 68, 

hesiiravah. 
Cf. huvai. 

Cf. hiiati~. . . . .  
hutaviin . . 
juhhti . . 
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RE~IAHKS 
Riirna.Sarman 1 Henlacaedra. Vararuci. I Kran~adiivars .  1 (TarkarBgiia,, Miirka~yleyn. 

1 I 

I 1 

. . .  . . . .  hu~!adi . . . .  I 
hutlijjai . hiiyate . . I hiiyate . . [hiiyate] . . 

. . . .  . . . .  . . . .  hu~?iadi I I 

. . . .  . . . .  hulai . . , k ~ i p a t i ,  marsti 
huvai . . ' bhavati . I bhavati . bhavati . . 

. . .  . . . .  huvadi . b h a v a t ~  . . , 

. . . .  . . .  huvamti  bhavanti . 
huvvai . . hiiyate . . , hiiyate . [hiiyate] . . 
hiiari~ . . 1 bhii ta~u . . (?) bhiitim . . bhiitam . . 

. . . .  . . .  . . . .  hii6 . . 

. . .  . . . .  ( ? )  hiimai I . .  . . . .  
. . . .  . . . .  h o ~ i ~ t i  . . 1 bhavanti . . 

biii bha~rat i  . . bhavati . . bhavati 
. . . .  . . . .  h6i . . . .  
. . . .  . . . .  hadi 

. . . .  ' juhiiti . . ~ a n r a s ~ n i .  
[hiiyati.] . .  

. . . .  

. . . .  
bhavati . . 

. . . .  

. . . .  
[hiiyate] . . 

. . . .  
bhiitah . . 
(?! satrayate, 

(') trasyati. 
. . . .  

bliavati . . 
. . . .  

hiiyate 
huyati- . . ~auraseni.  

. . . .  
I~havat i ,  juhiiti Cf. huai. 

. . . .  Sauraseni. 

. . . .  
hiiyate 

. . . .  Cf. huam. 
bhiitah 

. . . .  

. . . .  I 

bhavati 
bhavati . . 6var1ti. 

. .  . . . .  1 lhava t i  Sauras~ni. 



frlle followillg is a11 attelllpted restoration of the eighth Stabaka, dealillg wit11 
Dhatv-gdeSas, of tile first S ~ k l i s  of IZama-iar~uan's Pvdkyta-kalpalarl~. The text is 

ill verse, each verse is accoinpanied by a prose conlmentarJ'- As previously 

the olle Inanuscript known to exist of this work is nlost corrupt. Not only 

is the writillg difficult to  read wit11 certainty, but t h e  scribe, who was ev ide l l t l~  

ignorant of the elernellts of Prakrit, seenls to  have had before h i ~ n  an original 
the ~~ri t i l ig  of which was equally doubtful. The wllole MS., therefore, as we have it  
is full of blunders. Fort~~llately,  each Prakrit ade5a given in the text is repeated in 
the comme~itary, and, o \ v i ~ ~ g  to  tliis fact, together iIrith aid of the metre of the 

text, it has geuerally beell possil>le to  restore tlie adeSa to  its original for111 with some 
certainty. 

Tlle case is differelit \vith regard t o  the numerous Prakrit verses and short 
sentences quotetl i l l  the coi~lmentary. hlost of these are plainly invented by the 

autlior as ad Izoc exnnlples,' so that i t  is i~~ipossible to  correct the111 by reference to  
the works of other Prnkrit autlioi-s, eve11 if their sourcescould be traced. Unlike the 

adeias, tliese are ~vritteli each ollly once, and, owing to  the sllortliess of inany of the 
seutences, it is got often tllat the llietre, if such exists, can be identified. For these 
reasons, I have found it inipossible to  correct the Pralzrit of Inany of these examples, 
even \\lien the writing is clear. I have, therefore, in such cases written down just 
what I f o ~ n d  in the inanuscript, iiiarking wit11 queries those words about tlie reading 
of \\:llicll I was not certain. Eve11 tliis certainty was a subjective ~i ia t ter ,  and I do 
not doubt that niaily people nlould read some of tlie passages in ways other than 
tllose s110w1i by Ine. 111 several places these es;~nil)les, as printed, are sheer nonsense, 
but this was ii~evitahle under the conditioi~s of the ~vork. I t  is tsue that  I might 
]lave emendetl the passages out of IIIY inner consciousness, or that  I might liave 

thelll altogether, but neither of these alternatives conlnlended itself t o  me, "" 1 have accordingly left the passages as they seem to iiie to stand. Fortunately, 
exall11~lt.s arc of small ilnporta~ice The main thing was to  ascertain Ranla- 

i"1'1a11'5 list of 1)113tv-fidelas, niid tliis I 11ope I may clain~ to have done with some 
few of his ndeSas are doubtful, a ~ ~ d  a t t e ~ ~ t i o ~ ~  has been drawn to each of 

tile footllotes. I n  t l~esc footnotes, I liave also notecl all the more i~nportaat  
C1tlelldatiOlls lliaclr 1,)- lne, but I linve not ~vasted spitce 011 tlie liunclreds of oianifestly 
certaill correctiol~s of xilllple errors. 



I11 the margin, I have given references to  the corresponding passages in the 
works of Vararuci and Miirkaiyjeya. Unless otherwise stated, the references are to 
the satras in the eight11 pariccheda of the Priikrtcz-purckiiin, and in the seveiltli pada 
of the I-'~,iikyt(r-savacisl/tr. 

Metre, Upajiiti, .i - , - - , V w - V - -  

I. bhuvas tu  lddau klialu hii-hr~vlirl. stall,' Vr. I ; Mk. I,  2 .  

pr5der bhrzv8, titrfipahnv5 ca, I~ii  kte ; Vr. j, 2 ; Mk. 2 ,  3.  
na p r ~ c l ~ ~ r - % v i l ~ - s a i ~ ~ - u d a l ~  parasya. Nk: 4. 

tvares t u  iiitya~il ft~vtrrczs, t l ~ ~ ~ t r l ~  kte. Vr. 4, 5 ;  nlk. 6, 7.  
Comn~. bhuva iti.---Ralzi +trstr?c!~ii jrri h ~ i ,  If(i!~lzr~, tr~l~clm ~ ~ Z L L I  IeBsi n, h31ni diii. 
evaiii lzrczltii. prsdes tu. pnbhtrn(li iti, stimblzavtri, czl~iblrc~vni, ubblzuvni. Tatha 

tl~cpptihcivc~i, p~~hl~v( i i ,  (?) (tllltti ~iilctivB ~pa~~ilznvni sahi ?rtl  tnujjkd ; ktP tu bhuvah 
Iciilc ; hE3, Ir,iid, I~i i r l~i~,  fial&i ityadi. piid16bblzG8, nvibblc.ii5, sr~rizblzZ8, ,r~bhhiib. 

tvares tu  111vlivtrZ. ~ a k a l ~ a - i n a t e  t~6vnvcl!z [? tiircl!~]. tr~rinuit 11211 gncchn, Flzijjli sl, 
[Cf. Hiila, 171. 

7 ,  ghiiri~es tu g116!~(t!t,' prahlinvec ca gAlcrro1~3 : Vr. 6 ; blk. 9. 
nudes tu !tollnvlt sanluclirayanti ; Vr. 7 ; Mk. S. 

pates tu  fihiilaS ca ; vrser rt6 vi!~, Vr. IO ; Mk. 11, 5;. 
krser inrseS c i t ra  hrser api sy%t. Vr. 11 ; Mk. 54. 

Cloii~m. g l ~ u r ~ ~ e r  iti.-cittoli~ gl~~?l(l!', !I(I(I!LLZY~L ghr~t~o~ttli ~ ) ~ ( r / t ~ i ~ ~ ~ a ' - r a s ( z s s t i .  !10Ll11;, 
blrfiltri, phiilzi. vysider !to rile. ?!trriswi, karistli, ~rzariscii, l~cirisai. 

. a-s6pasarga-~ilzarater vicllieyo 
hlrc~rcih sudhibl~ill st~tnarns tatlia dva t~ ,  Vim. 18 ; Mk. 14. 

ver vissnrE, visczrli cva kaScit. Mk. 16. 
rtas tv  sd-antasya bliavet sadi  'I.(I!L. Mk. 54. 

L'onlm. as0pasargasyCti.-Iia?tlrari.e bllnvlrleti bl~cutri, .sl~rrcnrn?zti s , i~~~~irr t r i .  s0pasar- 
gasya tu  cr!lusc~rczi (?)  visaliai aral!.' ves tu  vissar(ii, vistr~r~i kakcit. !d-antasya ?to 

cira ; Izctuai, snrrri, varcli, bhtrrai, itygdi. 

4. krliah kz6?c8 vritha, sada bhavet lzii Vr. I;, 17 ; Mk. 112----I. 
tavyail-tu[mai~]-ktvasv api b l l u t a -bha~ye ,~  Vr. 17 ; Mk. 11;--1. 

kte kii ; graher dvau khalu ge!rlctr-lti!l !ccirL," Vr. i ,  27 ; Mk. i, 36; Vr. 
15 ; Mk. qt). 

glr? tavya-tuiil-ktvasu vibliasito 'yain. Vr. 10 ; Mk. 97. 
COII~I I I .  k!.fia iti.-sii ' P ( I S ~ Z ( I ~ ~ L  h/~?ltl~lti. 1)akse huvt~i ( ? )  k~i.yts~r~i7truit ' ~ ( l ~ ~ h l l -  

tl~(r1(111~~ci, Ii(i?zl~(z. 
kuclvvcrm, kiilr.iil, k~fi!ra~il, kiiltia, kfihii. kte hucilil. 
gt'!1l~tr iti.---I tavya-tutil-ktvalsv gtiJ e ~ u  fili,? vil)lrasital!, ~lri~lttrvvurle ' filla~fi~, 

- ~ 
. . . ~ 

I IMS. / ~ l , r , i ~ ,  but pla IS frecluenlly !vritten for !lo. 

2 MS. nino11 or ,!Gt!a11. C O I ~ I I I .  113s yltGt!rdi. 't MS. I I I ~ I I M I ! ~ ~ .  

So >IS. I em u~lal,le tr, etnencl. IJelhaps w l l a t  was  ~ ~ i l c ~ ~ a l c ~ l  was t i  I ' I C I ~  u r  sc~i~lellli~l!: of Lllal s o r l .  

'. %IS. b L ~ i l a r ~ l n c ~ o ,  wlt ich I have  c ~ i ~ e o d ~ c l  a s  al,ove. So11tetl1111g of tltis sort iq cert;linly re r~ui red .  

'; Mk. hi~ido- .  1 MS. siz So b19. I cau make lloll~ing of i l .  

9 hlk .  ~ h c n v : j o ~ n .  Hc.  I V .  zit, :.bcllatr~~arrr. 



b/retlii!la, pakge gc!~hiuvva~n, ,ae!rhirrm, ge!~l~iir!zci. kecit tu  p~lzitros(inr itvadi dllani- 
yam. 

j. jnr~zblziu uktah klialu j!iilbllatell syat,  Vr. 14 ; Mk. - 3 1 .  

Katyayanen6Sita eva jn~~rblzii ; 
prader iillau dvau na vadaizti sarve Mk. .j.j. 

izianisinal~ prakrta-Sasanesu. 
Co~uln. iafnblzl?cz iti.--jnntb/ziinai ~ ~ ~ S ~ ~ ! L ! I ~ - I I L I I L L  g7jsZ ~tr~trhlzn(~~rt( l t~~ .lI(ilrt~v(i~tl 

I I ~ L ~ Y E H Z ~ .  Kiityayana-mate Ii\=tc!zhb jn~nblti~l. PrAder j(zrnh1tiici jtrr~tblia dvau prakrta- 
iasanesu na pradistau, sb zric~~nhl~arttri (:') lzottd. 

(5. vyadhes tu vidtllt8 ' ; ilisader ?timrcjj7j ' ; 
jfiii jiilzu a!tnS ca cl!ttrS " ca kaScit ; Vr. 1.3 ; Mk. I ; .  

uddhmas tu ni tyai i~ ta ta  rtdlihnma" + ' t ra ; IJr. -32 ; Atlk. 41-2. 

graser gllisah syac ca ; ci!brzS ci~loter. Vr. 2 9 ;  M k .  42, jg. 

C01111ii. vy8dhes tv  iti.~--viddlz(ittii, vidriltrii ; !cbt~r!iijai ; d!rcii ; kecit tu ci!rcii 

7 .  bliiyas tu hlza bikn iinau pradistau, Vr. [7 ; Rlk. '9. 

tasyslva bhiisb yici hl~~sa-0his~111 ; Nk. 30. 

syac cliraddadhater tltil~tl eva vacyall ; Vr. 3.3; Mk. 27. 
(? )  satres ' tu (?) hGmE '\; ' tha trpeS ca tlziP/3tr!r. Vi-. 22 ,  I ~ I ~ z ? I z ~ ( L - ;  Mk. 12. 

Co11ii11 bliiya iti. -bhiii, sh /)illpi, 0~1zni. i~ici ,  blt,astri, hlz..dsdv~i, bhcsai, h/tZsdv~i, 
hhiseri, Dhisiiv~i. I I  I t i  s d ~ l r i  k l ~ z  I i ( ) I I s .  tlzip/3cii 
11 d1(1vtrijz. 

8. avat tu gallell pr;lvadanti ~!iiIfer~i~, Vr. 34 ;  Mk. 49. 
kases " t u  vastttiz yadi ' Sabda-kutsa,"" Vr.  -3 j ; Mk. 49. 

kesain ca I '  vavnn, im8v ilia stall ; 
kriiiah Izi?tb, ves tu  vikalpitah kk?. Vr. .SO-: ; M k .  -38---O. 

Counm. avad iti.-iSv&i(rrh, tly, t r .c~&(rj  ,. 8vastli. trv~c7rasrri ' "  : jrrhtr di?itrmrl~i Tizlfistri 
(?) hat[t l t r p h d ~ f i  iti ; kecit t u  ~,vasri iti ; ~,a; i ( l~i  ; ki!~cri ; V ~ S  ~ L I  ~!ikh?cri, ~ ~ ' l i k i ~ ~ a i  ' *  ; 
K(r?zh~ 7lilzkatri pnszt!rrtriz Dnlr~?r.(z~~. - - .- .- 

' So L1lc Sctllballdha througIlt,ut. Hi la  has  oi'!j/rn-. See tile i~ltlexer to these two jvorks. ?'he wort1 is 1101 given 
miller by Hc. or 111;. 

' Hc, i\'. 123. n u r ~ r n ~ j n i  = n i s ~ d n t r .  1Ik.  v i i ,  I , j8,  J ! I I J I I O ~ , ~ ~  = ~ Y / L , .  
4 - "I!". and avn- are riot glvell b y  Hc. o r  >1k Perllaps we shonlil reml 1 1 8 r i ~ f l ~  for  f l ! rns .  ' We probably read rfdrlhu,n(i 'tvn. ' 

read n?lnnti ( I  ,rrto~?ai i ~ r r r ~ ? r r r r / r ) .  
' Hc.  alld l l k .  rcddhumnl, 

'lS., 1vhk-h is here c111ite clear, ,rile l ~ ~ l ; l ~ u p i l ~ l l a  x i \ r r s  a root satlvn-, snrir t<~rn/rriy;l l~%n. Sn/r:s nlight be ex- 
plained a srril1al error for tmcrc. were llot trns. ,,ro\.iiled for  subsecluelllly ill  verse 2 1 .  ~ f .  also snt/r;tv(rlf. Ile sacrl- 
fices. 

' O r r f , ,  h The Conllll. yi\res a lor111 w l ~ i c l ~  is 111ost I ~ k e  1,krirsG. 
' 'IS. 

so Vr.  alld hIk : but Hc. alld RI.  hn i - .  CI. tlle next  note. 
I' Cf.  I'll:ltllp:i!~la, kcis!, . knhdnk~r t sn l~n , ,~ .  

' I  'IS. E$ca~h ro.  E ~ l ~ r l ~ d a t i o ~ ~  colljc.ctllral, 
' 1  MS. U!~,J,,, ,,,I. 



c). stha-dhpa-gansm tlzda-jlrdnri ca gdns, Vr. 25. 
thd-jhd-gag c t ty  atra nityaiil tv  ' aniisam, Vr. 26. 

syur vidhy-adau vartalnslle ca bhavye 
ced ekatve pady apiha pradistah. 

C'om111. sth8-dhya-giinam iti.-tlzaa~tti sn jlzatrc, giiriz ttrm; thiizr, jkiizi, gfizr, 
vartainiine tlziii, jhiic, ggi ; bhavye, thdhii, jlzdhii, giihii. 

Metre, Upajati, as before. 

I". ukte[su] khn-dlrii khalu khsdi-dhavyor Vr. 27; Mk. 59, 100. 

ac chisyate luk t u  halo niruktsh ; 
inalio nirii .rnli!znnz udsharanti ; Vr. 36; Mk. 26, 27. 

nirah pader atra vrrsalt ' pradistah Mk. 25. 
Com~ii. uktesv ' iti.-tr?z!rrrm kltaz, gotth~rnzrnt dlz~iz, (7 )  klziiantG4 me;  dlzzneb 

qotthr~-rrzcrlllt ityadi ha1 lupyate ' c  chisyate. ?ttmnznrlrl~, iz~vvastiz.~ 

I I. rude rri~~ci~z kv2pi ~ I L I ~ S  ca r~vtilt ; Vr. 42; Mk. 80. 
ksiyas "u jhjjjhcz!~ ; pibateh pivccS Ica] ; Vr. 37 ; Mk. 115. 

ghates tu  ghattij, ' tra tatha ga$lra?z syad; Cf. Hc. iv, 112. 

iser r~tcih~ ; ' thirabhater t$hrcvrrS ca. Hc. iv, 102, 155. 
Coniu~. rudir iti.-~e~~vai, kvipi r~uai, rijvni, ca ; jlzijjlzcii ' ; sn jlzijjlzai? Vzrjjk(r (?) 

. . 
.iltrrrclT aibT ; p~71crr ; ghnttai, gn~lllrri ca ; iser nztrlzcii ; arabhater ~llzavni. 

Metre, Bhujaihgaprayata, , - - , - -. , " - -  - - -  
I r .  adell syac [cal calzkh,ij ; mdhe '" rt~rttllrrr-rrrtnblznnii ; Vr. 49; Mk. 152, 69. 

' nillade 'bhidheye ' kaqer oklzlzn?tctl~ I '  syat ; Clf. Mk. 133. 
tathSlvitra nityaih sudhira vadallti 

ruses tusyateh pus-dusor dirghataS ca. Vr. 46; Mk. 8;. 
Conlnl. ader iti.-c.tilzklrai ; r~rrrdlrtri ; !ri~rcirdlrri I '  n t t ~ ~ i . ~  SG, ?1ivz/ml)hd~rz1 ' h c ~ l f ~  $1 

~,(iscr-pptrb(rrldl~ ; okklrtr!rtrr' k1117lrr1 b (?) th~ir,rr?~,ro ; riisrri, tijsai, L . ~ ~ ~ C ? I I I  +iis~li, diisai. 
Metre, Upajati, as before. 

I;. da-dha-niyaiii kartari cliila etvaiil ; Mk. 102 ; Hc. 2.; j .  

jalper la-karasya ma-karam ahuh ; Vr. 24; Mk. 19. 
antyasya karya~ii patatell " sader ' +  (la11 ; Vr. j r  ; Mk. 73.  

kvathas t u  d l~o ,  vestayater al)i syat. \'r. . j ~ ,  do ; Mk. 70, 7 1. 
C ~ I I I ~ .  cla-dhri-iiiya111 iti.---(hi, tlhri, !rdi,  BE^ ; Icllrzptr~. antyasy6ty adl~ikara!l. 

~ t ~ t i t r ~ ,  slrti~ti, /<trl,i/rlir:, ~~Ctil~~ri.  

1 MS. 1 3 1 1 ~ .  

Not 111 \ ' r . .  L l k .  ;uld H c .  ( i v ,  128) .  130th l ~ a v r  i ~ ~ o i ~ c r l ~ r r ,  11ot vlu, ,nsa, .  

So MS., b u t  t l ~ e  \.erse has i ~ k l i l h n d h n ,  w l l i c l ~  1 have el~rrntlerl  to agree will1 the COIIIIII. 

4 >IS. khr i ip lv .  5 SO ~ k .  roo. ,MS. k y i p n c .  

1 Cf. verse 4 1  a )IS, silll~at. "IS. r i l l h n ? .  

I n  MS. rudi .  1 1  Jlk. t,iignnui.=krln~~rI,. 
.\IS. "lrundhnr, w h i c h  I h ave  eluenrled as  al,r>\.e lor the sake  r,l 111c1re ( l i l ~ ~ ~ j a ~ ~ ~ g a p r a y : l t a ) .  A Ollg syl'ablc 

\ \ . a~~Li l~g  before f i t .  

In .\IS, buialeh. I +  \ - r .  J l k  V , I , I - ,  but  Hc. i v ,  219, s~rd.. 



1.1. katller ha-karo ; ' tha  I~llidi-cchid6r uc16 VS. 38 ; Mk. hh. 

' bhede ' ca hka lya-mate  tayol? syat ; 
dvitve SakkdeS ca ; vydher ddha-kar6 ; Vr. 53 ,  4.1 ; Mk. 84, 7.5. 

vester lla-karall sam-udah parasya. Vr. 41 ; Mk. 7.2. 

1~11veL1oi. 

15. n ~ t e r  vrajer cch ; 'tlla butlller yudher jjhall, ITr. 47, 48 ; Mk. 79, 77. 
Sudher grdheS ci t ra ,  tatha sidhe5 ca ; 

dvitvaln vibhiisii-vihitalil gamider 
garnil! Saniis cipi bhaga '-sphutidyall. 

Comm. llrter vrajer iti. -?~ncctzi, vnc.cai : hujjhni, jujlh(li, s ~ ~ j j h ~ i i ,  giijh(~i, .sijjllt~ i ; 
gnnzmai, samm~i, bIzn?z[?z]ai ityadi ; ~ I I , I L ~ & ~ ,  filzl~&i, cnllni, clrltri ityadi. 

16. prides tu milell kathitalil sudhibhir, Vr. 56 ; Mk. 87. 

liaseh,? kl~aner ma5 ca, valerJ4 vacer lab, Mk. go, 9.3. 
vades tu c6, ' tas t u  vacer vader 6 t  ; Mk. 92. 

ktvii-tavya-tumy (?)  anv api lug bhujideh. Mk. 91, 89. 

Coinin. prides tv iti.-pnmillni, pnnzilni ; samiznzillui snminilni ; ~~mmil la i ,  zi,mmilnt 
ityadi ; Izassai, hasai ; khnmnzai, klzamni (? klza?zai) ; vnllni, aalai ; vaces t u  bollni, 
h8llri; eva~n vader voccni, vijcai, a ta  iit. uktau ' gamidih ', ' antyasyC 'ti vartetP. 

ktvidisu b11ujAder antya-luk ; b/~,bG~lam, hIiiirrvvngi.t, hItali,,m. eval i~ rlLctrntzrcijr api. 

17. syad dvitvaln ot tvai i~ khalu '' puskaradi "- 
" sevidi " psthad " iha va bhujidell ; Vr. g j  ; Mk. 102. 

hhuje rude5 cgtra mucer ud ijt syat,' 
tat113 ca nztr-nzlna71 api duna etau.' Vr. 8 ; Mk. I U .  

Comm. syRd iti. - -hl~ottG~inrn, hhottrr7rvnln1 blrotf~r*t , rir~rrzintri, diirnai.' 

18. liii 'nte ji-lu-11u-Sru-dhuvalil ca llrasvo ; Vr. 56 ; Mk. 87. 
jer va jaajn ciha,  riIz14am izI~zr.vatiz ca I" Mk. 90, 9.3. 

dhafias, tat1iGstaii1 t u  l,~~vtrriz lunater, Mk. 92. 
ktvidau lavam s y ~ d ,  iha sii Sry6ter. Mk. 91, 89. 

' Not give11 by Vr. or hlk.. a s  the  cliaiige of ih  l o  h falls under general rilles. Cf. Hc. it1. 2 .  

"IS, has ~ f l ~ , l i ~ o n ~ ~ r h h i ~ n c n .  \\,liich I have conjecturally enlelided a s  above. W h a t  is wanted :I reference t o  hhnv-  

l"sewllere (Irr, 5 8 :  Mk. ' i 3 )  cn,lrHrnt is t rea ted a s  a passive. Sn,,,r,rni and  (apparent ly  llot given above)  hknlrr rnni  (AIk. 
are active. For sphrri- and col-. see \'r. 53 ; A I ~ .  R S .  The C ~ I ~ I I ~ I .  gives li t t le llclp here. 
'' Passive v r ,  5 8 ,  Mk. does not 11ie11tin11 th is  \ \~or[ l  in Illis COI I I IPX~OU.  1.1.. is silent allout khn~r - ,  nor-. an11 und- 

here' but ". voccflrn = ~nkyy<irn i .  vii, r(,. Ark. silent abolit vor.  and 1'0,l- here, Ijut in xvii .  63 gives hollni  = ~ ~ n d a l i  fo r  
Apahbralilsa,  (ix. 113) r~uccndi = h v a i ~ i l i  for  ~ a u r a s e n i .  ' '\'S. ~ l l i c l l  I have e~nelide(l t o  agree wit11 the  C o ~ l ~ l n e ~ l t a r y .  Cf. I )h ; t tupat l~a .  ~ j n l . ,  i !~l l - ,  salil\'aran+ 

' l'llese are not given 11y Vr.. hlk.. or HC. 141lt see [he nex t  verse, n,herr t l ~ e  subject is continlled. 
"'Ie fia!kflr&fi are ~ i v e n  ill i. 1 2  of  lllis work. ( c f .  Vr. i ,  2 0 ;  Mk. i ,  24.) 'They are  \vords ill whicll I t  becomes 0 .  

The are dealt a i l h  in iv. I of  (his (Cf. ~ - ~ . i i i  g n  ; JIk.  iii, 7 5 . )  They are  \\rords in whirl1 cnnsona l l t~  are  
"Ptillnally rlouI,le,-l, 



Coinm. !/Ti ' n t a  iti.-jigai, bic~ltri hrasvah, hic?lni, szc?ztli, tllzzcntli; jes tu jiji- 
"cleSe j(~(li ; dhiifias tu  tllz.l/,ir-dhr~vk-"clP5e dltzt(li, tdhlcn~cti, dlzzrvtci, dhzc7)a~zti ; tatparva- 
luilater l117~ci-"de5a r/ll~rviimi ; ktviclau In7rk-"deSP Irrviii~zrr, ltrvin~~z~tr~n, In7!ll/rlz ; Srnijter 
s ~ i r  5tleSe siji711(7, sbtlz~vcr?iz, sbzr.h. 

IC). hhave ca karrnany adhik5ra isto 
11ili-"dir bhavet, 115 'py udit6 vibh%s%.' Vr. 57 ; NIk. 95. 

nisth8-padesu na  vadanti dhira, Mk. 9.1. 
hrasvo bhavPc cri, ' t r a  ca jes t u  jififirilz:' 

Comm. bhava iti.-atah paralil bh5va-karinai!iir Pva. jivvcri, luavni, dhz17,vai 
ityadi. ' nisthq ' kt:[-ktavatu [PRpi~li I, i, 261 ; tayoh, jinm, jitrlzt6 ; lunm, /zcnnl~; 
111rir11~ I I I I ~ ;  I ,  I I  I I I I  I I I L .  jes ti1 jippni; (?) jlrhii ktrs~ jipfloi 
sclnrtrrrrn~nii iIlahnv??lci ityadi. 

20. duhes t u  dz~bbhtrliz, vahates ti1 r~rrhbl~rr~i.~~~ Mk. 177. 
lihes t u  lihhhrr~z4 khalu v%  ada anti,^ Vr. 95 \ Mk. 177. 

k!iias t u  kirrrti.1, harates t u  Izirtrrn ; Vr. 60; Mk. 174. 
jiio ?ln7lvn-qltrjjtrl/ ca budha vaclanti Mk. 181. 

Cornm. duller iti.--hrllliii (?) ki Zzttizhhai' ( ?  ti~r.rbhhtri), Iirr?zlzcr, pemmn,h 118 (?) 
ii?ltrjai ttrhtr zlnbbh(ri !18 (?) 11rr hhiirii ? z i i  (?) D!ztijni t~rhrr Zibblz~ii (?) t1r;hnmiidvri' pakse 
tZzt/riclil ii,rillijjtri ; lilliili, Ji/?ijj(ri ; 1,1(1 jgi, s(rIli, kir(r? f l t r !~a (~ -k? l i - l ) l~c r i zg~  ,; (7) hrv(rra ltirlr! 
(?) ~vlitr (?) pitri Dfit~zTitrra ' ; pakse ktrricri, knrijjai ; ktrritri, hrrrijjtri ; !trrvvtrr', ?lnjjtri sB vi. 

1 .  grahes tu  ghepptrlr khalu glzejjn-gejjtrrl I "  Mk. 178. 
di?l?lridayall kteila nipataniy%h, Mk. 1 8 3  

d2iias tu  (il?r!ltrm, [rudira 1s t u  vlr!r!l(rk, Vr. 62 ; Mk. 183. 
Guses tu [s111 kkrrfil I '  ca, tnuces tu  ~nrrkktrfiz. Mk. 183 

Comni. graher iti.---gl~cpfirri j (?) prdilri~il. fiiiriin?zTi ; gIlcjjrri, gcpjjtri ca; pakse 
,oe!~l~ijjtri, gc'!rl~irri, hi~riiijftri [Mk. 1791 iti ca. 

(ii?r?lir~i? fi(ihll!lcr?jr h1i f<!/pfii?ri? /)l?fisiii I<(~!lh(/fil 71(1ir1r(rgn pi ; . s I ~ ~ ~ ? ~ I I + L ,  cvalil1 

~ttllhl<ir~iz iti. 

22.  takses t u  IAdeSa u6anti rlrnrhhrrvir ; Mk. $3. 
krudhes tu  jiirirfil kha111 kiivid%G ca ; Vr. 6 4 ;  Mk. 130. 

khider ~lisiirrrrll, ~~i!r(rhlltrlir " nicirthe ; Mk. 126, 63. 
trases tu  i'(1jjtrtiz ; tvarcaltes I '  t u  7!rrppcirh. Mk. 157. 

1 I S .  c / r t l r n r n l l A : ~ h h i r ,  \\~liicli I I:;~r,c c111c11dc.ci t o  ngree with C ~ I ~ I I I .  al~cl ~ v i l l l  AIk. ~ 4 .  93. 

: Po clearly In the  Jl8. I t  is  not q v r n  hv \ r . .  hlk . or FIc. 

91, MS. l ~ r r r  and in Cnlllrn. Jlk.  and Hc.  I \ - .  a I :  have  r~rrhhhnri: .  

4 >IS. r r h r , s .  rrbl~hnrir. hut co~~rrctrrl  in Cot~lm.  U S ,  i .nr,~rr/!. 6 C o \ ~ e l l .  l i l i hn r  
1 JIS. l r ~ m l , h n r ,  hut drrhl~hnr  i s  prol~nhlv ~llterlrlvd. 

* 1 call make n o t l ~ i l ~ l :  of this crlrrllpt pa';c;igr. Allno.;( every rvr~rd is ;I r1i;ltter o i  1111ul)t. 

9 'I'hls also is  ~ ~ ~ ~ i t i l r l l i g i h l e .  T h e  worrl wrlttell i.i.111 is n l~ l ,nsf  ~ l l c ~ i h l e .  l .hr  &IS. a p p n r e l ~ t l ~  Ilas 1 0 ~ ' o J ' f l h ~ ~ ~ ~ " ' ~  "" 
(1, lhlrlr;,flrA. 

1 '  MI;. ehrpprr., ehelllrrr-.  f e r : h n .  

' I  I l : i s  is  rlouhLf111. M S .  hns Irrlv,,$lrrbkn~ir, and  Rives .srkbnrir (.' s r r b k n ~ i r )  i l l  Conllll. 
1 .  1 ~ ~ t i I 1 1 .  Herr. nl~rl i l l  Coniln., XIS. has rlearlv nrrrnhhtr. .  

1 .  >IS. li , rr lc .r ,  c , r , / c < .  o r  t v l r , , .  \ ~ l ~ i c h  11ril11er scan 1 1 0 1  ei\-r :,!I! S P I I S C  ( I .  l ) l ~ : ~ t ~ ~ p : ~ t l i n  / r , n ~ - .  r~~,i?~'n*fl?,~' ' Ie .  i v '  I" 



Conlln. takser iti.-(?) kamb (?) Pz~gb rambhaz md sariram, cittnm pi rtrmbhijjrli 
/??la ; kartari, karmani, bhave ca. jCrai md. (?) kudahg~ vilaase ajju vi kisu 

23. li~lznm pus~zliz c i t r a  inrjer imau dvau ; Vr. 67 ; Mk. gh. 

liiasjer " puiiar dvav iha bzbjja 3- khuPPa~~  ; Vr. 68 ; Mk. 98. 

drier nvnkkham, pu?zanm, niacchah, Vr. 69 ; Mk. 105. 

ghatzam, n i ah  ' c i t ra  vadailti pafica. 
Comiii. luham iti.-lulzanti susad [? pzdsad] varaham. 

?zahammi sb bujjai tujjha Rdlzi 
khuppasd pemmiilza rasd tumam kim ? 

sB tu jjhn Riihi (?) halumh~magayii.' 
avakkha Kanlzam, p,u?za appa (?) tunzum; 

niacclza Kamam, pu?zn mam (?) danbbham." 

24. bhave ca karmany a[pi] tasya disc, Mk. 175. 
i!icy atra ' damsb darisaj ca vacyau, Mk. 106. 

ave ca ddvb bhavatiha tasya. Hc. iv, 32. 
gdiiyate 'trAn bahulam svar3naii1 Mk. 102. 

Comm. bhava iti.-?%a disad iili (?)kastumlztdarztlU; nici, Kalzlzam izlin~i.lsdi, d ~ r i  
d~iriszi kurija [? kurija] ; sinaham davdi vaanalza tid. 

adiiyate 'tra bahulaiii (? )  dhalav-aha-svaranain ' ; d11hgve sutau [? gatiSuddhy6hl 
tlhcai, dhavai L? dlzuvai], dlzbni [verse 101 sya t ;  naSyate [?  bhavati] kvacid l)lzGvaz, lzBi 
[verse I] [iltidrSesu; ~valz(~e [verse 81 ca nuavahrzi vi.drSesu ; rbkai [? rcsai, cf.  verse 
"Il fiastri, ptrscri, jtbstii fiiisni, verse 121 i tyiid~. 

25. Sakes tuas I" tint-tavii ilile syur ; Vr. 70 ; Mk. 55. 
ni!der1I mtrl~zm ciitra sainirayaliti ; Vr. 50 ; Mk. 73. 

~'luser " hliistr!z klzr~p$tc udiritau dvau ; Mk. 46. 
chlittrrs tyaje9 clzrrlzhtr i i~iav ilia stah I.' Mk. 104 

Collllll. inker iti.-( ?) safa,,rti (7 ~ ( i ~ ( ~ ) ~ k i )  !~(r  tcrrtri Hari-vbam langlzium ; lircra vii ; 
iiliili!(lj~fi mi. mo1i.i irrccl~ent ; ( I )  ,.asJ I+-(rggi,~a hlrisai jb bknvu?zom rz8?zrmml tam kh~ppf l i  (?) 

gives unrir/'lloJ , ~Jfl lnl i .  1vbirh has t l ~ e  a n l e  lneauing. Hellue Iny conjectural emeuda(iou. Iu  the text lve may, of 
cO1lrse, also read vnppflr,. 

I I call make 11othi11g of this examl,lt.. 

' MS. r ~ n l l v ,  
{ bIk. l~rt(l~la.,  Vr .  ~ ~ t t ! t ( t - ,  ' Vr. P ~ ~ l n u . .  r!~nrclrn-. a1111 n v n k k h n - ;  h l k .  gives plrln-, ,iio-, l a i n ~ c h a - ,  j i v e ,  f lvakkhfl- ,  Plfloa-, aud pulfla-. ''I 

"le MS. 
of rlinrir is ~ n i s s i ~ ~ g ,  a l ~ d  is supplier1 fro111 Ark. 

' This  is Part of all TJpaj.~ti verse. I callnot emend the  e ~ ~ d  of the  t h i rd  liue. 
' .'ISo Part  of IJpaj :~ t i  verse, b11t t ~ r r i ~ n r i r  of the  first line breaks  the metre. 
I US. opl . ,~.  

MS. iuEi~arln(ln correclcd fro111 Colllm. 
' \'Ie sllollld probably reall , I I I ~ ~ , , ; ~ ~ ~ , J  n,;n.svnvi,?i~rr. 
"' I s  

s l lo l~l~l  pr11l)ahly read t ~ r k r  rn(r9, w i t h  Vr. .  I l k .  and Hc. 
MS !,f,/6, 

19 AlS. pi,.:;, 
I '  'IS ~ ~ l f l * k n ~ l i " ~ , ~ h i ) i , , ~ , ,  l.lli(.ll I l l ave  F o n j e c ~ l l r a l l y  elllenlled above. Challm is iluite clear ill MS. We 'I'ollld esllect rkaJ,lns, 

" MS. 



26. asti-ksudher dvau kramato 'cchrr '-dltlckkntc ; Mk. 116, 2 2 .  

dvau s (~pp( t - sukknv  uditau t u  sarpell ; Mk. 47. 
dvau khttmma-khit~rdazc kathitau ksudes ' tu  ; Mk. 52. 

trutes tu  tbilns t ~ t ( j ~ - t ~ t t b - l ~ l ~ ~ ~ d t j a ? ~ . +  Mk. 6-1. 
Comm. astiti.-[Gatha] krtmnla-!zrict!zb ncclzn2 nz.ijjlt!t t t i  t? dlz~tkkai  Esn Kn!cIzB. 

[Vasantatilaka] sii 1<(1?tIzri srtkkrli ku~ jangn-vnvam tunzntn kiric. 

i t thnm !za sa$p(isi p(isict v i  (?) fiuitca-kavcim. 
k l e u ~ n m ~ t n t b  KddlzczvliI-iz k l ~ ~ t ~ t d a i  (?) !ttr:lvar~z(thrt~iz. tii:l'ti, t u & m ,  f rrttai, . . khbQui.+ 

27 .  rajes tu  rclza; ' tra krses tu  kacldhb b ;  Mk. 103, 7 6 .  
radhes tu  va~zdhn!t kathitall sudhibhill ; Mk. 99. 

krides tu kilaIz ; klzauvnlz khace5 ' ca ; Mk. 127. 
skhalell klzzr(!l~n!i ' khulcdrz iniau pradistau. 

Comm. rajer iti.-ktrnlciln-!iaa!i8 v ~ h a ~  r~sa-wzrljjhc ; kn&ihai ; ~~cir~d l ta i  ; Kn!zlzB 

28. ghro jinglzrt ' ; ireh khalu sollli-pcllriu I" Mk. 4.3, 58. 
svapeh srralc sa ; ' t ra tathiiva " sBa!~;  Mk. 50. 

tavye tulni kte 'tra sahes tu  sbdlza, 
vahes tu  va[.llzn!z kathit6 vibh%s%.I2 

Coiiiin. ghra i t i . - knmakz- ! inrz~~~ jinglicz~ ~i ivn-pz~pf ihrrm ; iriS curidi, sollui,"'pell(li; 
srlrll, sbi, sbni;  s8llhlivvrim, sbdhum, sb~lcnri.~,  pakse .saleiclvvnuic, snhiilm, snlzinm ; vadltn- 
vvur)~,  v ~ Q h u m ,  vii&lza I ~ Z  ; pakse vnlzinvzln~h, vrrlzizlm, vnl~iclm iti. 

20. dlt~kklzn-pltcl~tsait  sprSater imau dvau, Mk. 144. 
pare5 clzivrz~t syac, clzirri evain anyah, Mk. 169. 

bhave ca karmany api tasya cltipp6, Mk. 17b. 
va clzikkri-~,liittcl-cchivc~ eva ca kte. Mk. 18.3. 

Coi11111. alukklia iti.-k?r,/nvaviz t(zm iilrrkkluruti Iln~ztcl p h n r i z s ~ ~ r ~ i  bti lzz~~n pnvicchill(ri 
(7) pokknncilim ; anyas tu  c,hzlrri ; bh%va-karma~oh, ;z/~r/Z.!ta clzipptri Hrrvi c.hlrl?!ln sii ; 

kte, cliikkialir, clzitt;~ifiz, chi7liam iti ca.  

I This  is a GAtb5 verse, b u t  there is olle lllatril too many in the  second line. 

: \'r. xii 10, confines rrccha- ti, ~ a u r a s c u i .  H e  does  not  l nen t io l~  dhrrkkn-.  

' Ms. k s ~ r d l r i s ,  aud  so the  printed editioll o f  Mk. Hut my M S .  of t he  l a t t e r ,  and also t h e  pritlted editioll of I" 

I 18, shorn t h a t  t h e  root is ksrtd-. See also t h e  first lille of th is  verse. 
Mk. k l ~ ~ r ! l ( l .  The  C O ~ I I I .  here has  khfi , lni .  MS. has  pjr,Es for  / p r , / r s ,  and  lrrcE for  l t r r l r r .  The la t ter  I have 

t o  agree with C o ~ n m .  

315. h n l j d ,  which I have corrected t o  aglee  wit11 t h e  COIIIIII. 
6 Not  ill Vr. or hlk. 

1 Mk.=Sauskrit  khnu-.  hhau- and klrrrc- are  two \.ariallt r e a d i ~ ~ ~ s  i l l  t he  L>li:~tup$tha lor tllc same vertj 
9 So MS. T l ~ e  Con~ ln .  has  khrrdat. Neither of these wfords occurs elsewhere in this sense. 

Y Mk. i j i l trr,  Lllirnbha. 

10 M S .  ~ol lapedvatr .  COIIIIII. /,ollrai. prllnr. colln is certainly risllt. . \ < . c o r ~ l i ~ ~ ~  to  Vr. 7 .  Mk. x. allll '.'erae 2 n'"'vc 

I = a .  pcllni is, oI course. t he  right readill#, as it] the  Colnli~. 

1 '  C o ~ ~ j r c t u r a l l y  e r ~ ~ e n d e d  f r o u ~  31s. 1atlri11,u. 12 Not give11 elscwl~ere. 



io .  stautes t//li?in?z sy%c ra  tatlla thazlat c i -  ,Mk. 6.5. 
' tha plzz~lln-c~~$Piiv ' api cn kramer dvau, Alk. 1 3 5  

ail" '~ica-volltrrb ca tathii hhavet8ii1 Mk. 134. 
salllfi ' llliles c i t ra  grrlal~ + pradistal!. 

I' . -1'- 
Conrlll. [stauter iti].--tlzr~ql.c~i, tlrrlvcli , I<a?zh(rriz t/lir~,~~t~lfti vivj!~,i (?) Y ,  lgc,lo 

pka/ ia i ,  o,pf(ri ; anas t o  i i~co i  vdlui ; saiilii~ilel~ ' gizhr i ,  

-51. zlijjlziji ghat,er ver, i~ici  tBda ogghu ; Mk. 109, 1x0. 

hjiiah strha syad l~kisfihrr evadl ' ; 
ail0 ruhel! syu.4 ca vulugga-c.umnztr~~ " Mk. 136. 

( ? )  bh8pa I "  a ths  ver narnate6 ca zlii!z~t!z." 
Co111nl. Lvijjlla iti.-Ivigl~stater vijjlzu, zlijjlztti ; udall parasya gllater gici ogy1r.r ; 

ogghtr~ ; an-piirva-ruhPr ( ? )  6da iideSah, nza!~i?li !trz vc~l~rinsi [? vnltigg(~si] kiscz I<rr!~ha~iz ; 
!L(Z ( . ~ ? I ~ I I L ( I s ~  (?) ~ ~ ~ ( r n r j . j ~  citt (?) rrllir: tiasi (?) tjrrllui (?) klzhir fin102 !In tr~mtiliz vir i t t~  EST~ ; 

ver narnater zla!rtr!z ; kahn ?trr  vii?atisi h'u~chn sisclriz ZsL? ( ? )  viriijusi I '  ~za!ctrsi kisu trjju. 

; r .  ~~lliiltr-vi~icjazt i~ici tasya giiltr S." Mk. 156 
ci, 'tthaitgtr etP syur udah parnsya ; 

c~lfniijt~-vdmtsr~ viditau py-abhibllyaiil Mk. 142 .  
hhalijPr, pare5 cli ' ~ i j n  iha pradistall." 

Coni111. ull%ll&ti.--t,asya ut-purvasya nalnater i!ici vu~~tr!z I '  1.' t~l l~la-vrci i ja-gi i l~i l?]  ; 
lllliilasil+ !?) ho!z?~ii!zrrsi I<cl!zAa rnasi ZSF (1, airfijusi" ~nrz!zrr~i.tsi!~i kisa rzjj:zi ; kvripi 
lbtlltnizghtli ; bhanakter, Ka!thii fiinvtriij(l~ (?) Izrrstr~z ; rr/~iaFl~ztr? (?) vtr!~n-lni~iz pl~rrlillutr~iz ; 
pliriffli jni vivi?zuliz nznt~,i~kt~b. 

. i~kkbstt utkosayater iha syiit ; 
lillasa-ti?zda7l api tiillyatPr dvau " ; Mk. 148. 

I hlk. Inlrn, Ihlrn. lhtron ; Hc. 241 lhrc?tn. 

:' 11s. I h ~ ~ ~ n ~ c ~ l k ~ r p / r ~ ~ l / n ~ : a p ~ ~ ~ ~ ~ p ; ~ ~ ~ k ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  'l.1,~ e m e ~ ~ d a t i k > ~ ~  to k u ~ r r r r i ~  is certain. 21s showll by tile 
lille, b u t  lleither of the idesas  is given by other :~uthr>rs.  According to Mk. 1 3 5 ,  ~('ppn'.  = Ilkv(unatl', alld accordill:: to 
! s t .  = cavcnynlf. 

? MS. .s(rrrri. 4 13c i v ,  .pf;. q n l n r i ~ l i  = g n l n r ~ l i .  
j 6 r r t ) r d i n ~  to Ll~r l e s t  OI t l ~ e  verse, we  ~ I I O I I I ( ~  ' lave l ~ e r c  nirtrri. Ilk. 134 has rirriroi. 
a \IS, ~~IJ I ; ! ? / I .  1 I l k ,  v i ~ i , / r n - .  
' These two :ldrsas arc  I I O (  give11 ulsen.~~ere .  'They arr, fa i r ly  clear it1 t l ~ e  h ~ s . ,  I)III the  Coln~u.  omits reference 

10 them. 

' Mli.  cflJllbl1 or 1 r r r r r / ~ r r ,  according to reading. 
I "  1 cat1 make 1111tlling of this word It clc,es 11ot stall. 

Not give11 elcetvllrre. I x ~ t  c!r~itr clear I,otll I ~ e r e  ; I I I ~  i l l  COIIIUI The \\ford. oi collrsc.. m a y  also be mad 
p"!'nh ill hot11 place,, 



syur uiichatell prat pr~stz-lz~izclza-prriiclza I Mk. 62. 
iirrllri ukto 'tra vrter avat ' sy j t ,  Mk. 119. 

Con~ln. ukkosa iti.--[11kk5stzi]; tillasni, t i l~dai "; pr6ficllates traya adeSah; 
Frrstii, lrr~i~~lrtti proiclr(ri; (?) prc!t!lcl kha!z~ pzlsnr; !~nkkha [.!la kktzt~] vctum; atravrterd 
ikillttl~, b(t/lni kk11,rr /cnri?tb (?) ccirii' ;r:~a ~ z ~ k k h 6 .  

4 .  ud6 I r t ~ a ~ n  tasya vadatlti nityam, Mk. 120. 
bvtlttrcrn " atrApi parer vibhasa, Mk. 119. 

p(rllntthn-klz~rjldv iha paryaseh st6 ; Mk. 121. 
' tho 'lltrtthn ahullzma ihAgamer clvau. Mk. 140. 

Conlin. uda iti --~illtr(j(ltr~ ; bvntttrz , parer vibhasa pakse piirva eva ; p~rllattlzui,~ 
khrrllur. . . . . . . . \  ;gamer njlatthn iihnmnr(r ilnau dvau ; trlltrttl~nntrrm srrcchddb pecclla 
?urn f i lr i~gn~~ti  krlliltr-g~lznn~tnr Riihi. 

3 j. ottli(r!t stllage5 ; chadayates tu  ~tiiwz(i?z ; Mk. 45, 141. 
Pupphiidn eva sphutater bhavet prAt ; Xk. ~ 4 7 .  

I(ilnrnpa-liilllppn imau laper '" ver 
liilarnbhn-liiltimh(1 imau ca tad vat. Mk. 129. 

Coi11111. ottha iti.--srlrnlchi otthnsi (?) vasattaii.~ DnmGaram (?) !tiarnbrirnss~ [? qclrrrr  

glrnrtrmn~r J Kiilzi : ~~iirnu?. ; 15 ~nizhntl,rrn P(lpphb[~lu]E ; Llnl(rnzpui], lalnppai, liilalnbhill, 
/iilllmhrrr catvari riipayi." 

-36. st!-nas " tv  ath' ottlz~rlki-vad ottl~nru!t syad Mk. I G ~ .  
uda," villa tasya bhaved vihalla~z I' ; Mk. 165. 

curi~er 111~lmiirul1,~~ kvacid atra cZrE ; Mk. 159. 
lager vi-piirvasya bhaved vilnggrz!~. Cf. Mk. 84. 

Cornill. strila iti.-uda saha '"trna ottl~(~/ltti, ottha,vcli ; vina snha vilia/lrri; nilln&- 
rui, ~ i i r c l ~  ca ; vi-purva-lageh vilnggai. I '  

37. curell /dzci!rillii, " ' tha parer iillau tlvau Mk. 122. 

crrlrr-c~lr rclu 11 I *  sto ; viraver vilzallnlr, "" 
---____-- -- 

I AIk. j0 equates p f r s n ~  wit11 ,nrirs/i, whic11 has  the same lnenning. T h e  M S .  I~erc: has  suas~r  for / ~ l l S n ,  whicll is 

corrected i l l  t h e  C u n ~ r n .  

.' See u n t e  1 5  ull t h e  prccedil~g page. 
' .\IS. avns thp l> .  w l~ i ch  I have e r l ~ e ~ ~ t l e d  to agree wi th  t he  text .  

' Mk. r r l / ~ ~ / / n i .  

"lk. etluates or .nl /nr  (correctell here  fro111 G a t / n i ,  to agree w i t h  Colnlu.)  w ~ t l l  ~ t / ~ n , ~ ( r v l n t ~ ,  uol pnrrour./ulr.. 
7 ilk. ! t ~ n l t I ~ a r .  5 >IS. pflll~r~!nnt. 

* There are here some \\.~)rrls wl~icll  I C ~ I I I I ~ L  read. 

' I '  MS. In lap i t .  

: I 1lave ellleude,l tllc c ~ ~ ~ ~ ~ ~ ,  t o  aKree \ v l ~ l l  I I l r  text. \ v h ~ c l ~ ,  su fa r  a s  the P r a k r i t  w o r d s  go. is 11ultC "leu'. 

Lhough the  C < ) n ~ l l ~ .  says tl lrrc are iotlr words. i t  gi\.e.; m11y three ,  I,tln/,pnr, l~ r l a r~ rh l rn r .  a ~ ~ c l  Irtlflrrrpni. Alk.  lnlnPPnr' 

l u l o l~~ f io t  . I,il<rbhhni. l r i l n~ t t l~h r t r  and  , ~ ~ I I I I . I I ~ .  . . 

1 .  L)h;atupa!ha, c l ! ~ t  1 -  .\IF. ~,a11a. 

I r  .\ik. ~~rvillo. ,~i/rnlla/r. thouyll In botll text ;111rl C O I I ~ I I I .  I S  ,,robablv w u ~ n g ,  lllr t h t .  wr~rcl i3  rel~eatecl i l l  (he  llex' 

v r r x  wit11 anvtber  u ~ e a l ~ i l ~ g .  
1 5  Uk.  I I I I I ~ I ~ V I I I ~ ~ ~ I .  

16 11s. rid,, ~ o h ( 3  

! T  MS. r ~ i I l ( l ~ ~ t t .  19 J lk .  / l ~ ~ r ~ ~ ~ / l i t .  

,*  'l'liese t w o  ere I I L D ~  glvell by u l h r r  a u t l l o r ~ t ~ e \ .  

glverl b) other .1111111~rllieh. 



BPPEN DIX. 

visatta-v~satta imau vikaseh ; Mk. 170. 

parer viGr atra vialam "huh. Mk. 150. 

Comn~. curer iti.--phanillai, chulai, calai ; vikaser visnttai, vssattai ; pari-pilrva- 
viier pariviiilai. 

38. ud6 nader vokkham ; upagrahasy2-4 Mk. 143, 145. 
'vasiiam 3huS ca, lases tu (?)  pGsam ' ; 

pahbda-guficella imau luler 9 e r  Mk. 125. 

vadanti santah parihattam eva, Mk. 125. 

Comm. uda iti.--ut-parva-[nader vokkhai ; upa-ptirva-] graheh, Kanham nzu~il- 
g6yi avasiiab; (? )  PGsai; lulah sautrah; pi [? vi]-piirva-lush pakse, [pah8]$ai, gzrli- 
cellni, parihattai, trini riip~ni.  

39. Metre, Anustubh . 
katheh siih8, yaka s3rdham nivarijjas,' tath2parah Mk. 131. 
syad ime dve pusas cgtha ; tikkhalas tu tijer iha. Mk. 160. 

Comm. kather iti.--.kather nij-antatvam &huh, sahai, yak2 saha nivarijjni (? 
simzra pusai dve rope ; tijeh, tikklzalai maggntziii ka1nmiir8. 

lo. Metre, Upajati, as before. 
cudeS cuaalz ' ; prat sarater I "  #aalla- Mk. 168. 

S S oggiika-muggiihan " uSanti santall ; m 
t3des tu tadda~n "; nici v@S care5 ca Mk. 171. 

vinaliz Is ; saher ner ?tisud/zam l 4  tv amusmin. Mk. 111, 118. 

trini riipal?i; tader, taddai; vi-parva-carer nici vinam, k i h  vvigasi Kanha salizgnnzc 
Rnhiliz ; ni-piirvasya saheh .~~isudai '' (sic). 

I Mk. arid Hc. iv, 195, vikas. .  

' S o  also Mk. MS. here v i i n a m .  but  corrected in COI~IUI. 3 M k .  ookkn. 
' Mk. upagirha (sic), with i v n i s n  for the  .idcia. 

' MS. krirsnm, with p v ~ * a i  in Comm. Mk. r r y  gives lhasa as the a dkia for l e s ,  b n t  this  will not  scau here. m m 
MS. luniv. MI;. gives f i a n n i d a i ,  gufijollai, and pnvihatfai  as equivalents of vilulati .  Hc. gives f innnidai  a n d  

p@riho!!ai as equivalents of rnrd,titi (which we shall see closely agrees with the  meaning of lul-  here) and  gf'mjollai as  
equivalent of Ullnsn!i. The Dhatupirha gives (i,  3 3 6 ;  ~ i ,  1 1 3 )  a ,,I-lu(- (Ircrj-, [ u l - ) ,  v i lodani .  But  there is also a s a u t r a  

duL, uimavdani, which is tha t  referred to here. For  this  latter root, see JiiaaBndra Mehatla Dasa, B i n g i l 6  B h k q i v  
P. IS&. For sautra roots cf. K i S i k n ,  111, i ,  8 2 .  The MS. Irc~Fr is therefore an error for /ftnZV, i.e. ~ U I ~ V  ; 

i n  this IfS.9 both r r  and 1 are represented by the same Bengali character (s). ' Mk. naunrijjai and s i s a i ,  
So emended from MS. imedt,n. ~h~ coInm. llas sir,l,jrcl prrsai. hlk.'s ideka for ka!h!~n!i is snsni.  pusni also= 

pvdilcha'i (Verse 33 ; cf. also verse 24). ' 
is not mentioned elsewhere. The forms are doubtful. MS. has cC&S ctidall ill Text  and  clidir i l i ,  cu&i ill 

'Ornrn. There does not seem to  be any Sanskrit J c i t d - .  
I n  MS. snrnfi, Comrn. slhavat;!~. 

'I :~ggaho and i u g g i h n  do not occllr elsewhere. They are clear in MS. Mk. gives paallni,  pnsnrai. According t o  

". ' '31 Otgahai or uggihni = rrdgvihnyali, but  the MS. of the Comln. here shows distinctly tha t  t h e  words begin with 
Or m. 

I s  Mk. lalei, tiddavni. &IS. v i n n m ,  corrected t o  vinam.in Comm. 
I' MS. cOrrllPt here. 111 Text sahEn6rnnp~r~hal", Comm. s a h i ! ~  uisudai.  I have emended to agree with Mk. 118 alld 

'Iso with the Inletre, 
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I .  atha prateh palayateh, viriham, Mk. 158. 
tatr61va dhir5h vzrnmn?zaml %huh ; Mk. 158. 

$218 ' Inatah pidayater ; czsiin " 
iser, prater oggcilznm eva vasti. Mk. 132. 

Coinn~. atheti.--pratPh p%layater .c'irilzni, virnmdnaz; piclayateh, pilai; iser 
(lsii(li, prates tu ogg(~lzcz i .~  

Iti PrRkrta-kalpatarau dvacatvariinsat-kusumair liidi-stabakah. 

I 31k. c i v a m i l a r  2 Not in Mk. or Hc. 
" Not xiven elsewhere. The form is doubtful,  for the erluivalent of J t ' -  is alreatly given in verse I I .  

4  31s. p r a t l s t ~ l d 6 ~ ~ a i .  

31s. . S i k o l z ' n t l ~ n ~ ~ / a r c n .  Should we read n ~ r v n r  ( [ I  S n k a ! ~ ~ o - r ~ z a l ~ ~ ~ r r ~ ~ . ~ r ~ z z  ; 6 MS.  / I ; ~ I , , I ~ , I I .  
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PLANT AND BNLNAL DESIGNS I N  I 'HE M U R A L  DECORATION 
OF AN URTPA VILLAGE. 

By N. ANNANDALE, D.Sc., F.R.S., F . A . S .  B., C.I.E. 

The object of this paper is t o  put  on record some examples of a primitive bu t  
none the less effective forin of a r t  which seems t o  be rapidly disappearing. Within 
the last ten years it has almost gone in several villages on the shores of 

the Chilka Lake in which it formerly flourished, bu t  i t  still flourishes ou the 

large island or peninsula of Samal, remote from direct intercourse with the outer 
world though actually within half a mile of the: main railway-line between Calcutta 
and Madras. All my illustrations are drawn from the village on this island and \\'ere 
obtained in the year 1922. 

I must express my great indebtedness to  Habu D. N. ~ a g c h i ,  one of the artists 
of the Zoological Survey of India, for his assistance in not only taking the 
beautiful photographs n l ~ d  making the accurate sketches with which this paper 
is illustrated, but also for acting as interpreter and for obtaining much interesting 
inforination. His knowledge of the Uriya language and his status as  a Brahmin 
enabled him to gain the collfideilce of the people and to  enter their houses freely in 
3 way which ~vould have heen impossible for myself. 

Samal island is situated on the northern sliore of the Chilka Lake in the 
north-east corner of the Galljam district of the Madras Presidency. When the 
water is very low in the dry season it ceases t o  be an  island and is joined t o  the 
adjacent shore by a narrow sand-spit. 

The people of Sarnal are Uryias in so far that  they speak the Uryia language, 
hut physically they are of very mixed type. The curly hair, flat noses, short sturdy 
figures and other primitive characters of inany of them proclaiin aboriginal blood, 
while to others their prominent cheek-bones, square faces and somewhat yellowish 
complexion give a Mongoloid appearance by no means uncominon in Orissa. In  a 
third type the legs are long and the body is very slender, while the features are 
those common among Uryias in districts where the race is apparently purer. 

The culture of these people seems to be primitive, but  ignorance of their 
language has prevented my obtaining satisfactory illformation about their social 
system. Nominally, a t  any rate, they are Vishnuvite Hindus and mostly of the 
Goala or cowherd caste. 

This village consists of about thirty houses arranged in a single long street, which 
has its back on one side to the lake. The road between the houses is broad and 
f a l r l ~  smooth and the whole village has an air of neatness somewhat unusual in India. 

Some of the houses are composite and shelter several families under a single 



roof. .I p1:iil of such ;I llouse preparecl by Babu D. N.  Bagclli and Mr. K. Hodgart 
o f  t l ~ e  Zoological Survey of India is give11 in test-figure I. As will be see11 from 
tliis plan, however, there was no coiilmuilicatioll between the quarters of the three 
falllilies ~vllich occupied the  particular house on which the  plan was based, and each 
family llad i t s  own frolit door. 

C H I L K A  L A K E  

V I L L A G E  S T R E E T  
1:11;. I .  

l ' l , , ~ ~  $, I  t ~ B I I I ~ I O ~ I ~ ~ .  I I O , I < C  1 1 1 1  S~111t:tl lsI:i11(1. . \=co\-cre~l  11ah>;tgc. I <  = I I ~ ~ I I  5 1 1 : ~ ~ ~ .  c'= ~ I ~ c I I ( ' I ~ .  
I = 1 ~ I I I  L.: - . ; t o r ~ ~ - r o o ~ l ~ .  I: = sittinq-rooln. (: = co\v.l,\.rc~. FI = o11c11 \.c3r:111(1:l11. ' 1 ' 1 1 ~  

, , . I  i t . .  0 1  lioc tr;rus\.er.;t. lines rcprt.;erlt .;tel)s. 

, , I h c  llouses arc 1,uilt lnainly of clay fro111 tlle I)etl of t l ~ e  lake, but the inner 
p a r t i t i o ~ ~ s  :lrr strengthened inside by hurdles of 1,arnhoos and thin sticks. They 

1 slol)illg roofs, tlle rafters of w l l i d ~  are made of sticks or bamboos, and are 
thatchetl Ivitll rice-straw. There are as a rule no windows or~tside, but there is often 
;I s~llall platfornl (fig. I--) under the eaves of the lio~lse. This is s o m e t i n ~ e  inade of 



rollgll stulie, but  lllore co~il~nollly ol' clay. I n  some houses a ])art or  the wllolt. ol' 

platforlll is enclosed wit11 a low clay wall to form o snlall l~ox-like veranda11 

in the men play cards, mend their fishing-nets or otherwise occupy them+elves 

in the evening. 
Rice and millet, of which a large amount is growl1 on Sanlal, are spread out to  

dry on lnats ill the village street, while the large baskets in which grain is transport- 
ed 011 bullock-carts are kept under the eaves of the houses (plate I, fig. I ) .  

Dowli tlle nliddle of the street, or rather in front of different houses to one 
side, there is a series of cones or pillars on the top of which a bush of t111s1 ( O c i ~ ~ z ~ ~ m  
sarlctz~?n Liun.) is planted for religious purposes. Sonle of these cones are quite plain 

and are constriicted inerely of clay, others are much inore elaborate ancl are built of 
carved done-work (plate 1 1 7 ,  fig. .3). 

? ,  

lhe walls of the ilouses, botll esterllal and internal, are neatly sl~lootlled and 
l l n i f n r n l l ~  covered wit11 wash of red eartll, whicll is brought from a quarry sollle 
lniles away. This forllls the llackground for the decorat io~~s I will liow describe. 

s"isolls \vlle~l neitller fislleries llor agriclllture are exacting both the 
lnen alld tile women of the village spend considerable part  o f  their leisure in 
painti% their llonses and in decoratillg clay trrlsi pillars to  which I have already 

Tile rinlplest form of decoratioo of hot11 (plate I, fig. 3 )  consists of what 
is the '' three-fil~ger pattern. This is 1)rodtlced by dipping the three middle 
fillgers illto l~iixtare of  chalk Lvater and applying them in different ways to  

earth 011 tlir walls or *,illars. The 1,late to which I have all~tded gives a goor1 
exaltlple of the lnanlier ill which slllall large dots thus produced can be combined 

a Pattern. Text-figure is frol,l sketcll by Rabu D. N .  Ragchi of a panel 



on a wall of a Ilousc: the white dots, for purposes of reprocluctioll, are represented 
black. In  other villages near Samal the groups of three white dots are often placed 
a t  the end of long streaks made by drawing a single finger down the wall, and then 
have much the appearance of convei~tionsl figures of either flowers or fireworks; 
but  I have no information that  the imitation is conscious. 11. is otherwise with 
the patterns now to  be considered. 

Figure I,  plate I1 gives a good idea. of the two cominouest of these patterns on 
the outer side of the house-walls. Variations of these two main types far outnum- 
ber all others. They are lettered A and B on the figure. The name given 
me for pattern A is jnnar, the name of a kind of maize or Indian corn 
(Zelz mays 1,inn.). The general form of the pattern is that  of a plant of this 

FIG. ;. 
1)esigns l ) : ~ ~ n t t . t l  ill \vhite O I I  the ground in front ot' 11orl~t.s. reprotl~lc.etl i t 1  nrg;lti\.r. 

cereal growing up fro111 an or11:ltnental base. The tips of tlie leaves or blades may 

be cither turned down in the natural positioi~ or turned upwards, and various 
other leaves, said to be those of the pipol tree (Fic11.s ~,cliginsn),  are added between 
those of the plant itself. I t  will be noted in all the figures that a t  any rate some of 
the maize leaves end in a comblike figure. This has often the appearance of a 

hand, but  I believe it represents rather a human foot-print. Text-figure 3 shows a 

series of designs drawn in chalk on tlie ground in S;~mal village 011 the occasion of a 
visit of the local zemindar. These designs \yere 111ade in front of different houses 
and on each, in accordance with a well-known Bengali and Uryia custom, a decorat- 
ed pot of water supporting a cocoanut was placed to bring good luck. Here the 

foot-prints are much clearer and all doubt is removed when they are compared with 



the conscious figures of Krishna's foot-prints commonly painted by wolrieil on the 
doorsteps of houses, especially on Thursdays and on certain festivals, in many 
parts of Bengal, Orissa and Madras. 

The origin of the other of the two comnionest patterns (plate 11, fig. IB)  is less 
obvious at  first sight bu t  my informants agree tha t  i t  represents a bunch of 
cocoanuts. The pattern is callcd pufzjha pareda, which illeatis "four cocoanuts." 
The outlines of only three of the cocoanuts call as a rule be distinguished in each 
repetition of the figure, ~vllicli is usually arranged in vertical pairs or series. As a 

rule there is a snlall o r ~ l : ~ n ~ e n t a l  base and leaves of the Pipa l  are variously 

introduced. 
Patterns like those I have called .\ and B are as  a rule executed by men. They 

are painted direct on the red walls by means of a wisp of cocoanut-fibre dipped in 
a mixture of chalk and water. -1s will be seei: from fig. I ,  plate I they are arranged 
in a series of horizontal pailels fra~iiecl ill a pattern of liorizontal and vertical lines 
and each occupying the greater part  of the depth of the available wall-space. 

On some houses, however, the decoration is of a lnuch more elaborate kind, 
though executed in the same \yay but I believe by women. I n  1922 I offered a 
small prize for the best decorated house in the village aiid awarded i t  t o  the house 
from which the photographs on plate I11 were drawn. Text figure 4 is also from the 
same house. The patterns in their reduced size are o f  course much less effective 
than they were in the originals in situ. 

On the walls of this house each vertical pailel was divided into two and the 
framework was of a very elaborate nature, comprising not only straight lilies in 
various combinatiolls but also plallt and aniiiial designs. I xi11 describe first the 
central part of the lower divisioii of eacll pailel ; the upper division of all colltained 
the conventional inaize figure referred to above as A.  This figure is also represented 
on the lower part of the panel reproduced in fig. I of plate 111. 0111~ the central 
blade bears the foot-prilit a t  its top, the others terminnti~ig in ~ r h a t  may be meant 
either for )rounp cocoa~luts or pipal ]eaves. The whole is outlined wit11 a series of 

and tlie base i5 filled in jvitli crossed lines. 
In another panel (1'1. 111. fig. 2) the centre is occul)ied b y  a conventional re- 

Present;~tioll of the ~ z l l t  or I)etel pepper (Pi+er bcttle Idinn.) surrounded by flowers of 
the knkmb(l  tree (iVnacL-1~ Iilrri~rerhn). The for~iler is very rarely 1-epresented but the 
latter is tlllcornll~on, especially ill the decoration of the ianrr ir-nlls of the houses, 
" more elaborate ,,attc,-ll i n  ruhjcll i t  takes the chief place will he discussed later 
(PI,  IV, fig. I ) ,  

A third pallel (PI, 111. fig .j, i5 said to reprcjellt variol~s parts oi the lotus plallt 
(Ne1umbr6jn s p c c i o s s m ) ,  illr~luditlg the young shoot., under water and the flowers. 
with kndambir flowers above. I n  a fourth (pl. 111. fig. 4) the central figure is a 
lotus wit11 two ducks while the four sprays of foliage are those of the 

plant ( J c ~ i k ~ m o n ~ r , l c  nsfil lru I,in..) Representations of this latter water-plant, 
are not ~ncommoll. 

The fral~lel~rork oi thcsc pe l~r l s  is, as 1 h;kve said, e1al)or;lte. Its details be 



]lest understood by a reference t o  the figures, but I nlay uote that they are to sollle 

extent appropriate to  tlie central design of each panel. Ill the first pallel the 
s\vimnling clucks above aiid below the niaize plant have 110 particular collllectioll 

\\it11 i l ,  tlie liighlv collvelitioiialized peacocks below tile ul,l)er divisioll of tile 
1):ulel are perllaps lilore appropriate. I n  the second pallel, \\ritll tile I,eteI Ville in tile 
centre, the fig1u.e~ a t  the side represent a clever atlaptatioll of the same plant 
terlllillatillg in the lucky foot-prints and wit11 the s\\rilllnling again above and 
helow. In the third, with the lotus plant, the sides are occupied lly vertical 
of double fi~lles,  a VerV c o ~ l l ~ 1 ~ 0 1 ~  sylllbol in India and other eastern coulltries, used 
I?!' Bucl~lhists and eve11 hlnliommedatls as \\.ell as HiIlduS, TlliS figure appears 

frequently on tlie houses of Samal. .\hove aiid below 
the lotus plant are designs representing lotus flowers 
floating on the water, which is represented by wavy 
lines. The same design appears above and below the 
other figures of water-plants on the fourth panel. 

I n  the paiiitiilgs on sorile houses or some panels 
purely conveiltioiial designs play a larger part than 
in tlie panels I have already discussed. Text-figure 4 
represents the outline of part of the panel on a narrow 
strip of wall beside tlie cloor of tlie same house as 
that on whicli tlie four panels just describetl were 
drawn. The upper clesigii I-epresents a clecorate(1 
cocoanut on a jar of n7;ltel- displayed for good luck 
as already explaiiied. .4hove it are duck and two 
( ? )  kadltmbn flowers. Helo\\. there are two (lucks and 
l~elow them ,again a so~l~ewlirit elallorate clesign wit11 
:I coiiventional lotus ant1 four doul)le fishes. 111 tile 

figure ~vliite iriarks are again rel,rodt~cetl black. 
liigllre 3, pl. I1 represents a set of still Ill(lre ela- 

I)c)r;Lte palIels "11 tlie outside o f  a \,er;iiitlal~. Ulllike 
tile ot]lers yet discusser1 it \\r:ts p;tiritt.tl sl)ecially for 

1 1 1 ~  edificatioll : ~ n d  tlie artiht. n cvolnali, 11:~s att;elll~tc(l 
to introduce nunlerous tlifferelit clesigiis, tlllls l"-()dllc- 
ing ;I crr,wded ant1 ~lns:rtisfactol.);isfacto \vhole. 111 ;ld(liti()l1 
to  the  desiglls nlre;ltly ~~~er l t ioned ,  i l i : . . ,  tl~()s(! Of tllc 

:ll;lize pl;rllt, t-lle I~ i l~~c l r  of cocoal~~lls, t l l ~  lotus, 

I : I I ; .  4.  / 1 , tire snlii111 11i11g dock, the l)e;lcork :111~l ille 
l B ; t ~ ~ , , l  a 1 1 1  I I I I ~ ( , I .  \ \ ; I I I  01' I I O ~ I Y  clolllllc fish, jigurc.5 of ~):il-rot< :tntl s t ;~ t ld i l l~  ,gC'rsc' I11:Iy 

~ Y ~ , o I . I I I I I I ~ . ( . I I  i l l  I I (  ";I! i \  (.. 
I)e i~otctl. 

en,cse (lcsiylls, Of ,,,l!icll iv\\- ;L(l(ljti()~l:ll v;lri:11io115 \ ) t ~ r I l i i l ) ~  : t ~ ) ~ ~ ~ : ~ ~  ~ ~ ~ ~ ~ l ~ ~ ' ~ ) ~ l ; ~ l ' ~ ' ~  

r.allnus( tile l lal l l~ler  , O r l l r i  l)i~i~lte(I 0 1 1  1 1 1 ~  oiltsi(1~ of t l l ~  110llseS 

~ ~ ~ ~ ~ ~ l ,  1 lllllrt no\v tll()se 011 t]le inner walls :111(1 !);lrticlllarl~ fllosr ('I1 tilt' 

passagr-way that leads into the honses fronl tl1(' (fig. 1 "- 1'. '4'). 



\lost of tliese interior decoratioiis are painted ill sevcr;il o l o ,  oftell oil ;l 

l)ackgroullcl "bite clialk laid on mixed with water hy me;lus oi z piece of cloth. 

rfllis is llot always the case, llowever. and I will first (lescribe two designs in or 
Ixactically ill lllun~)cllrolllc painted direct 011 tlie red wall. 

TIle fi~st, tllese (111. I\', fig. 2 )  1i;ls very little t o  (10 wit11 1)l;nlt or anilllnl 
dcsigllsl but ;lp],ears to rrl)resent illdsi pillars intei-sl)erse(l wit11 1)urt.l~~ yeollletrical 
figures. My figure is from a very accurate sketch hy Habu 1). X. Hagchi. 

The secoild panel (111. IV, fig. I)  is more germane to  our sul~ject, for i t  represents 
the kndnnzhtr tree in full flower, wit11 a frieze of swi~nining ducks below. L41tllo~gh 

li~ostly ill white chalk, the design is enlivened by touches of bright red 011 the stalks 
of the flo\vers, the bodies of the ducks and the triangles of the upper line of the 
trame. I t  may be noted hour very skilfully the artist has adapted his design to, the 
space to be filled and it should be reillarked that  the kudnnzba is a tree and not a 
creeper as he has made it  appear to  be. 

The colours used in the inore elaborate iiiterior panels are few and simple. The 

pigments are lnostly bought in a powdered state in tlie bazaar a t  Rainbha, the 
nearest large village, and lnixed wit11 water in a half-cocoanut shell. The 
colours purchased are white chalk, an Illdial1 red, a chrome yellow and a vermillion. 
In addition, charcoal and a bluish greeii pigment, said to be made locally from bean 
leaves, are used. 'They are lllised in the sallie way. Tlle brush is a whisk of 
cocoanut fibre like that used in the simpler designs. 

The unfinished desigtl ill fig. 4 ,  pl. IV is illterestillg as  sllowillg 
the techl~ique employed in paitltitig in colour direct on the red wall. I t  r e ~ ~ e s e l l t s  
three parrots sitting on pipal leaves rising from an iiriaginary erection of bowls 
or pillars. Tlle artist had not beell able t o  attain complete symmetry in his desk11 
alid had apparently aballdo~led i t  in despair. It reinailled unfinished for a t  least a 
year. It will he noted that the figures have first been outliiled in cllalk, which 
was laid o ~ i  with a hruili. Tile lower pillars are black helow, wit11 a yellow centre 
and a red upper part ; tlie upperlllost pillar is black both above and below, but the 
sidepillars on \vhich the two l,arl.ots are sitting are greeil above. Tlle pipal leaves 
:Ire red, the ~ n r r o t s  peel; wit11 yellow breasts outliiletl in jvliite a ~ i d  black nrings. 
'rheir llends were still i l l  outli,le. 

The llllotograpl~ reyro(luctd ill pl. 11, lig. 3 rel~reseiits a paintillg actually 011 

llle olltcr wall of ;I llouse but executed specially for iile and of a type usually 
for interior decorntioll. ~t was ill colours 011 a nrliite backgroulld. 

'lost Of the designs already discussed are re,,reseiited oil it. 111 o i ~ c  panel the cell- 
I r r l  is a decorated cocuiuiut and water-pot, in tllc other :1 lotus plant. 

1)ailltili~s clil  tlie iiiterll;ll llassagrs of tlir liouses are ofteo of a solilewhat 
('lffercnt cll;lmcter froni tl~ose I ]lave figured. Solnetill~es they are inytliological, 
" l l l s i s t i l l ~  of figores of H;lnulllsll alld the like, solllet,iliies n,ould-be 1iatur;~listic 
'vlt'' honlall figures, cleyllants, ctc., oftell purely geoilietricitl : l>ut lloile of these 

of ~ailltillgs liave tlic interest of those 1 have illustrated. 
The latter are, So f a r  as 11iy experience goes, ilnique io their skilful adaptation 
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of plant and animal forms in recurring designs of the nature of patterns. They 
differ great1y:ifrom the diagran~s and signs commonly painted on the walls of 
houses in Betlgal on special festivals. These have been figured by Dr. Abanindra 
NathaTagore in a Bengali work current in Calcutta,' but, so far as can be judged 
from this work, have not the purely decorative effect of the paintings on Samal 
island and seem to have inore of a direct symbolic; significance. 

In  this co~~nect ion a word should be said as t o  the object of the Uriya 
decorations. They iuclude certain lucky signs, such as the double fish and the 
foot-prints; but, so far  as I can ascertain, their main object is purely =sthetic, 
Whether they are beautiful or not may he a matter of dispute, but that they 
are striking. and effective is proved by the photos reproduced, particularly by 
the views of the village given on plate I. The only explanation I could get of 
them from the people was that they were painted to give people pleasure and 
especially t o  please any great inan who might pass through the village. 

~ __. _ .. - - - 

I " Banglar Brata " (atoqfir 33) : Calcl~t to .  





DESCRIPTION OF PLATE I .  

FIG. I.-The village street on Samal Island, Chilka Lake, showing painted houses, 
etc. 

Note  t h e  millet and  rice spread o u t  t o  d r y  on mats ,  t h e  l a rgebaske t  used for transport 
of grain b y  bul lock-car t ,  t h e  s tone platform and  pillar supporting a sacred lrrlsi 
plant  and  t h e  I)aml,oo mas t  carrying a la111p in a perforated earthen pot. 'Thesf 

masts  with l ichts  are  erected in t h e  n ~ o n t h  of Iiorl ih (Sc-pta~nbcr-0ctol)er). 

, 2.--Another view of the same street, showing a plain clay- t~rbsi  pi1l:lr 

,, .;.-A nearer view of the same pillar after  decoratioil with, white chalk on 
:I background o f  red earth.  The pattern is the  " three-finger" pattern. 

Kote  the  offcring of llowers and r i ~ e - ~ r a i n s  a t  t h e  base of thc pillar a n d  also 
irrcgrilar w l ~ i t c  \,ertical lines duc t o  a libation of milk. 
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DESCRIPTION OF PLATE 11. 

FIG. I .  -Painted outer wall of house with the two com~iioncst patterm, tho 
"maize " pattern (on each side) and the " four-cocoanuts " pattern 
in the  rrliddle. White chalk on a background of red earth. 

,, ?.-Another outer wall with more elaborate patterns, painted for a competi- 
tion. 

,, .;.-The outer wall of a verandah specially decorated in colours on a back- 
ground of white chalk. 

Xote the  house-number above the  lef t  pallel ot t he  paintine, a totlcll of mode:n 
nKici nl(lorn 



Plate 11. 

3 

Bagchi Photo. 

URYlA HOUSE-PAINTING 



FIG. I.-Panel in white chalk on a backgroutid of red earth froin the outer wall 
of a house. The maize pattern in tlie middle with .peacocks above 
and slvimining ducks below. 

,, 2.-----4nother panel from the saine wall. Betel vine and kadamba flowers in 
the  middle, with other betel-vines a t  each side and swimming ducks 
above and below. 

,, .;.-.i~iotlier panel from the  saliie wall. Lotus plaut and flowers in tlie 
middle with cloul~le fishes 011 each side a~i t l  lotus flowers floating on 
water above and below. 

,, 4.---Another patter11 froin the  same wall. 1,otus flowers in tlie cet~tre with 
two clucks and four soln plants. Peacocks a l~ove and floating lot~ls 
flo~vers : the same pattern below. 



JSE-PAINTING 



DESCRIPTION OF PLATE IV. 

FIG. I.-Panel on wall of inner passage of house in white chalk with touches of 
Indian red on background of red earth. Kadamba tree with ducks 
below. 

,, 2.-Panel in white chalk on wall of inner passage of another house. Geo- 
metrical designs with tulsi-pillars and (on one side) double fishes. 

,, 3.-The main (stone) tulsi-pillar in the village with its platform, for com- 
parison with the design reproduced in fig. 2. 

The pillar and platform are said t o  have been designed and constructed by worklnell 
from Kallicota on the mainland near Samal some generatious ago. 

,, +-Unfinished design in colours on background of red earth on wall of inner 
passage in a third house. 

Note the white outlines painted before the colours were put on. 



4. 

A Photo 4 D B agchl d.1. 

URVlA HOUSE-PAINTING 
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A WORKING MODEL OF THE ORIGIN OF THE GANGES I N  A 
TEMPLE I N  GAN JAM. 

By M. ANNANDALE, D.Sc., F.R.S., C.I.E., with nutes by MAHAMAHOPADHYAYA 
HARAPRASHAD SHASTRI, M. A., C.I.E., and PERCY BROWN, A.R.S.A. 

The myths of the origin of the Ganges are numerous and diverse. No two books 

on Indian mythology or folklore relate them in precisely the Same way, or even tell 

precisely the same stories ; but, roughly speaking, they fall into two categories (which, 
with the natural inconsistency of folklore, are often combined), namely, those in which 
the river is regarded as a goddess or nymph and those in which i t  is described as a 
body of water. It is with myths of the latter type this paper deals. 1 ccinnot relate 

or discuss all such myths;  my task is of humbler scope, for I propose lrlerel~ to  
describe a peculiar little group of sculptures, which I first saw in 1921, in a temple 
situated in the jungle some miles from the village of Kallikote in the north-eastern 
part of the Ganjam district of' the Madras Presidency near the Chilka Lake. Value is 
added to my notes by those appended to them by my friends Maharnahopadhya!ra 
Haraprashad Shastri and Mr. Percy Brown. 

The people of the Kallikote valley speak Uriya and their culture is that  of Orissa. 
within a few miles of the political frontier of which their home is situated. Like 
other inhabitants of this part of the district they are of a mixed origin, as  is evident 
from their physical characters, alld aboriginal " Kollarian " blood is clearly indicated 
by the common occurrence of curly hair, flat noses and other features 

The temple in which the sculptures were found is called Nirrnal Jahara or Johor, 
the "Clear Springs." As to its age I have no information except that conveyed in 
Mr. Percy Brown's note (postea). The actual fabric is for the most part modern, for 
it is built of very friable and coarse pink laterite, which needs constant renewal. 
The buildings, however, are all designed and decorated, notwithstanding the gross 

of many of the sculptures, in a good style of Uriya a r t  and the care and 
with which the Uriyas repair and replace the artistic work of their temples is 

known. Eveu in their most allcient shrines much of the stonework is quite 
recentJ though the old designs have often been reproduced with great fidelity. 

The Temple of Clear Springs is built in a large enclosure on the lower slopes and 
at the base of a range of low scrub-clad 11111s which forms one side of the 
Kallikote valley. I t  seems to have been desiglled to take advantage of a little 
hiPstream of clear water,--a rare phenolnenoll in the district, where most of the 
raidall disappears from sight among the separate masses of gneiss of which the 

are composed. The enclosure contaills a considerable number of shrines 
dedicpted to different Vinhnuvite deities, a gigantic and highly decorated stone 



arch for the old hook-swinging ceremony, many little pavilioils for the use of 
visitors, and other structures. The waters of the stream finally make their way 
into a large bathing-tank through the inouth of a gigantic magara head carved in 
pink laterite. 

The stream enters the enclosure a t  its upper end and is divided into two 
channels, which are called " Ganga " (Ganges) and " Jamuna" (Jamna) and are 

PIC;. I-Plan of the \lode1 of the Origin of the  Ganges ill the ITishlluvitc Si rma1 Johor Te~nple 
( "  th? Telllple of Clcnr Springs ") near Kallikote i l l  the  (:;lnjaln 1)istrict of Madras. 

A. Shrine of  Narayana.  I%. Shriue of t h e  Five-headed Mahadev. C. Figure of !ahnu. D Model of  Mt. Mert1 
(5umaru) with three s t reams of Lhe Ganges ( I ) ,  t he  J a m n a  ( z ) ,  and  t h e  Sa ras iva t~  ( j ) ,  issuing from it .  I?. Figure of oile 

of t h e  Eight-Deformed ones (Ashtabakra)  in t he  water.  F Channel of runuing water representing the  prim@val 
Ganges. G. Central pool represent i t~g Lake Mannsarowar. The  arrows indicate t hc  direction of the  flow of  ' the  waLer. 
Shading indira tes  t h e  presence of water .  

treated ritually as if they actually were those sacred rivers. The " Jamuna" is 
conducted underground into s large stone basin, called " Priag " (Allahabad). 
Here ceremonies are collducted on the same dates as those on which they are 
conducted a t  the actual junction of the Ganges and Jamna a t  Allahabad. The 
basin, of which a photograph is reproduced, is quite plain. 

Lower down in the enclosure there is, however, a much more interesthg 
bamn into which the "Ganga" (or rather a part of it) flows in underground pipes. 
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 hi^ basin is called " Manasarowar. " The model which it is the  object of this paper 

to describe is associated wit11 i t .  
The basin forrns a square cistern, completely open above bu t  wit11 a broad ledge 

running round i t  above the level of t h e  water. Each side is 74 feet  long, llleasured 

along the outer nialgin. 
,4t one end of tlie cistern, on the ledge above tlie water,  ;I figure of the God 

N~~~~~~~ is seatecl, 1,ike tile other figures to  be described, i t  is carved io stone much 

less friable of filler gr ;~in  than t h a t  of whicli the telnl~le buildings are l ~ u i l t .  

The figure is c o l l F i ~ e r ~ ~ l ~ ,  less tlian life size. It has follr arlll., two of rvhich secln t o  

be fixed on behincl the others. 'She upper right hand \)ears a flatlling disc, tlie upper 

left a (-hank shell, the lower right hand a club and the  lower left hand a lotus. 
The figure is kcorated with illally ilecklaces and jewelled girdles and is clad in a 
dholi. There is a (painted) caste-mark on the  forehead. The features are o f  a 

characteristic Illdial1 type, now see11 c o i ~ ~ m o n l y  among Rajputs,  with a protruding 
lower lip and with the nose proniinent aiid finely chiselled in profile and in a straight 
line with the forehead but  with expanded ilostrils ; the  eyes large bu t  relatively 
narrow and deep-sunk. 'I'here is a large curled moustache. The liair is hidden by a 

low diadem. The left leg is crossed near the  right and the  foot liangs down a little. 
.4 little stream of water issues fro111 a hidden pipe under this foot and runs  t o  t h e  
right along a narrow channel in the  ledge. The figure is seated under a stone shrine 
ornamented in front with ornamental scroll-work and bearing on its summit an  object 
like a covered howl supported by a squatt ing lion on either side. 

The water after flowillg froin the foot of Narayatia turns a coriier aiid continues 
to flow along the right side of the  cistern iu the  same channel. This, in the  
middle of the side, passes illto a second, much smaller and lower shrine, which 
contains a grotesque five-l~eadecl figure with outspread hair, over which the water 
flows-or rather it contains tile five lieads with a mere i~itlication of the figure below 
them. T l~e  \ v c ) r k ~ ~ ~ a ~ l s l l i ~  is mucll cruder than t h a t  of tlie ?r'a.say;~ua. These five 
heads are stated to  represellt K;lh;ldeva. They are  ~la t l l ra l ly  more eroded by water 
than tlie other sculptures. 

From the locks of Mnliadeva the water continues t o  flow i l l  the  same directioli 
and, turning a secolld corller, reaclles lower end of the  cistern. 111 tlie nliddle of 
this it passes u~tder another [igwr, said to  represent the  Kislii J;ihnu. Tliis figure 
also seems to lne criltler th:lu tha t  of Narayana thougli not so grotesque as the 
five lleads of Malladev:~. It rel,resellts ; t l l  elderly bearrlell jllail seated cross-legged 
and of 110 ineaiis :tscelic 1)rol~)rtiolls. His features are o: the  sitme physical type as  
tho* of Saray-ann, l,ot co;lrscr. His whiskers and  b e ; l d ,  \vliich is goillted, are 
c"ntillll()us nll(l  lie 11;~s 1011g, ;~ , ,~; l rent ly  bmided hair h;i~iging down liis back. His  

llall(1 is liekl ngai~ist iiis Ilpper ;lbdoniell, wl~ile liis lef t  11;nid rests uri his lap 
I'arallel ridgcs :Ire c:rrved verticnll~. 011 his forellead. He wears a large 

r""ry all(' ~l)l';ire~ltly :I tislit-litting garlnent. 
I ) ;~ss~II) :  1111der Jiil,,lll, the water ill the rhati~lcl  ;,gain turns a corner aird 

reaches left side of tllc- cistern. I n  tlle ~lliddle of this i t  enters a selnicircular 



mass of stone, whence i t  issues in three little jets into the cistern. The semicircular 
mass represents Sumeru (Mount Meru) and the three jets the Ganges (to the left), the 
Jamna (in the middle) and the Saraswati (to the right), tlle water in the cistern 
representing that of the sacred Lake Manasarowar, whence the Ganges is supposed to 
take its origin. The stone is decorated with conventional foliage and lvith the figure 
of a tree above. Amidst the foliage small figures of men (or spirits) and animals can 
be detected. 

In the water of the cistern below the ledge there are eight figures of water- 

spirits, the ;Islltabakra or Eight Deformed Ones. They are arranged in pairs, 
one pair belonr each of the two gods, one below the vishi and the fourth below 
Sumeru. 

The interpretation of this cistern and group of sculptures was giver1 me by a 

sadhzc who had constituted hirnsolf a kind of guide to the temple. He spoke in 
Uriya but his words was translated literally and then explained to  me by my 

photographer Babu D. N.  Bagchi. The myth (or confusion of myths) is as follows:- 
The world was out of tune and everything was in decay, for the Raginis, who 

preside over the modes of music, had grown old and forgotten how to sing. 
Narayana, the Creater, summoned the Gods to  a feast and called on one of the 
Raginis, now decrepit1 like her sisters, for a song ; but  her voice was cracked. Then 
the five-headed Mahadev lifted up his voice and sang. Harmony was restored to 
the universe, the Ragillis grew youn: again and Narayana in  ecstasy was dissolved in 
perspiration, which flowed down his body and issued froin his left foot in a mighty 
stream. The stream flowed over the head of Mahadevn, who combed it from his 
flo\ving locks, and it fell to earth, where it washed away crops and houses. To save 
the w01.k~ of men the Rishi Jahnu swallowed the flood, but the waters which had 
issued in heaven from. the body of Narayana were sacred and the Gods came to 
the Sage and asked him to release the holy river. He replied that it would be 
defiled if it came out of any of the natural orifices of his body but fiuall~7 set it free 
through a gash in his thigh, and thus the Ganges finally became an earthly river. 
The introduction of Su~neru and Manasarowara into the model seems t , ~  be due to a 

confusion with other myths of a more geographical nature. 
The story of a God combing tile Ganges from his hair is well known and is to be 

found iu all the books on Indian mythology or folklore, though his name is 
variously given. In the confused complex of Indian n ~ ~ t h o l o g y  it is inipossible to 
expect precise limits to the personality or even the iconography of the different 
deities. The story of the decay of harmony, its restoration by Mahadev and 
Xarayana's ecstatic perspiration is much less familiar, but seems to  be known to 

educated Bengalis. I have asked M. M. Haraprashad Shastri to  add a note On 

its origins, while Mr. Percy Brown has kindly prepared another on the artistic style of 
the sculptures. 
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NOTES. 

the dedicatory inscriptions of the 2nd and 1st centuries of n. C. at 
Sanehi, Barhsut and other places, names often Occur with Gang% as the first member 
of the compound word. This shows that  even a t  tha t  renlote was an 

object of veneration in India. The myths to  explain her sacred character are t o  be 

found in the Rarn3yana and in the PurBnBs. 
ViSnupurB", Part 11, chap. VIII, contains a classical astrological myth of the rise 

of the river and of her fall in the terrestrial regions. She rises in the highest 

heaven beyond the Pole star, beyond the constellation of the Great Bear, in what is 
called the " pada " or heaven of Vis~?u. She came out of the toe of the left foot of that 
deity. Druva or fixed Pole star held her on his head. The seven ~ s i s  of the Great Bear 
had a dip in her \;\raters. The moon was flooded by her. She a t  last falls on the 

M~leru. the highest point in the terrestrial region. There she is divided into four 

streams and she flowed iu four directions under four diff=reut names. The southern 

stream falls on the head of Siva and then i t  flows to save the wicked descendants of 
Sagara. 

Here, in the photograplls, Visqu spreads out his left foot a little but  the toe 
is prominent under which the strea n flow;. Tllell coin: the five heads of ~ i h a d e v a ,  
the11 Jahnu and then Meru. Jahuu is not in the Visqu Puran5. He  comes in the 

RAmayan3 but on earth alld llot ill he I veu. T,i,- M2ru is 11i)t i n  R l , n  iyanl  G lllgg 

canes to tlie earth directly frolll tile braided hair of Siva From the hraided hair in 

the Ramaya~la Gang2 flowed tow.:& ITi,ldu Sar.111. This m ~ y  be Xinn.ia.;arovara. 
There she is divided illto sevc;l str? lln ;, thre? 8-1 vln; to,v ~r 1 5  the Exit., three 
towards West and the Ganges to\vf~rJ;  t h  S 3~1th. Bhagiratha undertook to direct her 

towards the place where his ancestors were. 

The mvth of Vis~,u's perspiration is to be Found in the verv late Brahma 
Vaivartta. Pur%n%. In the higllest \leaven of Visnu, Kysn% and Ridha heard the 
son&' of Sarasvati, the goddess of ~n~ l s i c ,  an1 they were so ple~sed as to give all they 
Possessed of value to her i t ,  01~khqis .  Rut then the five-headed God rose and beean 

and hot11 Ky~nii  and Ridhti melted into a stream which produced Gang%. 
The account of tlle Rrah~na Vaivlrtta seems to b. a-I  enlirqed edition of the myth 
Riven by the S%dhu who server1 as a guide i n  the Vir~nal Johor. 

It is \\ell known in tile R211laya113 a ~ l d  in the Pur3p-1~  that M2nasasarovara is 
ti'e ''llrre of tht. Sitr:l~:t, R tributary to the Ganges, and 11ot of the Ganges herself- 
l ' e r h n ~ s  the Villdus;tra and the M$llasa have been eitl)er identified or confused. In ' l'. R l r i n ~ ,  Gang3 is asked to take the sea as her lord. The cistern lnay 

sea. Tlie same Purnnn says that in tlle highest heaven Visnu had three 
"lves Ga'lga, Idaksnli a11c1 Sarasvati besides Rad l l~ .  But the there quarreled among 
t'lemselves and cllrsed eacli otller to become rivers. Lakslni beca~ne Padrna and 
('anga 

Sarasvati rivers were rnnlrd after tile otlier two. Jalilu~l% is not a wife of 
V i s n u  clssociation wit11 tlie Oa11gt.s 111y~h in the accoulir oi tile Sadhu seems to  be 
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the outcome of a folklore that the Gangii, Jamuna and Sarasvati united a t  Allahabad 
and separated a t  Triveni, a few miles north of the city of Hugli. The Ganges myth 
seems to have been expanded as the time went on. One variant is that in heaven itself 
the Ganges divides herself into three streams-one going to heaven (mandskini), one 
to the Nether-regions called Bhogavati, and another to  the earth under the name of 

Bhagirathi or Jahnavi. 
But the funniest expansion of the myth is the story of the celestial elephant, 

Airsvata. Requested to resist the force of the Ganges falling from heaven he readily 
assented but was carried away legs upward to where no body knows. 

H. SHASTRI. 

The design of the sculpture on the model of the Ganges in a Ganjam temple is 
what may be termed in the Orissan style, similar to that we find a t  Bhubaneswar, Puri, 
and Konarak. This style of work flourished in Orissa from the 8th to the 13th 
century A.D., but it is doubtful whether these identical carvings are so old. In fact 
there is every evidence that they are much more recent copies of an old design, as the 
treatment of the ornament is soinecvhat degenerate. The general plan of the 
ornament, the lines of the design, and the mouldings of the architect~lre are of the same 
character as the mediaeval examples referred to above, but the actual technique and 
modelling is slightly inferior. The best work seems to be that on the sculptured 
stone said to represent Sumeru (Mount Meru), while the figure of the God Narayana, 
although it shows some fairly good workmanship in parts, is, as a whole, rather 
a mannered conception. 

PERCY BROWN. 





DESCRIPTION O F  PLATE (V). 

FIG. I.-The basin called " Priag" in the tenlple of Nirmal Johor, near Kalli- 
cote, Ganjam district, Maclras Presidency. 

FIG. 2.-General view of the basin called " Ganga " in the saine temple, standing 
tlie figure of Narayana en fnce, the shrine of the five-headed Mahadeva at one side 
with the figure of Mt .  Meru opposite it, at  the hack of tlle figure of the Rishi Jahnu. 
Xote also the figures of the Ashtabakra in the water. 





DESCRIPTION OF PLATE (VI). 

Different views of the basin called " Ganga." 

FIG. I.-General view of the basin from one side. 

FIG. 2.-The five-headed Mahadeva and the Rishi Jahnu. 

FIG. 3.->It. Meru with the three streams issuing from it and the Rishi Jahnu.  
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CORRECTION SLI I'. 

Page 258, line 5 fro111 top vend Annandale f o r  Annnndle. 

,, 259 ,, 16 ,, ,, ,* 122 ., 121. 
,, 263 ,, 5 ,: bottom :, Vaucher ,, Vancher. 
,, 283 , , 14 ,, , ., n~at~abaleshwarensis !, mnhabaleshw arensio 
,, 288 ., 16 ,, ,, ,, lateralibus . , ateralibus. 
, I , I , ,, . ,  ambitu ,, ambito. 
., 302 ,, I 7 !, , ,, inferiores ,, inferioribus. 
,, 302 ,, 17 ,, ,, ,, superiores ,, superioril~us. 
,, 304 ,, 5 ,, top ,, oblongis ., oblonga. 
., 304 ,, 7 ,, bottom ,, cellula ,, cellulis. 
,, 301 ,, 7 ,, , ,, visa :, visis. 
,, 304 ,, 5 ,, , ,. utraque ,, utraqne. 
, 1 , 11 , top i ~ z s e v t  r 20 before L)esmidiuln. 
., 314 ,, I ,, ,, r e a d  121 fov rzo. 
., -314 ., 4 ,, bottoni ., 122 ,, 121. 





ALGAE O F  THE LOKTAK LAKE. 

A memoir dedicated to the memory of the late Dr. N .  Annandale, who was ever ready 
to encourage and assist those engaged in genuine research work. 

PAUL BRUHL AND KALIPADA BISWAS. 

~h~ following is an account of the Algae forming the greater part of s~ecimells 

by DR. HORA the late DR. ANNANDALE in Manipur durillg a zoological 
expeditioll ullderfaken in 1920 for the main purpose of investigating the Fauna of 
the Loktak Lake. DR. ANNANDALE, in 7923, made Over to  us ten phials containing 
algae preserved in spirits of wine. The present memoir is the result of our study of 
the collection. A paper on "The aquatic and amphibious mollusca of Manipur " by 

Dr. Annandale, Dr. Baini Prasad and Mr. Amin-ud-Din has been ~ubl i shed  in vol. 
XXII, Pt. IV,  No. 28 of the Records of the Indian Museum. The ~ntroduct ion to  

this paper by the late Dr. Annandale deals with the geographical and physiographical 
features of the Loktak Lake and its surroundings. It further discusses the origill of 
the Loktak Lake, the general characters of its fauna and flora and the chemical com- 
position of the water of the lake. 

The following statements are based on Dr. Annandale's introduction to  his 
account of the aquatic and amphibious mollusca of Manipur already referred to  : 

The State of Manipur covers an area of more than 87,000 square miles and is 
situated between 28'50' and 25'41' North latitude and 9 3 " ~ '  and 91O47' East longi- 
tude. The Manipur valley lies a t  an elevation of about 2,600 feet and forms a flat 
swampy plain about 50 miles long and 25 miles broad; i t  is surrouilded by mountains 
apparently consisting of hard shale associated with sandstone of probably pretertiary 
age. The Loktak Lake occupies a variable area in the southern part  of the valley and 
1s fed by hill streams with a scanty aquatic vegetation ; niost of these streams arise in 
the Nags Hills. The lake itself occupies one of the several depressions nlet with in 
the Manipur valley, most of which dry up more or less during the colder season, the 
LOktak lake  being the only one of the lakes formed during the monsoon which con- 
tains some m t e r  all the year round. At no time is it little more than a large, deep 
Swal l l~ ,  though in places the depth reaches tell feet. It is largely filled with sub- 
merged vegetation; a considerable part is covered with floating islands formed of 
living and decayed plants. The bottom of the Lake is composed of evil-smelling 
mud colltaining much rotten vegetation. 

"Towards the eastern side of the 1,oktak Lake a chain of small rocky islands, the 
"lief of which is called Thanga, rise froill the surface to a height of several hundred 
feet. In February, 1920, these islands were separated from a broad peaty area, occu- 
pying the eastern part of the valley, only by a stream of running water." 
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"A4t no point has the lake definite shores, and even the rocky islands are sur- 
rounded in winter by flat mud-banks, which slope down under the water very 
gradually. On the northern and western sides the floating islands become, as it were, 
gradually stranded and changed into grass-land." 

Dr. Antlandle draws attention to  the luxuriance of the vegetation of the lake, 
which gives the latter the character of a large swamp. Specially notable among the 
phanerogainic plants are TraPa bispinosa and species of Potamogeton and Hydri,?la. 
Pistia, Lemrza and Azolla are seen in the open channels among the floating islands. 

Tlie bulk of the vegetation of the islands are grasses and sedges. The leaves and 
steins of the " submerged plants are as a rule densely covered with small algae." 

The algae collected by Dr. Annandale and Dr. Hora were contained in ten phials 
and were gathered a t  " stations " 13, 14 and 19. 

Nunbering the phials from I to 10, the contents were obtained a t  the following 
places :- 

( I )  A small channel south of Thanga Island; contents: some diatoms and a 
few desmids. 

( 2 )  The small muddy bathing-post a t  Thanga Island; contents: a few 
diatoms. 

(3) A narrow open channel; 5-8 feet deep, joining the streani draining the 
lake, south of Thanga Island ; contents : a few species of Spirogyra and 
Mougeotia. 

(4) From the same locality ; contents : some diatoms and a few desrnids. 
( 5 )  From the sanie locality ; contents : a Spirogyra. 
(6) Open channel; scrapings from a shell : fragments of a filamentous alga. 
(7) Open space in Loktak Lake ; contents : Spirogyra varians. 
(8) Open space surrounded by floating islands ; contents : Spirogyra varians. 
(9) From the same locality ; contents : Desmidium Swartzii and a few species 

of Spirogyra and Mougeotia, none of them in copulation. 
(10) From the same locality; this gathering consisted of practically all the 

species described in the following account. 

The preceding statement indicates clearly that the harvest gathered in cases like 
the present one depends very much on accident as to its plentifulness or otherwise. 

We do not consider it improbable that  the Loktak Lake and similar accurnula- 
tioils of water within the Manipur State would yield at  least five hundred species of 
Algae, if collections are made all the year round. I t  so happelis that in what may be 
called " chance " collections Desnlids and Diatoms take tile lion share, filamentous 
algae being often deliberately left aside. Wallich's collections described by Prof. 
Turner contained 22 species of Myxophyceae, 542 species of Desnlids and 60 species 
of Green Algae not Desinids. Rurkill's collection of Algae chiefly from Burma, 
identified by LAJ. West and C:. S. West, is composed of 58 species of Diatoms, 
148 species of Deslnids and gr, species of other Green Algae. Freerna~l's collection 
of Ceylon fresh-water .41gae, worked out by W. West and G. S. \Ires?, contained 
7 species of Rhodophyceae, 49 species of Diatoms, 33 species of Myxophyceae, 
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246 species of Desmids and only 84 species of Chlorophyceae exclusive of ~ e s m i d s  ; 
W, West and G. S. West note that " Very few Algae were observed belongillg to  the 
families Confervaceae and Ulotrichaceae ; this we are unable to  account for, as  many 
of the collectiol~s were from suitable localities for these plants." That one should 

a larger proportion of non-Desmid Chlorophyceae follows from a census of the 
number of species of Chlorophyceae described or referred t o  by De Toni in his 
Syuoge Algarum. It is true that  a certain number of species are doubtful;  but  

considering that since the appearance of the volume containing the Chlorophyceae of 
the Sylloge a considerable number of newly discovered species have been described, 
the relative proportions may not have been greatly changed. I t  is thus found 

that the species of Chlorophyceae enumerated in the Sylloge are 2,826, of which 1,011 
are Desmids ; that is to  say tha t  of the whole of the Chlorophyceae 35'8 Per cent 
are Desmids and 64.2 per cent are non-Desmids. Among the latter most frequently 

gathered by collectors are members of the families Pleurococcaceae, Protococcaceae, 
Botrydiaceae, Hydrodictyaceae and Coelastraceae. 

Of the 121 species described and figured in the present memoir 41 appear to be 
new. In our investigations into the algal flora of North-Eastern India we have 
often realised the correctness of Prof. Turner's dictuin tha t  " the value of gatherings 
is often in inverse ratio to the extent of country traversed." What may be called 
"botanical raids " lead rarely to  results of appreciable value. It is always desirable 
to continue the investigation, a t  least a t  regular intervals, during the whole a t  least of 
one year. The sudden appearance and disappearance of algal species is often very 
startling. 

Only in a few cases have we come across any zygospores. Our descriptions 
are therefore incomplete, as far as this matter is concerned ; but we have made i t  a 
point only to describe what we have actually seen. With reference to  the dimen- 
sions stated it may be noted tha t  the numbers outside brackets are based on our 
own measurements, which have been taken by inearls of a Metz echelon eye-piece 
micrometer ; the numbers within brackets are quoted from literature. The drawings 
have been made by using a Leitz No. 164 Drawing Ocular. 

The literature quoted is that which we have had opportunity of referring to and 
Of which we subjoiil a list. We have not considered it t o  serve any useful purpose 
to refer to literature not available in Calcutta and probably not in the whole of 
India. Those who are interested in the latter will find information in De Toni's 
Sylloge Algaruln, which for inany years to come will be an indispensible work of 

; further in Nordstedt's Index Desmidiacearum and in West's invaluable 
on British Desmidiaceae. 

List of Literature consulted :- 
(I) Kiitzing, Species Algarurn (1840). 
(2) Kutzing, Tabulae Phycologicae (1845-1869). 
(3) Hassall, British Fresh-water Algae (1845). 
(4) Ralfs, British nesi~ddieae (1848). 
(5) Rabenhorst, Flora Euroyaea Algarulll. 
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(6) Delponte, Specimen Desmidiacearum Subalpinum. Le Desmidiacee del 
Lago di Candia, in Memorie della Reale Academia delle Scienze di 
Torino, Serie Seconda, Tomo XXVIII  (1876). 

(7) Continuation of (6) in Tomo XXX (1878). 
(8) Cooke, British Fresh-water Algae (1882-1884). 
(9) Wolle, Desmids of the United States (1884). 

(10) Wolle, Fresh-water Algae of the United States (1886). 
(11) Joshua, Burmese Desinidieae in vol. 21 of the Journal of the Linnean 

Society, Botany (1886). 
(12) Nordstedt, Fresh-Water Algae collected by Dr. Berggren in New Zealand 

and Australia, in vol. XXII  of the Kongliga Svenska Vetenskaps- 
Akademiens Handlingar (1888). 

(13) Hansgirg, Prodromus zur Algenflora von Bohmen (1888). 
(14) Turner, Fresh-Water Algae of East India, in Kongliga Svenska Vetens- 

kaps-Academiens Handlingar, Ny Foljd, Bd. XXV, No. 5 (1892). 
(15) W. West and G. S .  West, Fresh-water Algae from Burma, in Annals of 

the Roya! Botanic Garden, Calcutta, Vol. VI, pt. I1 (1907). 
(16) Josephine Tilden, Minnesota Algae (1910). 
(17; Wildeman, Prodrome de la Flore Algologique des Indes NCerlandaises 

(1897). 
(18) Karl Hirn, Monographie and Iconographie der Oedogoniaceen, in Acta 

Societatis Scientiarum Fennicae, t.XXVI1, No. I .  (1909.) 
(19) Pascher, Die Siisswasserflora Deutschlands, Oesterreichs and der Schweiz. 

Chlorophyceae in Heft 4, 5, 6 (1912-1914). 
(20) Oltmanns, Morphologie and Biologie der Algen. 2. Auflage. 3. Bande 

(1922-1923). 
(21) Revue Algologique, edited by P. Allorge and G. Hainel (since March, 1924). 

Besides these we have consulted papers by various authors in La Nuova Notan- 
sia, Hedwigia, the Annals of Botany, the Botanical Gazette, The New ~hytologist, 
the Journal of the Linnean Society, Berichte der deutschen botanischen Gesells- 
chaft, Die Oesterreichische Botanische Zeitschrift, the Annales du Jardin Botanique 
de Buitenzorg, Beihefte zum Botanischen Centralblatt. 

We also wish to express our best thanks to the following Botanists for having 
presented us with Author's copies of their contributions to Algology :- 

Prof. 0. Borge, Stockholm. 
Prof. R. Chodat, University of Geneva. 
M. Georges Deflandre, Membre of the Soci6t6 Botanique de France. 
The late Prof. G. B. De Toni, University of Modena. 
Dr. Winfield Dudgeon, Ewing Christian College, Allahabad. 
Dr. S. I,. Ghose, Assistaut Professor of Botany, Government Clollege, Lahore- 
Prof. Iyengar, Presidency College, Madras. 
Prof. Hans Neumayer, University of Vienna. 
Prof. Kintaro Okamura, University of TokyG. 
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Prof. Schussnig, University of Vienna. 
Prof. Ivo Prevalek, University of Zagreb. 
Prof. W. A. Setchell and Prof. N. L. Gardner, Uiliversity of California, Berkeley. 
Prof. Kaare Miinster Strom, University of Oslo. 
Prof. Roland Thaxter, Harvard University. 
Prof. Paul Van Oye, University of Ghent.' 

I desire to record my appreciation of the painstaking care with which my collaborator, Mr. Kalipada Biswas, 
'''A'9 Goverllment of Dengal Researcll Scholar, has isolated the various specimens, written out  detailed preliminary 
uotes' takeu accurate measurements, and executed the drawings. I am personally responsible for the text. 

PAUL BRVHL. 





MYXOPHYCEAE. 

MICROCYSTIS, Kiitzing. 

I. Microcystis flos aquae, Kutzing . 
Plate I, fig. I (a), (b), ( c ) .  

Cellalae globosae vel subglobosae, in familias amorphas, saepe compactas, 
saepissime vix lobatas neque clatratas confertae, tegumento gelatinoso circum- 

datae, diametro 4-6p, contentu pallide coeruleo-viridi. 
Reported from various parts of Europe and from Central America. 
De Toni, Myxophyceae, p. 86. 
Hansgirg, Prodromus I I ,  p. 144. 
Tildelz, Minnesota Algae, p. 35, pl. 11, fig. 17. 
Borge, Die Algenpora des TBkenzsges, p. 7. 
Crow, The New PlzytoLogist, vol. XXII ,  No. 2, p. 61. 

2. Microcystis elabens, (Meneghini) Kutzing. 

Plate I, fig. 2 (a), (b). 

Cellulae e l l i p s ~ i d e ~ - ~ b l o n g ~ e ,  I-z.sP latae, longitudine circiter duplum latitu- 
dinis, (in manipurensibus) ill falllilias s~haericas,  tegumento gelatinoso circumdatas, 
i 0 ( -80 )~  latas cousociatae ; colltentu granuloso, coeruleo-viridi. 

Reported fro111 various parts of Europe, frorn the United States, tlnatolia and 
Ceylon. 

De Tolzi, iMyxoplzyceac, p. 88. 
Rnbenhorst, Flovu Eur., I I ,  p. 5;. 
Hansgirg, Prodromus, 11, p. 155. 
Tilde% Mingzesota Algae, p. 35, pl. 11, fig. 19. 

New Phytologist, vol. XXII,  No. 2. 

OSCILLATORIACEAE. 

OSCII,T,ATORIA, Vancher. 

3. Oscillatoria tenuis, Agardh. 

Plate I, fig. 7. 
Tricllomatibus rectis vel subrectis, ad articulationes vix vel haud constrictis, 

Ticenl versus leviter vel vix attenuatis ; cellulis 4-12~ diametro, 2-4~ longis, 
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pleruinque longioribus quain latioribus ; dissepimentis utroque latere serie granulorum 
notatis ; conteiltu granuloso, aerugineo. 

De Toni, Myxophyceae, p. 173. 
Gomo~zt, n4onographie, p. 224, pl. 7. 
Briihl et Biswas, Algae of Be~zgnl Filter-beds, p. 6, pl. I ,  fig. 8. 

4. Oscillatoria amphibia, Agardh. 

Plate I, fig. 4. 

In  the Loktak form the diameter of the trichome is 2.5p1 the length of the cells 
is 4 - 6 ~ ;  there is a large granule situated on either side of the partition, and the 
coiltents are very finely granular, almost homogeneous, and bluish-green. 

For a detailed description of the species see Briihl and Biswas, "Algae of Bengal 
Filter-beds" in the Journal of Science of the Calcutta University, vol. IV, p. 4, 
pl. I ,  fig. 4. 

5. Oscillatoria chlorina, (Kiitzing) Gomont. 

Plate I, fig. 3. 

Trichomatibus aliis algis intermixtis, rectis, ad genicula non constrictis, 4-6, 
longis, 3 - 4 ~  crassis, plerumque paullo longioribus quam latioribus, apice rotundato- 
obtusis ; calyptra nulla ; dissepimeiltis conspicuis, hyalinis, achrois ; contentu uni- 
formiter granuloso, sine serie granuloruin dissepimento appoximata, colore, ut videtur, 
coeruleo-viridi (in loktakensibus haud luteo-viridi). 

Except in coloration the characters of the Loktak form agree entirely with those 
of the typical 0. chlorina, and it  does not appear to  be advisable to  separate the 
Loktak form specifically from the Kiitzingian species on the ground of its different 
shade of colour alone. 

De Toni, Myxophyceae, p. 172. 
Gomout, iMonographie, p. 223. 
Tihien, Min~zesotn .4lgng, p .  75, pl. IV, fig. 22. 

6. Oscillatoria formosa, Bory., forma Ioktakensis, f. nova. 

Plate I, fig. 5. 

Trichomatibus aliis algis intermixtis, 4-5r crassis, rectis vel modice flexuosis, 
flexilibus, ad genicula haud vel vix constrictis, apice brevissime attenuatis, h a d  
capitatis ; cellulis 2'5-3p longis, semper diametro brevioribus ; dissepimentis mani- 
festis, sine seriebus granulorum ; contentu granuloso,caeruleo-viridi. 

The Loktak form agrees, on the whole, better with the typical 0. formosa, than 
with any other species belonging to  the section Attenuatae. 

De Toni, iVIyxophyceae, p. 182. 
Gomont, ildo~zographie, p. 29, pl. 7, fig. 16. 
Briihl el Biswas, Algae of Bengal Filtev-beds, pp. 6-7, pl. 11, 6g. 10. 
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7. Spirulina maior, Kiitzing. 

Plate I ,  fig. 6, a-c. 

Trichomatib~s (in loktakensibus) sparsis, in spiram laxam, regularem contortis, 
diametro spirae 2-3 (-4),, distantia inter anfractus 2-3 ( -5 ) , ;  contentu, u t  videtur, 
homogeneo, coeruleo-viridi. 

Reported from Europe, the United States, Madagascar, Java, Central Asia, India. 
De Toni, Myxophyceae, p. 210. 

Gomo~lt, 114o~zographic, p. 251, t .  VII. fig. 29. 
Cooke, Bvit. Freshw. .4lgne, p. 246, t .  XCVI, fig. 3. 
Hnnsgirg, Prodromus, 11, p. 120. 

NOSTOCACEAE. 

MICROCHAETE, Thuret. 

8. Microchaete loktakensis, sp. nov 
Plate I, fig. 8 a-c. 

Plate XV, fig. 160 a, b. 

Filamentis aggregatis, elongatis, uniformiter cylindricis vel basin versus paullulum 
( zP )  incrassatis, flexilibus, basi saepe decumbentibus e t  12-14p crassis, superne fere 
uniformiter circiter crassis, apicem versus interdum ad 6, decrescentibus; vagina 
I.5-2-$ crassa, saepe trilamellata, superne interdum incrassata, achroa vel pallide 
coeruleo-viridi ; trichomate 6-gp crass0 ; cellulis inferioribus 6 x 6, vel 6-8 X 10, vel 
6~ 8, vel 8 x gP. superne 8-1o-1z-rq-rG~ longis, 8, crassis, prope heterocystas 
saepe 12-16~ longis, ad apicem 6 x 8 vel 6 x 6, ; heterocystis basalibus sphaericis 
"el interdurn ellipsoideis, r) x 9 vel 9 x 8 vel G x 8p, intercalaribus nullis vel sparsis 
et 16-24r longis, 8p latis ; contentu cellularum granuloso, heterocystarum minute 
Sparseque granuloso, pallide luteo-coeruleo. 

Compare il4icrochaetc robusta, Setchell e t  Gardner, in Algae of North-western 
America, p. 194 ; further Tilden, Minnesota Algae, p. 203, and De Toni, MY- 
xophyceae, p. 483. 

Jl~cfochaete loktakejzszs is evidel~tly closely allied to Setchell and Gardners 
l\!icroclznctc robtastn. ~t may therefore be useful to add here Setchell's 

descri~tio~~ of this species, wllich has been reported only froin fresh water pollds 
ill Washington, I T  S. 

''111 tufts and stellate clusters on water weeds; filaments elongated and Per- 
fectly cylindrical, d e c u ~ ~ ~ b e n t  a t  the very base, but scarcely thickened, 16-18, in 
dialneter ; tricllome coillposed of cells \vllicll are quadrate or slightly longer than 
')roa(l in the lower portion and \vl~icll are shortened to ooe-third in the upper part, 
1211 ill diameter and the cells 6--1bP lotlg, aeruginous and filled with fine gral~ules ; 
sheath tllill at first, but later stratified, llpaline ; heterocysts basal and intercalary, 



the former being spherical or nearly so, while the latter are elongated and rectangu- 
lar." 

The chief difference between M. loktakensis and M. robusta lies in the upper cells 
of the former being nearly uniformly 8-IO~ in diameter, whilst those of the latter are 
1 2 ~  thick ; further the length of the upper cells of M. loktake.ul,sis are usually one to 
one and a half, more rarely twice as long as broad, that  of the upper cells of M. 
robusta may be only one-third as long as broad. 

CHLOROPHYCEAE, 

DICTYOSPHAERIACEAE. 

DIMORPHOCCOCCUS, A.  Braun. 

9. Dimorphococcus lunatus, A .  Braun. 

Plate I ,  fig. 9 a, b. 

Coeilobiis multicdl~~laribus, ad looP diametro, botryoideis ; cellulis plerumque 
subdense aggregatis, stratis vel filamentis brevissimis gelatinosis connexae, externis 
paucis fere retuso-cordatis, pluribus plus minusve asymmetrice semilunatis vel 
asymmetrice oblongo-elipsoideis subreniformibusve, 12-15 (-20) longis, 6-9p latis; 
~nembrana firma ; contentu dense granuloso. 

Appears t o  be common in the Loktak Lake. 
Reported from Germany, North Wales, Sweden. 
De Toni, Chlorophyceae, p. 676. 
Cooke, Brit. Fveshw. Algae, p. 27. 
Pascher, Chlorophyceae 11, p. 185. 

AUTOSPORACEAE. 

SCENEDESMUS. 

10. Scenedesmus acuminatus, (Lagerheim) Chodat. 

Plate I ,  fig. 11. 

Coenobium a cellulis quattuor vel octo 15-3oP longis, 6-7r latis, in seriem 
siinplicem aut alternatltibus in seriem cluplicem ordinatis formaturn ; cellulis inter- 
mediis fusiformibus, longe acuminatis, saepe leviter sigmoideis, extremis conspicue 
lunatis, apice utroque gradatim in caudam acutissima~n circiter 6p longam produc- 
tis ; contentu dense granuloso, viridi. 

De Toni, Chlorophyceac, p. 566. 
Pascher, Chlorophyceae, 11, p. 163. 

11. Scenedesmus Annandalei, sp. nova. 

Plate 11, fig. 14 a, b. 

Coenobium e serie simplici cellularum duarum, quattuor vol octo forrnatum ; 
cellulis oblongo-cylindricis, rectis, spice utroque rotundatis atque aculeo brevissimo 
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armatis, laevibus, extremis dorso modice convexis, 1.5-18p longis, 4-5p latis, in 
qwtione transversa circularibos ; contentu dense granuloso, viridi ; pyrenoidibus -- - 
singulis, centraliter positis. 

This species resembles S .  Hystrix, Lagerheim, in the side-view of the cells and 
the terminal very short spines, but  differs from i t  by the absence of a longitudinal 
rib as well as of numerous minute spinules. 

I t  does not appear to be common. 

12. Scenedesmus brasiliensis, Bohlin. 
Plate I, fig. 12 a-c. 

Coenobia +ad 8--cellularia, cellulis uniseriatis, oblongo-cylindricis, sectione 
transversa plus minusve polygonis, intermediis costa unica longitudinali, extre- 
mis saepe costis duabus notatis, apice subtruncatis, 2-4 denticulatis, 12-21 (I  I - ~ 7 ) ~  
longis (2-) 3-8, latis ; inembrana firma ; contentu dense granuloso ; pyrenoidi- 
bus in utraque cellula singulis, centraliter positis. 

Not uncommon. 
Reported from Brazil and Ce~it.ral Europe. 
0. Borge in Arkiv /or Botanik, vol. X V ,  No. 13, p. 82. 
A .  Pascher, SiisswasserfEora, ClzloroPhyceac I I ,  p. 165. 

13. Scenedesmus quadricauda, (Turpin) Brebisson. 

Plate I, fig. 10 a-c. 

For a general description of the species see Briihl e t  Biswas, Algae of Bengal 
Filter-beds, in Journal of the Department of Science, vol. I V ,  p. I O , I I .  

The dimensions of the Loktak specimens vary considerably, the length of the 
cells varying between g and the width between 3 and 6p and the length of 
the spines varying between 9 and 1 5 ~ .  

I .  Scenedesmus bijugatus, (Turpin) Kiitzing, 
var. alternans, (lieinsch) Hansgirg. 

Plate 11, fig. 13. 
Coenobia saepissime 8-cellularia; cellulis alternatim in series duas dispositis, 

circiter op longis, 5-6r latis, oblongo-ellipsoideis, plus minusve asymmetricis, apice 
rotundato-obtusis ; ~nenibrana firma, laevi ; contentu dense granuloso. 

Frequent. 
Probably cosmopolitan. 
According to Hansgirg the cells of var. alternans are 13-16, lollg and 1 2 - 1 3 ~  

wide. The dinlensiolls of the various forms of Sc.  Bzjugatus vary between 7 alld 1 8 ~  
in length and 4-7-'or in width. The Loktak specimens vary very little in sire 

have generally the dilllension stated in our description. 
De l'oni, Chlorophycenc, p. 563, 564. 
I'asclley, Chlorofihycaar, 11, p. 167. 
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ANKISTRODESMUS, Corda. 

15. Ankistrodesmus falcatus, (Corda) Ralfs. 

Plate 11, fig. I5  a-L! 

Cellulis gracillime fusiformibus, utroque apice acutissime cuspidatis, leviter 
sernilunatis vel sigmoideis, 2-32, saepius 4 in fasces congregatis, 39-sop longis, ~ - 3 ~  
latis ; contentu subtiliter granuloso. 

Cosmopoiitan. 
De Toni, Clzlorophyceae, p. 592, 593. 
Pascher, Chloroplzyceae, 11, p. 188. 
Briihl ct Biswns, "Algae of Bengal Filter-beds" zt~zder the name of A .  sigmoides 

(Rabetzhorst) . 

COELASTKUM, Naegeli. 

16. Coelastrum microporum, Naegeli. 

Plate 11, fig. 16 a-c. 

Coenobia globosa, 34-75r diametro, intus cava ; cellulis saepissime 32, plus 
minusve irregulariter polygonis, (6-) 15-21 (-27)p dia~netro ; membrana cellularuill 
crassa, lalnellosa ; contentu granuloso ; interstitiis inter cellulas diametro cellularuin 
minoribus. 

Reported from various parts of Europe and the United States, also from India. 
De Totti, Chlorophyceae, p. 571. 
Cooke, Brit. Freshw. .4lgae, p. 46. 
Wolle, Freshw. Algae U.S., p. I 70, t .  I 56. 
Pascher, Chlorophyceae, I I, p. 19 j. 
Turner, Freshw. Algae of East India, p. 161, t. XX, fig. 11, su0 ~lomi~le Coe1nsll.c 

indici. 

17. Coelastrum cambricurn, Archer, var. intermedium, (Hohlin) T'ascher. 

Plate 11, fig. 17. 

Coenobia subglobosa vel plane globosa, 20-51 ( -70 )~  diametro, intus cava ; 
cellulis (6-) 9-1rr diametro, angolntis, periphericis facie externa subhemispllericis 
atque gelatinoso-incrassatis, interstitiis minutis vel subnullis; menibralia h~alil'a; 
contentu granuloso 

The species lias been reported froni Great Britain, Switzerland, C;er~i~ally, Bolle- 
mia, A4frica and the IJnited States. 

Dc Toui, ('lrlovo/ll~ycrrrc, p. 577. 
Cooke, Brit. Fvcsh7a. Alguc,, p. 40. 
I.f'olle, Freshw. Algae U . S . ,  p. 170, t. 150. 
Pawl~rr,  Cltlorophyccae, 11, p. 196. 
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PEDIASTRUM, Meyer. 

18. P e d i a s t r u m  clatratum, (Schroeter) Lemtnermann, 
var. B a i l e y a n u m ,  Lemmermann. 

Plate VI, fig. 41 a-b. 

Coenobium orbiculare, lacunosum, in loktakensibus circiter 1 2 5 ~  diametro, 16- 
cellulare; cellulis periphericis 2 0 - ~ 5 ~  latis, 40-45r longis, subovato-acuminatis, 
lateribus basalibus leviter concavis, lateralibus rnulto brevioribus, subreetis, cum 
vicitlis connatis, apicalibus duobus elongatis, plerumque modice concavis, apice 
nlinute irregulariterque bifidis ; cellulis centralibus irregulariter pentagonis vel 

hexagonis, lateribus valde irregularibus ; lacunis conspicuis, tri- vel quadrangula- 
ribus; membrana laevi ; contentu granuloso. 

Apparently not common. 
We retain the. varietal name of Baileya~zum, as generally tlie name duodenarium 

isincorrect, and there seems to  be no necessity of using incorrect varietal names. 
The "rules of nomenclature" were never meant to  be stretched to  a point where 
they become absurd. 

The species has been reported from Europe and the United States .  
DeToni, Chlovophycede, p. 574. 
Pascher, Chloroplzyceae I I ,  p.  94. 
Briilzl et Biswas, Algae of Bengal Filterbeds, p.  I j . 

19a. P e d i a s t r u m  d u p l e x ,  Meyen, var. g e n u i n u m ,  A. Braun. 

Plate VIII, fig. 60. 

Coetlobium ~irculllscriptiolle orbiculare, (S-16-) 32-cellulare, 6 5 ~  dialnetro ; 
cellulis periphercis circulllscriptiolle 0\7~tis, 1 2 ~  longis, gr latis, basi ad tertiam vel 
quartam partell1 culn vicinis collnatis, lateribus sub segmentis convergentibns, 
seglnelltis subparallelis, rectis vel leviter curvatis, lanceolato-liuearibus, apice 
angustissinze truncatis, lllinute bidenticulatis ; cellulis centralibus rotundato-sub- 
quadratis, 1 2 ~  x oP ; lateribus collcavjs lacullis subcircularibus vel rotundato- 
triangularihus, 6p diametro ; colltelltu gralluloso; pyre~loidibus singulis, centraliter 
Positis ; membrana laevi, hyalilla. 

The species has been reported from \rarious parts of E ~ ~ r o p e  and fro111 the United 
States. 

Dc TOILL, Chlorophyceae, p. 579. 
Pflsc1ter, Chlorophyceae, 11, p. 9s. 

"~b- Pediastrurn dup lex ,  Meyen, var. s u b g r a n u l a t u m ,  Raciborski. 

Plate V I ,  fig. 43 a-b. 
Coellobilllll orbiculare, 16 (-32-h4)-cellularc, loo  (-18")~ diametro ; cellulis 

P'''ipllericis ~ ~ ~ ~ ~ ~ ~ ~ ~ s c r i ~ ~ t i ~ ~ ~ ~  uvatis, 2 5  x Z I ~ ,  1,:lsi ad quartam vel sextaol partell1 
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cull1 vicinis connatis, inferiore parte laterum aut  rectis divergentibusque aut rotun- 
datis, superne subrectis vel paullum concavis, segmentis anguste triangularibus, spice 
angustissime truncatis, bidenticulatis, margine granulatis ; sinu apicali obtriangulari; 
cellulis centralibus transverse oblongo-rotundato-quadrangularibus, marginibus con- 
cavis ; lacunis subtriangularibus vel biconvexis, 9-1 j X 15-25p ; contentu granuloso ; 
pyrenoidibus singulis. 

Reported from Europe. 
Poschcr, Chlorophyceae, 11, p. 95. 

~ g c .  P e d i a s t r u m  dup lex ,  Meyen, var. corona turn ,  Raciborski. 

Plate XV, fig. 159. 

Coenobium orbiculare, lacunosum, ad I35p diametro, 32-cellulare ; celtulis 
periphericis circiter 25p longis, ZIP  latis, circumscriptione subquadratis vel irregu- 
lariter polygonis, cum cellulis vicinis circiter ad tertiam partein lateribus rectis con- 
natis, segmentis terminalibus duobus, elongato-triangularibus, apice anguste trunca- 
tis, bidentulatis, marginibus granulato-dentatis ; sinu apicali obtriangulari, inter 
apices segmentorum 15p lato ; basi cellularum retusa ; lacunis biconvexis vel obtuse 
triangularibus, 6-9P diametro ; cellulis centralibus irregulariter rotundato-tetragonis 
vel pentagonis lateribus concavis, 18 x 18-21~ ; menlbrana tenui, hyalina, granulis 
reticulatim dispositis notata. 

Pascher, Chlorophyceae, 11, p. 96, fig. 57, 1. 

~ g d .  P e d i a s t r u m  dup lex ,  Meyen, var. l o k t a k e n s e ,  var. nova. 

Plate 11, fig. 19. 

Coenobium circumscriptione ellipticum, (8-) 10 (-32)-cellulare, lacunis plerumque 
subtriangularibus, conspicuis pertusuin, circiter 80 x 50 diametro ; cellulis circiter 
18p longis latisque, periphericis subpentagonis, apice fere ad medium bifidis, mar- 
ginibus illternis lnodice concavis, lateralibus divergentibus rectisque, apicalibus 
convergentibus et  rectis, segmentis (cornubus) apicalibus hyalinis, subparallelis vel 
paullum convergentibus, acutis; cellulis centralibus valde irregulariter pentagonis, 
marginibus liberis coilcavis ; membrana firma, laevi ; contentu granuloso ; pyre- 
noidibus in cellulis singulis, conspicuis. 

This variety varies probably considerably in the number of cells formil% a 
coenobium and in the relative dinlensions of the latter. I t  appears to be compara- 
tively rare. 

20. P e d i a s t r u m  a n g u l o s u m ,  (Ehrenberg) Meneghini, var. laevigatum, 
Raciborski. 

Plate 11, fig. 18 a-b. 

Coellobium orbiculare, a cellulis (8-16-) 32 (-64) cumpositum, sine interstitiis, 
strat0 simplici formaturn, 95-looP diametro; cellulis circiter 1 5 ~  longis, 18-zOr 
latis, periphericis basi truncatis, lateribus ioferioribus modice divergentibus, s~1perior~- 
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bus convergent ib~~,  apice rotundato-excisis incissura ~ - 6 ~  lata, angulis apicalibus 
xutis vel brevissime acuminatis; cellulis centralibus plus minusve irregulariter 
hexagonis, antica parte saepe repanda - ; membrana laevi ; contentu granuloso. 

De Togzi, Chlorophyceae, p .  578. 
- 

Pascher, Chlorophyceae, 11, p. 99., fig. 60 a. 

21. Pediastrum Tetras, (Ehrenberg) Ralfs. 

Plate 11, fig. 18 a-b. 

Plate VI,  fig. 42. 

Coenobia 4-8-~h-cellularia, plerumque clausa (sine lacunis), 16-cellularia circiter 
jop &metro, suborbicularia ; cellulis peripllericis subpentagonis, lateribus rectis vel 
in coenobiis 4-cellularibus plus minusve rotundatis, apice ultra tertiain partem vel 
fere ad lnediiim bifidis, segmentis acutis e t  subparallelis vel paullum divergentibus ; 
cellulis centralibus irregulariter pe~itagonis, extrorsum haud profunde bifidis vel 
repandis ; lnembrana laevi ; coiltentu granuloso ; pyrenoidibus singulis. 

Common. 
De Toni, Chlorophycenc , p.  58 I .  

Pasche~, Clzlorophyceae, I I ,  p.  103. 
Rriihl and Biswas, Algae of Belzgnl Fidtelt-beds, p. r3, sub nomine P. Elzrenbergi, 

Corda. 

OEDOGONIACEAE. 

BULBOCHAETE, Agardh. 

22. Bulbochaete sp, 
Plate 11, fig. 21 a-d. 

The material not being in a good state of preservation we confine ourselves to  
giving some figures only, as we expect to  be soon in possession of more satisfactory 
specimens. 

23. Oedogonium undulatum, (Brkbisson) A .  Braun. 

Plate 111, fig. 23 o-b. 
Cellulae intermediae qlindricae, undulato-constrictae undulis saepissime 

quinque, 45-8zr longae, 1 0 - ~ 4 ~  crassae ; cellula basali oblongo-obovoidea au t  irregu- 
lariter cylisdrica, saepe ~ l n d ~ ~ l a t a ,  infet.lle in pedern plus nliilusve lobulatom expansa ; 
cellula tern~inali illterdulll salde elongata, multi-undulata, apice i l lcrassato-ca~itata~ 

We have seen only sterile filaments. The species has been reported from various 
localities in Europe, fro111 Nortll alld South America, from Australia, Tropical Africa 
and Bengal. 

ne Ton%, Cl~lorofihyccne, p. 49. 
R a h f ~ ~ h ~ y s i ,  Florn Eztr ALg 111. p. 351. 
HantRirg, Prodrotnas, p. 43. 
cookc, Hrrt. F~,erlzw. Algur, p. 100, t .  I,IX, fig. 9. 
Wolb. Freshw. Algac U.S., p. 76, t. LXXVII, fig. 8. 
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Tunzcr, p. 163, t .  XXI,  fig. 20. 

Nordstcdt, Freshw. Algae from New Zealand and Australia, p. 13. 
Karl Hiriz, Actn Societatis Scientiarum Fe~znicae, vol. XXVII, p. 257, t. XLV, fig. 

273-277. 
ZYGNEMACEAE. 

MOUCEOTIA, Agardh. 

24. Mougeot ia  p a r v u l a ,  Hassall. 

Plate 111, fig. 24 n-c. 

Cellulae filamentoruln cylindricae, 6-rzP crassae, diametro 6-9 (-12)-plo long- 
iores ; zygotae globosae vel sphaeroidales, globosae (8-) 18-36P diametro, axi maiori 
sphaeroidalium 27-3gP, minori 21-33,' longo ; membrana laevi ; contentu bruneo. 

West, in " Freshwater Algae from Burma " proposes a variety ellipsoiden and 
defines i t  " sporis tranverse rhomboideo-ellipsoideis," and states that  the thickness of 
the vegetative cells is 9.6-11.5~, the length of the spores 27-58P and their width 21- 

2%. 
Our species would in tnost respects fit into :Vougeotia nummuloides of Hassall, 

the zygotes of which, acccording to  De Toni, are sometimes 44P long and 3 4 ~  wide, 
although the ordinary dimensions are 17-23p ; but the membrane of 116. nummuloides 
is foveolate, whilst that of the Loktak specimens is decidedly smooth. 

.IIo~~geotia pnrvuln -has been reported from various parts of Europe, from tlie 
United States, Brazil and Burma. 

De Toni, Chlorophyceae, p. 714. 
Hassnll, Brit. Freshw. Algae, p. 169. 
Cookc, Brit. Freshw. Algae p. 104, t. 42. 
T,Volle, Freshw. Algae, U.S , p. q o ,  t .  3, 4. 
West and West, Freshw. Algae from Bztmza, t .  X, fig. 14~15. 
Borge, Dic A lgenflorn dcs T8hernsees. 

SPIROGYRA 

25. S p i r o g y r a  v a r i a n s ,  (Hassall) Kiitzing. 

Plate 111, fig. 25 a-b. 

Plate IV,  fig. 27 a-d. 

Cellulac vegetativae 30-40 (-47)P longae, diametro I-? (-3)-plo longiores, 
cylindricae velplus miiiusve doliiformibus; fructiferae in manipurensibus plus minusve 
asymmetrice doliiformes ;' chlorophoris singulis, taeniiforrnibus, vix crenatis, anfracti- 
bus 14-3 ; zygotis sphaeroidalibus vel saepius ellipsoideis, axi maiori in loktakensibus 
35-4oP, minori 25-3or longo. 

As the name implies, the form of the cells, especially of the1 ones containing the 
zygotes as well as those wliich have unsuccessfully attempted to  conjugate, varies 
considerably. In  the Loktak specimens the purely vegetative cells are pretty regu- 
larly cylindrical, whilst the cells containing zygotes are shortly and more or less 
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symmetrically barrel-shaped with the inner side inore tumid than the outer. The 
inflated not conjugating cells are often 40-5or wide. 

De Toni, Clzlorophyceae, p. 746. 
Wolle, Freshw. Algae U . S . ,  p. 212, t .  134, fig. 8-13. 
Hassall, Brit. Frcshw. Algae, t .  29, fig. 1-4, t .  34, fig. 4. 

DES.WIIDIACEAE. 

PgNIUM, Brhbisson. 

26. Penium Libellula, (Focke) Nordstedt. 
Plate 111, fig 28. 

Cellulae fusifornles vel biconicae, 260 (230-360)~ longae, inedio haud constrictae, 
in loktakensibus cum striis transversis ailgustis tribus, diametro maximo 28 (-41)r, 
longitudine cellularunl quinquies ad sexies inaximae latitudinis; semicellulis a medio 
ad apicem rotundato-subacutum 4~ latuin sensim acuminatis; membrana laevi. 

We have observed only empty cells. Tlie species is very widely distributed, 
having been reported fro111 Great Britain, Germany, France and otlier parts of 
Europe, further from Greenland, Ceylon, Singapur, Java, China, New Zealand and 
Brazil. 

De Togzi, Clzlorofilzyccae, p. 860. 
I.Iresl, Brit. Desmia'iaccac., vol. I ,  p. 101. 

2 7 .  Penium inconspicuum, West. 

Plate X, fig. 103 a-b. 

Cellula minutissima, e facie visa (15-19) 2 7 ~  longa, (4.8-5.8)-gP lata, longitudine 
3-ies latitudinis, subcylindrica, inedio leviter constricts, e medio ad apices rotundato- 
suhtruncatos sensim sed paullo attenuata, a vertice visa circulari; membrana laevi, 
achroa. 

Reported from Great Britain and Ireland, Central Europe, United States, Ceylon 
and Siam. 

Wcst, Brit. Desmidiaccae, vol. I., p. IOI, t. X, fig. 15-17. 

CLOSTERIUM, Nitzsche. 

28. Closteriurn parvulum, Naegeli. 

Plate IV, fig. 31. 

Plate V, fig. 34 a-c. 
Cellula latere exteriore (nlagis curvato) ad anguluin 100-180' cutvata, distantia 

inter apices 6 6 1 7 5 ~ ,  llledio '1-15 (7-16)~ lnta neque tumida, sexies ad novies longior 
qUam latior ; semicellulis nnguste lanceolatis, apice acutis; membrana laevi ; ~).renoi- 
'lbas in ntraque semicellula tribus (2-4) ; lorellis illinotis. 

Reported from various parts of Europe, from Greenland, the United States and 
the Sandwich Islands. 



De Toni, Chlorophyceae, p .  841. 
Hawsgirg, Prodromus, p. 182. 
Wolle, Desmids U.S. t. VII, fig. 7, t. VIII, fig. 16. 
West, Brit. Desmidiaceae, p. 133, t. XV, fig. 13, 14. 

29. Closterium Venus, Kuetzing. 

Plate IV, fig. 30. 

Plate V, fig. 33. 

Curvatura dorsali cellulae in forma loktakensi fere exacte semicirculari (secun- 
durn West 150-160') ; distantia inter apices semicellularurn 3op, longitudine secus 
lineam mediam circiter 48, ; semicellulis e inedio 6p (8-rzp) lato ad apicetn subacu- 
turn sensim attenuatis ; locellis apicalibus conspicuis ; pyrenoidibus in utraque 
semicellula (2-) 4-6 ; membrana tenui, laevi, hyalina. 

Turner mentions the species as occurring a t  Ranigailj. 
Joshua reports i t  from Burma. 
Cosmopolitan. 
De Toni, Chlorophyceae, p. 841. 
West, Brit. Desmidiaceae, p. 137, t .  XV, fig. 15-20, 
Joshua, Joum. Linn. Soc., vol. XXI,  p. 652. 

30. Closterium Leibleinii, Kuetzing. 

Plate V, fig. 36. 

Cellula semilunaris, conspicue curvata, e medio ventre modice inflato ad apices 
achroos acutosque gradatiin acuminata, margine dorsali uniformiter convexo, 107- 
zoo-250p longa, 17-37 ( -60)~  lata (in fortna loktakensi 130-140, iilterduln 25JP longa, 
ad mediam partein 24-3op lata, apice 6p lata) ; pyrenoidibus (3-) 6-12 in seriem 
unicain axillarem dispositis ; vacuolis apicalibus conspicuis ; contentu granuloso ; 
membrana laevi, plerumque achroa. 

Cosn~opolitan. 
Some of the Loktak forms closely resemble those depicted in Wolle, Desn~ids of 

the United States, t .  VII, fig. 13, 14. 
De Toni, Chlorophyceae, p. 846. 

31. Closterium loktakense, sp. nova. 

Plate V, fig. 35 a-c. 

Cellula paullum curvata, a medio ad apices usque gradatim attenuata, apicibus 
subobtusis, I35p - 1 5 0 ~  longa, parte media 20-zqp e t  ad apices bp lata, latere ven- 
trali ad mediam partem acute inflato, semicellulis utroque latere nlodice concavis; 
contentu granuloso ; pyrenoidibus in utraque senlicell~~la sex ; membrana firma, 
laevi. 

The cell-contents of the specimens of C. loktakcnse, as well as those of the Lok- 
tak Lake specimens of C. mortilifornte arid C. Lcibleijtii are so much contracted by 
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the action of the preservative that it has been hnpossible to make out the st.ructure 
of the chloroplast, as also the shape and conterrts of the terminal vacuoles. 

C. loktnkense is undoubtedly near C. Ehrcnbergii, which, however, is much larger 
(342-541~ in length and 72--137r in width, according to West) and has its pyrenoids 
arranged irregularly in several rows ; C moniZi/erum is also larger (length 222-j70r, 
width 25-5or) and relatively longer, although smaller forms appear to occur in India; 
Inoreover the median inflation of C. moniZi/el~rum is gentlv rounded and does not 
form a rather sharp transverse ridge. C. LeibZeinii is relatively longer, but  the chief 
difference between it and C. loktakense lies in the considerable greater curvature 
of its dorsal margin. 

32. Closterium moniliferum, (Bory) Ehrenberg. 

Plate V, fig. 37 a-c. 

Cellula modice curvata, in forma loktakensi angulo inter radios extimos inter- 
duln 100"-110" sed saepius minus go0, inargine ventrali distincte inflato, distantia 
inter apices cellulae 235-270~; semicelluli~ a medio cellulae ad apicem subobtusum 
usque gradatim attetiuatis, basi 25-35 (in forina typica 36 -55-7~)~  latis ; pyrenoidi- 
bus in utraque semicellula sex vel pluribus ; locello apicali in loktakensibus haud 
prominente (in /or,ma typica submagna) ; meinbrana hyalina, laevi. 

Probably cosmopolitan. 
The inoderate curvature of the dorsal inargiil separates the Loktak forin from 

C. Leiblei~zii. I t  is nearest var. milzus of Kuetzing. 
De Toni, Clzloroplzyceae, ;b. 845, 846. 
Ralfs, Brit. Desnzids, t .  XXVIII.  fig. 3. 
Cooke, Brit. Desnzids, t .  XI. fig. 3. 
Wolle, Dcsmids U .  St., t. VII, fig. 16. 
West, Brit. Desmidiaceac, vol. I, t ,  XVI, fig. 15, 16. 

33. Closterium manipurense, sp. nova. 

Plate V, fig. 40. 
Cellula Ealeato-incurva, illedio ventre inodice tumida, e parte tumida ad apices 

USque gradatin1 atteuuata, lnedio costis tribus trallsversis tenuibus ilotata, 35P lata, 
distantia inter apices 275rJ apicibus rotundato-obtusis ; lnembrarla laevi, tenui sed 
fimla, sine striis, pallide fulva ; contentu non viso. 

This species belollgs to the group of which C. Leiblei~zii is a member. I t  agrees 
'ith the latter geilerally in its outlille, but differs from it, as  well as from C. Ehren- 
berbiiJ C. Halinecrnia,lurn and C. mogziLi/errrm by its three transverse middle ridges. 
Poreover, C. Ehvenbergii is generally of larger dilllensions and the middle part  of i ts 
llltunlescence fornls a distillct transverse ridge ; C. ~Ilnli~rvernia~rz~m is delicately 
lol1gitudinally striated ; the cell-bvalls of C. moailifcrum is colourless ; C. W(zllichii 
of Turner agrees with C. n~arrifiurrnsr. in possessi~lg three inedian transverse costae, 
(" Turller, The Fresh-water Algae of East India, ill Vol. XXV, NO. 5, of Kongl. 
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Svenska Vetenskaps-Akademiens Handlingar, 1892, p. 21, t .  I ,  fig. 31 a), but differs 
by the absence of a median intumescence. 

34. C los t e r ium A n n a n d a l e i ,  sp. nova. 
Plate V, fig. 39. 

Cellula subrecta, ~nedio ventre leviter tumida atque e parte tumida ad apices 
versum leniter concava, medio costis duabus trailsversis tenuibus approximatis 
notata, 1 2 5 ~  longa, medio ~5~ lata ; ineillbrana laevi, fulva. 

This species resembles in shape C. turnidunc, which, however, has a colourless 
membrane and is devoid of transverse inedian ridges; C. manipurensc is more curved, 
larger, and has three transverse ridges. 

35. C los t e r ium l a n c e o l a t u m ,  Kuetzing, var. p a r v u m ,  West and West, 

Plate IV, fig. 29. 
Cellula subrecta, lanceolato-fusiformis, latere dorsali leniter curvata, ventrali vel 

subrecta vel leniter convexa, longitudine 6 (-9)ies latitudinis, ad apices conicos 
subacutosque versum aequaliter attenuata;  membrana laevi; chlorophoris 5 (-8)- 
costatis ; pyreiioidibus seriem unicam formantibus, in utraque sen~icellula (6-) 8-10; 
longitudine cellulae 150-165 (-183)~,  latitudine maxima 20 ( - ~ 7 ) ~ .  

According to  West the dimensions of the typical forin are:  length 234-.370r, 
breadth 32-7zp. 

36. C los t e r ium r o s t r a t u m ,  Ehrenberg. 

Plate V, fig. 38. 

Plate XIII ,  fig. 144 a-c, figs. 145, 146. 

Cellula leviter curvata vel fere recta, 245-530p longa, 19-3gp lata (in loktakensi- 
bus 300-375-4QP longa, circiter 3op -50p lata), parte media lanceolato-fusiformi, 
marginibus dorsali atque ventrali fere aequaliter convexis aut  margine ventrali 
convexiore, extreinitatibus in processus longos, achroos, leviter incusvos vel subacutos 
productis, apicibus subobtusis vel levissiille dilatatis; pyrelloidibus uniseriatis, in utra- 
que seiilicellula 4-6 ; inembrana stralniilea vel fere achroa et  hyalina, striis numerosis 
Iongitudinalibus ter~uissilnisque ornata; zygotis transverse oblongis vel formanl literae 
H imitantibus, 65-75 x40p,  lateribus leviter concavis, coiite~ltu dense grauuloso, 
ineinbrana luteo-brunea. 

Cosmopolitan. 
De To~ci, Chlorophyceae, p. 851. 
Lt'est, Brit. Dasmidiaceae, vol. I, p. 188, 189. 

DOCIDIUN, Brkbisson. 

.37. Doc id ium B a c u l u m ,  Br6bissoii 

Plate V, fig. 32 n-p.  

Cellula fere cylindrica, recta, ad apices truncata, medio inodice coiistricta, 335-5SP~1 
longa ; seinicellulis e basi LO-35, lata ad apicelii 16-24,' laturn sensim attenuatlsl 
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supra:basim transverse bi-vel triundulatis, ceteroqui marginibus rektis ; membre~la 
hina, laevi, hyalina ; pyrenoidiblls nunlerosis. 

Reported from Europe, the United States and Burma. 
De Toni, Chlorophyceae, p. 872. 
Ralts, Brit. Desmids, p. 158, t .  XXXII I ,  fig. j. 
Cooke, Brit. Desmids, p. 16, t .  VII, fig. 4. 
Wollc, Desmids U .  S . ,  p. 49, t .  XI ,  fig. 3, 4. 
Wolle, Freshw. Algae U .  S., p. 26, t. LIV, fig. j ,  
Tunlev, p. 38. 
West, Brit. Desmidiaceae, p. 193, t .  XXVII,  fig. 1-6. 

EUASTRUM, Ehrenberg. 

38. Euastrum inermius, (Nordstedt) Turner, var. burmense, West. 
Plate VI, fig. 44 a-d. 

Plate VII, fig. 59 a-b. 

Cellula e facie visa circumscriptione orbicularis, tam longa quam lata au t  paullo 
loiigior qua111 latior, circiter 45r lollga ; siliu angustissime lineari; isthmo 12p lato ; 
ineiiibrana firina; seniicellulis quinquelohis, lobo terminali trapezoideo leviterque 
retuso; lobis interlnediis apice rotundatis, lateribus subparallelis ; lobis basalibus late: 
semiovatis, tunlore centrali isthino approximato, utriiique promiilentia singula asso- 
ciato; ~narginibus lateribusque loboruni aculeolis haud dense obsitis; pyrenoidibus in 
utraque seniicellula binis; cellula e latere visa inedio incisa, apice paullo products, 
angulis obtuse rotundatis; cellula e vertice visa oblongo-elliptica, medio modice 
iuflata. 

Turner, p. 86, t .  X, fig. 51. 
West, Algcze, p. 356, fig. 220 (c) (a), ( b ) .  

39 Euastrum ansatum, Ralfs, var. pyxedatum, Delponte. 

Plate VIII,  fig. 61 a-b. 
C'ellula 60 (65-86), longa, 18-zor crassa; sinu angusto, ad allgulutll illterlzuli1 

paullo ampliato ; istlli~lo 9-(12-14)~ lato; seinicellulis basi 36 (3.3-42)~ , spice I5r  latis, 
subtrilobis; lob0 basall ad sillulll rotundato, superne bisinuato; lob0 polari leviter 
cuneate, apice truilcato, allgulis teriilinalibus rotundatis, iiicissura a~lgustissima, 3, 
~rofullda ; pyrelioidibus in utraque seniicellula singulis. 

t , 
lhe variety lias bee11 reported froill Scotland, Ireland, Italy alld Poland. Tile 

and other varieties have beell observed ill various parts of Europe, in Green- 
land, the United States, Brazil, the Sandwich Islands, New Zealand, Japan, Siberia ; 

ill Burma, the Khasia Hills aiid Bengal. 
Brit. Ucsmidieceac, vol. I, p. 27-29. 

?'ur11cr, p. 77. 
bVfrl, Anirnb Rot Gnrd , vol V1, pt. 11, p. 196. 
tlork'e iu Aykiv for Botaiiik, vol. XV, No. 13, p. 57. 
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40. Euastrum praepandum, Turner, var. euryisthmum, var, nova. 

Plate VI, fig. 48, a-c., 49. 

Plate X, fig. 105. 

Cellula oblonga, subrectangularis, apice truncato paullo angustior quam prope 
basil11 semicellularum, 2rp longa, 15p lata ; sinu brevi, angustissirno; isthmo 1 2 ~  lato; 
semicellulis transverse suboblongis, obscure trapezoideis; lobis basalibus paullum 
protrusis spinulis singulis ascendentibirs superne praeditis, lateribus bisinuatis, utroque 
latere obscure lobulato spinuloque instruct0 ; incisura apicali angusta et setnicirculari ; 
promineutia media suprabasali modica ; pyrenoidibus in utraque semicellula siilgulis; 
cellula e latere visa biovata, apicibus duobus productis, apice vero rotundato, sinu 
acuto, latitudine maxima 6p; a vertice visa oblonga, ad angulos spinulis singulis 
praedita, medio utroque latere breviter tumida. 

Tzwner, p. 83, t. X, fig. 57. 

41. Euastrum elegans, (Brkbisson) Kuetzing, var. loktakense, var. nova. 

Plate VI,  fig. 50 a-c. 

Cellula lop crassa, a facie visa circumscriptioile oblonga, ;or longa, 18,' lata; 
isthmo 4p lato ; sinu anguste lineari ; incisura apicali angusta, 3-6p ; semicellulis a 
facie visis angulato-ovatis, lateribus basi breviter divergentibus, hinc anguluni 
acutum forrnantibus, deinde leniter concavis e t  sursum in dentem abeuntibus, supra 
dentein in apicein emarginato-rotunduli~ transeuntibus, supra basim prominentia 
verruculis minutis obsita praeditis ; cellula a latere visa subangust6 oblonga, apice 
utroque dente praedita, medio triangulariter incisa ; a vertice visa oblongo-rectangu- 
lari, polis truncato-rotundatis, medio utroque latere protuberantia notata. 

The typical variety varies in length between 29 and 37p, in breadth between 5.8 
and 7p, in thickness between 10 and 1 4 . 5 ~ ~  whilst the  largest varieties-Novae Se~nliae 
and Lzwldellii-reach 53-6op in length and 34-dop in breadth. 

Var. lokt~zke~cse differs from other varieties by the side-and top-views being much 
more decidedly rectangular-oblong and the lateral margin of the semicells just beyond 
the linear sinus being sharply inclined obliquely outward on either side; the protube- 
rance is granulate. Turner's Ez~astrum iglcuvt~ntzlm is neal. our variety of E.  elegans; 
but the configuration of the margin differs, judging hy Turner's figure, t.  XI, fig. 1. 

De Toni, Clzlorophyceae, p. I 101. 
TYcst, Brit. Dcsmitliaceae, vol. 11, p. 48, t. XXXVIII, fig. 16-21. 

42. Euastrum loktakense, sp. nova. 

Plate VI, fig. 45 a-c. 

Cellula a fronte visa circumscriptioiie elliptico-oblonga, magnitudine varia, 
60 x 36p, 42 x 27, 33 x zop aliisque dimensionibus, sesquies ad subduplo longior Pam 
latior ; sinu angusto, extrorsum modice ampliato ; isthmo tertia vel quarta parte 
cellulae latitudinis, 5-gp lato; semicellulis e basi recta ovatis, subtrapezoideis, Vice  
anguste breviterque incisis, inargine apicali ab incisura utrinque ertrorsum declinato, 
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paullulum concave, lateribus trisinuatis, dentibus inter sinus aculeolo brevi validoque 
instructis, spinulis z-jc longis ; memhrana firma ; chlorophoro lobuloso ; pyrenoidibus 
in utraque senlicellula singalis; cellula e latere visa medio modice incisa, subtriangu- 
lari-biovata, silluata ; a vertice visa oblollgo- elliptica. 

Related to E. elega?zs, BrCbisson, E. Novdstedtia~zum, Wolle, and E. lo~zgifvo~zs, 
Turner. E. longifvons, which resembles E .  loktake~zse in size and shape, differs by the 
possession of seven tumors visible on the frontal face, which are absent in the Loktak 
species (cf. Turner, t XI, fig. 3); E. Nordstedtianztm has nine tumors and sharply 
dentate lateral lobules (cf. Turner, t .  XI ,  fig. 17), and E. elegalzs is generally of 
smaller size, but differs especially it1 the llluch less regular outlille in front and 
in the vertical aspect being biconvex with acute, not rounded polar ends. 

43. Euastrum spiculatum, sp. nova. 
Plate VI, fig. 46, 47. 

Cellula a fronte visa tam longa quam lata, longitudine latitudineque 4SP, lnedio 
profunde ronstricta; isthmo gP lato, sinu au t  anguste lineari e t  extrorsum abrupte 
ampliato aut rarissirne ex angulo inter110 uniformiter anguste cuneat in~ amplia to  ; 
semicellulis ambitu e basi lata trapezoideis trilobisque; lobis lateralibus horizontali- 
bus, late semiovatis, angulis obtusiusc~ilis vel subacutis, superne sinuatis; lateribus 
lobi apicalis transverse oblongi ad angulos rotundati.concavis, margine polari leviter 
concavo; semicellulis paullo supra isthinum tumore instructis, tumore annulo 
granulorum circiter septem circutndato ; lobis marginem versus marginibusque spinulis 
brevissimis validisque ornatis; chlorophoris a facie visis in utraque cellula profunde 
bisectis et pyrenoidibus binis; cellula a latere visa spinulosa, inedio obtriangulariter 
inciaa, divisionibus lanceolato-ovatis, lateribus concavis, polis rotundatis; a vertice 
visa bilanceolata inedio tumida, lateribus paullulum concavis, polis rotundato-obtusis, 
[5p crassis. 

Euastrurn spiculatum is closely related to  E. spicatum of Turner (see Turner, 
P. 87, t. X, fig. 43); but in the latter species the sinus between the lateral and 
the terlninal lobes is much deeper and the siilt~s between the semicells is much 
lvldenedin the o~itward direction, not nearly linear, a s  comnlollly in E. spiculol~,~m. 

MICRASTERIAS, Agardh. 

44. Micrasterias pinnatifida, (Kuetzing) Ralfs. 

Plate VI, fig. 51. 
Plate VII, fig. 58 n-b. 

Plate IX ,  fig. 115. 
Cellula 60 (53-76)p longa, 70-75 (57-80)~ lata, 15(-18)~ crassa; isthnlo I O - Z O c  

lato; sinu acute obtriangulari; selllicellulis trilobatis, lobis lateralibus horizontalibus 
Paul10 incurvis, margille basali leviter  el lnanifeste convexo, apice minute bifidis 
bidentatis; lob0 apicali spice recto vel levissirne convexo, raro obscure retuso, 

4°-50~ lato, extremitatibus bidentatis ; sinu interlobulari amplo profuildoqiie e t  
'Otundato ; chlorophoris in utl-aque senlicellula binis ; p~~renoidibus in semicellulis 



duobus vel pluribus ; cellula a latere visa anguste ovato-pyramidata, polis rotulldatis; 
a vertice visa lanceolato-rhomboidea, polis acutis acuminatisve ; membrana minutis- 
siine punctata. 

Reported from various parts of Europe, Central Africa, Madagascar, the United 
States, Antilles, Brazil, Ceylon and India. 

Dc Toni, Chloroplzyceae, p. 1110, 1x11. 
Ralfs, Brit. Desmids, p. 77, t .  X, fig. 3. 
Kiitzi~zg, Species Algarum, p. 171. 
TYolle, Desmids U .  S., p. 116, t .  37, iig. 7, 8. 
Tzt~~zer, p. 88, t .  V, fig 3. 
IVest, Rtit. Desmidinceac, vol. 11, p. 80-82, t. XLI, fig. 7-13, 
A monstrosity is shown in our plate XI ,  fig. 151, a.  Similar monstrosities have 

also been recorded by other observers elsewhere (See West, Brit. Desmidiaceae, 
vol. 11, p. 82). 

45. Mic ra s t e r i a s  inc i sa ,  (BrCbisson) Ralfs. 

var. W a l l i c h i a n i a ,  Turner. 

Plate VI, fig. 5 2  a-d. 

Cellula paullo longior quam latior aut  latior quam longior, 48-53r longa, 45-50r 
lata, aut  in loktakensibus 57p longa, 6oP lata ; sinu acutissime obtriangulari, ore 
extertio liiante vel paulluluni contracto; se~nicellulis ambitu trapezoideis, profunde tri- 
lobis, lobis basalibus oblique trapezoideis, 1 5 ~  latis, marginibus externis apicem 
vtlrsus convergentibus, supra retusis, angulis inferioribus cuspidatis, superioribus 
rotundatis ; lob0 polari anguste trapezoideo, apice truncate, plano vel leviter concavo, 
circiter 1 2 ~  alto, 40-46p lato, extremitatibus lateralibus in spinulam leviter deflexam 
desinantibus ; incisura subpolari 3~ lata, isthmo subpolari 13-21~ lato ; cellula a 
latere visa anguste elliptico-oblonga, n~argine tri-vel quadriundulata, polis rotundato- 
obtusis ; a vertice visa elliptico-oblonga vel oblongo-linearis in apices brevissimos 
spinulatos desinens, 55p longa, lata, spinulis 3p longis ; ~nembrana laevi ; chloro- 
phoro in utraque cellula triloba pyrenoidibusque binis. 

.Ilicuastevius zl~cis~r has been reported from various parts of Europe, from Brazil, 
Hengal ancl Burma. 

The following varieties may be distinguished- 
a .  var. mansangens i s ,  West. Length 38-39p, breadth 4br ; basal lobe of semi- 

cells asymmetrically ovate with a single spinelet ; cell in side-view biovate, median 
incision rounded ; in end-view elliptical-oblong with gently rounded sides; menlbrane 
conspicuously and irregularly granulate. (See Annals of the Royal Botanic Gardens, 
Calcutta, vol. VI, part 11, p. 200-201, t .  XIV, fig. 18 a-c ) 

Reported from Mansang ncar Hsipaw in Burma. 
6.  var. Wa l l i ch i ana ,  Turner. 48-57p long, 45-6op broad; basal lobe of 

semicells broadly trapezoidal, the outer margins converging towards the apex, gently 
rounded or slightly retuse or shallowly bilobulate ; cell in side-view fusiform, sinuous, 
in end-view oblong-elliptic or linear-oblong. 

(See Turner, plate VI, fig. 7, 9.) 
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T~~ forms of this variety may be distinguished- ., forma Tunzeriana, slightly longer than broad, outer margin of basal lobe 
gently rounded or slightly retuse, and 

8. fornla loktnke~sis, slightly broader than long, outer margin of the basa- 
lobe shallowly bilobulate. 

c. var zeylanica (M. zeylnrticn, Fritsch in Proceedings of the Royal Society of 
London, series B, vol. LXXIX, p. 245, 246, fig. 4 C), 60-65, long, 55-60, broad, 
basal lobes of semicells trapezoidal in outline, bluntly bilobulate, lobules separated 
by a shallow rounded depression, subapical lobule shorter, all lobes and lobules end- 
ing each it1 a short spinelet. 

d. var. Brebissoniana, 56-58, long and about as broad; basal lobes of 
each seinicell rectangular-oblong with the upper and lower margins parallel or some- 
what converging and the outer margin subtruncate, the upper and lower angles ending 
each in a short spine : membrane smooth or ininutely punctate. Occurs in various 
parts of Europe and in the Rmiganj Coal-field. 

e. var. excisa, Nordstedt, 32-4+ long, about as broad, upper angles of basal 
lobes bidentate, the teeth being separated by an obtusely angled illcision ; semicells 
seen from above elliptical-fusiform, slightly triundulate; membrane finely punctate. 
Reported from Brazil. (See De Toni, Cl i l~roph~ceae ,  p. 1110.) 

f .  var. aculeata, Turner. 52, long, 60, broad; basal lobes deeply bilobulate, 
lobules oblong, rounded a t  the end and each ending in a spine ; membrane smooth. 

(See Turner, p. 89, t .  VI, fig. 11.) 

46- Micrasterias radians, Turner. 

Plate VII, fig. 54. 

Cellula circumscriptiolle subcircularis, stelliforinis, 160 (130-145 sec. Turner), 
longs, 135 (sec. Turller 104-I~o), l a ta ;  semicellulis trifidis, segmentis radian- 
tibus, iiiferioribus circiter ad lnediuln bifidis, segtnentis secundariis rectangulariter 
oblongis, bifidis, segmeiitis ultinlis breviter linearibus, 15-18, longis, bicuspidatis 
vel bidentatis vel illterdum irregulariter tridentatis, marginibus segmelltorum rectis 

vel saepius disti~lcte curvatis; segment0 apicali fere rectangulari-oblongo, 50, 
longo, 3 0 ~  lato, apice in seginenta secundaria duo divergentia, bicuspidata vel 
bidentata fisso, inargine apicali concavo ; sinu interne paullulum ampliato, angulum 
rotundaturn formante, extrorsum gradatirn modiceque ampliato ; incisuris primariis 

secundariis acute obtriaiigolaribus; ineinbrana laevi (vel subtilissime punc- 
tata). 

The much inore slender ultilnate segments distinguish d l .  radials, Hassall, a t  
Once fro111 ,\I. ~crdicl~~s, Turner. 

Tufltf'*, f i .  91-92, 1 .  111, f i g  (1 n ,  f. V ,  fig. 4, a--g. 
hrner  reports the ylecies fi-om Rengal. 



47. Micrasterias Crux-Melitensis, (Ehrenberg) Ralfs. 

Plate VII, fig. 55. 
Cellula circumscriptione subcirculari, (Hz-) 100-126p longa, (76-) 98-120~ lata;  

semicellulis tripartitis, divisionibus lateralibus bifidis, interdum inaequaliter trifidis, 
subrecangulariter oblongis vel interdum transverse oblongis, b a i r n  versus paullum 
cuneatis, marginibus plus minusve curvatis ; segmentis secundariis bifidis, segmentis 
ultirnis breviter vel longil~scule linearibus, bi-vel irregulariter tricuspidatis ; incisuris 
primariis e t  secundariis acute obtriangularibus ; segmento apicali rectangulari-oblongo, 
apice paullulutn ampliato, margine terminali leviter concavo, ad angulos bicus- 
pidato ; membrana laevi vel minute punctata ; sinu obtriangulari, angulo interno 
acuto. 

il.licrnsterins Crux-il1elitensis is very variable, particularly as regards the nuin- 
ber and depth of the subdivisions. 

Turner enuinerates nine forms ; West defines a variety pu~~ctulata.  It is very 
doubtful whether Turner's .II. radians is specifically distinct from M .  Crux melite~zsis; 
as a matter  of fact, our fig. 54, P1 VII  hardly differs from Ralfs' fig. 3, t .  IX in 
" Brit. Desmids. " It is therefore quite possible tha t  Turner's .Id. radin~zs really 
represents the type of Ralfs' 111. Crztx melitensis, and tha t  the mdre common forms of 
the latter species are merely variations of the  standard form, which we have des- 
cribed under Turner's name M. rczdiarts. 

!l/licrasterias Crtcx-melitensz~ has been reported from various parts of Europe, 
Japan,  Northern India, Burma, Ceylon, Celebes, Madagascar, Central Africa, the 
United States and Brazil. 

It does not appear to  be common anywhere. 
De Toni, Chlorophycene, p. 1113, 1114. 
R~ilj ,  Brit. Desmids, t .  IX,  fig. 3. 
Cooke, Brit. Desmzds, t .  X X I ,  fig. 2 .  

West, Brit. Desnzzdiaceae, vol. 11, p. 116, t.  LIII, fig. 1-3. 
Tunzer, p. 92, t .  X I X ,  fig. 17. 

48. Micrasterias foliacea, Bailey 

Plate VI, fig. 53. 

Cellula ambitu subquadrata vel transverse rectangulari-oblonga, 60-75p loll6a, 
80-9ir lata ; sinu aogustissime lineari vel lineari- obcuneato ; semicellulis profunde 
trifidis, segrnentis cuneatis, hifidis val trifidis, segmentis secundariis irregulariter 
incisis vel inciso-dentatis ; segmento polari obovato, basim versus cuneato, apice lato 
e t  saepe fere obcordato e t  irregulariter inciso dentatoque ; ~nembrana laevi; contentu 
granuloso ; pyrenoidibus pluribus. 

The cells are frequently united endways into ribbons (scc plate VII, fig. j 7 ,  a). 
Turner distinguishes two forms- 
,. tvfiica, cells as broad or broader than lo~ig, 
8. rlortgat(i, cells longer than \)road. 
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'file species has been reported froin the United States, Brazil, Bengal, the 
Khasia Hills and Lower Burma. 

De Toni, Chlorophyceac, p. 1129. 
Ralfs, Rrit . Desmids. 
Wolle, Desmids U.S. ,  p. 118, t .  38, fig. 10-11. 
Turner, p. 94, t .  VI, fig. 12-14. 
West, Algae, Vol. I, p. 736, fig. 239, I. 
West in Annals of Roy. Bot. Gard., Vol. VI, pt. 2 ,  t. XIV, fig. 22. 

49. Micrasterias mahabaleshwarensis, Hobson. 

Plate VII, fig. 56 a-h. 

Cellula a~nbitu prolato-ellipsoidea, 1 0 5 - ~ 2 5 ~  longa, 83-zzop lata, 40-7zp crassa ; 
isthmo (linea contactus seinicellularu~n) 19-2jp lato; sinu a fundo acuto ad orem 
apertum vel paullo constricturn anguste obtriangulari vel oblanceolari, segment0 
polari ant parte inferiore subquadrato vel rectangulariter oblol~go-cylil~drico, apicem 
versus abrupte vel sensim dilatato aut  (in brasilietlsibus) obpyramidato, basi paul- 
lum dilatato, apice aut truncato aut  vix convexo aut  concavo ,et ad angulos in pro- 
cessus quattuor, interdurn duobus accessoriis interpositis, apice denticulatos, varia 
longitudine, anguste conicos, plus minusve divergentes, margine minutissime denti- 
culatos product0 ; segmentis lateralibus radiantibus, ambitu obovatis vel obtriangu- 
laribus, profunde bifidis vel rarius inaequaliter trifidis, incisuris late obtriangularibus, 
lllargine superiore recto, segn~eiitorum recto vel modice convexo ; segmentis secun- 
d a r k  angustissime triangularibus vel lineari-lanceolatis, apice tri-vel quadridenticu- 
latis, interdun1 ad marginem interiorem apicem versus dente denticulato praeditis 
vel inaequaliter bifidis vel paullo supra basim latere utroque dente maiore instructis ; 
semicellulis supra isthmum protuberantiis singulis vel binis, granulatis vel denticulalis 
vel laevibus praeditis; lobis omnibus seriebus denticulorum minutissimorum ins- 
tructis; cellula a latere conspecta anguste biovato-oblonga ; a vertice visa rhom- 
h~ideo-fusiformis, in apices denticulatos attenuata. 

The various forms of 111. m~lzaba~eshwarc~zszo may be classified as follows :- 
I. Subspecies genuina; lateral lobes bifid, upper lobule entire or unequally 

bifid. 

Var. a, typica. Lower part of polar lobe in face-view subquadrate or rectan- 
gular oblong. 

Subvar. a. Se~nicells above the isthinus with a small, granulate or denticdate 
Protuberance ; incisiorl of the lateral lobes ?tot constricted a t  the inner angles by two 
Opposite teeth of the lobules. 

Subvar. ,8 c rcrlsior, Turner, incision constricted above the inner angles by two 
OP~osite teeth. 

Subvar. v .  bsngalica, Lagerheim, selnicells above the isthnms with two denti- 
c"late protuberances. 

Subvar. 8. rrculifera, Lagerheim, selnicells above the isthmus with a sing1e 
denticillate protuberance. 



Var. b. sess i l i s ,  Borge, polar lobe obconical wi tko~~t  a subquadrate or rectangu- 
lar-oblong basal part. I n  Brazil. (See Borge in Arkiv for Botanik, vol. XV, 
NO. 13.) 

11. Subspecies WaII ich i i ,  (Grunow) West (as variety), lateral lobes of semi- 
cells somewhat unequally trifid. Grunow reported this subspecies first from Banka ; 
West reports i t  from certain Scottish Lochs, from Germany, Sweden, India, Fiji, 
Samoa and New Zealand. It is very doubtful whether this ~ubspecies really occurs 
in India. Turner's figure I on plate VI, which is quoted by West as M. Wallichu, 
forma typica, is Turner's M .  mnhabaleshwarensis forma maior and indicates a typical 
M .  mahabaleshwarensis. 

De Toni, Chlovophyceae, p. 1122. 

Rabenhorst, Algae eur., 111, p. 196. 
Hansgirg, Prodr., p. 253. 
FVolZe, Desmids. U S . ,  p. 112, t. XXXVII ,  fig. 10. 

Turner, p.  95, t. VI, fig. I. 

COSMARIUM, Corda. 

50. C o s m a r i u m  v i r i d e ,  (Corda) Joshua. 

Plate XVI, fig. 162 a-c. 

Cellula subcylindrica, apice utroque hemisphaerica, medio paullulum constricts, 
sectione transversa rite circularis, circiter 6or longa, maximo diarnetro 28-3or, dia- 
metro ad constrictionem 2 5 ~  ; membrana in exemplaribus loktakensibus laevi, haud 
punctata;  chlorophoro axili et, sicut pyrenoides, contraliter posito, in utraqne semi- 
cellula singulo. 

The Loktak form differs very little from the typical form of Cosmarium viride. 
The latter is stated by West (British Desmidiacea) t o  be 41-55p in length, 20-33p in 
breadth, with an isthmus 14-2zP wide. The rneinbratle of the Loktak form is not 
punctate, but  smooth, like West's Forrna glnbra, which, however, is -34-39,~ long, 
1 8 - ~ 2 ~  broad, with a breadth of isthmus equal t o  14-16~; forrna minor of West is 
even yet  smaller. As regards the  shape of the Manipur form, it strongly recalls the 
illustration of Cosmtrrium hiber+zicztm, West, in vol. 111 of West's British Desmidiaceae, 
plate LXXIV, fig. 21. But  in the  latter species the chloroplasts are parietal and 
each contains several small pyrenoids. 

Cosmarium viride has been reported from England, Ireland, France, Germany, 
Bohemia, the  United States, Nova Scotia, Madagascar and Northern India. 

De Toni, Chlorophyceae, p. 885 (sub nomine Dysplzinctium vi~fidc). 
Rabenhovst, Flor. Euv. .4lg., I l l ,  p. 177 (sub nomi~zc Cormavi~tm Cordnn~tm). 
Hansgirg, Prodromz~s, p. 180 (sub nomine Dysphinctium Co~darzuw~.) 
WoNe, Freshw. Algar ii..'?. p. 27, t .  LX.  fig. 28 ; (rah aomtac ('(~locylindru~ 

Cordanus). 
West, Brit. Desmidiaceae, vol. 111, p. 113, 114, t .  I,XXIV, fig. 16-18. 
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j ~ .  Cosmarium biobconicum, sp. nova. 

Plate VIII ,  fig. 64. 

Cellula biobconica, I5p longa, gp inaximo diametro, ab  apice truncato ad medium 
usqlle sensim contracta, angulis superioribus paullo rotundatis ; isthmo 6-7r diame- 
tro; a veitice visa exacte circularis; pyrenoidibus in utraque semicellula 
singulis, subcentraliler positis ; membrana laevi. 

52. Cosmarium Lundellii, nelponte.  

subsp. corruptum, Turner pro sp., West pro var. 

Plate IX,  fig. go a-d. 

Cellula a fronte visa aillhitu cii.cularis vel subprolato-elliptica, dilnensionibus in 
exelnplaribus loktakensibus 70 X 6:p vel 60 X 55-57~ vel 45 X 40p ; isthmo 25-30p, 
in rninoribus 18, lato, latitudine isthmi saepissime circiter dimidia pars latitudinis 

cellulae; sinu saepissiine ad instar literae graecae gamina ad ailgulum internusn 
paullo ampliato, deinde sensim coilstricto fere clauso, oretn versus ampliato ; semicellu- 
lis ~i~cumscriptione subtrapezoideis au t  una alterave semicisculari ; angulis basalibus 
obtuse rotundatis, lateribus inter se apicem versus convergentibus subrectisque, 
apice plus minusve truncatis; semiceIlulis a latere visis circularibus, incisura lata 
et profunda; a vertice visis obscure rhomboideis, lnedio paullulum incrassatis, polis 
obtuse rotundatis; men~brana ininute scrobiculata; chlorphoris atque pyrenoidibus 
in utraque seinicellula binis. 

Turner's Cosmariz~in corruptum appears to  be sufficietltly distinct from the typical 
C. Lut~dellii to rank as a subspecies. The subspecies has been reported from Eng- 
land, Galicia, Ceyloil and W .  India. The typical C. Lundellii is reported from 
Cornwall, Germany, Italy, Poland, Norway, China, Tropical Africa, Madagascar, 
South America and the Raniganj Coalfield. 

Delfionte, Specimen Desmidiacearz~.m sztbnl#inarum i ~ z  illemoric della Reale Acade- 
mia dellc Scicnze di Torilzo, sci~ie seco~rdn, tomo XXX, p. 13, t .  VII, fig. 62-64. 

De Tolti, Chlovoplzyccac, f. 956. 
TlJ'ltev, p. 51, t. VIII, fig. 2, 7, 48. 
1jrest, Brit. Desmidiaccnc, vol. 11, p. 139, t. LVII, fig. 5, 6. 

53. Cosmarium obsoletum, (Hantzsch) Reinsch. 

s ~ ~ b s p .  palustre, Turner pro sp. 

Plate IX, fig. 91 (74, 92. 
Celluk a fronte visa circularis, 60-6sp diametro, inargine laevis; isthmo 25-30, 

lalo; sinu ad angulu111 illtellloln circulariter ampliato, deinde au t  lineari au t  
marginibus paullulun~ divergelltillus, ad orem coilstricto ; angulis basalibus semicel- 
'"larum in protrusio~~eln brpvissilllum, denten, iinitantem incrassatis, protrusionibus 
"Ppositis sen~icellularuru illtel- se co l lvergent ih~~;  semicellulis a latere visis late 
ellipticis, incisura illedialla nlodice profunda ; a vertice visis oblongo-ellipticis, 

rh~mboideis, 65p lollgis, jop latis, ad extremitates axis maioris obtusis vel 
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subacutis ; pyrenoidibus in utraque semicellula binis, plus illiilusue inter se reillotis; 
protoplasma te minute granuloso. 

Turnev, p. 60, 61, t .  VIII ,  fig. 65, t .  I X .  fig. I, 29. 
TVest, Bvit. Dcsmidinceac, vol. 11, p .  134, t .  LVI, fig. 4. 

4 .  Cosmarium circulare, Reinsch. 

Plate IX, fig. 87, 88, 89. 

Cellula a facie visa circularis vel elliptica, axi maiore saepissime horizontali, 
dimensionibus 70-75 X 7 j -8sr (Wolle), 53-69 X 54 -69r (Keinsch), 48-50 x 41 -43 
(Lundell), 56 x 6 1 ~  (Turner), 33 -36 x 30-.3sP (var. minus, Hansgirg), 45 x 48p (in 
loktakensibus), in forma mi~zor 33-35 x 3 . 5 ~ ;  a latere visa subbicircularis, medioque 
cordatim incisa ; a vertice visa oblongo-rho~nboidea, lateribus fere rectis ; seinicellulis 
ainbitu seinicircularibus vel semiellipticis, uniforiniter rotundatis, basi rectis; isthmo 
in formis inaximis circiter tertiam, in plurimis circiter dimidiam partern latitudinis 
metiente ; sinu lineari, ad angulum internurn haud ampliato ; membrana firma, 
conspicue scrobiculata; chlorophoris atque pyrenoidibus in utraque semicellula 
binis. 

Reported from Central Europe, Sweden, the  United States, Central India and 
Bengal (here very common according t o  Turner). 

Dc l'oltr, Chlorofihyceae, p. 975. 
Wollc, Fvcshw. Algae U.S., p. 28, t .  57, fig. 37. 
Hagzsgirg, Prodromus, p.  249. 
IC'cst, Bvit. Desmidiaccae, vol. 11, p. 136-137, t. LVI, fig. 11-14. 

j5. Cosmarium nanum, sp. nova. 

Plate XVI, fig. 163 a-c. 

Cellula a fronte visa a ~ n h i t u  circularis, ~5~ diametro; isthmo 1 5 ~  lato; sinu 
ex angulo interno acuto obtriangulariter acl orem circiter 5p latum aeque ampliato; 
semicellulis a latere visis suhcircularibus, circiter 1 2 ~  diametro, angustis, basalibus 
acutis ; a vertice visis elliptico-ohlongis, polis obtuse rotunclatis ; men~brana minute 
punctata.  

This species is very close to  Cosmarici~n civculare and occurs associated with i t ;  
but  i t  is even smaller than C'. civculare, var. minor, West,  the diameter of which in 
front-view is 3sr, whilst the isthmus is only 12-14~ ; moreover the sinus of C. circu- 
lare is narrow and linear, not obtriangular as in C. nanum. The front-view of the 
latter recalls C'. czcryistlzmz~nz, which in other respects is quite different. 

56. Cosmarium Forceps, sp. nova. 

Plate I X ,  fig. 86. 

Cellula a fronte visa oblato-elliptica vel plane circularis, circiter 6sr diametro, 
marginibus uniformiter curvatis; isthnlo circiter 5op lato;  sinu brevissimo, ad 
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a,lgulum internurn circularit - r  paullulum ampliato, deinde clauso, hiuc ad orem 
usque obtriangulariter ampliato, ore vero paullulum contract0 ; angulis inferioribus 
acutissimis, fere denticulum efficientibus, hic ibidem lor la to;  pyrenoidibus ill 
utraque semicellula binis, conspicuis, inter se remotis; membrana laevi. 

The present species reminds one t o  a certain extent of C.  mordax, durner ,  (see 
Turner, p 50, t. VII, fig. 29 and t. I X ,  fig. 7), but  Turner's species is in face-view 
distinctly broader than long and the sinus is quite open. I n  C. palustre, Turner, the 

isthmus is proportionately much narrower, the sinus is not gaping, and the mem- 
brane is punctate. 

57. Cosmarium lacustre, sp, nova. 

Plate IX,  fig. 93 a-c. 

Cellula a fronte visa ambitu fere circularis, tam lata quam longa, diainetro 6% ; 
isthmo 33p lato; sinu e fundo acuto ad orem usque 6p latum cuneatim hiante;  
semicellulis ab angulo inferiore acuto semiorbicularibus, angulis inodice incrassatis ; 
semicellulis a latere visis ohovatis, nledio inodice acuteque incisis, amplitudine 
maxima 3gp,  ad incisurain 3oP ; a vertice visis rhoinboideis, angulis polisque obtuse 
rotundatis; chlorophoris atque pyrenoidibus in utraque semicellula binis ; mem- 
brana glaberrima ; isthmo lineis duabus notato. 

58. Cosmarium euryisthmum, sp. nova. 

Plate XI, fig. 107. 

Cellula a fronte visa late elliptica vel circularis, circiter 6or diarnetro ; isthrno 
latissimo, 35-dor lato; siru brevi, obtriangulariter hiante ; membrana firma, ill 
superficie frontali tuberculis miniinis, conicis, acutis, haud dense aggregatis obsita ; 
margine cellulae laevi ; sen~icellulis a latere visis ohovato-ellipticis, collstrictione 
llledia cordata ; cellula a vertice visa rhomboideo-elliptica, polis obtusis, axi minori 
3 5 ~  longa. 

59. Cosmarium auriculatum, Reinsch. 

Plate XVI, fig. 163 a. 

Cellula a froilte visa ambitu late elliptica vel fere circularis, 40 ( -50 )~  longs, 45 
( - 5 5 ) ~  h a ,  apice vix depressa ; isthlno 25 ( I ~ . ~ - z I ) ~  lato ; sinu ex angulo interno 
acute ad orein 5,, latuin obtriaugulariter sensimque ainpliato ; seinicellulis subreni- 
formibus, angulis basalibus brevissilne productis breviterque truncatis atque spinulis 
3-4 armatis ; inenlbrana in exemplaribus ]oktakensibus minutissime puilctatis atque 
Veruculosis; seinicellulis a latere "isis circularibus; a vertice collspectis oblongo- . .  
B1iptlcls, polis acutis e t  il~ucroimlum osteildentibus, axi ininori 2 5 ~  metiente; 
cllloro~horis atque pyrerlnidibus in utraque se~nicellula binis. 

T01~1, Chlorofihvrree, p. 1040. 
I 'ur l lcr ,  1). go, t. VII, fig. jg ; t .  IX, fig. H a. 



60. Cosmarium contractum, Kirchner, var. abbreviatum, var. nova. 

Plate VIII, fig. 65. 
Cellula e facie visa bielliptica, 24, loi~ga, 20, lata ; isthino 8, lato ; sillu valde 

aperto, angulo interno subrotundato; semicellulis rite oblato-ellipticis; membrana 
firina, laevi, haud punctata ; cellula a latere conspecta bielliptica, crassitudine 
maxima circiter I+, incisura media haud profunda ; a vertice visa elliptico-&Ionga; 
chlorophoris atque pyrenoidibus in seniicellulis singulis, conspicuis. 

The typical variety of Cosmarium contractu~ll is in face-view about one and a 

half times as long as broad; De Toni gives the dimensions as 35 and 24, respectively ; 
Turner gives the dimensions as follows: length 3 ~ - 3 5 ~ ,  breadth 22-26,, isthmus 9- 
roP broad. 

West considers Turner's Cosmarium proteifovme to be a forin or* C. cofztract~6m. 
West and West's variety ellipsoideum varies in length between 31 and SI,, in breadth 
between 24 and 42,. Our variety abbreriata is relatively the shortest. 

Cosmarizcrn cof~tractzfim has been reported from various European localities, the 
United States, Central Africa, Burma, Northern India and Bengal. 

De Toni, Chlorophyceae, p. 949. 
Wolle, Desmids U.S., t .  XVI, fig. I, t .  I,. fig. 24. 
Turner, p. 48, t. VII, fig. 19, 33, 34. 
West, Brit. Desmidiaceae, vol. 11, p. 170-174, t. LXI. 

61. Cosmarium pseudophaseolus, sp. nova. 

Plate VIII, fig. 66 a-c. 

Cellula a fronte visa fere tam lata quam longa, 22, longa, ZIP lata, circumscrip- 
tione subcirculari ; isthmo 4, lato ; sinu ex angulo interno gradatim ampliato, 
marginibus paullulum convexis; semicellulis asyrnmetrice reniformibus, angutis 
ateralibus rotundatis, margine apicali uniformiter convex0 rotundatoque; semicellulae 
la latere visae subcirculares, a vertice visae oblongo-rhoinbicae, protuberantia media 
vix conspicua, lateribus leviter concavis, polis rotundato-obtusis ; membrana firma, 
laevi ; chlorophoris atque pyrenoidibus in utraque sen~icellula singulis ; crassitudine 
circiter 12,. 

The present species is very near C. Phoseolss, Brkbisson, particularly var. mifior, 
Boldt, with which it generally agrees in its dimensions ; but in C. Phaseolas the 
median protuberance seen in vertical view is i,lucJl inore pronounced, and the sinus, 
instead of uniformly gaping, outwards, is g;lmina-sl~aped and for some distance 
closed or nearly so. 

For C. Phascolus compare Dc Toyhi, Chlorophyceec, p. loo1 U P L ~  WesL,  BY^^^^'' 
Desmidiaceae, vol 11, p. 158-160, t. TAX, fig. 12-17. 

62. Cosmarium rotundatum, (Gay,) De Toni. 
Plate VIII, fig. 67 (PC. 

Cellula a facie visa tam lata qua111 longa, 0 x 9 ~  ( in  furnln typica secuncluln De 
Toni 15 x 1 5 ~ )  ; isthmo 2'5-3P lato; sinu angustissime lineari; sernicellulis a facie 
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,isis transverse oblongis, apice recto late trnncatis, lateribus convexis, rotundatis ; 
semicelluli~ a latere visis ellipticis, incisura inter se~nicellulas llaud profunda ; cellula 
a ,ertice visa oblongo-elliptica, ad polos rotundata ; memhrana laevi ; pyrenoidihus 
in utraque sen~icellula singulis, centraliter positis. 

The species appears to  be very rare;  i t  was discovered by Gay in ponds a t  
Roquehaut in France. 

De Toni, Chlo~ophyceae, p. 939. 

63. Cosmarium pseudohexagonoides, sp. nova 
Plate VIII, fig. 71 a-c. 

Cellula quarta vel quinta parte lollgior quain latior, ~ f i p  long a, 72-13~ l a t a ;  
isthmo circiter sp lato; sinu ex ailguto interno gradatiln ampliato; selnicellulis a 
fro~ite visis plus ininusve nlanifeste transversim oblongo-hexagonis, angulis rotun- 
datis ; lateribus paullo convexis ; margine a ~ i c a l i  distiilcte concavo ; semicellulis a 
latere visis subcircularibus ; a vertice conspectis oblongo-ellipticis, lateribus ,sine pro- 
tuberantiis; chlorophoris atque pyrenoidibus centraliter positis in utraque semi- 
cellala singulis. 

From Cosmariunz hexcrgo~loides, sp. nova, described under No. 64, the present 
species differs by the well-rounded angles and the absence of two opposite protuber- 
ances each on one side of the apical surface. 

Gd. Cosmarium hexagonoides, sp. nova. 
Plate VIII,  fig. 72 a-c. 

Cellula tam lata quam longa vel paullo latior, I5p longa, 15-16, lata, 7-8, 
crassa, profunde constricts ; isthmo 3-4p lato; sinu exacte lineari, fundo vix dila- 
t a b ;  sen~icellulis transverse elo1lgato-l~exagonis, margine apicali lateralibus duple 
lollgiore, lateribus 0111iliI)~s rectis ; selllicelIulis a latere visis subcircularibus, a vertice 
conspectis elongate-ellipticis, lnedio ill protuberantiam latiusculam apice acutanl 
1)roductis ; chloropl~oris atqrie pyrelloidibus ceiltraliter positis, in utraque semicellula 
slllgulis ; meinbraila laevi. 

Cosmorittm srxal~g,,lnl/c, I,und, differs by its larger ditneilsions (42 X 34-36 X 22- 

2 + ' 5 p ) J  by its isthlllus being 11-lzp broad, by its more rounded angles, and by its 
sinus being dilated a t  its inner end alld the11 contracted ; C. abbreviatz~vn, Raciborski, 
differs by its sinus being dilated a t  its illner end and by the vertical aspect of its 
senlicells beiug broadly elliptic \vithout any rnedian protul,erance. 

('. fisc~d~bircnzf,nz, Boldt, the apical aspect of which presents two opposite 
lnedian ~rotuberances, has, in face-view, its superior angles broadly rounded and a 

wider, 1 3 p  broad isthmus, besides being distinctly broader than long. 

6s. Cosmarium Strabo, sp. nova. 
Plate VIII,  fig. 84. 

Plate IX, fig. 85, a-c. 
Cellllla a facie visa prolato-elliptical 60-7op longa, 48-55, lata ; sinu ah angulo 

interno ad orein usqoe paulluln alllp]iato vel sublineari ; isthrno 15-ZOP lato ; semi- 
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cellulis ad angulos inferiores obtuse rotundatis, iuargine aeqilaliter rotundato, spice 
haud truncatis ; cellula e latere visa ol~longa, inedio retusa, apicibus rotundatis; a 
vertice conspecta exacte elliptica ; meinbraria firina, sed noll conspicue crassa, laevi; 
chloroplioris atque pyrenoidibus in utraque semicellula binis; pyrelloidibus ovatis, 
obliquis, apice acuto ad isthinu~n spectantibus. 

This species is very close to  Cosmarium Lztjzdellii, Delpino, var. ellipticum, 
West. 

With regard to the latter variety, nlhich has been recorded from Wales and 
Scotland, West states that it is about one and a third as long as broad, beiug 68- 
73p long, and 53-55p broad; the breadth of its isthinus is 16-II~. 

The forin and positioli of the pyrenoids in face view appears to be remarkably 
constant in tlie Loktak species. The sinus of C. L~tndellii, var. ellifiticum is gamma- 
shaped. This is also the case with the thinner-meinbraned var. nctlziopicum, West, 
of C. paclzyden~tu~n. 

Compare West Brit. Desmidiaceae, vol.11. t .  LVII, fig. 4, g. 

66. C o s m a r i u m  g r a n a t u m ,  BrCbisson. 

Plate VIII, fig. 73 a-c, 74. 

Cellula ambitu subrhomboideo-elliptica, circiter latitudine sesquilongior, 33 
(24-50)p longa, 2 1  (19-z9)p lata, profunde constricta, (10-18~ crassa); istlimo 6-gr 
lato; sinu ad anguluin internun1 ampliato, deinde clauso, ore iterunl ampliato ; mem- 
brana firma, laevi, (minutissime punctata); semicellulis a fronte visis triangulari- 
subtrapezoideis vel fere semiovatis, angulis basalibus rotundatis, marginibus latera- 
libus subrectis vel leviter coiicavis vel leviter convexis, angulis superioribus obtusis, 
apice breviter truncato, subrecto vel leviter convexo vel retuso; se~nicellula a latere 
visa elliptica vel obovata, incisura mecliana haud profunda, fuiido acuta ; a vertice 
conspecta elliptico-rhoinboidea, meclio ~itroqile latere incrassata, polos versus paullum 
acun~inata,  polis obtusis ; chlorophoris atque pyrenoidibus in utraque semicellula 
singulis. 

Cosnzaviztlrc grnrlclt~twz is a cosnlopolitan species; the Loktak forin leselnbles in 
front and side view the typical variety ; tlie slight median prottiberance seen it1 the 
apical aspect approaches it to var. sz~bgra~zafi~nz, Nordstedt, fi-on1 which it differs by 
the somewhat drawn-out polar ends, as seen in apical vie\v. 

De Tonz, C/?lorophycerre, p. 931. 
Cooke, Brit. Dcsmzds, p. 83, t. XXSVI,  fig. 9. 
U'olle, Desmlds U . S . ,  p. 60, t I,., fig. 13. 
ll'est, Brtt. Dcsmzd~ncene, vol. I I ,  p. 186-10, t .  I,XIII, fig. 1-3, 5-8, 9, 10. 

67. C o s m a r i u m  oc togibbosum,  (Reitisch) Turner. 
Plate VIII, figs. 75 (1-c, 76. 

Cellula a fronte viqa amhitu oblotigo-sexangulare, (I+) 18-21 (-2~)p longs, 

11-15 ( - 1 7 ) ~  Iata ; istlimo 4-5 5P Iato ; sinu lineari, ailgusto, seniicelluIis circum- 
scriptione traperoideis, angulis inferioribus obttisis, ,iiperioribns rotundatis, inar~ine 
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latsali infra angulunl rectuln Cum sinu forlnaote, supra c oncavo, apice troncatis, 
rectis leviter concavis, a latere visis late ellipticis, a ver tice conspectis ellipticis, 
polis obtuse rotundatis; n~emb~alna laevi; pyrenoidibus in utraque semicellula 
singulis, 1 . 5 ~  diametro, centraliter positis. 

Turller distinguishes a variety iridicn, 2 4 ~  long and 1 7 ~  broad, and a variety 
minor, 1 4 ~  long and I I ~  broad. 

Tunzer, p. 52, t .  VIII, fig. 8, t.  X, fig. 14. 

68. Cosmarium nitidulum, De Notaris. 

Plate VII I  fig. 70. 

Ce]lula ambitu late elliptica, interdu~n subhexagonalis, 33 (52-40)~ longs, 30 
(22-y) ,  lata ; isthmo 1 2  (8-IO),' lato ; sinu lineari, amplitudine fere aequali, ore 
vix ampliato ; ~nembrana firma, laevi ; seil~icellulis s~lbtrapezoideis vel semicircu- 
laribus (interdum una trapezoidea, altera seniicircularis), ad atlgulos inferiores 
obtusis, lateribus apicem versus iuclinatis (in semicellulis trapezoideis), apice truncato 
vel plus minusve rotundato ; pyrenoidibus in utraque semicellula singulis, centraliter 
positis, conspicuis. 

Reported froin Central Europe, Italy, the United States, Japan and Mongolia. 
De Toni, Clzloroplzyceac, p. 935. 
Wolle, Desmids U.S . ,  p. 62, t. XVIII,  fig. 16-18, t .  LII ,  fig. g, 10. 

69. Cosmarium bitrapezoideum, sp. nova. 

Plate ~ 1 1 1 ,  fig. s3. 
Cellula a fronte visa circuinscriptiolle subsexangularis, circiter 68, longa, 57-60, 

lata, sed etiam tall1 lata quain longa; isthmo circiter latitudiue cellulae dinlidio 
breviore; sinu fere lineari, fulldo haud ampliato; seuric:ellulis trapezoideis, linea 
basali apici parallels, lateribus illii~iine convexis, apice truncato ; pyrenoidibus in 
utraque semicellula binis, conspicuis, circiter 4, dialnetso ; nlembrana laevi. 

70. Cosmarium moniliforme, [Turpin) Ralfs. 

Plate VIII, fig. 62 a-b, fig. 63. 
Cellula a facie visa bicircularis vel rarius bielfiptica, 27 ( 1 7 . 5 5 2 ) ~  longs, 15 

(10-27)p lata ; isthmo 5 (2-15)~ lato ; semicellulis plerumque exacte sphaericis 
(interdum prolato-sphaeroidalib~ls), membrana firina, laevi ; pyrenoidibus in utra- 
que semicellula singulis, centraliter positis, conspicuis. 

West, in British Desmidiaceae, Vol. 111, pages 20-24, describes six varieties, includ- 
ing the type. They are distinguislied by their dinlensions, the shape of the semicells, 
whether spl~erical, prolate spheroidal, ovoid, subpyrifor~n or obovoid with a somewhat 
flattened apex, further by the colour of tlre membr-ane and the presence or absence of 
pores ill the membrane. T l ~ e  1,oktak specimens belong to  the typical variety. 

The species has bee11 reported from nearly tlie whole of Europe, fro111 the United 
States nlld the Antillec, Brazil and other parts oi Sorlth America, Central Africa and 
'Iadagascar, Australia, Japan, Clrina, Ceylon, Uurilla, the Deligill Coalfields 



De Toni, Chlorophyceae, p. 932. 
Wolle, Desmids U S . ,  p. 60, t. XV. fig. 16-18. 
Cooke, Brit. Desmids, p .  119, t .  XL, 111, fig. 2. 

71. Cosmarium Meneghinii, Britb., var. loktakense, var. nova. 

Plate VIII ,  fig. 68 a-c. 

Cellula a facie visa oblonga, 1 5 ~  longa, gp lata ; isthmo 3p lato ; sinu ab allgulo 
interno ad orem usque paullulum ampliato, fere lineari, inedio haud constricto; 
semicellulis a facie coilspectis irregulariter suboctagonis; marginibus ad basim 
semicellularun~ fere angulum rectum efficientihus, lateribus obscure sinuatis, angulos 
superiores versus oblique inclinatis, apice truncate, recto, obscure sinuato, medio 
subretuso ; membrana laevi ; semicellulae a latere visae orbiculares vel s~be l l ip t i c~e ;  
a vertice visae oblongo-ellipticae, ad extremitates axis nlaioris rotundatae. 

The sinus of this variety resembles rnore tha t  of C. quadmtulurn, (Gay), but 
the variety described above differs from the latter species by  the form of i ts  semicells, 
the sides of which are straight and parallel or nearly so. 

The description of the typical C. illcneglzi~zzi is, according t o  West, as  follows- 
Cellula suboctangularis, fere sesqililongior quam latior, profunde constricta; 

sinu anguste lineari ; semicellulis transverse rectangularibus in parte inferiore, pyra- 
midato-truncatis versus apicenl ; marginibus lateralibus inferioribus parallelis levi- 
terque retusis, superioribus manifeste convergentibus retusisque, apice late retuso; 
angulis omnibus leviter rotundatis ; seinicellulae a latere visae late ellipticae vel 
subcirculares ; a vertice conspectae ellipticae, ratione alriunl circiter I : 1.5 ; membrana 
laevi ; chlorophoris axilibus, in utraque seniicellula singulis ; pyrenoidibus centraliter 
positis. Loiigitudo cellularuni 12.5-24,~ ; latitudo 9.5 - 17p ; isthmus j -bp latus. 

The species is costnopolitan. 
DE To~ci, Chlovo;blcycccte, p .  937. 
Coohe, Brit. Dcs~nids, p .  93, t .  XXXVII ,  fig. 11. 
T4fcst, Brit. Dest~~idinceac, Vol. 111, p. 90-93, t. L X X I I ,  fig. 20-JL ,  -54. 

72. Cosmarium laeve, Rabenhorst. 

Plate VIII ,  fig. 77 (1-c. 

Cellula 24 (15-34)p longa, 18 ( 1 1 - ~ 5 ) ~  lata, 12 ,c)-13)~ crassa, a facie visa 
ambitu prolato-elliptica; isthnio 6 ( ~ , S - 6 , 7 ) ~  lato, latitudine circiter tertia pars 
cellulae latitudinis; sinu ad angulum internum paullo ampliato, deinde clauso, ad 
orem vix hiante, rarissime angu>tissime lineari ; semicellulis circ~unscriptione ovatis 
vel subtrapezoideis, angulis basali1)us plus minusve rotundatis, tnarginibus laterali- 
bus hiulldulatis vel retusis, angulis apicalibus rotu~ldntis, inargine apicali media 
retuso, brevi;  semicellula a Iatere visa subcirculari; incisi~ra media fundo acuta, 
latri-ibus rotundatis;  cellula a vertice visa elliptica, polis obtusis. 

The Loktak specimens come very near var. scfitc~ltvionnlc, Wille (compare especi- 
ally \Vest, Brit. L)esn~idiaceae, Vol. 111, t .  I ,XXIII ,  fig. 24).  
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Cosmarium laeve is widely distributed, having been reported fro111 most parts of 
Europe, from the United States, Greenland, the lIrest Indies, South America, Africa, 
Australia, Siam, Burma, Ceylon, India. 

De Totzi, Chlorofihyceae, p. 934. 
Rabeizhorst, Flor. Eur. A l g . ,  111, p. 161. 
Wolle, Desmids U.S . ,  p. 62, t. XV, fig. 10. 

Cooke, Brit. Desmids, p. 94, t .  XLII ,  fig. 17. 
West, Brit. Drsntidinccrrc, Vol. 111, p. 99-103) t .  I,XXXIII, fig. 8-25. 

73. Cosmarium impressulum, Elfving. 

Plate VIII, fig. 69. (1-c. 

Cellula a facie visa anlbitu obloiigo-elliptica, 24(-36)p longa, 18 ( - 2 6 ) ~  lata ; 
idhlno 3(-9)p lato; sinu lioeari, latitodine acquali : lnernbrana laevi; se~nicellulis 
rite semicircularibus vel subsen~iellipticis, lnargine aequaliter octoulldulato ; apice 
ambitu rotundo, angulis basalibus fere rectangularibus; selilicellulis a latere visis 
ellipticis, a vertice conspectis ellipticis, polis obtusis vel rotundatis ; chlorophoris 
atque pyrenoidibus in utraque semicellula singulis. 

The species is widely distributed, having beell reported froin various parts of 
Europe, the United States, South An~erica, Greenland, Australia, New Zealand, Africa 
and India. 

Turner distinguishes a variety ~n i i zo~~  of tlie following di~iiensiotis: length 1 6 ~ ,  
breadth 12p, breadth of isthmus 4 . 5 / ~ ;  the apex of tlie setiiicells is truncate, and i t  
lsdoubtful whether i t  really belongs to  C. inzprcssuliln~. 

De Toili, Chloltophyccac, p. 940. 
Turjle~, p. Gh, t .  IX, fig. 4 e. 
H'est, Brit. Dcsnzzdiaccac, Vol. 111, t .  LXXII ,  fig. 14-18. 

74. Cosmarium undulatum, Corda. 

Plate X, fig. 94. 
Cellula a facie visa circun~scriptiolle prolato-elliptica, 36p loiiga, 28-30p lata, 

lllargine undulate-sinuosa ; sinu ad angulum interiiul~i ainpliato, extrorsus clauso, 
O'epaullu~n ampliato ; isthIno gIu lato; lllelllbrana firma, achroa, laevi; 1.5-zp crassa; 
cllloro~lioris atque pyrenbidibus ill ut I-aqne semicellula binis. 

The Loktak fornl is llot Illasked aloll,a the niargiii of tlie cell by  ally dots. 
~~ccordillg to De Tali  (Clioroyllyceae, pt. 969 m ~ d  972). Hai~sgirg (Prodromus, Pt. 1.. 
P 196) alld Wollc (Dcsnlids 1J.S.) t .  XVI, fig. m) C. ~t~rdzrlalutn liastwo chlorophores 
a'1d Pyrelloids in each semicell, wllicll agrees with the Loktak form, whilst West 

Desmidiaceae, vol. 11, p. 1+8-151, t .  LIx, fig. 1-12) says : " Chloroplasts axile, 
each lvith me pyrenoid." -4s tile nulilber of chlorophores and pyrenoids contained in 
'Yh ~elnicell is an important sectiollnl cliaracter, West's species caililot be identical 
"'l' the C ujldulalajrl of otller autlior.. VTe propose C. ~~adn tnaz  for the species 
described by West, 
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75. Cosmarium Regnesi, Reinsch. 
Plate XI,  fig. I I O  a-c. 

Cellula h facie visa ambitu subquadrata vel transverse rectangulariter oblongs, 
inedio profunde constricta, (6--) 9--10 (-16)p longa, 6.2-9.5) 12-14p lata;  isthmo (3- 
4-7-) 6p lato ; sinu obtriangulari vel semielliptico, ad angulum internuin subacuto, 
ore aperto; semicellulis transverse rectaiigulariter oblongis, apice niedio retusis, mar- 
ginibus lateralibus apicalique dentis 6-8 plus minusve aequidistantibus instructis, 
raro edentatis ; semicellulis a latere visis poIygonis vel subcircularibus vel transverse 
polygono-ellipticis, margine denticulato ; cellula a vertice visa elliptica, vel oblonga, 
inarginibus lateralibus fere parallelis ; inembratla laevi ; chlorophoris atque pyrenoi- 
dibus in utraque semicellula singulis. 

A number of cells are sometimes associated into chains. 
The following varieties may be distinguished :-- 
Var. tritum, West. margin of semicells ~ l o t  toothed. Madagascar. 
Var. montanum, Schmidle, seinicells with a central and one smaller tooth in 

the middle of each side of the vertical view. Europe, Madagascar, Patagonia. 
Var. typicn, apical margin widely retuse between the two apical teeth, lateral 

marginal teeth two on each side of the seinicell. Cosmopolitati. The Loktak 
specimeiis are of this variety. 

76. Cosmarium actinophorum, sp. nova. 
Plate X, fig. 104. 

Cellula a fronte visa prolato-elliptica, 6gp longa, 45p lata ; isthmo I5p lato; 
sinu ad angulum internun1 circulariter ampljato, deinde aiiguste lineari, marginibus 
extrorsum vix divergentibus ; seinicellulis semiellipticis ; n~arginibus modice unifor- 
miterque convexis, crebre minuteque crenulatis, ad apicein angusturn rotulldatuinque 
convergentibus, crenulis circiter 24 ; granulis faciei frontalis a crenulis marginalibus 
paullo ultra medium radiatiin convergentibus ; area ~nediana sine granulis. 

This species appears t o  be scarce ; in C. Euastvo~t, Josliua. (src Journ. Lin. Soc., 
V O ~ .  XXI, p.  645, t XXIV, fig. 30)) which niay be cornpa~ccl, the seiilicells are semi- 
circular, the radial arrangement of the granules is much less pronounced and the 
suprabasal area of the front-surface is marked with peculiarly shaped tubercles; 
Cosmavium speciosum, Lund, var. simplc,~, Nordstedt, ( s p e  West, British Desmidiaceae, 
v01. 111, p. 2 5 0 ,  251, t. LXXXIX,  fig. 6) agrees pretty well with our species, but the 
sinus is less deep, the marginal crenulations are shallower and less sharply &mar- 
kated from each other atid the radiating rows of granules extend from the lllargin 
only to  about one-fourth of the radius towards the centre, leaving a large centra1 
area free from granules. 

77. Cosmarium ellipsoidale, sp. nova. 
Plate X, fig. 102 tr-c.  

Cellula tota circunlscriptione e]lipsr,iden, a f rol~te  visa l,rolato-ellipticn, ax '  
maiori sesquilongiori quam axis media (in consllectu Erontali hori~olitalis), 001. l()llga, 
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6b1. lata; isthin0 27,' lato; ~i1111 few liileari, ~II:us~o, allgulo illterll0 circulariter am- 
pliato, latitudille fere aequali, ore pa~illum ampliato ; ~elnicellulis a fronte conspectis 
late wmicllipticis, inargine uniformiter convexo, apice haud truiicato ; senlicellulis a 
latere visis ellipticis, axi nlinori (crassitudine maxima cellulae) 15r longo, incisura 
media llaud profunda ; cellula a vertice visa rite oblongo-elliptica, polis rotundatis ; 
membralla tota grarlulis hemisphaericis obsita ; chlorophoris atque pyrenoidibus in 
utraque seinicellula binis. 

ficept for the ~nedian incision the surface of the cell represents a triaxial ellip- 
soid; there is a certai~i rese~riblallce between the present species and C. tetvaophthal- 
riium, RrCbissoii, but the top of the latter species is always more or less flattened 
and nearly or entirely devoid of graliulation . 

78. Cosmarium chondriophorum, sp. nova. 

Plate X, fig. 99 a-c. 

Cellula a fronte visa prolato-elliptica paullo longior qua111 latior, 34-3ar longa, 3211 

lata; isthmo loCL lato ; sinu fere liiieari, ftuldo circulariter ampliato, ore vix latiori ; 
senlicellulis subsei~~icircularibus, ant  aequaliter curvatis au t  apice obscure applanatis, 
angulis basalihus subacutis ; ce l l~~ la  a latere visa elongatoelliptica, inedio paullum in- 
cisa, axi maiori duplo longiore quain axis minor, polis obtusis, cellula a vertice visa 
eloiigatoelliptica, polis rotundatis; inembrana firma, ubique granulis conspersa ; 
chlorophoris atque pyrenoidibus in utraque seinicellula binis, pyreiioidibus circiter 3 , ~  
diainetro. 

79. Cosmarium manipurense, sp. nova. 

Plate X, figs. 97 ( I - c ,  98. 

Cellula a froiite visa prolato-elliptica, 40-42p longs, 31-33p lata ; isthmo 
11-I+ lato; sinu ad allgillu~~i iilteriiunl circulariter ampliato, deinde anguste 
lineari, ad orem vix dilatato ; se~liicellulis se~nicircularibus vel saepius obscure tra- 
pezoideis, lateribus basi cum sinu fere aiigrlluin rectu~ii efficientibus, rotundatis, apice 
semicellularuinvix vel paulll~luln truncate, ~~lar~inibuslateral ibus et .  apicali creberriine 
grandatis, graiiulis lnar~illalihus ~ r c t e  adiacentibus, 22-28 in utraque semicellula; 
superficie frontali se~uicellul~rulll seriebus tribus intramarginalibus concentricis granu- 
lorum hemispllaericoru~~~ paul lu lm inter se reinoLoruiii obsitis, supra isthmum series 
Sex, 5-6 longas, granuloruln illiiiutissiiiioru~n gerciite, area media circiter 9,. lata, laevi ; 
ceIlula a latere visa iiledio iilcisa, latit~ldille lllaxirna circiter rap, incisura fundo acuta, 
Selllicell~llis supra incisoram sl~btl-a~ezoideis, lateribus parte inferiore rotundato-con- 
vexis, apicein versus niodice col~vergentibos, subrectis, apice truncato, circiter 8 r  
lato, allglllis obtusis; superficic l . .~ t~ra l i  sei11icelluIarurn apicem versus seriebus tribus 
grallulOrulll ~iii~iutissiiiiorui~~ paulluluull convexis notata ; cellula a vertice conspecta 
clrcu'lscri~tione e l o ~ ~ g a t o - s u b r l l o ~ ~ l , o i d ~  polis late rotundatis, parte media in 1x0- 
tuberantiam ll~iiiile~n truncatalll grallulis ~ninutissimis obsitain, in latera subcon- 

abru~t,e traiisientelll expallsa ; s11perficie apicali parte centrali fere plana, extror- 



sum leiliter convexa, lineis transversis curvatis puilctulatis nota ta ;  ~ h l ~ ~ ~ ~ l ~ ~ ~ i ~  
atque pyrenoidibus in utraque se~nicellula binis. 

C mrr~lifizdvcuse is very close t o  C. rtrdiosztnz, Wolle. More plentiful material from 
the Loktak Lake may lead to  the conclusion tha t  i t  should be taken to  be a sub- 
species or variety of tha t  species. The chief differences lie in the  linear, not partly 
closed sinus, in the lesser number of the supra-isthmal series of minute granules and 
in the  fact tha t  in C. vadios~sm the marginal granules do not touch each other. 

For the sake of comparison we reproduce West's description of C. radiosunz. 
"Cells of medium size, I:-13 times as long as broad, deeply constricted, sinus 

narrowly linear with a slightly dilated extremity ; seinicells pyramidate, semicircular, 
sides strongly coilvex, apex subtruncate or truncately rounded, basal angles rounded, 
cell-wall finely granulate, granules in radiating and concentric series, about 30-35 
showing a t  the margin, and 6 or 7 in each radial row, gradually diminishing in size 
from the  periphery towards the centre, median basal par t  of semicell with 8 or 9 
subvertical (somewhat divergent) series of granules, 6 or 7 in each series, and gra- 
dually becoming reduced in size from the base upwards, side-view of seinicell oblong- 
rectangular, slightly tumid a t  the base on each side apex subtruncate. Vertical 
view elliptic with a slight central inflation. Length 55-5SP ; breadth 45-soP: breadth 
of isthmus 1 2 ~  ; thickness 23,L.7' 

For the  literature of C. i,adiosu~~z see Wolle, Desmids U.S. p. 90, t.  19, fig. 21- 

22 ; De Toni, Chlorophyceae, p .  1052, ; and West, British Desmidiaceae, vol. 111, 
p. 137, 138, t. LXXVI, fig. 3, 4. 

The tumor-like thicknings of the cell-wall of the suprabasal part  of the semicells 
shown on plate LXXVI  in the third volume of West's work does not occur in the 
specimens from Manipur, their cell-wall being of uniform thickness throughout. 

Tha t  C. nzn~zipztvc~/sc represents C. radiosum in South-eastern Asia admits of no 
doubt. The distribution of the form-group--Pensylvania in the United States, the 
Creggan 1,och in Ireland, and the Loktak T,ake in Manipur-is certainly most 
remarkable. 

80. Cosmarium granulosum, sp.  nova. 
Plate X ,  fig. gh (1-r. 

Cellula a fronte visa circularis vel paullunl prolnto-elliptica, circiter 3 . 5 ~  longa) 
30-3zr lata ; isthmo loP latu ; sinu ah angulo inter110 rotundato gradatim ad orern 
rnodice ampliatum dilatato, n~arginibus au t  rectis a u t  paullulum curvatis; semi- 
cellulis sen~icircularihus vel ~nargine apicali paullutn depressis; menlbrana uhiqrle 
granulis hemisphaericis conspicuis creberrimis obsita ; seniicellulis latere visis 

ambitu circularibus,! incisura media llaud profunda ; cellula a vertice visa elo%ato- 
elliptica, polis rotundatis;  chlorophoris atqoe pyrenoidibl~s in utraque selnicellula 
binis. 

81. Cosmarium longicollum, sp. nova. 
Plate XI ,  fig. 109 ( I - c .  

Cellula a froilte visa ambitu oblot~go-elliptica, duple longior quanl latior, 1 0 5 ~  
longa, 51r l a t a ;  isthmo circiter ~7~ lato, 9-12,~ long", cylindrico; sin11 fere unl- 
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forlniter lato, anriulu~n circnlare~t~ circuln istbmuln formante; senlicellulis a fronte 
,riiis prolato-semiellipti~is, hasi cum sinu aiigulu~n fere rectum efficientibus, spice 
rotundis neque truncatis ; rneinbrana tota dense verruculosa ; pyrenoidibus in 
utraque semicellula sillgulis ; semicellulis a latere visis aspectum si~nilem praebenti- 
bur atque aspecttun frontalem, sed latitudine mim)ri, 45-4gp; a vertice visis 
ellipticis. 

82. Cosmarium S C ~ S S U ~ ,  sp. nova. 

Plate X, fig. ~ o o  n-b. 

Cellula a fronte visa subcircularis, d ia~netro 3op ; isthmo angusto, 6p lato ; sinu 
ad anguluin internum rotundato, lineari, latitudille aequali, rnetiente; semi- 

cellulis a fronte visis semiorbicularihus, ad angulos iliferiores subacutis, vix denticulatis, 
lateribus leviter curvatis vel suhrectis, apice coilvexo vel paullum applanato, margit~e 
laterali et apicali minutissime denseque crenulatis, superficie ceteroqui laevi ; pyrenoi- 
dibus plus minusve reniotis atclue chlorophoris i11 utraque serr~icellula binis ; cellula a 
vertice visa cblongo-clliptica, polis obtusis, medio haud protruso. 

8 Cosmarium scutellum, Turner. 
Plate X,  fig. 95. 

Cellula tain Iata quain longa vel paullo longior, diainetro 37-44p, vel longitudine 
4zP, latitudine 36p; isthmo 11-13~ la to;  sinu ad a~lgulum internum circulariter 
ampliato, deinde ed orem usque -sensim seiisinlque dilatato, sed toto angusto; semi- 
cellulis subtrapezoideis vel fere semicircularibus, apice plane truncatis vel truncato- 
rotundatis ; lateribus leuissime convexis ; margine sinuato-crenulato, creriulis plus 
viginti; facie frontali serie unica intramarginali verruculoruin notata, ceteroqui laevi 
t'el subtiliter punctata : clilorophoris semicellularum rnanifeste per isthmum connexis, 
divergentibilobis, lobulis integris vel bilobulatis, lob0 utroque pyrenoidem includente. 

Turner. p. 66, t .  IX, fig. 38. 

84. Cosmarium thangaicum, sp. nova. 
Plate XI,  fig. 106 a-c. 

Cellula a froilte visa prolato-elliptica, 55p longs, 40p lata ; isthmo circiter 1% 
lato; sinu lineari, ad extremitntem interliam rotundato neque ampliato ; sen~icellulis 

~emiorbict~laribor, allgulis basalib~is rectis, margiiie aequaliter curvato, minutis- 
silluato-crenulato, crenulis circiter viginti ; superficie froiltali seriebus 2-4 

grallulorulll lnargini parallelis olnnta, paste ceiitrali isthmoque laevibus ; seinicellulis 
a latere visis cilcumsrriptione fere orbict~laribus, incisura media latere utroque 
cOrdata; a vertice colispecto elli13tico-oIllonga, axi inaiori duplo longiore quam axis 
'nlnor, polis ohlusis; chloroplloris atque pyrenoidibus in utraque semicellula singulis. 

85. Cosmarium loktakense, sp. nova. 

Plate XI, fig. 108 n-c. 

Celllll;l tam longs qtlanl lnta, 18,' crassa, longitudine et  latitudine 33p; isthmo 
91"ato ; sillll ex angolo interrlo ad oraln usqlle gradatiln ampliato, marginibus laevibus, 
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rectis ; seniicelliilis a froute conspectis subtrapezoideis, angulis ii~ferioribus subacutis 
vel obtusis; lateribus rectis, apicem versus coi~ve~gent ihus;  apice truncato, recto; 
lateribus sinuato-crenulatis, crenaturis circiter sex ; tuberculis apicalibus 5-6, brevis- 
sinie truncate-conicis, angulis apiculatis; superficie frontali serie unica intrainargiilali 
granulorum hemisphaericoruln ornata, granulis circiter I j; cellula a latere visa medio 
obtriangulariter incisa, selllicellulis ad angulos basales rotundatis, cum lateribus fere 
rectis apicem versus ~oiiverge~ltibus, apice truncato, niargine minute sinuato-crenu- 
lato; cellula a vertice collspecta rliomboidea, polis obtusis, angulis medianis paullum 
incrassato-productis ; pyrenoidibus in utraque semicellula binis. 

86. Cosmarium pseudocoronatum, Tunlei-. 

Plate XI, fig. 112. 

Cellula a fronte visa subquadrato-oblonga, modo paullo longior quain latior, mod0 
paullo latior quam longior, 5rp longa e t  45p latavel in exeinplaribus alteris 46p longa 
e t  48p la ta ;  isthmo 15-18~ la to;  sinu funduin versus ampliato, ~nedio iere clauso, 
ore modice ampliato; selllicellulis ambitu transverse oblongis, apice leviter rotundato- 
truncatis, angulis basalibus rotuildatis niargiue crebre ininiiteque sinuato-crenulatis, 
in superficie frontali seriebus quinque vel sex graiiulorum rotundato-conicorurn 
concentricis: orilatis; pyreiioidibus e t  chlorophoris in utraque seinicellula binis. 

87. Cosmarium quadrilaterum, sp. nova. 

Plate XI ,  fig. 111 a-c. 

Plate XIII ,  fig. 143. 
Cellula a fronte visa circumscriptione exacte rectangularis, 5 1 ~  loi~ga, 45p lata, 

ad angulos paulluluin rotundata ; isthmo ~3~ lato ; siiiri lineari vel ab angulo interno 
ad orein usque sensim ~nodice ampliato ; seinicellulis transverse rectangulal-i-oblongis, 
basi subacutis, lateribus subrectis, apice truncato, vix convexiusculo, tnargiiiibus 
lateralibus e t  apicali crenato-grrululatis, granulis arcte al>positis ; seniicellulis a latere 
visis circularibus, ir~cisura iiledia haud profuuda, fundo acuto ; cellula a vertice con- 
specta oblongo-elliptica, polis rotundatis, lateribus leniter coilvexis ; superficie mem- 
branae frontali, laterali apicalique granulis minoril>u.; inter se pautlulum remotis 
uniformiter obsitis ; chlorophoris atyue pyreiioidibus centraliter positis, in utraque 
semicellula binis. 

Cosmnviz~nz qzrodrilatcrz~nz is very close to E .  fisczido6~oonzci, \Voile. (:enerally 

the latter,:,species is smaller in size, the cells being .33-38p lorig and zg-3fiP broad, 
although Borge nientions that  Australian specimei~s measure up to 45.5p in le~lgtll alld 
breadth. Wallicli's ineasureinei~ts of Indian specinleiis of (1. ~ ~ s c I A L ~ o ~ ~ ~ o o ~ ~ ~ ~  are 
according to  Turner : 

Length 33pJ breadth 2g r .  
In  all the illustrations of C'. $se,rdohvoorrzci seen by us all the ~liargi~lal gl.allllles~ 

whether seen in front, side, or end-view are similar to tliose occupying the inter- 
marginal part:$ of the cell-wall and are silnilarly slightly remote froin each ol-her, not 
touching each other and of soniewhat larger size than in C.  q~radvilnlcvlrgn. 
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C. pseadob~oonzez has bee11 reported from Wales, Galicia, the United States, 
Brazil, Africa, Central China, Java, Ceylon and Northern India. For illustrations of 

this species see : Wolle, Uesmids, U. S., t .  LI ,  fig 36, 37 ; Turner, Freshwater Algae 
of East India, t. IX, fig. 41 ; West, British Desmidiaceae, vol. I V ,  t. C, f .  7, 8 ;  West, 
Fresh-water Algae of Ceylon, Trans. Lin. Soc., vol. VI, Bot., t .  XXI, fig. 4. 

88. Cosmarium decacuminatum, sp. nova. 

Plate VIII,  fig. 80. 

Cellula a fronte visa a~nbi tu  tru!icato-elliptica, 3(jkt longa, 27p lata ; isthmo 
9, lato ; siuu fere aequaliter lineari, ore vix anlpliato ; selnicellulis circumscriptione 
subtraperoideis, angolis basalibus obtusis, apicalibus rotundatis, apice truncato 1 6 ~  
lato; ine~nbrana verruculosa, verruculis confertis, in superficie frontali in series 
margini parallelas dispositis; sen~icellulis a latere visis incisura abrupta separatis, 
subovatis, apice rotundato-truncatis; a vertice visis oblongo-ellipticis, polis sub- 
acutis; pyleiioidibus in utraque seniicellula singulis. 

Cosmariut~z decncunzi~zntutn is closely related t o  tlie following species, bu t  differs 
from it by the inore rounded upper angles seen in face-view, by the abrupt incision 
as seen in side-view and by the poles of the apical surface being rather acute. 

Sg. Cosmarium sexlaterum, sp. nova. 

Plate VIII, figs. 79 a-c, fig. 81 a-c. 

Cellula a fronte visa ambitu fere sexangularis, rnedio profunde constricts, 
lateribus fere acquilongis, longitudine cellulae Z Z - ~ ~ P ,  latitudine 20-.27~, crassi- 
tudi~ie 10-15p, parte apicali 12-18~ lata, 4-% lllaxiillae latitudinis; isthtno Io-ISp 
lato; sinu anguste lineari, latjtudine aequali aut  aiigulo interno paullo ampliato; 
semicellulis anibitu a frollte visis trapezoideis, ad angulos inferiores obtuse 
rotundatis, lateribus apiceiil velsus inclinatis, margine apicali recto; nlembrana 
tuberculis parvis, densis, in series tres ad quitlque margini subparallelis ordinatis 
ornata, serie extillla tuberculorum nlargiiiali ; seinicellulis a latere visis ellipticis, 
a vertice collspectis obloiigo-ellipticis, polis rotundato-obtusis ; chlorophoris atque 
PYrenoidibus in utraque semicellula singulis. 

90. Cosmarium subprotractum, sp. nova. 

Plate VIII, fig. 78 (1--c. 

Cellula a ftonte visa a111bitn trullcato~subelliptica, 15p lollga, 12-1311 lata ; 
isthmo angusto, circiter 4p lato ; sinu lineari, ai~gustissiino ; selnicellulis ad allgulos 
iuferiores obtusiusculis ; lateribus parte illferiore cull1 sinu angulurn rectulll forman- 
tibus, supra inedioal leviter coi~cavis, semicellulis idcirco apicein versus breviter 
productis; lllargine apicali recto, latitudine lnaxi~iln cellulae tertia parfe brevlori; 
lnembrana crebrissime gra1lulata, grallulis inarginem apicalem atque secundum 
nlargilles laterales sex ; selnicellulis a latere visis sabcircularibus, incisura niodice 
profond. ; a vestice corisyectis ellil,tico-rliomboidein. p l i s  obtusis, fere subacutis; 
PYreuoidibus ill utraque semicellula sillgulis. 



As regards the face-view Cosmuriz~nt scibpvotractz~m has some resemblance to c. 
protructzcm, (Naegeli) De Bary, C. Corbukr, Br6bisso11, C. Sportella, Brkbisson, and 
C. Turpinii,  Brkbisson, see West, Brit. Desn~idiaceae, vol. 111, t .  LXXXII ) ,  but it 
differs from all of them by the  absence of a central inflexion and in other characters. 

91. Cosmarium protractulum, sp. nova. 

Plate X ,  fig. 101. 

Cellula a fronte visa tat11 lata quain longa, I jr diametro ; isthnlo dimidio angu- 
stiore latitudine cellulae ; siuu angulo interno circulariter ampliato, deinde anguste 
lineari, ore vix ampliato; senzicellulis ad augulum inferiore~n obtuse rotundatis, mar- 
gine laterali a u t  cum lines transversa cellulae aligulurn rectunl efficiente aut  saepius 
convex0 rotundatoque, apice paullulum producto, truncato, recto ; lateribus apiceque 
minutissi~ne sinuoso-granulatis, superficie tota granulis vacata. 

This species closely resembles in i ts  ou tlirle and diine~lsions our species Cosnz3viun~ 
subprotmclum, b u t  the isthillus of the lat ter  has  only half the breadth (+), and, 
what is of special importance, the front surface of C. protructulum is entirely devoid 
of grauulation. We have seen only eiripty cells and have therefore riot been able to 
ascertain the  number of pyrenoids in each semicell. 

.IlIl'HROL)ESMUS, Ehrenberg. 

92. Arthrodesmus convergens, Ehrenberg 

Plate X I ,  figs. IIG, 117, 118. 

Cellula a fronte visa circumscriptione late elliptica, niedio late profundeque 
iucisa, 4 5-48 (33-54)r longa, sine spinis 48- j7 ( 4 ~ 6 4 ) ~  lata ; spinis 4-6 (5-15)~ 
longis ; sinu ex angulo interno anguste rotundato mox valde anipliato, n~arginibus 
convexis, in spinas singulas, validas, acutissiinas, convergentes vel rectas trauseutl- 
tibus, seinicellulis asyinmetrice oblato-ellipticis, margine supra spinas leniter convex0 
i-el apice vix applanato;  cellula a latere visa utrinque ~ned io  cordatin1 incisa, semi- 
cellulis subcircularibus; a vertice conspecta elliptico-oblonga, ntrinque in spinan1 
singulam acuininatim proclucta ; pyl.elloidibus in utraque senlicellula singulis, centra- 
liter positis. 

Two varieties occur :-- 
var typicn (plate XI ,  fig. 116)) with the opposite s p i ~ ~ e s  belonging to the two 

semicells convergent, and 
var,  rectispitzn (plate X I ,  fig. 117, 118) with the spines parallel. 

De Toni, Clzlorofihyccac, p. 1058. 
Ralfs, Brit. Destnids, p. 118, t .  X X ,  fig. 3. 
Cooke, Brit. Ucsnzids, p. I ~ G ,  t .  XLVII,  fig. I .  

Wolle, Llesmitls U .  St. ,  p, 9.5, t .  X X I I I ,  fig. I < ) - - L  I .  

Tlbrll~l', p .  134, t .  XI ,  fig. 42, t .  XI I ,  fig. , $ I .  

West, Brit. Destrtidiace(rc, vol. IV, p. 106, t .  CXVI, fig. 4-13. 
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XANTHIDIUM, Ehrenberg. 

93. Xanthidium fasciculatum, Ehrenberg. 

Plate XI I ,  fig. 119 a-c. 

Cellula a fronts visa circun~scriptione subpolygono-prolato-elliptic% siue spinis 
56 (44-77)r longa, 48 (.+4-h5)r la to;  i s thn~o 16 (12-21)~ l a to ;  sinu au t  lineari atlt 
angulo interno amnpliato, deinde plus minusve constricto, ore iterum ampliato ; semi- 
cellulis transverse polygono-ellipticis subreniformibusve, ad angulos plus minnsve 
rotundatos spinas geminas, subbreves, validas, acutissimas, (8-) 11-16~ longas geren- 
tibus; superficie intra~narginali in centro cuin protuberantia humili granulis circum- 
data, aut protuberantia nulla, inaxilna parte areae laevi ; semicellulis a latere visis 
subcircularibus, in parte lnedio cum protuberaotia, raro sine ulla p ro t~~be ran t i a ;  
cellula a latere conspecta ad angulos apicales paribus spinaruin instructa, media sub- 
cordatim iucisa ; a vertice visa elliptico-oblouga, lateribus leviter convexa, ad angulos 
polorum rotundatorum bispinosa ; pyrenoidibus in utraque semicellula singulis ( vel 
binis), centraliter positis. 

Xanthidizrm fnsciculatun~ has been reported from various parts Europe, fro111 

Greenland, the United States, Brazil, Africa, and North Eastern India. 
De Toni, Clzlovophyceae, p. 918. 
Ralfs, Bvit. Desmids, p. 114, t. XX, fig. 4. 
Wolle, Desmids U.S  , p. 93, t .  XXII ,  fig. 4, 5. 
Tztrrle~, p. 100, t. XII ,  fig. ;.+. 
West, Brit. Desmidiuceue, p. 75-77, t. CXI, fig. 6-8. 

4 .  Xanthidium antilopaeum, (Bri.bisson) Kiitzing. 

Plate XVI, fig. 168, 169 a-c. 

Cellula fere tan1 lata quaill longa, 50 (42-76)r longa, 50 (42-72)r lata) l1ledi0 Pro- 
h i d e  constricta ; crassitudille cellulae 25 (21-37)p ; isthmo 15 (14.5-26)r lato; sinu ad 
angululn internurn rotundato, fere lineare, ad oreill alnpliato ; semicellulis a fronlLe 
visis a~nbito e l ~ n g a t ~ - ~ l l i ~ t i ~ i ~ ,  irregulariter hexagonis, angulis rotiindatis, axi 1na- 

horizeutali, qua111 asis ll~inor duple lollgiori; al~gulis apicalibus atque lateralibus 
"inis geminis ar~llatis ; spinis 15-20 (12--lo)r loflgis, validis, acutissi~nis, rectis vel plus 
minusve curvatis; area centrali superficiei frolltalis scrobiculis obsita, incrassata, 
"nbitu elliptica vel circulari, circiter 20, diallletro ; semicellulis a latere V ~ S ~ S  circula- 
ribus vel subcircularibus, rlledio pallllulll incrassatis, npice spinas binas divergentes 
Ortendentibus; a vertice conspectis ellipticis, nledio paullolom incrassatis, polis 
utrisque ~ ~ i n i s  modice divergelltibus nr~oatis. 

J4und's variety triquetvsnr and Scllmiedle's variety ircun are collsiderably larger. 
Xallthidiu~ alltilopaeuln is widely distributed. 

the exte~lsive literature nre may refer to  West, British Desinidiaceae, P.  b3, 
b4, 66, 67-70 of vol. IV .  
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95. Xanthidium raniganjense, Turner 

Plate XI, fig. 113 n-c. 

Plate XV. fig. 161. 

Cellula a fronte visa circumscriptione subcircularis vel saepius late elliptica, 
sine spinis 40-45 ( - j ~ ) ~  longa, 35-40 (-48)p lata, tam longa q u a ~ n  lata, vel paullum 
longior quam latior ; isthmo 10-1 jp lato ; sinu ad extresnitatem internam paullum 
ampliato rotundatoque, deinde contracto, fere clauso, orem versus iterum dilatato; 
semicellulis a latere visis subcircularibus; cellula a latere conspecta medio acute 
obtriangulariterque incisa ; a vertice visa elliptico-oblonga, polis rotuiidatis quinque- 
spinosis, latcribus modice convexis sine spinulis, axi nlaiore sesqui longiore quani axis 
minor; marginibus lateralibus atque apicali et linea intralnargiiiali spinis crebris 
brevibus obsitis ; tumoribus centralibus nullis, sed interdum areola supra pyrenoides 
circulo spinulorum circumdata; chlorophoris e t  pyrenoidibus in utraque seinicellula 
binis. 

Common in the Loktak Lake ; reported from the Raniganj Coalfield and Central 
India. 

Tztrrler, L.C., p. 102, t. XI I I ,  fig. 11. 

96. Xanthidium loktakense, sp. nova 

Plate VIII, fig. 82 n-c. 

Cellula a fronte visa tam lata quam longa, 2zp longa lataque; isth~no 6p lato; 
sinu ab  angulo interno acuto sensitn ampliato, ore ~ - 3 ~  lato; semicellulis a fronte 
conspectis transverse oblongis, lateribus cum axi transversario angulum rectum 
efficientibus, ad allgulos inferioribus atque superioribus ohtusos spinulis brevibus 
acutissimis binis instructis, tertia parte superficiei apicalis breviter sed lnanifeste 
protrusa, relinquis duabus partibus lateralibus fere planis vel paullulum concavis, 
parte elevata denticulata ; seinicellulis a latere visis septemlateris, lateribus basalibus 
semicellularuii~ inter se divergentibus, lateralibus parallelis, subapicalibus coi~cavis, 
terminali recto denticulatoque; cellula a vertice visa ambitu anguste elongato- 
subrhornboidea, angulis truncatis, niedio utroque latere rotundato-protrusa, polis 
rotundatis, lateribus concavis; polis atque protrusionibus lnediallis utroque allgulo 
spinulis binis instructis; pyrenoidibus conspicuis, ceiitraliter positis, atque chlorophoris 
in utraque semicellulis singulis. 

Xantlzidiz~m loktnkcg~se is only distantly related to S, i~ldzcz~m, 1,agerheim. 

STAURASTRUM, Meyen. 

97. Staurastrum muticum, Brkhissou. 

Plate XII ,  fig. 128 ti-c.. 

Cellula a fronte visa ambitu circularis vel late prolato-elliptica, 36 ( 2 2 - 4 4 ) ~  lol~ga, 
30 (21-38)p la ta ;  isthnio 1 2  (7.5-12)~ lato; sinn al~erto,  obtriangulnri, ~naginiber 
rotundatis, angulo interno acuto, apertura circiter IO,L lata ; seniicellulis asyiiiinetrice 
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dliyticis "el rubreniiormibos, a11u10 supra si~lutll obtuse rotuadato, ~llargitle super 
sngulum coovexo; cellula a vertice visa circunlscriptione triangularis (vel quadri- 
nngularis), angulis late rotundatis, lateribus concavis ; meinbratla laevissima, firma ; 
pyrenoidibus in utraque selnicellula singulis, conspicuis. 

Staz~rastrum muticurn is cosmopolitan. 
De Torzi, Clzlorophyceac, p. I 177. 
Rnlts, Bitit. Desmids, p. 125, t. XXI,  fig. 4, t. XXXIV, fig. 13. 
Rnbefzhorst, Flor B u r .  Alg . ,  111, p. zoo. 
Wolle, Desmids U . S . ,  p. 119, t .  XXXIX,  fig. 11, 12. 
Cooke, Brit. Desmids, p. 156, t .  LI, fig. 6. 
Hajzsgirg, Prod~~onzus, 1). 2 10. 
l!'cst, Brit. Desnti(lzacenr, vol. IV, p. 1.33-135, t. CXVIII, fig. 16-20. 

q8. Staurastrum triskeles, sp. nova. 

Plate XII ,  fig. 129 n-c. 

Cellula a fronte visa quadriloba, 1 8 ~  lotlga lataque, lobis divergentibus ; isthmo 
lato; sinu lato, fere rectiangulo, angulo apice subacuto ; semicellulis a fronte visis 

ambitu obtrii~ngularibus, apice profunde retusis, a vertice conspectis ambitu triangu- 
laribus, lateribus concavis, polis late rotundatis ; lobis crassis, angulum 120" inter se 
efficientibus, oblique sursum divergentihus, subcylindricis, apice hemisphaerice rotun- 
datis; pyreuoidibus conspicuis, iu utraque semicellula singulis ; membrana laevi. 

The relationship of the present species appears t o  be with St.  Clepsydra, Nordstedt, 
St. iitelegnjzs, W. ct G. S. West, but the differences are considerable. (Compare 

West, British Destnidiaceae, vol. IV, 152--151, t .  CXXII,  fig. 6. and t. CXXIV, fig. 
2-4.) .St. Clefisyd~n has been reported from Northern Europe, Greenland, Poland, the 
United States and Brazil ; .St. i~zelegn~zs, has only been found in a loch on the island 

Lewis belonging to the Outer Hebrides. 

99. Staurastrum orbiculare, Ralfs, var. depressurn, Roy et  Bisset. 

Plate XII ,  fig. 125 a-b. 

Cellula a fronte visa circutnscrilltione orbicularis, vel paullulum longior quam 
latior, 22-30,, longa, 25-27r lata ; sinu lineari, ad orenl vix ampliato; isthmo 6-9, 
lato ; ~l le~nbra~~a  laevi ; selnicelltllis semicircularib~s, apice uniformiter rotundatic 
"el paullu~n depressis (saepe unn  senlicellula stricte semicircularis, altera rotun- 
data-subtruacata) ; angalis hasalibus obtuse rotutldatis; pyreooidibus in utraque 
~elnicellula sin~ulis. - 

Sl(~urnrtrum orb ic~l~rc ,  \Tar. drpr.cssr*tn has been reported fro111 England, Wales, 
Scotlalld, Ireland, Sweden, i'Jortllern Russia, Galicia, Central China, Japan, Siam, 
hradagascar, Australia and New Zealand. 

De To*i, (:l/lorofihyceac, p. 1181. 
s t ,  i f .  Desrrtidiacme, vol. IV, 1,. 158, t .  CXXIV, fig. 17-19. 
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TOO.  S t a u r a s t r u m  t h a n g a i c u m ,  sp. nova. 

Plate XI I ,  fig. 127 o-c. 

Cellula a fronte visa tam lata quam longa, longitudine circiter 2 1 ~ ,  ~nedio pro- 
funde constricta ; lnembrana laevissima, haud punctulata ; semicellulis transverse 
oblonga, lateribus rotundato-convexis, apice truiicato, au t  recto au t  leniter convexo, 
liaud retuso ; siilu ad orem clauso, ad angulum inter~lum paullulum ampliato ; isthmo 
circiter Gp l a to ;  cellula a vertice visa ambitu triangularis, angulis late rotundatis, 
lateribus manifeste incurvis ; pyrenoidibus in utraque semicellilla singulis, conspicuis, 
centraliter positis. 

The affinities of the  present species are undoubtedly with Stuztrastrunz retuszim, 
Turner (see Tnrner, Fresh-water algae of East  India, p. 104, t .  XI I I ,  fig. 13 ; West, 
British Desmidiaceae, vol. IV, p. 160 ; also \Vest, Fresh-water algae froin Burma, in  
-1unals of the Royal Botanic Garden, Calcutta, vol. VI,  part  11, p. 216, t.  XI,  fig. 30- 
2 )  The typical form of S t .  r c~ t~~sz~rn ,  a s  described and figured by Turner, has semi- 
cells which in front-view are tropezoidal in outline and, as the name indicates, the 
apical margin is retuse ; West's figures are similar, although figure 32 of plate XV of 
the  account of algae from Burina comes tolerably close t o  our species. Staurastrum 
rc*fltstcm, var. hoveale W. et .A. S. \Vest, although smaller, is similar in outline, except 
that  the sides of the  triangular vertical aspect are less incurved than seen in the Lok- 
tak Lake specimens. 

I t  lnay be advisable to u~ i i t e  St~iz~rastrzfinz ret~isum var. horenlc with St. loktakense ; 
the  two agree with each other in the outline of the  cell and in the total absence of 
punctulatiolls in their membrane. We should have preferred t o  adopt the name St. 
boreale, if t ha t  name were not inappropriate with regard to a species which occurs 
also in subtropical regions, the name, in addition, being originally applied only to a 
variety. We may therefore distinguish two varieties- 

Var s u b t r o p i c u m ,  z I, and more in length and breadth, and 
Var. boreale, 16-19, long and broad. 

101. Staurastrum Dick ie i ,  Ralfs. 

Plate X I I ,  fig. 123 a-h. 

Cellula a f roi lk  visa fere circularis, 24-3zy longa, 26-30,' lata ; isthnlo 8- lop 
lato ; sinu ex parte interiore angustissirno, fere lineari, modice arnpliato ; inelnbralla 
firma, laevi ; semicellulis selnicircularibus, angulis b;tsalibus acutis, in spinas brevis- 
simas, I-I'5r (in aliis fornlis 2-:3,') productis, spinimpposit is  seinicellularum plus 
minusve inter se convergentibus ; cellulis a vertice visis circumscriptiolle triangularis, 
lateribus 3op longis concavis, polis rotundatis in spinam validan1 terminatis; pyre- 
noidibus in utraqne setnicellula singulis, couspicuis. 

Slal~vaslrum Llickiei has been reported fro111 various parts of Europe, NovaYa 
Zemlya, the  United States, Japan,  Siberia, Northern India. and New Zealand. 

De Toni, Clzlorophyceac, p. 1130. 
Rolls, Brit. Desmids, p. 123, t .  X X I ,  fig. 3. 
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Cl~ollc, 1)esmids (!..S., p. 122, t .  XL, fig. 5, 6, t .  LI ,  fig. zu, 21 

Cooke, Brit. Desmids, p. 140, t .  XLIX, fig. 3. 

102. Staurastrum deiectum, Brhbisson. 

Plate XII ,  fi. 120, t. a, b, 121 a, b,  122 a-C. 

Cellula a fronte visa 16-3op longa, sine spinis 18-zsP lata ; isthmo tertiam par- 
t e ~ n  cellulae latitudiilis nletiente, interdtlm distincte elongate; sinu semielliptico aut 
latissiine obtriangulari, inasginibus subrectis vel convexis, angulo interno acuto ; 
semicellulis atnbitu subtrapezoideis vel obtriangularibus, apice subtruncatis vel con- 
vexis vel concavis, medio marginis apicalis interdum leviter inciso, polis in spinam 
validain brevem inflexam vel reflexam abeuntibus ; spinis 3-5 (-8),,~ longis ; pyrenoi- 
dibus in utraque semicellula singulis. 

Reported froin various parts of Europe, from the United States, Siberia, North- 
ern India, and New Zealand. 

De Tofzi, Clzlorophyceae, p. I 137. 
Ralf, Brit. Desmids, p. 121, t. XX, fig. 5. 
Hassnll, p. 3jo, t. LXXXIV, fig. 8. 
Wolle, Desmids [J.S., p. 121, t .  XI,, fig. 7-11. 

Coohe, p. 138, t. XLIX, fig. I. 

Tzbyfzer, p. 106, t .  XIX,  fig. 11. 

103. Staurastrum Annandaleanum, sp. nova. 

Plate XII,  124 a-b. 

Cellula 4Sp longa, 36P lata ; isthmo 1 5 ~  lato ; sinu latissimo, ad angulum 
internurn constricto; senlicellulis trigono-obpyrainidatis, costis lateralibus media 
rotundato-retusis, angulis apicalibus rotundatis e t  aculeo valido, fere verticali, brevi, 
acute munitis ; cellula a vertice visa ambitu triangulari, polis rotundatis ; lateribus 
llltdio concavis, distailtia inter angulos 34p ; membrana laevi ; chlorophoro semicel- 
lulae subconformi, a vertice conspecto late obtriangulariter trisect0 ; pyrenoidibus 
ln utraque seinicellula singulis. 

104. Staurastrum loktakense, sp. nova. 

Plate XI I ,  fig. 131 a-b. 

Cellula a fronte visa circumscriptio~le quadrata vel rectangulari-oblongs, 2 4 ~  
loilga, 1 h z +  lata; sinu isosceles-obtriangulari, fundo acuto ; isthmo gr lato ; mem- 
brans firlna, laevi; sen~icellulis a frollte visis obtriangularibus, apice truncate, 
recto, angulis interne rotundatis, externe aculeis tribus, validis, acutis, brevibus, h p  

longis arlnatis ; cellula a vertice visa cruciforlnis, processubus apice rotundatis, 
longitudille tertia pars cellulae diallletri ; pyrenoidibu~ in utraque cellula Singulis, 
colls~icuis, celltraliter positis. 



10 j. S t a u r a s t r u m  H o r a e ,  sp. nova. 
Plate XII ,  fig. 130 a-c. 

Cellula a fronte visa circulnscriptione rectangulari-oblonga, 2 4 ~  longa, 1 8 ~  lata ; 
isthmo 9p la to;  sinu arnplo, obtriangulari, angulo interno fere recto; membrana 
firma, laevi ; seillicellulis a fronte visis circumscriptione inaequaliter sexangulari, 
inferiore parte laterum extrorsum inclinata, superiore parte verticali, margine apicali 
recto, spinis duabus ad angulos positis e t  duabus intermediis instructo, superiore 
parte laterum spinis duobus armata, margine inter spinas retuso; cellula a latere 
visa ambitu inaequaliter pentagona, laterihus sinum apertum limitantibus rectis, iis 
ad apicem convergentibus, ad angulos spinis binis, medio spina singula armatis, inter 
spinas retusis ; cellula a vertice conspecta stricte quadratn, at~gulis rotundatis atque 
spinis tribus obsitis; chlorophoro in coilspectu frontali et laterali in utraque semi- 
cellula late obtriangulare, in conspectu apicali cruciformi ; pyrenoidibus in utraque 
semicellula singulis. 

106. S t a u r a s t r u m  P r a s a d i a n u m ,  sp. nova. 

Plate XI,  fig. 114 a-b. 
Cellula a fronte visa circumscriptione transverse oblongo-elliptica, 6op lata, 3gP 

longa ; isthmo circiter lop lato ; sinu obtriangulari, late aperto, fundo anguste acuto, 
lateribus obscure sigmoideis, introrsum laevibus, extrorsum denticulis 3-4 obsitis; 
semicellulis a fronte visis subtrapezoideo-obtriangularibus, inargine apicali leniter 
ulliformiterque convexo, denticulis crebris (12-14), breviter conicis, truncatis, bi- 
apiculatis ornatis ; polis bidentatis ; superficie frontali serie denticuloruln intra- 
nlarginali notata, ceteroqui laevi; cellula a vertice visa fusiformi-elliptica, versus 
p010s spinis binis instructis aculninatim angustata, in sectione optics lineas denti- 
culorum ostendens, axi minore 1 2 ~  longa; pyrenoidibus, u t  videtur, in semicellula 
utraque binis. 

The present species is undoubtedly a Staurastrum; the contents of the cell 
under the influence of the preservative are greatly contracted, but their appearance 
clearly indicates the presence of two pyrenoids in each semicell. Although most of 
the species of Staurastrum possess only one pyrenoid in each semicell, St. grande 
may have r-3. 

107 S t a u r a s t r u m  lep toc ladum,  Nordsteclt. 
Plate XII I ,  fig. 140, 141 a-b. 

Ce!lula 35-45p longa, medio leviter itlcisa, angulo interno incisurae acuto; isthmo 
8-12~' lato ; semicellulis a fronte visis $ark inferiore subcan~panulatis, apice plus 
minusve convexis, paullum sub apicem utroque latere in processum achroum, elonga- 
tun1 e basi ad apicem breviter bi-vel trispiculosum gradatim attenuatum transemti- 
bus, processubus quattuor cellulae in eodem plano verticali dispositis, rectis vel ~111s 
minusve recurvis, marginibus cellulae atque processuum minutissime crebreque 
sinuato-crenulatis, superficie inferiore semicellularum saepius laevi ; semicellulis 
prope apicem medium aut  aculeis oblique dispositis praeditis aut sine aculeis; 
cellula a vertice visa centro subcircularis, aculeii binis oblique oppositis aut sine 



ALGAE OF THE LOKTAK LAKE, 307 

aculeis, in processum gracilem latere utroqne prolongata ; pyrenoidibus in utraque 
semicell~la singulis. 

~ 0 t h  var. typicuwt (see Wolle, Deslnids of the United States, t. XLIV, fig. 4-5) 
and var. carnuturn Wille (see Turner t. X I V ,  fig. 12, 16) occur in the I,oktak Lake ; -~ 

\Tar. corn.utzcm appears to be rather more coInmon. 
Stawrastrum leptocladum typicctm has been reported from the United States and 

Brazil and possibly occurs in Burma, whilst the variety cornutum has been gathered 
in Brazil, in Central India and in the Raniganj Coalfield. 

The dimensions of St. leptocladu?n are according to Nordstedt : length 30-38cl, 
width including horns 66-97p ; according to LVolle : length Z S ~ ,  width including 
the horns 80-looll; the Brazilian var. cornuta is, according to  Wille, 4op long, 100, 

wide; Turner gives the dimensions, according to  Wallich's drawings : length 45-socl, 
breadth g0-98~, thickness 17 u, horns 3 3 ~  

DE Toni, Chlorophyceae, p. 1233, 1234. 
Turner, p. 121, t .  XIV, fig. 12-16. 

108. Staurastrum ascendens, sp. nova. 

Plate XIII ,  fig. 142 a-c. 

Cellula a fronte visa biobtriangularis, quadricornuta, cornubus ascendentibus, 
circiter 1 2 ~  longis, basi 5-6p, spice 2-z.sp crassis, distantia inter apices cornuum 
eiusdem semicellulae 30r, inter apices oppositos ambarum semicel~ularum 36-40~; 
longitudine cellulae 18-ZI~, latitudine e t  crassitudine 9-IOP; semicellulis a fronte 
visis circumscriptione (cornubus exclusis) obtriaugularibus, marginibus lateralibus 
modice convexis in marginem exteruln cornuutn sensim transeuntibus, omnibus 
creberritne sinuato-denticulatis, ~nargille apicali semicellularum spinulis binis hidenti- 
culatis instructis, cortiubus apice bispinulosis; cellula a latere visa medio acute 
incisa, ambitu oblongo-elliptica, utrinque in cornum sublinearem attenuata ; a vertice 
visa elliptica, bicornuta ; pyrelloidibus in utraque semicellula singulis, centraliter 
positis. 

This species belongs to the group which includes, among others, St. tetracerztm 
Ralfs, St. leptocladum Nordstedt, St. gralatoriuw~, Nordstedt and St. assurgegzs Nord- 
~tedt; its front-view and ornamentatioll distinguislies it a t  once from all the other 
Species of the group. 

109. Staurastrum manipurense, sp. nova. 
Plate XII, fig. 132 (1-0 ; fig. 133 a-b ; fig. 134 a-b ; fig. I35 ; fig. 136 a-b- 

Cellula, cornubus inclusis, a fronte visa 30-35r lata, 21-z9p longs; isthmO 
6-12~  lato; sinu valde aperto, subsemielliptico, angulo interno acuto, alnplitudine 
aperturae plus pars dimidia latitudillis cellulae (cortlubus inclusis) ; semicellulis a 
lronte visis anibitu subtrapezoideis ; rnargine apicali paullum convexo, lateralibus 
'ydice concavis, marginibus olnnibos minute silluosis ; processubus e basi ad apices 
bl:vel t r i s ~ i n u l ~ ~ ~ ~  setlsim attelluatis, trallsverse rugulosis; cellula a vertice visa 
trl-ve' quinque-"el ~ e x r a d i a t ~ ;  ~hloroplloro a vertice visa aut  lobato aut  stellato, 
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lobis acutis vel obtusis, integris vel bifidis, eodem numero qualn radii ; pyrenoidibus 
in utraque semicellula singulis, conspicuis. 

It is possible t h a t  more than one species is included in the above description; 
bu t  the  state of preservation of the specimens renders an accurate description of the 
chlorophore impossible. 

110. Staurastrum dicodon, sp. nova. 

Plate XII ,  fig. 137 a-b. 

Cellula bicampanulata, 36p longa, cornubus inclusis, 39p lata, sub cornua 
circiter 1 8 ~  diametro ; isthmo 9 p  diametro ; sinu amplissimo, apertura maxima inter 
apices cornuum oppositorum plus ~5~ metiente ; processubus a vertice visis radian- 
tibus, in exemplaribus visis quinque, marginibus minutissime sinuosis, apice sub- 
truneato retuso vel bispinuloso ; incisura mediana cellulae manifests, sed millime 
profunda; margine apicali modice convexo; chlorophoro forma cellulae conformi, 
a vertice viso obtriangulariter quinquelobo, lobis bilobulatis ; pyrenoidibus in 
utraque semicellula singulis, conspicuis. 

III. Staurastrum pseudosebaldi, Wille. 

Plate X I I ,  fig. 126 a d .  

Cellula bicampanulata, 45-50,~ longa, distantia inter apices processuum longi- 
tudinem cellulae circiter quarta parte excedente; isthnlo 15~ '  la to ;  sinu truncato- 
semielliptico, amplissimo, inter apices processuum circiter 45p lato, ad angulum 
internuin brevissime obtriangulariter constrict0 ; semicellulis prope basim seriebus 
binis horizontalibus spiculorum obtuse conicorum praeditis, lateraliter gradatim 
in processus (cornua) apice tricuspidatos rectos vel paullum incurvos, seriebus quat- 
tuor denticulorum obsitos tianseuntibus; cellula a vertice visa triangularis, triradiata, 
lateribus concavis, superficie apicali inodice convexa, dentibus truncato-conicis vel 
obscure bidenticulatis, circiter 3p longis instructa; chloroplloro corpori cellulae sub- 
conformi ; pyrenoidibus in utraque semicellula singulis, conspicuis. 

The Loktak Lake form comes close to  the form first described by Wille, which is 
said t o  have been found in the Himalayas. 

Forms of this species have been observed in Bohemia, Poland, Norway, the 
IJnitecl States, Siberia, ancl New Zealand; Turi:el- describes two varieties from 
the Raniganj Coalfield. 

De Toni, Chlorofihyceue, p .  1178, 117'3. 
Wolle, Desmids U.S.,  p .  139, t .  XLVI, fig. 8, 0. 
Turner, p. 123, 124, t. XIV,  fig. 14, t. XVI, fig. 14. 

112. Staurastrum pansum, Turner. 

Plate XI I I ,  fig. 139 a-b. 

Cellula 27 (-33)r alta, e sen~icellulis forma pyramidis trigonalis fere acquilateralis 
apice truncatae composita ; basi pyramidis modice rotul~clato-convexa, zonis angola- 
riis rotundato-obtusatis, tnedio it~fractis, parte suprsbnsali fere verticali cum parte 



AmAE OF THE LOKTAK LAKE. 309 

subapicali obliqua angulum obtusum eficiente; angillis omnibus processubus geminis, 
brevibus, validis, inter se divergentibus, apice tridentatis 6-8p longis instructis; 
zoois lateralibus inter processus asymmetrice incavatis, parte earum ad isthmum 
inc]inata sigmoideo-curvata; cellula a superficie latiori visa circumscriptione triangu- 
larir, angulis late rotundalis ; lateribus iithmi circiter diinidia longitudine quam 
htera superficiei oppositae, partibus duabus zonarum lateralium fere tertiam partem 
zonarurn superficiei terminalis metientibus ; pyrenoidibus in utraque semicellula 
singulis, conspicuis, centraliter positis. 

The species was founded by Turner on specimens collected by Dr. Wallich in the 
Raniganj Coalfield. 

Turner, 1. c. p. 117, t. XII I ,  fig. 32. 
Plate XII, fig. 138 represents a species of Stnurnstrum evidently belonging to  the 

group of which St .  gracile Ralfs is a member. I t  was represented only by a single 
specimen and we have secured only the end-view. 

SPHAEROZOSMA, Corda. 

113. Sphaerozosma pygmaeum, Cooke. 

Plate XIV, fig. 150 a-d. 

Cellulae it1 filaineiltum taeniiforme superficiebus terminalibus subplanis firme 
coniunctae, 8-lor longae, (8-)10-1zCL latae, 6p crassae, in exemplaribus loktakensibus 
latiores quain loligiores; a frorite visae lnedio sinu aut  rotundato-obtriangulari 
aut sublineari fundo acuto profunde incisae; selnicellulis a fronte visis lineari-oblongis, 
lateribus rotu~ldatis ; a latere collspectis circularibus ; a vertice visis linearibus, polis 
rotundatis, 1 2 ~  longis, 6p latis; istlimo 4p lato; conteiitu dense granuloso ; pyrenoidi- 
bus in utraque se~nicellula singulis, centraliter positis. 

Reported from England and Ireland. 
Tolzi, Chlorophyceae p. 793. 

Cookc Z I L  Grevillea, vol. IX, p. 39. 

1 1 4  Sphaerozosma pulchrum, Bailey, sub. sp. thangaense, subsp. nova. 

Plate XIV, fig. I 47 a-e, fig. 148 a-c. 
Cellulae in filull~ longuli~, taeniiforme, inanifeste tortum coniunctae, a fronte 

"isat circu~nscri~tione transversim oblongae, tertia parte vel dimidio brevior quam 
latior, profunde bilobae, 10-16~ lollgae, 2 2 - ~ 7 ~  latae, crassitudine cellulae lop ; lobis 
'Otundatis; isthlllo 6c lato; sinu a.ut feye lilleari aut  saepius e f1111do acuto sensim 
""pliato; semicellulis a front- visis lineari-oblongis, a latere conspectis circularibus, 
a vertice visis ~ b l ~ ~ g ~ - ~ l l i ~ t i ~ i ~ ,  polis obtusis; pyrenoidibus in utraque semicellula 
""galis; Processus brevissimi inter cellulas frequenter adsuiit. 

just mentioned, a pair of tubercles a t  the end surfaces of the cells is frequent- 
ly ; they are Inure evident 011 tile outer end-surfaces of the cell chains ; within 
the they appear, wllere present, to be squeezed together. Wolle's figure 12, 

LIX, in Fresh-water Algae of the United States, indicates the existence of termi- 
llal tubercles. 
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All the other forms previously described by various authors are distinctly or 
even considerably larger than the Loktak form. Thus the dimensions of var. brasilien- 
se are : length 37-43~, breadth 70-84p, thickness 2 ~ - 2 5 ~ ,  width of isthmus 2 1 - ~ 6 ~ .  
Whether Lundell's var. triquetrum belongs really to  Sph. pulchrum may be considered 

doubtful ; i t  is 24p long and 36p broad (De Toni, Chlorophyceae, p .  794). Nearer 
t o  our subsp. thangaense, as far as dimensions are concerned, is SPondylosium 
Lundellii, Borge (see Borge, in Arkiv for Botanik, vol. XV, No. 13); i t  is 18.5~ long, 
31.5-3=jp broad, 18-lgp thick, the isthmus being 2 3 - ~ 4 . 5 ~  wide, but as shown in 
fig. 6 of t. 6 of the publication just cited, the cell of Sp. Lundellii as seen from the top 
appears oblong with nearly parallel sides and triangularly produced ends. 

Sphaerozosma pulchrum appears to  be chiefly confined to the United States and 
Brazil. For literature refer to 

De Toni, Chlorophyceae, p. 793, 794. 
Ralfs, Brit. Desmidieae, p. 209, t .  XXXV, fig. 2.  

Wolle, Desmids U.S., p. 29, t .  IV, fig. I, 2. 
Wolle, Freshw. Algae, U.S., p. 22, t .  LIX, fig. 2 and Bovge, I. c .  

115. Sphaerozosma trilobum, (Joshua pro var. Sphaerozosinatis pulchri). 

Plate, XIV, 149 a-d. 

Cellulae in filum consociatae, 24-3or longae 15-30 (-45)p lalae, medio plus minus- 
ve profunde rotundato-incisae; setnicellulis a fronte visis rotundato-triangularibus 
(vel oblongis, apice late rolundatis) saepissime inanifeste inter se inaequalibus; 
isthmo 6-lop la to;  sinu ad angulum internum rotundato; cellula a vertice visa 
ambitu triangularis, lateribus conspicue concavis, polis late rotundatis ; pyrenoidibus 
in utraqlze semicellula singulis. 

We describe the form under a separate specific name, although it appears to be 
abnormal and possibly pathological. If the latter view should turn out to be 
correct, the form would not even be entitled to  varietal rank. Both it and Sfihaero- 
zos.ma pulchrz~m forma genuirra appear to  be rather common in the Loktak Lake, but 
we have observed no transitional forms between the two. Chains of cells without 
any separating walls developed between successive cells are not uncomnlon. The 
same appears to  be the case with the Eornl froin Lower Burma. The cells are, 
as a rule, attached to  each other by their narrower end. In the form collected by 
Dr. Romanis in or near Rangoon and described by Joshua the three lobes seen 
in end-view are attenuated towards their base, giving the end-view a propeller-like 
appearance and reminding the observer, to a certain extent, of Streptoti~cma triloba- 
tum Wallich or Phymatodocis alter+za,zs Nordstedt. In the Loktak Lake lorrn, 
however, the constriction is not seen. Spondylosium jzitelts (Wallich) Archer lnay 

also be compared (see Turner, t .  XVIII, fig. 6, 7, 10, 11, 17). 
De Toni, Chlorophyceae, p. 793. 
Joshua in Linnean Society's Joanzul, Botany, vol. XXI, p .  6.35, 636, t .  xXIIJ 

fig. I, 2. 
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116. Sphaerozosma manipurense, sp. nova. 
Plate XIV, fig. I52 a-c. 

Cellulae in filamenturn planurn vel plus lninusve tortLlm C O I I S O C ~ ~ ~ ~  et  prOCeSSU- 

bus binis brevissimis arcte appositae; a fronte visae ambitu fere quadratae, circiter 
lzrlongae lataeque, ad quartam partein hilobae, lobis rotundatis; sinu subquadrangu- 
lari "el obtriangulari, fundo rotundato : superficie terminali fere plana, utroque latere 
pmcessum tuberculiformem gerente ; semicellulis a fronte conspectis transverse 
oblongis, lateribus rotundatis; isthnio 6p la to;  senlicellulis a latere visis late ellip- 
ticis, fere circularibus; a vertice visis elliptico-oblongis ; pyrenoidibus in utraque 
semicellula singulis. 

The present species is closely related to Sph. filiforme, as  described by Ralfs, 
Cooke, Wolle, Hansgirg and Turner, but differs from that species by the tubercles 
connecting adjacent cells being very short, the result being tha t  the end-faces 
are practically in contact with each other and not leaving an appreciable gap between 
them, as shown in Cooke, British Desmids, t .  11, fig. 6 and in 'I'urner's monograph, 
p. 142, t .  XVII, fig. 20. Turner says with reference to the gap:  "Frondes non 
appositae, seiunctae; processus intervenientes foramen quasi formantes." Wolle's 
figures in " Desmids of the United States, " plate IV,  fig. 5 ,  6 shows the gap only in- 
distinctly, the ei~d-surfaces being more or less convex, as  also indicated by Turner, 
\lfhen he reinarks of the cells : " dorso len j ter convexis." We have llot observed 
forms between that depicted by Turner under the name of Sph. filiJorme and the 
M a n i ~ u r  specimen... The dilnensions of the former are stated to be : length of cell 
I 3 - 1 4 ~ ~  breadth 17'1g~, thickness 8-gp, breadth of isthmus ~ - 6 ~ ,  processes 3p. The 
absence of a rllucous sheath in our Loktak specimens is probably due, as in other 
cases, to the action of the preservative. 

117. Sphaerozosma loktakense, SP. nova. 

Plate XV, fig. 158, a-d .  
Cellulae in catenam pluricellularen~, haud fragileni coniunctae, a fr0nt.e visae 

circumscriptione octagonae, 2qp longae, 2 1 ~  latae, crassitudine 6-Xp, media obtriangu- 
lariter acuteque constrictae, spice utroque in processum subtrapezoideum 3 p  Iongum, 
1% laturn, 3 p  crassum, lateraliter subconvexo-rotundatuin, et  ad busin1 qp latum, 
spice truncatunl terminatae ; segmentis lateralibus cellulae ovatis, circiter 6p longis, 
a~i~ebrevissime mucronatis, lateribus convexis ; sinu ad angulum internum paullululn 
rotundato, haud plane acuto ; cellulae a latere visae partes quattuor orbiculares 
OStendentes, mediis binis terlninalibus gp diametro ; cellula a vertice conspecta 
lineari-oblonga, h-Rp lata, polis nlucrollula instructis, subrotundatis ; chlorophoro 
C1rcums~ri~tione cellulae silllili ; protoplasmate densc granuloso; ~yrenoidibus in 
utraque semicellula singu(is. 

As in other cases, the ahsellce of a mucous envelope in the Loktak specimens is 
"V'ently to the action of the preservative n~edi t~m.  The latter cause is clearly 
Shown have been at work in the case of Hyalotheca derilisnr forming part of the 
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I,oktak Lake collection ; in these specimens no trace of a mucous sheath is discernible, 
whilst fresh specimens gathered from a drain in Shillong exhibit the mucous envelope 
most beautifully. 

The present species appears t o  have its nearest ally in SPondylos ium lnmelZifeyum 
(Corda) Turner, var.  n t t e n u a t r ~ m  Turner (see Turner, Freshwater Algae of East India, 
p. 46, 47, plate XXI ,  fig. 2), but  in S p h .  lok taken se the connecting " cushion "--we 
should prefer the  term "buffer "-is subtrapeziform, with the end-surface broader 
than the  inner joint, whilst in Turner's figure the joint is somewhat broader than the 
end-surface ; further in Splz. loktakense the lateral main-lobes are ovate and inucronate 
and the sinus separating them is obtriangular, whilst in Turner's variety the main- 
lobes are narrow-oblong, rounded a t  their apex and the sinus is broadly sublinear. 
S p o n d y l o s i z ~ m  lnmel l i ferum and SPhacrozosma loktakense may be considered to consti- 
tu te  a distinct section of the genus Sphaerozosma.  

ONY CHONEMA Wallich. 
118. Onychonema laeve, Nordstedt, var. micracanthum Nordstedt. 

Plate XIV, fig. 151 a-c. 
Cellulae in catenam taeniiformem consociatae, processubus alternantibus, oblique 

positis, 4-6p longis coniunctae, a fronte visae ambitu transversim oblongae, 15-17r 
longae, 18-zrp latae, inedio profunde incisae; isthmo circiter 1 6 ~  lato;  sinu ad 
angulum internum subcirculariter arnpliato, deinde fere clauso, ad orem usque iterum 
obtriangulariter dilatato ; semicellulis a fronte visis transversim oblongo-linearibus, 
polis in aculeum minutissimum, 2-2.sp longum, rectum vel paullu~n inclinatum 
terminatis ; a latere visis subcircularibus, circiter lop diametro ; a vertice conspectis 
oblongo-linearibus, polo utroque in aculeum rotundato-attenuatis; pyrenoidibus 
in utraque semicellula singulis, centraliter positis. 

The species has been reported from Java (Nordstedt), Japan and Porto Rico 
(Lagerheim), Burma (Joshua), Berigal (Turner). The cells of the typical variety are 

often slightly larger and the spines are 5-zap long and conspicuously connivent. 
Turner's variety !., m i n u s ,  from Bengal does not differ from var. m i c m ~ z t k u m  in  
the dimensions of the cells, but  only by its spines being 5-6,~ long and connivdnt. 

HYALOTHECA Ehrenberg. 

119. Hyalotheca dissiliens (Smith) Br6bisson. 
Plate XIV, fig. 153 a-c, 154 a-b. 

Cellulae in catenam taeniiformen, planam consociatae, breviter cylindricae, 
secundum annulum peripheralem inter se cohaerentes, superficie terminali paullulum 
concava, a fronte visae fere quadratae, paullo latiore qualm longiore, in exernplaribus 
manipurensibus 9-15p longae, 1 2 - 2 1 ~  latae; a vertice visae circulares; me~nbrana 
laevi ; chlorophoris atque pyrenoidibus in cellula binis. 

As already mentioned before, the liynline sheath of the specimens in Dr. 
Annandale's collection had evidently heen caused to  disappear under the action of 
the  preservative medium. 
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The species has been reported from Europe including Spitrhergen and Novaya 
Zemlya, from the United States, Java, Ceylon, the. Raniganj Coalfield, Siberia 
and Burma ; we have also received specimens from Shillong. 

De Toni, Chloropkyceae, p. 785, 786. 
Ralfs, Brit. Desmids, p.  51, t .  I ,  fig. I. 

Wolle, Desmids U.S., p. 2 2 ,  t.  I ,  fig. 3-5. 

Tzcrner, p. 151. 
IVest, Fresh-water Algae o/ Burma, Ann. Bot. Gnrfd., vol. VI pt.  11, t. XII ,  

DESMIDIUM. 

Desmidium Swartzii, Agardh. 

Plate XV, fig. 155 a-h. 

Plate XVI, fig. 166 a-b, fig. 167 a-p. 

Cellulae in catenam taeniiformeni, saepissime plus minusve tortam consociatae, 
a fronte visae 15-18 (TO-15)~ longae, 24-31 (20-39)Cl latae, circumscriptione au t  in- 
aequaliter hexagonae vel heptagonae, au t  transverse fere oblongae, lateribus plus 
millusve profunde incisae, iticisuris ad angulu~n interllum subcirculariter modice 
ailatatis, deinde secus inargines utrosque coi~vcxos vel subrectos atque divergentes 
ad orem usque conspicue anlpliatis ; semicellulis ambitu subtrapezoideis vel lineari- 
oblongis cum lateribus triallgularibus, rnarginibus apicali e t  basali au t  rectis au t  
cellularutn intermediarum paullulum collcavis ideoque perforationem angustissimum 
efficientibus; inargiue libero cellularum terlni~laliu~n leviter concavo vel levissiine 
cordat0 obcordatove ; cellulae intermediae strat0 gelatiaoso, tenui, lateraliter paullu- 
lum Protruso inter se connexae ; cellula a vertice visa triangularis, aequilatera, 
angulis rotundatis, lateribus rectis vel subrectis vel rnodice concavis ; chlorophoris a 
vertice visis e ramis tribus a celltro versus angulos cellulae radiantibus bifidis corn- 
positis, segmelltis spatiu~n vacuum inter se relinquentibus. 

In certain varieties from other parts of the globe the lateral lobes of the cells 
nlaY be truncate or obtuse. 

The species has beell reported fronl various parts of Ellrope, the United 
hates, New Zeala~ld, Africa, Siberia, Rurlna, Khasia, Northern India and 

De Tolli, Clzlorophyceac, p. 780. 
Rd/sl Brit. Desmids, p. 61, t .  IV, fig, a-/. 
H'olle. Desmids, U.S., p 26, t. 11, fig. 1-6. - 
UeLponte, in :Memovie dells Reale Ac,zdemin delle Scienze di Torilto, serie seco?zdcc, 

'"' X X V I ~ ~ ,  p. 68-72, t .  11. - 
l u ~ r ,  p. 145, t. XIX, fig. 7 -8  
West, Freshw. Algae /ram Burma, p. 226 .  
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120. Desmidium Aptogonum, BrCbisson, 

var. tetragonum, (Delponte). 

Plate XV, fig. 156 a-d, 

Plate XVI, fig. 170. 
Cellulae in catellam tortam, quadrilateram, elongatam, perforatam conso- 

ciatae, forma parallelepipedi; a latere visae 16-2op longae, 2 0 - ~ 4 ~  latae, ad 
angulos longitudinaliter in processubus quattuor brevibus, subconicis, apice plus 
lninusve truncatis, cum processubus cellulae vicinae coniulictis terminatae ; versuris 
longitudenalibus nledio paullulum protrusis e t  interdum modice incrassatis parte 
incrassata emarginata ; perforationibus transverse elliptico-oblongis, polis rotundatis 
vel obtusis, axi inaiori 9-IOP, lninori 3--+ longo ; cellula a vertice visa quadrata, 
ad angulos iiicrassata; media parte superficierum lateralium cellularum paullulum 
elevata, ainbitu transverse late elliptica; chlorophoro a fronte viso pyrenoides 
quattuor includente, a vertice viso quadrilobo, lobis divergentibus et pyrenoidem 
singulum indudentibus ; protoplasniate densissime granuloso. 

The foregoing description refers only to the Loktak Lake form. I t  appears to 
agree entirely with Delponte's APtogonum tetragonum (see Memorie, vol. XXVIII, 
p. 75, t. 111, fig. 20-23). 

W. West and G. S. West, in their account of the fresh-water algae of Ceylon 
(in Transaction of the Linnean Society of London, second series, vol. VI, Botany, 
p. 193) refer to  Delponte's figure just cited as representing the true Aptogonrlm 
tetragonun of Delponte and their own Desmidium Aptogonum, var. tetragonum. 
They state that the tetragonal variety of Desmidium Baileyi occurs abundantly in 
Ceylon and that the two tetragonal varieties are very different plants; but unfor- 
tunately they do not figure the two varieties, but refer to  the figures given by 
Delponte and Nordstedt respectively. For the literature relating to Desmidium 
Aptogonum and D. tetragonum see 

Dc Toni, Chlorophyceae, p. 781 and 783. 
Ralfs, Brit. Desmids, p. 64, t. XXXII .  
Kabenhorst, Flor. Eur. Alg., 111, p. 154. 
Cookc, Brit. Desmids, p. 11, t.v. fig. I .  

TVolle, Dcsmz'ds U S . ,  p. 27, t .  11, fig. 6, 7. 
Delpo~~te, in Alemoric dclla Keale Academia dellc Scienze di Torino, vol. XXVIII, 

1) .  73,  74, t .  111, fig. 20-23. 
West and West, TIzc Fresh-water Algae of Ceylon, in Transactio~zs of the Linneafl 

Society of Londolz, 2nd series, vol. VI, Botany, p. 193. 

GY MNOZY GA Ehrenberg. 

I 21. Gymnozyga moniliformis, Ehrenberg. 
Plate XV, fig. 157, a-e. 

Cellulae superficiebus terlnillalibus planis in filum longiusculum arcte connexae, 
oblon yo-doliifor111es, 24-27 (20-10)~  longae, medio I 5-21 ( - ~ 3 ) ~  diametro superficie 
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terminali circiter 1 2 ~  diametro, medio annulatim cnnstrictae, constrictione ~nininle 
profunda utroque latere carina singula, humili e t  angusta obtusaque marginata, cellulis 
ideoalatere conspectis rnedio quasi obtuse bidetitatis ; cellula a vertice coilspecta subor- 
bicularis vel breviter elliptica, membrana ad extremitates axis lnaioris plus niinusve 
incrassata; massa protoplasmatica medio cylindrice constricts ; pyrenoidihus in 
utraque semicellula singulis. 

Professor Borge gives the  dimensions of the  Brazilian var,  mazor Raciborski as 
38'5-48, in length, zj.5-zgr in width, whilst the cells of uar. gracilesce~zs Nordstedt, 
reported from the United States and Rrazil are stated t o  he 23-3op in lellgth and 14- 
1 7 ~  in maximum width. 

Gymnozyga moniliformis has been reported from many places in Europe and the, 
United States, from Brazil, the Sandwich Islands, New Zealand, Java,  Burma, India, 
and Siberia. 

De Toni, Chlorophyceae, p.  797, 7 9 8  
Hnssall, Freshw. Algae, p. 343. t. L X I X I I I ,  fig. 9. 
Ralfs, Rrit. Desmidieae, p. 58, t .  111. 
Wolle, Desmids U.S., p .  24, t. I ,  fig. 15-21. 
Turner, p. 151. 
ITest, in Ann. Roy, Bot. Gard., Calcz~tta, vol. VI, p t .  2, p .  226. 
Barge, in Arkiv for Bota~zik, vol. XV, No. 1.3, p. 76, 77, t .  V, fig. 38, t .  i7111, fig. 
14. 



EXPLANATION OF FIGURES. 

PLATE 7 (I). 
FIG. I. Microcystis 00s aquae, 

(a-b) colonies, x joo, 
( c )  single cells, x 8 jo. 

FIG. 2. Microscystis elabens. 
(a) colony, x 500, 
( b )  single cell, x 1,ooo. 

FIG. 3. Oscillatoria chlorina, x 1,000 

FIG. 4. Oscillatoria amphibia, r 800. 

RG. 5. Oscillatoria formosa, x 6 jo. 

FIG. 6. Spirulirla maior. 
(a-b)  parts of filament. x 1.000, 

( c )  part O F  filament, x 500. 

FIG. 7. Oscillatoria tenuis, K 800. 

FIG. 8. Microchaete loktakeusis : 
( a )  bunch of filaments, x 350, 
( b )  basal part of a filament, x 500 
( c )  part of a filament with intermediate heterocyst, x 600. 

FIG. 9. Dimorphococcus lunatus, 
( a )  colony, x 550, 
( b )  single cells, x 650. 

FIG. LO. Scenedesmus quadricauda, (a-c), x 500. 

FIG. 11. Scenedesmus acuminatus, x 350. 

FIG. 12. Scenedesmus brasiliensis, (a-b) x 1.000, 
( a )  four-celled colony, 
( b )  top view, 
(c)  a single cell, highly magnified. 

F I G .  21. 

Scenedesmus bijugatus, x 500. 
Scenedesmus Annandalei, (a-b), x 1,000, 

( a )  a four-celled colony, 
( b )  top view. 

A~~kistrodesmus falcatus, (a-b), x 500, (c) L. 850. 

Coelastrum microporurn : 
( a )  colony, x 350, 
( b )  an older colony with a daughter colony, r 400. 
( c )  a cell, r 500. 

Coelastrum cambricum, x 350, 
var, intermedium. 

Pediastrum Tetras, 
( a )  four-celled colony, x zoo, 
( b )  single cell, highly magnified. 

Pediastrum duplex, 
var. loktakense, x 500. 

Pediastrum duplex, 
var. laevigatum, 
( a )  colony, x 400, 
( b )  single cell, x 4jo. 

Bulbochaete sp : 
( a )  part of the plant showing the nature of branching, 

x 200, 
( b  spine with the base formed from a growinz cell, 

x 400, 
( c )  single spine, x 550, 
( d )  oogoniun~ with a dwarf male, x 500. 





EXPLANATION OF FIGURES. 

PLATE 9 (111). PLATE 10 (IV). 

FIG. 22. Bubochaete sp : 
(a) a footcell showing the division of cell, x 250, 

(b), (c), ( d )  parts of filaments with sexual organs, x 400, 

(e) a dwarf male, x 550. 

FIG. 23. Oedogonium undulatum, 
( a )  part of a 6lament with the foot cell, x 4jo. 

(b) part of a filament with shorter cells, x 400. 

FIG. 25. Spirogyra varians. 
( a )  part of a filament, r j00, 

(b) part of a filament with zygotes, x 400. 

FIG. 26. Bulbochaete sp., 
(a-b), parts of a filament with oogonia and dwarf males, 

x 550. 

FIG. 27. Spirogyra varians, 
(a) par t  of a filament with chlorophyll band. x 400, 
(bj conjugating filaments, x 500, 
(c) empty cells with conjugating tubes, x 350, 
( d ) ,  (e), parts of filaments with zygotes, x 450. 

FIG. 29. Closterium lanceolatum, 
var. parvum, x 450. 

FIG. 30. Closterium Venus, x 1,000. 

FIG. 31. Closterium parvulum, x 6 50. 





EXPLANATION OF PLATES. 

PLATE 11 (V). 
Docidium Baculum, (a-b), r 400. 

Closteriuni Venus, x 550. 

Closterium parvulum, (a). x 450, (b) .  x joo, (c) ,  x 400. 

Closterium loktakense, ( a ) ,  x j j o .  (b ) ,  x 300, (c), x 600. 

Closterium Leibleinii, x 2 50. 

Closterium moniliferum. ( a ) ,  x 300. (b ) ,  x 350. ( c ) ,  x 350. 

( 4 7  x 350. 

Closterium rostratum, x 500. 

Closterium Annandalei, r 320. 

Closterium manipurense, x 320. 

FIG. 42. 

F IG.  43. 

EXPLANATION OF FIGURES. 

PLATE 12 (VI). 
Pediastru~n clatratum, 

( a )  single colony, r 300, 
(b )  one of the marginal cells, x ,300. 

Pediastrum Tetras, r 100. 

Pediastrum duplex, var. subgrauulatum, 
( a )  single colony, x 350, 
(b )  one of the marginal and submarginal cells, x 1,000. 

Euastrum inermius, var. burmense, (a-d), x 450, 
( a )  front view of cell, (b )  one of the empty semicells. 
( c )  side view, ( d )  end view. 

Euastrum loktakense, (a-c) x 700, 
( a )  front view of cell, (b )  side view, 
( c )  end view. 

Euastrum spiculatum, (a-c), x 750, 
( a )  front view of cell, (b )  side view, 
( c )  end view. 

Euastrum spiculatum, empty cell, front view, r 500. 

Euastrum praepandurn, (a-c), x 6 jo, 
var. euryisthmum, 
( a )  front view of cell, (b).  side view, 
( c )  end view. 

Euastrurn praepandum, 
var. euryisthmum, front view of cell- x 800. 

Euastrum elegans, var. loktakense, (a-c), x 550 
( a )  front view of cell, ( b )  side view, 
( c )  end view. 

Micrasterias pinnatifida, front view of cell, x 500. 

Micrasterias incisa, var. Wallichiana, (a-d), r 450. 
( a )  front view of cell, (b-c) side view, 
(d) end view. 

Micrasterias foliacea, front view of an e ~ n p t v  cell, x 350. 





FIG. 54. Micrasterias radians. x 400. 

FIG. 55. Micrasterias Crux-Melitensis, x 400 

FIG. 56. Micra~teri~as mahabaleshmarensis, 

( o )  Front view of cell with contents, x 250, 
(b) Front view of empty cell, x 150. 

FIG. 57. Yicrasterias ioliacea. 
la) Front view of chain of cell, x 400 
( b )  Front view of cells with contents, fi 300 

FIG. 58. Micrasterias pinnatifida, 
(a) Front view of empty semicell, x 400, 
( 6 )  Basal view of semicell, x 400. 

FIG. 59. Euastrum inermius. var. burmense, 

(a -h ) ,  Front view of cell, x 550. 

EXPLaANATION OF FIGURES. 

PLATE 14 (VIII). 
FIG. 60. Pediastrum duplex, 

var. genuinum. x 5m. 
FIG. 61. Euastrum ansatum, 

var. pyxedatum, 
( a )  front view oi  cell. x joo. ( b )  side view of cell, x 5 0 0 .  

FIG. 62. Cosrnarium moniliforme. 
( a )  front view of cell. x 800, ( b )  end view of cell, x 8 m .  

FIG. 63. Cosmarium moniliforme, x 500. 
FIG. 64. Cosmarium biobconicum, 

( a )  front viem of cell. x 750. ( b )  end view of cell, x 750. 
FIG. 6;. Cosmarium contractum, (a-c),  x 600, 

var. abbreviatum, 
( a )  front view of cell, ( b )  side view of cell, ( c )  end view of cell. 

FIG. 66. Cosmarium pseudophaseolus, (a-c) ,  x 750, 
( a )  front view of cell. ( b )  side view oi cell and ( c )  end view of cell. 

FIG. 67. Cosmarium rotundatum, (a-c), x 1,000, 
( a )  front view of cell. ( b )  side view of cell, ( c )  end view of cell. 

FIG. 68. Cosmarium Meneghinii, 
var. loktakense, (a-c),  x roo, 

( a )  front view of cell, ( b )  side view of cell, ( c )  end viem of cell. 
FIG. 69. Cosmarium impressulum, (a-c) .  x 500, 

( a )  front  view of empty cell. ( b )  side view of cell, ( c )  eud view. 
FIG. 70. Cosrnarium nitidulum, x 600, 

front view of cell. 
FIG. 71. Cosmarium pseudohexagonoides. (a-c)  x g w .  

( a )  front view of cell, ( b )  side view of cell, ( c )  end view of cell. 
FIG. 72 Cosmarium hexagonoides. (a-c) ,  x 950, 

( a )  front view of cell. ( b )  side vlew of cell, ( c )  eud view. 
FIG. 73. Cosmarium pranatum. (a-c),  x 700, 

(a) front view of cell, ( b )  side view of cell, ( c )  end view 
FIG. 74. Cosmarium granatum, front view of empty cell, x S w .  
FIG. 75. Cosmarium octogibbosum, (a-cj. x650, 

( a )  front  view of cell, ( b )  side view of cell. ( c )  end view. 
FIG. 76. Cosmarium octogibbosum, x 650, 

f ront  view of an empty cell. 
FIG. 77. Cosmarium laeve, (a-c) ,  x 650, 

( a )  front  view of cell, ( b )  side view of cell, ( c )  end view. 
FIG. 78. Cosmarium subprotractum, (a-c) x 800, 

( a )  front view of cell, ( b )  side view of cell. ( c )  end view of cell. 
FIG. 79. Cosmarium sexlaterum, (a-c) x 600, 

( a )  front view of cell, (b )  side view of cell. ( c )  end view. 
FIG. 80. Cosmarium decacuminatum. (a-c),  x 550. 

( a )  front view of cell. ( b )  side view of cell, ( c )  end view. 
FIG. 81. Cosmarium sexlaterum, (a-c),  x b, 

( a )  front view of cell, ( b )  side viem of cell, ( c )  end view of cell. 
FIG. 82. Xanthidium loktakense, (a-c) ,  x 750. 

( a )  front view of cell. (b)  side view of cell. (G)  end view. 
FIG. 83.  Cosmarium bitrapezoideom, x 350. 

(a) front view of cell. 
FIG. 84. Cosmarium Strabo, x 250 

(a) front view of cell. 





EXPLANATION OF FIGURES. 

PLATE 15 (IX). 
Cosr~iariu~ri Strabo, (a-c),  x 350 

( a )  front view of cell, 
( b )  side view of cell, 
( c )  end view of cell. 

Cosmariu~n forceps, x 400. 
front view of cell. 

Cosrnarium circulare, x (loo, 
( a )  front view of cell, 
( b )  side view of cell, 
( c )  end view of cell. 

Cosrnarium circulare, x 550, 
front view of cell showing vegetative division 

Cosmarium circulare, (a-c), x 600, 
(a)  front view of an empty cell, 
( b )  side view, 
( c )  end view. 

Cosrnarium Lundellii, subsp. corrupturn, 
( a )  front view of cell, 
( b )  sic!e view, x 350, 
( c )  elid view, 
(d) front view of the upper part of semicell. 

Cosmarium obsoletum, subsp. palustre, (a-c), . 400 
( a )  front view of cell, 
( h )  side view of cell, 
( c )  end view. 

Cosmarium obsoletum, subsp. palustre, x 400. 
front view of cell. 

Cosmarium lacustre, (a-c), x 500, 
(a )  front view of cell, 
(b) side view of cell, 
Ic) end view. 

PLATE 16 (X). 
Cosmarium undulatum, x goo. 

Cosmarium scutellum, x Boo. 

Cosmarium granulosum. (a-c),  r 950, 
( a )  front view of cell, 
(b)  end view of cell, 
( c )  side view. 

Cosmariu~n manipurense, (a-c), x 800, 
( a )  front view of cell, 
( b )  side view of cell, 
( c )  end view. 

Cosmarium manipurense, x 800, 
empty semicell. 

Cosmarium chondriophorum, (a-c), x 750, 
( a )  front view of cel!, 
(b )  side view of cell, 
( c )  end view. 

Cosrnarium scissum, (a-b), r 850, 
(a) front view of cell, 
(b )  end view. 

Cosmarium protracturn, x 850. 

Cosmarium ellipsoidale, (a-c) ,  u 400, 
( a )  front view of cell, 
(b)  side view of cell, 
(c )  end view. 

Penium inconspicuum, (a-b) ,  u 500, 
( a )  front view of cell, 
(b)  end view. 

Cosmarium actinophorum, x 500. 

Euastrum przpandum, 
var. euryisthmum, 

front view of an empty cell, u 950, 





,-EXPLANATION OF FIGURES. 

PLATE 17 (XI). PLATE 18 (XII). 

Cosmarium thangaicum, (a-c),  x 500, 
( a )  front view of cell, ( 6 )  side view of cell, 
(c) end view. 

Cosrnarium euryisthmum, (a - c ) .  x 480, 
( a )  front view of cell. (b )  side view of cell, 
( c )  end view. 

Cosmarium loktakense, ( a - c ) ,  x 600, 
( a )  front view of cell, (b )  side view of cell, 
( c )  end view. 

Cosmarium longicollum, (a*), s 370, 
( a )  front view of cell, (b )  side view of cell, 
( c )  end view. 

Cosrnarium Regnesi, (a - c ) ,  x 800, 
( a )  front view of cell, ( b )  side view of cell, 
( c )  end view of cell. 

Cosmarium quadrilaterum. (a-c), x 400, 
( a )  front view of cell, ( b )  side view of cell, 
( c )  end view. 

Cosmarium pseudocoronaturn, x 400. 

Xanthidium raniganjense, (a - c ) ,  x 500, 
( a )  front view of cell, (b )  side view of cell, 
( c )  end view of cell. 

Staurastrum Prasadianum, (a-b),  x 500. 
( a )  front view of cell, (b )  end view of cell. 

Micrasterias pinnatifida, x 5 50. 

Arthrorlesmus convergens, x 550. 

Arthrodesmus convergens, x 400. 

Arthrodesrnus convergens, x qjo.  

Xanthidium fasciculatum, (a-c),  x 350, [of cell. 
( a )  front view of cell, (b )  side view of cell, (c) end view 

Staurastrum deiectum, ( a - c ) ,  x 400, [of cell. 
( a )  front view of cell, (b )  side view of cell, (c)  end view 

Staurastrum deiectum. (a-b), x 500, 
( a )  front view of cell, (b)  end view of cell. 

Staurastrum deiecturn, (a-c), x 600, 
( a )  front view of cell, ( b )  oblique side view of cell. 
( c )  end view of cell. 

Staurastrum Dickiei, (a-b), x 600, 
( a )  front view of cell, (b )  end view of cell. 

Staurastrum Annandaleanum, (a-b), x 500, 
( a )  front view of cell, (b )  end view of cel . 

Staurastrum orbiculare, 
var depressum, (a-b), x 1,000, 

( a )  front view of cell, ( 6 )  end view of cell. 
Staurastrum pseudosebaldi (a-b). x 600, 

( a )  front view of cell, (b )  end view of cell. 
Staurastrum thangaicum, (a-c) ,  x 600, [of cell. 

( a )  front view of cell, (b )  side view of cell, ( c )  end view 
Staurastrum muticum. (a-c), x 750, [of cell. 

( a )  front view of cell, (b )  side view of cell, (c)  end view 
Staurastrum triskeles, (a-c), x 1,500, [view of cell, 

( a )  front view of cell, (b )  end view of cell, (c)  oblique side 
Staurastrum Horae, (a-c),  x 650, 

( a )  front view of cell, (b)  oblique side view of cell, 
( c )  end view of cell. 

Staurastrum loktakense, (a-b), x 800, 
( a )  front view of empty cell, (b )  end view of cell. 

Staurastrum manipurense. (a-b), x 950, 
( a )  front view of cell, (b)  end view of cell. 

Staurastrum manipurense, (a-b). r 550, 
( a )  front view of cell (b )  end vlew of cell, 

Staurastrum manipurense. (a-b), x 950, 
( a )  front view of cell, ( b )  end view of cell. 

Staurastrum mauipurense, x 450. end view of cell. 
Staurastrum manipurense, (a-b). x 550, 

( a )  front view of cell, (b )  end view of cell. 
Staurastrum dicodon, (a-b), x 650, 

( a )  front view of cell. (b )  end view of cell. 
Staurastruin sp. x 450. end view of cell. 





EXPLANATION OF FIGURES. 

PLATE 19 (XIII).  

FIG. 139. Staurastrum pansum, (a-b),  x650, 
( a )  front view of cell, 
(b )  end view of cell. 

FIG. 140. Staurastrum leptocladum. x700, 
f ront  view oE cell. 

FIG. 141. Staurastrum leptocladum, (a-b), n 650, 
( a )  front view of cell. 
(b )  end view of cell. 

FIG. 142. Staurastrum ascendens, (a-c), x 1,400, 
( a )  front view of cell, 
(b)  side view of cell, 
( c )  end view of cell. 

FIG. 143. Cosmarium quadrilaterum, x 400. 

FIG. 144. Closterium rostratum, (a-c), x 400, 
young cells. 

FIG. 145. Closterium rostratum. x 300 

FIG. 146. Closterium rostratum, x 350. 

PLATE 20 (XIV). 

Sphaerozosma pulchrum. 
subsp. thangaense, (a-e), n Boo, 

( a )  front view of filanentons form of the plant slightly 
twisted a t  both ends, 

(b )  part of the filament with the cells a t  the stage of 
division, 

( c )  part  of filament, twisted a t  one end, 
( d )  side view of filament, 
( e )  end view of cell. 

Sphaerozosrna pulchrum, 
var. thangaense, (a-c) , x 450, 

( 0 )  part  of front view of the filament, 
(b )  side view, 
( c )  end view of cell. 

Sphaerozosma trilobum, (a-d),  
( a )  front view of filament, x 650, 
( b )  lateral view of filament, X550, 
( c )  lateral view of cell, x 550, 
(d) end view of cell, x 550. 

Sphaerozos~na pygmaeum, (a-d), 
( 1 1 )  front view of filament, x 550, 
(b )  front view of filament, x 500. 
( c )  side view of filament, ~ 5 5 0 ,  
(d) rlnd view of cell, x 550. 

Onychonema laeve. 
var. micracanthum, (a-c), x 450. 

( a )  front view of filament, 
( b )  side view of filament, 
(c )  end view of cell. 

Sphzrozosma manipurense, ( a  -c) ,  x 750, 
( a )  front view of filament, 
(b )  lateral view, 
( c )  end view of cell. 

Hyalotheca dissiliens, fa-c), x 700, 
(a-b) front view of filament, 

(c)  front view of cell. 
Hyalotheca dissiliens, (a-b), x 550. 

( a )  front view of part of filament. 
( b )  end view of cell. 





EXPLANATION OF FIGURES. 

PLATE 21 (XV). 
R G .  155. 1)esmidium Swartzii. 

( a )  front view of cell, x4 jo .  
(b-d) end view of cell with conteuts, x 450 
(e-f)  several cells with contents contracted and cells 

slightly twisted, x 550, 
(g) a pair of twisted empty cell, x 500, 
(h)  end view of an empty cell, x 500. 

RG. 15b. Desmidium *4ptogonum, 

( a )  front view of cells with contents, ~ 5 5 0 ,  
( b )  end view of cell, X550, 
(c) front view of empty cells, x 500, 
(d) end view of an empty cell, x 500. 

FIG. 157. Gymnozyga moniliformis. 
( a )  front view of almost empty cells, x 500, 
( b )  front view of cells with contents contracted, x 600, 
(c) end view oi cells, x 600, 
(d) front view of cells with median girdle, ~ 5 0 0 ,  
( e )  end view of cell. x 500. 

FIG. 158 Spondylosium loktakense, 
( a )  front view of cells forming the filament, x 400, 
(6) front view of cell, x 6j0,  
(c) side view of cell, x 400, 
(d) end view of cell, x 400. 

FIG. I jg. Pediastrum duplex, 
var. coro~iatum, x 500. 

FIG. 160. Jlichrochi~te loktakensis. 
(a) a bunch of the basal part of the filaments, x 300 
(b) part oi filament with intermediate heterocyst, x j50. 

FIG. 161. Xanthidium raniganjense, x 300, 
front view of empty cell. 

PLATE 22 (XVI). 
RG. 162. Cosmarium nanum, x 450, 

( a )  front view of cell, 
(b )  side view of cell, 
(c) end view of cell. 

FIG. 163. Cosmarium nanum, x 1,000, 
( a )  front view of cell, 
(b)  side view of cell, 
( c )  end view of cell. 

FIG. 164. Cosmarium viride, x 250, 
( a )  front view of cell, 
( b )  end view of cell. 
( c )  side view of cell, 

FIG. 165. Cosmarium viride, x goo, 
( a )  front view of cell, 
(b )  side view of cell, 
(c) end view of cell. 

FIG. 166. Desmidium Swartzii, x 400, 
( a )  front view of par t  of the filament, 
(b) end view of cell. 

FIG. 167. Des~nidiurn Swartzii, x 900, 
( a )  front view of part  of the fila~nent. 
( b )  end view of cell. 

FIG. 168. Xanthidium antilopaeum, x 300. 

FIG. 169. Xanthidium antilopaeum, x 350, 
(a )  front view of cell. 
(b) end view of cell, 
(c) semicell. 

FIG. 170. Des~t~idiunl Aptogonum x r,ooo. 
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CHEMISTRY IN 'IRAQ AND PERSIA IN THE TEN'I'H 
CENTURY A.D. 

By H.  E. STAPLETON, the late R. F .  Azo, and M. HIDAYAT HUSAIN 

I. INTRODUCTION 

I. PRELIMINARY REMARKS. 

In three previous papers the first steps were taken towards a systematic study 
of the alchemical knowledge that existed among Arabic-speaking peoplesup to  the 
of the 'Abb2sid Khalifate - of B a b d ~ d  in the middle of the 13th Century. Owing to 

the death of one of the collaborators, the eontinued absence of another from all 
sources of reference, and, finally, the late war, little progress could be made in the 
study of the documents which i t  was hoped to utilise. Circumstances have now 
again enabled the work to be taken up : and in the present paper we publish anno- 
tated translations of three closely-related works of the 10th Century tha t  will enable 
a clear idea to be obtained for the first time of the precise extent of scientific know- 
ledge that then existed in 'IrBq and Persia--so far, a t  least, as the Substances and 
Apparatus used in alchemical operatious were concerned. We refrain almost 
entirely, for the present, from anything more than the barest mention whenever neces- 
sary of the alchemical theories currellt a t  tha t  time, or from any serious disct~ssion 
of the scientific aspect of alcllemical practice : for until Dr. Ruska's edition of ar- 
Razi's Kitdb al-Asviir is published and its contents studied in detail both from the 
alchemical, as well as the chemical, point of view, materials are too scanty to  justify 

considerable expenditure of time or paper on the former subject. Our aims are 
confined, in the first place, to supporting the thesis tha t  in goo A.D. such a degree 
Of exact knowledge of chemical substances and apparatus was displayed that histo- 

may henceforward be justified in antedating the birth of scientific Chemistry 
by-in all probability-at least goo years : and, secondly, to  indicating briefly the 
lnRuences, both personal and racial, that  appear to have controlled the development 
Of in the period under investigation. 

2. THE DOCUMENTS TO BE STUDIED. 

These are as follows :- 
(I)  The Madklzal at-Ta'l imi (~nstructive-or ~tactical-Introduction), the first 

a series of Twelve Treatises on Alchemy by the celebrated Doctor, Muhammad bin 
Zakari~a a-Rari  ~ h ~ - ~ ~ ~ ~ ~ d i ~ ~  to al-Birnni, the Chronicler of Indian life and 

- - -- 
I SaCammOntac : 0 study In Prtmttive Ch,qmgslry b y  H.E.S. (Memo~rs  of the A s ~ a t l c  Society of I-'g05- 

PP 'S-4r): Alchemrcal Egrctpment t n  the Elevanlh Century A.D.  b y  H.E.S. end R.F.A. (%dam.  1, PP. 47-70): and 
4 

"lrhemtcalComptlafton of the Thiv,eenlh Centtlrv A.D.  b y  H.E.S.  and H F.A. (tdenr. I I I - ~ ~ I O - P P .  57-94). 
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thought, who lived loo years later-died in 925 A.D. a t  the age of 60.' The unique 
Ms. of this work is included in a collection of alchemical treatises, now in the Lib- 
rary of His Highness the Nawwab of Rampar, which, in its original form, appears to 
have been made by a copyist travelling in Asia Minor and Mesopotamia in the year 
1283 A.D.'. Although only one copy of the Arabic text is a t  present available, 
it seems to be above the average in merit, and the reprint, which will be found at 
the end of the paper, has olily needed very slight correction as the result of com- 
parison with the other two treatises subsequently referred to. From the statement 
of Ibn Abi Usaibicah in his History of Physicians that ar-Rgzi studied Magic and 
Alchemy in his youth, i.e., before he seriously took up Medicine, we may fairly 
reasonably conclude tha t  the Twelve Treatises, of which the Madkhal was the first, 
were published prior to goo A.D. about which date he left his native place-the 
ancient Rhages, or Ray, which was situated a few miles to the south of the modern 
Teher~n-and settled for the first time in Ba&d%d, to study medicine. 

The contents of the MadBal  will be dealt with later in this paper : and it need 
only be stated in support of the authenticity of the text that (a) the Mad&al was 
the principal source of the information given, within 50 or 60 years of ar-R8zi's 
death, by al-Khwgrazmi - in our third document, viz., the alchemical section of the 
Mafatih al-'Ulijm; and (b) that it is directly mentioned as the source of several 
quotations from Ibn IV2fid1s Book on Simples that are included in Ibn al-Baitar's 

Ibn WBfid of Toledo died in 1068 A.D., so we are certain that the 
Madkhal was known in Spain in the middle of the eleventh century. 

' (2)  Ar-Razi's larger Compendium on Alchemy, called the Kitiib al-Asrar (Book 
of Secrets), of which a translation is now given of the first two Discourses, dealing, 
respectively, with Substances and Instruments. This was necessary, not only 
because the notes to  the Madkhal would otherwise have become too numerous, but 
also because a certain number of detailed preparations are given in both Discourses 
which throw considerable light on the actual chemical knowledge of the time. For 
the same reason we have added the translation of a certain number of other extracts 
from the Third, and final, Discourse. 

The Kitiib al-Asriir is very probably the work referred to by Ibn Juljul (c. 1000 

A.D.) as having been presented to Abn Salih Mansfir bin Ishaq, the Sarnanid Prince 
of Sijistan, to  whom ar-Razi had previously dedicated his famous medical treatise, 
the Kitiib al-Man~Gri. Ar-Razi was then living in Babdad,  where he had been 
brought during the g a l i f a t e  of al-Muqtafi (902-908 A.D.), to act as the Superinten- 
dent of the Hospital. As Abn Salih revolted against his cousin Nasr I1 in 914 A.D. 
(not, as inadvertently stated by Brockelmann, in 924), and ar-R2zi mentions in the 
preface to  the Kitab al-Asrdr, that he only wrote this alchemical treatise as he *as 

1 Vide  Ruska's paper on al-Birfini as a source for the Life and Works of ar-Rlzi ( I s i s ,  V, I ,  No. 13, October 19221- 
passage quoted on pp. 320.1, in/va.  

2 See previous paper No. ( 3 ) .  Memoivs A . S . B . ,  111, p. 58. 3 ' uycn a[-Anba' (Miiller's ed. ,  Vol. 1. p. 3I3). 

4 The JImi '  a l -Mu/rad6t ,  or Treatise on Simples, translated by I,. Leclerc (Paris, 1877). Ibn al-Baitsr1 who was 

orininally an inhabitant of Malaga, in Spain, was one of the greatest botanists of Muhammadan times. He - .  

extensively in Northern Africa aud the Near East,  and died in 1248 A.D. a t  Damascus. 
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of the end of his days, and wished to prevent the loss of the knowledge he 
cherished by writing a book tha t  would enable his readers to  dispense with the other 
books he had written on the subject, we may safely assign the publicatioll of the 
 itf fib al-Arrar to about 920 A.D. It may be added that a large portion of this 

work of ar-RBzi was translated into Latin (vide Paris Ms. No. 6514 of the Biblio- 
thdque Nationale, entitled Liber Secretorum Bubacaris), and that  one or two of the 
extracts given later are also found (in a different Latin translation) included in the 
De Anima, of the Pseudo-Avicenna, which was printed a t  Basle in 1572. 

(3) The Encyclopaedia called the MafdtiF, al-'UlGm (Keys of the Sciences), 
written by Abii 'Abdallgh Muhammad bin Ahmad bin Yasuf al-Kgtib al-Khwgrazmi. - 

This work, which was dedicated to the Wazir of another Samanid King, Niih 11, who 
reigned over KhhurBsan and Trans-Oxiana from 976 t o  997, probably dates from 
about 980 A.D. 1411 Arabic edition of the text was published by Van Vloten a t  
Leyden in 1895, and an English translation of the Ninth Chapter of the Second Part, 
dealing with Alchemy, is now given-not only to  prove what was indicated when 
the Rgrnpar Ms. was originally described,' viz., that the source of al-Khwarazmi's 
information was chiefly the Mad&hal, but also because, embedded in the Jlafdtih al- 
'Uliim are found extracts from other treatises of ar-RBzi-chiefly, in all probability, 
the Second of the Twelve Treatises, viz : that variously called the illad&hal al- 
Burhnni (Demonstrative-or Theoretical-Introduction), or Kitiib 'Ilal al-Ma'ddin 
(Treatise on the Diseases-or Causes-of the Minerals). 

3. SUMMARY OF AR-RM's LIFE, WORK AND PERSONALITY. 

In addition to a number of articles, one of which has already been referred toJ 
Dr. Ruska is understood to be engaged on a volun~e which will deal exhaustively with 
ar-Rgzi's many-sided life atld activities, so that  we need only now give such a brief 
account of ar-Razi as will enable the personality of this eminent Persian Physician 
and man of science to be readily visualised. 

Ar-RBzi, according to al-Birfini (op .  cil.), was born in 866 A.D. a t  Ray, an 
ancient town on the southern slopes of the Elburz Range that  skirts the south of the 
Caspian Sea. In his early youth he devoted himself to  the study of Music, Litera- 
ture, Philosophy, Manichaeism, Magic and Alchemy, and i t  was only after his first 
visit to Ba&dad, when he was a t  least 30 years of age, that he seriously took up the 

of Medicine under the well-known doctor, Abu'l Hasan 'Ali bin Sahl bin Rab- 
ban '. Ar-Rgzi showed such skill in the subj,ect that  he quickly surpassed his 
master, and Ibil Abi Usaibi'ah gives the title of no less than IOO medical books 
written by him. Besides tllese, al-Birfini rrlentions 33 treatises on Natural Science 

of alchemy), 11 on Mathematics and Astronomy, and inore than 45 on 
Philoso~ll~, Logic, and Theology. On Alchemy, in addition to his Compendium of 
---̂  _ 

-- - - 

Stapletoll aud Am, Mem. A.S.B. ,  111, pp. 75 and 76. 

H was a Jewish apostate to I s l im,  and belonged to  the famous medical school of Tabaristjn or 
yrcsnia-the of marshy country between the Elburz lnountains and the Caspian that continued, far into Islilnic 

to be the stronghold of the original civilisation of ~ e r s ~ a .  
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Twelve Treatises-the names of which will be found a t  the end of the Mad&al at-Taili- 
mi and the Kitiib al-Asrdr, he wrote about a dozen other books, two of which were 
refutations of works by other authors in which the possibility of alchemy had been 
attacked. In spite of references in the Kitiib al-Asrdr to the successful preparation 
of the Philosophers' Stone, it seems more than probable that ar-RSzi was unsuccessful, 
e.g. the story of Ibn Juljul, quoted by Ibn KhallikSn ', of his being beaten by Mansrlr - 
for having hesitated to  obey the order of Mansiir to prepare a sample of the Elixir, 
as well as certain statements in Ibn Abi Usaibi'ah: but, on the other hand, his life- 
long study of alchemy resulted in an even more important achievement, viz., the 
production of a series of treatises which-as any one may gather from a perusal of the 
Madkhal - and Kitiib al-Asrdr-were, in reality, scientific works in the modern sense of 
the word. For the first time in the history of the world we find a systematic classi- 
fication of carefully observed and verified facts regarding chemical substances, 
reactions, and apparatus, described in language which is almost entirely free from 
mysticism and ambiguity. 

As for the man himself-regarding whom an-Nadim, the author of the Fihrist, 
admiringly declares that he acquired a knowledge of all the Sciences of the Ancients 
and was unique in his age and unequalled in his time-we will only quote, first, a 
vivid account of ar-Rgzi that some friend gave to an-Nadim, and, then, the con- 
cluding remarks of al-Bi~iini. 

" Muhammad bin al-Hasan al-Warraq once told me (the following story) : 'One 
of the inhabitants of Ray, a very old man, of whom I once enquired about ar-R2zi, 
told me that  he recollected him as an old man, with a large square head. He used to 
take his seat in the lecture room, with his own pupils next him, and the pupils of 
these men behind them, and, behind these again, other pupils. Whenever anyone 

came with a question, he used first to  ask the back row. If they could answer, he 
went away; but, if not, he used to pass on to the others, and they, in their turn, 
if they could give a correct answer, tried to satisfy him; otherwise ar-Rgzi would 
speak on the subject himself. He was a liberal and generous man, and so compassion- 
ate to  the poor and sick that he used to distribute alms to them freely and even 
nurse them himself.' The man also said : 'Ar-Rgzi was ever reading or copying, and 
I never visited him without fillding him at work on either a rough or a fair copy. 
His eyes were always watering on account of his excessive consumption of beans ', 
and he became blind towards the end of his life.' " 

Al-Biriini writes as follows ' : " Ar-Rgzi was born a t  Ray on the 1st of @arban, 
251 A.H. As for his life, I have established little more than that he busied himself 
with Kimiya'; but a t  last his eye-sight failed, and this led him to a study of Medicine, 
in which he attained great eminence. The most powerful Kings brought him to their 
Courts and employed him as a Doctor. He was an earnest student, and had many 

__- __ . .  - 

1 Biographical Dictionary,  Ue Slane's translation, Vol. 111, p. 314. 

2 Completed in 988 A.D. ,  i.e.. about 60 years after ar-Rizi died. 
3 I . e . ,  in disregard of one of the rules of Pythegoras, whose preceptGat all events in Alchelny-ar-Rjzi 

to 

follow. 1 Ruska's translation, o p .  c i t . ,  p. 32. 
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pupils, He used to put a lamp in a niche in the wall and stand near it, supporting 
the book against the wall in order that,  when sleep overcame him, it would fall from 
his hand and awake him. This was one of the causes of the damage to his eye-sight, 
to which a contributory cause was also his fondness for beans. Finally he became 

quite blind in both eyes. One of his pupils came from Taba r i s t~n  to  treat him. On 
the pupil telling him that  he must be operated on for cataract, ar-Razi replied that  
the end of his life was near a t  hand and that i t  was unpleasant to be given pain a t  
such a time. Soon after this, ar-Razi died a t  Ray on the 5th of Sha'ban, 313 A.H. 
(=October 26th. 925 A.D.), aged 62 lunar years and 5 days" l .  

These may be most conveniently dealt with under the following heads : 
First, Substances ('Aqiiqir) generally. These, in turn, were classified by 

ar-Rszi into : 
(a) Earthy : (b) Vegetable : and (c) Animal. 
Earthy substances were, in their turn, divided into: 

i. ' Spirits ' ; iv. Vitriols ; 
ii. ' Bodies ' ; v. Boraces ; and 

iii. ' Stones ' ; vi. Salts '. 
Secondly, Derivative substances. 
Thirdly, Instruments and Apparatus ; and, 
Fourthly, Processes. 

A (I) .  Classification of Earthy Substances. 

I. Four 'SPIRITS,' viz., Mercury, Sal-ammoniac ( ~ i n e r a l ,  from K_hur%sBn: 
and also made by distilling Hair) ; Arsenic Sulphide (including our Orpiment, and 
Realgar) ; and Sulphur. 

11. Seven fusible ' BODIES ' or Metals, viz. : Gold, Silver, Copper, Iron, Tin, 
Lead and Khii~8ini.~ 

111. Thirteen STONES ', viz. : Murqa&i&d (Pyrites) : Map6nisiyd (various 
dark earthy minerals): Daws (Iron quenched in water, or Iron Oxide) : Tiitiya 
(various light-coloured earthy minerals : or sublimates in metallurgical operations) : 
L&awa~d (probably the Copper ore ' Azurite ') : Dahnaj (Green Malachite) : FuiGiraj 
(Turquoise) : .@iidani (Haematite) : . sakk  (Arsenic Oxide) : Kuhl (Lead Sulphide) : 

(Mica and Asbestos) : Gypsum: and Glass (which ar-RBzi notes is made from 
Sand and Ai-Qili-Sodium Carbonate). 

IV. Six ' VITRIOLS ' t ) ,  v .  : Black vitriol : Alum : Qalqand : Qalqadis: 
Qalqa~iir; and SGri. 

I 
60 Solar years and 2 m011th~. 
is  the order found in the Ki,,ih ai.Arr,ir, In the M n d M n l  the order apparently was ' Bodies.'  spirit^.' 

s n l ' s ~  Vitriols, and Sro~l~.; The ,.hallge ill order lllny indicate that n r R i z i ,  a s  be gained erperience. Was 
lndllced lay greater stress on Spiritr a stones - from the p i n t  of view of their importance in alchemical 

thall he had at first assigued to  them. 
" 

wns possllll~ zinc: see note on the sullject, i ~ r l v n .  pp. qus-4uj. 
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This is the classification found in the Kitab al-Asrdr. In  the earlier MadRhal, 
they are classified as (a) White (including Alum: a variety of vitriol known as 
Minjani : and, apparently, Qalqadis), the test for this class being that, when moistened 
and mixed with gall-nuts, they were not blackened, or, in other words, they did not 
contain any iron : (b) Yellow, including ' Ink Vitriol,' ' Cobblers Vitriol,' and S.iiri : 
and (c) Green, i.e., Qalqand, the test of which was tha t  when moistened and rubbed on 

iron, i t  turned the latter red, and hence contained Copper. Qalqatar, which is stated 
to  be both yellow and red in colour, was apparently regarded as being similar to 
Qalqand as it answered to the same test.' 

V. Six ' BORACES,' viz., Bread Borax : Natriin (Sodium Sesquicarbonate) : 
Goldsmith's Borax : Tinkar ( 'both a borax and salt ') ; Zarawandi : and BGraq al- 
@arb (gum of the Willow or Acacia). 

VI. Eleven ' SALTS ' : Sweet : Bitter (possibly some salt of Magnesium) : 
Alzdariilii (including a red variety of Rock Salt out of which plates and dishes were 
made on a lathe) : Tabarzad (probably because it was found in large crystals like 
sogar candy) : ~ a ~ h t h i c  : Indian : Salt of Egg (or, ' smelling like a boiled Egg I ) .  

Salt of Al-Qilf (Sodium Carbonate) : Salt of Urine (Microcosmic Salt) : Salt of Lime 
(slaked lime) : and Salt of Oak Ashes (Potassium Carbonate). The Madkhal also 
included, in the ' Salts,' Sal-amnioniac (under the name of the ' Eagle '). 

A (2). Vegetable Substances. 

Ar-Rszi notes in the Kitnb al-Asrar that these are seldom used, with the 
exception of the ashes of a plant called US_hlziin, which was found in marshy places. 
He does not seem to have been understood that the product (Sodium carbonate) was 
the same as  'Salt of AL-Qili' and as the product of heating NatrGn. 

A (3) .  Animal Substances. 

These numbered Ten, and included: Hair, Skulls, Brains, Bile, Blood, Milk, 
Urine, Eggs, Mother of Pearl, and Horn : the best-as a means of preparing the 
valuable reagent Sal-ammoniac-being, in order, Hair, Brains, Bile, Eggs, Skulls 
and Blood. 

B. Derivative, or Artificial Substances. 

Ar-Rgzi mentions Ten of these in the illad&al, but refers students for details of 
their preparation to  the Second book of the Twelve, viz : the Kitiib 'Ilal al-.Ma'iidin, 
no copy of which appears to have survived. Fortunately, however, the author of 

the Mafdtih al-'Ulfim seems to have had access to a copy of this work, as he 
describes the methods used in making them. Two or three other non-metallic 

artificial substances are mentioned in the Kitab al-Asrar (besides five metallic alloys), 
while a few more are found mentioned in various other places in the same book. 
The following is a fairly complete list :- 

1 I t  is rather corious that ordinary nlue Vitriol is not specifically mentioned in either of ar-Rizi's treatises. It is  

apparently, however, what is referred to as ' Cn1,l)lers' Vitriol' ( r l .  Plinv. Natural  H i s t o r y ,  XXXIV.  Cap. 12). 
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(I) Maltak or ~Murdiisanj. Lead Oxide, PbO, made by blowing air on to heated 

lead. 
(2) Usrunj. Red Lead, Pb,O,, made by igniting lead till i t  becomes red. 

(3) Isfidaj. Tin or Lead Oxide, made either by burning the metals, or, in the 

case of Tin, by soaking thin plates of the metal in vinegar. 

(4) Zanjar. Copper Acetate, made by soaking Copper plates in vinegar and 

scraping off the green product till the copper has all disappeared. 

(5) Snktah or RGsuBtaj. As the meaning of the latter word shows (RGy,  
Copper, or Copper alloy, and SG&tah ' burnt '1 this substance was pro- 
bably Copper Oxide, CuO. 

(6) Tctiyn. As this artificial form is defined as ' the Smoke of Copper and of 
Kuhl' (Lead Sulphide), i t  should be either Copper Oxide or Lead Oxide. 
If, however, the first phrase refers to  the substance that  collects in the 
flues of copper-smelting furnaces (as can be gathered from Ibn IViifid's 
account: vide note 5, p. 350, i n f ~ n )  it may have also included Zinc, 
Bismuth, and Antimony Oxides. 

(7) Za'friin al-Hadid. Ibn al-Bait8r qsotes the 'Ilnl al-Ma'iidin as stating that  
this is Iron Rust (Leclerc, I, p. 422). The process of making it that is 
referred to in the MafiitiJz al-'Uliim is given on f .  33r of the Escorial 
Ms. M of the Kitab al-Asrar. ' Take filings of good iron and wash them 
with water and salt several times, so that their impurity may dis- 
appear; and having put them in a glass phial, pour over them wine 
vinegar, and shake the mixture several times a day. Whenever it 
becomes dry, add more vinegar till it becomes Za'friin.' This would 
result in the formation of iron acetate ; but  possibly the term was applied 
to any red combustion product of iron or its compounds. Another 
process mentioned in the same folio was, first, to act on iron filings with 
red Arsenic Sulphide, and then to break up the fusible Iron sulpho- 
arsenide thus formed by heating it to dryness with vinegar containing one- 
fourth its weight of Vitriol (Zaj). 

DaW. Though said in the A4ad@al to  be the 'Water of Iron,' it is referred 
to in the Kitab al-Asrar as a solid with two varieties--from Istakhr, and 
'Iraq, respectively. Possibly it was the black Oxide of Iron produced by 
quenching red-hot iron in water. 

(9) Zunjuf* (Cinnabar, HgS) made by heating Mercury and Sulphur in a bottle 
till combination was complete. 

('01 9akk. Probably the white Arsenic Oxide, As,O,, obtained in the manu- 
facture of silver froin its ores. (The substance mentioned in the Kitab al- 
Aspar as Kllubt]z - al-Fiddaiz, 'Dross of Silver,' rnay be a synonym, as 
ar-Razi does not apparently n~ention . sakk  in this work anlong the 
artificial substances : but, on the other hand, i(hubl_h - al-Fiddah may 

the Lead Oxide obtained in cupelling argentiferoos lead.) 
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( X I )  iMastzaqiinivii, a refuse-product in the tnanufacture of glass. Possibly i t  was 
Calcium Silicate. 

(12) Qalimiyii (otherwise, QalmiyZi or Iqlimiya) is defined as anything that 
separates from metals while they are being purified. 

(13) 'Salt of Al-Qili and Lime ' (Caustic Soda). This was prepared by boiling a 
mixture of ashes of sea plants (al-qili) and lime with water, and after 
purifying the solution by decantation, evaporating till a solid separated 
out. 

(14) Red solution of Sodium Sulphide, formed by boiling a solution of Al-Qili with 
Sulphur. 

(15) Zad ar-Radwah. This was a strong solution of Calcium Polysulphide, formed 
by heating a mixture of lime and sulphur with water, and then boiling 
till the liquid was reduced to  one-half the original volume of the water. 

(16) Solution of Mercury-Ammonium Chloride, formed by dissolving Mercury 
in Sal-ammoniac solution. I t  is described by ar-RSzi as a ' very strong 
water dissolving all calcined substances and filings.' 

(17), (18), and (19). Zhabah, Isfid-riiyah and TiiliqGn. Of the 5 alloys mentioned 
in the Kitab aCAsrdr, only the constitution of the first two has been 
traced with certainty. Lhabah was an alloy of 4 parts of Copper and 
14 parts of Lead : while Isfid-riiyah consisted of 4 parts of Copper and 
I part of Tin. The etymology of the word Tiiliqiin (from the Greek 
I<atholikon) suggests that i t  was a multiple alloy of all the metals. 

C. Instruments and Apparatus. 

Ar-Rgzi divided these into two classes: (i) Instruments for melting the 
' Bodies ' : and (ii) those for the manipulation (tadbir) of substances generally. 

In  (i) were included the following : - 
(I)  Blacksmith's Hearth (Kiir) : 
(2) Bellows (Min/a&, or Ziqq) : 
(3) Crucible (Biitaqah) : 
(4) Descensory (BGt-bar-biit, literally 'crucible on a crucible,' the upper one 

having its bottom perforated with holes)' : 
(5) Ladle ('Pers. Ma&ii; Ar. Mi&ra/ah or Mil'aqah). 
(6) Tongs (Pers. Ambur : Ar. Masik : or Kalbatngz-the last named being large 

blacksmith's pincers) : 
(7) Shears (Mztqatti' : or Miqta' : pl. !MaqiitiC) : 
(8) Hammer, or Pestle (Mukassir). 
(9) File (Mibrad) : and 

(10) Semi-cylindrical Iron Mould (Rat : or Misbakah). 

(ii) Instruments and Apparatus used in Alchemical Processes (Tadabir) :-- 
( I )  The Cucurbit (Qar') : and Alembic (Ambiq) with a delivery tube. 

P O L ~ ~  

kinds of Ambiq are mentioned. As we indicate later (infra, p. 362, 110" 
- .  - 

1 Used In the process of Istsnzal, for the details of w l ~ c h  see an/,*, pp. 354 and 379-80 
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6)) the probable derivation of the alembic from the physicians' Cupping- 
glass is of considerable importance in understanding the magical 
environment of alchemy in its earlier stages of development. 

(2) Receiving flask (Qdbilah) . 
(3) Cucurbit, and 'Blind Alembic' (i.e., an ambiq without any delivery tube). 
(4) Aludel (Uthiil). 
(5) Beakers (Ar. Aqdah: sing. Qadah : Pers. Jam : arabised pl. jiimiit). A 

similar, though perhaps larger, vessel was called the Batiyah. 
(5a) Glass cups (K~ziirt : sing. Kiiz).' 
(6) Bottles or Flasks (Qa~zniini : sing. Qinninah). 
(7) Phials (Qawarir : sing. Qdriirah). 
(7a) Rose-water phials (iWalwardiyah). 
(8) Earthenware Jars (Baragzi : sing. Bauziynh) with lids, in which substances 

were heated. 
(9) Cauldron (Mirjal: or Tinjir), in which substances were dissolved. 
(10) Earthenware Pots (Qudiir), glazed inside, for the Long U&al used in 

volatilising Tin ; with corresponding covers (mikabbiit). 
(11) ' Bain-marie ' : or sand-bath (apparently these had no special names 

beyond that of earthen Pot-Qidr). 
(12-16) Various other forms of Furnace or Stove. 
(12) TannGrJ2 or large Baker's oven. 
(13) Mustauqad, or Mauqid, a small cylindrical stove, used for heating the 

Aludel. 
(14) Atfin, a small model of the potter's or lime-maker's kiln. 
(15) Taba&diin, or Kiiniin: brasier or chafing dish, similar to  tha t  used by 

food-hawkers, the glowing charcoal being contained in a tray on top of 
an oven. 

(16) NnFk_h~  nafsih-a stove with perforated sides, half-filled with charcoal, and 
mounted on 3 legs-in which the receptacle containing the substances 
to be calcined, or brought into combination, was placed. It appears to  
have been something like a navvy's fire bucket, but the top was closed 
with a cover. 

(17) Mortar (Pers. hiiwan: Ar. mihras) : and its Pestle (nisiib). Tlle mortar was 
sometimes made of glass (cf. Ms. M., f .  7gr). 

(18) (a) Salayah (flat stone Mortar) : and ( b )  Fihr (stone Roller, for use with 
the Saldyah). 

(19) Duri, or Clay box in which layers of substances to be calcined or treated 
were placed. After the box had been closed by a luted cover, fire was 
kindled over it to heat the contents. 

-- 
' The best were made in ' Ir i s  ; and Dozy and Bn@llnann ((&ssaire des mots espagnols el povtuyab dJrivks de l'arab8. '"' '%geU the industry was one banded down traditionally fmln Babylonian timer ' A 

Word of Aramlc origin, meaning . furnace of fire1 (Idem, p. 211).  The first part of tbe word 
is [be same aa NO. ,4, 
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(20) Round Mould (Kztrah), in which filings, mixed with soitable reagents, were 
placed in order to subject the mixture to the action of fire. 

(21) A covered Iron pan (miplat : usual meaning ' frying pan ') used for calcining 
Hair in the preparation of Sal-ammoniac. 

(22) Hair Cloth, in which substances were tied and left in a moist warm 
atmosphere, so that the substances slowly deliquesced and were 
removed in the form of a strong solution. 

(23) Glass Funnel (Qim') in which the drippings from the hair cloth were 
caught. The funnel was inserted in the mouth of a glass bottle. 

(24) Sieve (.iMittk_hal), of Hair or Silk. 
(24a) Filter (RawGq), of Linen cloth (Khai&). 
(246) Filter made of a cup ( k k )  with perforated bottom, the holes being 

covered with a layer of pieces of hair or fibre. The whole apparatus 
was thus a curious anticipation of a Gooch's Crucible (vide Ms. 
M., f. 48r). 

(25) Dish, or Platter (Sz4.kurrujalz). 
(26) Basket (Sallah) : or felt-covered Cage (Qafas) used in the process of 

'Inhumation' under Dung. They were inverted over the bottles, 
in the 11.1ouths of which funnels, containing the substances that it 
has intended to dissolve, had been placed, and the whole was buried in 
Dung.' 

(27) Lamps (Qanadil : sing. Qindil), to impart a gentle heat. 

Numbers (i) (g), and (ii) (10) and (22) - (q ) ,  have been added from the 'Ain as- 
S ~ n ' a h , ~  in order to  make the list of apparatus, used in the 10th century, as complete 
as possible. For details of making the composite pieces of apparatus, such as 
the Aludel, the Second Discourse of the Kitiib al-Asrar and the corresponding portion 
of the iMadk_hal may be consulted. 

.D. Processes followed in Alchemical Practice. 

(i). Preliminary Remarks. 

Before entering into these, a few words are desirable in explanation of the - 

general theory of work that was adopted in alchemical operations. From ar-R~zi's 

almost complete silence on the subject of the ' Mercury-Sulphur ' theory of the metals 
in both the Kitab al-Asrar and the Mad&al, it is possible that he did not accept the 
teachings of his Master Jabir bin Hayyan on this point ; but lie certainly followed 

~ - _ - .- . - . . -  .- 

1 F o r  il lustration of t h e  complete apparatus  vide Plate I ,  Fig. 5 ,  Memoirs,  I (1905). 2 Ill tm, pp. 60 and 61. 

3 Vide p. 56 of E. J .  Holmyard's Jabir b i n  R a y y i n  (Proc. Royal Soc. of  Medicine, Vol. XVI, 1923)  I t  may be noted 
in amplification of Holmyard's account of J ib i r ' s  life t ha t  he may have been born abou t  722 A.D. a t  TiIs in K_hurasan, 
being possibly the  son of a druggist who was executed shortly af terwards  for active complicity in the  projected 'Abb~sid  
revolt against t h e  Umayyad dynasty  ( c / .  pp.  334-336 of ad-Dinawari 's Kilab a l - A G b i v  a!-Tiwcil-Guirgass' edition). 
J i b i r .  when he  grew u p  a t tached himself t o  t he  S_hi6ah I m i m  J a ' f a r  as-Spdiq and had co~npi led his principal works, the 
*Book of t he  Hundred and  Twelve ' aud  t h e  Book of t be  Seventy ', before his msster 's death  in 765 A.D. He was also 

a client of t h e  powerful Barmacide family of Wazirs,  and may have survived, a s  Holmyard suggests, until the  fall of the 
Barmacides in 803 A.D., h u t  hardly longer (in spite of what a t -J i ldaki  says),  a s  even in 803 A.D. he would have 
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to some in the alternative form of the theory, whereby substances were 

looked upon as being composed of potentially active matter (jasad) in combination 
with various proportions of 'Spirit '  (rfih) and 'Soul ' (nafs). Believing, as he 

apparently did, that the essential substance (lawhar) of all matter is the sanle, 
that was necessary to effect transmutation was to  bring about various changes in 

the proportions of the ingredients of any substance-probably in the direction of 
increasing the proportion of 'Spirit '  (or colouring principle) and 'Soul ' (oily or 
combining principle). This, in ordinary language, may be interpreted as meaning 
the removal of the excess of any constituent which was regarded as an impurity, so 
that obviously the first step was to  purify the substances which i t  was decided 
to use as materials for the preparation of the two precious metals, viz. : gold, the 
metal of perfect composition, and silver, which was only to  a slight degree less 
perfect. 

Then followed processes designed to reduce the purified substances to  such 
a degree of disintegration and fluidity that their penetration into other bodies 
with which they were mixed was likely to be facilitated: the admixture of the 
substances, thus disintegrated, in the proper proportions : and finally the removal 
from the mixture of dissolved, or 'cerated,' substances of the excessive amount 
of moisture, or the element of water, which they had temporarily acquired, so as to  
bring them back again to the solid state. 

Hence we find ar-Razi's entire scheme of work to be approxin~ately as follows ' :- 
(I) Cleansing and Purification of the substances to be employed by means 

of (a) Distillation, Decantation or Filtration (Taqtir) : (b) The use of the 
Descensory (Istznziil) : (c) Assation (or Roasting-- Tashwzyalz) : (d) Coction 
(or Digestion-Tab&) : (e) Amalgamation : ( f )  Lavation : (g) Sublimation : 
and (h)  calcination : the last-named being used only in the case of Metals 
and 'Stones.' Calcination included Rusting : and another process-allied 
apparently to both Calcination and Lavation-was Ta~wi l  (a word which 
nlay be translated by Lixiviation). 

(z) Having freed the crude materials from their impurities, the next step was to  
reduce them to an easily fusible condition. This was done by a process 
known as Ceration (Tadmi') ,  which resulted in a product which readily 
melted, without any evolution of fumes, when dropped on a heated metal 
plate. 

(3)  The next step was to bring the Cerated products to a further state of disinte- 
gration by the process of Solution (Hall). 

(4) of different substances, suitably chosen in proportion to the a m o ~ ~ n t  
'Body,' 'Soul' and 'Spirit '  they were supposed to possess, were 

brought together by the process of Combination (Tamzij). Sometimes, 
- - - - -- 

been .Ore than Years old The conneetion of ar-Rrri with Jibrr is d i scvsrd  later rn Section 5 (A and B) of th'3 Introductloa. 
' Vide trnnslatiou of the Ki , ib  a ~ ~ s r ~ - ~ n t r o ~ , , c o  paragraph, describing what is contained in the Third 

Di3c0urse: and corresponding note (are i n h a ,  p. 369). 
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however, admixture of solutions was replaced by Trituration with various 
liquids, followed by either Assation or Ceration: but ar-Razi expressly 
mentions that combination of Solutions is the best. 

(5) Finally the combined Solutions underwent the process of Coagulation ('Agd), 
the product which resulted being the Elixir. This was a substance of 
which a small quantity, when projected (tarh) on a larger quantity 
of baser metal, was believed to be capable of converting it (by a process 
analogous to  Fermentation) into silver, or if silver was used, of converting 
i t  into gold. 

According to a quotation from some work of JBbir bin Hayyan given in the 
pseudonymous medizval Latin work 'Liber Secretorurn Calidis filii Iazichi' 
(=KhBlid - bin Yazid: Artis durzferae, 1592 ed., p. 346)) Jabir believed that there 
were five essential processes in alchemy (i) ~ u ~ a t i o n ,  i.e., the putting to flight and 
removal of the blackness from the ' Spirit and ' Soul ' of a substance : (2) Lique- 
faction of the purified 'Body' : (3) Ceration, or subtilisation, of the ' Body' : 
(4) Albification, or quick fusion-particularly of the ' Body ' : (5) Solution : (6) Coa- 
gulation, or reunion of the ' Body ' with the prepared ' Soul.' 

Similarly, in the edition of Jabir's ' Book of Pity' by his pupil Abii 'Abdallah 
Muhammad bin Yahya (Berthelot and Houdas., La Chimie au moyen hge, 111, p. 186)) 
the work is said to be comprised in four chapters, or processes :- 

(I) Purification of the substances used from their impurities, blackness, shadow, 
unctuosities and humidities ; 

( 2 )  Disaggregation of the corporeal residues left a t  the bottom of the apparatus, 
until they acquire the nature of volatile 'Spirits ' ; 

(3) Fixation (or coagulation) of the ' Spirits ' by the corporeal residues ; and 
(4) Combination of the moistened products and subsequent removal of super- 

fluous humidity. 
The procedure of Jgbir did not therefore differ in any marked degree from that 

of ar-Razi. 
(ii). Notes on the Various Processes. 

( I )  Purification by- 
(a )  DISTILLATION (Taqtir) using the Cucurbit and Alembic, and catching the 

distillate as it fell drop by drop (qatara) in a Receiver (qdbilah). This word Taqtir 

was used with reference both to  the removal of excess of moisture from a nlixture or 
solution, as well as for the actual distillation or decantation of liquid substances. 
Sometimes, apparently, it even included filtration as well. 

(b) ISTINZXL, the process of purifying substances by use of a Descensory 
(Biit-bar-biit). The substance was placed in the upper of two crucibles, which had 
holes in its base. When heated, the substance fused and dropped through the holes 
into the lower one, leaving the dross and impurity behind. Details will be found in 

the Instrument Sections of both the iMad@al as well as the Kitab al-Asydr of the 
- - - - . .- -- - - - - - - . -. - - - - -. - - 

1 Or, more probably, ' which it was hoped would result.' 



CHEMISTRY IN 'IRAQ AND PERSIA IN THE TENTH CENTURY A.D. 
329 

,, of this process in 'melting' iron by converting the metal into a fusible Arseno- 

sulphide (intru, pp. 354 and 379-80). 
A variation of this process was termed Tajsid, by which was apparently meant 

giving the substance under treatment a purified ' Body ' (jarad). The only metal 
that was made to undergo this process was Iron' : and the only 'Sto~les,' Miirqa- 
@&a, ,Vla&nbiyii, Dawg, Glass, Talq and Gypsum. The process with iron was 

practically identical with that of Ltinzal just referred to. The final product, when 
mixed with lead jusrubb) and a little White Elixir, was said to turn into pure silver. 

(c) ASSATION (or Roasting-Tashwiyah). The substance was moistened with 

water on a saliiyah, and then transferred to a luted bottle or cup. The latter was 

hung in another vessel, which was placed on a fire. After, apparently, the excess of 

moisture had been driven off by heat, the mouth of the inner vessel containing the 
substance was closed, and heating continued till the process was believed to  be 
complete. The process is interesting for its recognition of the use of the air-bath in 
obtaining a moderate degree of heat. 

( d )  COCTION (or Digestion-Tabkh) was another form of Tashwiyah, conducted 
generally in the presence of excess of moisture. 

(e) AMALGAMATION ( T  al&im or I ldi im) . Admixture of metals with mercury 
was often employed as a preliminary step in the processes of both Sublimation and 
Calcination. The root meining of these Arabic words is ' t o  put  in a cavity .' 
Possibly its transference to  mean the formation of an  alloy of metals with mercury 
was due to the method adopted for this process in (and before) the 10th century : 
cf., e.g., the following account from the Kitiib al-'4sriir (Jls.  cit., f .  11 v ) .  "Puse the 
two Leads together in an iron ladle (mi&rafah), and put i t  aside (to cool). When 
they are almost solidified, press the pestle (nisiib) of a mortar into the ladle, and 
having prepared the mercury by tying i t  up in a woollen rag, saturated with olive oil, 
place it in the middle of the ladle. This is repeated until i t  (the mercury) turns 
Into a stone." 

( f )  LAVATION (or Washing-(&ad). This was apparently another preliminary 
to Sublimation. One method was to mix and heat the substance that  was being 
treated, with salt. After heating, the substance was washed with water on a filter, 
and was then believed to be ready for sublimation. 

(g) SUBLIMATION (Tas'id), conducted by means of the Uthiil, or Aludel. The 
is sometimes used almost synonymously with Taytir. Detailed description of 

to make the Ut&iil, which the alchemists obviously regarded as their most 
important piece of apparatus, will be found in both the Madkhal (infm, pp. 356-7) 
and Kddb aCAsriir (injra, pp. 382-3) '. For the method of carrying out the 

AristOtle's remark that iron differs from the other five metals in possessing a preponderance of earth (Meleoro- 
logica-webster's trans.+. 389.,, ' 

word alnalgam ' is probably derived from the past-participle n l - m u l d n m ,  i .e, ,  ' the substance that has been 
F"biected to tbis process,* 

The process here ~ i v e n  for making lead seems to be the sonrce of the passage given under Para I43  On '8; Of nuval'a trandation ol the Syria-Arabic Ms. ( L a  Chimie, 11). 
" 

'Iq0 the 'Aipt a+-Sn,,*nA (Stapleton nnd A z o ,  Mem. A . S . B . .  I ,  pp. 62-64). 
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actual operation, the tmnslation of the account of subliming MercuryAwhich apparent- 
ly was derived, througll Jabir, from some pre-Muhammadan alchemical authors (pro- 
bably Greeks)-may be consulted (irzfra, pp. 385-7). 

A simpler form of sublimation, in which flasks igannani) were used, was termed 
Takhniq (Constriction; or Strangulation), or TarBim (Incubation). The substance 
either by itself-or mixed with oil, if the ' essence ' of the substance was required-was 
placed in the flask, heated gently to remove any moisture or oilness, and, finally, after 
the mouth of the phial had been sealed, heated strongly until the substance sublimed 
ititc: the neck of the flask. 

(h) CALCINATION (Takjis). This was a similar process to Ta&wiyah, but the 
luted vessels were placed directly in contact with the fire, and the heating continued 
until the substance was reduced to an almost impalpable powder. 

The following quotations from the Kit5b al-Asriir will throw more light on the 
details of this important process, as carried out by ar-RBzi (in addition to indicating 
the need for chemists to antedate the origin of the Phlogiston theory by at least 750 
years) :- 

" Calcination can be performed with ' Bodies ' (ajsad, i.e., metals), 'Stones', ' Salts,' 
' Dregs' (not in Ms. M), Egg-shells, (and Mother of Pearl) l. I t  is the destruction of 
their ' Bodies ' (or ' inert matter ' )  2 ,  the burning of the sulphurs and oils they con- 
tain, and their reduction to  white lime, whose parts cannot be further divided. With 
the fusible ' Bodies' i t  is of three kinds, one by Burning, another by Rusting and 
the third by Amalgamation. With all other things, it is by burning alone" (Ms. M., 
f .  26 r ) .  

" Calcination of Silver by Burning. Take 10 dirhams of silver and feed it with 
half a dirham weight of fused yellow sulphur 4 .  Then pour it on to a qaliiyah and 
after triturating it thoroughly, give it to drink of the water of salt, and having 
triturated for some time until it becomes dry, throw it into a luted cup (kGz) which 
is then placed in an atGn (furnace). Then remove the cup, and when it is cool, take 
out its contents. These are triturated and washed, and the process is repeated, until 
the substance becomes a white powder that cannot be further divided " (idem, f.  28 r). 
The final product is apparently Silver Chloride. 

As RUSTING (Tasdiyah), the following extracts from the ~ i i tab  al-Asrar 

\vill give some idea of the chemical processes included under this name :- 
(a) '' Calcination of Gold by Rusting. Take filings of gold, as much as You 

desire, and triturate on the salriyah with an equal quantity of Sal-ammoniac, mixed 
with distilled wine vinegar, till the gold becomes rusted " even though it has to be 
done 30 tiines " ' (idem, f .  27 r) .  

( b )  Calcination of Silver by Rusting. Take filings of silver, as much as you 

1 The word A.;dGf (Oyster shells, or ' mother of pearl ' )  is omitted in the Escorial Ms, but is supplied fro'o the 
Leipzig and Lucknow Mss. 

2 i\I a j s l d :  Lg and Lw ajsiim. 
o I , ~ , ,  chelnical change brought about by treatment with some reagent. 

4 ~ ~ ~ ~ ~ ~ t ~ d  from h . ~ s ~ .  ~g and Lw. The Escorial Ms. omits to mentioll the weight of the 

5 or . turned into dust.' following the 1,11cknow and 1,eipl.k Ms. 6 MS r,g : for .lo day<. ' 
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desire, and a similar weight of Sal-ammoniac, and nioisten them with water. Shake 

them with water three times, and when they become dry, add more water till the silver 
becomes white impalpable ' Zanjiir. Then wash it, and assate it with water and salt, 
and repeat the assation till it becomes white lime (nGvah) " (idem, f .  29 r). The 

product in this case is evidently Silver Chloride. 
(c) "Calcination of Copper by Rusting. This is to  turn i t  into Zanjar. Take 

Copper plates, and plunge them into cooked vinegar, and put them on a bamboo 

lattice-work, placed in the top of a vessel (or jug, btiti'ah), in which there is Vinegar, 
so that the copper may turn into zanjar. Whenever i t  becomes zanjiir, scrape it and - - 

repeat the process till all (the copper) is turned into zanjnr." 
"Another better process. Take for each ratl of filings of Copper, 1 ounce of Sal- 

ammoniac, and cover i t  with wine vinegar, and shake it several times a day till i t  
becomes zanjiir. Whenever it becomes dry, add inore vinegar, till it is completely 
turned into zaizjiir." 

"Another better process. Take I ratl of fine rGsu&taj ('burnt copper,' i.e., Copper 
Oxide), and after triturating it thoroughly, add I ounce of Sal-ammoniac. Then take 
2 ratls of good wine vinegar, and add to it a further ounce of Sal-ammoniac. After 
letting it stand for one night, filter it 3, and feed i t  with the triturated rGsu&taj on 
the saliiyah. Triturate it during the day, and leave it exposed during the night, 
adding more vinegar whenever it becomes dry, until the whole is turned into zanjar " 
(idem, f .  31 r )  . 

The product in each of the above three processes will be Copper Acetate. 'l'he 
third process is specially interesting, as showing tha t  ar-Rgzi realised that the final 
product could be obtained indirectly, from the calcined metal, as well as from the 
metal itself. 

(d) In the case of Iron, the process was generally tha t  of actual rusting into Iron 
Oxide (Za'friin) by the action of air in the presence of ordinary water, or water mixed 
with salt and vinegar. Another interesting method was the one already mentioned 
O n  PP. 323, viz., to decoinpose the iron arseno-sulphide (formed by heating iron filings 
with Arsenic Sulphidej, with vinegar containing vitriol, and then to heat the product, 
till it became red dust (idem, f .  33 r)  . 

The only other process that needs to be referred to  in concluding this section on 
Purification is Tarwil, which we find lnentioned io the Third Part  of the iMnfatih al- 
'ulGm Tile original lneailing of the word appears to be Lixiviation : but the process 
(which was intended to reduce the substance to such fine particles that  it would 
float O n  water) involved calcination. 

(2) CURATION (Tadmi') .  After the substance to be treated had been freed 
lronl the excess of impurity that it contained by one or more of the processes that 
have Just been described, it was subjected to the process of Ceration. Ar-Remi states 

_ 
I Lit. ' Z a ~ l i l v  which lies no parts.' 

Or ' con= entrated' ( d n l i p ) ,  following I,ucknow MS. The Leipzig Ms. says fresh milk ' : which m a y  b e  au alche- 
mical phrase for Vineear,, 

1 ; ~ .  Ms., s l / b t t  ; illstead of q ' z ' 6 1 r  ( ' keep it ' )  
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in the I<iiab al-A srar (.us C Z ~ . ,  f .  4r r et V) that  four classes of substances-' spirits,, 

' Bodies,' ' Calcesl'l and ' Stones ' are capable of undergoing this process that 
it is about by four groups of reagents-'Spirits,' 'Salts,' Oils, and Boraces. 

' Spirits' are cerated by salts, oils, and boraces : ' Bodies ' by spirits,' salts, 
and boraces : ' Stones ' by salts, and boraces : while Salts are cerated only by oils, 
The product will melt when dropped on a plate of heated silver or copper, and 

penetrate into the metal. Cerated substances are also stated to  have been capable 
of imparting t o  metals same degree of cblour.2 

I t  is impossible to give any general s ta te~nent  of what these cerated products 
were, as in all probability they were a very iniscellaneous collection of fusible sub- 
stances. We will only quote two methods of cerating Gold, the first because of its 
obvious affiliation with the methods employed by Greek alchemists for preparing 
substances for alchemical operations: and the second as indicating the possibility 
that  ar-R5zi succeeded in preparing a fusible double chloride of Gold. 

' Ceration of Gold with Spirits. Take as much as you desire of Red Gold and 
make into thin leaves. Take also a luted pot, and place in i t  fragments (or layers, 
~ a f )  of volntilised sulphur in which there is no blackness, and add pieces of the thin 
gold leaves till they are finished and then fill up the pot with vitriol (Ziij). Place a 
cover on it and close the joint. Then put it on a fire of medium intensity, viz., a fire 
of dung, in a. stove (tanttiiv). Take it  out when i t  is cool. (Continue to) do this 
until i t  is melted and flows, if i t  be the will of Allah ! '  

'Ceration of Gold with Salts. Take calx of powdered gold + and drench it with 
dissolved Sal-ammoniac, sufficient to unite all the parts, and triturate till it is dry. 
Then place on an uncovered charcoal fire in a luted dish (sz~kurrujah) and, when the 
face of the mixture begins to  perspire, raise the cover, and leave it for sometime till 
i t  becomes cold. Then close it. Do this 10 times, and triturate it and drench it 
with the dissolved water of Sal-ammoniac, and repeat the process 10 times till it 
becomes a deliquescent salt' (idem, f .  42 r et v) .  

(3) SOLUTIOK (Hall  or Tnhlil). The root meaning of the Arabic words is the 
-- - - -- - - . . - - -  

1 Or a Sa l t s '  (vide 3 lines later).  

2 According t o  J i b i r ,  in one of t h e  treatises of t h e  ' Book of t he  Seventy, '  Ceration consisted in returning to the 
treated substance, t he  ' Soul '  and  ' Spi r i t '  t h a t  had  previollsly been separated from i t  (Berthelot,  .4rchL:ologie, P. 3 ' 3 1  
This  probably supplies t he  source o f  t he  following statement of ar-Razi regarding the  Third, o r  Perfect, 'nethod 
bination tha t  is found on 1. 602! of Ms. M. of  the  I(ilCb nl-Asriiv " Cerate (first) the  * Spirit ' separately, and dissolve it. 
Then cerate t he  'Soul  ' separately, and  dissolve it. Then cerate the  ' Body ' separately, and dissolve it. Unite all three 

waters  in equal amoun t  a n d  bury them for  40 days ,  until they are ~ u r i f i e d  and each has  entered the  others in such a way 
t h a t  t hey  cannot  be  separated." 

F o r  t he  Ceration of Sal ts  by oils, i.e., t o  form soap, vide la ter ,  p.  393. 
3 M ~ .  cil., f .  42,. CI. Z O S ~ L ~ U S  to  Theodorus, referring t o  the  ceration of  the  Etesian stone (Chr~sOl i th  Or Cadnlia) 

" If i t  is b u r ~ l t  two  or three times with sulphur ,  according to  these writings, and digested for  some time illdung,O'le then 
obtains 4 transformed and solidly yellow colollrs "' (Berthelot and Ruelle, Colleclion de5 anciens alchelnisles grecs' 

I I . ,  p. 208). 
ln the example given the vitriol will be converted into sulphides of iron and copper which may then Iorm 

salts wi th  t h e  Gold Sulphide siu~ultaneously produced. 
4 one process for calcining gold was to heat i t  ,.ith one-fourth of red Arsenic sulphide on a 

fire in  a luted 

bag. The  mixture  a h e n  cool was t r i tnra ted,  rvasherl with salt and water,  alld I1eated a luted cup with O n  eq'lal 

cluantity of salt. After  d o j n ~  this 5 t imes, t he  prvduct is said t I have heen whi te  (Mz. e i l ' '  f '  '")' 
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Same as that of ' Solution,' viz., 'loosening ' or ' disintegration ' of the particles of a 
substance, and indicates a further physical change in the substance that was undergo- 
ing treatment beyond what had already occurred in the process of Ceration. We 

shall not, however, be very wrorig in usually tra~lslating Hall by 'Solution,' as even in 
early Arabic writers the word had begun to  acquire the modern significance of the 
English word. 

Ar-Rgzi describes in the Fourth Section of his Third Discourse (Ms. M, ff. 
55v.-6or.) the following eight methods of subjecting substances t o  the process of 
Hall :- 

(a) By ' Sharp Waters ' (al-illSyiih al-hiiddak). 
These were a curious collection ; and apart from iniscellaneous liquids obtained 

from urine, as well as from inorganic substx~~ces,  included Vinegar ; Caustic Soda 
(mixed with some sal-ammoniac) ; a strong solution of Ammonia (made by distilling 
a mixture of sal-ammoniac and copper oxide, 1)ut afterwards mixed with sal- 
ammoniac and colocynth pulp) : Calciuln Sulphide (called Ziid ar-Radwak) ; and a 
solution of Mercury in Sal-arnmoniac, which was used, in particular, t o  dissolve 
calcit~ed substances. Although Beckinallll and others have ascribed to ar-Rgzi the 
discovery of the so-called ' mineral' acids-possibly on the basis of certain inter- 
polated passages it1 the Liber Bubacaris,-the only prescriptio~l in this section that  
suggests that he was acquainted with any of then1 is the following, which may be 
explained as a primitive method of obtaining Hydrochloric acid. 

Section on the Solution of the Seven Salts. 
'Take equal parts of sweet salt, Bitter salt, Tabarzad salt, 14ndnviini salt, Indian 

salt, salt of Al-Qili, and salt of Urine. After adding an equal weight of good 
crystallised Sal-ammotliac, dissolve by moisture? and distil (the mixture). 93e1-e 
will distil over a strong water, which will cleave stone (sa&r) instantly.' 

Nitre was not apparelltly differelltiated in the time of ar-RBzi from other salts, 
SO W e  could not expect tile isolation a t  this period of Nitric acid.2 As regards 
s u l ~ h ~ r i ~  acid, although ar-Rgzi subjected vitriols to dry distillation (vide infra 
PP. 334 and 393) he appears only t o  have done so with the idea of separating their 
Souls' or 'Spirits,' and as, in accorda~lce with the same mistaken theory, he 

'bsequentl~ returned the distillate to  tile residue in the alembic, he seellls to  have 
failed to notice that the distillate was a particularly powerful solvent. 

( b )  'Solution in Dung,' by deliquescellce alld digestion, the square flask con- 
taining the substance being buried ill Dung (vide in/rrr, pp. 388-9, for detailed 
account of the process). - -------- . ~ - . - -  - -  

I Ms. 'if., f .  56*. The Leipzig Ms., f .  52r, substitAtes (alg for so@". 

(sino-Ivanica, p. 555) stater: lo the i l U l  ceutnry the Arabs beeanle acquainted with s d t ~ e t r e ,  which 
'hey received China; for they des ig~~ate  it as u o , j  a(-,yini (Cllinese ~ 1 1 0 ~ ) : ~  w e  callnot, however, follow him in 
'hi8'rgun1ent .a Ibll al-Baitir eqnater ibis substance ds iy is  (or stvne of Aisos: mentioned by Dioscorides and 
(' "len) 

Ihat it is ~ l l o r l l  in hfvrocco (which he visited in ,220 A.D. )  as b i r i d  (1,eclerc. I . .  pp. 71-73 and 131). 
substance with latter nanle seems to have been knojvn also t o  J ib ir  ( D r , h  0, Balances-Bertbelot and 

Houd'e~a ChimIe, 111, P.  IJI), 
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(c) 'Solution by Moisture.' This is also by deliquescence, the flask being kept 
in moistened Sand.' 

(d) 'Solution in the Llann.' This is stated by ar-Rszi to be a broad-mouthed 
vessel of 30 dauraqsZ capacity, two-thirds of which was filled with vinegar. The 
substance to be dissolved was hung in a loose piece of rag from a handle on the 
interior of the cover of the dann, and is said to have been heated by a lamp (qindil), 
hung a t  4 fingers distance below the rag: but as the cover was firmly closed, and 
the exterior of the dawz was smeared with a mixture of animal and pigeon dung 
mixed with carrot juice, the lamp must have been so quickly extinguished that very 
little heating could have taken place. Hot water was poured over the cover twice a 
day until the substance was dissolved. The process is said to have been foulld of 
special use in dissolving hard calces. 

(e) ' Solution in the Cauldron ' (Mirjal). This was filled with a mixture of water 
and, either bran, or chopped lamb's wool and pigeon's dung. The flask was placed 
in this mixture and the cauldron heated until the substance had all been dissolved 
by deliquescence. 

(1) 'Solution in the ' Blind (Cucurbit, or Alembic)' by Sharp Waters.' Details 
of the process, as given in the section of the Kitab al-Asriir on Instruments, will be 
found on pp. 381-2. infra. The name ' Hammiim' there given to it is, however, 
assigned, in this section on Solution, to  the 'Solution in the Cauldron.' 

(g) ' Solution by Parsley (Ii'arafs) in the Sirdab ' (?). I t  is not clear what form 
of apparatus mas meant by Sirdab (or Sabdan). The former word means a 'cool 
room' or ' ice-box.' As in previous cases, the substance, mixed with parsley, was 
placed in a flask hung from a handle on the interior of the cover of the apparatus, 
and when the cover had been fastened on, and covered with a linen cloth (&aid), 
water was sprinkled over it froni time to time, until the substance had all dissolved. 

(h )  'Solution by Distillation (Taqtir). This is said to have been specially used 
for salts and vitriols. The substance was moistened, and left over-night in the 
open air. The next morning it was distilled. The residue was twice moistened 
with water and allowed to dry, after which the distillate was returned to it. The 
process was repeated 'as  long as it ( ? the distillate) increased in weight by distilling ' ; 
and came to  an end as soon as it began to decrease it1 weight. 

(4) COMBINATION (Tamzij : or M i ~ a j ) ~ .  Ar-Razi gives three methods of 
bringing this about, only the third giving rise to perfect combination : 

(a) by Trituration, followed by Assation : 
( b )  by Trituration, followed by Ceration : 

and (c) by the Combination of Solutions." 
- -- - -~ . -~ . -. - - .- - -- -- 

- 

1 Reading, with the Leipzig Ms. ( f .  5711)~ raml,  for the zibl (dung) of the Escorial and Lucknow blss. 
2 According to  the A i n  a$-San'ah ( M e m .  A .S .B . ,  I ,  p. 62) a darrraq of water weighed 1040 dirhams. Taltiug 128 

dirhams as equal t o  I IB. and 10 IBs. to  the gallon, the capacity of the dnnn used by ar-Rfizi-if the figures of the Ms3. 
are correct-was no less than 24 gallons. 

3 Properly speaking, M i z i j  should be used with refereuce to the essential quality of the final ~ r o d u c t  of the proceso 
of T a m z i j :  but ar-Razi apparently regarded the two words as synonymous. 

4 Vide supra ,  p.  332, note 2. 
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(5) FIXATION (or Coagulation-' Aqd). This, which was the final process in 
making the Elixir, was performed either (a) by Assation ; or (b) in the 'Flask and 
pot' ; or (c) by Inhumation ( D n f n  : i.e., burying in Dung) : or (d) heating in the 
'Blind ' (Alembic). 

A. The Writings of Jabir bin Hayyiin 

The perusal of what has already been summarised in this Introduction, as  well 
of the documeuts with which i t  deals, will probably have left the reader as much 
amazed at the scientific spirit displayed by ar-Rszi, as were the present writers when 
they first took up the study of his works. Here, 750 years or more before Robert 
Boyle's epoch-making book saw the light in Europe, is to be seen living and 
working in two of the most ancient towns of the Near East a ' Sceptical Chymist ' 
whom Boyle would have welcomed as a scientist after his own heart. What was the 
explanation of the sudden appearance of this clear-headed thinker and experimenter 
among the crowd of mystical alchemists who both preceded and continued to  sue- 
ceed him for so many years ? Did ar-RBzi suddenly invent a new science, or, if not, 
by whom was he inspired ? 

To enable an answer to be given, let us consider what ar-RBzi himself states in 
the preface to the Kitnb al-Asrnr.  

"Know .that I have compiled this book out of the Secrets of the experiments in 
this Art, so that it may be a guide to  be followed and an authority (dastGr-Persia11) to  
be referred to. ..I have described in it so much of the knowledge of the Art that  YOU 

will not require any of my (other) books on this subject. . . . Allah has been our helper 
in the description of the processes, and towards Him is our hope for completing what 
we have intended. . . .Verily we have explained in this book what the ancient Sages, 
viz: GBdhiman (Agathodemon), Hurmus (Hermes), Antas (or Astas), Balinas ( A ~ o l -  
lonius), Aflatun (Pseudo-Plato), Jalinijs (Galen), ArastBtalis (Aristotle), Fithsgbfiras 
(P~thagoras), Buqrst (Hippocrates; or Pseudo-Socrates), Sarjis (Sergius),' Hiraql 
(Heraclius), Marianus, Khalid bill Yarid, and my Master, Jabir bin Hayysn (May 

illuminate his faceT), have concealed. It is a summarised account according to  
@Bd_himfin, Hurmus, Arastatalis and Astabalis ( ?  Ostanes). If I was not aware 
O* the end of my days and the nearness of my death and the fear of the loss of what 
I I would not have compiled all these things in one Book and made this Corn- 
PIete And Allah is the Guide ! " 

A full discussion of the authorities mentioned in this quotation from the Kztab 

may be left till we are able to edit ar-Rnzi's historical compendium, the 
kawa'tid. Reference to the quotations given from three of these alchemists in the 
abstract Published in the Memoirs o/ the Asiatic Society of Beltgal for rgro (Vol. 111, 
P P  68-73)~ will sufficiently demonstrate that in these cases a t  least the subject - ------ -- - - - - - - - -- - - 

' The nel l .kno~n priest, doctor, and philosopher of  Ras al-~Ain iu northern Mesopotamia r h o  died a t  Constan- 
"nop'e '' 5 3 5  A.D.  ( M e m .  A .S .B . ,  111-,910, p. 7 1 ,  uote 5). 
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lnatter is so mystical that it is difficult to imagine that ar-Rgzi could have been In- 

spired to base on their writings a matter-of-fact treatise on Chemistry. Mariallus and 
Khalid - were equally iulpossible, judging from the samples of their work translated 
into Latin, or, in the case of Khalid, still surviving in Arabic1 : and we have to fall - 
back on the writings of J ~ b i r  bin Hayyan as a possible source of inspiratioll for 

ar-Razi. The small number of works of Jabir published by Berthelot in the 3rd 
volume of L a  Chimie a u  moyekt a"ge are not very promising : but Holmyard's essay on 
Jebir, published in the Proceedings of the Royal Society of Medicine for 1923, indicated, 
as  the result of an examination of others of Jabir's writings, that this author had by 

no means deserved the sweeping condemnation passed on him by Berthelot. Holm- 
yard omitted, however, to  deal with a much more scientific work of Jabir, the ' Book 
of the Seventy,' partially preserved in the medizval Latin translation which was 
published by Berthelot in 1906 a t  the end of his Archkologie et Histoire des Sciences, 
and a comparison of this with the Kitiib al-Asrar soon showed that the latter could 
be copiously annotated from the former. The substances, apparatus, and processes 
mentioned by ar-Rgzi are, allnost without exception, found in the 'Book of the 
Seventy,' and, in certain cases,' it is practically certain that ar-RSzi must have had 
this book of Jabir in his possession when he was writing the Kitiib al-Asriir. 

The mention, in the second treatise of the Latin translation of the ' Book of 
the Seventy,' of another treatise by Jabir called the ' Book of the Secrets' also 
enables us to suggest with a considerable degree of probability that the title of 
a ; -~gzi ' s  Compendium was copied from that of the 46th treatise of Jgbir's ' Book of 
the Hundred and Twelve ' that preceded the ' Book of the Seventy ' and of which the 
first two treatises are Parts I and I1 of the Kitab Ustuqus al-Uss that will be 
mentioned later. Further search through the list of Jabir's works mentioned in the 
Fihrist ,  as well as those found elsewhere, showed that this was not an isolated 
example of borrowing, but that  ar-Razi made free use of his master's titles when 
publishing his own works. I t  may ultimately be found that in some, or all, of these 
treatises the corresponding treatise of Jabir was explained, just as ar-Razi says 
the seventh of his ' Twelve Treatises ', the Kitiib (11-Tartib, was an explanation of the 
I(ildb ar-Rahmah. The following is a full list of actually, or apparently, correspond- 
ing titles that have been noted, roughly in the order of ar-Rgzi's works as given 
in the Fihrist .  

J A B I R .  A R- R 221. 
I. ( a )  K .  Taqdimat al-Ma'r i fah.  1. h', al-Madk]zal at-Ta'limi. 

( b )  K .  al-Mad&al ila's-San'ah. 
2. ( a )  K .  al-Burhiin. 2. K .  al-Mad@al al-Burhiini; or K* 

(b )  K.  ' I ja l  al-Ma'ddin (Fihris t  ' I lal  al- Ma'ddin. 
has wrongly K. Kiman  nl-!If .) .  

1 E.g, ,  described in the paper referred to in the laqt note. 
i E g., (a) description of Aludel (pp. 356 and 382 j a f y a ) ;  (6) the preparation of Usrxttl and Murdiisani (PP. 365.6) 

and, in particular. ( 6 )  the preparation of Sal-ammoniac by the distillatiou of Hair (p. 390.). 
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JABIR. AR-RAZI. 
I(. al-Rzrkn (Pillar). Holmyard I<. al-Arkiin (Book of the Pillars), the 

notes also a K. al-A rkiin and a name ar-Rgzi either alternately 

K. al-Arkiin al-Arba'a. designated the two MadBals, or 
applied t o  some other book of his 
(vide Ms. M, f .  83 r). 

3 ,  K. Naqd 'ala'l Faliisifalz. 3. (a) K. I&biit as-San'ah wa'r Radd 
'alii munkirih. 

(b)  K. ar-Radd 'ala'l-Kindi f i  Raddihi 
'ala's-San'ah. 

4. (a) K. al-Ahjiir (22 books). 4. 
(b) K. al-Hajar al- Haqq al-A ' ~ m .  
(c) K. al-Hajar (Bombay lithograph- 

collection of 11 of Jgbir's 
works). 

(d) K. Niir al-Hajar. 
5. K. Tadbir al-Hukamii' al-Qudamii' 5. 

(mentioned by Jgbir in his K .  al- 
Mulk). 

6. K. Khawass - al-Iksir a&- Dhahab (Paris 6. - 
Ms. translated by Holmyard). 

7. K. at-Tndiibir ar-rii'iynh (Theoreti- 7. 
cal Operations). 

Second I<. at-Tadabir. 
8- K. al-Mihnah (the Test,. 8. 
9. Many books on Hiyal (Devices). 9. 

10. K. al-Asriir. 10. 
11. (a) K .  as-Szrr al-atamid. I I. 

(b) K. Sirr al-Asrar (Ms. in British 
Museum). 

I2. Kutub al- Mulk. 12. 
'3. (0) K .  01-Z<l/awas.r. - 13, 

(b)  K. al-Adjar. 
1 4  K. nl-Hiiwi. 14. 

(a)  K. al-Hajar. 
( h )  K .  al-Hajnr al-Asinr. 

K. at-Tadiibir (which included a 

theoretical portion). 

K. al- Miha~z (Tests). 
K. Sirr  nl-Hukamii' wa Hiyalihim. 
I<. al- A siGr. 
K. Sirr nl-Asriir. 

I<. Rasii'il al-Muliik. 
K .  Klzawii~s - al-A&jiir-(properties of 

trees : Brockelmailn No. 11). 

K. al-Hiiwi (Ar-Rgzi's greatest inedi- 
cal work: known in Latin as  
' Liber Continens ' )  . 

Of the works of Jabir ellulnerated above, 12 are from the ' Book of the Hundred 
and Twelve ' ; 21 (including 20 on Stones) from the ' Book of the Seventy ' ; and 

from the ' Book of the Sevel1teell.' The last-named volume is stated on the last 
Page but one of the Latin version of tile ' Book of the Seventy ' to  have dealt with 
'Corporal' ' C~n~pos i t ione~ alld ' ereparationes ' ; and it  is of particular interest from 
the chelni~al point of view, owirlg to  its having included a treatise on how to identify 
'~bstall~es by TestillR 
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We trust that this brief survey will a t  least establish the desirability for a careful 
study of the possible indebtedness of ar-Razi to Jabir whenever further works of 
either author come to light. The results of a study of one of these already known 
will be found in the next section. 

B. Jabir's Ustuqus al-Uss; 

with special reference to ar-Rszi's classification of Substances. 

It has already been stated (supra, p. 321) that ar-Rszi first divided all sub- 
stances (a) Earthy, (b) Vegetable and (c) Animal : while the first class, viz. Earthy 
substances, were in turn subdivided into six groups, 'Spirits,' ' Bodies,' ' Stones,' 
Vitriols, Boraces and Salts. 

Vitriols, Salts and Boraces are mentioned in the 31st treatise of the ' Book of 
the Seventy ' ' and although ' Spirits,' ' Bodies ' and the ' Stone ' are also mentioned 
a t  the end of this book of Jabir,2 as well as elsewhere in the same series of treatises, 
we thought it desirable to make a further search in order to be certain of the true 
origin of ar-Razi's classification. The original source is undoubtedly to be found 
in the first treatise of Jabir's other great work, the ' Rook of the Hundred and 
Twelve,' called Kitab Ustzcqus al- Uss al-awwal, " The First Book (called) ' The Element 
of the Foundation,' " which was written for his patrons, the Barn~acides.~ This 
work has been preserved in a sinall lithographed volume of 11 of Jabir's treatises 
published some 25 years ago in Bombay, while we have also obtained another Ms. 
copy from Teheran. A very slight study of the work showed that it well deserves 
to  be published in its entirety, and we trust that the publication by Holmyard of the 
three sections of the Ustuqus, as well as the remaining eight treatises in the Bombay 
booklet, will not be long delayed. The book is, however, very difficult to under- 
stand ; and we take the opportunity of acknowledging the assistance given to one of 
u s4  by his late Father, Shams al-'TJlama' Viliiyat Husaiii (then Head Maulavi of the 
Calcutta Madrasah), in making the rendering from which the selections given later 
in the present paper are taken. We quote two series of passages, the first dealing 
with the classification of the substances used in alchemy, and the other with the 
sources of the 'Stone,' i.e., those things out of which the Elixir could be made. 
Both are extremely important for the true understanding of alchemical theory. 

From the former it will be seen that Jabir primarily classified substances into 
Anitnal, Vegetable and Mineral. The Mineral in turn were divided by him into 
'Spirits,' AjsDm (substances riot possessing the power of either combinatioll or 
volatilisation), ' Souls ' and ' Bodies.' 

The Spirits are a t  first stated to be six in number, vie. (I) the Sulphurs; (2) the 
Arsenic Sulphides ; (3)  Sal-ammoniac ; (4) Camphor ; (5) the Oils ; and (6) Mercury : 
but when Jfibir passes on to an extremely interesting discussion of the difference 
between 'Spirit ' and ' Soul,' the former being stated to be (alchemically) an 'active 
Tincture,' while 'Soul' means ' the unctuolls quality that brings about combination,' 
-_--p._--..p_ _ -- .- ~ - - ~ -  - -  

- -  ~. . -  

1 Berthelot, ArchColoqic, p. 341.  2 CI. p. 3611 i ~ ~ l r n .  3 C / .  Fihvisl (I.'liigel's ed. ,  p. 355). 

4 1II H.H.  in 1904, while in receipt of n Researcll sc!iolnrsllil,  iron^ the C;overllmellt o f  R e n ~ a l  
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he pmeeds to re-clas~ify Sulphur, Oil and Arsenic Sulphide as  'Souls,' while the 
remaining three, Mercury, Sal-ammoniac and Camphor are still classed as ' Spirits.' 

He however, in the case of Mercury a proviso that  with 'Spirits' i t  behaves 

as a 'spirit,, and with ' Souls ' as a ' Soul,' and that  some alchemists also believe- 
though he does not-that Camphor and Sal-ammoniac can also impart colour, and, 
hence, should be reckoned as 'Souls.' All this betrays some degree of uncertainty ; 
and it is noteworthy that by the time he wrote the 61st treatise of his subsequent 
work 'The Book of Seventy,' Jgbir apparently had altogether dropped the term 
rSoul,' as well as the inclusion in the simple volatile substances of Oil and Camphor, 
and had arrived a t  the same classification as we find in the Kitiib al-Asriir, viz. that  
that there are four ' Spirits '-Mercury, Sulphur, Arsenic Sulphide and Sal-ammoniac. 
It is probable, therefore, that ar-Rszi in his own writings directly adopted Jgbir's 
later classification of simple volatile substances. 

Metals are termed by Jsbir Ajsdd (plural of lasad), and are defined as those 
fusible substances in which the amount of ' Soul ' and ' Spirit ' bears a definite rela- 

tionship to the alnount of potentially active matter (jasad, in contradistinction 
to inert matter, jism).' 

The term Ajsiim (plural of jism) does not apparently occur in the two treatises 
of ar-RBzi dealt with in this paper, and in the Ustuqus i t  is only used in passing 
reference to those substances which, owing to lack of oilness and capacity for union, 
find no place in the art of alchemy. He instances, as examples, Glass, Ruby, Talq 
and Diamond, as well as other substances 'formed from water only.' He adds, 
however, that certain other substances, such as illa&nisiyii and Mdrqn&i&ii, 
Possess both jasad and jism, so that  it is easy to understand why ar-RBzi discarded 
the term and preferred to call such substances by the simple title of ' Stones.' 

The second short collection of extracts from Jabir's Ustuqus deals with al-Hajar 
-the 'Stone,' by which, as the author of the ,\fafdtih al-'UZGm says, is meant those 

out of which the Elixir can be made. Jgbir begins by stating that  primarily 
nl-Haiar is a part of man's body, by which the other parts are kept in adjustment 
and equilibrium, and he endorses the opinion of those who believe that  it is 
either yellow Bile, or Hair. Those who consider that  the Elixir can be made from 
yrineJ Blood, Excrement, or Eggs are less trustworthy : nor is he any more enthu- 
'Iastic in endorsing the views of those who believe in the efficacy of Vegetable 

I t  should be noted, however, that  Jabir is stated in the FiJzrist to have 
treatises on Urine, Blood, Milk and Eggs (two) in his ' Book of the Hundred 

and Twelve1' while towards the end of the Latin translation of the 'Book of the 
Fven ty  ' is found a short treatise called Liber Pingurdinis devoted entirely to explain- 
lng anullctuosity can be extracted from various plants from which, in turn, Sal- 
amnloniac can be obtained by distillation. Sinlilarly the Libcr Indicum is a treatise on 
r l o o d ~  ex~lailling how yellow Sal-ammoniac can be obtained by distilling it, just as 
happens with plants and hair : while a t  least five other of the treatises foui~d  in the 

- - . - .. . - -- - - - -. - - - - ~ .,- 

I The sanle idea is found in Bluhsmlnild bill 'Abd al-Malik's s~aternent  that  the Elixir consists of one part of a Spirit: 
'No pnrts of 0 5 

olld ollc part of ' nody ' ( c / .  Stapletoll and AZ0, Memoirs ,  A.S.B. ,  I. p. 54). 
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Latin translation deal with Trees and Vegetables. Possibly, therefore, Jsbir kept an 
open mind as  t o  whether the Elixir could be obtained from other organic substances 
besides Bile and Hair .  

As regards the  Metals and 'Spirits,' Gold, Iron, Copper, Lead and Sulphur are 
recoinmended for making the  Red Elixir, and Silver, Tin and Arsenic Sulphide for 
the  White '. Mercury was useful for both. Jabir adds tha t  Lead isoften included by 
alchemists among the  substances used for making the White Elixir, and not among 
those for making t h e  Red. 

C. The Chaldaean element in ar-Rgzi's Chemistry : 

as indicated by the  il~clusion of K h n r ~ i n i  .- in the list of Metals. 
The opportune publication last year of Campbell Thompson's Chemistry of the 

Ancient Assyrians would in any case have enabled us t o  suggest that  much of 
ar-Rszi's Chemistry may ultimately be traced back t o  Assyrian and Babylonian 
sources. The mention, however, of Khcir~ini -- as one of the Metals affords a still 
more certain clue, and we will now endeavour to  summarise the facts that can 
be gathered from a consideration of the meaning and history of this curious word. 

The metallurgy of I<htirsini - has already been dealt with by De Sacy,' Dozy and 
Engelmanr, and others, but  no one appears t o  have previously drawn attention 
t o  the  historical implications of the  true meaning of the word, viz. 'barb of China,' or 
'arrowheads' [a wound from which was mortal), or t o  the fact that ,  in all probab- 
ility, the metal referred t o  by the  name Kh8r.yini - passed into Arabic Alchemy through 
the  influence brought to  bear on ar-RBzi by the ancient civilisation of Mesopotamia 
t h a t  still survived in his time a t  Harriin-the ancient capital of the province 
t h a t  occupied the great bend of the Euphrates t o  the east of Aleppo. -4s soon as we 
consulted the  second volume of Chwolsohn's great work Die Ssnbier und der Ssabismus 
and realised the importance t o  chemical and, indeed, world history of the use of 
Khi i r~ in i  - in Sabian (Harriinian) ritual, we hastened to make the prbqis of the religi- 
ous beliefs and practices of the Sabians that  will be found as  the sixth section of this 
paper. To this subsequently was added a table, compiled from Muhammad Husain's 
MakJzzan al-Adwiyah, which clearly proves how the ideas of the ancients have 
survived in Muhammadan pha~.macology even down to  the most recent times. 
Finally, our work was completed by a further note containing a brief discussion 
of the Chemistry of I(l?@r~i~zi, as well as of the alloys with which it was connected and 
often-especially in later times-confused. 

Prior t o  the time of ar-Razi, Z{/iiZrsiui may also have been known to Jabir, 
a s  one of a collection of Arabic Treatises on the metals found in MS. NO. 2606 of the 
BibliothGque Nationale, ascribed t o  Jabir, is called the Kitiib ad-I(hiir8ini.' If so, 

1 For an explanation of why no mention is ~ ~ l a d e  of the lnost important reagent, Sal-ammonia~, vide l * /m,  P. 394. 
note (4). 

2 Chresfomafhie Arabc, I l l ,  pp. 452-464, 3 Glossaire, p. 252. 

4 Holmyard's Jribir, p. 53.  We have not as yet been able to secure p h o t o ~ r a ~ l ~ r  of this Ms., but illtend to take I1P 

the question further when these are availnhle. 
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this may afford one reason why ar-Razi included this rare metal in his list as 
the Seventh metal, in preference to  Jabir's strange choice of Glass. To a man of ar- 

R a z i I s  temperament and possessing a mind sufficiently critical to  reject everything in 
the teaching of his Master that  could not be classed as an experimentally proved 
fact, this would hardly have been sufficient to  induce him to add Khdr~ini  - to  

the previously universally accepted list of six simple metals : Gold, Silver, Tin, 
Lead, Iron, and Copper. The true explanation can, we venture t o  think, be 

deduced from a consideration of the following facts. To begin with, the first 
two Sages ar-R%zi mentions in his preface to  the Iiitiib al-AsrBr, are the Prophets 
from whom the Harranians clairned to  have derived their civilisatioii and religious 
ideas. Secondly, the names of the metals given in the LVadh&al list are those of the 
Sibian deities, or planets. Thirdly, the authority most copiously quoted by ar-Razi 
in the .@awiihid is a Sabiaii called Salim al-Harra11i.l Fourthly, Muhainmad Husain, 
the author of the Makhzan - al-Adwiyah, supplies, on p. 80 of his preface, some extremely 
valuable items of traditional information regarding the influence and origin of 
the Medical School of Harran. The earliest doctor he mentions, in tracing the 
customary pedigree of his medical teachers, is one Mirza Mul~ammad Masih who, he 
states, learnt from the physicians both of Tabaristan (from whence calile ar-Razi's 
own teacher 'Ali bin Rabban) as well as of ~ h t i z i s t ~ n ,  - i.e., the famous medical school 
of Jund S_h%pur (120 miles N.-N.-E. of the modern Basra), which was founded by 
NawShirwan, the greatest of the SBsiiniaii Kings, about the middle of the sixth century. 
Muhammad Husain further states that  both tlzesc sclzools pvofessed to have drawn tlzezr 
k'lowledge from the Physicians of Harriilz, and that tlze latter, in their turn, acknowledged 

Greek physicians of the Hippocratic School to be thezr masters and teaclzers. Last 
but not least, as we learn from Chapter 64 of tlie Mztviij a&-DJzahab of al-Mas'udi- 
the 'Herodotus of the Arabs1-whose testinlony can be implicitly accepted,' ar-Razi 

wrote a book dealing with the religion of the Harranians. A11 these iteins 
of evidence appear to point clearly to  Harraii as another and inost important source 
of ar*Razi's knowledge, and we are therefore led t o  the final conclusion that  ar-Razi 

mainly on tlie teiilple scieiice of the Sabians of Harraii for materials whereby 
'Ie check and, where necessary, modify the stateiile~its of his Master JBbir bin 
Hayyat~.~ 

If this thesis be accepted, and if, illoreover, we recall tlie ineaiiing of the word 
lihlr?ini (Arrowheads of China, otllerwise kiiown as Hadid as-Sini, or Chinese Iron) 

may further visualise Harran-the alicie~lt Carrhae, and traditional birtliplace of 
-- - .- ~ - - - - -- 

I :'Ie quotation from Si l im 81-IJarriui occupies Illore t han  one-fiEth of t hc  eut i re  treatise.  
*part fronl the fact that  he was travellillg i n  Persia iu 915 A.D., i.e., s o n ~ e  years before t h e  dea th  of  ar -Razi l  a n d  

'Ie *ronl Probability t11at 11. ~ I I ~ J V  the  alltllor personally as he ~ v a s  born in B a B d J d ,  al-Masiiidi s ta tes  t h a t  he h a d  
read the book in question, 

" -. 
0 '  

suggestion of  dVHerbelot (Bibliothdgue Oyientale,  16)~ cd. ,  p. 387) t h a t  J i b i r  was himself a Sabiatl seems t o  be 
On a guess that  he may have bee11 the  f a the r  o l  the f a ~ n o u s  a s t r o n o ~ r ~ e r  l a h a r n n ~ a d  bin J i b i r  a l -Bat t in i .  \ V ~ O  

w.u a 'lbian of Harran. As, however, the  latter made most of  h is  observations of t he  s t a r s  in the  last 2 0  years of  t h e  
"Inth and died in 929 A.D., while Jabir  can only have s l~ rv ived  till, a t  t hc  la tes t ,  t h e  first decade of t h e  ninth  ten- 

t"''' Ihere 's 'lo Probability of any relationship b e t r e e n  these two f aamas  rvriters 
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the ultimate founder of three of the world's greatest religions-as the focus at  which 
had collected, and from which was again disseminated, all the knowledge of the 
ancient East. Lying as it did 011 the direct road between Syria and the Far East, as 
well as  being the spot where the high road from Asia Minor, through the Hittite 
frontier-outpost Carchemish, joined the Damascus-Ninetreh road, i t  is easy to under- 
stand how, on the one hand, it may, as the name Khdr~ini  indicates, have had, 

- 
a t  some period of its history, an intimate connection with China, while, on the other, 
as the cult of Hermes and Agathodemon indicates, HarrBn certainly established 
a close relationship with both Greek as well, probably, as the most ancient Egyptian 
civilisation. As two of us pointed out in a previous paper1 the very name in 
Chaldaea~l was taken, in the time of the tenth century bibliographer an-Nadim, to 
indicate tha t  Hermes was the High Priest of the Temple of Mercury in Babylon; 
while he was believed to  have subsequently moved to Egypt where he died and was 
buried under the Great Pyramid, after revealing to mankind the Art of Alchemy. 
We need not enter into a discussion as to the precise truth of this attribution of the 
original civilisation of Egypt to early Mesopotamian (i.e. Sumerian) civilisation, 
though i t  more or less agrees with the present views of Egyptologist~.~ The main 
point to  emphasize is that, in all probability, IIarran was the meeting place of all the 
civilisations of the ancient world, Greek (and even Minoan), Hittite, Egyptian, 
Mesopotamian, Persian and Chinese, and that, ultimately, through Harrgn, this 
synthetised knowledge passed on to the Arabs, and thence into the ken of the 
modern world. 

We will now bring this somewhat lengthy introduction to an end by a brief - 
summary of the conclusions that appear to follow from the study of the materials 
that  have been dealt with in this paper. 

(I)  To begin with, we believe we may safely claini that henceforward ar-R2zi 
must be accepted as one of the most remarkable seekers after knowledge that the 
world has ever seen--not only ' unique in his age and unequalled in his time,' but 
without a peer until modern science began to dawn in Europe with Galileo and 
Robert Boyle. The evidence of his passion for objective truth that is furnished by 
almost every page of the Kztdb al-Asrar and iUadfial at-Ta'limi, as well as the genius 
shown by the wide range of books he wrote on other subjects than Kimiyrt', force US 
indeed to the conclusioll that-with the possible exception of his acknowledged Master, 
Jlbir bin Hayy~n-ar-Riizi was the most noteworthy intellectual follower of the 
Greek philosophers of the seventh to the fourth centuries B.C. that mankind pro- 
duced for 1,900 years after the death of Aristotle. 

(2) Ar-Razi's supreme merit lay in his rejection of magical and astrological 
practices, and adherence to nothing that could not be proved, by experiment and 
test, to  be actual fact. In  alchemical practice he tore away the veil of mysticism 

- __ - -  - - - - 

1 S. and A. ,  Memoirs.  A .S .B . ,  Vol.  111, p. 70. 
2 King and Hall: Egypf  nnd Weslarn A s t a  t n  lhe lrghr o/ Ifecerrl Discovcvres (1907 e d . ,  p p .  34 seq. 134). 



CHEMISTRY IN 'IRAQ AND PEK.SIA IN THE TENTH CENTURY A.D.  343 

with which even Jgbir had continued to conceal from public view the mass of 
chemical facts that had gradually accumulated in the Near East UP to the middle of 

the eighth century A.D. 

(3) regards the actual amount of credit that may be due to  ar-Rgzi for 

checking, or the knowledge of his predecessors, nothing can be certainly 

stated the works of Jabil-, as well as those of still earlier alchemists, such as 
Zosimus, the Persian Jamasp, Agathodemon, and Herrnes, are thoroughly studied and 
discussed. ~t is almost impossible, however, to believe tha t  without many Years 
of arduous ar-Rgzi could have been able to  formulate two such wonderful 

collections of scientifically arranged facts as are presented to  the world in the ~ a d k _ h a l  
and the first two sections of the Kitdb al-Asrar. But even if he is ultimately found 
to have done little more than restate, in coldly scientific language, the mystically- 
tinged and hence, almost unavailable, knowledge of his master, these two treatises 
will alone be sufficient to  ensure for ar-Razi a permanent and distinguished place 
in the history of scientific thought. 

(4) Apart from the question of the relative credit due to  ar-Razi and Jabir, or 
of how much each of them actually added to  the sum-total of human knowledge 
in the sphere of Chemistry, the existence of these writings of ar-Razi (as well as 
of their predecessor, the ' Book of the Seventy ') is sufficient to  prove that, so far as 
Chemistry is concerned, what we have hitherto rather proudly referred to as  
'Modern Science' had already been born a t  least goo years before the time of 
Robert Boyle . 

(5) In addition to the Greek knowledge of Chemistry, which reached him through 
Jabir, ar-R&zi also drew-in all probability through the Temple-priests of Harran in 
northern Mesopotamia-on the considerable body of knowledge a t  the disposal of 
the ancient Babylonian and Egyptian priests. 

(6) The former inhabitants of Mesopotamia, in their turn, may have drawn on 
China for their knowledge. Whether this be the case or not, i t  is certain from a 
study of KO-Hung's Pao po tsz'  that Greek and Chinese alchemy must have had 
some common source of origin : and as the Chinese could hardly have drawn directly 
On Greek (or Egyptian) sources for this knowledge, China must either have dis- 
covered the facts for herself, and passed them on t o  some intermediary, like Baby- 
lonia, or acquired the kilowledge from the same (or some other) intermediary. 

(7) With regard to the extent and influence of Indian alchemy, previous 
with Sir P. C. Ray as our valued colleague would alone have led us to  

extend Our enquiries in the hope of supporting his views on the subject. We regret, 
that we have been forced to conclude, from a comparison of the facts 

that are brought to light in this paper with those given in the two volumes of his 
1 .  

H1stOry of Hindu Chemistry,' that the earlier, and possibly autochthonous, system 
Indian alchemy based almost entirely on the use of vegetable juices, was super- 

seded sometime between 500 and 1000 A.D. by a system of external origin which 
was primarily based on the use of Mercury. F P ~  from discovering any corrobora- 
tlon 

the theory that Indian thought radically influenced the development of 
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Western alchemy, we find ar-Rszi-who was acquainted with both Su$ruta alld 

Carnka, and, possibly, even made use of them in his medical works-curtly 
dismissirlg the possibility of Vegetable alchemy in the sentence 'The Sages paid 
very little attention to vegetable substances and very seldom used them (in alchemy).' 
We believe that  when all the facts have been reconsidered-particularly those in 
relation to the now-proven use of mercury in the religion and alchemy of Mesopota- 
mia and China from a t  least the beginning of the Christian era to the time of 
ar-R8zi-it will be necessary to  admit that most of the knowledge regarding metallic 
and inorganic Chemistry that has been so carefully collected by Sir P. C. Ray from 
Indian treatises on alchemy actually originated from outside India. 

(8) We would only desire, finally, to emphasize that the publication of ar-R8zi1s 
two treatises furnishes an accurately dated corpus of carefully tabulated chemical 
facts that not only is likely to be of the utmost assistance in all subsequent dis- 
cussion of mediaval alchemy but  -most important of all-will also furnish a scientific 
basis for the systematic investigation of Mesopotamian Chemistry and Pharmacology 
that has been so ably initiated during the last few years by Campbell Thompson. 

We cannot conclude without a few words of cordial acknowledgment for the 
great assistance that  Prof. B. B. Dutta of Presidency College has given us, both 
in the analysis of various samples of inorganic substances as well as by his thought- 
ful criticism. Our thanks are similarly due to Dr. A. Duc, of the University of 
Calcutta, for help in consulting German literature on the subject of our paper. We 

would also express our indebtedness to the Government of Bengal for having assisted 
us a t  the beginning of our work by a grant that enabled us to procure ~hotographs 
of the Escorial Ms. of the Kitnb al-Asray, as well as copies of the Liber Bubacaris 
(from Paris) and several of Jabir's works (from Persia). 

(Received June 24th, 1926.) 



11. AR-RAzPS AL-MADK-HAL AT-TA'LIMI, OR ' INSTRUCTIVE 
INTRODUCTION.' 

(FROM ALCHEMICAL MANUSCRIPT NO. I7 OF THE RXMPBR LIBRARY, 
INDIA, LABELLED 

' A  Collection of Treatises by ash-Shai@ ar-Ra'is and others).' 

In the name of Allah, the Merciful, the Compassionate ! (Accord) Thy Help, 0 
Gracious One ! 

Know that for each Art there are Instruments, and those Instruments have 
names which the people of the Art know, but others are ignorallt 

N~~ for the Art known as AL-l(imiyii' there are Instruments and Substances 
('agagir), and these have names which its followers know and others are ignorant of. 
Anyone who desires to study it to any extent must needs be acquainted with their 
names, and characteristic appearances ('ain), and whether they' are good or bad (for 
the work). All this if the student can ever learn, i t  will only be after a long time, 
and thorough investigation of their essences ( jaw~hir ) ,  and of their [reactions2] in 
this (Art.) 

I have here gathered together such an account of these things, as will enable a 
student who masters it to be as one of them (i.e. the adepts of the Art) and to  under- 
stand them. And Allah is the Giver of Success by His favour and power ! 

The first substances of this Art (to be mentioned) are those which they call 
Aisad (' Bodies '). They call theill by this nalne, i.e ., ' Bodies ' , because substances 
are of two kinds, some of theln passing off in ~ a p o u r , ~  and flying away on coming 
into colitact with fire, while others remain fixed and inert. The followers of the Art 
call the inert (substances) ' Bodies', because of the grossness and earthliness of the 
'Body ' ; while they call those that fly away Avwiih (' Spirits ') on account of the 
ethereal character (Lutf) of the Spirit. 

The ' Bodies' are the Sun, the Moon, Jupiter, Saturn, Mars, Venushnd  Khiir~ini.  
(al-eal'i) can undergo cllaoge, but Black Lead cannot." eiivpini is a rare metal 

which is almost unprocurable.? - ------ - ' 
only the substance.; are  referred t o :  uide the  next  sentence. 

Readiug Af ' i l ih i ,  :' Yulabaktkharu.  4 As compared with t h e  ' Sou l ' ,  or ' Spirit. ' 
Gold~Silver,  Tin. Lead, Iron aud  Copper :  cf. the  Mafitilr al- 'Ultim; S e c o ~ l d  Section-infra, p.  363 There  

however* some slight possibility t h a t  by Jup i t e r ,  Copper was ~ n e a u t ,  a n d  by Venus Tin  (idem, Note  4.)  
"his sentence nray be a gloss. Even down to  the  Middle Ages in Europe ,  a s  well a s  in Arab  t imes,  Tin  was re- 

as a lorm of Lead, and the  two metals were often classed together a s  Rayr isni ,~- the  t w o  varieties of T iu  
'c''later the Mad&al, p. 3 5 5 ) .  In referring to them separate ly ,  Tiu was called a r - R a f i s  : or  nr-Ra?-(is a l -qal l i ,  o r  ( a s  
here)' sinlply Qn1.i : or nl Qasdir,-the la t ter  being possibly a word of Chaldaean origin (Ber thelot ,  Colleclio,t. I ,  p. 
" I :  while Lead was differentiated as R n s i s  a1 Ilsrlcbh: or ( a s  here),  nl.Usrubb al-aswad: o r ,  simply, ill-Usrtrbb : or  ol- 
"nnb:  Or, 

al-Abar (which was also apparellt ly a Chaldaean wnrd). Fo r  a discussion of t h e  origin of t h e  word 
(either the Malay I<elang, o r ,  possibly f rom Qal'ah-the name  of a place which S. Laue  Poole in his 1889 

editinn 
ane's Arabian Nights, 111, pp. I X I - T ~ Z ,  identifies wit11 Banca),  cf. Dozy and Engelmanu,  Glossaire p 24s: 

a'so B~'lhelot,  La Chimie, 1, p, 367, ' 
bl" mo'dG,n. l i t .  I resembling the  "on-existeut ' ; though Vau Vloten (op. cit., p. 358) t ransla tes  ' quod ca re t   ore'^ i.e., ~olo,lrlcsn,.  For a discussion of  thesignificance of I d i v s i n i ,  uide in l r a ,  pp.  405-410. 
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The ' Spirits' are Niir and Farriir (' Fire ' and ' The Fugitive,' i.e., Sulphur and 
Mercury), Zarni& (Arsenic Sulphide), and Nir&iidz~r l (Sal-ammoniac). All these fly 
away when placed on the fire, and for this  reason they have called them 'Spirits.' 
Among them are two  which fly away but undergo no other change2 ; while the other 
two fly away and undergo transformationl The two that undergo no change, but 
fly away are aGrUqiib (' The Eagle '--i.e. Sal-ammoniac) and ' The Fugitive,' (Mer- 

- , . 
cury)' ; and the two  that catch fire and fly away are Sulphur and Arsenic S~lphide .  

All those watery elementsG and Humidities that fly away over fire they call 
'Spirit', and everything tha t  is heavy and gross and withstauds fire is called 

B ~ d y ' . ~  
Among their substances is SALT. It is of several kinds. One (variety) is 

sweet. One is bitter. One is (called) Andardni.' One is (called) N ~ f t i . ~  One 
(kind) is (called) Baidi. One (kind) is (called) al-'Uqiib (the Eagle). One is Salt of 

1 F o r  a discussion of t h e  derivation of Nicshidtrr, vide Stapleton, Mem. A.S.B., I ,  pp.  40 and  41. T o  the  original 
Chinese, o r  ( a s  Laufer-Sino-Iranica, p. 506-prefers t o  th ink)  Sogdian word Nsushi ,  has  been suffixed in Persian, the 
word DarD, medicine. The  name  was then  apparent ly  perverted b y  popular etymology in to  N D d  d i r 8  ' life-giving 
medicine ' ;  vide t h e  s tory  in Firdawsi's S b i h n i m a  of t he  a t t empt  of Rus t am t o  obta in  n i cdd i ru  from King Kaika ' i s  to 

restore his  son Suhrah  t o  life. T h e  Sanskr i t  word for Sal-ammoniac, navisar ,  is a simple adapta t ion of the  Chinese or 

I ranian word, wi thout  t h e  Persian suffix. The  inclusion of nitz_hadur (or  al-' Uqib ) by  a r  R l z i  on the  one hand among 
t h e  ' S p i r i t s '  a n d  on t h e  other (later) among t h e  pungent-tasting salts,  seems clearly to  poiut t o  i t s  being our Ammo. 
nium Chloride. This  i s  confirmed by  the  preparation of white Silver Chloride by  triturating silver filiugs with 
nird#adur, c/. supra.,  p. 331). Fo r  t h e  preparation of Sal-Ammoniac f rom Ha i r ,  c/. K. al-Asriv, infrn ,  p. 390. 

T h e  'S tone  Book, of the  pseudo-Aristotle notes  t h a t  i t  was used a s  a flux, t o  bring about  combination, as well as 
for fixing colours (Rusks, ed. cil., p. I 18) .  

2 Lit.  ' a re  no t  burnt. '  

3 Lit .  ' are  burnt. '  
4 Both these terms are  given a s  synonyms of Sal.ammoniac a u d  Mercury respectively in t h e  X t h  cent. Syrio- 

Arabic compilation (Berthelot a n d  Duval,  L a  Chimie, 11, pp. 159 and 160). Sal-ammoniac was also known as  the ' Bird 

of  a u r a s a n ' .  a s i t  came from there ,  (vide next  page:  a s  well a s  Leclerc's trans. of I b n  a l .Bai t i r ,  111, p. 380). 
5 Lit .  ' waters.' 
6 C/. t h e  Syrio-Arabic Ms. (op. cat., p. 159): ' Bodies'  are those things tha t  fire liquifies without causing them to 

disappear,  while Spir i t s  are  volatilised by fire and  do  no t  remain fixed.' The following extracts from the Speculum 

Nalurale of Vincent d e  Beauvais ( p .  c. 1250 A.D.) which a re  said to  be  quoted from some work of Ihn  Sina throw 
fur ther  light on t h e  importance a t tached to  these volatile substauces in t he  period we are  dealing with. " They are 

called Spir i t s  because t h e  penetration of a Spirit  iu to  a Body is necessary t o  bring about  i t s  union with the Soul.. 
Nothing c a n  b e  sublimed without co-operation of  a ' Spirit  '. The ' Stone '  cannot  be sublimed by  itself: but  'Spirits' 

sublime by themselves. . .a re  dissolved, and  bring about  t he  dissolution of other substances " (Berthelot, CoNeclion, I ,  
p. 248 : c l .  also Stapletou and  Azo, Memoirs. A.S.B., I ,  p. 54. n.  4.) 

1 I u  order t o  check a s  far  a s  possible t he  ident i ty  of  t he  individual substances mentioned by at-RHzi, Ghullm 
Quddus,  a well-known Muhammadan 'A t t a r  (druggist) o f  Calcutta,  was asked t o  supply salnples of a s  many as  he could. 
The  Andarani  t hus  obta ined was found to  be pure sa l t ,  with traces only of KZSOj. 

There  seems some doubt  a s  t o  t he  meaning of t he  word. Leclerc, in a no te  a t  t he  end of Ibn  al-Baitir 's  section 

on Sal t  (111, p. 338) says  : ' On d i t  qu'il provieut d'une localit& du  nom d '  Andera, aux  environs d'Alep . . on lit en 
effet d a n s  le  Morched d e  Temimy (Abu 'Abdallah at.Tamillli: flourished a t  t he  end of lo th  Century A.D.). " I1 y a 

aussi uue espece d e  sel appellbe andarany e t  qui p o r k  en I r ak  le nom de laberzed. On di t  qu'il vient d'un village en 
Syr ie  appell6 El-Andera." Lane,  on  the  other hand,  s ta tes  t ha t  t he  word IS a vulgar corruption from &srini ,  which is 
derived from r&ar' ' whiteness.' The Syriac lexicograpller Bar Bal~lill  says  i t  came from Cappadocia (Berthelot and 
Duval ,  op. cil., 11, p .  137). For  t h e  Red Andarini-alias Namab Lihitri-mentioned a t  the  end of the paragraph, vide 
infro, p. 375. Note  3. 

8 T h e  specimen supplied by  the  ' A t t i r  was Common salt ,  of a blackish colour, due t o  iron. Pliny (Not. His!. 
X X X I ,  Chap. 7 )  alludes to this kilid of  sa l t  a s  being found in Babylon. The 'S tone  Book '  states that  salt from 

Nap tha  wells has  a specially posve r f~~ l  effect i l l  alchc~lrical o ~ e r a t i o ~ l s  (Ruska ,  op. 1 i l . ,  p. 102) .  
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dQili' (Soda). 0 n e . i ~  Salt of Urine.' One is Salt of NQrah (lime). One, Salt of 
~ d ~ ~ . ~  One, Indian Salt.4 One Tabav~ad.~  One also is (called) Red Andar~ni ,  and .- 

from this plates and trays are turned. 
Sweet Salt is that which serves for food. Bitter salt is that  with which gold- 

smiths polish silver. The Andardni is that  which is transparent. The Nafti is that  

which has the smell of Naphtha. It is of the same hardness as the Andarani, but is 

somewhat black, and has a smell [because it is found ?] in the salt marshes near 
naphtha wells. The Tabarzad is hard and impure. The Red is hard, and (clear) red 

(in colour). The Indian is a black salt, as  hard as  Tabarzad, and is not transparent. 
The Bazdi emits the smell of boiled eggs (bazd). As for the ' Uqab (Sal-ammoniac), 
the best kind of it is white, and pure. It is (found) in pieces, and is of two kinds. 
(One kind of) it is brought from K_hur%sHn and Samarqand. This is so pungent tha t  
it burns the tongue. The other kind is artificial, viz., ' Utarid ash-Sha'r (Mercury of 
Hair). 

Of these (salts), the salt of Al-Qzli is made by a special process. So also are 

the salts of Urine, Lime, and Ashes. Their properties and preparation are (kept) 
concealed from all but the followers of the Art and the experts in it.e The ' Uqab is 

of two kinds ; one being that which we have (already) mentioned, the other made 
from Hair, and its properties' will not be given here. 

Among their substances are the RORACES.8 They are of several kinds. One 

is Biiraq al-Khubz - (Bread B ~ r a x . ) ~  It is (found in) white pieces. One is tha t  called 

' From qi1y.n. the ashes of certain plants, such as the glasswort ', a seashore plant of the spinach family, and 
the prickly ' Salsola Kali'. The word qili was a t  first thought t o  be derived from the Arabic verb, q a l i ,  t o  fry : b u t  i t  
luaY go back to the Assyrian u f i u l u ,  the soda lye obtained from the ashes of certain plants growing in salt 
marshesnear the sea (cf. Calnpbell Thompson, Chemistry of the Ancient A s s y r i a n s ,  p. 12). 

Microco~mic Salt (Na H NHq P04. 4Hz0), so called because i t  was derived from the  human body. For  its Pre- 
paration, cl. the K. al-Asvar trans.. infra ,  p. 377. 

Impure Potassium Carbonate, made from Oak ashes : for i ts  preparation cf .  the  K. n l - A s r i r ,  i n f r o ,  p. 376. 
- - 

The salt 110,~ known in India as k i l i  namak (' black sal t ' ) ,  which is used as a digestive. I t  is prepared by heating 
"olnmon Salt with impure sodium carbonate and certain dried fruits, and is apparently now confused by Muhammadan 
druggists with NnfCi, as the ' A t t a r  first supplied i t  under the latter name. The sample tasted of sulphuretted 

and contained traces of iron ( c f .  R i p ' s  H i n d u  Chemistry,  p. 134 : and Watt's Dictionary o f  Economic Pro-  
ducts ot India, 11, pp. 395 and 415). 

A word derived (according to  a certain As-Sijistini, quoted by Ibn  al-Bai t i r ,  trans.  c i f . ,  11, P. 402) from !abar,  
for an ' axe', and aad ' struck.' As-Sijistani says i t  was applied t o  sugar-candy because i t  requires a n  axe to 

it:  but a simpler explanation would seen1 to  be tha t  sugar-candy, when crystallised on  a string, looks as  if it 
had been chopped with an axe, 

' These Processes will be found given a t  length in the Ii. nl-Asr ir  (see i n f r a ,  pp. 376 and 377). 
Or 'by a method which.' This tautological sentence seems to be agloss. Four methods f o r  making Sal-ammoniac 

Hair will be found in the I i i f i b  o l -Asr ir  (see i n f r n ,  p. 390). Salt of Lime is not ,  a s  Bertbelot suggested in 91 
P' of Vol. 11 of La Chimie. impure caustic potash, but simply slaked lime. The of caustic 
lrom "Yili and quicklime was, however, known to  ar-Razi, and a translation of two accounts from ff. 55 fJ and 7 5  the 
EscorialMs. will be found later ou pp. 391 and 392. ~t is described as the strongest ' sharp water.' From ar-Rizi* 
through the Latin translation found in nibl. ~ ~ t ,  M ~ .  NO. 6sr4 (f .  110) .  the knowledge of both caustic soda, and 
bmmonia (from ~al-amn~oniac) ,  passed into Europe, 

"he Arabic Work Birnq is probably derived from the Persian BGraA. The Buwariq  apparently included 
readily lusible salts, as well as certain gums. ~h~ 4 s tone  ~~~k ' notes the use of both borax and nalrun as purifying 
fluxes ' and adds, in the case of na/rCn, that  i t  is useful in bringing about  combination (Ruska,  0 P .  cir.. P. 118). 

'a'1ed either b r c a a r  ~t was I I W ~  to  sprinkle over a leal to p r o d ~ ~ c ~  a shiny exterior, or else (8s i n M i n y )  
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Natreln.' It is red : and is better than Bread Borax. Oneis  (called) Rliraq a$- 
S i idah  (Goldsmiths' Borax).' I t  is white and resembles the efflorescence (sub&&) 

which appears a t  the bottom of walls. One is (called) Zariiwandi ', and it is the best 
of all. I t s  colour inclines to redness and is dusky. One (kind) is the Borax of the 
Lhavb ' (willow). It is found in willow trees. And one is Tinktir, which is arti- 
ficial.' The method of making it is written in the books on the Art.' 

Another (class) of their substances are Az-Ziijiit (VITRIOLS). They are of 
several kinds, Akhdar, A ~ j a r  and dbyad.' 

The last named is of two kinds. One is called Minjtini. I t  is that in which 
there are green veins. I t  is called .?.lin~iini because it is brought from Minjan, a 
town in Jabal.' The other kind is called Xhabb (alum) : this is of a pure white 
colour. One (variety) is hard, and one soft. The test (mihnah) for it is that if you 

help rising. If t he  la t ter ,  this sor t  of borax must  have been a carbonate. I t  was possibly Trona,  a naturally occurring 
mineral of t h e  formula Naz COs, N a H  COs, z H 2 0 ,  which gives up water and  C 0 2  on  being heated. 

The  'A t f a r ' s  sample was  t h e  ordinary Indian sa l t  Reh (chiefly sodium sulphate).  Natritn is t he  ' Natron ' (or 
hydra t ed  Sodium carbonate)  of t hesa l t  lakes of Egyp t ,  and  ie also found a s  a n  efflorescenceon the  soil of many dry 
regions of t h e  globe. 

2 The  Goldsmith's Borax from the  ' A f t i r  was a fibrous powder mostly consisting of Calcium borate, i.e., 
probably natural  ' boracite.' The substance referred to  by ar-Razi  seems t o  have beeu either NazC03. HzO, the 
final product in drying ' Natron, '  or ordinary Nitre,  ( K N 0 3 )  which is almost identical in crystalline form with NazC09. 
H20 .  

The  word is no t  derived from t h e  plant  Zararuand ( the  aristolochy), b u t  from t h e  name of a river in Armenia 
otherwise called the  W i d i  al-Kurd. where th is  sor t  of borax is found (Yaqdt ' s  Mir'jam al-buldin, Wiistenfeld's ed., 11, 

p .  922). T h e  Qinirn of  I h n  Siua (Rome  1593 ed..  p. rqr) does not mention Zar iwandi ,  b u t  says  t h e  best sort of borax 
is t h e  Armenian. I n  medizval  Lat in  treatises on Alche~uy  constant reference is made  t o  Armenian Borax, e.g. the 
pseudo Avicenna's De A ~ t i m a ,  passim, especially pp. 139 and 218 (Artis Chemicue Principes, Basle ed.. 1572). 

4 ForskBI, Flora Aegypf. Arab. (p .  LXV), s ta tes  t ha t  the  asphodelus frstulosus is known about  Cairo as  Bliraq. 
On t h e  other  hand (p.199) among the indeterminate  plants  ( L I I )  he mentions the  a a r i b  al-Baki which he  found in Jahal 

Hasnain near Abu A r i a  on the  coast of t he  Red Sea,  North  of Hudaidah. H e  describes i t  a s  : 'Arbor lacbrymans: avi- 

b u s  vis i ta ta ,  quae succum stil lantem excipiunt. '  

5 For  method of preparation vide infra ,  K. al-Asrar trans., pp. 374-5. The  ' Atfar 's sample was chiefly Sodium 

Borate. I n  spite of Leclerc's protes ts  ( I b n  al B a i t i r ,  I ,  p. 319). T i n k i r  is almost certainly the  xpuoo~oMa (Gold 

solder) of t h e  Greeks (Berthelot,  L a  Chimie, 11, p. 130). The Stone.Book0 makes  the  following remarks regarding 

Tinkar.  ' I t  is a kind of salt ,  with a tas te  of borax, bu t  more bitter. I t  is found ou the  margins of salt  marshes. I t  

is useful in fusiug gold. It also removes bad breath ,  and  strengthens the  g u m s '  ( o p  cil., p. 123). 
6 This  passage (omit t ing the  references t o  Birraq al-laubn and t o  S a b M a h )  is quoted almost verbatim by lbn 

a l -Ba i t i r ,  quoting in t u rn  from Ibn  Wafid of Toledo (author  of  al-Adwiyalr al-mu/radah-Book on Simples: A.D. 997- 

1068). Ibn  Wafid actually s ta tes  he is quoting from ar-Razi 's Al-Madkhal al.Tallimi (Leclerc's trans.. I ,  p. 289). 
7 I.e., Green. Yellow and  Whi t e ;  b u t  apparent ly  class names, a s  t h e  classification by no means follows these 

colours. Ibn  Sini  says  t h a t  the  vitriols were originally liquid bodies which were subsequently solidified. They all dis- 

solve readily when warmed with water  except t he  Sirri which is a very dense substance (Qunun, ed. cil., p. 167) The 

Stone Book '  says  the  vitriols b l ackeq the  ' Bodies'  and  act  (in medicine) a s  a s typt ic  (op. cil., p. 119). 

Y Yaqi l t  (De  hleynard's translation, p. 545) says hl in j in  was a town of t he  province of I ~ f a h a n .  Jabal was the 
mountainous  district betmeen Baghd id  and  Islahart. 

9 The  inclusion of Alum amongst t he  Vitriols IS noticeable. S a b b  is possibly derived f rom the  Arabic verb Sabba.  

t o  heighten the  colour ' of anything,  from i ts  cleansing power: (bu t  see also next  page-end of note 2 ) .  The continu- 
ance t o  t h e  present d a y  of abelief in i t s  magical properties is shown by the  custom in Jerusalem of carrying a pieceof 
d a b b  in  t he  pocket t o  guard against t h e  evil eye .  I t sgradual  disappearance is considered to  be  due to  the Jinn leeding 

on  t h e  d a b b  iuslead of on the  person who carries it. Even in Calcutta,  Nusalmans use amulets containing alum, 
camphor  ant1 pepper t o  protect themselves from at tack during a cholera epidemic. 

The  ' Stone Book '  (besides n o t i ~ ~ g  the  use of a l u ~ r ~  by dyers a s  a mordant  and fixer of dyes) says that  if rubbed On 

a person suffering from quar tan fever,  he  will be cured (ed. cil., p. I 19). 
 he .At t a r ' s  a a b b  was a sample ol Potassium Alum. 



CHEMISTRY IN 'IRAQ AND PERSIA IN THE TENTH CENTURY A.U. 349 

,.isten it with water and rub i t  on gallnuts, it will not turn black. Whatever does 
..--- 
not turn black is White ZBj.' 

The A C r  is of several kinds. One is Zbj al-Hzbr2 (lnk Vitriol). I t  is tha t  

(variety), the pieces of which resemble gum. I t  is the best of vitriols. Another, 
which has jewelled eyes, is ZZj al-Aslikifah (Cobblers' Vitriol). This varies in 
quality,' Another (kind), which is (called) S&ri, is reddish. I t  is of excellent 

quality, and rare, (being found only) in small quantities. 
The A&aar is that (variety) which is called Qalqnnd. I t s  test is that  when 

moistened, and rubbed on Iron, it turns the latter red. 
AGQalqatiir is yellow and red. I t  acts in the same way as  Qalqaad 

Al-Qalqadis is white alum,4 like (i.e., of the colour of) ashes. I t  is formed 

from qalqand, which (in course of time) changes into qalqadis. It is the best 

(variety). 
Another of their substances is iViivqa&'it& (MARCASITE)." It is of different 

colours and forms. Among (the varieties of) it, some (in shape) are like the 

it must not contain any iron, o r ,  ill o ther  words ,  should be  pure  a lu~niniurn sulphate  o r  potass ium alum.  
The Misrr of the Greek alchemists : cf. t h e  following quoted b y  Berthelot ( L a  Chilnie, 11, p. 131) fro111 

Bar Bablil's Syriar Dict. : ' Gabriel [Boktiyishu, t c.800 A.D.] a d i t  que  le vitriol noir s 'emploie pour  I'encre n0ir. 
et est appelk prsv en grec. Calien a d i t  que  le  v i t r~o l  noir se  t rouve sur  la  calcidis, comme la rouille sn r  le 
cuivre.' He identifies Misy also with the nexcvar ie ty ,  a Cobbler's Zi j . '  As regards t h e  th i rd  var ie ty ,  Sliri, he  s ays i t  is 

Zii whicl~ c h a ~ ~ g e ~  after some t ime into QaIqadis. Berthelot suggests t h a t  both  Sicri a u d  Misy  were basic sul- 

phates of iron, resulting f rom the spontalleous d e c o m p o s i t i o ~ ~  of pyrites.  The  ' A t t a r .  for ' Cobbler's z i i , '  produced 

Roman Alum. As for Sirri, PotassiulU Bichrolnate (!) was first s en t ,  a n d ,  af ter  protes t ,  a slightly piuk Potassium 
Alum. 

Ar.RPzi in theK.  al-Asmr ( inIra ,  pp. 370 aud 373) ualues ollly six vitriols-Black : A l u n ~  (chiefly white): Qalqand 
(green):&dqadis (white) : Qalga/ir (yellow) : and  ( red)  ; alld apparent ly  regards I n k  Vitriol a s  synonynlous  with 
'Cobblersvitrio~,' and Miirjini Alum. ~t is of  course possible t h a t  ar-Razi 's differentiation of  t he  vitriols, both  

in the Madeal  as  well as in t he  I(. al.Asrav, only depended on t radi t ion,  b u t  we m a y  note  t h a t  i n  t he  Indian pro- 
cessofmaking alum from weathered pyritous shale, t h e  first substance t h a t  crystallises o u t  when t h e  mothe r  liquor f rom 
5 Or cwt, of the shale is blue Copper s l r lphate  (8  or  9 Ibs.). Then,  af ter  t he  addition of Ni t re  ( K N 0 3 )  and fur- 
ther 8 or 9 Ibs. of  Alum are  obtained: while t h e  final product  f rom the  evaporat ion of  t h e  mothe r  

liquor isimpure green Ferrous Sttlphafe (44.45 lbs.). Vide  Ilrooke. J..4.S.B., X X X I I I  (186.&), p. 527. 
Campbell Thompson ( loc. tit., p. 1 I I )  suggests t h a t  t h e  word Sirvi is derived from the  Assyrian si&yic, a synonyln of 

LhrrbG, and identifies i t  with Pliny's Chalcanfhum ( f rom Gr. xaArasBor, flower of Copper). which, i t  is thought-from 
the of its preparation f rom pyrites -included both  Blue Vitriol (copper sulphate) ,  a n d  Green Vitriol ( ferrous  

gulphate). As, however, Sirvi was also known to  Zosilnus (Ln Chitnie, 11, pp. zzr and  238) th is  would lead us e i ther  t o  , .. 
Delleve that Zosimus drew on Assyrian (or Harrallian) sources fo r  some of his cllenlical knowledge, o r  else t h a t  
there may havebeen actual affiliation between the chemical knowledge of t h e  Assyrian a n d  Egyp t i an  priests. I t  is at all 
events possible that the Assyriall word d u b ~  may  be tile origin of t h e  Arabic d a b b ,  in which case t h e  verb 

would be derived from &bb, and not  vice uersi. A connected word m a y  be d a b n h ,  t h e  name  of  t h e  Copper-Lead 
alloy meutioaed in the Section on Artificial s u b s t a ~ ~ c e s  in t h e  K. nl-dsrciv. 

Or ' is various kinds' ( l i h  ta/iwal / i  ajfiisihi.)  
' In the I ( .  al-Asmr, Qalgadis i s  called White Z i j ,  so that  t he  term Z i j  a n d  S a b h  were evidently syuonymouS for 

"hat we 'Ow call Alu~ninium Sulphate  (or  else Potash Alum). T h e  l A f f i r ' s  galgadis was  s imply Alum,  while f o r  
qa'qa'or he Produced Ferrous sulphate. The three substances mentioned in t h e  t ex t  a r e  t h e  Greek xa'A~av@ov. x d ~ q ~ d p t v  
and X'~IT'S (61.  extracts fro111 Bar Bahlil 's  Dictionary, Berthelot a n d  Duval ,  L a  Chimie, 11, P. 123). 

M i r q d i d i  or Mirqn*igli-tlle final a d  beiug a feminine Syr iac  termination. It is what  was known 
(O the Creeks a s n ~ ~ ( ~ ~ .  In the  lo th  century Syrio.Arabic Mss. t ransla ted by  Duval ,  i n  one  place (La  Chimie, p. 161) 
lt 

" be one of the seven stones tha t  colltaiu Spir i t s  ' ; and  in t h e  iu t rod l~c to ry  list  of substances (pp .  12 and  17) 

it  is c1as3i6ed under the Zodiacal sign of  t he  Ralu  (euideutly a s  masculine) with seven species. apparent ly  allied wi th  the 
a'1d included al~OUg the 12 + 7 rtolles t ha t  impar l  colol~r ,  I t s  astrological a u o ~ i a t i a n l  Were t h u s  fully 
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weights coins are weighed against ' ; some are round, like sling-stones ' ; while some 

are (found as) large or small pieces of stones, without definite shape. In  all these 
varieties, there are different classes. One (kind) is yellow, like gold, and (this) is 
called LIJahabi ; and another white, called Fiddi (silver) ; aud another is red, which is 
called Nuhasi (copper coloured). They are not of the nature of stones, but resemble 
metals. 

Another of their substances is MACLHNISIYA,' and it is of several kinds. 
One is (called) Turbah  (Dust). It is black, with white eyes of great brilliancy. One 
kind is (found) in pieces, with similar eyes. One kind is like iron. One is red.4 And 
other kinds closely resemble these. 

Another of their substances is T ~ T I Y A '  which is a stone. One kind is (called) 

recognised about the time of ar-Razi. The ,Stone Eook ' says tha t ,  if calcined to a fine powder, i t  is useful in alchemy, 
A little mixed with sulphur purifies fused gold. Fire is also produced if iron is pounded with M i v q a d i d i  (Ruska, 
ed. cil., P. 112) .  I t  was used by alchemists owing to the idea tha t  i t  contained Gold (vide the alternative uallle 
'Iqlimiya of Gold ' used by Muhammad bin 'Abd al-Malik al-Kat&iStapleton and Azo, Mcm. A.S.B., I ,  p. 56). In 
addition to  the three classes here given by ar-Razi, IbnSina, in the Qinlin-quoting possibly from the K. aI-Asrir-adds 

' Mi~~lad iLhc i  of Irou,' and tha t  each kind of mavqasliilhir resembles in colour the metal to which it is assigned. The 
latter remark explains the last sentence of the MadU.1 account ' but  resemble metals'  (jawihiv). The aahabi 
(golden) variety was probably Iron Pyrites (FeSz) : the Fiddi (silvery) Mispickel (FeAsS) : and the Nu116si (copper- 
coloured) Bornite, Cu3PeS3. 

The word appears to  be of Assyrian origin-ultimately derived from Mar&a&i, the name of the country from 
which ~t was then obtained, which may have been the Zagros Yountains to  the N.E. of Assyria (cf. Thomson, op. cil., 
pp. 119 and 120). 

ha annahu sanjrit addavahim. San j i f  is Arabicised plural of the Persian sanj. a weight. From the translation of 
the Mat i l ib  al-'Ulitm (infra, p. 364) i t  will be seen that  the author of tha t  work took this sentence to mean 'square.' 

Banadiq, pl. of banditq. 

Macbnisiya is classified, like marqadil_hi, with seven varieties in the Syrio-Arabic Mss., and as one of the seven 
stones containing ' Spirits.' I t  was placed under the sign of the Bull, and believed t o  be chiefly earthy. I t  is also stated 

to  have been used as a tinctorial agent iu all alchemical operations for imparting colour. As Magbnisiyi is also said to 

have been indispensable for glass making, Leclerc (op. cit., 111, p. 329) is probably right in suggesting tha t ,  a t  all events, 

the IJack, or ' male '  form was an ore of Manganese, viz., Pyrolusite. The red or feminine ' form may have been an 
oxide of iron. As Magbncitis (Magnetic Iron ore-the magnes of Pliny) is omitted, both in the Madhhal as well as the 
K. a[-Asrar, nr.Razi probably included i t  among the Magbnisiycis. I t  is possible tha t  Magbnisiyi was first en~ployed in 

alchemy owing t o  i ts  connection with glass making, as glass was regarded by the Greeks and Egyptians as one of the 
metals. I t  may be noted tha t  the word magbnisiyi was also used by alchemists to indicate the medium in which 
' spirits '  ( in  the alchemical sense) were imprisoned in order to be subjected to  the influence of fire (vide Ibn aaldun's 
Pvo[egomena-De Slane's trans.,  111, p. 225 ,  quoting from a pamphlet by Ibn Ba&run-early loth century-who, in 
turn,  is probably quoting from a certain Salim al-Harrani: also Stapleton and Azo, Mcm. A.S.B., I ,  p. 57, note 1). 

' This account is quoted by Ibn al-Bai t i r  without mentioning from which book of ar-Razi it is takeu (Leclercv 
op. cif., 111, p. 329). 

' The following a c c o u ~ ~ t  of Ttiliyi is quoted by Ibn al-Baitlr from Ibn Wafid (op. c i t . ,  c. loso A.D.). 
" Tirliyd is 

found sometimesin mines and sometimes, like cadmia, in furnaces where copper is being melted. I t  is what is called in 
Greek Pompholyx. There are  varieties of mineral t i t iy i ,  white, green, and yellow mixed with red. Mines of it are 

found on the shores of the Indian Ocean, The best is the white which is solid : then comes the yellow. The Green is 

heavy and spongy, and is imported trom China. The white is the lightest sort,  and the green, which is that produced in 
furnaces, is the heaviest." According to  Muhammad Husain of Oudh, the author of thecelebrated Mnk!!zan aCAdwiyah(n 
Materia Medica, written in Persian in 1771 A.D.) the name is a corruption of Dirdiyi, the Persian word for 'smoke ' ;  aud 
the author adds tha t  he believes all the tlifiyir are really artificial, just as the Kirm6,ti is formed in the preparation of 

Lead (surb) and Tin. Ray (Hindu Chemistry, p. 39) identifies litliyir with the Indian mineral rasaha which i9 first 
mentioned (in j varieties) about 1200 A.D., and of which one variety seems to have been the zinc ore 'calamine', 
was used to  make brass and even zinc itself (Jasada), ~h~ Arabic mineral lirriyis probably represent Some of P1iny's 
fsrrae or crcfae, while the artificial is Diascorides' Cadmi.. For a further suggestion as to the derivation of the word# as 
well as some notes on the history of brass, vide later, p. 408, note 4. 
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AB&; and another, which resembles eggshells, is (called) Arfar. There are several 

varieties of it. One, (called) Hindi, is white ; i t  is rare. Another is yellow, and this 

is (called) Khazari.' Another is greeu and this is (called) Kirmlmi. And another 

kind (of ttitiya) is called MahmBdi ; and there are, besides, other kinds, bearing special 
names. The Hindi variety is artificial. 

Another of their substances is DAHNA J (MALACHITE).2 It is a green stone 

which is used for signet rings and beads. A similar substance is F A I R U Z A J '  

(TURQUOISE) but it is less green than Dahnaj. 
Another (substance) is LAZA WARD (9ZURITE, or LAPIS LAZULI). It is a 

blue stone which has brilliant eyes, and beads are made out of it. 
Another (substance) is TA LQ (MICA and, sometimes, ASBESTOS) . There are 

several kinds of it, such as ' ~ a h r i ,  Yamiini and Jabali. When hammered, it sepa- 

rates into thin white plates of brilliant and glittering a p p e a r a n c e . V t  enters into 
the composition of Du&nah ,Maryam (Incense of Mary).' 

Another (substance) is J I B S I N  (GYPSUM). It is a white stone obtained in 

mountains.' 
Another (substance) is SHADHANAH. - - (Haematite, or Iron Oxide). It is a red 

stone. !One kind is) the 'Adari like a lentil or lens);' while another [the 

@alGqi] colours gold red,O because i t  is the essence of copper. 

' I.e., from the Caspian Sea. 
Basic Carbonate of Copper-z CuO. COz. The Stone Book' s ta tes  tha t  i t  is only found in Copper mines. I t  

hardens gold, and is an antidote to poison and the  stings of scorpions and bees (Rusks, ed .  ~ ~ l . 1  P. 1041. 
Greek (F) arrpcfvoa (connected, according t o  Curtius, with 'cprw,  2 L p 7 ~ a  ' I said,' and Latin ' Verbum '). In Arabic 

times it was mined near Ni&ibtir (Leclerc's Ibn al-Bai t i r ,  111, p. 5 1 ) .  

' The 'Stone Book' (ed .  c i t . ,  p. 10,) notes tha t  ~f L i z a w a r d  is dropped on heated charcoal a tongue of fire of the 
cO1our of Llizaward will come out. This-the first suggestion of Blowpipe analysis-shows t h a t  the  Lazaward the 

Creeks must have been a Copper compound-i.e , probably Azurite (copper carbonate). The Arabs also see1n t o  have 

believed that Lizaword contained copper as (a)  we have noted, in the Ms. of an alchemical treatise of  Ibn  a gloss 

that the Copper, derived from it,  produced a better Calx (for making Gold and Silver) then ordinary Copper: and 
Ib) aFRizi in the K. al-AsrLr (v ide inIra,  p. 372) tha t  Llizaward, as  well a s  Malachite, Turquoise, and Haematite 

were used in alchemy 'as they colour Gold red because they contain the essence of Copper'. Our own Lapis Lazuli is a 

complex of aluminium silicate and sodium polysulphide, and contains no copper. I t  may be added tha t  Peters 

(Nipflu', P. 77) states that the mines in Bactria fronl which the Lapis Lazuli of the  Babylonians was obtained are still 
'Orked: and that Malachite, Turquoise, and Lazuli have always beeu valued gems in the Eas t  (c/. for  the  last 

the head of some goddess with eyes of Lapis.Lazuli recently discovered by Woolley a t  Ur  of  the  Chaldees). 
"his account is quoted vevbalim by Ibn al-Baitar (Leclerc. 11, p. 414). 

' "less a gloss, this may refer to  some preparation mentioned by Mary, the Alchemist. We have not been able t o  

? "7 further reference to this preparation in the K .  nl  AS,.^^ or elsewhere. Tha t  one variety of 7 a l q  was Asbestos 
IS Ibn al-BaitirVs quotation from some work of a r . ~ ~ z i  (who, in turn,   roba ably drew on  Dioscorides) to  t h e  

effect that  falq is used in cauterisation, t o  protect the vicinity of the \vound f rom t h e  effect of the  fire (i.0.. f i e  ho t  iron). 
Dioseoridee states that this variety of !alq came from Cyprus (loc. cit . ,  11, pp. 41.4 and 415) 

' Gypsum was used for making images i n  ancient Rabylouia ( c / .  the rarn.headed Ggures recently found by Woolley 
Ur.) 

The lenticular iron ore,' or clay irou stone. 
O Lit. 'reddens and coIours gold. . g , n a a n a h  was kuowu as  Hajar  ad-Dam ( b l o ~ d - ~ t ~ n e ) ,  Or, in 

Persian' Sbridnni. I ts  COmpositiou is evident from ~ i ' i ~ d  al.Antlki's s ta tement  (copied from the e i n i r n  of ~ b n  
Sin') that  the artificial sort (i,e,, probably the m , a l u y i )  was lnade by burning Magnetic iron ore (Leclerc's 
I n  

1 ,  p I )  I t s  red colour lor impurities) may have led ar-Rizi  t o  think, tha t  i t  contained 
word &lugr should probably be inserted ill the tent ,  as otherwise i t  is not clear why i t  is found in  
M 4 t ' 1 i ' a 1 - ' U ~ f i ~ .  which is derived f rom the p1~dbb.1. h e  a ,  which means a semi-solid per-  
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Another (substance) is K U H L  (Galena). I t  is not a stone like (ordinary) 
stone, but metallic in appearance. I t  is the stone from which lead is obtained.' 

(Another substance is) M A S H A Q U N I Y K . ~  I t  is a thing that comes out 
from glass. It resembles salt, being hard, fusible, white and potent, and it 
possesses the strength of dryness. 

(Another substance is) SfJAKK (Arsenic Oxide) which is of two kinds. 
Yellow and White. It comes from the silver mines of Khurssan. [It is also - 
artificial (?)I  and i t  is the Smoke of Silver. 

(Another substance is) DA WS. It is the 'Water of Iron' 
(Another substance is) S A  KTAH '(Copper Oxide). It is a stone used by copper- 

smiths. 

fume or unguent, suggests t h a t  the artificial sort was made into a paste, which may have been used as a re. 
medy for bleeding. I t  is also found in the Syrio-Arabic treatise (La Chimie, 11, p. 176) where it is described as 
' red dust.' SirdJanah is the Assyrian Scidnnu,  or ' mountain stone'-the commonest material from which seal 
cylinders were made in Assyria and  Babylon. I t  came from the mountainous region to  the north of Mesopota- 
mia, and was supposed to have very potent magical properties (Thompson, op. cit., pp. 122-126). 

1 Lit. ' I t  is not  a stony stone, b u t  like metals. I t  is the stone of lead.' Another possible reading is tbat 
found in both the Mafcitih al-'Ulicm. as well a s  the I<. aLAsrir,  viz : Jawhar al-Usrubb. ' I t  is the essence of lead. 'Kuhl 
was otherwise known as Il_h~nid (cf. infra, K. al-Asvir trans., note 8 ,  p. 372). which, in turn,  was the sfimmi of the Greeks. 
Kuhl was almost certainly Lead sulphide, and not Antimony sulphide, as is shown by ar-Razi's remark that lead is 
obtained from it. Even a t  the preseut day i t  is only Galena: e.g.. (a) in Algeria (Prax :  quoted by Dozy and 
Engeltt~ann, Glossaire, p. 92) ; (b) in India ('Surma'-Dutt's Hindu Maleria Medica, p. 73) ; and (c) a sample brought 
from Mecca some years ago by a pilgrim, proved, on examination, to be only lead sulphide. Kuhl appears to 
be derived from the Assyrian Gufi lu (Thompson, idem, p. 43). 

2 Sandiver or 'Glass Gall '  of the glass factory, which chiefly consists of potassium and sodium sulphate 
and chloride. I t s  association with glass, and the idea tha t  i t  had great drying properties, probably accounts for its use in 

alchemy. In  Arabic times. the word Mashaqicniyi was also appareutly used (a) to denote a green glaze for pots : and 
as  a synonym for Shahirah, a mixture of salt and brick dust used in purifying gold (Ibu al-Baifar, trans. cit., 111, p. 320). 
The sample supplied by the ' A t f a r  was Calcium Silicate. Prof. Dutta  suggests tha t  this Arabic word may 
be the  same as  the doubtful madkanlu which occurs frequently in the A;syrian accounts of glass-making 
(cf. Thompson, op. cil., pp. 30 and 76). 

3 The similarity of Sbakk to  Sbenko, the common Bengali word lor white arsenic, led us to enquire whether 

there was any etymological connection between the two, and if so. whether the Bengali word could be traced 
to  a Sanskrit root. The late M.M. Satiba Candra Vidyabhtisana kindly investigated the point for us and reported that 
the ward S a n a a .  from which S e n k o ,  is supposed to be derived. o111y possesses in Sanskrit the meaning ' conch-shell', 

and is never applied to a poison. He concluded that  Sbenko is an alien word and very possibly an adaptation of the 
Perso-Arabic Sbakk. Ibn a1 Baitar (Leclerc. 11. p. 341) gives the following a c c o u n t - c ~ ~ i ~ f l ~  froln other books of 
ar-Riizi-which supplements what is found in the M a d u a l .  " I t  is the Ear th  tha t  kills' (at-turlib a1 Irilik) of the 

inhabitants of ' Iraq. I t  also has the name ' Rat  poisou ' (Samm al-/riv,. . . .Ar Kizi in his ' Book of Properties' (says) : 
*Arsenic Oxide is a substance tha t  come to us from K_hurisin, where i t  is obtained from silver mines. I t  is of 

two kinds, a white and a yellow. If mixed with dough and left about in a house, the rats will die i f  they happen to 

ea t  it. Even other rats tha t  only smell the odour of the dead bodies will also die. This is actual fact which I have 

proved'. Both varieties of Sbakk, yellow and white, supplied by the ' A t f i r ,  proved to be Arsenic Oxide. 
4 C/. Leclerc's translation of Ibn al-Baifir ( I ,  p. 432), where the same statement is quoted from ar-Razi's 

Kilab ' I la l  al-1Ma'cidin. I t  is, however, clear from ff. 5 1 . ~  and 64v of MS. ;CI. that  the I+fa@ri  variety of Daw! 

used by ar  R i z i  was a solid. Daws is a Persian word, and the substance i t  represents was probably first introduced into 
alchemy owing to  the world-wide and very aucient belief in the magical properties of Iron (vide also PlinY. 
Natural History. XXXIV, 1.5, for the medicinal use in the 1st Cent. A.D. of both iron and iron oxide). Ibn al-BairEr, 
in the same article, also quotes at-Rizi  a s  stating that  Iron is an aphrodisiac, and tbat  any one who carries iron filings 
on  his person will be prevented from snoring (I) 

6 I t  is not quite certain what substance is referred to under the name Sakrah. The Dls. first reads a a k n a h  

and. later, the impossible Shakandaq. The a in both places is probably due to the propinquity of the word lbakk, but 
the inclusion of the name in the list of derivative substances shows that  the word cannot be (as Van Vloten suggests) 
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(Another substance is) R X T I N A J  (colophony).' It is the gum of the pine-tree. 

Another of their substances is ZARNIK-H (Arsenic Sulphide)).' It is three kinds- 
ad, yellow, and green. The best of them is that which can be laminated and which 

pinterr use, and the worst is the green. 
Some of their substances are derivatives (viz., those) which are not original. 

They are M A R T A  K* ( ~ i t h a r ~ e ,  or Lead Oxide-PbO ), ~ I I U R D A S A N  J,' ZA'FRAN 
AL-HADID (Ferric Oxide), Z A N  J A R  (Copper Acetate), U S R U N  J  (Red Lead- 
Pb,O,), ZIJNJUFR (Mercuric Sulphide), I S F I D A J  ((Lead or Tin Oxide), D A W S ,  
ZAKK (AqO,), S A K T A H  (CuO) and T O T I Y A .  We have mentioned the 
method of their preparation in4 the K i t ~ b  'Ilnl al-Ma'iidin (Book of the Causes - 

or Diseases-of the Minerals), which is the book next following this. Reference may 

be made to it. 

As for the better known Instruments of this Art, some of them are instruments 
for melting the ' Bodies ' and Stones, while others are instruments for their manipula- 
tion (tadbir). 

The Instruments of fusion are :- 
Kiir (Furnace) ; 
Biitaqah (Crucible) ; 
~ d & i i  (Ladle) ; 

Riit (Iron Mould, shaped like a half-reed) ; " 
and the Ziqq (Bellows, by which i t  (the fire) is blown). 

a corruption of Saklaj, ' j e t ' .  As, however, i t  is stated in our  text  to  have been used c o ~ ~ e r s m i t h s ,  and 

its Place in the K. al-Asrnr list of artificial substances is apparently taken b y  Rirsukhlaj, (i.e., Burnt  Copper) 
we conclude that Saklah meaus Copper Oxide. (c/, Ibn al-Baitir quoting al-Qiafiqi, t 1164 AD.-ed. car.. 111, 

P 366: and Stapleton and Azo, Men!. A . s . R . ,  I ,  p. 57, n. 5 ; and text-which refers to Rirsukhtaj of B a ~ r a h ) .  
Gums were supposed to have lnagical properties, as they were regarded as the blood of the  tree-hence the use of 

incense (Robertson Smith, Relipon o/ the &+,,ites, pp. 133, 426, and 427). A n ~ t h e r ~ g u r n  used in alchemy was the 

Birr%'al.(iharb-fr~m the willow or acacia tree (,,ide supm, p. 348). Marsh has suggested tha t  rosin was used in chemical 
'perations among the Assyriaus from the practical point of view, t o  prevent undue oxidation of metals (Thompson, op. 
' ' la, p 69). 

C/. in/ra, K. 01-AsrZr, note I ,  p. 371, Ibn S i u i  in the Qitnirn (ed. cif., p. 167) says ' I T h e  best kind 
is the ~ ~ l l o w  which comes from Armenia and occurs in thin golden plates like yellow m i c a .  . I t s  smell resembles that of 
Su'pbur." The red and pellow varieties (our realgar and orpiment) correspond to  the ZavSapdm, and A p o c v ~ ~ o v ,  respective1~- 

DioscOrides and Galen. Yellow uaakk aud Zorni& seems now to  be confused, a s  the A t f i r  gave salnples of 
Orpiment both. 'This passage from the Mad@al is quoted by I b n  al-Baitar, without stating which of ar-RiZi's 
'Orks it was takeu fro111 (trat~s. 'it., 11, p. 205). 

Muvd4sanj is the same as Marlah (or Murlak) either aw has been omitted, or the second word is 
a gloss Leclerc, 111, p. 311). Murdisnlrl i s the  Arabicised forin of the Persian MurdBsang, which means 'dead 
stone" The sample mas a metallic looking substance with yello\v lustre which proved to  be Lead Oxide. 

' The method of Preparatiou for the 6rst sir of these artificial substauces is given a t  the end of the second Section 
the lint' of the Mafilih al.'Uliim, the author of whch  probably obtained his information from the Kalib 

'Ia1 I t  may, however, be more than a coiucidellce that the . Stone-Book' also concludes with an nccount 
Of f iveart if icial  COmPoUnd substance~,  Usnlll; ; z~,,;,,/~ ; ( ~ / i d i j  (1n.d. from lead) ; Z a ~ i j i r  (made from brass-iilr-aud 

Uubl_h al-Hadd (dross of iron, iron oxide): especlaIly if  Ruska be correct ill believing that i t  was 
Arabi during ar-Riziss life.tilne, on the other ha l~d .  ar-Rizi may have drawn on Jabir  b r  the 

desc:iptinn 
t ~ ~ e i r  preparation (uidg pp. 365-6, notes, (or Murd imr ;  aua ~ s r u l q ) ,  

' r' 
sect iol l  of the Mnfirlr11 nl-'Illirtn (iir/m, I,. 162) .  
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After these there is an instrument employed by those who are experts in this 
Art, and labour long a t  it. It may be known from those who perform the great 
works, and therefore a description may be dispensed with.' 

In  addition to these2 is a thing which they call I(@-bar-BG!, which is suitable for 

the process of Istinral. The meaning of Istinrd is this. Anything is melted, and 
drops from one crucible into another. The Bzit-bar-BPt consist;of two crucibles, one 
placed on the other, the upper having one or two holes in its bottom. The joint 
between the two is luted with clay. The substance that  has to undergo the process 
of Istinzal is placed in i t  (i.e. the upper crucible), and melted. When liquid, it 
descends into the lower crucible, the dross and impurity remaining above. 

The hardest of the ' Bodies' to melt is Iron. It does not become as fluid as 
water, except after treatment and (the use of) Medicines. The process of melting it 
is this. Take filings of iron, as much as you want, and having thrown on them one- 
quarter their weight of powdered red Zanztkh, stir (the mixture) up. Then put it in 
a bag (szcrrah), and after luting it with good clay, place it in a hot tannu'r (oven). 
Afterwards take it out, and weigh it. Then throw upon it one-sixth of its weight 
of natrGn, and add olive oil to the m i x t u r e . q e x t  it is placed in a perforated 
crucible, fitted on to another. What comes down is received, and (again) melted. 
Then Sal-ammoniac and Syrian vitriolJ-both powdered, and mixed with olive oil-are 
taken and made into small balls, and it (the fused product) is fed with these. It  
may be melted as  many times as you choose, for that adds to its fusibility and 
whiteness. If this (process) is repeated, the mass becomes so soft that it may be 
beaten out, and i t  will be as easily melted as silver." 

No  passage has  been found in ar-Razi 's works which throws any light on what  ins t rument  is here referred to. 
2 Lit. ' And among them.'  Ar-Rhzi in th is  paragraph m a y  be drawing on  some book of Jabir  a s  in the  36th of the 

' Seventy Treatises' (Lat in  translation) J ab i r  describes t h e  use of t he  Bfif-bar-Bu/-under t he  name botum barbalum-in 
purifying some product  of copper by  fusing i t  with borax (Berthelot,  ArchCologie, p .  350). Jabir in turn probably drew 

o n  some previous Greek, o r  Egypt ian,  treatise on Instruments,e.g..  t h a t  of Zosimus (61. Berthelot and Ruelle, Collec- 
tion, 11, pp. 216-231). Zosimus again, a t  the  beginning of these extracts.  mentions t h a t  a large number of pieces of 

appa ra tus  had  been previously described by  Mary,  t he  Alchemist, whom al-Majriti in t he  Rulbal al-Hakim declares to 
have been one of t h e  3 pupils of Asfilaus (=Asclepius),  t he  other two being Democritus and  Agathodemon. 

3 This  mention of na!rirrz a n d  oil is an  indication t h a t  t he  process in its origin is probably derived froln Greek 
sources (cf. Olympiodorus of Alexandria's Commentary on the  " Book of Action " of Zosimus, etc.-Berthelot, Collec- 
t ion,  I, trans.,  p. 99. 

4 Possibly Z u j i j  (glass) should be read for t he  Z i j  of the  Ms. (61. t h e  corresponding passage in the  Kilih al-Asmr 
trans.. in l ra .  p.  380). 

,5 This process is almost the  same, both in the  ancillary substances used and their proportions, a s the  process for 
t he  tajsid (purification) of I ron,  given on  f. 64 r of the  Escorial Ms. of ar-Rizi ' s  I<ilib al-Asrflv. The immediate source 
of ar -Rizi ' s  information regarding the  conversion of Iron in to  a fusible Arseno-Sulphide by heating with Arsenic sulphide 
is almost certainly some work of JBbir, a s  will be  evident from the  following two quotations from the  Latin translation 
of t he  34th and 62nd Treatises respectively ol  J ib i r ' s  ' Book of the  Seventy'  (Biblio. Nnl. Ms. I.al. No. 7156). 

" Modus ffl0llifiCa~tdi Marlem-Modus mollificandi ipsum est u t  asses ipsum cum auripigmento, e t  f u r ~ d a s e t  distillas. 
Descendet enim corpus album. Deinde assa ipsum triduo igne continuo, vehementi igne quaque die. Pondera ipsum 
cum auripigmento. semel npponendo d e  auripigmento quan tum ipsum est.  Postea distilla ipsum et  invenies ipsum 
album frangibile. Deinde tere ipsum cum triplo sui de  nitro. E t  sperge cum oleo e t  distilla Argenturn liquefaciendo. 

Scilicet e t  invenies album sicnt argenturn, lundetur .  Sicut  ArRcrzlrrrn utereeo in omnibus que volueris." (Berthelot* 
.4rchPologic, p. 347). 

" Ablutio ~Marf is .  E t  hoc es t  u t  assetur cum medietate sui de  auripiymento. Deinde ablrrntur donec fiat. Et fac 

ipsum desiccare. E t  tere ipsum. E t  fac  ipsunr descendere, donee descendat i ta  album u t  ergentun1 e t  molle. 

en 13t si no11 lacis,  i la  utere ipsurn e t  l ~ v a  e t  lac ipsutn descr~lderr .  clonec perveniat ~ i c "  ( idem.  P. 359). 



Neat (comes) Copper. The method of melting copper is this. Cut i t  into small 
place them in a crucible in a KGr (furnace). The furnace is filled with 

charcoal, and air is blown in until the copper melts. Then you sprinkle over it a 
little Goldsmiths1 Borax. This is called, in their phraseology, Tatrim or It'am- 
'feeding I ) .  They say "He fed i t  with bGraq, so that its eye might be opened " which 
means "you see that it is altered (in appearance)." 

This (process) will also melt Gold, and Silver. The two Ragng (i.e. Tin and 

Lead) melt more easily, being fused (even) in an iron ladle (mig6mfah). 
As for the instruments of operation and treatment,' by means of which 

are so manipulated as to become Elixir "Elixir meaning that  Medicine 
which, when fed on to a molten 'Body', converts it into silver or gold, or changes i t  
(in colour) to whiteness or yellowness-they are : 
Qar' ' and Ambiq ' and Qdbilah Blind Ambiq : 
(Cucurbit and Alembic), (Receiver) : U&al (Aludel) : - 

An even closer parallel to  ar-Rizi's text is a prescription found in t h e  m e d i ~ v a l  Latin translation from the Arabic 
entitled Liber Sacerdot~m. The latter, on t h e  one hand, seems connected, in some way, with J lb i r ' s  ' Book of the 

Seventy', while on the other, i t  may, in all probability, be regarded as a summary of the  ancient Temple knowledge of 
the Near East. 

" D t  Preporando /err0 quoddam secrelnnz. Rfgbrica-Ferrom limatum cum quarta  parte  rubei auripigmenti permis- 

cebis; idem in panno constrictum e t  luto circum linitum in fornace calida per noctem integram locabis. Quod cum 

diluculo [dawn] extractum foerit in feream speciem redacturn inveuies. Illud item spissatum oleo e t  nitro liniendum 

erit; est idemrlue in vase fusorio, misso equali pondere eraminis, adhibendum est. To tum ergo per ignis potenciam ad- 

Post in frigidacionem terendum." (Berthelot, La Cilimie, I. p. 198, quoting from Biblio. Nat. Ms. In!. NO. 6514.) 
If word ' aeraminis' (copper or brass) is a misreading for a lu~nin i s '  (a  possible translation of Z i j )  the essential 

portions of our text and of the version of the Book of the Priests' become almost identical ; aud we are inevitably led 
to the  that in this case a t  all events ar  R l z i  was ouly drawing on long-stored up scientific knowledge wbich 
jabir was the first to publish to the world. If ar-Rizi  had been followed by men as  keen ns himself on experimental 

C h e l n i s t r ~  might have come into being several htindreds of years before i t  actually mas born. As it was, subse. 
quent On alchemy were content either to copy or ,  in many cases, to  pervert.  with results t h a t  are  only too evi- 
dent iOllO\~ UP any particular experiment given by J l b i r  or ar-Rbzi. I n  the preseut instance, the  following is 

is found in the curiously misnamed De Inueitlionc Vevitalis, which some m e d i ~ v a l  Latin writer published under 
the  

Geber (Artis Cl~emicae Pvincipes, Avicennn alque Geber, Basle, Peter Perna,  1572, p. 7 2 j )  :- 

De praeparatione Martis. Cnpul X I I I I .  
" Martem sic praepara: Tere libram j. limalurae ejus, cum 1ibra.semis arsenici sublimati. Imbibe illud cum aqua 

Salispetrae et alcali, ter reiterando, fuude e t  habebis ferrum album: itera quousque sufficienter h u e s c a t  
Cum dealbatione peculiosa," 

The "al-~etrae ' of this Latin t e s t  seems to be a mistranslatiol~ of ila~rQit, while ' alcali ' may correspond to  the ' sal- 
ar-Razi's accounts in the M a d u a l  and I( .  al-Asrar. From a reference t o  the translation of the latter 

'in'ras p. 3791 it will be seen tha t  ar.Rizi subsequeutly lllodified his earlier description to  the extent of mixing the iron 
filings w i t h  hall their weight of yellom arsenic, "iz., the proportion of sublimed arsenic'  mentioned in the De I~luentione. 

I t  be noted iu col~clusion that  J jbir ill the Latin version o f  the  34th book of the  ' Seventy' ascribes the  dis. 
the iln~ortance, in alchemy, of reducing substallces to  a fused s tate ,  to Harivs .  I f ,  as is possible, this is a 

correption of Horus, the affilin~ion of the chelnical kllo\vledge of Arabic writers to  tllat of the ancient Egyptian 
Priests is still further confirmed- 

' Treatment in the medical seuse ( ' i l i j ) .  This is an obvious echo of J lb i r ' s  ideas on the 'cure' of base metals. 
A1-lksir-from Greek (qpdv, dry medicine. 
A gotlrd-sllaped vessel. The Latit] cuctrrbila is thus a literal translation. 

' From Creek ;,~,4t( cup: but uced by Dioscorides in the sense of ' still-head ' (Leclerc, Ibn  al-Bai t i r ,  11, P. 230). 
Diacoride~. the word passed in to  co11st.n~ ure by Arabic alche~nists. Mention is often made in J ibir ' s  'Book of 

theSevellly' Of the Cocnrbit and Aletnbic (as \veil as of the uext but  one instrtlnlent in ar-Rizi ' s  list, the Aludel), e.g.8 
P' 3'701'he Latin translation published i l l  BerthelotPs AvchCologie: and ,  as we have already noted, it is Very probable 
ll~nt ar R- . 

"1's informntio~~ was largely based on J%bi rqs  works. t i ,  I~owever, the second treatise of K!!ilid bin Yazid 
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Aqdiih (Cups) : 
Qanndni (Flasks) : 
Qawdrir (Phials)' : 
Saldyah (In India Sil, 
a flat stone mortar) : 
Fihr (Stone roller for 
grinding substances on 
the Saliiyah.) : 

~Mustauqad (Cylindrical Stove) : and Kurah (ro~md mould). 
AtGn (Oven) : 
Taba&ddn "Oven heated 
from above) : 
Niifigu na f s~h ,~  (a brazier 
with perforated sides) : 
Durj (Clay box in which 
substances are calcined) : 

Explanation of the Fore-going. 

Qar' and Ambiq is that (apparatus) in which rose-water is made. The [Blind] 
Alembic is that which is (fitted) on the top of the Cucurbit. As it has no spout 
through which the (distilled) water can flow into the receiver, the water then fl~ws 
down, that is, collects in the upper portion only. The ' Blind ' (Cucurbit) is a cup 
(qadah), which is placed on the Cucurbit, in which collects whatever rises up from the 
latter.4 

The U&al is made of Glass or Earthenware (fakhkhiir). The way of making it is 
this. Take a layer of Tin aGHikmah (Clay of Wisdom)-the meaning of Tin al-Hikmah 
is this. Pure (potters') clay is moistened with water for a day uutil it beconles 
plastic.' Then you mix with it an equal quantity of powdered dung (sarqin) that has 
been passed through a sieve, a little chopped-up animals' hair, and salt, for each rat1 
(pound) of clay one handful. If you desire it to be harder, (use instead) potsherds 
(@a&f) pounded as fine as a collyrium (kuhl) but the first alone (i.e., clay) will do 
well enough. Knead i t  well until it becomes like wax. A layer of this clay (I say) 
is spread over a flat surface, some ashes being placed underneath so that it may be 
lifted when it has to be taken up. Then an Aludel of earthenware or glass is taken and 
inverted on it, so that an impression is made which must be (exactly) central. 
After this, the Aludel is removed and its place is hollowed out. The size of the layer 
should be the size of the cover (mikabbah) that is placed over i t  (to complete the ap- 
paratus). The meaning of .mikabbah is that it is a cover of earthenware or glass within 
which the aludel is (placed), and which resembles (in shape) a dish-cover. (Be careful 

found  in t h e  Rampil r  Ms. (vide Mem.  A.S.B., 111. p. 61) is authentic,  J ab i r ,  in t u rn ,  drew on Lhhalid (or &hilid's 
original authorities),  a s  references t o  Q a r  and  Ambip appear  in this treatise. 

1 Cf. Muhammad  bin 'Abd al-Malik's treatise (loc. tit., p. 62) lQawiviv for  the process of T a u n i q ,  similar to 
those used for holding rose-water.' Qirurah was apparent ly ,  however, sometimes used as  synonymous with qinninah. 

2 Arabicised Persian word, meaning ' holder of heat. '  
3 Lit.  ' T h a t  which blows itself'./ 
4 The  ' Bl ind '  ( A l - A ' m i ) ,  i.e., Cucurbit  closed by a cup,  is not  to be confused with the  'Cucurbit  and Blind 

Alembic.' I n  t h e  la t ter  t h e  Alembic, o r  Cucurbit, had au  i ~ l t e r l ~ a l  channel in which the  substance to  be dissolved 

was placed, while some ' strong wa te r '  mas poured in to  the  bot tom ot the vessel. On boiling the  'strong water' 

t he  distillate was condensed in  t he  alembic, and on running down iuto  the  chantlel gradually dissolved the stlh. 
s tance contained in i t  (vide I( .  nl-Asrar,  t rans . ,  i n / r a ,  p. 381). 

5 Prom the  Greek a;Bdh7, originally t he  sublimed  pour: but  later the  apparatus  for subliming volatile glib- 

stances ( c / .  Berthelot,  L a  Chimie, 11, pp. 93 and 1 3 3 ) .  
@ Or ' rises like rlot~gh. '  





PLATE I,  
Furnace for Sublimation. 

Libtr Fornacum Gebri (Artis Chcmicae Primx'$es--Basle 1572 ed.-p. 739). 

lpe l i e  R,C$, P.e furnatce used by Ewupean aIchernIs.i@ ';dt %be 
4' or 5' high, La, very mwch lager than tlmn A~B&~(F 

ma% a&y z spans hi& and 3 sp.8'4~ broad, or ti! b2 @a'' - 

lPrg. 3. _ 

' Athanor ' (Arabic Tanraiir). 
Furnace for CalcSnation of Metals : and Fixation. 

(Libm Fornacocm GeM : #d, dt., pp. 738 and 745.) 
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to) make the layer a little larger (than the diameter ot tile cover) as it will shrink 

when dried or baked .' 
Then you return the aludel to the place that  you have lnade for it, and having 

thrown dust (over it), cover i t  with clay until it reaches the edge and the joint 
all round is closed with &umruh, which is (red) clay. Smear the whole of the aludel 
with theclay time after time if you wish it to remain intact, but, if it is an dudel that 
has (previously). stood fire, only (smear i t)  once to the thickness of a finger. y o u  must 
also see that the clay is spread evenly, not thin in one place and thick in another. 
When it is completely dry, invert it, and in this way the clay will project over the aludel 
like a shelf. Fit the cover on it, and adjust it properly. Next, under the shelf a t  a dis- 
tance of four fingers, make projections such as pots usually have, so that i t  may rest 
on the stove (mustauqad). When you have fixed it 011 the stove, you close the 
junction (between aludel and stove) with clay so that  the flame of the fire may not 
rise up and damage the shelf and (thus) spoil what is on it. 

As regards the making of the iMustauqad, you built up a lu)z~ciir with a pit 

underneath for the live cinders to  fall into, and construct a single door in it (the 
furnace), by which you introduce fuel. I t  has one hole under the wing for the smoke 
to go out of.' 

The Cucurbit and Alembic is for anything you wish to  distil. The meaning of 
Distillation (taqtir) i~ this. You put the substance (you wish to distil) into it 
(the Cucurbit) and fit the alembic over it, and the joint having been luted by 
rags, smeared with &itmi h n d  glue ( ~ $ r a s ) , ~  the apparatus is left to dry. Then YOU 

place it on a stove (mustauqad), and adjust a receiver (qiibilah) to it. 'I'he meaning 
of the latter (phrase) is this. The spout of the alembic is placed in a cup ( r ~ t l ) ~  in such 
away that what passes down, drop by drop, collects inside. After that,  you kitldle fire 
of the Proper intensity under the pot (g idr ) .Vf  it be a hulllid substance, a gentle fire by 
means of charcoal, or some other (fuel, should be used). If otherwise, then to 
a greater or less degree ; which must be learnt by experience, as our discourse would 
become too long (if we gave an account of it). If (properly) heated for a long time, 
the substance passes over in the forin of water into the receiver. This is called 
the Distillate (muqatjar), no matter what the substance is (that is distilled). 

Sometimes the Cucurbit, if you desire it to be gently heated, is placed in a vessel 

' Lit* ' I t  is also perlaissible to bake it ' 
lit' ' wiugs.' If We had access to the original Arabic of the 34th treatise of the book of the Seventy,' it 

'Ould 
be found that it contains a very similar descriptiou to  what is here given of the making o f  

the *ludel ( vide Lat. trans., o p .  ~i,., p. 347,. ' 
Or furnace: hence the ' Atanor ' or ' Athauor ' of llledireval alcheluical treatises in Europe (vide Plate 11). ' a fuller of the U@i l  and its M~slnuqad,  as well as how to  make the Clay of Wisdom ', vide the in'rumeiit 

t*K. al-Asrar, in/ra. pp. 382.3. Also Muhammad biu 'Abd 81-Malit's ,A in  a + S o n f a h S t a p l e t o ~ ~  "Id 
Memoirs A.S.B.. 1, P P  62-64. The U a i 1  was used as the principle instrument for carrying out the process or 

and two methods. give11 iu the Ii, al-Asmr, for using it r i l l  be fot~nd later ou pp. 385-7. 
Marsh mallow-a gum-producing plant, ' Or ' paste.' Vide also infra, p .  314, note 2. ' Persian word meaning a 'wine cup8, or ,bowl*. 

The C1lcurbit seem (0 have been placed in an air or water-bat11 (vide ilext two paragraphs). 
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(qidr) of water. On the vessel being heated, the substance distills from the warmth 
of the water. Alternately a vessel containing ashes (may be used). 

Sometimes the Cucurbit is (simply) suspended in a suitable vessel, without 
either ashes or water, but (even then) distillation takes place. 

These, and similar, processes are easier to understand by actually seeing (them). 
Enquire therefore of these (things) from adepts, that you may view them (for 
yourself). 

Should anyone say " If, according to your word, we are compelled to see the in- 
struments ourselves, and seek information about them from experts, then of what use 
is your book to us" ? We say to such a man " I t s  value is that it collects to- 
gether all that  a Inail can desire to ask about and displays it fully to view. In that 
is great advantage, for, if you wish to learn from experts the instruments and sub- 
stances in any different way (than the one I am giving), you can only do so after 
a long time, just as they happen to be mentioned, or are needed in the processes. Nor 
are you secure froni deception, for a thing may be called by other than its proper name. 
If, on the other hand, you learn these things from a book the time will be shortened 
and you will be saved by means of it from the quibbles of charlatans." 

As for the 'Blind Alembic', i t  is needed in lengthy operations, which you 
will become acquainted with if you ever progress so far. The 'Blind' (Cucurbit) 
is needed for the Coagulation ('Aqd) of things that have undergone the process 
of Solution (Hall). The meaning of this is that alchemists treat some of their 
substances until they change into water, and when they desire to coagulate this 
(liquid), they place it in a Cucurbit. Over this they put a cup, luting the joint as 
I have explained (above). Underneath a gentle charcoal fire is maintained, so that 
the water may coagulate and turn into a stone. It is also used for the coagulation 
of oils. Similarly (it is needed) for everything that has to undergo (the process of) 
cooking (2abkh). 

Cups and Phials (Qawarir) are needed for submitting Medicines to (the process of) 
Tasbwiyah (Assation). Alchemists make their substances imbibe water on a 
~a layah  and (then) put them in a luted phial, or cup. The latter is placed over 
another (vessel).' They close it, that is, the mouth of the phial, with what I have 
mentioned (above), or by some other kind of stopper, and place it on a fire of suit- 
able temperature. This (process) they call TasJw~yah.~ 

Flasks (qanndni), smeared with clay, are needed in the Sublimation (Taag'id) of 
everything that they wish to be deposited in the upper part (of the flask), since 
alchemists often desire to submit to (a process called) TaBniq (Constriction) some of 
the substauces, such as Mercury and yellow Arsenic sulphide, that can he sublimed.' 

- _  _ . . -  -- . .~ 
. 

1 I.e. ,  the  phial or cup ig hung inside another which serves a9 an air-bath (vide descriptiou in Malatil? a[-'Ulum, in/ra.  

pp. 366-7. 
2 For further details, vide Ii. al -Asrdv ,  p. 3~~ According to the author of the . A i n  as-San'ah, the Cups alld 

flasks used in alchemical processes were made of glass (Meln.  A.S.B. ,  I ,  pp. 60 and 61). 
3 Or that have already undergone the process of sublilaation. The detailsol the process are probably quoted 

from some book of J ib ir  (c/. the 26th and 27th treatises of the Latin translation of the ' Book of the ~ e v e n t ~ ' - e n .  ci'.l 

pp. 335 and 336-where two descriptions of  Constrictioo are given, using sulphur instead of arsenic sulphide). 
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The meaning of Taklzniq is that  the sublinlate should collect in the neck of the flask. 
Sometimes, when the amount is small, they put it in a luted rose-water bottle 
(mgwardjyah). This (process) is also called Tar@im (Incubation). If they want the 

substance in its own (natural) colour, they make i t  undergo the process of TakJzlziq 
without (the addition of) oil, but if they want it as  an essence (jawhur) they mix i t  
with oil and then make it undergo this process. 

The process (of carrying out Takhniq) is to place in the flasks whatever has to be 
trested, filling one-fourth of the flask. I t  (i.e., the flask) has wings, as I have men- 
tioned (in the case of the aludel), and it is placed on a stove (mustauqad). If there 

are 110 watery or unctuous humidities present, close the mouth of the flask ; but if 
there are, cover the mouth with wool, until the humidity is got rid of, and the wool 
is found to be dry. Then the flask is closed, and a fire maintained (underneath) until 
the sublimate ' collects in the neck. 

By Sublimates of liquids are nleant Distillates; and by sublimates of ' Spirits' 
what you volatilise by means of the Aludel. 

There are several ways of performing Ta5'id in the Aludel ; and the substances 
which alchemists sublime in it are Mercury, Arsenic Sulphide, Sulphur and Sal- 
Amrnoniac. They are placed, after treatment, in the aludel, and the cover being fitted 
in position over it, a fire is lit. Then the substance rises up, and settles 011 the shelf. 
The treatment of these (substances) should be studied in the at-Tadabir (Book 
of Processes). 

The (alchemical) Oven (atGn) is exactly like a Potters' atGn except that  i t  is 
smaller. You place in i t  whatever you desire t o  calcine, and keep the fire burning 
until the substance is calcined. The meaning of Taklis (Calcination) is this. 
Alchemists place inert substances or any other thing they wish to calcine to (the 
fineness of) dust,-some with treatment and some without-in luted cups (kizdn), 
which are put in the fire until the substailce is calcined. The meaning of this is that  
it becomes like flour. This is called Taklis, and (an account of) this treatment is (to 
be found) in the Kitdb at-Taddbir. 

As regards the Tabaddan, i t  is an inverted atGn-the fire being kindled a t  the top 
--similar to that usid by food hawkers. They place in i t  whatever they wish to heat 

so that its unctuous humidity may be burnt away as quickly as possible. 
The Nafi&u-nafsih is a tannly with a base supported on three legs, the walls 

and bottom being perforated wit11 holes. Charcoal is poured illto i t ,  and whatever 
\wish is placed inside. ~t has a projection of clay on which the grate (RGwah)' 

"Stre This is piled up with charcoa]. I t  (the apparatus) has a cover, fitted over it. 
the fire has bee11 kindled in it, it is placed where the breeze can play round it. 

This Produces a very hot fire for calcilling substances, and for bringing them together 
and combining them4 by fusion. 
-__ . - ~. ... . . ~  -- 

I Lit. 'that which is produced in the Drocess of Taklrnig.' For further details as regards llltiug the flasks and 
'esling their 

vide the K. ol-Asr ir ,  tmns,  i ,z/ra,  p. 383, ' In the medical sense -1ilaj. 

Another Possible readiug is 'on which the cup   hi^, coutaining the substauce t o  be treated) rests.' 
' "fudn@a'al, lit. lllutr~al enteriug of one auotller I. 



The Duvj resembles a box made of clay. In  it the 'Body,' which it is desired to 
calcine, or whatever they wish to subject to treatment with medicines,' is placed in 
layers, one course after the other. A cover is placed over it, and after the joint is 
closed, fire is kindled on top. 

The Kurah (Spherical Mould) is that by means of which filings or pounded sub- 
stances are treated. The Medicine is thrown on to them and stirred up with vinegar, 
after which i t  (the mixture) is collected in a rag or piece of paper, made into (the 
shape of) a bag (qurrah). Then clay is smeared round it, and i t  is made into a ball. 
When dry, the ball is roasted in the fire. After that  it is treated as you think fit. 

[Concluding Remarks.] 

Such an account as we have given of these iustruments and substances will 
enable the learner to  make experiments (tajiirib) with them, and (thus) add daily to his 
knowledge ; and in proportion to  the knowledge derived from his experiments, he will 
discover things tha t  we have not alluded to. 

In  the study (of this Art) he will also sometimes need, in addition to all this, a 

knowledge of the reactions (af'al) of 'Bodies,' 'Spirits'  and 'Stones.' The 
meaning of 'Stones' is that they are substances which are not malleable like the 
'Bodies,' nor are they injuriously affected by one another, like the 'Spirits,' in 
their natural state, i.e., in the state they were before being employed and subjected 
to  treatment (tadbir). By knowing their (different) reactions the beginner in the Art 

will be prevented from falling into grievous error. We have given an account of 
(all) this in the KitAb 'Ilal al-Ma'iidin (Treatise on the Causes--or Diseases-of the 
Minerals), which is next (in order) to this book. I t  has the title Al-Madaal al-Bur- 
hani (Demonstrative Introduction). 

He will also need to melt the difficultly-fusible Iron ; to harden the easily-fusible 
Lead ; to  whiten red Copper ; to  sublime Mercury and solidify it ; to make Silver, and 
similar substances, yellow, so as to resemble gold. (These things he must know) by 
way of introduction t o  other things that are dealt with in the Kitiib at-Tadiibir (Book 
of the Operations). We have given an account of the former (processes) in the 
Kitiib al-I&biit (Book of Confirmation). 

If he becomes perfect in all this and comprehends everything that we have men- 
tioned in those of our books that follow this one (taking them) in their proper order, 
book after book, (that is to  say) reading first Al-MadkJzal aZ-Burhani, which we have 
also termed Kitab 'Ilal al-Ma'ddin so that he may have an exact knowledge of the 
constitution ' of the ' Spirits,' ' Bodies,' ' Stones ' and Minerals ; next, the Kdab 
Igbat aq-San'ah wa'r Radd 'ala munkirih (Book of Confirmation of the Art and 
Refutation of those who deny it)  ; next, the Kitdb al-Hajar (Book of the Stone), which 
explains of what i t  (the Stone) is made ; next, the Kitnb at-Tadbir (Book of the Opera- 
tion), which shows by what operations it (the Stone) is made ; next, the Kit& al-Iksir 
(Book of the Elixir), which explains by what power it imparts colour to the ~edicine, 
_ - - - -- - . - - - . . . _ - - - -. . . 

./ 

1 Adwiyah,  pl. of Pawa-vide  later under K i l i b  al-Ihsrr. 2 Iahwin, l i t . ,  ' creation '. 
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and why, and how ; next (he should read) the Kimb S_haraf as-San'ah (Book of the 
Nobility of the Art), so that he may know the Nobility of the Art and of its 
Followers ; its Excellence ; and the Superiority of the Man who strives over him who 
(only) relies upon Providence; next, the Kitab at-Tartib (Book of the Method), l so 
that he may know the claims of the Masters of this Art, and the method of experi- 
menting; next, Ritdb at-Tadbbir (Book of the Operations), so t ha t  he may know why 
the Sages have adopted these operations and what compelled them t o  do so, and how 
to carry on any operation that is required ; next, the Kitab al-Mihan (Book of Test- 
ing), so that he may have a correct knowledge of the (differentiation by) tests of 
Gold and Silver from all other bodies ; next, Kitab a&-Shawahid (Book of  evidence^)^ 
so that he may know that all the ancient Sages were in agreement with our opinion ; 
next, Kitlb Sirr al-Hukama' wa Hiyalihim (Book of the Secret of the Sages and their 
Devices), so that he know how to ward off the common herd, and especially his own 
family, and dependents ; and how to  save hiinself if he is vexed either by the ruler or 
the common people-(I say) if he becomes well versed in all this, then his initiation 
into the Art will be ~ o m p l e t e . ~  

He who studies these our books must also have some skill in Dialectic 
(al-kaldm al-jadali), for without this, he can scarcely attain its highest limit, 
nor will his profit he completes4 

Here ends Al-Madkhal clt-Ta'limi (Instructive Introduction) which deals with 
Instruments and Substances. There follows it, forming the second part (of the whole 
12 Treatises), Al-Madkhal al-Burhiini, which is (also) known as  'Ilal al-Ma'ddin. 

To Allah alone be praise, and may blessings rest upon his messenger, 
Muhammad, and upon his descendauts ! A l l ~ h  is our Support, and best 
Protector! He is the best Master, and best ..kid! 

- - - -- - - - - 

' An alternative title for this-given in the R i m p i r  Ms. of the  Stawnhid (vide Mem, A . S . B . .  Ir1* P. 69)-was 
K .  or-Rri!nah (Book of Rest). I t  was a explanation of JHbir's K. av-Ra!~mah (Book of Mercy). 

t i t .  ' texts quoted as proofs.' An alternative name, given in an-Nadim's Fihrist (Flugel's 1871 L e i ~ z i g  e d . ) ~  is 
Kitrib Nukal ar-Rumtiz (Book of the Epitome of Mystical Sayings), which is also given in the S lawih id  itself (l'Jc. cil.1 
as nu explanation of the ordinary title. I t  was also called, simply, Kil ib  ar-RumCz. 

Thelist of 81-Rizi's Twelve Treatises given in this is identical with the  One found in t h e  Fihrist except 
in the following four ins ta~~ces  : (a)  it enables us to  correct Fliigel's tentative readings of the 3rd Treatise (K. a l - A b ~ i l  
and 11th Treatise (K. al.Mu!rabbnh); ( b )  both the MadMal and Rampilr Ms. of the s a w t i h i d  (ioc. cif.) agree in  placing 
the IZ. al-8ainr before the K.  at-Tadbiy, instead of af ter  the latter : (c) probably, a s  in the Fihrist,  the I ( .  al-Mi!ran 

follo\v the K. a d - U a w i h i d ,  as it is not in the Rampur Ms. of the l a t t e r  work: and (d) in the  Fihrisf, 
12th h o k  is called, s in~ply,  I i i l ib  al-aiyal. 

this passage one might almost conclude tha t  ar-Rizi  had read Plato's ' Republic ' (which had been 
translated by Hunain bin Isbaq, d. 2(,3/873) : t/. the following passages from Jowett's translation. 

" And so, Claucon, I said, we have a t  last arrived a t  the hymn of Dialectic.. . . When a person s tar ts  on the 
of the absolute by the light of reason only without any assistance of sense, and perseveres until, by pure 

"lte1ligeuce, he arrives a t  the :perception of the absol~lte good, he a t  last finds himself a t  the end of the  intellectual 
""Id, asiu the case of sight a t  the end of the visible." (Vol. 111, p. 235.) 

then, as you will agree, is the coping stone of the Sciences and is set  over them:  no other science 
be placed higher-the nature of knowledge can no further go ? 
I agree, he said ". (Do., p. 238.) 
In Dr. Rusks's article on al-Bircni ( ( 0 ~ .  ci,.) besides olher books on  I.ogic aud Scholastic P h i l o s o p h ~ ,  a work 

by n r - R a ~ i  On Dialectic is mentioned (NO. g s ,  4 2 )  which Dr. Ruska thinks is based on Aristotle's ~ o d ~ o r r ~ o t  
ihryxot.. 

A u  eclloin medircval Latin of this passage of  ar .Rjzi  is probably the following seuteuce, found in the early 
' j thCentury De A*ima, falsely ascribed to I b n  siu.i by the real au t l~or  (who-early in his work-expresses the greatest 
respect f0rar-Ri7.i '~ knowledge of alchenly): ,< ~d qnid est llecessaria Dialectics in hoc ~nagisterio ? Ut scia~nlls ,  si est 
"'I '1011'' (en. cil., p. 288). 



111. T H E  M A F A T ~ H  A L - ' U L ~ M ,  

OR ' KEYS OF THE SCIENCES.' 

By Abu 'Abdallah Muhammad bin Ahmad bin Yiisuf a l - ~ g t i b  al-Khwarazmi 
- 

(G. Van Vloten's Text :  Leyden, 1895). 

The Ninth Chapter of the  Second Part ,  on Alchemy ; in Three Sections. 

The First Section deals with the Instruments of this Art ; the Second Section, 
with the Substances ('aqiiqir) of the Alchemists, and their Medicines (which are 
produced) from metals and Stones; ' the Third Section, with the Operations and 
methods of treatment ' of the aforesaid substances. 

ON THE INSTRUMENTS OF THIS ART. 

The name of this Art is Al-Kimiyii,' and the word is Arabic, being derived 
from ' Kamii Yakmi',  which means ' t o  hide' or ' to  conceal ': as in the phrase 
Kamn'sF, &ahda ta  yakmihii, meaning ' he concealed his evidence.' Experts 
gerierally give the name of Al-Hikmah ( 'The  Wisdom') t o  this Art, and some of 
them call i t  A$-San'ah (' The Art '). 

Among their instruments are some well-known to  goldsmiths and other artificers, 
such as Kiir (furnace); BZtaq (crucible) ; Miis& ladle; Riit (mould) ; and the Ziqq 
(bellows), which are blown. All these itlstruments are for melting or casting. 

The Riit is tha t  vessel into which any molten ' Body,' such as gold, silver, etc., 
is poured, and i t  is also called iVisbakah. I t  is made of iron, and shaped like a 
half-reed. 

Another of their instruments is Riit-bar-biit. I t  is a crucible (biitaqah), with a 
perforated bottom which is placed on another, the joint between the two being 
well luted with clay. Then the body is melted in the upper crucible, and drops 
through into the  lower one, the dross and impurity remaining in the upper one. 
This operation is called Isti~zziil (' making descend ' ) .  

Among their experimeiltal apparatush is the Qav' (cucurbit) and Ambiq, 
(alembic), the two instrumellts used by makers of rose water. The lower is the 
Cucurbit, and the upper, which is shaped like a cupping-glass (mihjamah)" is the _ - -  - -  -~-. ~ 

1 IYa adwiyatihim tnin al-jnwdhiv wa ' l  a!~jiv. 2 I n  the  medical sense (wn ~nu ' a l a i i f ih i ) .  

3 The more  commonly accepted derivation of  the term 1s t h a t  i t  is connected with the  Egyptian nalue lor 
Egypt .  Chemi. Alternately i t  is associated with one or other of two (;reek word1, Xvpds (jllice), or ~ r ' w  ( to  melt or cast);  
t he  idea in t he  la t ter  case being t h a t  alchemy was the  a r t  of  working with metals (Berthelot.  Colleclion, 1, P. ~ 5 ' ) .  

4 Van Vloten (following Berthelot) read Mishag. Corrected f rom the  Luckao!v &19. of the  Kilirb aI-Ac*ir. 

6 Lit.  ' Iilstruments for t he  operation ' (fndbir). 

Lit. ' t he  ins t rument  used by  the  Hajj i ,n7,  or barber-doctor. In  India a cow's horn i s  used:  but  the 

alembic is obviously derived from the  Greek form of the   upping g~ass-nipple.shaped. with lower half of narrower 
d inmeter ,  and hole a t  the  top (rqid~ Plates opposite pp. 114 and 12" of  singer'^ Greek n i o l o p ? ~  crpck I ~ ~ ~ ~ ~ ~ ~ ~ ~ )  Th' 



Alembic, The Blind Alembic is that  which has no delivery tube (milab). The 
~ & g j  ((A~del) is one of their instruments, made of glass or earthenware, shaped like 
a covered dish (tubq), with a rim.' This is used for the volatiliaation (tas'id) of 
MercuryJ Sulphur, Arsenic Sulphide and similar substances. The Receiver (q~bilah) 
is a vessel which will hold a rat1 of liquid, or something like this, into which the 
spout of the alembic is fitted. Tlle Mauqid is a sort of stove (ta~znzir) which they 
use. The Tabistart is a brazier (hrinPn) like that used by food-hawkers. The 

Nfifi&tr na.f;ih is a stove ( tan t~ l r )  with a base supported on three legs, the walls and 
bottom being perforated wit11 holes. I t  has a projection of clay. Fire is kindled, 

and the medicine having been placed in a luted cup (kziz), the apparatus is placed 
where the breeze can play round it. The Drcvj resembles a box made of clay. 
Fire is kindled on top, and by means of it the ' Bodies ' are subjected to  treatment.% 

THE SECOND SECTION : 

ON THE NAMES O F  THE METALS, SUBSTANCES, AND ' MEDICINES ' 
THAT ARE EMPLOYED IN THIS ART. 

The ' Bodies ' (Ajsad) are Gold, Silver, Iron, Copper, Lead (Usrztbb), Tin 
(ov-Rasas al-Qal'i), and I(hdr~iizi. The last is a rare metal which is almost unpro- 

curable. 
Alchemists term, in cabalistic fashionJ3 Gold, s u m s  (the Sun) ; Silver, Qamar 

(the Moon); Copper, Zuhralz (Venus) ; ' Lead, Zzrhal (Saturn) ; Iron, Mirrikh 
(Mars) ; Tin, nfu&tari (Jupiter) ; and Khzv~ini, 'Utiivid (Mercury). Discrepancies 
are sometimes found in their interpretation of many of these names, but they 
seldom differ about Sun and Moon. 

The ' Spirits ' (Arwiih) are Sulphur, Arsenic Sulphide, Mercury and Sal- 
ammoniac. 

introduction of a ~ l ~ o d e l  of the cupping glass illto alchemy was al~liost certainly due t o  lnagical association between 
livillg b,~dies and those of inorgauic (as \\ell as orgauir) origin. T l ~ e  cupping glers removed the blood in which the  

solll of the person was supposed to reside: while on the other hand the spirits of both inorganic and organic s u b -  
stance~ wheu heated were collected in t l ~ e  ale~ubic 

' Reading Cod E dj,ll (rim) for the (jjJ1 (bellows) of Van Vloten's text. 

' Apart fl0111 the general very close resclllblance of t l ~ e  Ala/ilih 01-'UIlim to  the Mad&al, the identity of Several 

phrases in )hi.; Paregraph sho\rs tha t  the author had the n f a d ~ n l  in front of him wheu writillg lhis account of the 
Nafihbu n n / r i h  aud Dl',,, 

I 'i rumitz. Ar.R3zi9s Kila5 a&sow,jRjd was written t o  explain the mystical phraseology of  the  earlier (mostly 
pre-lslalllic) nlchelnists in terms of his own 111atter-of-fuct knowledge. 

' 'l'he equlvnle~~ce of Copper vvitll ZuArnh (venlls), and of 'Ti11 with M u d t o r i  (Jupi ter)  is somewhat doubtful ,  a s  
'I1 Van Violell's 5 hlss. ossigrl Copper to jup i t e r  alld Tin to Venus, tllougll in hls. B this a s s i g ~ ~ ~ n e ~ ~ t  is corrected in 
a diRerellt  bnlld. The origi~~nl  order would bring tile Mn/ilih nl.'Ullim list into agreement with t h a t  given in the 
n'4dUn11 unless indeed our .\Is. 111 the latter is wrollg : but  on t l ~ e  othcr hand they will agree even less than before with the 
Order oi nletals--c;old, Silver, Copper, 1rol1, Till, Lead aud &jvsirri -1ou11d in all the three chief hlss. of the h.dab 

In the Second Celltu~y list of CeIsils (wlliih was apparently drawn from Persia" sources-vide Berthelot and 
Co'l, des ancier~s nlclrim~s,es grers, I ,  ,,p. 79-9). Tin is assigned to  Venus, Brass to  Jupiter, end another Copper 

'Iars ; while ill I\lill!an~ruad H u s a i ~ l ' ~  list, i u  which the order of  the planets was tha t  used by the SPbians-vide 
table p 4''4-\Ve find Urass ass ig~~ed  (as au alterllative to l'iu) to  Jupi ter ,  and Copper (as an alternative t o  Iron) 
lo 'Iars' *I1 this will serve to illustrate al.K_hhwarnrmi's subsequent remark on the discrepancies found in the case of  all 
Ihe luetals- those ~f G o l d = ~ u n  Silver=uoon. 
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' Bodies' are so-called because they remain inert and fixed when heated, while 
' Spirits owe their name to  the fact that they fly away when fire touches them. 

Among their (other) substances is Salt. One (variety) is sweet. One is 
bitter. One is (called) Andarani. One is red, and from this crucibles and trays 
are made. One is (called) Nafti as it has the smell of naphtha. One (kind) is 
(called) Raidi as it has the smell of boiled eggs (baid). One, which is black, is 
(called) Hindi. One is (called) Tabarzad. One is (called) Salt of Urine, as it is made 
from Urine. One, (called) Salt of Al-Qili, is made from AI-Qill.' 

Another of their substances is NG&a&u.r (Sal-ammoniac), and it is of two kinds, 
(i) Mineral ; and (ii) Artificial, made from Hair. 

Another (substance) is Bii~aq, and it is of several kinds. One is BGraq al-Khubz 
(Bread Borax). One is called NatrGn. One is (called) BGraq as-Siidah (~oldsmiths' 
Borax). One is (called) Zarawandi and it is the best of all. And one is Tinkiiv, which 
is artificial. 

Another (class of substances) are the Zajat (Vitriols). One kind is white, 
which is called Minjani :3 i t  has green veins. One kind is called Lhabb (alum) : 
this is pure white. One kind is (called) Zaj al- A sakifah (Cobblers' Zaj). One is Siiri, 
which is red : i t  is rare. One (variety) which is called Qalqandiin, is green ; on 
moistening it, and rubbing it on Iron, it will turn the latter red.4 

Another of their substances is ~Marqa&i&a (Marcasite, or Pyrites). -4mong (the 
varieties of) it, some are square, some round, while some are (found as) large pieces, 
without definite shape. There are several kinds of them. (One is) yellow, which is 
called ghnlzabi (' golden '). (Another which is) white, is called Fiddi ('silver '). And 
(one is) red, which is called Nz~hiisi (' copper-coloured '). 

Another of their substances is Ma&nisiya, and it is of several kinds. One is 

(called) Turbnh (dust). It is black, with white eyes of great brilliancy. One kind is 

(found in) large hard pieces, with similar eyes. One kind is like iron. One is red. 

And other kinds closely resemble these.: 
Another of their substances is Tiitiya. One kind is (called) Akhdar (Green) : and 

another, which resembles egg-shells is (called) Asfar (yellow). There are also several 

varieties of it. One (called), Hindi is white ; it is rare. Another is yellow, and this 

is (called) ILhaz~r i .~  Another is green and this is (called) Kivmani, And another 

kind (of t2tiyii) is called Mahmlrdi ;" and there are, besides, other kinds. The 

Hindi is artificial. 
Another of their substances is Dahnul (Malachite) Tt is a gleen stone, which 

- -  

1 The author ha$ omitted the Salts of nl- 'Uqib (Sal-ammonia~) ,  Lime, and Aslles which are forlnd in the Madkhal 

list of Salts. Possibly, however, he included Salt of Ashes (potaqsium carbonate) under Al-Qil i .  

2 The author omits the Btiraq al-{bnrb, which is found in the Madkdnl list of Boraccs. 
3 Corrected from the Madk_hal. Ms. B had Minlrini, but Van Vloten read Miwhriti (follo\ving Leydrn Ms.). 
4 Al-Ehn-irazrni omits Z i j  al-Hihr, Qalqafiir and Qalgadis. 

5 This paragraph i- copied al~iiost word for word from the n 4 a d e a l .  

6 A corrected reading of Cod. D. llas been accepted from the uote on p. 261 oC Van Vloten's edilion, following both 
of ar-R8zi's works in prcference to the text reading of w n i e i ,  i .e. ,  @ilzistill : ~,av. led . Joziri, of Jacirsll Wesopotalnin)- 
Similarly n l - ~ M t t ~ a r u w n ~  (thin ploles likp palm Iraves) b;ls brrn replaced by al.Mnhr~r~idi 
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is used for signet rings, and beads. A similar substance is Fairiizaj (Turquoise), but 

it is less green than 3ahnaj.l 
Another of their substances is Liizaward (Lapis Lazuli). I t  is a stone with 

brilliant eyes, and beads are made out of it.  
Another (substance) is Ta lq  (Mica). There are several kinds of it, such as, 

Bahri (sea), Yamani, and Jabali (mountain). When hammered, it separates into 

thin plates of brilliant appearance. 
Another (substance) is Jibs02 ( G y p s ~ i n ) . ~  I t  is a white stone, obtained in 

mountains. 
3nother (substance) is ~zadlzunnh. One kind is the 'Adasi and another kind is 

the KhalGqi. - 
Another (substance) is Kuhl (Galena). I t  is the essence of Lead. 
Another (substance) is Mashaqiiniya (the dross of glass). I t  is a thing which 

comes out from glass. It is a white, hard, fusible, and potent salt. 
Another (substance) is Shakk (Arsenic Oxide) which is of two kinds, Yellow and 

White. I t  is a mineral, and is (also) made artificially from the smoke of silver. It 

is called Samtn al-far (Rat poi sol^).^ 
Another (substance) is D a w ~ .  I t  is the ' Water of Iron.' 
Another (substance) is Saktah ( ?  Copper Oxide). It is a stone used by copper- 

smiths. 
Another (substance) is Ratinuj. I t  is the gut11 of the pine tree. 
Another (substance) is Zanzik_h (Arsenic Sulphide). I t  is of several kinds : Red 

yellow and Green. The green is the worst kind, and the best is that  which can be 
laminated. 

Another (substance) is :I.la&niitis. This is a stone which attracts iron." 
Among their Derivative Substances which are not original are :- 

(a) Zanjiir. It is made from Copper. Plates of copper are put into the dregs 
of Vinegar, arid so are turned green. Then they are scraped, and the 
process repeated until all (the copper) is converted into Z a n j ~ r . ~  

(b )  Zunjufr (Mercuric Sulphide). I t  is made from Mercury and Sulphur. 
When they are inixed in phials (qawarir) and heated, they form 
Zunjufr. What degree of heat to  be employed must be learnt by a 
series of experiments. As regards quantities (wazlz) weight), one 
(part) of Mercury and one of Sulphur should be taken. 

( c )  Usrunj (Red 1,ead). Lead (usntbb) is burnt, and the fire increased until it 
becomes red. - -- . --.. -- 

I This is copied word for word from the M a d u a l .  
the M a d u a l  it  seems likely that thr adjective licawardi (blue) has been omitted in the Mss. of the 

i M a / i l i h  a1-a ullirn. 

Van Vloten's text has the impossible reading &.-.?dl. The true readiug cau be seen form Cod. C &?dl, 
aud from the Madual ,  

3 Vide Note 3 ,  p. 352 slrprn. '' 
Laentioll of MagBnilis occurs iu the Ms. df the MadkJal. or (apparently) in the Kitrib at-Asvcir. 

acetate. Another way of making it is that given in the K. al.Arrriv, viz. by acting on Rlsuk!!w 
oxide), with a little sal-ammoniac. and twice its !veight of hot vinegar ( v ide  supra. p. 311) .  

' Ar.R1zi (iuOrne unnamed book-possibly the 'Ila, a(-Mn'idra and follo\ving Galeu) notes tliat Usrlrn] can also be 
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( d )  Murdasarzj (Litharge). Lead is melted1 in a pit, and fed with powdered 
brick and ashes. It is (then) blown upon strongly, until it becomes 
solid. This is Murdiisa~zj. 

(e) Qalimiya.' This is the dross (which separates) froin all 'Bodies' during 
their purification. 

( f )  I s f id i~ j .~  It is made from plates of Tin ( r a~aq)  with vinegar, in the same 
way as Zanjav is made. Similarly, 

(g) Zn'fran al-Hadid (' Saffron of Iron,' i.e., Ferric O ~ i d e ) ~  is from Iron. 
(h) TGtiyii6 is the smoke of Copper, and of Kuhl.' 

Taqtir (Distillation) is (a process) similar to that of making rose-water. The 
substance is put in a Cucurbit, and a fire is made underneath. The water of the 
substance ascends into the alembic, and passing down to the receiver, collects 
there. 

Taz'id (Sublimation) is like Taqlir, but the term is more generally used for (the 
process of volatilising) dry substances. Tark_him ' (Incubation) is a sort of Tas'id. 

Tahlil (Solutior~) is the conversioil of solids into fluids. 
'Aqd (Coagulation) is the placing of any thing in a Cucurbit and putting 

fire under i t  until i t  become solidified and turns into a stone. 
Taawiyah (Assation) is the (process of) making some of the (foregoi~~g) subs- 

tances imbibe water, and then placing them in a phial (qdrGvah), or a luted cup 

obtained b y  igniting is l id i j ,  i.e., t h a t  obta iucd f icm Lead ( Ibu  al BaitGr, trans. cil, I. pp, 75 oud 76) Usrrrrrj was 
the  Sandyx of rhe Creeks. 

1 Reading w ~ t l l  Codex D y u a i b u ,  instcad of Van Vloten's yrrlqi is thrown. The  followi~lg extract from Trer.lise 

33 of Jabir ' s  'Book of t he  Seventy'  indicates t he  original source of tl1e.e lllethotls or 11iaki11g Usrrrrrj and dlurddsanj. 
" Siguificatio vero quod  preparatio eorunl cum igne s o l ~ ~ m  sine ~llediciua es t  boua. Bst ut facias de  Plumbo cerusam 

e t  litargirulil " (La t in  hls. quoted on  p. 315 of Dertl~elot 's ArchCologie). 
Otherwise Iqllmiya, both  words beilia poss~biy n corruption of t he  Creek ~a8, r r la  by  which apparently Dios- 

corides referred t o  one of t he  volatile products formed in the  l u n ~ ~ u f a c t u r e  of copper and  silver. (Vidd also P l i ~ ~ y ,  Nal. 

Hist., XXXIV,  10). I t  is not  clear how i t  was differentiated from the  artificial litlrya ii ierlt io~~ed just alterwards. 
There wns apparent ly  some confusion abou t  this substauce o r  ra ther  t he  s ~ ~ b s t a n c e s  tha t  passed under the 

name  of I ~ l i d a j .  I b u  Sina  in  t he  Qinun  (cd. cil., p. 134) says ' I s l iddj  is t he  ashes of r a s i s  o r  i nah .  Tha t  made from 

i n a k ,  if well heated,  becomes usrunj.  Elsewhere (pp. I j r  aud  253) I b n  Sin= s ta tes  t ha t  A~rak  is Black lead (rasd! 01- 

aswadj a n d  rasas  (simply),  Tin. so  t h a t  his i s l i d i j  was either Tin Oxide, o r  Lead OxiJe (i.e., Mrrrdararrj). This is 
confirrued by  the  remarks  of t he  au tho r  of t h e  nln&zon (p. 1 2 5 )  who says Islidrij  is the  Arabicised for111 of the Persiau 

Isfrd&h (i.e. ' white water  '). Also celled iu Arabic ( ? )  Bnrrrq. I n  Creek i t  is Simitniyitn (i.e., Psimythion), etc., and in 

Hindi  Sat idah.  I t  is made from Tin (qa1.i). Lead (Usrubb) e n d  rit-y-lirliya by burning. The best sort,  which is 

made  f rom Tln,  i s  called Islrddb h'itmi and  Kadtphwi". 
4 F o r  some methods  of making i t ,  vide supra ,  yp. 323 and 331. 

6 1.e.. possibly, t h e  solid bye-products f rom the  metallurgy of  copper and lead. If, however, the  definition is to be 
t aken  literally. one form of littiya mus t  have  been Litharge (murddsanj o r  marlak). 

6 From t h e  s ta tement  regarding Derivative Substances in t he  MnAUnI,  (srrpra, p. 353) i t  is probable that  the author 

of t h e  Ma/ilih a1 .UIlim obtained the  deta i ls  of  t he  above nlentioned preparations from ar-Razi 's Kildb ' I la l  a1-Ma1idir. 
1 Following Cod. C. a n d  M n d a a l .  For  process see Modkhal trails. ,  subra ,  p. 359. 

0 Following Codd. C. and  D instead of Van Vloten's Ma'qad. Fo r  details of t h e  process, using the ' ~ l i n d  Cueur- 
bit', see M a d b a l ,  trans.. supra .  P. 358- 
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(pdah), This is made t o  hang inside another (vessel). The mouth of the  phial 

having been closed, i t  is placed on the  fire till i t  ( the substance) is roasted. 
Ta&mi' (Ceration) is t o  soften anything, so tha t  i t  becomes like wax. 
Ta+!z1ah (Rusting) is derived from sada (rust). It is (an operation just) like 

that for making Zaltjlir. 
TaAlis1 (Calcination) is the placing of any ' Body ' in luted cups (hiran) and 

putting them on the fire until i t  ( the ' Body ') becomes like flour. 
Taswil (1,ixiviation)' is t o  cause anything which sinks in liquids t o  float by con- 

verting it into fine particles, in order tha t  the substance may float on water. The 

substance is first calcined, and (thus) made to  float. 
Il&ilma (Amalgamation) is the crushing of any ' B o d y '  and then mixing i t  

with Mercury. One says " al&amtuhu bi'zzaibaq wallta&ama " (I mixed i t  with 
mercury, and i t  became intermingled). 

Iqalnah (Fixation) is t o  cause anything t o  withstand fire, and not t o  be burnt.  
Mention has been made of this word p r e v i o ~ s l y . ~  

Islinznl has been mentioned in the First Section. 
Tin al-Hikmah (Clay of Wisdom). Pure clay is made into a paste, and mixed 

with powdered dung, a little chopped animals' hair, and salt. 
Al-Iksiv is that  ' Medicinev which, when cooked with a inolten ' ~ o d y , '  converts 

it into Gold or Silver, or changes i t  (in colour), t o  whiten2ss or 
Al-Hajar ('Tlle Stone'). Among them (i.e., the Alchemists), this is anything 

by which the Art can be performed, tha t  is, anything ou t  of which Elixir can be 
made. It is of two kinds, Animal and Mineral. The best of these are the  Animal. 
The latter are: Hair, Blood, Urine, Eggs, Bile, Brains, Skull, Mother of Pearl, and 
Horn. The best of these is Man's Hair, and next  the  Egg. The varieties of Mineral 
('Stones') are, among the ' Bodies,' Gold, Silver, Lead and T i n ;  and among the  
'Spirits,' Mercury, Zavnikk - (Arsenic Sulphide), Sulphur, and Sal-ammoniac. 

The separable portion of Z a r ~ z i & ~  is the 'Soul of Whiteness,' and Sulphur is 
the 'Soul of. Redness,' and (in the performance oE Alchemy) Mercury is the  ' Spirit ' 
of them both. AL-Iksir is a combillation of ' Body ' and 'Spirit. '  

- .- -- ~ -- -~ 

For a description of various methods o f  carrying ou t  this process vide Introduction, pp. 330.1 supra. 
roJt meaning of the word is to was11 out  impurities. The process appears to  have been only another form of 

calcinatio"., but no other reference has been found froin which details could have been obtained. 
For a fuller account of this proceqs, vide Introduction, p. 323 .supra. 

' In the Astronomy section of the A.lafifil? al-lUlir,n (ed. cit., p. 223). 

Com~arison with the portiou of the M a d a a l  text  f r o ~ n  which this definition is copied (vide p. 355, supra) shows 
the Order in Cod. D. is correct, viz., silver or gold ' : while the fa'm (fed) of the Madkhal is probably a copyist's 

error [or fob& (cooked). 
' Qi l i  a t . z a v ~ i u .  ' 

first portion of this paragraph is quoted either directly or, more probably, through some work of a r -Riz i ,  !yrn JBbir's al.lvasiyah (Book of the Testament). In  a MS. in possession of H E.S. the follosving sentences occur. 
is the ' Soul of Redness ' end Zarn iM is the Soul of Whiteness ' eud Mercury is the Spirit of them both. 

Sn!-nmmoniac (in bebavionr) is just like Water, cleansing from impurities . . . . and bringing about  union between the 
Principle 

( inwihir  al-arkin), and causing one to  combi~le with another." 
As regards the definition of Elixir it was a t  first believed that  the words wa ~znfs ( '  and Soul') had been omitted by 

Oversight lhe 
a.s the trinity of Body, Soul end Spirit is constantly mentioned in the writings of Arabiaa 



alchemists-cf., e.g., the following setltences from the 'Ain as-San'ah of Muhammad bin Abd al-Malik (Mem. A , s . ~  

p. 54). " Any Elixir which does not contain a 'Spirit , '  viz., Mercury, and a 'Soul,' which is either sulphur 
Z a r n i u ,  and a ' Body.' either dissolved, or coagulated, is valueless." 

I t  has, however, already been noted (vide Introduction, p. 339) tba t  Jabir seems to  have attached very little import. 

ance t o  the differentiation of 'Soul '  and 'Spirit,' and the  sentence in question is apparently a summary of the con. 
cluding passages of the last treatise of his ' Book of the Seventy.' 

's Preparatio vero lapidis est magna . . . . E t  in ips0 sunt  multi modi que in duas distribuitur partes, quarum 
rtna est spirituum, altera corporum, . . . . E t  hoc est secuudum iiij. modos . . . . Unus istorum est verus 
E t  hoc est u t  firmet spiritus in corporibus, e t  ita solves corpora. Spiritus autem firmabis cum aquis 

corporum " (Lat. trans., loc. cit., p. 363). 
This lack of emphasis by Jabir on ' Soul'  probably accoullts for the fact that  all volatile substances are found 

grouped together as ' Spirits ' in ar-Rizi 's treatises. 
It may be noted in conclusion that  Jabir ,  in turn,  must have drawn on Greek-and ultimately Egyptian- 

alchemists for his ideas. Cf. the following extracts from the Second Srction of the R i m p u r  &Is. of ar-Rizi's Salodhjd 

(on the  Preparation of the  ' Stone '1 :- 
( I )  Herlnes also said in the ' Book of Thoth '  : " Dissolve the ' Bodies ' by means of the Strong Waters, and 

(or ,  i.e..) Acid Vinegars. Secure by these means the ' Spirits.' When you return them (the 'Spirits ') to 
their dissolved 'Bodies'  they will dwell therein, owing to the humidities tha t  strive with fire, and the 
dissolved ' Bodies ' will retain the ' Bodies.' By this means you will accomplish the Great Work, and the 
Art will be perfected." 

(2)  H e  (Hermes) also said;  " Know tha t  if you do uot slay by fire and revive by fire, and if you do not slay the 
a Aqaqir '  and then, after their death,  return to them their ' Spirits.' you will not obtain what you are 

seeking." 
(3) Mary said: " Subject the ' Spirits '  t o  treatment and dissolve the ' Bodies' to  dissolution (lablil), and cause 

the treated ' Spirits '-that is, those tha t  have been purified-to drink of the solution of the ' Bodies,' for 
they will thus remain fixed and sink into the ' Bodies.' " 

(4) Astus also said:  " If you know how to remove the ' Spirits ' and mortify the ' Bodies,' and, by bring- 
ing back the ' Spirits,' revivifying the ' Bodies' gently, slowly aud without haste, then the Work will be 
achieved." H e  means tha t  if you know thoroughly the processes of Separation, Purification, Solution, 
and  Combination, your work will be achieved. 

( 5 )  Rusam ( I  Zosimus) said : " I t  is desirable for you to treat ' Bodies ' with ' Spirits.' When the ' Body' is held, 

and becomes a White Cloud, which imparts tincture to all substances, then i t  will tincture the ' Bodies,' 
and convert them into 'Spirits.' And know tba t  had there been no connection between these ' Bodies' 

and ' Spirits,' then one would not have united with the other and would not have become one ' Nature,' 
imparting colour and having spiritual attributes. Nor would tha t  ' Soul'  have become fixed and capable 

of imparting colour. The Ancieuts said: The Mercuries impart colour and flee away (on fire), but they 

can be restrained by similar Mercuries.' Understand this well." 

(6) Rusam said: " Take the  Water which is compounded with the Sulphur, for i t  is tha t  which, mixed with 
Magbnisiyi, does all tha t  I have mentioned to you; for i t  is the Sulphur that  you mixed with the Water 
when you first combined them, meaning the Tincture." What he means is this: It is that which 

tinctures and  imparts colour.' 

(7 )  Quotation from a treatise by Sa l i~n  al-Harrani, who, in turn, probably refers to Zosimus (c/. Berthelot, 
Collection, I. trans., p. 80). 

' .As for their saying; ' The solidificat~on oi  the Mercury converts Maghnisiya into the ' Body,'it  means 
tha t  Mercury is the ' Spirit ' which they desire to  introduce into the ' Body ' ; and the ' Body ' of the 
Mag6nisiya is tha t  which they dissolve until they have combined with i t  the 'Spirit.' ~Marhnisiya is 

the name of tha t  compound which possesses both ' Body ' a l ~ d  ' Spirit '  : and i t  is a compound." 

(8) Mary said: " If they wish t o  whiten Maghnisiyir, they whiten it by means of White Sulphur. They make 
red by the Soul of Redness." By this the Dregs of Maghnisiyi are indicated. 



(beginning at  practically the same place as the Latin translation called Liber S e c ~ e -  
torum Bubacas-Bib lo thqe  Nationale, Lat. Ms., No. 6514 : written about 
1300 A.D.) . I  

This our book contains Three Discourses. The First deals with Substances 

('aq8qir), and it has two Parts. The first part deals with good and bad substances, 

and the second part with the preparation of what is made from them. 
The Second Discourse deals with Instruments, and it has two  Parts. The first 

describes their forms : and the second how they are used. 
The Third Discourse deals with Operations, and it has seven Parts. The first 

describes the Cleansing and Purification of Spirits : the second, the Calcination of 
'Bodies,' Salts, and Stones: the third, the Ceration (Tadmi ' )  o f  ' Bodies,' ' Spirits' 
and other things : the fourth, the Solution ( T a h Z i L )  of ' Spirits ' and their (subse- 
quent) Admixture2 : the fifth, (various) Coagulations ('Aqd) : the sixth, the Redden- 
ing Waters and the Operation with vegetables; and the seventh, Animal (pro- 
ces se~ ) .~  And with this our book \?ri l l  come to an end, if it please Almighty Allah! 

The translation chiefly follows 
(1) ff. 3 v-end of lo  v of Ms. No. 700 of the Escorial Library (referred to  as  M) : b u t  this has  been collated with : 
( 2 )  the Leipzig Ms. No. CCLXVI (Lg.): 
(3) & (4) Two indifferent recent Mss. from Lucknow (Lw. and X). 
( 5 )  Duval's translatiou of the Syria-Arabic Ms. No. 1593 of the Library of the  British Museum, of which a t  least 

Sections I1 and I11 are dra\vn from the ICilib 01-Asvhr (referred to  as S.A.) : and ,  finally, 
16) the Paris medizval Latin translation (P). [berg. 

An edition of the complete Arabic text of the ICitnb al-Asvirr will shortly be published by Dr.  J . Ruska of Heidel- 
ZThe latter phrase is omitted in Ms. M. The addition is made by inference from the obviously incorrect wa 

'fl'qidillci (for wa ta?irzijihi) of MS. LW. 
"his list of Processes may be usefully compared with a subsequent list ( f .  I I r of Ms. M). 
OThe Third Discourse is concerned with the knowledge of the different kinds of Operations. These number Seven. 

The is the Purification of ' Spirits.' : and the Calcination o f  ' Bodies ' and Stones, snd Sal ts ,  and Egg Shells, and 
'Other of Pearl, and Dregs: The second is the Ceration of ' Spirits,' Calcined substances, Salts, etc. The third is the 
Solution 'Spirits,' attd of Cerated Calcined substances, and of Boraces and  Salts. The fourth is tlie Mixing 
(lornzij) dissolved substances. The fifth is Coagulation. by which the Work is brought to  completion. The sixth is 

S1'blimatiOn (las'id) of ' Bodies' and Stones in order t o  fix (taqwim) Tin (rash!), etc. And the seventh is Reddening 
Waters." 

In this list the first and second processes of the earlier list are grouped together: while the  process of Mixing is 
from tbat of Solution. Sublimation is mentioned after Coagulation as, in addition to  the  earlier section on 

Tas'id at the beginning of the treatise (ff. I 1 v-20 ") under the heading 'Purification of Spirits,' the Sublimation (as well 
" Toisid) of ' Bodies' and ' Stones' is also dealt with on ff. 62 "-61 o.  On the other hand,  no reference is made to  the 
processes with plants and animals, as well as of the other miscellat~eous processes, with which the treatise concludes. 

The corresponding list in the Liber B~lbacavis is an index of the contents of tha t  version, which is only partially a 
trnnslation of the Kirnb al-Asrav. Folios 16 v-46 of the Escorial Ms. (i.e.. par t  of the section on Purification of 
'Spirits'-illcluding most of the instructious regarding their Sublitnation, as well as all the  passages on their Assation. 
hvation rind Coction ; the whole of the section dealing with Calcination ; and part of tba t  on  erat ti on) have been re- 
placed ' 9  some other more chemically treatise, dealing with ' Sharp Waters'  (including Sulphuric Acid, 
'4mmo11ia. etc.), Solution. Combust io~~,  Sublitnation, &ration and Combination, This occupies nearly half the Latin 
mnllliacript. p . 

0110s 46 "-77 u of the Arabic have been roughly translated, but  with large omissions; while there is no 
a t  all of the remaining folios of MS. M. From the chemical character of the interpolated material we are 

inclined that the Latin translator tried to  briug the statetnents of the Iiitnb nl-Asrhr up to  date from the point 
vie'r' " readers of possibly the 12th Century A.D. ' Pnl ' o" in~  Ms. 1.w. instead of h f .  which read.; run A,/,jh a'lnm hi ' *  sarurib ( '  And AIIih kuoms the t ruth ' !). 
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The first Discourse deals with Substances. Substances are of Three kinds, 
Earthy,  Vegetable, and Animal. 

The Ear thy are of Six kinds : ' Spirits,' ' Bodies,' Stones, Vitriols, Boraces 
and  Salts  '. 

The 'Spiri ts '  are Four :-Mercury, Sal-Ammoniac, Arsenic Sulphide, and 
Sulphur. 

The ' Bodies ' are Seven :-Gold, Silver, Copper, Iron, Tin (Rapp), Lead (Usvz~bb), 
and Khiiv~ini - 

T h t  Stones are Thirteen :-Mdrqa&i&b (Pyrites) Ma&niszyd, Daup, TGtiya 
Lazaward (Lapis Lazuli), Dahnaj, (Malachite), Fairiizaj (Turquoise). S_hhaddartj 
(Hzematite), S_hakk (Arsenic Oxide), Kuhl (Lead Sulphide), Talq (Mica), Jibsin 
(Gypsum), and Glass. 

The Vitriols are Six :-Black vitriol : Alum : Qalqand, Qalqadis, Qalqatiiv and SGvi. 
The Boraces are Six :--Bread Borax : [Red Borax which is 9 ]  NatrZn : 

Goldsmiths' Borax ; Tinkdv : BGraq as-Zaviiwandi ; and BGraq nl-Gharb. 
The Salts  are Eleven :-Common ' Sa!t ; Bitter Salt ; Tabavzad ; Andarlni ; 

Nafti ; Hindi : Baidi ; Salt of nl-Qili ; Salt of Urine ; Salt of Lime ; and Salt of 
Ashes '. 

Section on the Knowledge of the Varieties of the Substances, 

i.e.! which of then1 are Good and Bad. 

As for the  'Spirits,' the best Mercury is that  which is liquid and white : 
and when i t  is squeezed through a cloth, nothing like Kuhl remains behind. 

Sal-ammoniac (NG&idur) is of two kinds : one is mineral, (found) in white 
pieces like sugar-candy, (and i t  is) sharp-tasting, salty, and acid. [I t  comes from 
Khurgsan - and Sainarqand ' ] : and one (variety) of this is yellow, which is not used 
in the Art. The other kind is the Sal-ammoniac of Hair, and we shall mention 
i ts  different varieties in the (description of)  Op~ra t ions  with Animal  stone^.'^ 

Arsenic Sulphide (Zarni&) is of several kinds. Oue of them is Green, 
mixed with stones and earthy matter, and this the worst (variety) of Znvnibb. 
Another is Yellow, not clear in colour, and mixed with earthy matter, and it is 

1 The  order of t he  last two  is corrected from hls. Lg., and Latin. Alss. M and Lw read amlik wa buwiriq 

(Sa l t s  and  Boraces). 
2 Ms. Lg. has, instead of U i r s i n i .  Hadid a!-p ini  (Chine3e:Iroa). 
3 Added from his. LIV, a s  . rubea bo rax '  is t l~entioned in the  Lat in .  The  order of t he  borace; is differently 

in t he  various hiss. 
4 Li t  ' good '. 
5 Corrected from and 31s. Lg. : bfss. B I . ,  Lw., aud S.A.  read ns S I ~  ( the  

f rom associntion with the  p r e v i o ~ ~ s  word Hindi .  
0 Ms. Lw. adds, ' The  artificial are  ( t h e  last) four.' I t  is to be  noted tha t  al-'UqJb (Sal-nrumoniac), though given 

in t h e  MndkJnl, has  disappeared from the  K. al.Asrcir list of Salts. 
7 Added frout Ms. X.. in partial agreement with the  Latin, Venit d e  terra que vocatur Corssa ' rile phrase 

m a y ,  however, b e  only a gloss from the  A i a d G a l .  
0 Ms. M . .  f .  79 (vide la ter ,  p. 390). The  ' Sto~te-Book ' of the  pseudo-Aristotle says t h a t  the  tlature of Sal-anlmonial' 

is t h a t  i t  a t t r ac t s  substances and unites them to  each another. I t  also fixes the  colours (of coloured substances) 

if added t o  them (op. c i l . ,  p. 1 1  8). 
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in baths'. Another is very yellow, which is found in layers and resembles 
fish-scales. I t  is called ' Golden,' and i t  is good for our work. 

Another is Yellow, mixed with red. I t  is found in layers, and it is good 

for our work. 
Another kind is Red in which are turbid eyes, and i t  is of no use in our 

work : [and there is (another) clear red (variety) found in layers, which is good 
for us2]. 

Sulphur also is of several kinds : Red, which is (almost) unprocurable : 

bright Yellow, like SandarGs,' or pure aaza r i  (tGt~yd)~; clear Yellow, which is granu- 
lar, and of perfect yellowness ; White, like ivory ; White, mixed with earth, which is 
no use to us : and Black, (of which one sort is) mixed with earth and is no good 
to us, and (another) black (variety is) mixed with earth and pebbles. These 
(last) two are used by fullers (qa~~iif) ' .  

As for the Seven fusible ' Bodies,' they do not require to be explained, ex- 
cept Khiirsini. This resembles a mirror, but is softer than it,' and is (almost) 
unprocurable. 

Turning to Stones : 
MARQAS_HPTHK - is of various kinds.8 One of them is white, like silver : and an- 

other red, like copper : and another black, like iron : and another yellow, like gold. 
MAGHNPSIYK is of various kinds. One of them is black, like earth, 

and has brilliant eyes. Another occurs in pieces as  hard as iron, and this is the 
'Male.' Another, which is 'Female', is red : and i t  is soft (?) like copper and 
has brilliant eyes : and this is the bes t  (of all). 

As a depilatory, when m k e d  with quicklime (the Latin translator rather quaintly explains : ' non valet 
huic arti nisi mulieribus ' !). This depilatory action, as well as i ts  effect, probably accounts for i t s  

in alchemy, as the destruction of t h e  Hair of a living being was considered equivalent t o  t h e  
destruction of its Soul (cl. Stapleton, Mem.,  A.S.B. ,  I ,  pp. 30-38). Another reason is supplied by the ' Stone-Book ': 

calcined and added, with borax, to  fused copper, the latter is whitened, beautified, and i ts  bad smell removed' 
(ed. cil., p. 113). [which is no  good'. 

Omitted in Ms. M. Added from MS. ~ \ v . ,  following Latin. Ms. Lg. also adds another variety, vi2.p ' 
C/. Nirami's couplet in the Sikandav Ni inoh : 
" You are not the Red Sulphur or the White Ruby,  
' h a t  a seeker shell be disappointed in (his quest for) you." 

prom the Qin io t  (ed. c i ~ . ,  p. 218) and M a U z a n  (en.  tit., p. 500) i t  appears to  have been the  gum of some Arabian 
Or Indian tree, resembled amber in colour. l-he 1 stone ~ ~ o k '  (Ruska,  op. cif . ,  pp. I 12 and 113) notes t h a t  Sulphur is 
used in the preparation of ~ ~ l d  : i t  reddens the 8 White ' and colours it. When gold leaf is rubbed with sulphur and 

it becomes powder, in the same way as glass does, but  i t  returns to  its former s tate  if pounded [ a n d  heated] 
with borax. The water of is useful against skin diseases and ~voonds. I f  sulphur is mixed with any 
"One the mixture is heated, the stone will be burut  (by the sulphur). 

w i d e  next page, 

B P l i n ~  (Hisf. Not . .  XXXV, cap. 15) also noted two kinds of sulphur as  being used by fullers t o  bleach 
cloth by fumigation. The red variety was possibly sulphur containing traces of Tellurium aild Seleniuln : the  white like 
'Vary' a formed by the decompositioll of gypsum and thus intimately mined up with Calcium carbonate: while 
Ihe  black was 

contaminated with bitumen. 
' The meaning evidently is that  I a d r ~ i n i  was like some metal employed in Arabic times for making mirrors, 

but "lter' Ms. X replaces Miv'ot (lnjrror) b y  Anak (Lead) : and Ms. Lg., instead oi u i r s i n i ,  again has R o d i d  a s -  
S i n i .  

The Latin translation reads ' Kateslu istud assimulatur speculo e t  est molle e t  non de facili invenitur.' 
' A'wnn : hence the litcral translation of the Latin, ' diversi coloris.' 

h n J s h  llfrhiri. which is olnitted by both 1.1~. and 1,~.  MSS. T'atin : ' qne assimulator eri.' The 



D.4 U S  is of two kinds: Ista&ri1 and 'Irrigi. The best of them is the 
I ~ t a B r i  : and it is the 'Water of Iron'. 

T U T I Y J  is of various kinds. One of the varieties occurs is green pieces : 
another is yellow, like egg-shells, and is called Al-dfuqaprab2: another is yellan 
and comes from the Caspian (Khnznvi) : another is the Mahmiidi : another is white 

- 
and thin like egg-shells and soft, and comes from India. The green is called 
Kirmiini. 

LAZA W A R D  occurs in (only) one form. I t  is a stone of the colour of Kahls in 
which is a little of redness ; and it has brilliant eyes. 

D A H N A  J is a green stone in which are veins. I t  is used for signet-rings. 
It is of two kinds : modern and ancient. A further classification is into Mi~ri ,  
Kirmiini, and Khurasiini. - The old Kirmiini is the best sort. 

F A I R U Z A  J occurs in (only) one form and it is a green stone. It is improved 
if kept in g r e a ~ e . ~  

S _ H ~ D A N J  is of two kinds. I t  is a red stone. One kind is called 'Adasi and 
the other Khaliiqi. - The 'Adasi is the best of them. 

Dohnnl, Liizaward, ZhhBdnnj, and Fairiizaj are stones for making gold ; and all 
of them colour Gold red ,because  in them is the essence (jawhar) of Copper. 

S H A K K  is of two kinds. One of them is yellow, and the other white. 
It comes from Silver-mines : and it is the Smoke of Silver.' 

KUHL is of two kinds : one is Mu~ammat Zujiiji al-nIukassar R~zi, '  and 
the other, n4uhabbab Isfahani (granules of Isfahgn). It is not a stone like 
(ordinary) stone, h u t  it is the Essence of Lead. 

TALQ is of several kinds. One is Yamani, another is Bahri, and another 
is Jabnli. When hammered, it splits into layers, which are transparent and glittering. 

The best variety of it is the Yamnni," 
~ 

-- 

whole paragraph is quoted in t h e  Syrio-Arabic MS. (Duval ' s  translation ; L a  Chimie, 11, p. zoo) and this s e a  
tence may  be a la ter  gloss, a s  i t  is not  found in t h a t  collection. 

From I s l akhr ,  or Persepolis, t he  capital of t he  S i s i n i a n  Kings of Persia I t  was situated on the  River Polvar, to 

t he  N. E. o i  t he  modern Shira  i... This paragraph about  Darrs is also quoted on the  same page of the  Syrio-Arabic Ms. 
t ransla t ion.  

2 'L ike  reeds' (in colour). :I Or  'of the sky'. 4 Ms P. : ' e t  pingosus.' 

') Lit.  ' golden stones'. Lat .  ' Lapides auri.' 
Lit .  ' r eddens  t h e  gold and colours it.' The  meaning probably is t ha t  they were supposed to  increase the red 

colour of ordinary gold which, in ancient t imes, was generally alloyed with agreater  or less a n ~ o u n t  of silver. 
This passage appears  t o  b e  quoted a t  t h e  e n d  of  t he  Syria-Arabic Ms. (La Chimie, 11, p. zoo) : but D u v ~ ~  has 

read S ~ a b b ,  for d a k k :  and  instead of  t he  concluding phraae, h e  t ransla tes '  it ha s  a a dull colour.' 
a The  meaning of t h e  phrase is rather obscure and ,   roba ably owing to  this,  >Is. Lw. splits up the first forrn 

i n t o  two,  viz., ( a )  Z u j i j i  and (b )  Muknssnr R&i. I t  possibly means tha t  variety of Iiuht, coming from the 

neighbourhood of t he  author ' s  native town of  R a y ,  rvhich was found in large glassy pieces. Ibn Sine in 

Book I1 of t h e  (jinior,  (p. 129, Rome 1592 ed.) says nnder Ignzid. ' I t  is the  essence of dead Lead and its strength 

resembles t h a t  of bu rn t  Lead. The best k i ~ ~ d  of  i t  is the  I ~ l n h i n r . '  The Makhinn (ed. d.. p. 954) States that  

t h e  I s lnh in i .  Srrloimini,  and J i l i  (bright) varieties of  I<uhl are  the  same a s  Ilbmid: and also n~ent ions  the ~ i r s i  and 
Kirmirni varieties. Baden Powell ( I  Punjab Products, '  I ,  p.  11) notes t ha t  a sample of Sfrrmn I ~ l a h d n i  proved On 

analysis t o  be  ' micaceous glistening iron ore ' ; while Srrrmn Safaid was found to  be simply Iceland Spar. The India'' 

varieties d o  n o t  therefore offer much assistanre in settling the  chemical constitution of the  varieties of Kith' 
mentioned b y  ar-RAzi and  Ibn  S in i .  

9 The ' S tone  Book ' says  Tnlq p rod l~ res  wonderful effects in a lche~nv (ed. c i l . ,  P. 119). 
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I I B S I N  is a white brilliant hard stone, found in mountains. 
GLASS is of various kinds. It is made from sand and qili. The best is the 

white transparent glass of Syria, which resembles Crystal in transparency.' 
The VITRIOLS are of various kinds. One is completely yellow, aiid hard. 

One of the yellow varieties, ~vhich has golden eyes, is used by goldsmiths. 
Another (variety), which is green mixed with earth, is used by cobblers and dyers. 

ALUM (Sabb) is of various kinds. One, which is white, comes froin Yaman, and 
looks like sugar-candy (tabarzad).' Another, which is the white Syrian, is mixed 
with clay and pebbles. Another, the ~lIi?zjani, is somewhat green. Another is the 

yellow Egyptian, whicli is greasy (in appearance) ; and another is pernlanelitly 
white. 

Al-Qalqadis is white vitriol ; Al-Qalqulzd is green vitriol : Al-Qnlqutar is yellow 
vitriol; and the Siiri is red vitri01.~ These four are valuable; but the most 

valuable is the Siiri. It is used in the process of Reddening (i.e., making 
Gold), and is brought from the mines of Cyprus. These all originate from vitriols 
and alums. Floods wash against the latter and carry them into the crevices 
of mines; and the SUII (then) shines upon them and they become coagulated. 
Sonletimes experts {hukamii') use them when other things cannot be obtained ; 
and they serve as satisfactory substitutes.' 

Section on the Preparation of ()ulqadis. 
Take white Aluln of Yaman, and dissolve it, and purify it by filtration.' 

Then distil Vitriol and Za?zjdr (copper acetate) and mix it ( the distillate of acetic 
acid) with the filtered solutioll of alum. Then concentratee it in glass  beaker^,^ 
and qalqadis will res111t.~ 

The best method of preparing Qalqand. 
Take Vitriol, and dissolve it in water, and purify it by filtration. Then pour 

into it filings of copper, alld let it ulldergo coctioil until i t  becomes green. Filter, 
and leave it until it is coagulated. 

Another very good inethod. 
Dissolve Vitriol and filter it, put i t  into a copper pot and, after having 

added half of dirhum of Sal-alllmoniac for every 10 (dirhums) of the solution, 
it to coction until i t  is coagulated. 

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

' The 'Stone.book' says:  " G I ~ ~ ~  is of l,,.~ sorts, stony aud sandy.  If fire is kindled over it  and  
"le stone M o ~ B n i s i ~ r i  is added, the  latter unites its substance t o  the  mass b y  means of the  ' lead ' contained in it. 

makes the stone 01 the glass sol id .  . . l t s  nature  is hot and d ry ,  if ~ o w d e r e d ,  i t  h e d s  t h e  \\round.; of animals ' 
(ed .  tif.. p, 11,). . . 
' ' sciscille (easily split), ., . , \  l h i s  seulence is quoted in the  Syrio-Arabic Ms. (trans. cit.9 P. 2oo). 
'I 

Paragraph w a  too much tor the   ti^ translator who silnply s t a t e s  ' ista quatuor  a t t r ameu tn  sunt 
quOd 

rubca quorum ~ n u l t a  aunt que  manualiter componuutur. '  
'' Wn I f l ~ l i h i .  
7 J -  - a Wa yn'quduku: lit., ' and coagulate it. ' 

4motl a Persian word nieaning . goblets ' or 1 wine cups.' 
'The  net result is that  the original alum will crystallise out uaaltered. 



Another very good method. 
[Dissolve Vitriol and filter it.'] Take yellow Vitriol, and boil i t  with water and 

filter it. Mix with the water of Vitriol an equal quantity of Zanjdr (copper acetate) 
and leave i t  for several days so that i t  may be dissolved in the solution, and 
become green. Then filter and concentrate it.2 

Another very good method. 
Take Vitriol, and dissolve and filter it. Then mix with it an equal quantity of 

Za'frdn al-Hadid and cook i t  well, and filter it, and i t  will come out red. This will 
sometimes serve as a substitute for S S Y ~ . ~  

The preparation of Qalqatdr. 
Take Vitriol, and dissolve i t  in water and filter it. Then add to it one-fourth its 

weight of the distilled water of yolk of egg, and concentrate it. 

The preparation of SGri. 
Zanjdr is moistened with the filtered water of Vitriol, and heated until it 

becomes red. 
These are the Vitriols which the Philosophers have employed for the process of 

Reddening : and they are better than those which come from the mines. Reinember 
carefully the knowledge of how to make them, and how to use them in the time of 
need. This will be sufficiellt (for your purpose), if i t  please Almighty Allah ! 

The Boraces. 

One variety of them is ' Bread Borax.' It occurs in big pieces that are whiteand 
hard. Another is Natriin : and i t  is redder than 'Bread Borax.'" 

Another is Goldsn~ith's Borax : and it is white.6 It resembles the efflorescence 
which appears a t  the bottom of walls. 

Another is the Borax (called) az-Zariiwandi. I ts  colour is dusky, inclining to 
redness, and i t  is the best of the boraces. 

Another is Tinkdr,  which is both a borax and a salt.' I t  is prepared with the 

fat ty  secretion7 of animals and this is the process of making it. Take I part of 

fresh white 'Sal t  of Al-Qili' and 3 parts of pure white Borax. Pour over them 

Following t h e  Lat in ,  a s  well a s  Duval's translation of  t h e  Syrio-Arabic Ms., this passage between Square 
brackets  should probably b e  omit ted,  though i t  is found in Mss. M., Llv. and Lg 

2 I.e., crystallise o u t  t he  solutioa: not ,  a s  Duval said, ' agglom6re (la par te  insoluble).' 
3 These references t o  I ron  Oxide a n d  SGri are omitted by t h e  Lat in  translator. 
4 T h e  ' Stone  Book ' says  : I t  cleanses bodies f rom dross, and  if t he  skin is washed with i t ,  i t  cleanses and beautifies 

it. I t  is also used in alchemy ' (op. cif. ,  p. 118).  

6 Both Escorial and  Lw. Mss. read a ~ / n r  Corrected from the  M a d u f l l ,  Lat in  Ms. P . ,  and Duv8l's 

translation of  t h e  extracts  f rom t h e  K i t l b  a l - A s r i r .  found in t he  Syrio-Arabic Ms. (loc. cif. ,  p. 45). 
The  ' Stone  Book ' says  : " I t  is a kind of  salt  whicll possesses the  taste of borax, bu t  is more bitter. I t  i3 found 

on banks  a s  an  efflorescence (wo yak""" 'a12 sawihi l  a s - s a b a a h ) .  I t  helps in melting gold " (op .  cif.9 P. 1 2 3 )  

similarity of this passage t o  wha t  is here found in  the  # , l i b  al-/ lsvdv (under Tinkir and Goldsmiths' Borax) suggests 
t h a t  er -Razi  drew upon the  ' Stone Book ' for his information. 7 Dasm. 
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buffaloe's milk until they are well covered, and cook them until it (the mixture) is 
coagulated. Make it into pellets and spread them on a large plate, and dry them. 
Keep them protected from dust, and employ them (whenever required). 

A still better Process. 

Take I part of white 'Salt of AZ-Qili' and 3 parts of Natriin and cook thrice after 
covering it with cow's or buffaloe's milk. Make into pellets, and dry by hanging (in 

a bag) in the sun until the moisture has all dripped out. Pound i t  ; and use i t  when 

required, if it please Almighty .Allah !l 

A still better Process 

Take I part each of good white 'Salt of Ad-QiZi,' NatrGn, purified Borax, 
Andariini Salt, Salt of Urine, and Sal-an~moniac. These will be ground together 

into powder and then triturated with buffaloe's milk until thorough admixture has 
occurred and it has become dry. Do this thrice : and then make the mixture into 
pellets and hang in (in a bag) in the sun for 40 days until i ts  fatty constituent has 
dripped out, and its interior will have become pure, if i t  please Almighty Allgh ! 

Another variety (of Borax) is BGraq aZ-Gharb. It is found on the Lharb tree : 
and it is white. 

The Salts. 

The Salts are Ten2 : (I)  Good Salt, viz : the salt used for food : (2) Bitter 
Salt, which is used by Goldsmiths: (3) Tabarzad, which is pure white salt, (found) 
in hard pieces which have not much transparency : (4) Andariini which is of 
two kinds, one white, hard, pure, 2nd transparent : the other red which is trans- 
parent, and from which trays are turned : ( 5 )  Nafti (found) in hard black large 
pieces which have no transparency : it smells of naphtha ; (6) Hindi (Indian), 
which is black (occurring in large crystals like) Tabarzad, and has little transparency; 
and (7) Baidi4 (pertaining to eggs), which is not ~rocurable,  but is white and hard 
and its smell is the smell of a boiled egg." 

-. -~ 
- . - - - -- - .- - ~p .-- - - -~ - - - 

' The fact that a very similar method for ~ r ~ ~ a r i u g  firrkir to  those just given is quoted in the so callecl Xth Book 
the S~riac Ms., translated by Duval, confirms the editor's suggestion that  this book is not really a translation of any 

work of Democritus, as the previous books may be, is only a collection of receipts by later writers added either by 
the original translator, or by some other person. 

The Product, both in these two cases as well as in the next process, will be chiefly a readily-fusible sodium salt of 
b u t ~ r i c  Or some other fatty acid, mixed with the casein of the milk. 

Only the first Process is given by the Latin translator. The seco~ld is also omitted from Ms. Lg. 
' Sic for Eleven : but perhaps ar-Rizi did not include the Baidi (or Sini)  as i t  was not procurable. 

Or 'VaSe~ '  (Sawlini). The author of the MokJza,, says that  ' in  India it is called Namak Llihitri (Lahore Salt) 

as i t  comes from that town. Salt cellars and cups are made in India from i t '  (ed. cit .  p. 198). Specimens of 
this phase of Indian artistry (e.g. cup and saucer, water pot, and flower vase) from the Kalabi@! mines (near 

in the Punjab) are on exhibit in the Economic Section of the Indian Museum, Calcutta. ' 
M. h. and S.A. all read Sini (Chinese). The MadkJal and Ms. Lg. reading has been followed: 

but as the same adjective mn'dirm is used to describe it here as is used previously to charncterise K l u i r s i n i ,  there 
a chance that Sini may be correct. The Lati11 translator omits this salt : aud the author of the Makhaon does 

not refer to it, 

'Only two of the above 7 kinds of Salt ran be certainly traced to the ' Stone-book,' viz. the white stone 
bard (Taba*zad or Andarini) and that  folrnd in naphtha wells (Na/!i). The other two varieties mentioned 



376 H. E. STAPLETON, K. F. A X 0  AND M. HIDAYAT HUSAIN. 

(8) Salt of Al-Qili ; (9)  Salt of Urine ; (10) Salt of Ashes; and (11) Salt of 
LViirah are artificial. 

The following is the method of making Salt of Al-Qili (Sodium Carbonate). 
Take I mann ' (2 lbs) of white pieces of ACQili and powder it, and pour 

on to i t  7 times its amount of water. Leave i t  for 7 days, and then put it 
into a p o t 2  and subject it to  coction until it is reduced to  half (its volume). 
After letting it rest, filter it ten times and put it into thin glass cups (kizw) and 
hang them in beakers (jiimiil). Scrape down whatever first crystallises out ' in the 
cups, and return i t  to the solution. Protect anything that drops down into the glass 
beakers from dust. Scrape off whatever crystallises out the second or third time, 
and take i t  out, until all will have turned into salt, if it please Allah ! 

A Better Process. 
Completely purify i t  and put it into phials ( qawiirir ) smeared with ' Clay of the 

Philosophers. ' The mouths (of the phials) will be firmly closed. Then put them on 
hot ashes until the solution coagulates like Tabarzad (salt), if i t  please Almighty 
Allah ! 

Salt of Ashes. (Crude Potassium Carbonate) 

Take the ashes of white oak 6, in which no charcoal is left, and sieve it through 
a silk cloth. Then treat it by the same process as that for Salt of Al-Qili and 
it will come out a white salt, if it please Almighty Allah ! 

Description of Salt of Niirah.' 

Take unquenched Lime and adopt the same process with it as with salt, I 
mean, Salt of Al-Qili, and it will come out white salt, if it please Almighty Allah! 

- - -. 

in t h e  ' Stone  Book ' are  (a) one like snow : and (b) ' t ha t  produced in salt  marshes : i t  is turbid ,  soft and deliquescent'. 

T h e  au tho r  adds  : ' Salt brightens t h e  colour of gold and  whitens silver, aod  cleanses bodies from dirt. I t  is the 

four th  of four,  l iberated from three, a n d  rllles two, and  is completed in one.' The last phrase rather reminds 

one  of t h a t  of Mary the  Jewess, quoted by  t h e  alchemist Christian : "One becomes two,  and two  becomes three, and 
b y  means  of t h e  th i rd ,  t h e  fourth brings about  unity. Thus  two are  made only one," (Berthelot,  Colleclion, 111. 

p. 389.). An a t tempted explauation of th is  by  Zosimus mill be found on p. 192, Vol. 11, (idem). 
T h e  ancient Hindu pharmaceutical work Caraka gives 5 kinds of salt  : Sauvarcala (which Ray-Hindtr Chemistry. 

p .  99-is inclined t o  identify with saltpetre,  though the  present day Sochal is ordinary rock salt)  ; Saindhava 
(reddish rock sa l t  from the  Sal t  range, said to  he  t h e  best of t he  salts) ; Vil (which is the  same as  ar-Razi's 

H ind i )  : Audbhida (reh, a mixtare  of Sodium Carbonate and Sodiujn Sulphate) :  and Samredva, or Sea Salt, 

now called Iiarkuch. I t  is obvious, therefore, t h a t  ar-Kizi did not  draw on Caraka for much, if any, of his 

information about  Sal ts ,  o r  for their classi6cation. His readiness, a s  he became older, t o  modify ~ta te lnents  

made  in t he  Mad&al  i s  shown by  the  exclusion of S a l - a m n ~ o ~ ~ i a c  f rom t h e  list of salts given in the  Ki l ib  al-Asrtir. 
1 This  weight is probably the  Assyrian mana (Thomson, op.  cif., p. 129) 
2 Tabkhirah,  a Persian word, meaning ' a cooking pot. '  Lstin ' Caldaria '. 

:I Rawwighfr, l i t .  'strain i t  through a cloth'. La t .  'coletur'. 4 Lit.  'grows like a plant'. 

.j This  process is omitted by  the  Latin translator,  but  is given in the  Syrio-Arabic translation ( L a  Chimie, 11, P.  1 4 ~ ) .  
As Democritus gives oak ashes (along those of  cabbage, the  camphor tree ( ? ) ,  and vine twigs) as one 

t h e  sources of mild alkali (La  Chimie, 11, p. go),  t he  111ention of Oak ashes in t he  Iiifhb al-Asrir indicatesthat 
a r - R l z i  drew, directly o r  indirectly, on some Creek source for  his i n fo rn~a t ion .  A r . R i z ~  also ment iot~s  oak-ashes as beiug 
used in t he  sublimation of Mercury for  making Elixir (inIra,  trans.,  p. 385). Pliny (Nal.  Hisf. ,  X x X I ,  lo 

a n d  7 )  s t a t e s  t h a t  a sor t  of nat ron is made f rom oak ashes and that  in Prance and Germany in the  1st Cent. A.D. 
t h e  simple ashes of o a k  were used a s  a subst i tu te  for salt .  

7 Following Ms. Lw. The Escorial Ms. reads uialla mrnh~c.  
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Salt of Urine. (Microcosmic Salt) 

Take 10 ratls (lbs) of Urine, and let i t  stand in the blazing sun in a Qarabah' for 
40 days. If it coagulates and becomes salt, then i t  will he satisfactory : other- 
wise smear the Q a r ~ b a h  with 'Clay of the Philosophers' and place i t  on hot ashes. 
When the ashes become cold, renew them until the solution is coagulated like tabanad  
(salt), if it please Almighty A l l ~ h  ! If, however, you place i t  (the liquid) in thin cups 
and hang them in beakers, and scrape down what crystallises out, time after time, 
and protect what drops down into the beakers and collect it, it will produce a salt to  
your liking, if it please Almighty Allah ! 

A Better Process. 

Take whatever (amount) you like, and leave it for a full month. Then distil it.' 

Next, add to each ratl of what you have distilled 4 ounces of Salt of A C Q i l i :  
and coagulate the mixture in the A ' m a  (Blind Cucurbit). I t  will solidify (into 

something) like crystal in three days if it please Almighty 1411Cih != 

A Better Process. 

Take as much Urine as you like, and leave it for one month. Then distil 

it. Next calcine its residue, so that i t  may become white. Then mix with each rntl 

of the distillate 6 ounces of the residue and 2 ounces of Salt of Al-Qil i  and 
1 ounce of Calx of Egg. Coagulate the mixture on hot ashes and i t  will become solid 
like crystal. 

Section on Artificial Substances. 

There are two varieties of these : ' Bodies', and ' Non-Bodies ' '' 
The 'Bodies' are : ( I )  5Jabuh : (2) Is f id-r i iynh:  ( 3 )  Tiiliqiitz: ( 4 )  Tnbriiyah : and 

( 5 )  Mufragh." 
The 'Non-Bodies' are : ( I )  Z ~ ~ t j a r  ; ( 2 )  Za'frngz n l -Hadid;  (3) Qalmiyd (or Iqlimiyd- 

. .~ ~ - . -- 

I According to Johnstone's Dictionary, this Persian word means a laree flagon or vessel having two  handles a u d  a 
I t  was made of glass, and in it wine was clarified bg a l low~ng  i t  t o  s t and  for 40 days .  La t .  ' ampul la  vitrea'. 

The absence in this and the  succeeding processes of  any  magical allusioli (e.g. t h e  stress laid both  in . . 
nrltlngs Irom Egyptian sources-the treatise of Isis t o  Horus ,  Rerthelot,  Collection. I, Trans . ,  p .  34-as well a s  in 
lbose subsequent writers, on the  urine being t h a t  of  a boy who had no t  reached t h e  age of puber ty)  is note- 

worthy as indicating horn completely ar-Rizi  had  freed hi~nself from such ideas. 
Tuqaflivhu. 

"~Razi  evidently did not realise t h a t  all he got  by this process was pure  Al-Qili. This  process, a s  well a s  
l'Pxt, is omitted by the Latin translator,  

qAI-Mu~alladal, which, in t he  Lat in  Ms, a t  Par is ,  is literally translated b y  * q u e  nascuntur ' .  
'' This is an obvious echo of the  well.kllowo saying of Hermes (Collection. 11. p. l24),  which was a f t e rwards  

ascribed toMary, tbc alchemist, by Olympiodorus (idem, I ,  p. ," I ) ,  and  quoted by  ar-RPzi in t he  SEawillid: " Mary 
also said : 3 u Oless You make the  ' Bodies ' bodiless, and change those tha t  have n o  bodies in to  ' Rodies.' You can accOm- 

'Iish aotbing,' (Rampur MS.-Second Section-On the  preparation of t he  'Stone') .  
For t h e c O n s t i t ~ t i ~ l l  of the  first three of these alloys, see note  on  &ivsi,fi .  inIra,  pp. 408-9. Shabah 4 

Parts C o p ~ c r  and r h  parts of Lead : and  ~ ~ , ~ , j - ~ c ~ ~ h  of 4 pa r t s  o f  Copper and  r p a r t  of Tin. T i l i n i n  (which Dozy and 
'losqaire. 11. 1 5 2 ,  state is a corruption of I(atholilron) was ~ r o b a b l y ,  a s  theetymology of  i t s  name  suggests, a n  

"loy O1a'' the metals. The uames of  ITabr~ '~a /~  and ~ ~ l ~ : b  have llot bee11 traced elsewhere : b u t  possibly tabrayah is 
'OnneCted w i th  libr. ' native cold ' (or silver). '*he reading of t he  last two  iiarries cannot be  checked f rom t h e  Leipzig 
his., 

as  it nlll i 'u the wllole p a r a ~ r a p l ~ ,  wliile tile  ti^ translator quietly replaced the  five a l loyshy ' au rum e t  argentum.'  
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Ms. Lw. ) ; (4) IChub& al-Fiddah (Dross of Silver) ; ( 5 )  MartaR ; (6) Usrunj; (7) Is f id~j ;  -- 
(8) RGsuBbaj ; and (9) Mashagiiniya.' We will soon mention the way in which these 
things are used in our work, when we happen to require them. 

The description of the Earthy Substances is now complete and we will next 
mention the Vegetable Substances. The Sages paid little attention to them and 
very seldom used them. What they most1.y employed was the long fresh red 
Us&nZn.2 

Section on Animal Substances. 

The Sages made their Elixirs from them, and hinted about them in enigmatical 
 saying^.^ They are ten 'Stones': ( I )  Hair; (2) Skull; (3) Brain; (4) Bile; (5) Blood; 
(6) Milk; (7) Urine ; (8) Egg; (9 )  Mother of Pearl ; and (10) Horn. The best of them 
is Hair; then Brain; then Bile ; then Egg; then Skull; and then Blood.' And we 
shall describe the  Elixirs made from them when we reach the place in which it isne- 
cessary for us to describe them; and these (instructions) the reader of our book 
should note carefully. But success is from Allah ! 

On the Knowledge of the Instruments.' 

I n  other places in our books we have stated that  Instruments are of two kinds, 
one for melting 'Bodies' and the other for the treatment (tadbfr) of substances. The 
instruments for melting are well-known : they are :- 

KGr (Furnace). 
rlfinfaUz ( B e l l o w s ) .  

1 Although, following the  Madkhal ,  we should expect Zunjulr (Mercuric sulphide) t o  beincluded in this list, it is not 
found in any  of t h e  three  Mss. (M, Lw., aud  X) in which this section is giveu. 

2 Ms. Lg  adds  a note  f rom la ter  in the  K. al -Asvcr  (f. 7 8 r ,  Ms. M) t h a t  th is  was known as  the ' Five Fingers'. 
This  passage of a r -R iz i  clearly proves t h a t  he did  no t  accept a s  authorities in alchemy the  ancient Indian treatises 

of  Cavaka and  SuSrula, though these had  been translated before his t ime (vide Fthrisl ,  ed. c i f . ,  p. 303) and he was certain- 
ly acquainted with them. I n  the  quest of t he  Elixir of Life ( r a s ~ y a n a ) ,  which was the  ultimate aimof the  older Indian 

alchemists,  t h e  l a t t e r  a lmost  entirely relied on vegetable substances. 
3 Reading with Ms. Lw., w a  i l a i h i  arhiric w a  ' a l a i h i  ramnzir instead of t he  unintelligible wa ilaiha yazdidti mnhmi 

kaQarli of t h e  Escorial Ms. This  section is quoted, practically verbatim, on  p .  183 of Duval's translation of Ms. S A. (Lo 
Chimie ,  11). It m a y  be here noted t h a t  Section3 V,  VI ,  and V I I  of this Syrio-Arabic work are  drawn from the 
so-called ' Risirlah of Mahraris ', a Ms. of which is found in t he  Royal Library of Cairo. This treatise begins with 

a long passage regarding Mahraris and a pupi l ;  b u t  in reality (as  t he  contents prove) it is a detailed work on alchemy 
by  some unknown au tho r ,  similar t o  t he  K. a l - A s r l r ,  and  dating probably from about  gqo A.D. I t  will be discussed 

in  a la ter  paper.  Probably. therefore ,  t he  whole of  Ms. S.A. dates  from the  first half of t he  lot11 Century. 
4 I n  t he  R a m p u r  31s. of  t h e  S b a w i h i d ,  brain, bile, etc. .  are scarcely mentioned a t  all. and  i t  is obvious that ar-Razi 

a lmost  entirely relied in t h e  case of animal substances on Hair and Eggs a s  sources for  what he evidently regarded as the 
only ' S t o n e ' ,  viz : Sal-ammoniac. The  s ta tement  a t  t he  end of t he  Mafdlih al-1 Ulrim is, therefore, more trustworthy 
than  t h e  one found here regarding ar-Razi 's own procedure. I n  t he  K. a l . A s r i r  ar-Rizi  may. however, be referring to 

t he  practice of his master Jabir ,  a s  t he  la t ter  certainly also used blood a s  a source of Sal-ammosiac (c / .  the  12th treatise 
I the  ' Book of t he  Seventy '-Berthelot. Archlolofie,  p. 32 j ) ,  and possibly brain and bile as  well. 

All t h e  animal substances mentioned in t he  K. aEAsr5r (in addition t o  a good many others) are found in the 

writings of Zosimus (e.g. L a  Chimie,  11, p. 305). b u t  in Caraka only Nos. 1, 4-7. and 10 appear t o  be mentioned as 
being used in Rasiya?la.  Theomission.of all reference to  Eggs is n o t e ~ o r t h ~ - ~ a r t i c u l a r I y  in view of the prominent posi- 
t ion assigned t o  t h e  Egg in t he  writings of Greek alchemists. This fact  is alone sufficient t o  indicate t ha t  in the case 
also of animal substances the  authorities on which Arabic alchemists drew were Greek, and not  Indian, writers. 

5 Following Ms Lw. Tbe Escorial Ms. has  ' Now, 0 Allah, grant  us guidance in speaking somewhat re~arding the 
k~lowledge of t h e  Instrllments !' and Ms. T,g. haa ' The four th  Chapter ( F n ~ l )  on the  knowledge,' etc. 
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BGtaqah (Crucible). 
Mii&iiii' (Ladle). 
Ambur (or Mdsik-Mss. Lw and Lg-Tongs). 
Biit-bar-biit . 
M aqatti' (Shears). 
MuRassir (Hammer).' 

It is possible to know all these from the goldsmiths, except tha t  the ' Bii! on the 
B;t' is only found with the people of this Art (Alchemy). 

The BGt-bar-bGt is a Crucible on a Crucible. In  the base of the upper one are 

one, or two, or three, holes. There is placed in i t  those substances-mixed with 

natrin and olive oil-which are to  be subjected to (the process of) istinzdl; and it 
(the bg-bar-bGt) is placed in the K l r  and covered and packed round with charcoal. 
Blow on it as in the melting of copper. If the things to be treated are iron, or d a w ~ ,  
or steel, or talq, (you heat it up) three times. 

The secret of melting is that the skin of the bellows (minfag)  should be large, sound 
and soft; that its qafizah should be proportionate to  the neck of the outside of the 
bellows (ziqq) ; and that its pipe should be the same size as  the hole of the qafizah3. 
The wood which is on the back of the bellows should be well planed and tied with a 
soft thong. 

Description of the Furnace (Kiir). 

It ought to have a cover fitted on i t ;  and a receptacle (mdsik) with holes, fitted 
in the interior of the furnace. 

The Crucible will be covered on all sides with charcoal, and when you melt the 
hard 'Bodies' there should be below the Crucible specially hard charcoal. In  the 

case particularly of iron, daws and steel, they must be melted in large furnaces 
(kir2n), either with blacksmith's charcoal or with charcoal made from bamboo (qa~nb).' 

Melting of Iron, and of those things that are melted with Iron during combustion. 

The iron that is to be lnelted should be filings, burnt with one-fourth (their 
weight) of red arsenic sulphide, or one-half of yellow arsenic sulphide. (Heat the 
iron) several times in a iuted'bag, hung in the middle of a well-heated furnace 
( l a n n i i r ) .  

[Take it out when it becomes cold .I5 and wash i t  with water and salt. When 
it is dried, mix with it one-sixth (its weight) of red Natrln. Then it is melted and - .  -_ _ - - - -  

I Corrected from the Lucknow MS. ~ 0 t h  the Escorial Ms. as  well, apparently, as the Syria-Arabic Ms. translated 
by Duval (La  Chimie, 11, p. 449) read M&&iq ~ j u v a l  rendered by ' pilon ou marteau ' though mfrfiussir. which 

same thing, occur, later in the list), Mi&, j ,  Ambur, which follows i t ,  and  Knlbafin-the word used in the 
' Ai" a!-San'ah, are all Persian words. 

" - 
"he Latin list runs : fornax orifici\lm, bodice, et rnateriarn [i.e. mortarium], e t  tenalia (et) scarpella (et) mallea. ' 

to Duval ( o p ,  c i f . ,  11, p. 1491, g~ / i ; ah  is the same as ~ o $ t v o r ,  a Greek measure. The Latin translator 
evidently failed to make any sense out of this difficult passage, as he simply s tates  ' et  secreturn in hat ?st u t  manticus 
tnlis qlli recipiat bovum flatum -. 

' This mention of bamboo charcoal probably solves the  problem raised by Thompson ( o p .  c i f . ,  P.72) as  to  what was 
'I1: 

(q i r ra)  which was prescribed by the Assyrians as  the essential fuel for their glass furnaces. 

Added lrom Duvnl's transla,ioll of the Syrio-Ar:ll>ic Ms. No corresponding sentence is found in Mss. M. or 
I,atirl, 
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Sometimes the cucurbits are placed in a pot containing ashes, and a fire 
is kindled underneath. This is the best method for students. 

Sometimes the cucurbits are placed below the mustauqad, while the bottom of 
the pot rests on big bricks. Ashes are placed over it (I them), and the cucurbit is 

placed above, and all its sides are surrounded with sifted ashes. Then it is heated. 

It is necessary that the sides of the lip (of the cucurbit) and the head of the receiv- 
ing flask should be well closed l so that the smoke may not enter into i t ,  and the air 
may not spoil it (i.e., the substance undergoing distillation). 

Alembics are of Four kinds 

I. One of very broad diameter, which is suitable for the (removal by) distilla- 
tion (taqtir) of the black constitue~lts (simad) of substances that  have to be calcined, 
as well as the volatilisation (is'ad) of Sal-aminoniac. 

2. The Alembic which is not of very broad diameter, and is suitable for the 
distillation of ' Spirits,' [ and Tinctures.] 

3. The Alembic of still less diameter," suitable for the distillation of the 
' Stone ' ' at the beginning of the Work. 

4. The Alembic of very small diameter, useful for the distillation ( ~ u d d ) , ~  
of water, and for its purification (tasfiyulz). 

The Cucurbit and Blind Alembic are suitable for the solution (tahlil) of ' Spirits, 
as well as of ' Bodies' which have undergone the process of Ceration. I t  is a 

cucurbit which has a (internal) channel (eandaq) without a spout (mizab). Those 

things which you warlt to be dissolved are placed in the groove, and in the c ~ c u r b i t  
any strong water. The alembic is mounted on top and the joint is closed. The 

apparatus is then placed on a pot of water, or a s h e s . V t  is not suitable for 
anything but (the process of)  Solutioll. This is ' Al-Hummam ' ( '  The Bath ') which 
IS spoken of (by the philosophers) enigmatically.' - 

The ' Blind (Cucurbit) ' is :I cup mounted on the Cucurbit."ou place 
it the dissolved substances, and it (the apparatus) is hung ill a symmetrical 

- -- _% - .  . - - -  - - - ~ - 

' Lit. 'strengthened'. The \,,hole of this ratller obscure passage is omitted by the Latin translator. Ms. Lg.l in 
'Ontinuation of the previous paragraph, has simply or  place the cucurbit on bricks on which are ashes, and the 
mill be covered with the sides of the cucurbit.' There is no difference in the reading of Mss. M. and Lw. that might 

to elucidate the meaning. 

Added from MSS. LW. and S.A. 
Duval, in his translation of the Syrio-Arabic MS. ( L a  Cliivl~ie, 11, p. 152), has ' L'alambic 21 lalgt oreillel' from 

which i t  would appear that  he read ,,aan r ear for adn;,  1 less.' Lack of familiarity with alchemical nolnenclature has 

'Iso rather handicapped this translator. E . ~ . ,  in the sentences tha t  immediately follo\v, ' des pierrcs' ismfound ' The 
Stone' : Ides corps oleagineaua ' for Ocerated d ~ ~ d i ~ ~  " : 1 de IPeau' for the things you want to  be dissolved ' : 
'Ie bain-marie ' for al .pammim,  

bumvah, ' redness,' instead of ' ltajav.' ' Itit' ' back.' Possibly this is an early reference to  fractional distillation. 
' Or ashes ' is omitted in Mss. LJV, and S.A. 
La'er* in the K. al-Asrciv (Ms. M, fol. 5gv) ,  i t  is stated tha t  Solution in the  Cauldron' (v ide supra ,  P. 334) is 

referred 
of the Sages under the name of Moist R a n n i m . '  

" explnnntOr~ gloss in Ms. M. adds: ' The ~ l i n d  Alelnbic enters into the rnoutll of the cucurbit.' 
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mustaugad. Below is placed either a burning lamp, or lighted naphtha, or charcoal, 
or hot ashes. Take care that neither the fire becomes extinguished nor the ashes 
become cold, until the dissolved substances are solidified. 

The Uthd (Aludel). 
This is made of glass, or pottery, or stone,' or irou, or of the clay out of which 

crucibles are made. But none of them can function without being luted with 
the ' Clay of the Philosophers ' (Tin al-Hukamii'). 

Clay of the  philosopher^.^ 
Take of pure clay, either red or white, which is adhesive and free from pebbles, 

and spread i t  in a clean place and sprinkle water over it several times till it becomes 
moist. 

Spread i t  out without touching it with your hand and leave it to dry. Then it 
is powdered in the way en~ployed by potters, and passed through a fine sieve 
( i b )  Next it is pounded in a mortar (mihras) and sifted through silk, or a hair 
sieve (minkhal), or a sieve used for sifting flour. After moistening it with water and 
mixing with i t  rice bran separated from flour, it is kneaded gently into dough 
for a day and a night, and left to rest for a day and a night.3 

Take dry dudg, and sift i t  gently through a hair sieve, until all the dust has 
passed through. Then sift it again through a flour sieve, and pound it gently 
in a mortar, and mix it with a equal quantity of clay that has been made into dough. 
For every rat/ of i t  take 10 dirhams of ordinary table4 salt, and 3 ratls of well- 
powdered pottery (&a&af), which has been sifted through silk, and a handful of 
animal hair, chopped as fine as possible. Leave it 3 days ; and this will be the best 
' Clay of the Philosophers.' 

The Making of the Aludel. 

Take a pot of the shape of a burmah, its length being I cubit and its breadth 
2 hands, and invert it on a level surface. After sprinkling sifted ashes round 
i t  in a circle for the space of 14 hands, you remove the pot and make a disc of 
'Clay of Wisdom ' (Tin al-Hikmah) over the sifted ashes. After letting it dry, lift 

it, and polish its surface, and smear it with isfidiij and white of egg. Polish it a 

second time. Make a t  its edge a groove90und it, and a place will be left 
there in which the sublimates may collect. Allow it to dry. Then invert the 

pot of the aludel on its own base, and after covering it with an even layer 
of clay of moderate thickness, leave it to dry. Then invert the disk, and the 

pot will be placed on it, and on both sides the joint will be luted with clay. 
Fit  the pot with wings, one hand belovr the disc, in order that the flame of 

-- 

1 Birim,  pl. of burmal-which was a large vessel used in &',!mrisin, made out of stone. 
2 Following Mss. M.  and S.A. Mss. Lw. and Lg. have the more usual T i n  al-Hikmtlh-I Clay of  Wisdo~n.' 

3 This paragraph-as well as the references in the subsequent paragraph on the making of the Aludel to th- size 
the latter instrument, and to  the need for smearing the disc of  ' Cloy of  Wisdom ' with I s l i d i j  and White of Egg- 
supplies details that are not to  be found in the M a d u a l .  4 Ta'im, lit. ' food.' 

5 For the use 01 this groove, or channel, v i d e  under Cucurbit and Blind Alembic ' on previous page. 





Hypothetical Sectional Drawing 

of ar-Rnzi's UTHKL, - -. with its MUSTAUQAD. 

7 EST STICK -7 \ 

I DOOR 

I H E A R T H  I Scale r', 

Notes. ( I )  The size of the Ulh.31 is that  given in the K ,  a!-Asriir, except that  the positio~i of the hole 
for the stick is shown as in the  'Ain as-San'ah. 

(2) The pot is shown half-inserted into the Mzrslauqad, as in the 'A .  a?$, the bottom being I span 
from the  b o t t o n ~  of the oven. Nothing is said on these points in the K. nl-A. I n  the earlier Mad&ul, 
the pot was illserted into the oven up  to the wings AA, reconimended in the K. al--4 . to  prevent the flame 
damaging the sublimate on the shelf. Possibly ar-Rizi found in the meantime that  hisearlier procedure 
interfered with the subliniation, owing t o  the shelf getting too hot. 

(3) The section of the Mzrstnrqad is largely conjectural. I t s  height and breadth are those given in 
the '-4. nz-.>, which agree with ar-RHzi's statement in the K. al-A. that  it was about the same size as the 
U&l. As regards its shape, its section is shown as  oblong in the illustrations given in the Arabic, as 
well as  the Persian, version of the ' .4. as-$. Ar-Rzzi, however, clearly states (a) that  only the base of the 
pot was heated ; ( b )  t h a t  the  lower part of the pot was sy~nmetrical with the inner wall of the oven ; and, 
finally, (c) tha t  the  top of the round oven was smaller than the bottom. This conical form of oven, which 
iiiust have been difficult t o  make, may have been peculiar to  ar-HZzi ; and the author of the 'A. a?$ 
certainly did not have any air space between the sides of the pot and an interior wall of the oven, for 
he states t h a t  the  flames were allowed t o  play on the sides of the  pot. I n  ally case, the contrast in 
size and appearance between the 10th century Perso-Arabic Uaiil and Mzcslnilgnd, and the Aludel and 
Furnaces used in Europe in the early 13th century, is noteworthy (vide figures of the latter on Plate 1). 

(4) The dimensions of the large door ( I  span square) are taken frotn the 10th century Syria-Arabic 
11s. (La Chimie, 11, trans., p. 168) in which the length of the pot of the U@al was also I cubit. The 
'.1. as-?', on the  other hand, says the door should be small. 

(5) The positioi~ of the two exits (BB) for smoke is uncertain. In the MadBal, only one is men- 
tioned ' under the wing,' i.e., presumably towards the top of the oven : but, in the so-called ' Treatise 
of AIahrHris ' from which part  of the Syrio-Arabic Ms. is derived, they are said t o  be towards the bottom 
of the pot ' t o  enable smoke t o  go out and air to  enter.' 

(6) The position of the hole for the test stick is also uncertain. I n  one place in the ~ersianversion 
of the 'A.  a!-$. a long stirrer is mentioned, so that  in this case the hole must have been 3" from the top 
of  the  cover. It may even have been in the p o t  itself below the shelf (vide note I, p. 383, sf4f"a). 

(7) Ar-Rhzi mentions a hearth a t  the bottom of the Muslauqad t o  catch the cinders, ill both the 
;Madha1 and I<. al-AsriSr, but no dimensions are given. 

(8) For the purpose of the drawing a cubit is taken as 18 inches, a span 9 inches, alld a hand 4 
tiogers), RS 3 inches. 
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the fire may not reach the disc and damage and destroy what settles on it. 
The cover will then be mourited on top. There is a mystery in this which 
we shall mention when giving an account of sublimates. ' 

The Mustauqad. 

~t is a small oven (tanniir), as big as the aludel, and the lower part of 
aludel is symmetrical with its inside wall SO that the fire may not enter 
round the pot--in fact it only heats the base of the aludel. At the bottom 
is a pit, into which the live cinders can fall. I t s  top--I mean, of the mustauqad- 
is narrower than its lower part. At the side of the door of the mustauqad 
is a covered hole, below the wing, for the smoke to go out of. 

The Aludel is used for the sublimation of dry substances, and the O~curbi t  
and Alembic with a spout is for the distillation of liquids. 

Glass flasks (qanndni) was required for (subjecting) those things that can be 
sublimed, etc., to (the process of) Taan iq  (constriction), because the alchemists 
often require to subject to ta&niq those things tha t  can be sublimed. They 
place those things in flasks, and they cause the substance to  ascend, and 
consequently it ascends in the flask and is constricted in the neck, e.g., 
Tin and things purer than tin. If they wish to carry out the process of Takhniq, 
they mix the thing which has beell volatilised with oils; or it tnay not be 
mixed with any oils. If they want the essence (jawlzar), they mix it with some 
oil. They fill one-fourth of the flasks in which the medicines are placed, and 
three-fourths is left empty. The flasks will have wings as I have mentioned. 

The flask will first be smeared with iron rust (I(h~bt& al-hadid), roasted 
_ - _ - -- - ~ 

-- - -- 

' The device here alluded t o  was the provision of a hole in which a stick, covered with cotton, was insert- 
ed. BY this the progress of the sublimation could be followed. Compare, e.g., the following account of ascertaining 

when sublimetion has ceased when using Mercury in the process of making Gold, by treating i t  in a pot 
'Overed with a plate. ,'The secret of this tha t  olle should ascertain when no more smoke ( d u u i n )  comes from 
the exhalation (buudr) of the sulphur, in order to stop the addition of fuel. The procedure is to  make a hole, 

One finger broad, below the lip of the pot, in which the head of a large needle (misal lah)  is inserted. Take 

apiece of wood and wrap cotton routld i t ,  and insert it. Take i t  out constantly and inspect i t  and shake the 
deposit off 0s YOU take i t  out ,  and when not5ing adheres t o  i t ,  cease adding fuel " ( Ms. c i l . ,  f 160 ). From 

!he given under Sublimation (see in,"=, p. 395) i t  would appear tha t  ar-Rlzi  gave the credit of the 
Int roduct ion  of this device for studying the progress of sublimation to  J i b i r  bin Hayyin .  Tha t  this was so, 

be by referring to  J ib i rVs  account of the subli~nation of Mercury, with sal-ammoniac, vitriol etC., 
fquod in the Latill translation of one of tile later treatises of the ' Book of the Seventy ' ;  but  J i b i r  in turn 
'Ives the credit to  some Creek autbor called Socrates in the Latin t ex t  (Berthelot. Archdolopl~, p. 360). In  

p r o b a h i l i t ~ t  the idea was taken from the hole a t  the top of the cupping-glass on which the alembic 
Ivss model1ed (c/. SUpm, p. 362, llote 6) : 

The 
the ULhd tha t  is here found in ar-Razi's I<. a l -Asv iv  is evidently the original of the extract 

On same found in the Syrio-Arabic text given in Berthelot's L a  Chimie ,  I1 (p  69 t ex t ,  and p. 153 
trans': vide note 3 on p. 63 of Stapleton and Azo's paper on the ' .4 in  as .Sancalr :  Memoirs,  A.S.B. ,  I). 
It may lurther be deduced from a comparison of the drawing of the U & i l  given in PI. I with Mul>ammad biu 'Abd 
al-Mallk's 

in the '..tin a s - S a t ~ ' a h  tha t  the probable source of the latter was also oue or other of ar-  
Razi's works' The latter author undoubtedly in t c r l ~  drew 011 J ib i r ,  e.g.. the mention of the large-headed alodel 
'Ith narrow 

lor subliming a mixture of mercury, vitriol aud salt, in the 60th treatise of the  *Book of the 
Seventy ' (Berthelot, op. ,it., p. 358). 

2'Ah'a'-8ikmah: lit., the followers of al-HiRmah (Wisdom), i.e., the Ar t  of Alchemy. 
l a t .  adds, 'a quibus capiaulur.* 
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and mixed with White of Egg, and then dried. Afterwards it is luted with 
'Clay of Wisdom ' : and consequently the fire will not in the least affect it. 

If oils are not used, the mouth (of the flask) is firmly closed with thread 
(&itt) : but if oils are present, pure white wool is tied round the mouth, and when . . 
it becomes moistened it is removed and wrung out and another (pad) is substituted 
for it. When this in turn gets moist, the former is put in its place and the inoist- 
ened one is taken away. In this way all the moistness is removed, until one of the 
pieces of wool catches fire. Then the mouth of the flask is closed with dried salt, 
mixed with clay-the salt and the clay being made into a paste with hot water-so 
that the flask may not be broken. And this is the strongest lute for the heads of 
flasks.' 

Cups (Aqdah) are required for the assation (ta&wiyah) of substances, for alchem- 
ists often cause their substances to imbibe liquids. They place them in two luted 
cups and close the joint with glue smeared over a cloth, or with salt and barley 
flour and &itmi, smeared over a cloth, or with lime mixed with white of egg. 
Over this they place clay. Then they cause the substance to undergo assation on a - 
fire made of dung, or in a tanniir, according to need. 

The S~ layah  and Fihr are required for grinding substances. The best mortar 
is made of stone. 

The Atiin is like the oven (atiin) of the potters ; (but) it is small. I ts use is to 
calcine the ' Bodies' so that  they became lime, white, and so fine that its particles 
are incapable of further division." 

The Tiiba&diin is like the atiin of the mintmasters, when they heat the (blanks 
for making) dirhams, so that they may be softened5 by the fire. I t  is used for 
those things, the surface of which they wish to be affected by fire so that the 
unctuous humidity may be retnoved ; or for things which they want to heat (simply) 
to redness. 

The Niifi&u na/sih is a tanniir, the base of which is narrower than the top. It 

is fixed on three legs, the walls and base being perforated with holes. In the middle 

of it (i.e., the base) is a grate (Kiiwah) through which the ashes fall. Charcoal 

is poured into the lower part of it ( theni i f iau nafsih), and those things that have to 
be calcined are put in the upper portion. A cover is fitted on it, and the apparatus 
is placed where the breeze can play round it.' I t s  fire is sufficiently strong to 
calcine the ' Bodies,' and to bring them together and melt them. 

The Durj is made of clay, (and it is used) for purification. Those ' Bodies' 

which it is desired to purify are put into it in layers, one layer of 'medicine,' 
and one layer of the thing you wish to purify, and a cover fitted on it. The joint 
is firmly closed : and fire is kindled on top. 
- _  - - - -  _ . - --- . 

. -- 
1 Ms. Lw. has ' And this is the secret of luting flasks.' 
2 A s r i d ,  pl. of S i r i d .  a vegetable paste used by bookbinders and shoemakers. The alternative spelling A d r d s  

is found in the Madkhal ( supra ,  p. 357). 
8 H i w a n ,  a Persian word. Presumably ar-Rizi is referring to the solayah. 
4 L i  juza' lahic : lit. ' no parts for it.' 6 Lit. ' changed.' 

0 The Libcr B~tbacaris gives the following rough version of  this passage "Fornax que per se sumat fit hot 
quia 

debet esse de argilla et  debet habere in medio craticulam (' grate') ferrea~n perforetam ut  cinis cadat infcrius et 
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The Kuvah is that  in which filings are treated. The powdered ' medicines 

by which the treatment is to  be carried out are mixed with them, and placed 
in a bag' made of a strong piece of rag. Then clay is smeared round it and i t  

is made into a ball. After this it is roasted as you think fit. 

This completes the description of the Instruments. 

Various Alchemical Operations : 

as well as certain Preparations of Chemical Substances. 

SUBLIMATION ( T a ~ ' i d ) .  

(Kitab al-Asrar: Ms. M., f .  12 Y.) 

There are two of subliming Mercury, one for the 'Red' and for the 

(Whitep, In subliming it there are two secrets, one the removal of its moistness, 
and the other to make it dry, so that it may be absorbent. The removal of 
its moistness is by either of two processes. After triturating i t  with what 
you wish to sublime it, you heat it over a gentle fire in a phial ( q ~ ~ ~ ~ a h )  
luted with clay, and then triturate and (again) heat it, doing this 7 times till i t  com- 
pletely dies. Then sublime i t  with whatever you wish to sublime it, and heat i t  gently 
and place it in the aludel. Over the aludel there should be an  alembic of 
green pottery, or glass, with a short wide spout, for the purpose of distilling all the 
moisture that is in the mercury. Under (the spout) is placed a dish (sukurvujah). 

In place of this alembic, we may have a cover (mikabbah) properly adjusted 
on the liead of the aludel. I t  should have a hole large enough for the head of 
a large needle imisallah) to enter. In  this (hole) is placed a woollen lamp-wick, with 
one end of the wick hanging down into the dish, so that all the moisture that is in 
the mercury may be distilled. 

Then you rernove it (the alembic or cover), and replace it by the cover which 
covers its top completely, and lute the joint. 

A better way (than using an alei~~bic) is to  have a hole in the cover of the aludel 
large enough for the little finger to enter. This hole is kept cpen until the 
Substance appears in the form of dust, either white or black, by which you learn 
that the moisture has come to an end. Then the hole is closed with a properly- 
fashioned stick bound round with a rag, in accordance with the direction of our 
Master (Jabir) bill H a y ~ a n . ~  

The substances with which Mercury is sublimed are Alum, Vitriol, Salt, Sulphur, 
141rne, (powdered) Brick, Glass, Ashes of Gallnuts, Oak Ashes, and Mdrqa&_hi&a; 

of Waters, Vinegar, ' Water of Vitriol ,' 'Water  of Sal-amrnoniac,' ' Water of 
~ ---- 

oon ' et hec elus forma quia hebet duas partes, superior et inferior que habet os  per quam ventus intret ." This 
is  o l r l ~  of an alchemical furnace to  be fouud iu the Latin trauslation. 

' '"Vovra (cf. the  refererice on p. 360 of the M a d M a l  trnnslatiorr to  srrrrah). 
paragraph is taken from the Lucknow MS. The Escorial Ms. has only a confiised account in which there 

no reference to Ibn Hayyao. This, and the previous two paragraphs, are omitted in the Latin trarrslation of Paris Ms. 
NO. 651 1, 



386 H. E. STAPLETON, R. F. A X 0  AND M. HIDAYAT HUSAIN. 

Alum,' and the ' Water of Quicklime [and Sulphur,' which is called Zdd ay- 
Ra&wah] .' 

Sublimation of Mercury for the ' White.' 

Take of Mercury that  has been coagulated I ratl (lb), and bruise i t  with 
an equal quantity of white Alum, the like quantity of Salt, and the like 
quantity of Ashes. Next sprinkle Vinegar over it, after placing it  on a salayah, 
and triturate i t  thoroughly for three hours a day, one hour in the morning, 
one hour a t  noon, and one hour in the evening. Then place i t  in a phial covered 
with clay. Close the head of the phial, and place i t  on hot ashes in an oven (tannEr) 
which has just been used for bread making. Leave it there for one night, and in the 
morning transfer the substance to  the pot of the aludel, after (again) triturating it. 
Place powdered salt a t  the bottom of the aludel. Adjust the alembic previously 
mentioned above the aludel, and (thus, by heating), remove the moisture from the sub- 
stance. Then replace the alembic by a cover; and lute the joint; but first light 
a small fire beneath it, till its moisture has been removed by the gentle fire.3 Fit 
the cover t o  it and heat i t  (the aludell for one hour with a gentle fire. Then increase 
the fire t o  a moderate degree. Keep the fire burning 12 hours for each ratl (of the 
substance) ; and, whenever the ring of the cover gets heated, stop the fire, lest the 
substance that is on the shelf4 be spoilt and burnt. (This is continued) until the 
whole has sublimed. Then bring back the sublimate to  the residue, triturate, and 
again sublime it. This is done t h r i ~ e . ~  

Then take burnt bones, which are procured from furnaces (atiinin), pound them 
thoroughly, and triturate the sublimate with an equal quantity of these burnt bones 
for an hour. Sublime it  in this way thrice, adding fresh bones each time. I t  will 
come out the third time white, dead, and absorbent. At one end of the cover there 
should be a hole, large enough for a large needle to enter, in which you insert a stick, 
bound round with cotton. Take this out once an hour, and drop the sublimate that 
is on i t  (on t o  the shelf). When, on removing it, you see no moie sublimate on it, 
stop the fire, and let i t  (the apparatus) cool. Then collect what is on the shelf after 
gently breaking the joint. Moisten and soften what has collected with Castor oil 
(/&irwa'), and place i t  in a luted phial. Place this in a pot of ashes and close the 
mouth of the phial with (a piece of) wool. Burn a fire under the pot, in order to 

~ ~ - ppp -- - - - 
1 Added from Lucknow Ms. The  list in the  Latin translation (alter Sal-ammonlac) is ' aqua alchalli, aqua calcis, et 

a q u a  sulfnris.' Po r  Zad or-Rag!!wal~ see later,  p. 391 .  

2 T h e  Lucknow Ms. a t  th is  point adds, a s  an explanatory gloss, a by the ' odour ' of Tin.' 
3 This sentence is taken from the Lucknow Ms. in place of  the confused passage in the Escorial MS. 
4 Tuvs ,  i . e . ,  the  disc connecting the  cover and pot. 
5 Tha t  ar-R5zi drew on some treatise of J i h i r  for  the  process he is here describing is fairly certain from the close 

resemblance of detail  with tha t  of two other descriptions of the  Sublimation of Mercury, found in the 61st treatise of the 

o Book of the  Seventy.' 
'' Sublimalio nrgcnti z~ivi  secundum Plalonenr." 

. . . :' Postea spergatur sal in fundo alutel, E t  suhlimahitur cum igne debili, donec removeatur ejus humiditas. Deinde 
vigora ignem per diem e t  noctes duas. E t  permitte it~lrigidari. E t  sume quad suhlimatum est de eo. Et  itera 
medicinas. Et opera operationem tribus vicibus." (Nerthelot. ArchCologie, p. 3 h . )  

A few lines previously, ill describing another method secnn~lum Socmtem.' the  follo!vinp, additional details 
the 

aludel and the  method of sublimation are give11 : 
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remove the moisture. When this has occurred, seal up the mouth of the phial and 
heap ashes over it. Over the ashes small pieces of charcoal are placed, by which a 
fire is lit on the top. In this way the substance will coagulate in the phial like (the 
metal used to make) a Chinese mirror.' When this is attained, project ( tnrh) 
I dirham of it on to 20 dirhams of Copper. Then i t  will penetrate into it, and 
function most effectively. 
--- - . - - - -- 

"Deiude, postquam acceperis ejus humores, sublimabis ipsum iterum : a u t  cum spongia, que sit sursum in capite, 
nut cum inforaminibus in capite: quod est melius. Sunt autem foramina tante  magnitudinis quorum capacitatem 
replest digitus medicus (7medius). Cumque pulvis egredietur, fac ignem vehementem quis fit in medio. Sublimabitur 
enim. Cumque pulvis cessaverit, removes ignem. E t  cum infrigidaturn fuerit, aperi. Et quod in scuto adhumatum 
est sume." 

It may be noted that the Greek authsrsnf  both these methods seem to  have preferred to  use the  more reactive 
snl-smmoniac (instead of salt) in these and similar transformations of mercury, whereas earlier in the ' Book of the  
Seventy' (lrane. cil., p. 330), Jabir states tha t  the best way of subliming Mercury was to use ordinary salt and  
' Egyptian vitriol.' 

Or 'like a mirror, made of As-Sini '. Dozy and Engelmann, (Glossaire, p. 252) identifies At-Sini with the  alloy 
? i l i q i n  (vide later, pp. 408-410). The rendering found in the  Libev B~rbacavis is ' u t  speculum.' I n  the  ' Book of 
the Seventy' (Ivana. cil.. p. 360), the product is described as ' ergentum fixum ' : ' quasi massa alba plumbi.' 
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SOLUTION (Hall). 

(Kitdb 01-A sriir, Ms. cit., f .  5 7 v - 5 8 ~ ) .  

Solution in Dung. 

This solution is carried out as follows : 
Dig in a place in which the wind does not 
blow two trenches, the depth of each of 
them being two cubits (&iriil), and their 
breadth one cubit, and lute them with the 
droppings of house pigeons, mixed with 
turnip juice. 

Take one part of fresh horsedung, pro- 
duced tha t  very day, and an equal part of 
the droppings of house pigeons, and after 
making the mixture into a thick paste 
with turnip juice, fill up one of the 
trenches to the depth of one cubit. 

Place the thing which you desire to dis- 
solve in a square bottle (qiirfirah) with a 
broad base.' There should also be with 
you a mould (qiiLib)' of the same size as 
the bottle in which the substance (dawii') 
has been placed. Press the mould down 
into the paste and shake it (so that it fits 
loosely). Then take the niould away and 
put in its place the bottle after closing its 
mouth with plaster (sdrfij). Put  over the 
bottle a moistened basket (sallah),' and 
cover it with dung up to its top. Place 

Latin Translation of the same pas- 
sage found a t  the end of the 1572 Basle 
ed. of the De Anima of the pseudo- 
Avicenna (pp. 468 and 469), annotated 
From a second version found in the 
Liber Bubacaris. 

Fimus ad soluendum cakes & medi- 
cinas. 

Solutio fimi : fode locum non vento- 
sum. Fac duas foueas in profundum 
duorum cubitorurn, & in latitudine vnius 
cubiti, & lutabis foueas intus palumbina, 
id est stercore columborum, pistata & 
pastata cum succo cucumerum agres- 
tium : ' and accipe de fimo equino recenti 
partem vnam, & de sale communi quar- 
tam partem & de palumbina quantum 
est sal, & pastabis haec omnia simul 
grosso pastamento, & implebis foueam 
hanc vsque ad m e d i ~ m , ~  & quod vis 
soluere mitte in vrinale vitreo lato in 
fundo & fac forn~ulam ligni ad modum 
vrinalis, & mitte formulam illam in medio 
pastae, v t  facias tibi locum, in quo possis 
mittere vrinale cum medicinis, capite 
vrinalis cooperto ', mitte desuper fil- 
trum O, & de fimo vsque impleatur f o ~ e a  
postea cooperi os foueae cum cantara7 

- .- - -. over (the whole) a (large) pitcher (ijjdnah), - -  - 

1 The d~fterent Lat. trans. In Pans MS NO 6514, has, 
and fill up the joint. Remove the pitcher mor,correctl,, . ,,,, ,a,orum~, 

every day, and sprinkle hot water over the z 1d8m omits referent; to  salt, and adds ' amass3 cum 

dung, and renew the dung once a week. "qua rap0rum fortiter.' 
9 Idem, , quantum brachium uaum est.' 

Next, fill up to the middle with pigeon , adds (following, the Arabic) 'el 

droppings the other luted trench, and add latitudo laterum quant;rn superius est inferius, et de 

more of the prepared dung, and insert the "periori parte planurn.' 
5 Idem f o l l o ~ s  the Arabic inore closely : ' Etiam Pone 

prius modullum in fimo ut faciat locum et  cumulla et 

Lit. ' i n  a bottle, with n broad base, the walls, top and complana. Postea extrahe modullum et  eius loco Pone 

bottom being equal ' (musfawi) ampullam Lene opturatam consurf.' 

2 Persian word. 0 Idem ' cohoperimel~tum ' (cover). 

3 Persian-a snake charmer's basket. i a gennn (i .e. ,  i , j i n r r h )  et obture i n u c t u r : ~ ~ ~ . '  
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mould, and place over it the pitcher for a 
night, and do not close the joint. When 
the morning dawns, uncover the buried 
bottle, remove the mould, take the bottle 
quickly and having buried it (in the de- 
pression on the second trench), place the 
basket over it and cover the basket with 
dung. Then cover everything with the 
pitcher, and close the joint. You will act 
in this fashion until the substance has 
(completely) dissolved ; and this (process) 
will bring about the solution of most re- 
fractory substances, viz. Stones, ' Bodies ,' 
etc. 

v t  non exeat inde odor : sed semel in 
die elella cantaram, & super fimum 
infunde de aqua salsa ' calida, & ita 
facias per septem dies. & in capite 7. 
dierum facias in alia fouea quod fecisti 
in ista, 81 mutabis in ea vrinale cum 
medicinis, & cooperias bene : quia non 
est opus quod se refrigeret cYr o~nnia 
potes ibi soluere." 

1 Idem omits ' salsa.' 
2 In  the Libev Bubocaris the co~icluding paragraph fol- 

lows much more closely the Arabic : ' sicut habeas aliam 
foveam paratum ut dictum est superius que hanc fimum 
palumborum usque ad media. rnitte per noctem unam e t  
non ponas confectionem e t  in mane extrahe ampullam et 
removeas modullum ( -?-)  e t  accipias (-?-) cum festinan- 
tiam ampullam e t  sepellias eam in fovea con festinatione 
e t  cooperias ut superius dictum est e t  obtura iuncturas 
e l  sic facias donec solvatur istud solutionem firmurn et 
indissolubile.' 
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CHAPTER ON ANIMAL PREPARATIONS. 

Preparation of Sal-ammoniac (NC&adur) from Hair. 

(Ms. M., f .  79 Y et v.) 
Take washed black Hair, and put i t  in an iron pan (miglril) with n cover, and 

close the joint, and cover the pan with small pieces of charcoal, and ignite them, 
and let them burn until they are extinguished. Then pour upon it (i.e., the calcined 
residue of hair), after placing it in an iron burmah (pot), 20 times (its weight) of dis- 
tilled water of Hair-and it is Spirit-and let i t  (the mixture) undergo coction for one 
hour. Then filter it, and coagulate with i t  the Spirits which whiten by means of 
coction, if you so desire. But if you need Sal-ammoniac, coagulate the solution, and 
i t  will turn into solid Sal-ammoniac. 

Another (method). 

If you distil Hair, and take its water and oil separately, and place over it (the 
residue) an alembic with a wide spout, and light a fire, and fit below the spout 
a receiver wrapped in moistened felt, then the best (sort of) Sal-ammoniac will 
be coagulated in the receiver, if i t  please Allah! 

Another (method). 

Take washed Hair, and distil its water, placing under (the spout of) the alembic 
a receiver, whose bottom has holes fitted with tubes,' and, below (each of) these, 
another receiver. The oil will then drop into the lower receiver, and the Sal- 
ammoniac will remain in a crystalline form in the upper one. 

Another (method). 

If you dissolve Hair and distil off its white, yellow and red water, and, if then, 
you place over it an alembic with a broad spout, and distil off its tar (naftah) 
and blackness, and finally transfer it (the dregs) to the Blind Alembic, and kindle a 
fire, then Sal-ammoniac will rise up, accordiug to your desire, if it please Allah !' 

[Sodium Carbonate, or Mild Alkali. ] 

Calcination of Al-Qili (f. 76v ) .  

Take pieces of Al-Qili  and put them in a luted pot in an oven (atCn). Take it 

out when i t  becomes cold. Do this without trituration, until it (the salt) is 

whitened. 
.- - - . _ -_ ---- 

- 

1 Kburfitrn, lit. ' t runks  of a n  elephant.' Evident ly  the  Greek Tribikos (c/. Berthelot's reproductiou of the sketch 
from t h e  11 th  century Ms. of St .  Mark's, Venice-Collt-cfion I, p. 139). A sketch of an  apparatus with apparently 
t h e  same  basic idea, b u t  applied t o  t h e  separation of calcined bodies by relative ease of fusion, is copied 
Berthelot (La  Chimic. I, p. 162) from the  v e r s i o ~ ~  of  Ceber's Summa,  found in Biblio. Nal. Let.  MS. No. 6514. The 
round objects a t  different levels appear t o  be  flasks-not, a s  Berthelot says, bellows. 

2 T ~ b a v z a d ,  i.e.. Like sugar-candy. 
3 All t h e  above processes are  almost certainly based on the  directions given by J l b i r  in the ' Book of the Seventy' 

(tratzr. G I . ,  p p  317-320 and  321-34). Even the  double receiver, the  t o p o o e  covered with moistened felt, 19 .efened 
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[Solution of the Same. ] 

Water of Strong Al-Qili (f. 76 r) .  

Take I ratl of white Al-Qili, and after pouring over i t  12 ratls of pure water, 
leave it for a day and a night. Then boil and filter it, and add another ratl of 

ACQili, and leave it (again) for a day and night. Boil it (again) and filter it. Do 

this 7 times. Then decant and keep it, because i t  will dissolve Talq and Gypsum as 
we have said previously in our book. 

[ Preparation of Caustic Soda. ] 

Section on Salt of Al-Qili and Lime (f. 75 v et 76 r). 

Take I mann of white Al-Qili and an equal quantity of Lime ' and pour over i t  
(the mixture) 7 times its amount of water, and boil i t  until i t  is reduced to  one half. 
Purify it (by filtration or decantation) 10 times. Then place it in thin evaporating2 
cups (kiziin), and hang then in (heated) beakers (jamiit). Return what separates out 

(to the cup), and raise it (the cup) gradually, and protect from dust whatever drops 
from the cups into the beakers, and coagulate it into salt. 

[Solution of Calcium Polysulphide.] 

Ziid ar-Radwah (f.  34 r). 

Take 2 parts of Lime that has not been slaked, and I part of Yellow Sulphur, and 
digest them with 4 times (their weight) of pure water until it becomes red. Filter it, 
and repeat the process until it becomes red. Then collect all the water, and cook i t  
until it is decreased to half, and use it. And Allgh knows (what is best !)'. 

[Solution of Sodium and Ammonium Sulphide and Arsenide.] 

Section on a Sharp Water (f. 55 v). 

Take 20 ratls [Ms. ~w : MS. M. I rat11 of pure water, and after adding to i t  24 ratls of 
white Al-Qili and unslaked Lime, leave for 3 days. Filter it, and repeat the process 7 
times, each time adding one-eighth of pure water. Then add to it about one-tenth of 
Z a n i ~ r  (copper acetate) and yellow Arsenic Sulphide, and leave for 3 days. Filter it, 
and add half its amount of dissolved Sal-aminoniac. Leave i t  several days. 
Dissolve with it anything you like. It will dissolve Talq immediately4 . - 

-- .. -- - 

p. j 2 7 :  and Jibir  clearly states on p. 325 tha t  1 when the distillate is coagulated, i t  turns into ~al-ammoniac ' .  
' lapis famosus' was of special use in making the ' White Elixir.' 

unslaked : c/. the next preparation. 2 Ra Jilriyah (corrected from Ms. Lw. )  
A of this method of preparing a solutioll of Calcium polysulphide with the following prescriptiou from 

Ihe jrd Leyden papyrus will clearly indicate the marked advance ar-Razi has made beyond the magic.pervaded 

his original predecessors. The meaning of Z l d  ar-Raghwalr is possibly ' Food (made out) of f roth of 
milk.' 

"Inventiou Water of Sulphur (or, Divine Water). A handful of lime, and an eqnal quantity of Sulphur in fine 
powder' 'lace them iu a vessel containiug strong vinegar, or the urine of a boy who has not reached the age of 

: the mixture from beneath, until the supernatant liquid appears like blood: decant i t  properly in order to 
i t  the dregs, and use it." (Berthelot, Archdologic, pp. 299-301.) 

The liquid Was used iu Egypt to  change the colour of base metal coins (e.g., copper) to  tha t  of gold. ' The of ~ a k i u g  a solution of pure Sodium S u l ~ h i d e  had long beeu known : r / .  the f o l b n i ~ g  receipt from 
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[Solution of Caustic Soda and Ammonia.] 

Water of Al-Qill and Quick Lime (f. 55 v). 

Take equal parts of calcined Al-Qili and unslaked lime, aud pour over them 
4 times their amount of water and leave it for 3 days. Filter the mixture, and again 
add Al-Qili and lime to the extent of one-fourth of the filtered solution. Do this 
7 times. Pour into it half (the volume) of dissolved Sal-ammoniac. Then keep i t ;  
for, verily, it is the strongest Sharp Water. I t  will dissolve Talq immediately. 

[Impure Solution of Ammonia.] 

A poisonous Water (f. 56 r et v). 

Take equal parts of pounded Sal-ammoniac and Copper oxide (rGsu&taj), and 
distil it. Then pour upon that which has been distilled, a similar quantity of Sal- 
ammoniac and Copper Oxide, and distil them. Do this 7 times. While distillation 
is going on, put a plug of cotton moistened with the oil of violets, or the oil of roses, 
in your nose, and put aside what has been distilled. Mix the dregs with a similar 
quantity of Sal-ammoniac and one-fourth of Colocynth' pulp, and sublime it. Take 
what sublimes, and cerate it, and dissolve it, and mix with i t  that which has been put 
aside and bury i t  several days. It will be turned into a Sharp Water. 

[Use of Mercury Ammonium Chloride Solution as a Dissolving Reagent.] 

Take volatilised Mercury and drench it with dissolved Sal-anim~niac.~ Cause it 
(the mixture) t o  perspire 10 times in a luted cup and dissolve it. If anything of it 
(the Mercury) remains, drench it (again) with Sal-ammoniac, and cause it to perspire 
several times. Then dissolve it till everything is dissolved. Do not be annoyed 
with the (length of time necessary for the) dissolving, for it is one of the most 
important of the substances, because it is a very strong water, dissolving all calcined 
substances and filings. 

the 'Book of the Priests' (Berthelot, La Chimie, I,  p. 222). "For making a Red Water. Take equal quantities of s ~ l -  

phur and water of  Al-Qili and heat until the  sulphur has dissolved, closing ( the vessel) so tha t  no smoke can escape. Then 
place i t  in a glass vessel in a damp place. A Red Water will result." In  the Persiau translation of the ' A i n  as-San'nh 
of Muhammad bin 'Abd el-Malik t h a t  has recently been discovered in the  Hyderabad Library, the same compound is 
stated to  have been prepared by triturating together sulphur and qili and, after mixing with water, boiling the mix- 
ture until the solution was reduced t o  one-third its original volurue. The salt that  separated out was heated with more 

sulphur and qili, and on extracting the  mixture with water, a red Solution was obtained. 
1 Colocynth was also a favourite reagent with J i b i r  (c/. lBook of the Seventy', trans. c i l . ,  p. 362). 
2 Sal-ammoniac, when heated with metals or their oxides turns them into the corresponding chlorides. similarly 

Mercuric chloride is acted on by most metals, HgzClz and Mercury being ~recipi tated,  and the metallic chloride passing 
into solution, (c/. Mellor, 11, p. 573 : and IV, p. 831). In  the case of Copper Oxide and Sal-ammoniac, i t  Was found 

t h a t  Ammonia and some Chlorine was liberated; while Ammonia and Mercury were prc~duced when Fusible White 
Precipitate was heated with iron or copper filings. 
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[Use of Sal-ammoniac as a Dissolving Reagent.] 

Another (Process) (f. 48 v ) .  

Take the Calx of whichever you like (of Lead or Tin), and drench i t  with the 
water of Sal-ammoniac and the water of distilled Alum1 on the ~aliiyah, and rub 
it for 8 hours. Then cause it to  perspire in a rose-water bottle, until its smoke comes 
out. Do this 7 times. Then cause i t  to perspire 3 times wfth the water of Sal- 
amrnoniac, until it becomes a salt which will melt. 

[Saponification of Olive Oil to Soap.] 

Ceration of Salts with Oils (f.  55 r). 

Take food Salt, and make i t  into a paste with Olive Oil and heat i t  for one 
night with a Dung fire in a luted pot which has its head closed. Do this 7 times. 
It will melt and flow." 

[ Preparation of Glycerine from Olive Oil.] 

Distillation of Olive Oil ( f .  76 r).  

Take as much as you like of fresh Olive Oil, and heat i t  with a similar quantity 
of water containing a little pure white clay, until two-thirds of the water has dis- 
appeared. Then filter it. Repeat the process with water and clay thrice. Then 
place it in a cucurbit, and after scattering over it Lime until i t  becornes like a thin 
paste, distil it. Do this several times. When you will test it (jarrabtahu), fire 
will not be ignited in it. 
- 

' Mi'-ad-dabb al-mugat!av. I t  is extremely curious to see how close ar-Rizi came t o  the discovery of Sulphuric 
acid, without actually recognising the powerful solvent properties of the distillate of vitriols and alum. This is all the  
more surprising, as he fully realised the reactive powers of both Arsenic sulphide and Sal-ammoninc, the ' Spirits ' 
with which he must have associated the distillate from alum. 
' This Preparation of ar-Riz i  was copied by the compiler of the Syrio-Arabic Ms. (vide trans. cit., L n  Chimie, 11. 

P. 191, para 1 5 1 ) .  



V. SELECTIONS FROM JABIRIS USTUQUS A L-USS. 

A. J ABIR'S CLASSIFICATION OF THE SUBSTANCES USED IN ALCHEMY 
(Ustuqus Al-Uss al-awwal-Bombay Lithographed edition- 

First Section, pp. 29 and 30). 

' The advocates of (the use of) Stone say that the knowledge (of Alchemy) lies 
only in Stone, and that certainly no knowledge or work (i.e., result) lies in Animal 
or Vegetable. They say that the alchemists, in giving the description of AtHajar, 
hinted a t 1  Mineral bodies and not a t  anything else, and these are the Sulphurs, the 
Arsenic Sulphides, Mercury, and the 'Bodies". They are classified as 'Spirits' 
(Arwiih), A jsiim, ' Souls ' (NufGs) and ' Bodies ' ( A  j~ i id )~ .  The alchemists have made 
distinctions between them, and say that ' Spirits ' are those that volatilise over fire. 
These are of two varieties, and their total is six-viz., the Sulphurs, the Arsenic 
Sulphides, Sal-ammoniac, Camphor (RiifGr), the Oils, and Mercury. Three of them 
are consumed by fire and burn substances which come in contact with them; and 
these are Sulphur, Arsenic Sulphide and Oil. The other three volatilise over fire, 
and neither are themselves consumed nor do they consume anything ; and these are 
Sal-ammoniac, Mercury and Camphore4 

The meaning of the word 'Spirit' (RGh), as used by the alchemists, is 'active 
tincture,' because i t  imparts to ' Bodies' a large amount of 'Spirit.' I t  is said in 
this connection : ' Verily in our substances the amounts of Jism (inert matter) are 
small, but the amounts of 'Spirit ' are very large.' Thus a small quantity of it 
(the Hajnr, or Elixir) tincturese a great quantity of the amounts of inorganic sub- 
stance. Galen, the Physician, has given a very good example of this when stating 
that alchemists have given a correct account of their Elixir. A little of it imparts 
much colour to a large quantity, just in the same way as we find that when one or 
two dirhams7 of Yellow Bile are mixed with the 10 ratls of Phlegm fot~nd in the 
stomach of human beings, i t  makes the whole of the phlegm yellow; and the latter 

1 The  word used is ~~1 which, in Q u r ' i t ~ i c  literature, is only used with reference to  the revelations of God to the 

Prophet.  No one b u t  a free-thinker would probably have ventured t o  use this word in referring t o  alchemists. 
2 Ajsim-possibly a copyist's error for a j s i d :  vide next  note. 
3 On p. 207 (and note) ,  Vol. 111 of De Slane's translation of the  Prolegomena of Ibn  &haldiln, Jism is defined as au 

i n o r ~ a n i c  mass possessing length, breadth and thickness, and Jnsad a9 a body which is capable of bein: or is already, - 
animated with a soul (or spirit). 

4 This failure of Jabir ,  when he first began t o  write, t o  recognise the  reactive power of mineral Sal-ammoniac 
probably explains why he did  not include i t  in  the Us;ugus among the Stones,' i.e., sources of the Elixir (vUe next 
section, p. 396). By the  time, however, t h a t  he began t o  write the  ' Book of the  Seventy, '  he had evidently discovered 
t h a t  t he  distillate of Hair and other organic bodies was Sal.ammoniac, a s  he  devotes several of the earlier treatises to 

i t s  preparation f rcm these substances. Similarly i t  is noticeable that  Camphor and the  Oils are carefully excluded from 
the list of ' Spirits ' given in the  G ~ s t  treatise of the  ' Seventy.' These facts  tend to confirm our belief that  JAbir really 
was wha t  h e  claims t o  have been- viz., a careful experimenter and recorder of facts  that  he himself had observed. 

6 Omitting e l  (before &I), as  i t  is probably an interpolation. 

0 Omitting a redundant before 
7 A rat1 wag a pound of rz oz :  and 101 dirhams went t o  an ounce. 
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becomes as bitter as aloes. This is a very good example, and closely resembles (the 

action of) Elixir. 

Between 'Soul' and 'Spirit ' there is this difference, viz., that in the ' Spirit ' 
there is no oily property, while the 'Soul ' in its very nature is oily. Every oil 

catches hold of, and enters into, and unites with, the ' Bodies," so tha t  the property 
of admixture is found in 'Souls' only, viz., the Oils. According, therefore, t o  this 
(classification) there are three ' Souls ' : Sulphur, Oil, and Arsenic Sulphide : and 
three 'Spirits1-Mercury, Sal-ammoniac and Camphor. There is an element of 

doubt regarding Mercury because, with ' Spirits,' it is a ' Spirit ' and, with ' Souls,' 
a 'Soul.' Hence it has much resemblance to  the planet 'Utdrid (Mercury) because 
when the latter is in conjunction with an auspicious star i t  becomes auspicious and 
when in conjunction with an inauspicious star it becomes inauspicious, and so on. 
Owing to this, the distinction between ' Soul ' and ' Spirit ' is in regard to Admix- 
ture, and Inability to mix. That which has the capacity of Admixture is in reality 
'Soul' : but it is also 'Spirit' on account of volatilization : and that  which has no 
power to mix is 'Spirit '  only, owing to its volatilization, and to there being no 
'Soul' (i.e., Oil) in it. However, another class of alchemists hold that  Camphor 
and Sal-ammoniac impart colour and exercise (some alchemical) effect ;' but this is 
(only) the opinion of those w h  have not gone deeply into the matter 

' Bodies ' ( A  jsnd) are those (metals) whose ' Souls ' and ' Spirits ' are con~plete 
and perfect, and neither illcrease nor decrease in proportion to the amounts of 
'Body,' e.g., Gold, Silver and all the other fusible ' Bodies.' 

Inorganic substances (Ajsanz) have neither the least power of Admixing, nor 
have they any connection with this Art except in the opinion of those who have 110 

knowledge and who have not made any experiment with them." They are Glass,4 
Ruby (Yaqiit), and similar things to these, such as Talq, Diamond, and those sub- 
stances which are forlned from water only, with no oil in them-or which possess 
very little power of Adinixture, as is found in the case of Ma&nisiyd, Marqa&i&a, 
and those similar things which are both Jasad and Jisnt. These stones are of that 

regarding \vhich it has been said that they possess neither ' Spirits' rlor 
'Souls.' 

' 4isam-a~ain possibly a copyist's error for alsad. 

some alchemists reckon Camphor and Sal.amlnoniac as . Souls,' in addition to the aho\re-mentioned ' Souls.' 

"ending +* for 

' It isvery reulerkable that, in this early treatise, Jabir regarded Glass a s  an eutirely useless sl~bstance for al- 
chemical whereas iu his later ~ o o k  of the Seventy ' he elevates it  to  the rank of a metal, i.e., a substance 

with Che attributes of  1 Soulv or 1 spirit. '  one suggestion that seems possible is that he did this owing t o  
his havilig subsequently ,)lade experiments on the of glass. The change in idea would then naturally follow 
lrom that c o l o ~ r  is a forln of . Spirit ' second paragraph of previouspage: and end of the second quotation 
On next page. Another suggested e x p l a ~ ~ a t i o l ~  of Jabir afterwards i t~clr~ded Glass anlong the metals will be 
'I' 'late I to p. 405, i w l V n ,  
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B. THE SOURCES OF Al-Hajar 

(Ustuqus nl-Uss al-awwal-same edition). 

(I) p. 28. Almighty Allsh made man perfect in this respect, viz., that he 
made Al-Hajav, (the ' Stone ' )  by which the Art (of Alchemy) is performed, a part of 
man's body ' ; and from this part originates the completion, as well as the existence 
of the art, viz., its method ; and also from this part (i.e., the ' Stone I) proceeds the 
adjustment and equilibrium of those (other) parts of the human body. 

(11) p. 28 (later). People have differed on account of the ambiguous definition 
of AZ-Hnjar. One class (of alchemists) said that it is Yellow Bile; and another said 
tha t  it is some part of the (actual) human body. Most of those who have know- 
ledge of how to explain enigmas have agreed that it is the Yellow Bile which is 
specially found in the gall bladder, because, according to the alcheinist~,~ it is of 
various colours, red, yellow, green, and blue. 

(111) p. 31. People of the first view (i.e., who believe the ' Stone ' is obtained 
from animal sources) are greatly divided in opinion. One class of them believe it to 
be Bile as I have (previously) mentioned, while another class suppose it to be Hair; 
and these two classes rank highest. Another class hold it to be IJrine, Blood and 
Human Excrement, as I shall describe in the next book. Yet another class said it 
was only from the Egg and from nothing else ; but these (last two) classes have very 
much less knowledge and are weaker in argument than the advocates of the former 
two views. 

People (who advocate the use) of plants (in alchemy) say that the best are 
Udniin, Busv Ahmar (red, but only half-ripe, dates), .sajarah al-Hibb,4 Samra' 
(wheat), and red and yellow flowers, and things like these. 

( I V )  p. 31 (earlier). [As for those who advocate the use of inorganic sub- 
stances] they say that the best of them for ' Redness ' (i.e., for making gold) are 
Gold, Iron, Copper and Lead, but for ' Whiteness ' (i.e., for making silver) the best 
are Silver and Tin. They often include Lead in the latter class. Mercury is common 
to both. The ' Souls ' previously mentioned (viz., Sulphur, Oil and Arsenic Sulphide) 
are commoil to both in the opinion of those who have knowledge of this Art and 

1 Lit..  ' a pert of his parts ' The whole paragraph is a rurious anticipatiorl of the ' hormone' theory. 

al-qaum. lit.. ' the tribe. 

3 Lit., ' saw the bile.' 

4 Lit., ' Plant of Love.' The name is not foond in Ibn a l - ~ a i t i r .  In Johnstone's Dictionary lribb is defined as the 
seed of any pot-herb or fragrant plant : or a small plant growing among grass. Possibly, however, the I~abbn l  fll.Rhadvi 

or ban (Persian word) is meant. as the latter is mentioned in Jibir 's  Liber P i r z ~ u e d i n i r ,  oue of the 'Seventy, '  as one or 

the pla~lts  yielding an uoctl~osity lro~rl whlch Sal-a~n~noniac can be obtained (Rerthelot, en.  ci l . .  pp. 356-7). 
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made researches in it. But men of insight and learning have often stated that 
Sulphur is essential for the Red Tincture and Arsenic Sulphide for the White 
Tincture.' 

1 This may very well be compared with the followiug extracts from the j 1st treatise of the ' Book of 
the Seventy ' which give some indication of Jabir's later opinions as to  which of the inorganic substances here men- 
tioned (apart from the base metals : but including mercury, which Jabir then classified as a ' Spirit,' and alkali) were 
useful for preparing the Tincture. 

. . . . . . . . . . . . . . . . . .  "The wisest say that it is fro111 everything.. 
. . . . . . . . . .  "And many say that it is oniy from yellow Arsenic Sulphide.. 

........... " Many also say that it is only from Sal-ammoniac. 
" Andothers say that it is from all (' Spirits '), viz.., from Sulphur and Arsenic Sulphide and S a l - a m ~ ~ ~ o n i a c  and 

Quicksilver, and assign all ambiguities found in ancient hooks to  ' Spirits.' 
"Many have said that the Tincture comes only from gold ana silver-gold being for making the ' Red ' a11d silver 

for making the ' White.' And this is the ' Body ' which is called the ' Ferment.' 
"Others have said that the Tiucture is only from Quicksilver and Sulphur when they are mixed, by which they 

wish it to be understood (that this is due) to  the force of the Tincture which is in them..  ........ 
" Others indeed say that they (the ' Stones ') are the Vitriols, Salts (and) Boraces ; and all these are well able to  

produce either Elixir or the means towards attaining the elixir [aot adunacia ad elyxir]. 
"Many also have said that  when these are well prepared iu the sun, they will be the Elixir, aud to  this I have 

already pointed in my books. 
"Others, iutleed, have said that  Alkali is good; but the salt is better. Neither were they able to  say that  from 

Alkali the Tincture could not be made. And they themselves use its salt which is very sharp, and make from i t  the 
Great Elixir." 



VI. T H E  RELIGIOUS BELIEFS OF T H E  SABIANS (HARRANIANS OR 
CHALDAEANS): AND THE BEARING OF THESE BELIEFS ON 
T H E  IDEAS O F  AR-RAz~. 

(Chwolsohn's ' Die Ssabier und der Ssabisinus,' Vol. 11, pp. 380-411 : translated 
chiefly from t,he Arabic writer Ad-Dimishqi-b. 664 A.H./ 1265 A.D. : d. 727 A.H./ 
1327 A.D.) 

A.-HERMES AND AGATHODEMON : 

THE ORIGINATORS OF THE SABIAN DOCTRINES (9. 9, P. 398). 

I t  is said that  the Sabians are divided into two sects : one of then, believes 
in the Supernatural, and they are worshippers of the Stars;  and the other in 
Persons, and they are worshippers of Idols. The former state they received their 
doctrine from ' Adinlun (Agathodemon) who was S h i a  the Prophet, the son of 
Adam : but verily in this they lie ; and that ' Adilnun obtained this doctrine Erom 
A@nu&/z (Enoch) who is Hurmus al-Hurgmisah (=Hermes Trismegistos), who is 
Idris. But in these statements also they lie.' The idolators think that their idols 
are representations of the spiritual attributes of the Stars.' 

Soine of the Sgbians believe in the necessity of the (existence of the) stars on 
account of their revolution and rotation ; and they believe that God is both One and 
Many. He is One in Essence and Eternity, and Many because the One apparently 
becomes the Many in the different phenomena (of Nature : e.g., the seven Planets). 

($9. 1-8 : pp. 380-98). 

In  addition to the following five Temples :- 
( I )  A circular domed Temple of 'The First Cause ' (i.e., the Creator). 

Apparently this was a Sun Temple, as the Sun's rays on rising came 
in a t  one of the 48 windows, shone in through another at  midday, 
and finally in a t  another on the opposite side to the first, when it set; 

(2) Temple of 'The First Reason' (similar to the first in shape but without 
windows) ; 

1 Later, in 5. 14, the graves of H u r n ~ u s  and 'Adimiiu are said to be ill the Pyramids. Ad-Dimieqi is far too sweep- 

ing in his denunciation of these beliefs of the Sibians. In the fils. of the Risrilak Aghll idimirn in the Royal Library at 

Cairo, the author s tates  tha t  the Scietlce of Alchemy was bestowed by God upon bin ad an^, and quotes and 

explains a saying of Hermes in support of his (Agathodemon's) views. As the explanation is, in turn, quoted by J j m a s  
in his treatise to  Ardashir, (vide Merrroirs, A.S.B., 111, p. 59) this Treatise of Agathode~nol~ ' must date back to at leas' 

225 A.D. We propose t o  take UP i ts  study later when editing the Treatise of Jamis .  
2 So both were really Star  worshippers. 
3 The Harrinians, according to two other Arabic wri ters-a&-aahrast ini  (ro86.rr53 A.D.), and al-Meqrizi (1365 

1442 A.D.) 
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(3)  Temple of ' The Administration of the World ' ; 
(4) Temple of 'Form' ; and 
( 5 )  Temple of the Soul ( N n f s )  : 

the Ssbians had seven others dedicated to the Seven Planets, which they 
considered as intermediaries employed in their relation to  God. They said that the 

Planets lead to the Angels, who are the Directors of the Planets in the Spheres: 
and that the Angels will bring them illto relatioil with God ($5 .  12 and 13, 11, 
pp. 406 and 408). To the Seven Metals were attached the properties of the 
Seven Planets, ($. 16), and hence the images of the Planets were made of these 
metals.' 

I. The Temple of SATURN (Zuhal) was hexagonal, and was made of 

black stone, and hung with black curtains.. The pictures on the walls of the 

temple were as follows :- 
(I)  that of a black Indian old man holding an axe in his hand ; 
(2) that of a similar old man drawing water in a pail ; 
(3) that of a man meditating on the ancient hidden wisdom ; 
(4) that of a worker in wood ; 
(5) that of a King, riding on an elephant, and accompanied by cattle and 

buffaloes. 
The Sabians had some connection with India, as al-Mas'adi says they went 

on pilgrimage to a temple of Saturn in the land of Sindan, built by the Indian 
Mg&~n.~ 

1 S. 16 (p. 41 I ) .  

"These Seveu Metals, according to the Ssbians, follow the attributes of the Seveu Plauets with regard t o  their 
colours, natures, att~.ibutes and properties. Gold belongs to  the Sun in colour, dignity and nobility. The 
Sabians believe that Silver belongs to  the MOOU. Usrubb.. .is Black Lead ; and regarding this metal the  Sabians 
believe thet it belongs to Saturn. Moreover, i t  darkens the ' Body'  aud illulnines the 'Spirit.' It also spoils metals 
that are mixed with it. The body of a man wllo uses a signet ring made of it ,  gets thin. As for Tin, i t  belongs, 

in the opinion of the Sibialls, to  Jupiter. Copper belongs, iu their opinion, to  Venus. Iron belougs, according 
to the Sabians, to Mars." 

I. 17 (p. 412). 
"The Masters of the Science of the effect of the Heavenly Bodies say tha t  the cause which brings about the  

formation of the metal substallces is the revolution of the spheres and the move~nen t  of the  s tars ,  and tha t  t h e  
is the benefits which men and auirnals obtain from them." 

Another passage quoted by chwolsohll (11, p. 4 2 2 )  from a& a a h r a s t a n i  .s also of particular interest in its 
bearing 0" the origin oi the ideas found in the writings of Arabie alchemists. " They call the  (Spiritual Beings 
who preside over the) ~o~~~~ (of the seveu Planets) Masters,' and sometimes ' Fathers '  : and the E le~nen ts  

call 'h.lothers.' The activity of these Spiritual Beings is due to  their luotion in accordance with a special 
law, that, from their movements, effects occur among ~ ~ a t u r a l  substances end elements, from which also arise 

and mixtures, the bodily powers, aud the spiritual souls similar to  plants and a n i ~ ~ a l s  " ( the  latter 
are referred to subsequently by a&.aahras tau i  as 'Children'). This supplies proof of the authenticity of the 
Sabian given iu 5. 9, of the ultimate derivatiou of their k~~owledge  from Hermes and Agathodemon, fo r  the 

ideas are admirably summarised in the saying of the alchemical Hermes, mentioned by Berthelot 
(Co''eclion, I *  P. 260) as being quoted by Albertus Magnus ; 'The ear th is the  Mother of the metals : the sky is 
their Pather'. 

' Yiqilt (Mu'iarn ol-Bt~ldin-WiisteufeId's ed., 111, p. 164-states tha t  Sindin was l o  parasangs from AI-Mangurah 
in India. k Strange (Lands 0, Eastern Ca/ifi]&ale, p. 331) notes tha t  Al-Mangilrah was a great city, the  capital 

Of Ihe Sind Province, and was called Brahmall ibid by the Indians. It was situated in an old chanuel of the Indus 
(left bauk) about 40 miles N. E. of the moderll ~ ~ d ~ r a b l d ,  and therefore only about loo miles to the south of 
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The image was made of Lead, or Black Stone, and was mounted on a 
throne, placed on a pediment with 9 steps. The sacrifice to it was an old 
Bull, which was burnt. ' 

11. The Temple of JUPITER (AZt~s_htari) was triangular a t  the base, but 
the roof and angles were pointed. It was built of green stone, and the walls 
were painted green. The image is made of Tin (Qa~dir),  or of a stone connected 
with Mzc&tari, and was placed on a throne mounted on a pediment of 8 steps. 
The sacrifice to  it was a male child, aged 3 days, born of a maiden, purchased 
for the purpose, and a priest. The babe was pierced with a needle till it died. 
The Mosque a t  Damascus was formerly a temple of A4u&tari. 

111. The Temple of MARS (.4fzrrikJz) was oblong, and coloured red. Weapons 
were hung on the walls. The Idol is made of Iron, and was mounted on a pediment 
of 7 steps. In  one hand it held a sword, and in the other a human head, held 
by the hair. The sacrifice was a red-haired inan, who was bound to a wooden 
frame, and immersed in a vessel containing oil and medicines that dissolve skin 
and flesh. The corpse was left in the vessel for one year, and then the head was 
separated and presented to the idol. The head was supposed to prophesy for 
7 days what was going to happen for the nest year. -4 famous temple of Mars 
was that a t  Tyre; and some even say the temple a t  Jerusalem was formerly a 
a temple of Mars. 

IV. The Temple of the SUN was square, and was of a golden colour. The 
idol was of Gold, ornamented with pearls, with a King's crown on its head. 
Round it, on the 6 steps of the pediment, were smaller images of different 
materials, which represented dead Kings. The sacrifice in this case was the mother 
of the baby boy sacrificed to Jupiter.' The best-known Sun temple was erected 
by HBhank in Egypt near 'Ain a&~-S_hams.~ 

V. The temple oE VENUS (Zuhrah) was triangular with a long base. 
I t  was coloured blue, and its hangings and walls were corn-flower blue (liizawardi). 
I n  the temple were placed all kinds of musical instruments. Most of the temple 
servants were beautiful virgins, clothed in white robes, who continually sang 
and played on these instruments. The idol had a pediment of 5 steps, and 
was made of Red Copper. A famous Venus temple was at Mumbij, in Northern 

Moheujo-dero, where many relics of prehistoric civilisation in t he  Indus  Valley have recently been discovered 
by  the  Ind ian  Archzological Department.  An account of  the  excavation of t he  site of  ~rahmanlbid-Man9Brah 
by  Cousins on bebalf of t he  Archaeological Survey of India  will be  found in the  Survcy Ann~ial  Reports for 

1903-4 (pp.132-144) and  1908-9 (pp. 79-87). 
1 As regards the  details of t he  worship of the  Sdbian Planetary Deities, ad -Dimiaq i  may have become 

somewhat  confused in his repor ts :  e.g., in the case of the  sacrifice of a bull here ascribed to Saturn, we 
t h a t  a t  Eabylon a white bull a a s  offered as  burnt  sacrifice a t  t he  New Year's festival in honour of Marduk, 
t h e  local BLI. o r  Jupi ter  (Delaporte,  Mesopotamin, p. 166). 

2 Possibly an  echo of this phase of Sun worship may  be foulid in the  fact reported by Zosilnns, 

Agathodemon called some liquid used in alchemical operations 'Milk of t he  mother of a male in fan t '  ( ~ e r t ~ ~ l ~ ~  - 
and  Ruelle, Colleclion, 11, p. 219). 

3 Heliopolis, o r  On. H i s h a n g ,  in Firdawsi's S i h n i m n ,  is s ta ted to  have been the  third Icing of the First 
Persian dynas ty ,  and the  first man t o  produce fire by  flint and steel (Browne, Lil. Hisl. 01 Pevsifl, 1. P, 1 1 2 ) .  



CHEMISTRY I N  'IRAQ AND PERSIA I N  THE TENTH CENTURY A.D. 

Syria.' The weekly service took place on Friday, and an  old woman was 
sacrificed by being burnt to ashes, which were scattered over the idol. In  

the oraver to the Goddess, she was referred to  as 'Wife of the Sunand  Moon, . - 
residing in Taurus and the Balance ' .' 

VI. The Temple of MERCURY ( 'Utiirid ) was hexagonal, bu t  with a 

square inside. Pictures of beautiful youths, holding green branches, and scrolls, 
in their hands, were shown on the walls. Temples of Mercury were found in 

Sidun and Farghanah. The image was placed on a pediment of 4 round steps. The 

service was held on Wednesday. A brown youth who was a good scribe, 
was intoxicated, and then sacrificed. The body was quartered, and the pieces 

burnt separately, after which the ashes were thrown in the face of the image. 
"This idol is made of an alloy of all the (ordinary) metals (Ma'd in)  as well as 
of Kk&rsini,a - and it is made hollow. In the hollow much quicksilver is poured". 

1 This reference is important  in conf i r~ning the  identity of t h e  Mesopotamian Venus ( I sh t a r  ) with 
Atargatis or Astarte, the Mother-Earth Goddess of t h e  Near E a s t  a n d  consort of t h e  H i t t i t e  Lord of Heaven 
and of Generation ('Hadad'),-the la t ter  beiug synlbolised in t he  same  way a s  is t h e  modern Indian Siva  by  
the Trident, the Bull, and  t h e  Phallus. Fo r  a detailed account  of t h e  H i t t i t e  fo rm of worship which still 
survived at Hierapolis (Mumbij) in t h e  t ime  oL Lucian (6. 150 A.D.) ,  cf. H. A. Strong's Syr ian Goddess (London 1913). 
Lucian sags that the images of t he  two  principal deities mere made  of gold, b u t  adds  t h a t ,  in addition t o  a 

great altar of brass, the temple also contained 'countless o ther  brazen imagesof 1Ci11gs a n d  Priests.' The  Hierapolis shriue 
seems therefore to have been dedicated t o  both  Venus and t h e  Suu. 

C ~ W O ~ S O ~ I I  (11, pp. 839 and 840) notes t h a t  both  Cassiauus Bassus in his Geoponica, a n d  Paulus  Alexandrinus 
in his Eisajiogk eis APo~elesmatikdn (Rudiments  of t he  Scieuce of casting Nativities) assign the  following signs 
of the Zodiac to the Planets : 

Mars Aries and  Scorpio 

Venus (Aphrodite) Taurus  a n d  Libra  

Mercury Gemi t~ i  a n d  Virgo 

Moon Cancer 

Sun Leo 

Jupiter Sagi t tar ius  and  Pisces 

Saturn Capricornus a n d  Aquarius 
Cwianus Bassus wus a writer of Constautinople who flourished c. gso A.D. The  Geoponica is a c o m p i l a t i o ~ ~  

on Agriculture in 20 volumes drawn froln Inany p r e v i o ~ ~ s  authors ,  each of whom is carefully named. Astrology 
is dealt with ill the first book. Paulus  Alexandrinus was a Greek writer on Astrology who lived in t he  !atter 
half of the 4th C e n t ~ ~ r y  A.D. 

Ibn Wah&ijta (the Arabic alchemist who flourished abont  goo A.D.) gives t he  s a m e  list except  t h a t  he  
Onlits Libra and Pisces. 

Chwol$ohn adds (idem, p. 6 8 3 )  t h a t  T a ~ l r u s  a n d  Libra a re  foulid associated with Venus in t he  Chaldaean 
E~g~p t i a t~  monunlents. 

? Chwolsoh~~ wrongly trallslates this a s  'Chinese Clay' : nor did  he  a t t e m p t  t o  throw any  light on t h e  meaning of 
the word. 

' In the late Dabisten i t  is nlentloned t h a t  the  temple of t he  Planet  Mercury was  specially a t t ended  b y  philosophers. 
astrologers, phy~icians and writers ( ~ ~ ~ ~ ~ l ~ ~ h ~ ,  i,lern, p.  6R6). This  is in agreemelit with t h e  fact t h a t  the  Chaldaean 
dei tyNahfi~ or Mercory, was the God of the  Scribes, and  was represented b y  a s ty lus  (Delaporte,  0p. Lit., p. 194). 

The explanation of the  use of metallic mercllry may  be found in t h e  passage quoted by  Rerthelot (Collection. 
I '  p. 257)froln Aristotle's On the Soul.' 8 '  some say tha t  the  Soul gives t he  Body i ts  proper motion, e.g. Democritus . . . 
He says that Daedalus imparted ulovemellt t o  a Venus 11lade of wood by  placing in i t  some quicksilver." This  associa- 
tion Mercl l r~  with the life of tile image ~ n a k ~ s  i t  easy to unders tand how i t  soon took the  place of t he  alloy of metals  

lhat st first sYnlbolised in ancient hIesopotalnia the  Plallet Mercury-especially if (as  we know from ar-RBzi) one of t h e  
constituent lnetals \ V R ~  ' almost i ~ ~ p r o c u r ~ b l e . '  ~t is curious, however, t o  note  t h a t  even in  t h e  18th Cent .  Maf i ean  al- 

we find this planet still prilnarily associated with all alloy Hicy (in additiou to  t h e  green semi-precious mineral 
T'lrquoise): only Secol~darily wit11 Mercllry and Alnher-oide Astrological Table  given a t  t h e  end of this sectioll. 
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VII. The Temple of the Moon ( Q a m a y )  was five-sided. The walls were 
ornamented with inscriptions of silver and gold. The image was of pure Silver, 
and was placed on a throne mounted on 3 steps. The chief Moon temples were 
(I)  (originally) the famous Fire Temple of Balkh, of which the Barmacides were 
the priests' : and (2) in Harran where worship continued until the place was 
destroyed by the Tartars (i.e., I254 A.D.). A moon-faced man was shot to death ~- .  
with arrows before the image, and his blood was sprinkled over the idol.2 

The following is an analysis of the images mentioned above :- 

This  is in almost complete agreement with the  planetary list of t h e  metals  and  minerals quoted by Berthelot from 
various mediarval Greek Mss. (one of which is a translation f rom some astrological work by  the  9 th  Century Arabic 
Astronomer Abii M ' a a a r ) :  a n d ,  in view of t he  strength o f '  t radi t ion in t h e  eas t ,  t he  list may,  as  Berthelot suggests 
(Collection, I ,  Trans . ,  p. 25j. go back ultimately to  the  Chaldaeans. 

It m a y  also be  suggested with considerable probability,  particularly in view of (a)  t h e  fact t h a t  there was an out- 

post  of Har r in i an  civilisation in t h e  Sind Valley from early times : (b) t he  indications given in the  Mahibharata and 
Rrimiya?la of B a l e  being t h e  place from which the  Indian Solar a n d  Lunar  races sprong (vide note 2-below): and 
(c)  t he  use, even u p  t o  t h e  present d a y  (vide infra ,  p. 410-note on U ~ i r s i n i ,  etc.) of a uiultiple metallic alloy for making 
divine images iu India ,  t h a t  t h e  introduction of Mercury in to  mediarval Indian alchemy as  t he  chief elixir ( m a ) ,  
in place of t h e  vegetable juices employed in  earlier times, originated from Mesopotamia. From a magical 
point of view the transition is easy,  t h e  juices be in^ regarded a s  t h e  life of t he  plants  just a s  quicksilver was the 
'vehic le '  of t h e  life (or  even the  actual soul) of the  image of  t he  Planet Mercury. The theory gains further 
corroboration from (a)  t h e  name  givcn in India  t o  Mercury about  1zrn A.D.. viz., t he  Semen of Siva ( the  Destroyer), 
in allusion no t  only to  i t s  use a s  au  aphrodisiac, and in magic, b u t  also to  i t s  poisonous properties : and (b) that 
t he  Lingam. o r  emblem of Siva ,  was made of a gold amalgam in India  a t  about  t he  same period (cf. Ray.  op. cil., p. xlvi). 
Finally, it is admit ted by every one who has  studied the  subject t ha t  the  use of Mercury mus t  have been introduced 
in to  Ind ia  from elsewhere. This is proved by the  fact t ha t  quicksilver is nowhere fount1 native in India, and that  i t  is 
explicitly s ta ted t o  have  been brought from the  country  of Darada,  or Parada,  somewhere outside of India. 
On the  other  hand ,  Mercury a n d  i t s  most importaut  compouad, Mercuric Sulphide, was known and used in 
Europe,  t he  Near Eas t ,  a n d  China, fo r  hundreds  of years before the  first mention of i t  appears in Indian medical 

works. I u  China, particularly T i n  %a,  or mercuric sulphide, was regarded a s  t he  ' Elixir of Life'  from a t  least 
too B.C. (vide H a n b u r y ,  'Notes  on Chinese Materia Medica,' Pharm. Journ., I1 (18&61), p. 114) .  I t  is all the 

more necessary t o  emphasize this,  a s  very  recently Sir P. C. R a y ,  in strange disregard of t h e  mass  of published work on 
t h e  subject,  including t h e  striking evideuce of t h e  actu'al t ex t s  of his own 'History of Hindu Chemistry', has again 

s t a t ed  t h a t  t h e  knowledge of  pharmacy which the  Arabs brought  t o  Europe-especially the  use of Mercury and 
i t s  chief co~npound .  Mercllric Sulphide-was derived from the  Hindus  (vide 'Makers of Modern Chemistryv, p. go). 

1 Khi l id  bin Barlnak bin JBlnSs, his son Y a h y i  and the  latter 's two s o ~ i s  Ja ' far  and  al-Fadl, acted 
a s  Wazirs of t h e  'Abb i s id  Caliphs from 752-803 A.D. Their ancestors had been hereditary High Priests of the 

ancient Fire-Temple a t  Balk_h-the 'Nawbahar'  (or ' Early  Spring'-so called because the  chief festival was held 
a t  t h a t  t ime  of t h e  year).  Ja ' far  bin Yahya-who was executed by  Hariin ar-Ra&id in 803 A.D.-was a special 
pat ron of J i b i r  bin H a y y i n ,  a n d  the  la t ter  dedicated one of t he  treatises of t he  'Book of Hundred and Twelve' to 

Ja ' far .  Probably th i s  early work of Jabir  was written a t  the  instance of the  Barmacide family, for-as has already 
been painted out- the  first two treatises, called Usluqus al-Uss, are  s ta ted t o  have been written for them, 
while i n  addition t o  t h e  'Book on t h e  Aims o f  the  Art '  for Ja'far,  two other treatises in this volume are dedicated 

t o  other members of t he  same family. 
2 Sin ,  t h e  Moon God,  was  the  first of t he  Sepcou Triad of t he  Babylonians, t he  other two members being 

his children. &amas, t h e  Sutl God, and  I&ta r ,  t he  Planet Venus. At  U r  he  was worshipped under the name 

of Nanna r ,  and  his  temple there has  recently been excavated by  the  British Museum-Pen~lsylvania Expedition 
under  C. Leonard Woolley (ct. Delaporte. op. cil., pp .  139 anid 144). 

MM. Haraprasada Sastri  has  very kindly pointed out  t o  us t he  extreme importance of Balm when 
considering the  question of Indian o r i g i ~ ~ s .  I u  t he  R i m i y a n a  (VI I ,  Chapters 8 7 9 0 )  i t  is stated that  Bllliika 

(i.e., Balkh) had  I la ,  son of Kardama ,  a p ra j ipa t i ,  a s  King. This King wan a nlan in one month and a woman 
in  t h e  next.  I n  his feminine guise he was  called I l i ,  and  with Buddha,  t he  son of the  Moon-God (whose hernritage 

was  close by )  a s  husband,  she  gave birth t o  Pu ru rav i ,  the progenitor of the  L u ~ l a r  race of Kings, who moved 
in to  India  and  established his capital a t  P ra t i s th ina ,  or ~ ! l i h a b i d .  Sasivinda,  t he  son of I la ,  ~ I I  his male forln, 
retained his capital a t  Bhlhika. Tlie ~Vfnl~ibhirnta (.$irrriparoa, Chap. 336. verse z o ;  and Knrnapnwa, Chaps. 37 and 38) 
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I . . . ,  I No. of I 

/ Black 
I 

8 A male infant. 
I 

. ( Red . . ( 7 1.4 red-haired man. 

. . Yellow * * I  / COPPER . . Blue (but robes 

1 
of attendants 
white). 

\'II. ~ I O O N  . . I SILVER . . I White 

V1. ~ I E R C U R Y  . . 
I 

I 

6 I Mother of child sacrificed 
I t o  Jupiter. 
I 

5 
' An old woman (a t  the Fri- 

day service).' 

LHHARS~NI (and 
a mixture of all 
the other me- 
tals. 

4 A t~rown youth who was 
I a good scribe (at  the 
! Wednesday service).' 

I 
3 1 A moon-faced man 

I 

Brown 

I I I 

denou~lces the Bilhikas as being born to  uo p o d  purpose, owing to their not ackno~vledging the divinity o f  

Aari aud considering e~nancipation to  be chiefly the attainment of a luxurious s tandard of life in their present 
existence. The caste system sat  very lightly on them : they a te  beef and drank wine ; and they were shameless 

in their intercourse with woman, being in the latter respect like the people of the  Five Rivers and the  Sind_hu 
Sauviras. 

As, in another account, Ila is said to  have been the  son of Manu, the son of  the Sun God, Ila may be  

regarded as the progenitor of both the Solar and Lunar races of India. 
The Rimciyn?ta only states tha t  I la 's  monthly change of sex was due to  his having been cursed for some 

trnnsgression ; but the true explanation almost certainly lies ia  the fact t h a t  iu Chaldaan mythology I sh ta r ,  

the plallet Venus and child of the nfoon-God, was male as  the deity of the ~norning and female as goddess 

of the evening. Ifitar in her feminiue form \vas both goddess of war and goddess of pleasure-a combination 
of attributes that recalls one of the customs of the Japanese Samurai, when going into battle, of using, as a 

talisman a small scroll, containing drawings of all the  possible forms of  coition. 
' The two mentions of days in tile above list agree with the statement of an-Nadim who gives the list of 

days connected by the Sibians with tile Planets (Chwolsohn, 11, p. 22). The Sabian names of the Planet deities have 

been added to show the mixture of Greek and  ear-Eastern mythology in their religion. 
Suuday . . Sun (Helios : Gr.), 1 Thursday . . Jupi ter  (Bil).  
Monday . . Moon (Sin). 1 Friday . . . . Venus (Ba la i ) .  
Tuesday . . Mars (Ares: GI:). Saturday . . Saturn (Kronos : Gr.). 

Wednesday . . Mercury (Nabcq).  
Theintimate connectioir between the Harraninll worsllip nad tha t  of the ancient Babylonians is shown by the  fact  

that the arrangement of the list of thr Harr.ininu plnuets is tlie same (but  iu the vcvevse order) as tha t  of the stages- 
sylnbolisin~ the spheres in which the sevell planets ~noved-found by Sir Heriry Rawlinson in the great tomple of Birs 
"lnrud Or Borsippa near Babylou (c/. Rawlitlsoll, Ajrcie,tl Mortavchirs-,865 ed.-Vol. 111, pp. 382-384). The associated 
c010urs9 were not ia all cases the salne, the second platfortn froln the ground on the ~ a b ~ l o n i a n  Zigguval- 

Jupiter-being a rich red browu instead of green ; thc f i f th  platfor~n,  for Venus, being ornamented with 
yellow bricks instead of blue : while the sixth for Merci~ry was blue. The colours of the other four  were 

the same as in the I-IarrR~~ian list. Possibly the colours were not very rigidly assigned to  the different planets. 
'inally, is Particularly notejvorlhy that  the Sibian order of the planets is found not only iu the list of the Arabic 

Astronomer Abil Ma'shar (9th Ceut.) survivitla i n  various 1nedi;cval Greek Ms. in the BibliothBque Nationale and 
by Berthelot on p. 2 5 ,  V O ~ .  1, of his ~ ~ , l ~ ~ i i ~ ~ ~  des n,lciens crlcher,zisles grecs, bu t  is also  reserved in actual use 

present India in the As~roIogical Tables of the influence of the Plnr~ets give11 in the fl!akh.?air fll-Adwil'ah 
'"ld' I'r+is on next page) 



ASTROLOGICAL CLASSIFICATION, 

IN MUHAMMAD HUSAIN'S Ma&zan al-Adwiyah (pp. 66-78), 
O F  T H E  ivIETALS -4ND VARIOUS OTHER SUBSTANCES UNDER T H E  DIFFERENT PLANETS. 

I i I I 

Planet. 

I .  Zuh$ (Saturn) . . I Generally Male : but  I Most Inauspicious 
( some say both male 
1 and female. 

Auspicious or in- 

2 .  .lIu&ari (Jupiter) 

I 
Male or Female. 

i 

Lead (Usrz~bb)' . . 

Male . . . . 

3. i\.lirri& (Mars) . . 

Filizzii' to 
Arabic Jawiihir-Essences) 

iMartak (Lead oxide),' K_hthzlb& nl-Hadid (refuse 
of iron) : and hard black stones. Skin, Hair, 
Nails, Feathers, lVool. Bones, Horn and Urine. 

' Most -4uspicious . . 

Male . . . . 

auspicious. 

Other Mineral and Animal substances-espe- 

Somewhat Inauspici- 1 ous. 

Tin1 (Rarlr nl-Qn('i), 
Sniidray, good Snbnh ,  
and Diamond. 

4. S_hams (Sun) Male-the Pole and I Master of Events. 

i.e., Metals and Pre- 
cious Stones. 

Miirqa&i&ii, Tatiya, the Sulphurs.' the  Zar- 
nikJzs,' stone in general (hnjar), White and 
Yellow stones. 

Iron1 (and Copper-sic !) . . 

5. Zuhrah (Venus) . . 

7 .  Qamur (Moon) . . Female : and Mis- 1 Apparently Auspici- Pearls, Crystal,' Sllverl 'Nabatean Glass,' transparent stones and all 
tress of Events. ous, but potentially and all soft white stones. stones, both white and oily, Also Skin,' Hair 

Inauspicious. and Nails. 

cially those mentioned by ar-RZzi as 
being used in Alchemy. 

iMa&~z;itZs,' .&idanjl (haeniatite). Z Z L ~ ~ L / / Y  (Cin- 
nabar). Flesh and gall. 

Apparently Auspici- 
our. hut actually 
Inauspicious. 

6. 'Utiirid (Mercury) ( Inclined to ZrIasculi- 
I nity. 
1 

NOTE.-1 indicates identity (actual or probable) with entries in Abii Ma'aar's list. I t  seems likely that various other substances have been misplaced by 
copyists : e.g., Z i f t  uuder Sun or Asphalton under Venus ; Kuhl under Venus or S f i m m i  under Moon : Emerald under Venus or Smaragdos under Mercury. Cinnabar 
seems to have dropped out of Abii Ma'shar's list. N a l d u r  is not assigned to any planet by Husain ; while though Ammoniakon occurs in Abli Mal&ar's list, the 
word probably only refers to some gum ( c f .  Pliny's Natural His tory ,  Lib. XII, Cap. 23 ,  and Lib. XXIV, Cap. 6.) 

Female . . Somewhat Auspici- 1 ous. 
I 

Rubies, Bnijadnq (red 
stones),' all precious 
stones and pure Gold.' 

Ditto ditto . . 

Liiznwnrd,' Snndariis, hlarble, the Sulphurs, 
Pharaoh's Glass and Zi/t (pitch). -4150 Brain. 

Pearls,' Emeralds, Jadn ( ? )  
and Copper.' 

Ma&nisiy& and Kuhl. Grease, F a t  and Semen. 

Fairgzah (Turquoise) and 
Yellow Ray. 

Niirnh, ZarniB,  Amber1 and Mercury.' 



VII. NOTE ON THE CHGMISTRY, AND ASSOCIATION WITH RELIGION 
AND M.iGIC, OF A .  K-HARSPNP : A N D  B. T H R E E  O F  T H E  

ALLOYS-  M E N T I O N E D  I N  ' 4~ -RKZP 'S  Kitiib nl-Asrnr 

The inclusion of this illeta1 by ar-Razi among the Seven Metals is of consider- 
able importance in clearing up the history of Chemistry, for, as we have shown in 
tile preceding summary of Chwolsohn's Die Ssabier und der Smbismus, i t  clearly 

indicates one other possible source from which ar-Rgzi lnay have derived his know- 
ledge of Alchemy, viz., the ancient learning of the i:lhabitants of the ~esopotamiarl  
Valley, and of the last outpost of this civilisation-the town of Harran in the foot- 
hills to the North-West of Mesopotamia. .As regards the idelltity of I(lzar$i~zi- 

a word of Persian origin, of which the literal meaning is ' Chinese m arb ' (i.e., Arrow- 
head)-it may be noted, firstly, that, in ar-Razi's works, @r:ini takes the place 
occupied by Glass in the list of meta!s fouiid near the end of Jabir's ' Book of 
Seventy." Secondly, it is an additiolz to the list of the six metals recognised as  
separate entities both in ancient Egypt and pre-Islamic India.' And lastly, its 
meaning '~hinese Arrow-heads ' (the wound of which was mortal) points-if not to  
some very early invasion of Mesopotainia by Chinese hordes who conquered by 
virtue of the superiority of their lnetallic arrow-heads over the flint arrow-heads 
then used by the native soldiery-at least to a further possible source of Arabic 
Alchemy, viz., the Chinese School of Alchemy which was flourishing a t  least as early 
as 200 B.C., and of which the chief exponent, KO-Hung, wrote his treatise on Taoist 
Philosoplly and Alchenly, called the Pao p'o  tsz' in 330 A.D. (Bretschneider's 
B o ~ a ~ ~ ~ c o n  Sznzcum, pp. 42 and 178). 
-- -- 

- - - - - -- 

'Berthelot (A~chdolo~ie, p. 357, note) points out  tha t  Glass seems to  have been regarded as a metal b y  the ancient 
but possibly J ib i r ,  in including glas? anlong the metals, was only using enigmatical language t o  indicate 

'Ome Other metal with which he, or the Egyptian priests, were acquainted. This is suggested by the following passage 

quoted by ar-Rizi from the writillgs of Herllles in the secoud Section of the ~ a w l i l r i d  wheu dealiug with the preparation 
the ' Stone.' '' He (Hermes) also said in a passage in which i t  was his intention to mystify : a An earth which we call 

' l c h r a h  ("enus). I t  is Glass. I t  is a plot of grouud belonging to  the Sages in which they sow all their Tinctures.' 
He by saying Zt~krah is Glass, tile grouud, which is the dregs. When i t  becomes white it changes into glass and 
'"9 (mica), as it is of the same nature as glass and lalq. Moreover, it is as clear as  they are. I t  is the groul~d of the 

in which the Tinctures are sowu by purificatiou (ln:'iyalr), and  the addition of  Water. If you sow S u m s  (gold) 
then (you will obtain) Sbnnzs : if Qnmar (silver), then Qnrr~nr ; whatever you sow, t h a t  mill you reap." As J i b i r  quotes 
the'ast mentioned phrase iu the Book on Mercury ' : " And thc tincture of each Elixir is according to  its preparation. 
IUSt as have said ' As thou shalt sow. so also shalt thou reap'. Know this (well) :" (op. cil. p. 352). it is quite 

that he acquainted with this passage of Hermes. I t  nlay bc addcd tha t  the ' Book of Mercury ' is included 
Of lhe in the Latin version, but seems fro111 the Fihrist to have been actually one of the treatises 

labir wrote explain the ideas of Bal i~l is  (Apolloni1ls). 
. For the vide the extract from the 4th Century Greek writer Zosimus (quotiug his predecessor Democritus) 

'Iven On p' 1671 " ~ l .  11. of Berthelot's Collection des nltcie~zs nlclrir~sisles grecs ; and for the latter Sir P. C. R iy ' s  extracts lrom 
Suc*lrln (' History of Hindu Chemistry ', Vol. I ,  pp. 1 3  and  26). It may be further noted tha t  the 

'lthough they regarded Copper, Iron and Tin as distinct metals, also believed tha t  they were only modifica- tions of Lead, 

'Old Soher-Sidesv-the nicknome givell hiln ill derision by Inen of  the world and adopted by h im as the title of 
'lia book On A l c b e ~ ~ ~ ~ .  The followillg deteils may be quoted from a translatioo whicl~ Mr. T. Haneda of Kyoto 



The literature of Klzar~ini - is soniewhat meagre, and though the following ac- 
count-quoted froin pp. 203-208 of Wiistenfeld's edition of at-Qazwini's Kitiib 'Aiii'ib 
al-Mauzliiqiit-is of rather a late date (c. 1275 A.D.) and deals with various other 
matters besides Khiir~i~zi, we quote it as probably summarising the ideas that were 
current in ~ e s o ~ o t a m i a  in the 10th and 11th Centuries.' 

Pp. 203 and 204 " Mineral bodies (ma'daniyiit) are bodies (ajsiim) produced from 
moist and smoky exhalations in the earth when these are mixed in various ways in 
quantity and quality. They are either of strong or weak combination (tarkib). That 
which is of strong combination is either malleable, or non-malleable. The malleable 
substances are the seven ' Bodies' (ajsiid)-I mean Gold, Silver, Copper, Tin, Iron, 
Lead, and /(hiirsilzi. And that which is non-malleable is sometimes extremely soft, 
such as  Mercury, and sometimes extremely hard like Ruby. The thing that is 
extremely hard is sonletimes liquefied by humidities, and these are the salty bodies 
(njsiim) like Vitriol and Sal-ammoniac. And sometimes they are not dissolved (by 
moistness), and these are the oily bodies (ajsiim) like Arsenic Sulphide and 
Sulphur. The Seven 'Bodies' (ajsdd) are produced by the various combillations of 
Mercury and Sulphur, both as regards quantity and quality." 

Pp. 204 and 205. " The Filizzat are the Seven Bodies. They (the alchemists) 
consider that they are produced by the various combi~lations of Mercury and 
Sulphur. If both the Mercury and Sulphur be pure and be perfectly mixed and the 
Sulphur absorbs the moisture of the mercury just as the earth absorbs the moistness 
of water, and the Sulphur be red, and if in it there be a tinctorial power, and the 
amount of the two be in (due) proportion, and the heat of the mine cooked them 
moderately, and nothing of either cold or heat hindered them before the process of 
coction occurred, they will be coagulated after a long time into pure Gold (a&-D_hahab 
trl-ibriz) . 

. . - --- .. .--p---p-pp-. -- 

University, made in  1910, for  one of us (H.  E. S.), while visiting Japan .  f r o ~ ~  a n  edition published i n  11184 A.D. The 
account of making the  ' Yellow ' (Cold) and  White  ' (Silver) Elixir is chiefly contained in t h e 4 t h ,  I ~ t h  and 16th of the20 
sections (out  of the  I 16 ol  which the  work is composed) called Nrry pien or ' Inner  Chapters.' The rest of the book seems 
t o  be devoted t o  a n  exposition of the  Philosophy of Taoism. At t he  beginning of the  4th Chapter,  i t  is stated that a 

man  m a y  prolong his life by  taking medicines made from plants bu t  can only become immortal-and incidentally lose 
his shadow-by t h e  use of t he  Divine Elixir (Tirn) made from minerals and metals. The work had,  however, to be 
carried o u t  on a mountain in order t h a t  t he  ' Spirits ' of trees a n d  stones might be present, and the  whole procedure is 
inextricably mixed u p  with magical practices. It is very difficult t o  make ou t  what  substances exactly were used, but 

among them were undoubtedly the  following: Red and  Yellow Arsenic Sulphide (the latter apparently being divided 

in to  ' male ' a n d  ' female ') : Sulphur :  Mercl~ric Sulpbide (Tin  3;) : Alum : Sa l t :  a blue salt  or mineral f ?  Copper sulphste 
o r  lapis lazuli) : White Arsenic : Oyster shells: mica : chalk : a u d  the  resin of the  pine tree. The resulting Elixir, when 

thrown on t o  hlercury, o r  a mixture of Lead and Tin contained in an  Iron pot ,  converted t h e  metal illto gold or 

while if the  Elixir was taken as  a rnedicilie for  l a ,  days ,  i t  made a man immortal,  free from disease and capable of going 
ihrough water  aud  fire (wi thout  being hur l ) .  Incidentally ' Water of su lphur '  and ' Blood qf Hai r '  are 

mentioned. 
The above account is sufficient to prove (a) t h a t  Chinese Alchemy was concerned almost entirely with Mineral 

Chemistry: a n d  (b )  t h a t  Ko.Hungqs materials were so extraordinarily similar t o  those used by Arabic and creek 
alchemists t h a t  i t  is certain t h a t  Chinese, Creek and  Arnbic alchemy mus t  have had a common source of origin. 

1 Al-Qazwini constantly quotes Ibn  Sini ' s  Qrincn a n d  s i / r i 1  : and  the  Physics section of t he  latter was certainly 
consulted in writing this account.  The references t o  U i r s i n i  were apparently, however, quoted from some other 
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1f the Mercury and Sulphur be both pure, and the mercury be properly cooked 
with the sulphur, and the sulphur be White, tlieil Silver will be produced from them. 
~ u t  if, before the operation of coction, some coagulating cold comes in contact 
with the mixture, then Khar~ i~z i  .- will be produced. If (on the other hand) the 
Mercury be pure, but the sulphur be not of good quality, and there is ill it a 
consuming power, then Copper will be produced." 

P. 208. " The formation of Khiir~ini is like the formation of the other 'Bodies' 
mentioned above. I ts  mine is in the land of China. I t s  colour is black ( ?  White), 

inclii~ing to redness. All spear (or arrow) heads ( n a ~ l )  made from it are very in- 
jurious: and fish-hooks are made from it by which large fishes are caught, because, 
when they are hooked, they cannot escape from the hook except with great 
dificulty. From it also is made a mirror from which a paralysed man derives 
benefit if he sits in a dark room and keeps gazing a t  it, for this is the best treat- 
ment for palsy. From it also is made pincers by which hairs are pulled out : and if 
the place where they were is then oiled several times, the hair will not grow (again)". 

Beyond what is contained in these extracts from al-Qazwini we only possess the 
following information :- 

(I) Khiir~i~zi was regarded by the Chaldaans as different from the other 
metals (supra, p. 401) ; 

(2) It  resembled the metal of wliich mirrors were made, but was softer 
(ar-RBzi's Kitab al-Asrdr, supra, p. 371) ; 

(3) Another name for it was ' Chinese Iron ', so that  we may assume that 
it was a white metal. AS-Safadi (writing, however, long after ar-RBzi, 
as he died in 1363 A.D.) in his commentary on at-Tuchrii'i's Lamiyat 
al-'Ajam (which was the basis of Haji KhalfB's long account of Alchemy) 
also states that the cauldrons that came from China were made of 
it (Wiedemann's Zur ,.llcltemie bci den Arabertz, p. g) ; 

Although the last piece of illformatioil suggests that, later on, i t  was considered 
(or confused with) all alloy, ar-R;izi was too good a practical chemist to have 
classed it among the basic metals ullless he had satisfied himself that  i t  was actually 
One of them, and not one of the five artificial alloys he mentions. Laufer's a t -  
tempted identificatioll (Sino-Iranica, Chicago Field Museum Publication NO. 201, 
I9I9, P. 555) of I(lzarSigzi. - with the Chinese alloy, P a i  t'ul2 ' White Copper '-othel 
wise called Pak/ong or tutenfigue -which is an alloy of copper, zinc, nickel and 
a little iron) by equating Ii'harsilti with tile alloy Isfid-riiy which word also means - .  
'white copper', is effectively disproved by the fact that ar-Razi in the Kitub al-Asr8r 
carefull~ distinguishes betweell tile basic metal Khar~ilzi and the artificial alloy -- Istid-'%'. We may therefore--followi~lg the indication give by xr-Razi as to 
Its  ~~ f tnes s -co l l~ l~de  with some degree of probability that the lrxicogra- 
phers Humbert and Bocthor were llot far wrong in believing that the original 
gay$i9ti of ar-RBzi represented the lnetal now known to us as Zinc. 
-. 

- 

I 
That 1s certainly a copyist's mistake for 8 white ' (asmad for abyad)  may be concluded from the account of its 

a'mst'on given I n  Previolls paragraph, as well as the fac t  tha t  another name for Ifiirrin' was *Chinese Iron'. 



408 H. E. STAPLETON, I t .  14'. AZO AND R1. HIDAYAT HUSAIN. 

It may also be noted that, in the Mak_hzan al-Adwiyah, its place-as the metal 
associated with the planet Mercury-is taken by the yellow copper alloy Riiy, the so- 
called 'Spirit of Tiitiy2.' This may possibly be an echo of the Sabian use of an 
alloy for making the image of the planet, but also suggests a reason why al-Qazwini 
assigns to the copper alloy, Tiiliqiin, which we shall refer in the next section, 
the same magical properties as lie had previously attributed to Khiir~ini. - 

B. THE ALLOYS, Isfid-viiyah, S a b a h  and Tiiliqiin. 

We have been unable to trace any other reference to  the last two of ar-Razi's 
list of five alloys, viz. Tabriiyah and rl.Iufra&. As regards the remaining three, the 
constitution of Isfid-riiyah and S a b a h  will be clear from what follows. Talipiin 
seems sometimes to have been confused with Shabah : but was also a multiple alloy of 
various metals. 

I s  fid-riiyah. 

This is evidently the same as the Safidriiy, mentioned by Aba'l Fad1 in his 
x'in-i-A kbari (Blochmann's trans., pp. 40 and 41). He says : " The people of Hindu- 
stan call i t  Kiinsi (Bell-metal). It is a mixture of 4 sers of copper and I ser of tin, 
melted together".' Al-Qazwini (op .  cit., p. 40) calls it ' Chinese Copper.' 

slabah and Tiiliqiin. 

Stabah is mentioned in the 10th Century Syrio-Arabic Ms. in the following 
passage given on p. 155 of Duval's translation in the second volume of Berthelot's 
La Chimie. " As for yellow copper, its base is red copper. Project on the latter 
some tfitiyii burnt in olive oil, and i t  will acquire a lasting yellow colour both 
without and within, and will satisfy the touch-stone. This is sabah ."  

The following references to .Szabah and Tnliqiin, as well as to Riiy Tiitiya and 
other varieties of Riiy are found in the Makh.zan aL-Adwiyah. 

" RGy TGtiyii is Zhabah. I t  is also known as Riih-i-Tiitiya (' Spirit of Tiiliya ' )  

because it is made from TGtiya taken from mines and not from artificial tiitiyds 
like all other kinds of Riiy. In  Persian it is called Taliqiin. I t  is   re pared from 

4 parts of Copper and 14 parts of Lead. The people of India call it Bhangav " (The 
last two sentences are also given by Aba'l Fad1 under RGy : op.  cit., p. 41). 

" Sabah.  In Persian it is called Riih-i-Tiitiya and in Hindi Jast.' I t  is a well- 

1 These are also the proportions of copper and tin in Kimsya (Bell-metal) given in the Rasnvalnnsamuchchaya which 
Ray assigns to the 13th or 14th Cent. (op. cif., p. 64). 

English 'Speculum metal '  contains 3 of Copper to I of Tin, while an ancient mirror has been found OII analysis 
to contain Cu 62% : Sn 32% : and  Pb 6%. The nearest approach t o  the proportion of Copper in Islid-rtiyah or IfimsYa 
Is fouud i n  the  metal used by the Chiuese for mirrors, which, however, also contains Autimouy (Cu 80. 9 : S11 10. 7 and 
Sb 8.5) : vide Hiorns' 'Mixed Metals', 1912 ed.. p. 247. 

2 This may he an error on his part  if Muhammad Husain is correct in his r t a te~neu t  (next page) that 'Chinese 
Copper' was made from Copper and a little Lead. 

3 Not lantimony', as Duval states. The IOIjyi will be reduced by colnbustiou with the oil ; and the nlethod 
points to  i t  being either Lead or Zinc Oxide. 

4 Jar1 is probably Jasada, or Zinc, which was recogllised as a separate ~ne ta l  iu India as early as 1374 A.D. (61. Ray 
UP. c i l . ,  p. 36). This knowledge may,  however, have come froxu Persia, for Laufer ( Si,to-lra!trco, pp. 5 1  1-51 5 ) dates 
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known substance obtained from mines. If we mix i r d  Lhabah and frds Copper, or 

4th subah and fths Copper, a kind of yellow Body is produced like Gold which, in 
Persian, is called Birinj, and in Hindi Pita1 (brass).' I n  constitution (?)  it is between 
Lead and Tin, but is melted with more difficulty than they are. It is inclined 
towards blue (sic!) in colour : but its colour is not very pronounced. Vessels 
made of it are very useful to hold cold water, and rose water and other extracts, 
as their properties are not effected by it". 

"Taliaiin is a Greek word.2 In Arabic it is called Safar (yellow) and in Persian 
1 

,\[is (usual meaning 'Copper'). Riiy is similar to it, as we get both of them naturally 

from the mines. It is of two kinds: one, artificial, and the other, natural. The 

latter is yellow Mis, similar to Birinj. 
The artificial is made as follows :- 

( I )  From Copper and Riih-i-Tiitiyii. It does not become black by burning or 
hammering, as other forms of Mis do : 

(2)  when Mis is repeatedly melted, and poured into cow's urine, boiled 
up previously with U&jziin, and then a little Lead is added. This is 

called ' Chinese Copper ': and 
(3)  From the Seven ' Bodies', Gold, Silver, Mis, Iron, Lead, Tin and RGh-i 

Tiitiyii. In Persian it is called Haftjiid (seven times fused) and in 
Hindi Kiinsa." 

Taliqiin was apparently first mentioned in the pseudonymous 'Stone Book 
of Aristotle' which Ruska believes to have been translated into Arabic from Greek 
or Syriac towards the end of the 9th Century A.D., or, in other words, in the early 
life-time of ar-Rszi. Near the end of that book, under Copper, the following passage 
is found. 

"When a hook (sa~z~ziiralz) is made containing (only) I danaq ( = 2  carats) of 
Tdiq6n, it will catch a fish IOO rails, and the fish will not be able t o  free it- 
self from the hook. If allyone is suffering from facial paralysis and enters a dark 
room and directs his face towards (a piece of) Taliqiirt, he will be cured from the 
palsy. And when TaligGn is heated and quenched in water, flies will not approach 
the water. And when ]lair is pulled out thrice with (pincers made of) Tdliqiin, 
itwill never grow (again). This is also done with hair which grows within the eyelid ". 
- 

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

[hat (he mining of triliyi ore in Kirman was by  Ibn  a l -Faqih  in 902 A.D. and  t h a t  al-Jawbari describes t h e  
snleltin~ 01 the ore about 1225 A.D. T'ot'.shi, t he  Chinese word for brass,  f rom which the  word tirliyci m a y  b e  derived 
Is  lnentioned ( a ) in Chinese records as a metallic product of Sisdnian Persia : ( h ) by  H n a n  Tsang a s  a material ' from 
"hlch Buddhist statues lvere made (he in olle place t h a t  i t  is fotind in Northern Ind ia )  : a n d  ( c ) in 718 A.D. a s  
an (used in making oEciaI girdles) which calne as  t r ibute  froin near Sainarqand. The  olde=t copper-alloy coins ill 

(down to Augustau times) were of bronze-often alloyed with l ead :  b u t  brass coins began t o  appear  in t h e  1st 
Ceuturg A.D. (Hior~lr,  n p .  rit., pp ,  214 a n d  138). Pliny (Noturol  Hicfory, XXXIV,  Cap X) gives a long account  of 
Cadl~r in ,  the mineral from which brass was the11 Inade, b u t  i t  is clear from his account  in Cap. IX of  t h e  same book 
lhat the addi[ion of Till lo  the  melt was still favoured \rhen he wrote. 

Tl'ompsO1l (.* c* . p 69) mentions an Assyrian Copper-Lead alloy of t h e  7th  Cetlt. B.C. ( for  overlaying bronze),  

lqhiCh aPParen t l~  cnllsisted of 6 of Copper alld 1 of  Lead Tliis ~vould approximate  in ~0.Stituli0n to t he  alloys here 
nlenlioned. H 

adds that  a Copper-Lead ~ 1 1 0 ~  was used ill Babyloilia a s  early a s  t he  tirne of Bfir-Sin, a K ing  of t h e  
of IJr (i.e., prior to 2300 B.c.), 

'/. note 6 .  P. 377, supm. 
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Here we find appearing some of the very same magical properties that al- 
Qazwini ascribed t o  Khi i r~ini  - and we therefore looked up with some interest the 
nassage in which he  deals with Tal iq i i~~.  This is what is found on p.  230 of Wiisten- 
feld's edition : 

" Tiiliqiiiilt is Copper t o  which medicines have been added so t h a t  i t  becomes 
very hard. I n  Persian i t  is called Hcrftjiish. They (scientists) say that  if arrow- 
heads are made, containing a little of it ,  and an  animal is struck by the arrow, it 

will cause a great wound. Arasta (Aristotle, in the 'Stone Book ') said i t  is of the 
species of Copper. B u t  they have thrown on i t  absorbent medicines so that a 
poisonous character appears in it.  If an  animal is wounded by i t ,  or if the arrow 
comes in contact with its blood, the animal will be (seriously) injured. From it, 
hooks for catching big fish are prepared. The fish cannot free itself when it is 
hooked, however large the  fish may be and however small the  hook may be, because 
TBliqGn causes severe pain, which is due t o  the poison i t  contains. If a'man suffer- 
ing from palsy, enters a room in which there is no light, and continually gazes a t  a 

mirror made of Taliqiin, he will be freed from his palsy. And whoever heats TaliqGn 
and plunges i t  into a fluid, no fly will come near the latter. And when ~iiliqiin is 
rubbed with honey and left in the sun, flies will not come near i t .  And if pincers, 
prepared froin Taliqiin, are used to pull out the hair from a place repeatedly, the 
hair will never grow again." 

The nett  result of this comparison of the different passages is that-apart from 
furnishing an  excellent example of the expansion and alteration tha t  has always to 
be guarded against in Arabic texts-al-Qazwini is found assigning to  Tdliqiin, the 
very same magical properties he had previously (p. 208) assigned t o  KJdr~ini. On the 
other hand, ar-Rgzi, who was probably acquainted with the 'Stone Book,' carefully 
differentiates between g h a r ~ i n i  and the alloy Taliqiin: and we are, therefore, again 
confirmed in our belief tha t  ar-Rgzi's Khdrsini - was actually some previously un- 
known metal. 

Later, owing to  its rarity, the place of the 'improcurable' I<Jtavsi~ti was 
evidently taken by the  magical alloy Tbliqlrt, alias Haftjiis& : and thetransference 
,nust have been made all the easier by recollection of the association of both @ar$illi 
and an  alloy, with religious worship. We may, indeed, in this connection, add 
another-and final--suggestion, viz., that  the use of an alloy of'  seven metals for 
rnaking the image of a deity in ancient Chaldaea explains for the first time the em- 
ployment in the same way-even up to the present day---of a similar alloy of Copper 
in India, viz.,  Ashtadhat. It is worth quoting, i11 the same connection, another 
passage Iron1 Abti'l Fad1 (09. cit., p. 41), a s h e  clearly re~c;~nised at least the 
chemical relationship of Ha/t;G& to Ashtcidhiit. 

" 5 .  Haltjosh, like the Kkarchini, is nowhere to he found : it is .aid to collsistof 

six rnetals. Some call i t  Tbliqiin, while otllers give this name to l:olnnlon copper, 

6. Asht~dhat, a cornpou~ld of eight metals, viz., the six of the H(rflj()sh, Xiih-'- 
TGtiya and Kansi. I t  is also made of seven components." 

I t  ]nay be added in support of tllc suggestion that  ~ ! n d u i s l n  has l ~ o l ~ o ~ ~ c l  the 
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use of a magical alloy for making images fro111 ancient Chaldaea that  al-Mas'udi's 
information regarding the existence of an outpost of Mesopotamian civilisation i n  the 
Indus Valley has recently been fully corroborated by the epoch-making excavations 
of the Indian Archzological Department a t  ~~ol ienjo-dero and Harappa, the latter 
site being on the left bank of the Rsvi, near Montgomery, (N.-E. from Multan), and 

400 miles N.E. of Mohenjo-dero. 



VIII .  ARARIC TEXT OF THE MADK-HAL AT-TA1LP~14I 

3'3 (a uinJl t LdC; uilya ) j@l b i ~  L-+,,,,I , i~ ;~i l  LA , djl+ hia I d ~ m  t l a  &id I ~ ( ~ 1 1  L 

- - - 
) i;?iJI ,$A , Jy+ll  -1,~ d J d  ) J+ iL A! .  2 ; J I  ?L tfia , ,*-!I ~;lbc p I JJt.=r ; . t .. . - -- 

,,,-I/ &hiJ +,A ; (i,,fj Le ?b +,A &,,L +16JI : A! u+i;LII I alltl ~ i c l J  r' ;LJ &:;=is . &13 AL , ~ b i l  
-- Y . - -- 

9 ; u:,.hiJl a&-? + i J I  ~ifi ; ?hi +I p, +JI j8?, AL; d i a l  -5b , 2;lJ?fi [+id  , L i d m  +G LIj iL 

- - 
1 7  i , u , .  b I ?i!l J3! La , &I4 !,&sll 1j;) , [mayel ?b , cC~i,I:;!l d~ ; 

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

1 MS. >!I. 2 MS. rGg1. 3 Ms. worm enten : probably the word is 

4 Omitted in h l s .  6 at.. ,=b. 0 &IS. onlv {ISUa. 7 Ms. l. 

MS. $!I j .  0 MS. )&kI,. i n  MS. +!I ,.3(6. 1 1  MS. Ub;". 

12 MR. #I1 J) .  13 Ma. ,,;53U1. 14 Conjectural reading: MR. worln.eaten. 

16 Text v,.4.0. but c/. three lines lower. 16 Corrected from Rqcnrial Ms .  3 0 .  700. bfs iy~!' dl' 

I r  MR. + - I  : but ct .  ~ y r l s c  text and also Escorinl >IS. NO. 700. 
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-- 
?wY1 ";- ,A , ,+Iy+ JL &tJ (sic) &,- ,,- ,e vAJ , J d l l  I j- , y ! n i J l  ",,A~+ JY - 
ki i,i &$ I s  =,i &el +-la ?LJI J- &b ,b , +,JI u,m J++ ,b ) G-~l , 

-7 -- -7 - 7 -- 7 - - -7 

J L  ; I , i , I I I , L P ) ~ ~ ~  , E ~ A k ~ ~ ~  ; ,&I ) +/I , 
-.  - . - . - . - -. - - - - - - -- - . - 

I Ms. +l&. 
2 M s .  dl!. 3 M s .  SF. 

' Another reading, I O I I I I ~  in the margin of the M S . ,  is ,a,. a s .  +I. 11s. cjyf.'. ' Ms. u~),jJl. 
8 Ms. cf. Afnf i l i !~  nl.'Ulilm, ed. Van Vloten, p. 262. @ M s .  rtj. 

lo ""' the Malilih .l-'lJ&m it would npyear.likely t11at t b  rord  4i&. has been omitted aftcr the r o r d  
J I' Ms. ,&I,+. 

l2 The Kili tb nl-Asrir ( M s .  c i l . .  f .  4 v . )  as well as Mafiilih nl-'Ulrim, (p. 2 6 2 )  read srulJa* '' Ms. 
l 4  M s .  wor111-enten. Probably the words Jr- j are omitted. 

Cf. Vl"ten, Op. , i t . ,  p,  262. alS. ~iC..!l. l o  Lfs. LA~,~JI ~ L C A J I  >. 
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d - - 9 
a h ,  i i d l  , ,.by1 a! u+(; b c ( i ~ J I  a h  &;,bill 2 3  ud ill I& + , e f ~ ?  &I 5, 
4 - 7 U +.+ & t + L  ,&I u~ Jii Lp,; -;@I JLAcYI w+. i c t i d l  Jhl di 

,I L i  + +Id1 +I p.b l i l  &I j l+J l  ,+fL'l 2-, !,&I,@ u L j [ & J I  t+ -JL @ d l  
- -- -- -- - - --7 

F 

&~LLJI , r~~~~ , JGYI , u A c ~ ~  HYI , ~J~.*JI , *YI , t, i ~ b  i,ka11, G[*JI :>,I ki 
----I - -- -- - - - ._ -- - 

e j Y I  .. . , €,ifti 8 $ -9; %.dl, c).dI, auPj .;~j, ,IA+[MI, w f ; ~ ~  , ~,;uL.II, ,~JLJI, G U I ,  ))IydI , f -- 
&JI ,WI b ia  &! AJ +I>& Y ai l  ,,+ ePJ1 el; uIc i J l  [ I' LSacYl ] wYl d),LJl &. * 

-7 - 
A+ LA Jf J++ > -9 rs 7b dAcjl, hij (jy; eb-. &ic I  jLJl -ii &tiJl 

-7 Y -- 
&I j? ,I I A J- , L ~ I  w+ y. &b i-. w~ L , )G ,I E+.j uN J&+ JGYI , 

1 Ms. G W I .  Corrected from the Lucknow Ms. of the I(i16h a l -Asr iv .  2 Ms. 63. 
MS. ,&Jk. 4 Ms. omits &I. 5 MS. +, &liUI. a MS. dj-i j. 

7 Sic I &Is. The Iiilnb al -Asrdr  in the corresponding passage reads cL+j.  8 MS. N J j l .  

0 MS. +. 10 MS. omits J .  

11 Ms. has only ~ $ 1  9.  J&)II has beell inserted to make sense and to bring the account in the Madb!!' I n  

agreelueut with that in the I i i l i l ,  (11-Asr i r .  1'2 MY. 2 J .  13 MS. corrupt: perhaps - J. 



CHEMISTRY IN 'IHAQ AKZ,  I'EHSIA 18 THE TENIF1 CENTIIHY A . D .  41.5 

Y I --- 4 

+I>+ &I JL [,+ ,,Q +j ,I &A ""1 +i-, J- =ill *I &Ij& 

1 - 1  1 A JDY I J,?; +' A;,A; ,I L(i& ) ~ i c  ii+ J,bl dul , 
tr e' .. * 

+' 
U 

i,. b a i ~ ) I  ,I aJS JGYI db, ,&I apJL? &!I,= JY*!,  ,J~ i iQf l  +. j s  u p ' 1  1) urjl , d j L c  

A , Y I ,,Q ,I ,,hi , kli pi &I ) 5e ,.,L >till ,L Q,i YGl ,K 2 + w 
Y 

~j, k;cll ;j; , ; j k  [& JGYI 2ji ,+LJl ,+ j + J l  ,-I l i t ;  Ui*.l;l L+ I @; 

J&+ 2 (+ u.ia ) d J  W,Q Ll &&I ebl c!)Q r' 1 6- ~f J-; I+- (s ic )  ) 

. ~ ~- - --.- - - - . - - - - -- - ' Probably F+, Ms. *$>. 
:I This probably should be deleted. 4 MS. +A. ' L'*" ' Ms. . 7 . . 8 Ms. ; ' ) I .  Corrected I r o l ~ ~  the l i i tab a i  AsvZr I s .  



U 

ti) d i  k ~ j g  ,I ) dJ.bd ) u[!)b) Le; &. 6 ,b A;,;-& ,k 
) u,(.j & 

I Y .. .. 
~ 1 ~ 1 1  u i ~  - &aJI u; *i&- ah &)i . A.+ + L+Li &,A1 , i+b,JI +i i  &iA & r. 
'L-" "Y a. 

) u4G JGY6 -21 ) JWl'I, id, (2 [ l iII;jYI ] d, ,,hibi, L; r&JI ,A 

U I 

~'y?,  wl A& -); ) ($+IL ~ r )  Jrpi )d+Jl ) i-?+Ul ) ?+i);Jl , e-21 )+; "4 
-7 

)LAJ1 ,;I Ji &YI , c i l i a  ,A iijh ,,+l~iJl +O.,; IeYr , CJL ,,++ ) [+ - - - I 

L(ioll r i m  Jml ,I s U j J l  +- J~J, ~ 4 L - i  J$ [A (I;; J*?! ,,+ *itj  rjy 

UJl-, Gh-4 J ,+ WA ) g~ bid +YJI JL A+; , )J? ,  JI : G?I,LII y , ~  - 
[A/ ,,,21~al I+U ,; ck , (4 AiJ:+i >.dl &A ,.mi A i l  di 2- , ui'A ' cs' 

I 

d b ~  & j I , +) ;tiJ& yl J L ~  LA A+ JIT- d'dj~ 41 &A A& /ill w,;b yl&Lb~l 
- 7 

J- , r=&fl + -- )5i11 ) ,&==,ft - 2 ~  +I) 4 & JLI  d ),iii A& t;G ) ubj LrW &; 

Y 

e,i, (I;; ,Lift J+ , a;Lr ,+$ , y b  bl , (&J(! ) "~J I  A& ,& &J l ,KJ 11 , AJ> L A+ 

-7 

,m &I, +)A& +I& ) ,i , @)11 &S J a& ;[ill icti c&,JI A&; di 

Conjectural ; Ms. worm-eaten. 

MS. )$I. Corrected from Escorinl h1.q. of  K i t &  al-Asrnr (tol. rov), and the Latiu translati011 Lihp* Bllhncnrrc. 

Another possible reading, however, is following the Mn/J.trlr nl- 'Ult im (Van Vloten's ed., p. 258). 

3 Ms. yFI LS;. 4 X s .  4. 5 Ms. 4). 0 Ms. ljll. 

7 hls. +I. Als, [;+. 0 Ms. a:-. 
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1 I i & J I f , I i i l l  = 
AL+\l &:b: iclia!l a d  dm1 ,19,! ,,LJ At+ " i i v i J l  +W J $ J L J I  &C -LJI Jdi , 

f ' >  
W ,  

-11 "Lif _i i Q'I c L i = ? ( r y ~ Y  -4 , uJl  ,+hit [A, U,;J L U=dI U,+J ,J +,+J,+IA~JI +U 2 cr 

J&I w~ -iF4 ~ + J I  +[.s L L ~  A++ hiF JL+YI Laf+ u4 ~ L d i J l )  -311 CI- dl,+ 
4 

bzC; ; crlill i ~ b  jl4 J,,=J : l(n~m1l ,U +I;{ u; ;i li?l; &; &IfrQ LJ Jrjk -1 $lrbjj ., 

A&. ~ ' 2  Si e+l, ' dfi A,,c 1 JG &iJ 1 lye dY@ u& ,b ,I p k i i  jl$ + &U I &I 

A(? dli dJ &" rl WI Ail!  d J ~ + I  ,WI La 8" li+X ui "till ,,& ,I &+ii : icliall aim . 
u-' - 4 

JL~JI :,+I j 8,K(! ; u y j l  ,Y ym : ,e1~3J1 J i ~ A l l  ; r b r i j  &/; y : (~~~ $+ r 
I ' ~m : d l  , 3-A dlyY: LS1c m,Ldl : 8aa: djj >&=!I : , ~ l * d l  &*! SF? ,, >(b3Jl JiJaJl 

* &&Jl ) 4J,~! 1 p j JgyJl 
- . .- - - - - .- - - .- - - -. -- 

1 >Is. p+. 2 MS. &>u'. ~ M S .  &br &d+i, 4 Ms. inserts dl after &a p ,. 
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A PERSIAN TRANSLATION OF THE ELEVENTH CENTURY ARABIC 
ALCHEMICAL, TREATISE 'AIN AS-SAN'AH WA 'AUN AS-SANA'AH. 

By MAQBUL AHMAD, M.A., Lecturer, Islamia College, Calcutta. 
( lo u~hich is annexed a Note on the Chemistry of the processes given in the treatise, by 

Professor B. B. DATTA, M.A., Presidency College, Calcz~tta.) 

PART I-INTRODUCTION. 

In 1905, Messrs. H. E.  Stapleton and R. F. Azo ~ublished in the i~emoirs  of 
the Society (Vol. I, No. 4-pages 47-70) a paper entitled 'Alchemical Equipment in 
the Eleventh Century A.D.' which described a previously unknowil Arabic treatise, 
called the 'Azn as-San'alz wa 'Aun as-Sana'ah (Essence of the Art and Aid to 
the Workers), which purports to  have been written a t  ~ a g h d a d  in 426 A.H. (1034 
.4.D.) by one Aha'l Hakim Muhammad bin 'Abd-al-Malik as-Salihi al-K_hwgrazmi 
al-IJ%t_hi. 

This incomplete Arabic manuscript had been found in a collection of Arabic 
treatises in the Library of His Highness the Nawwab of Rampor. As the treatise 
was incomplete, only a summary was given, a detailed edition being deferred 
until some other manuscript could be obtained. 

Last year (1925)) while looking through the Catalogue of Arabic and Persian 
mnuscripts in the collection of His Exalted Highness the Nizam of Hyderabad, 
Mr. Stapleton noticed that there was a Persian Manuscript a t  Hyderabad called Tarju- 
mah ' A i n  as-San'ah (No. 4 of the catalogue of Persian MSS.), and arrangements were 
lnade with the Superintendent of the Nizam's State Library for a copy to be made. 
On its receipt this Manuscript was found to be actually a Persian rendering of the 
Arabic manuscript previously described, and Mr. Stapleton handed over the copy to  
the writer for study. 

The manuscript can hardly be described as a translation as it is generally more 
of the nature of a rough summary of the original chapters. Thus Chapters V and 
VI are disposed of in only a few lines. The importance of the manuscript lies in its 
rendering of the Seventh Chapter which was alniost completely missing from the 
Arabic original. Even in this case, it is evident, from the only passage with which 
"Omparision can be made, that  the author of the Persian has not strictly followed 
the Arabic original, so that it will be necessary to obtain a proper Arabic manuscript 

a definite edition of the text can be undertaken. 
The entire manuscript in the copy that has been received comprises 16 foolscap 

Pages of 19 lines to the page. Most of the first page is a summary of the first 34 
Pages of the original and does not require further consideration. The translator 



then continues "This humble person consulted many books on this Art and some of 
(the methods in) these books he tested personally, and certain of the methods he 
learned from eminent teachers. Thus he learned the roots of the Art, but he found 
that there was 110 book clearer than the book called 'Ain ag-San'ah wa 'Aun ap- 
Sana'ah, by Muhammad bin ('Abdal) Malik al-Khwaraemi al-K3thi1. He (i.e., al- 

-- 
KhwBrazmi) - completed this book by following the illustrations and precepts of the 
masters of this Art, and himself made experiments. He copied from learned 
Sages such as the exalted Chief Aba'l Hasan 'Ali bin 'Abdallah, 

AndriyB the Sage, 
Musa bin 'Imrgn al-Kalim (Moses), 
Kh3lid bin Yazid al-Barmaki (sic!), 
i i i i  Zayd al-Balk& 
Ma'mar al- Jurjsni (sic!) and 

the Qadi Abu 'Umar al-Khw8razmi. - 
'l'he colnpilatioll of this book was finished in Ba&d3d-tlle City of Learllillg-blay 
A411Bh protect it from harm !-in the year 421." The date is thus slightly differellt 
from the date 426, give11 in the Arabic original, but as the difference is ol~ly in the 

unit it is not very material The translation was made for the benefit of a friend, but 
there is ilothing to show when this was done. 

The translator then goes on to  give a siillilar list of chapters to that which 
precedes the list of names of the Sages in the original. The First Chapter deals with 
the natnes of substances and their division into ' Spirits ' and ' Bodies.' The Second 
treats of the description of the characteristic properties of these substances. The 
Third deals with manipulation (tadbir) and experiment (tajribah), and the extent of 
their use. The Fourth is the same in both MSS., i.e., what are the substances 
required for making silver (qamar) and gold (&a&). The descriptioils of the Fifth 
and Sixth chapters are also the same in both versions, viz. :-the Fifth deals with the 
Instrunlents for the substances (reading adwfyat for adwat-' utensils ' of the Arabic 
text) : and the Sixth with the substitution of orie substance for another. The 
Seventh chapter is here said to give the proportions of the substances to be used, 
and the method by which the work is most easily carried out with small quantities; 
but from the actual translation found later, it will be seen that the translator 
describes 4, instead of the 2, 'Pillars,' or Major Operations, which are referred to 
in the catalogue a t  the beginiling of the Arabic MS. The translator also gives what 
may turn out to be the 'easy processes in every useful branch of the Art' that 
are ilientioned in the Arabic text ;  and this forms by far the most interesting 
portion of the Persian text. These processes, however, are given under the separate 
heading of 'Chapter on Experiment by Testing ancl the use of Proper Quantities:' 
and it is quite possible that this portion of the Persian text may be an altogether 
separate treatise. Reference is also made in i t  to  ' Four Pillars,' but the processes 

1 Text has ' al-Yili.' 
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given are quite different to  those previously given in the rendering of the actual 
text of the 'Ain as-Sa~z'ah. 

A brief analysis of the seven chapters will now be given before passing on to  the 
translation of the very important Seventh Chapter. 

The translator omits Mul!animad bin ' Abd-a1 Malik's poetry about himself a t  
the beginning of this chapter, which is entitled " On the names of the substances 
(of this Art) and their classification." The planetary list of the metals that  he gives 

is (I) ,saws (Gold) ; (2) Qamar (Silver); (3) Zulzrah (Copper); (4) ll.lu&tari (Tin); ( 5 )  
Zzllzal (Lead); (6) MirriMz (Iron) and (7) 'Utarid (Mercury). 

The 'Stones' are Sulphur, Arsenic Sulphide, Qili, Lime, Sal-Ammoniac, Salt, 
Zaj (Vitriol), iMarqa&i&ii, ~VIn~nisiyi i ,  Alum, Martak, and A41a&niitis. The sugges- 
tion previously made that Borax was iilcluded in the original Arabic list seems there- 
fore to be wrong, Madniitis being the twelfth Stone. The translator adds " These 
are the roots of the Art and they are the 12 that  have been mentioned," which 
shows that the Arabic text is faulty. The translator goes on to  say that some include 
among the 'Stones' Malachite, Lapis Lazuli, a ~ i i d a n j  arid TGtiyii, but exclude Qili, 
Lime, Salt, Zaj and Alum. Usrunj, the other substance included in the Arabic, 
has evidently been omitted by mistake. The rest of the passage given on p. 54 
of the previous paper is translated fairly literally in the Persian; but after the 
words "if it becomes clear water" on the top of p. 55, the following is found in the 
Persian : " The principal object of this chapter is to  distinguish between ' Spirit ' 
and 'Soul.' After the latter has beer1 slain, i t  revives when 'Spirit '  is added to  
it, alld is (then) capable of penetrating into any ' Body.' Mercury, and Sulphur or 
Arsellic Sulphide, are the two principal ' Pillars' of this Art, and another (pair of) 
Pillars are Sal-Ammoniac and Silver, or Tin, or Gold, or Copper. And God knows 
(what is the best) ! " 

As the qualities of Gold, Mercury, Sulphur, Arsenic Sulphide, Lime, and Qili are 
omitted, the coiltents of this chapter in the Persian are much less than those of 
the Arabic. Under Iron, the reference t o  its use in sublimations and solutiolis is 
also omitted in the Persian. 

CHAPTER 111. 
This is practically the sallle as in the Arabic. The Persian MS. omits all 

reference to Qalqand. 

CHAPTER I V .  
Here a coilsiderable numbel- of olllissions in the list for the ' Red are found. 

is no mention of gold, mercury, sal-ammoniac of KhurgsBn, qalqant, tinkdr, 
- 

ma&fla@, nat~igt ,  or hellsp eggs, As regards the weights, there are only minor 
differences, e.g., the Persian MS. says that 20 dirhams of Sal-Ammoniac of 
I(_hurisln has to be used for making the 'White,' whereas the Arabic MS. has 22. 



As regards the  Salt  of Qili, the Arabic MS. mentions that, for the 'Red,' 48 
dirhams are lnade out of 1280 dirhams of Qili; while the Persian MS. says qof 
dirhams are ~i ladc from 1272 dirhams of Qili. ' Salt of Dough ' is called ' Food-Salt.' 

CHAPTER V. 
This is stated t o  give a description of the Instruments, but only a very brief 

summary in three lines is found. From the  mention of a ' second furnace,' and of 
' making gold,' a s  well as the correspondence of the  first two items of the extant 
&Irabic with those of the Persian text ,  i t  seems probable tha t  the list is actually 
tha t  of the instrumerits for the preparation of the  ' Red'  which is almost missing in 
the  Arabic. The following is a translation of the Persian : 

" Among the  ' Instruments '  for the  medicines used in making the ' White' 
[sic !-? ' Red '1 are : Fihr ; Saliiyah ; 2 Bariini (jars) with covers for heating ; 
Qiiriirnh (phial) for making Za'fran al- Hadid ; glass Cup (qadah) : large Qintzinah 
(bottle) for solution ; ' second Furnace ' (kfirah) ; Kalbatiin (pincers) ; Ma&ik 
(tongs); B~iitaqah (crucible): Stone Mortar (hdwan) : Qar', Ambiq, and Qdbilah of 
glass (cucurbit, and alembic, with receiver) ; large :l/Tirjal and Sahliin (goblet). Put 
the medicines in a glass Qim' (funnel) under a Sallah (basket) covered with moisten- 
ed felt.  The period of solution for making gold is 74 [Arabic 73-for making silver] 
days, excluding the days in which the medicines are prepared (for solution)." 

CHAPTER VI. 
This brief chapter, which is not found in the  Arabic, deals with the substitution 

of one instrument or substa~ice for another instrument or substance whenever this 
is necessary. 

The following is the list of the contents, so far as they call be read in the very 
imperfect MS : 

Instruments 
Original. Sztbstitute. 

Pots (barnt~i) of the U&al (Aludel) 2 large Jars (deg), one over the other. 

Glass Cup Earthenware Cup 
Hiiwan (Stone Mortar) Iron Saliiyah 
Qar' (Cucurbit) Bastfiqah (an earthenware vessel) 

Receivers Large Containers (aw'iyah?) 
Ambiq (Alembic) A Small Barni (pot) of suitable dimensions. 

Po t  for TasJwiyah (Assation) A Big Pot. 

Filings of Silver. 
Copper of Mausil. 
Copper of Khurasan. 
' Flying ' Mercury 
.\/lartak 
Golden i lZarqa&i~d 
.\lu&natis 

Substances. 
Filings of Ti11 (Qul'i) 
Copper of Khurasan 
Egyptian Rfisukhtuj 
Rahi' (?)  Mercury 
Murdiisanj 
Goldell lqlimiyii 
Filings of Iron. 
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CHAPTER VII. 

This is the main portion of the Persian text, and includes an  account of four 
operations called ' Pillars.' Only a short prCqis need be given of the contents of 

this section and of the separate chapter, which is termed " Chapter on experimellt 
by test (or proof) and the use of proper quantities," as a full translation has been 
given below. 

The First Pillar. (I) As noted later by Professor Datta,  this appears to deal 
with the formation of an alloy of silver and copper. The glass cup containing the 

mixture was heated on a furnace, one and half cubits broad by one cubit high, with 
a hole on each side of it, so that the wind could enter and the smoke come out. 

(I) (a) After the First Pillar there seems to be some confusion in the text as the 
next process is called the Fifth process. This is a method of making Mercuric 
Sulphide from Mercury and Sulphur. After they had been triturated together 
for some time with alum, and heated, the resultant Mercury Sulphide was mixed 
with yellow Arsenic Sulphide, as well, apparently, as the ' silver ' obtained in the first 
process. 

(I) (b) This is followed by a process for making ' Water of Tin,' i.e., Tin Chloride, 
by acting on an amalgam of Tin and Mercury with Sal-Ammoniac. Tliis, and the 
following sectiou, includes a sulnnlary of the description of the U&al, with its furnace, 
given in the previous paper. The account of ' Inhumation,' and the accompanying 
drawing, confirm the accuracy of the conjectural illustratio~l of this process which 
was also given in the previous paper. 

(2) Then follows under the title ' An important preparation to be remembered 
carefully' what is seen by conzparison with the Arabic text to be the Second P i l lar  
of Muhammad bin 'Abdil Malik. I t  is the mystical purification of sulphur by 
washing with a solutiou of Alu111 (' The Lion of Solomon') made in the intestine of 
a goat. 

(3) The Third Pillar deals with the treatment of Arseilic Sulphide which is 
converted into a substance as white as ivory, which whitens copper, softens it and 
removes its bad smell. Probably Arsenic Oxide is meant. 

(4) The Fourth Pillar deals with the treatment of ' Ma&nisiyii.' Reference 
may be made to the relevant portion of the note which Professor Datta has been so 
good as to add to this paper. The process is specially commended as heing better 
than those know11 previously to any Greek Sage. 

(5) Then follows : 
The Chapter on Experiment  by Testing and the use  of Proper Qua~zt i t ies .  
This is divided into various sections. 
b)-(d)  First Pillar, Second Pillar, Third Pillar (including tlie preparation of a 

l R e d  Water ' from Hen's Eggs and sulphur), and Fourth Pillar. Details can be 
found in the traaslation, as well as in Professor Datta's note. 

Preparation of 'Red Gum.' This was apparently an oil prepared by 
distilling zggs. 



(1)-(i) The description is immediately followed by four methods for preparing 
various ' Waters,' called ' Pillars of Tincturing,' viz. : 

( f )  Water of Sulphur ; 
(g) Water of Martak; 
(h) Water of Marqa&i&a ; 
( i ) Water of Mercury. Then follows :- 
( j ) The Process of Fermentation (TaBmfr),  including : 

( i ) The making of ' Zunjufr of the Sages : ' and 
(ii) Solution of Hair : and finally, 

(k )  The Treatment of Sulphur by heat. 

Detailed criticism of the contents of the treatise must be deferred until another 
MS. of the original Arabic has been found, but as al-IChwBrazmi - quotes al-Balai as 
an authority and the latter was a friend of ar-RBzi, it is possible that some of the 
processes mentioned are drawn from one or other of ar-RBzi's works. 

I have to  thank Mr. Stapleton, Principal of Presidency College, for giving me the 
opportunity of describing this interesting Persian translation, as well as for manag- 
ing to  find time, while acting as Director of Public Instruction, to assist in the 
preparation of this paper, and in supervising the preparation of the illustrations: 
arid also Dr. M. Hidgyat Husain for much assistance in revising the translation. 
Whatever value the paper may possess has also undoubtedly been increased by 
the kindness of Professor Datta in appending a note on the Chemistry of the 
processes described in the Seventh Chapter. 

PART 11.-TRANSLATION OF THE SEVENTH CHAPTER OF THE PERSIAN 
RENDERING OF THE 'Ain as-San'ah wa 'Aun as-Sana'ah. 

The Seventh Chapter is on the description of making the 'White' (silver). 
If you wish to  experiment, begin with the First Pillar, viz. : Ceration. 

I t s  test ('aliimrrt) is that  if you put a little of i t  (the cerated substance) on a 
plate of copper and apply heat, it will melt and flow like wax, and the surface of 
the copper will be (white) like silver. The whiteness will in this case not penetrate 
as i t  would if  the ' sharp ' (process) had been used. I f ,  however, you drench it with 
' White Water,' the cerated substance will penetrate until i t  comes out of the other 
side, and both the interior and exterior (of the copper) will be silver. 

I.  Pvocess (tadbir) o/ the First Pillar-and this is sharp (h3dd)- 
Take filings of silver. . . . 4 dirhams: 
Filings of the Copper of Mausil . . I dirham : and 
Fresh Mercury . . . . 2 dirhams. 

First put the filings on a Salayah (flat mortar) and scatter over them a little 
water and wash them. Add mercury and triturate i t  with 2 dirhams of Sal-Am- 
moniac, in such a way that  all trace of the mercury disappears and it becomes 
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black, A cup of glass like this figure1 should then be luted with the following 
mixture: .Dung of animals to the amount of one-third of the clay ; sweat and the 
hair of horses: and a little salt. Cut the hair into pieces with scissors (miqriid), and 
make dough out of these things in a vessel for 10 days. Layer after layer 

of this mixture should be applied to the cup and dried. Then put the medicine into 
that cup and close its joint with salt, glue, and barley-flour, and dry it : and put  some 
clay on its head. When it becomes dry, put it on a hearth (iita&diin), the breadth 
of which should be I+ cubits and the height I cubit. Fire is then kindled round the 

cup, which is arranged in such a way that the fire should not come in contact with 
the cup, and (so) break it. The hearth should have a hole on two sides so that  

air can pass in, and the smoke can come out of it. Kindle a very gentle fire with 

a few reeds or a little charcoal, and if the medicine sublimes in the (head of the) 
cup it must be collected and mixed with the residue. Triturate and sublime i t  
ten times so that no residue remains a t  the bottom of the pot (deg), but all volatilises. 
Then it will be coagulated like the Stone of Sa'd-ad-din.2 

Then take up the 'Sharp Process.' I t s  characteristic ('alamat) is that  the 
mercury is amalgamated with the 'Tin without Body,' Silver and Copper. Then 
melt this amalgam with yellow arsenic sulphide and i t  will become like dregs ; and 
when the mixture is drenched with the ' Water of Tin ' and placed on a hot plate, 
it will penetrate to the other side. 

The Fifth Process. 
~ ( a ) .  Take half a dirham each of pure Mercury, Yellow Sulphur and Alum of 

yaman. Put half the Alum in a stone mortar and above i t  half the Sulphur, 
and, above the Sulphur, the Mercury, and above that  Mercury (the rest of) 
the Sulphur, and above the Sulphur (the rest of) the Alum. Pound them gently 
SO that the Mercury may be amalgamated with the Sulphur and the Alum, 
and go on rubbing until i t  (the mixture) becomes dry and looks like clay. Then take 
a glass and having luted it with ' Clay of Wisdom' let it dry ; and place i t  on a 
hearth as in the accolllpanying figure (Pl. I ,  Fig. I).' Let it remain there, so that  
all the medicines may be cooked, and the Mercury may become dense and black 
like clay. Then pour that &Wate r '  out of the cup, and take out that clay, and 
mix with it 2f dirhams of yellow Arsellic Sulphide. Triturate the mixture in a 

(bitah), and put it on one side so that the constituents may mix thorough- 
ly and may become like dregs. This fused Mercury should be mixed with the 
treated and sublimed silver, and triturated thoroughly. Preserve it. 

~(b) .  Then take up the work of (making) the ' White Water of Tin.' I t s  char- 
--- .- - - - -- - --- - .- 

I The rough figure in the MS. (v ide p. 449 of reprint ~n/vn) shows what might be taken as a beaker of a modern chemi. 
cal'sborsto'Y 

the act~lnl apparatus l~sed c t .  PI I .  Fig. I .  
' No Other reference has been found to this alchelllist. b11t the name mag be a corruption of the Mu'in-ad-din men- 

l i n e d  On p % Meurn. Stapleton and Azo's paper on the Rimpin  MY. (MIM~VS,  A.S.B., 111. 1910). 
*Ith0"gh "'awing ir placed Ilere the apparatus shown is evident$ the same as that used in the previous proceu 

O' theP"st Pillar a3 well as In the n u t  process for the Water of T i n '  The Plate figure is a ~0mpoSitit. 
o''''ss the oPellin~s are not indicated in this place by the copyist but olily ill the next two drawilws of the furnace. 
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acteristic is that if something is written with it on a plate (tasht) or signet stone, and 

these are made hot, the writing will appear as if it had been written in silver. And 
if one takes a sheet of biritzj (brass) and heats it, and puts it in this 'Water ' then it 
will become white, both externally and internally, with the help of Allah. 

Process of (making the) ' Water of Tin '  (rasgs) 

Take Tin (ra~iis qal'i) . . . . . . 10 dirhams. 
Pure Mercury . . . . . . 20 ,, 
White Crystalline Sal-ammoniac of KhurBsgtl . . 20 ,, - 

Melt the Tin (qal'i), take it from the fire, and when i t  becomes cold scatter 
Mercury over it and leave them until they become mixed. Then again melt 

- 

them and shake the amalgam over the fire, and then remove it so that it may 
become cold. Next put it on a Salaynh and pour sweet water over it and tri- 
turate it. Then wash it, and having added Sal-ammoniac, thoroughly triturate 
the mixture and put it in a crucible, luted inside with the 'Clay of Wisdom.' 
Close its mouth firmly, and heat it for one night on a fire of dung, so arranged that 
2 gaz [probably cubits] of dung will be both under and over the pot. Then open 
(the pot), and (having removed the mixture), put it on a Salayah and again triturate 
i t  (thoroughly). Then replace it it1 the crucible and after firmly closing the joint, 
heat i t  over a fire for three nights in the manner already stated, so that the 'Spirit1 
may be calcined with the ' Body ' (the Tin). If i t  (the compound) be then placed 
on a heated plate of copper, the 'Body ' will penetrate along with the 'Spirit ' ;  
after which it is placed in an Aludel and sublimed. If, however, it does not pene- 
trate, heat i t  again until the ' Body ' penetrates along with the ' Spirit.' 

Next, take the pot of the Aludel-the inside of which is ( ?  glazed)-the length 
of the pot being one cubit (&irar) and the breadth one span (dast). I ts lip should be 
turned down like that of a qidr (cooking pot) and be of this shape.' Half the 
pot should be luted with the 'Clay of Wisdom' to the thickness of a thumb, and 
on the other half there should be made for it [4 handles] of clay. Dry the sides of the 
Aludel, and make a round hearth like the hearth of the sweetmeat makers. There 
should be two round holes, one on the right and another on the left side, at the 
height of the thickness of a horizontal brick.' 

Place the pot (deg) on the hearth. The distance between the bottom of the pot 
and the earth should be one span, and the sides of the pot should be at  a distance 
of 4 fingers from the [sides of the]  hearth. Place the medicine in this pot* 
Take a cover (si/bl) of unglazed &adar-the glaze being only placed just above the 
lips of the aludel-and rnake a hole a t  the distance of 3 fingers on one side (of the 

1 The rough drawing of the open aludel is the same as that previously given in the text (p. 449) : but immediately 
afterwards occurs another sketch of the fnrnace (or hearth), carrying the pot of the Aludel without a cover. 

The translator omits the details given in the ~ ~ ~ b i c  of the Jimendons of the Murlauqad (height 2 spans and 
breadth 3 spans) but some light is thrown on the previously obscure measurement Sbahanhah: vide Messrs. Stapleton 
and Azo, Memoirs, A.S.B., I, p. 63. 
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cover). The hole will be the breadth of a packing needle, so tha t  a bodkin of this 
may enter (vide PI. I ,  Fig. 2). Join the cover (sarpl&) and the aludel, 

and cover it (the junction) with a piece of linen or cotton of 3 fingers' breadth, 
closing it in such a way that half of the cloth is on the pot and the other half 
on the cover. The cloth will be covered with ' Clay of Wisdom.' Place the appara- 
tus on a brisk fire, keeping the hole open so that  the moisture inay go out of it. Then 
close the hole firmly, and after maintaining the fire for one whole day, remove the 
bodkin from the hole. If any vapour comes out, the treatment is not over ; but if no 
vapour comes out, the treatment is complete. Then leave i t  till i t  becomes cold, 

and open the joint. Put  what has been sublimed, together with the dregs, on 
a saliiyah, and mix with it fresh mercury to  the same amount as  the dregs, and 
pound them together; and then put them again in the aludel and sublime them 
5 times as before on a brisk fire. The first time it (the sublima'te) will be black, 
the second time whitish-red, the third time ash-coloured, the fourth tinie light 
gray (a&mat) and the fifth time it will be absolutely white. Then take i t  out and 
preserve it. 

Solution is next dealt with. . . . . Take a phial, sufficiently large to contain the 
medicine. . . . . A sieve (mini&al) is inserted in a funnel (qim'), and after the medicine 
(the sublimate) is placed in it the funnel is inserted in the phial and over the 
bottle is placed a basket (sallah) or cage (qafa~) ,  made of felt, of this shape 
(Pl. 11, Fig. 3). Heap fresh horse-dung over the cage, and change the dung every 
week. In 40 days it (the mixture) will be dissolved, and white water will come out by 
the help of Allah, the Most High. Then take the 'Sharp Water '  which was mixed 
with the prepared silver, and having placed it in a luted cup with half (the volume) 
of this (new) Water, place the cup in hot ashes as shown in the figure,' and let i t  
undergo coction until it consumes this (the mixed liquid) completely. Then place 
(the product) on a copper plate and heat it. I t  will flow on the plate and penetrate 
to the other side and will make i t  white like silver. 

An Important Preparation to be remembered carefully [Second Pillar]. 
2. Take 11 dirhams of Alum of Yaman, and having pounded i t  thoroughly put  

it in the bladder of a goat and close the mouth. Take a Cauldroll (mirial) and put  
water into it and heat it, and place the closed bladder in it. Go on with the coction 
till the Alum is melted and becollles water. Then take 6 dirhams of yellow Sulphur 
and triturate it on a palayah. pu t  i t  ill a glass cup, and drench it in the sun with the 
water which was in the intestille of the goat, and experiment with it on a hot plate. 
If it is not affected, neither producing smoke nor being burnt, its treatment is com- 
plete: otherwise drench i t  again with that water, and continue the process even 20 

"mes till it becomes fixed, neither producing smoke nor being burnt. 
3. Next begin the 'fhird Pillar which deals with the treatment of Arsenic Sul- 

phide* Its test is that it becomes white and stony like ivory and marble. It also 
Copper, making it soft and rernoving its bad smell. 

' A rough sketch of the cup on a sand bath is given in the text. 
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This is the Process of the Third Pillar. 

Take Pure yellow -4rsenic Sulphide 2 ratls, 
Filings of soft iron 4 ratl, and 
Salt of food, or bitter salt + ,, 

Triturate the Arsenic Sulphide thoroughly in a stone mortar, or on a iron 
Saliiyah, and sieve ' it through silk: and pound the salt into small fragments. Con- 
vert the filings into Za'friin by the following process. Spread the filings on a sheet of 
paper on a wooden plank and scatter over them sharp vinegar, so as to wet them 

completely, and then let the mixture dry in the shade. Test by the feel of your 
fingers if all trace of the filings has disappeared. If the mixture has become soft, 
then i t  is all right, but if not, vinegar should again be scattered over it, and it 

should be shaken and dried and tested, until it is turned into rust. Pound it 
thoroughly. Next mix with it the arsenic sulphide and salt and put the mixture 
in a Copper pot. Fill up the pot with vinegar to  a depth of three fingers and stir 
it with a stick. Cover the (mouth of the) pot with paper, so that dust may not 
enter into it, and place i t  in the heat of the sun. Shake it every day, in the morn- 
ing, a t  noon, and in the evening; and during the night keep it in the house till it 
becomes dry. Pound the product in a stone ~aliiyah. Then having sieved it 
through silk, place it in 3 jars (barni) the inside of which has been glazed, the length 
of each jar being I span and each having a cover of this shape [vide text, p. 4521. It is 
necessary that the ' Clay of Wisdom ' should be applied to all of them as has already 
been stated. Dry them in the shade and put the medicines in them, and close their 
joints firmly with clay. Place them for one night on a brisk fire, or in a hot furnace 
(tannGr), so that below and above will be about a cubit of fire. Remove the jars from 
the fire in the morning, open their mouths and take out the mixture. Put it on a 
+aliiyah, and after triturating thoroughly, pour on to it a small quantity of sour 
vinegar. Then dry the mixture and put it again it1 the jar and heat it thrice.' 

1 MS. purnd, ' boil,' for bizad. 
:! The following translation of the Arabic, which is equivalent to the preceding page, will enable the reader to under- 

staud how the Persian translator dealt with the Arabic text. These two sections come i~nmediately before the account 
on the Aludel translated on pp. 62-64 of Messrs. Stapleton and Azo's paper already referred to. The Arabic text (which 

was not previously published) will be found in Appendix A. c r  This is the Chapter on the Preparation of the Second Pillar. 
Take I I dirhams of S a i r n r n  Sulaimuni (the ' Lion of Solomon '), and after powdering and triturating it, put it In the 
iutestines of a goat, and tie their mouths firmly. Take a cai~ldron (lnivjal) or large l'ot (linjir), and pour water into it 

and heat, and put into the water those intestines, and subject to coction for several hours, so that the 'Lion' rllay 
dissolve and become water inside the intestines. Then take i t  oot and take 0 dirhams of Yellow Sulphur and triturate it 

on a saliyah and put it ill a glass cup, and drench it for z days In the sun with the water which was inside theintestiness 
Then test i t  on a hot plate. If it re~nains and does not produce s~noke and does not burn, then yotlr object is attained, 
Otherwise contintle to drench it with that  water and test it till it remains b e d  over fire aud does not luelt, nor produce 
smoke, nor burn, though this nlay have to be done zo times. Then put it on one side. 

Next begin the Third Pillar, which deals with the treatment of Arsenic Sulphide. Its test is that the Arsenic s"- 
phide becomes white and stony like ivory or ~narble. I t  also tinctures Copper very beaotifully. lnaking it and 

removing its bad and rapidly diffused smell. And Guidance is from Alloh I 

The Third Pillar, which is the Chapter on Preparation. 
Take z rallr of Yellow Arsenic Sulphide which is like fish-scales, viz.,  the laminated ~ ~ d i - a q  and no other kind ; 

or (j4 ,qrhamP [text 621, of Filings of Soft Iron and I t is  the Yemale, and I +'all. 128 dirhams, of sweet Or bitter "lt' 

Trltluate the ~~~~~i~ Sillphide thoroughly in a mortar of stone or iron-no other being desirable : and sieve i t  
silk' 



*hen take the three pots of the aludel which are of this shape [vide text, p 452.1. 

~h~ length of each should be a cubit,' their breadth one span, and their lips should 
project by about four fingers breadth. Cover them with three earthen covers. 

Make a hole in (each) cover, as has been stated before in the  reparation of the ' water  
of Rasa$ (Tin). Heat them for a whole day, a t  first gently, and then Padually 

increasing the fire to three sticks, each stick being about 4 fillger breadths, and of 
willow (bid), When you remove the test stick from the hole of the cover, if you find 
that volatilisation is still taking place, make up the fire again, but  if not, stop the 
fire. Leave it one whole night so that  all becomes cold. Then open the mouth of the 

aludel and put the mixture on a Saliiyah and pound what has already been sublimed 
with a small quantity of the dregs for three days. Then mix with it (the powder) 

one ounce of powdered copper oxide (riiisu&Iztaj), and one ounce of Armenian borax 
which is used by bakers, ar,d put  the mixture in bottles similar to rose-water flasks, 
the neck of which is thin and long-like this f i g ~ r e . ~  Half of the phial (qdriirah) 
should be covered with clay. Put  in every phial 4 ounces of fennel flowers ( a d l z i z ) .  
Make a gentle fire of willow over the head of the phial. After keeping the tube in 
the head (of the phial) open so that all the moisture can escape, close the head and 
maintain the fire for a whole day. Then leave i t  till i t  becomes cold, and open its 
-- - - - -  - - - -  

Pound the salt. Convert the filings into Zn'fvin by the following process. Spread the filings on a piece of paper placed 
on a wooden plank and scatter over the111 sharp salty vinegar, and stir those filings nntil the lower and upper portions 

become moist and the vinegar rises over them and flows away. Let the111 dry in the shade, and test them. If by the feel 

Of your fingers they appear to be pulverised, then i t  is all right. Otherwise sprinkle vinegar over them a second or a 

third time until they are felt, when dried completely, to be reduced to powder. Then pound it thoroughly in a mortar. 
Next take the arsenic sulphide and salt and the filings tvl~ich have been converted iuto za'frin, and put them in a 

vessel ( F a r / )  of oil7 ghnqlir [gloss : large drinking cup (jinc)]. Mix them thoroughly, and pour over them sour vinegar, 

are completely covered to the depth of 3 joiued fingers, and cover the vessel with a piece of paper tied over i t  

yo that the wind may not cause dust to enter, and put the vessel in the sun for several days. Shake i t  each day 

t h o r o u ~ h l ~  thrice, in the morning, a t  noon and in the evening, and place it a t  night under cover. If the day is cloudy 
and it is put the mixlure in a pot called ' S n h r  Zirri ', which is made of pottery (fiazat). Kindle a brisk fire 

it that the vinegar may be driven off and the mixture becomes uearly dry. Expose it to  the air on a piece of 
'loth. If moisture or dampness is not found in i t ,  either after exposure to the sun or to fire, take and pound i t  

in a stone mortar. 
Then 

sieved it through silk, take for it 3 jars of pottery, glazed inside, the length of each of then1 being ' 'pan, each having a cup.shaped cover. The top of the jar will enter iuto this cover as shown below. [The rough 

sho\\'s 3 Jars with 3 covers, the dlameter of the latter beinggreater than those of the jars]. Apply the Clay, made 
Irom 'lay mixed with ird each by measure of dried animals' dung and hair from the mane of animals chopped into small 
Pieces' and luade into dough for 10 days. Each of the jars aud cups will be luted separately with this clay to the 

thickness of a thumb and be dried in the shade so that  the clay may not be cracked. Then fill the jar with the 
dissolved and triturated medicine, and put the cover on it,  and having closed the joint with this clay, dry it thorollghly 
in the shade. 

Next kindle fire in a furnace (tennip) by nleans of a i m i d  (linen) etc., so that there may be 2 cubits of live charcoal 
(iu the fllrnace) and plunge the jar into the luiddle of the charcoal, and close the head of the furnace. Keep the jar in 
lhe furnace for a whole night and take it 011t in the morning, and let it cool from the fire for 2 hours. Then open the 
aPparatus and take out the medicine, alld having  laced it on a l a l i y a h ,  triturate it, and sprinkle over it a little sour 
!legar it and return it to the jar, and repeat the luting and coction thrice. If making the jar of pottery be 
lnconvenient~ then take green jars which have been oiled illside and outside, and make the covers of round-bottomed 
fh*ir' And if coction in a furnace be difticult, bury the jars in the fire of the furnace (crtrSn) used by kammdm keepers. 
In this make a fire about a cubit below the jar and sinlilarlp a cubit above. 

M. H. H. 
has erroneously ga, (yard), The whole paragraph seems to be badly translated, or surumarised. 

' OLuitted, 0s i~ the copy o ~ l y  j short-necked flasks are &own. 
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head. You will obtain in the neck of the bottle a product as white as snow, which 
will whiten copper. More than 2 ratls of medicine should not be placed in an aludel 
a t  the time of sublimation : if more, i t  will not be sublimed. 

4. Next, perform the process of the Fourth Pillar, i.e., of ' Madnisiyii'. 
The 

sign that the treatment is complete is that when the Ma&nisiyB is sublimed, tritura- 
ted and coagulated in the same way as the Arsenic sulphide was, and then placed on 
a heated copper plate, i t  will liquify and make the copper white like silver (qamar). 

Process of the Fourth Pillar. 

Take & a ratl of fresh Mercury, I ratL of food salt and $ ratl of Alulll of Yaman. 
Pound the salt and Alum together. After putting half of that mixture in a mortar 
(hiiwan), place the mercury in a linen cloth and scatter dung over the medicines. 
Then put  the other half of the medicines on the mercury, and pound the mixture 
for a whole day. Then take out the mixture and put i t  in the second Aludel and 
close its head with salt, glue (&itmi), and the flour of barley, these in turn being 
covered with clay. Then kindle a medium fire (underneath) from morning till noon, 
and leave the aludel till i t  becomes cold. After opening its head, mix what has 
been sublimed with the dregs and pound them both thoroughly. Put it (the mix- 
ture) in an aludel and sublime it thrice. Then take it out of the aludel and 
pound it. 

Take I ounce of ordinary Mercury, 4 ounces of the best Mercury (?), and 4 an ounce 
of the ' Body ' of Ma&nisiyii, total 102 dirhams (sic ! ) , I  neither more nor less, and 
pound i t  SO that all the ingredients will mix together. Then drench them with the 
dissolved 'Water of Tin '  (Ra~d: Qal'i) which remained in the glass cup (jlim), 
and dry i t  in the sun, and triturate it. Take a funnel (Qim'), a bottle (Qinninah), 
a sieve (Minkhal), and a basket (Sallah) or a felt-covered cage (Qafa~) .  Place the 
medicine in the sieve, the sieve in the mouth of the funnel, the funnel in the inouth 
of the bottle, and the bottle in a ditch. Wrap the basket in felt (namad), and place 
i t  over the bottle. Then cover i t  with horse dung as shown (vide PI. 11, Fig. 4). 
Change the dung every week as has been said before, until it (the medicine) is dis- 
solved. In  33 days i t  will be pure water. Take this water and proceed with (the 
process of) its coagulation. 

Method o/ Coagulation of this Water. 

Put  this water in a luted glass cup (qadah), and place on it another cup of similar 
shape, also luted. Close the joint firinly with barley flour, glue, and roasted salt, 
and lute i t  with the 'Clay of Wisdom.' Dry it thoroughly on hot ashes over a 

gentle fire for some time, as shown in the f i g u r e . V h e n  the water has coagulated, 
i t  will become a hard stone. 

Take this stone and triturate it, and after throwing one dirham of it on to 2700 
dirhams of Mercury, Lead (Usrubb) or Tin (Qal'i), subject it to the process of 

1 The total should be 5Ll i  dirhams. 
2 The figure is omitted, as the drawi~lg is incorrect, only au ope11 pol on all ash-baLh being shown. 
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lIst inzal1 over a strong fire. What collects a t  the bottom of the (lower) crucible 

(bGtah) will be pure silver. Project one ( ?  dirham) of this elixir on to 1350 dirhams 
of Copper of Mausil, and pure silver will be produced which will be everlasting and 
in no respect defective. Be assured that no City, nor any Greek Sage, had any 
better process than this. I have explained this fully, and intentionally repeated 
almost all the processes, so that  all will understand clearly and be in no doubt or 
hesitation regarding them. When anyone will experiment, he will be able to pro- 
ject it (the elixir) on the ' Bodies ' if Almighty Allah wills.' 

The Chafiter on Experiment by Testing and the use of proper quant if ie~.~ 
(a) Know that when you intend to take up the work of this chapter, begin, 

in the name of Allah, with t.he First Pillar. This is the treatment of Za'friin-Hadid. 

The sign (that the treatment is complete) is that if, after i t  has been treated, a small 
quantity of it is projected on to molten silver, the silver is turned into gold. 
When it is beaten with a hammer (mitroqah), it will become white, and when left, it  
will again assume the colour of gold. 

Process of the First Pillar. 

Take 74 dirhams of iron or steel filings, and, after mixing triturated and heated 
ArsenicSulphide, pound them together. Take a jar (barnz) with a cover, and having 
luted it, let it dry. Place in it the filings and Arsenic Sulphide, and having closed 
its mouth firmly lieat it for one night. Take it out in the morning and let i t  become 
cold. Then open the joint and remove the medicine. Pound the latter thoroughly 
and subject it to the process of Isti~zziil in the BGt-bar-BG! of this shape (Descensory :-- 
for figure vide PI. 111, Fig. 5). Then take out the medicine and having pounded i t  
thoroughly, again treat it in the same way until it is purified. Thoroughly pound i t  
again and having placed it in a bottle (qiiriirah), add to it four ounces of distilled 
vinegar. Leave the bottle in the heat of the sun for 2 0  days, shaking i t  every day 
SO that all may be dissolved to water. Then put it in a cup, and place the cup 
on hot ashes until the water is coagulated. Then take out the solid and triturate it 
and leave it. I t  will be red like wars.3 

(b) Then take up the process of the Second Pillar ; viz., the treatment of 
Zanjlv.  The sign (that the treatment is complete) is that when it is triturated for 
six hours it becomes like dough ; when dried and broken into pieces its interior 
will be found to be red. Pound a s1nall quantity of it. Pouf a little water on to a 
silver plate and having added this Zanjiir, place the plate over a fire and leave i t  
&ere for as long as it takes to count roo. Then remove it and wash it : after which 
it will be seen that the silver has become red like copper.' 

- - - 
' After this a gap of over 4 a page occurs in tile transcript. What follows is possibly an entirely differelit treatise, 

though its contents are similar to  what has gone before. ' Or ' sklUul mnnipulation ' ( h a a h a h ) .  
'tprobably 'saffron.' 6 Owing probably to the formation of a film of Cuprous Oxide. B. B. D. 
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Process of the Second Pillar. 
Take 3 ounces of the Zan~ar  of Hims (Emessa), and pound i t  with grape vinegar 

for 2 hours, and add more vinegar whenever i t  is dry till it becomes soft like dough. 
Then take 10% dirhams of steel filings and scatter them over i t  (the Zanjar), and 
having thoroughly triturated the mixture, preserve it. 

(c) Then take up the Process of the Third Pillar, as well as that of the 'Red 
Water.' This Pillar deals with the treatment of Copper. I t s  sign is this. Take 

2 dirhams of molten copper and one dirham of amalgamated silver. Put one 
dirham of these two dirhams of molten copper in the bottom of a crucible (bGtah) 
and over this, one dirham of pure silver, and over this again, one dirham of molten 
copper. Then place the crucible in a furnace and leave it till the silver has 
become yellow and tinctured without the silver having undergone any increase (in 
weight ?). Repeat this melting two or three times, each time washing it with the 
water of yellow and green vitriol till i t  has become purified and the colour (riii) and 
smell has disappeared. It will be good for the 'Work,' one helping to melt the 
other ; and it will also confer lustre. 

If this silver is melted once again with a similar quantity of copper it will have 
a still better appearance but it will be difficult for the ' Work.' If, however, it is 
heated and melted again and distilled vinegar is poured on to  it it will become soft 
and be more useful for the 'Work.' 

Process of the Third Pillar. 

(.i) Take four ounces of the red Copper of Khurgsiin and two ounces of yellom? 
Sulphur. Melt the copper and add the yellow sulphur little by little, removing all 
the burnt copper until all the copper is burnt and no trace of sulphur is left. This 
copper is called ' the Male.' It has no shadow, i.e., if it is melted with anything it 
imparts only a little colour. 

(ii) After this engage yourself in the treatment of the 'Red Water,' and the 
drenching of that Copper. I ts  characteristic is this that if you take a quill ful l  of 

that water and make a dot on a white (silver) dirham, it will make the silver yellow 
like gold, and after a while it (the silver) will become black as if it had been burnt. 

Process of the ' Red Water.' 

Take the yellow of two Hen's eggs and an equal weight of yellow sulphur, and 
triturate this mixture thoroughly. Then take a cucurbit (gar') of glass-or an 
earthenware jar-and put this medicine into it and place an Alembic on top as in the 
accompanying figure (vide PI. 111, Fig. 6). The Cucurbit should be a cubit ( 8 i r l ' )  
long and the length of the Alembic should be one span (dust) or more. Close (the 

joint between) the cucurbit (and Alembic) with barley flour, roasted salt, glue and 
clay. Distil by means of fuel as in the following process :- 

Take a cauldron (mirjal) and place it on a stove ( a l add~n) ,  and fill it with 
water through the holes which have been left open for this purpose. Then place the 

cucurbit in it (the cauldron) and lute the exterior of the cauldron well. ~eneath 
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the (spout of the) Alembic there should be placed a Receiver, and the inoutll of 
the Alembic should be joined with the mouth of a bottle (qinna'l~nh), the joint being 
closed with barley flour, glue, salt, etc., so that  the smell of the substance may not 
escape, Keep a strong fire below the cauldron. Whenever the water decreases, add 

hot water-if cold water be added the cucurbit will break--and continue the fire 
till the (volatile) moisture (of the medicine) has disappeared, the renlainitlg fluid 
being thick and red. I t  will be clearer and less red when i t  is cold. 

Then place the burnt copper in a luted cup and pour this ' Red Water ' over it 
in such a way that i t  is more than covered by the water. Place the cup in the heat 

of the sun or on hot ashes, (removing it) thrice and then triturating it. Put  it in an 

earthenware jar (bnrrzi) and heat it one night on an oven (talz~ziir). Take the 

mixture out in the morning and after pounding it ,  put  i t  in a cup and drench it 
(with the Water). Put it again in the jar and heat it thrice till it becomes red like 
Zzuzj~hffr (Mercury Sulphide). Finally po~uld and preserve it. 

(d) After this, take up the Fourth Pillar which deals with the treatment of the 
Golden Red Stone, i.e., the Red Ruby. I ts  characteristic is that sometimes it comes 
out as a light-coloured (sabak) ruby, and sometimes it comes out yellow. Both 
of them are useful. It is called the ' Red Sulphur.' If a small quantity of it is 
pounded, and throw11 on to melted silver, the silver is blackened. 

Process of the Fourth Pillar. 

Take eight dirlznllzs of flaked yellow Arsenic Sulphide and three dirhnnzs of sul- 
phur of Iraq. Triturate the sulphur separately and pound the arsenic sulphide 
separately in a stone mortar (hawan). Put  one-third of the sulphur (i.e., I dirham) 
in a glass cup and lute the cup with ' Clay of \Visdom.' Make three handles for the 
cup,' and place it on a stove, and put the arsenic sulphide on the sulphur, and 
the rest of the sulphur on the arsenic sulphide, and invert another unluted cup 
on the first one. The figure is this."ake a hole in the bottom of the upper cup, 
and place them on a stove, and insert a long iron rod in the hole of the upper cup in 
such a way that it does not reach the bottom of the lower cup, though- it can stir the 
contents. The figure is this (vide P1. 111, Fig. 7). Close the joint of the cups, 
and of the stove, firmly. Maintain a gentle fire till both the sulphur and arsenic 
sulphide are melted like water, and leave them till they become cold. Then open 
the head (of the cup) and take out the (mixture of) medicines which will resemble 
either a red or yellow ruby. Finally triturate and preserve it. 

( 8 )  After this, take up the preparatioll of the ' Red Gum.' The,test ('nldmat) 
it is that if you put the weight of a sesalne seed of that ' Red Gum ' on a (silver) 

dirham and heat it, it will become yellow : but when the fire is strong, the colour 
d lsa~~ears  and the silver will return to  its former state (of whiteness). 

1 G,s 
& I) cjj Tile drawlug shows a round cup handles, b ~ ~ t  the phrase really nleans a ' triangillar cup.' ' Omitted it 13 Shown in the next figure. 
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Prepnrotiogz of the ' Red Gum.' 

Take 20 eggs and separate their yellow, and beat up their whites thoroughly 
with the hand. Put  the white of the eggs in a glass cucurbit and connect an 
alembic firmly with the pot. Place the cucurbit in a cauldron (mirjal) in the same 
manner as has been described in the process for the distillation of the ' Red WaterB 

alld make up n strong fire so that  the white of eggs will be distilled. Keep it in 
a bottle (qiiriirnh). Then take the yellow of the eggs and beat it thoroughly with 
the hand in a pot, and distil it on a dung fire so that its water will be distilled 
glittering like quick-silver (simabi), and the red tincture will reiriain in the cucurbit. 
Separate that  water and preserve that  tincture, for i t  is the dregs. Place them in a cop- 
per cucurbit as shown in the figure,' and keep fire below it  so that its oil (raudan) 
will be distilled and the dregs will remain in the cucurbit. Then take this oil (du,hn) 
and the dregs, and cover thein with the white distilled water. Keep the.mixture in 
a luted cup, and place i t  on a hot fire so that the water becomes red. Then place 
the tincture of the oil and the dregs in a bottle and preserve them. If this 
substance is buried in dung, i t  is better. It is also permissible to heat the yellow 
of eggs and the dregs of the white (of eggs) in a cucurbit and cover them with 
distilled water of the white of eggs. 

(/)-(i) Afterwards take up the preparation of the Pillars of Tincturing. They are 
four in number. The first is the ' Water of Sulphur.' [The second-the ' Water of 
Alartak '-is omitted here froin the text.] The third is the ' Water of Mnrqn&i$zd,' 
and the fourth is the ' Water of Mercury.' 

( / ) The test ('nliimnt) of the ' Water of Sulphur ' is that if the sulphur be heated 
i t  will become a stone like nl-qili and light ashes, and when it is melted and 
rubbed on rings, the (colour of the) latter will become like gold, though the colour 
will not be very lasting. 

PrePnration o/ the ' Water o/ Sulphur and Alkaline Salt.' 

Take 2+ ounces of Sulphur and 5 ratls of Qili, and after trituration put them in 

a Sa&riyah (?Sii.&ar-a large drinking cup) and pour water into it. Boil it till two- 

thirds have disappeared and one third remains.' Leave it till it becomes cold. 

Then alkaline salt h i l l  appear coagulated on the top of the water. Take this salt 

and dry i t  in the shade. Mix two ounces of this salt with sulphur (and alkaline 
salt) ' and pound the mixture. Put  this in a luted bottle (qiiriimh) and dry it. Close 

the mouth of the bottle with Qili, white of egg, salt, glue and ' Clay of Wisdom.' 
Heat the bottle on hot ashes or over a gentle dung fire. Open the mouth of the 

bottle the next day. Put  i t  (the contents of the bottle) in a luted glass cup 
__ _ --.- 

1 The fig~lre is the same as that given in PI. 111, Fig. 6 ,  except that the spout of the Alembic is show11 e l t d i n ~ ~ l l ~  
knob, and apparently a grate is indicated in the stove. 

1,iterally "four d i n g s  havc disappeared a(ld z d n , , ~ ~  remain." A d i n g  is one-fourth of n dipham. 

3 As accordiilg to the 4th Chapter of thc Arabic versioll of the 'Ain-as-Sn,tcnh,  5 va!ls of (lriell l l i l i I'lnllL 

pr(,cluce 2 )  oz. of crude Sodiom cnrl,o~late, t l ~ i s  will be 8 l l l ixt~~re of So(liun1 polysulpllide and sulplllde. n.n.''. 
4 l ' rc s~~~unl~ ly  this plirn~c slioul~l 11r (leleterl. 
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(qudah) and  pour'^^ ounces of sweet water into it, so that it (the inedicioe) will he 
dissolved to a red liquid. Take it and preserve it. 

(g) Then take up the preparation of the ' Water u/  MartuQ.' I t s  test is this 

tllat if it is cooked and purified, and a dirham is placed ill it, the coin becolnes red ; 
but that colour is not lasting. 

Preparation of the ' Water of Martak.' 

Take I ounce of Martak, 3 ounces of red or yellow Arsenic sulpliide, and 
3 ollnces of dry Quicklilne (nGrah). Triturate them thoroughly and keep t l ien~ in a 

luted cup. Pour thrice its weight of water on to  the mixture and boil it till tlie 
water becol~~es red. Then filter it and preserve i t  in a bottle. 

(h )  Then take up the preparation of the ' Water of Marqa&,i&a.' I t s  test is that 
when writing is made with i t  on clean sword blades, or on glass i t  will become 
black, aiid when this blackness is removed, i t  will appear as if gilded with gold. 
This will not disappear unless it is rubbed away. 

Take 2 ounces of golden il/larqa&is&i and triturate it with distilled vinegar, or 
boil it for one day with distilled vinegar. Dry it and pound it. Place i t  in a 
cucurbit and put the latter in a cauldron. The cauldron should be filled with water. 
Distil once, and preserve it (the unaltered residue). 

( i )  Then follows the preparation of the 'Water of Mercury.' I t s  test is that 
if sublimed, calcined, reddened, and dissolved Mercury is kept on a silver plate 
the latter will remain red as long as i t  is not cleaned. 

[Preparation of tlze ' Water o/ !llcrc~ry.~] ' 
Take 2 oullces of ' Flying Mercury,' 29 ounces of Alkaline salt and 5 ounces of 

Egyptian Painters' Vitriol. Poulld tlle Vitriol and the alkaline salt, or food salt, in 
a stone niortar (hawan). Put  half of this (mixed) medicine on a ~alayah. Rub the 
Mercury through fine lillei~ (kirbas), aiid squeeze this iiiercury over the inedicille. 
Then scatter the other half of the rnediciiie over the mercury, and triturate it 
(the mixture) for a whole day so that all trace of mercury will disappear. Tlleii 
place the mixture in an aludel, lialf covered with clay. Put  (a cover of) &a@r 
(greenish clay), such as is used by potters, on the moutll of tlie aludel. There 
sllould be a hole a t  a distalice of 4 fingers froill the toy (of the cover), the size 
of tile hole being sucli that a stick of tlle thickness of a packing needle can en- 
ter. I'ut the medicine in the nludel, (tlle latter being) as shown in tire figure.' 

tllc joint of the Aludel wit11 salt, glue and barley flour, and place the 
lludel 011 a stove (rita&dd~r). The height of the stove should be 2 spans, and 
its breadtll -3 spans. T h e  stove should contain two openings, one on tlie left 
and otller 011 tlie right (of tlir door). Tlie Aludel sliould be lnounted on the - - - 

Title omittecl. 

' O1ih a r O u ~ l l  imwing of r rlosecl amply dudel is give11 in the text, wit11 l~n,dles .  i u d c s a d  on the lower portion. 
\vsp up. 
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stove according to  the figure.' There should be a distance of one span between 
the bottom of the Aludel and the ground. The space between the sides of 
the Aludel (and those of the oven) should be four fingers for the flame to play in. 
After maintaining a gentle fire from morning till noon, take out the stick from the 
hole. If anything like dust has collected on the stick, continue the fire, but if 
not, stop the fire, and leave i t  (the apparatus) until i t  becomes cold. Then open 
the joint, and after placing on the Salnyah what has been sublimed triturate it. 
Repeat the subliination from morning till night. Then again take out what has 
sublimed and triturate i t  and sublime it  a third time from morning till noon. 
Then take i t  out and preserve it. 

( j ) Next take up the Process of Fermentation (TaKlzmir) and it  is as follows :- 
Take 2 ounces of Qnlqagzd and put it in a luted earthenware kiizah2 and, after 

inserting the stopper and closing the mouth, heat for one night. Place the 
inedicine in a crucible and place another crucible (biitah) over it. Then after 
closing the joint firmly, blow up the fire till the crucible becomes red. Then leave 
i t  till i t  becomes cold and open the mouth of the crucible. If the medicine is not 
reddened, return it t o  the crucible and kindle fire till the medicine is red. Take 
this medicine and preserve it. 

( j ) (i) Next take 14 ounces of yellow Sulphur and after triturating it with the 
reddened Qalqand, keep the mixture in a luted cup. Boil six ounces of 'sublimed' 
(mus"ad) and distilled vinegar in a cucurbit with 'un-sublimed' vinegar as in 
the f i g ~ r e , ~  and heat i t  thoroughly so that the smell of the sulphur and qalqand will 
disappear and the vinegar will be tinctured. Finally filter the vinegar. 

Then take sublimed mercury, and having placed it  on a ~ a l l ~ y a h  drench it with 
sufficient vinegar t o  consume it. Triturate i t  until i t  is dry and keep it in a luted 
jar (barfzi). Close the rnouth of the jar, and joint (of the cover), firmly with 
' Clay of Wisdom.' Dry it, and heat i t  in an oven in such a way that the distance 
between the fire and the bottom (of the jar) is one span (dust). After leaving it 

till i t  becomes cold, take out the mercury and put it on a Salayah. Drench it 

with this vinegar, and, having triturated it, let i t  dry. Put  it again in a jar, and 
heat i t  thrice. I t  will then be reddish yellow. This is what is called '~eddened 
IvIercury ' and what the Sages term the ' Zu~~jufv of the Sages.' 

( j ) (ii) Next take some ' Dissolved Hair ' and wrap it  in a piece of coarse cloth. 
Stretch this cloth over a glass funnel (qzm') and place this funnel in the neck of a 

large glass bottle (qinnitcah) aird the bottle ill a basket (sallah), and the basket in a 
cage (gofa.;). Dig a ditch ie the ground, the depth of which should be 2 cubits and 
the breadth also 2 cubits. Make a depression in the earth (a t  the bottom of the 

1 In  this sccond rlrawil~g. I~owever, the p o l  is s110wl1 illscrlcfl al111os1 c ~ ~ ~ ~ r l ~ l c l e l y  ill l l ~ c  oven. 
Z [Jrle meaning of I\u;nlr is e long narro\v.nerked earthenware bottle. 
:I 3Ianuscript erroneor~siy reads RuiaA for butnh. 
4 Simply a pot on what is apparently a sandbath is shown. 
b l'he word used is gaz, the usual rneaning of which is yard ' : but from the Arabic it  is evident that the perslea 

translator used this word as  the equlvaleut of the Arabic a i r d '  (cublt). 
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ditch) sufficiently large to accominodate the bottle. Scatter over the dissolved hair 
the medicine, that is, the reddened, calcined, aiid subli~iled mercury, and put the 
basket (and the cage) over i t  (viz., the bottle coiltailling the fuiiilel aiid tlie medicine) 
as is shown in the figure (Vidc P1. 11, Fig. 4). 

Place fresh dung round it (the cage), and add fresh dung every week. This 

solution (Hall) takes 21 days, and the water will be red like ruby. Take tliis water 

and preserve it. 

(k) On Heating, and the lzltmbcv of times ( ( 1  substance sltould Ire heated). 

In the case of the heating of Sulphur, after inailipulatiilg it accordiiig to the 
process which has been inentioiled before,' pound it thoroughly. Wrap it in a silk 
cloth and put it in a pot (deg). Scatter over the bottom of the pot distilled white of 
eggs, of thrice the weight of the sulphur ; or, if you pound the sulphur with distilled 
white of eggs of thrice the weight of the Sulphur on a glass ~aliiyah before putting 
it in the silk cloth, it will be better. Then kindle fire beneath the pot, so that  the 
substance will be dried while it is being heated. This coction should be done thrice, 
the first time very gently, as has been previously stated. When i t  is perfectly 
cooked and dried, put the Sulphur again on the saldyah and triturate i t  as 
thoroughly as possible. When this inedicine is made into a paste wit11 water, and 
gold is gilded with it, it adds brilliailcy to the gold after the latter is heated in a fire 
and then plunged into cold water. 

The copyist adds ' Most probably not iu this book, but in solile other boolc." 



PART 111-NOTE ON THE CHE~IISTRY OF THE VARIOUS PROCESSES DESCRIBED 

IN THE 'Ail2 US-San'ah : AS WELL AS IN THE ATTACHED PERSIAN TREATISE. 

BY PROF. B. B. DATTA, M.A., PRESIDENCY COLLEGE. 

The us-Salzcuh, as its name implies, contains the essentials of tile cllelllical 
kllowledge of the 11th celltury A.D., with some practical hints for aidillg the workers. 
The seventh chapter of the book in particular contains easy processes ill every 
useful branch of the Art as i t  prevailed a t  that  time. 

The scope of chemical science in the Middle East was then almost entirely confilled 

to  a study of the comlnon metals and their compounds. Experimental operations 
were guided mainly by the possibility of effecting the transmutation of baser metals 

into gold and silver-the avowed object of the alchemical art. I t  is therefore not at 
all surprising that  the methods described in the chapter under consideration are 
apparently corlcerned with producing passable inlitations of silver froni cheaper 
materials, especially copper, or with bringing about external and superficial changes 
it1 colour in the cheaper and baser metal. The contents of the treatise remind one 
of those of the Egyptian papyrus manuscripts on the same subject described by 
Berthelot in his Archtologie et Historic des Scze~tces (pp. 266-307) with this difference 
that, whereas the latter were intended for the guidance of artisans, the Arabic works 
are essentially practical treatises oil natural philosophy, written in the cause of the 
advancement of science, and not therefore primarily for the purpose of amassing 
wealth by fraudulent means. From the elaborate details given in the ' A i n  
~zs-Sat~'nh i t  seems fairly obvious that  the author had actually personally tested the 
various processes he describes. 

I. Tlie first part of the Seventh Chapter describes four 'Pillars' or Major 
Operatioils by which copper was supposed to be changed into silver, but, in reality, 
irito (I)  an alloy of Silver and Copper ; (2)  a white fusible Sul~ho-arsenide of Copper; 
( 3 )  a white Arseliide of Copper ; and, filially, (4) some Amalgam. 

The chemicals used in tlie First ' Pillar ' arc Silver, Copper and Mercury ill the 
proportion of 4 :  I : 2 .  Evideiitly an alllalgatll contailling silver aud copper was 
fornied a t  first, froni which an alloy of silver anrl copper separated by the slow 
volatilisation of the mercury as the alllalga~ll was ge~ltly heated ten tinles in a 
closed vessel. The two parts of Sal-Ainnloniac that were added formed small alllou1lts 
of Clilorides of Silver and Copper and also assisted in the formation of an alllalganl. 
Care was taken that the flames of the furllace did not come iuto actual contact 
with the vessel, so that the temperature was kept below red heat. This was also 
necessary because the vessel was made of glass. The ~roportion of Ammonium 

Chloride taken was not sufficient to  convert more than a small portion of the filings 
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of the metals taken especially as much of i t  must have been lost by volatilisation and 
,shing. An eutectic mixture of Silver and Copper containillg 73 "/,f Silver melts 
at 7 7 8 0 ~  rn that the alloy formed may not have actually melted. But Silver 
Chloride melts a t  460°C and Cuprous Chloride nlelts a t  434'c. Hence (a5 was 
actually found by a repetition of the experiment) a fused homogenous mass of the 
Clllorides containing the metals is formed and this fused Inass is carried away from 
the bottom of the vessel by the vapours of Mercury and Sal-Ammoniac and also 
by creeping and spurting. The alloy itself is probably what is referred to as the 
'stone of Said ad-din,' but the Persian text seeins corrupt as such an alloy coulcl not 
he tall volati[ised ' by heating in a glass cucurbit over a gentle fire. 

I ( ~ ) .  
In the next operation, called the Fifth Process, some accessory chemicals, 

sllch as Mercuric Sulphide, were prepared. To get the mercury t o  enter readily illto 

combination, it had to  be finely divided, and this was achieved by tri turati~lg i t  
\"ith alum and The ~nercuric sulphide thus formed was heated wit11 
yellow arsenic sulphide, after which apparently the ' silver' from the ~ rev ious  
operation-after it had been treated and sublimed-was added. Possibly Sulpllo- 

arsenides of the metals used were the ultimate products. 
~ ( b ) .  The preparation of the Chlorides of Tin is next dealt with. This method 

is similar to the nlodern processec of making SnC1, and SnCl, by the action of Mer- 
curic Chloride on Tin. The reactions may be thus suillmarised : 

Sn +Hg + NH4C1+SnC1, and SnC1, 
SnCI, + Hg --j HgCl, 
HgCl,+ Ag + Ag anlalganl (which readily fuses when placed on a hot copper 

plate and ' silvers ' the copper). 
2. The Second ' Pillar ' appears, as stated previously, to be only an atteinpt 

to purify sulphur by wasllillg with a solution of Alum ~nystically endowed wit11 the 
spirit of an animal by preparation in the intestine of a goat. 

3. The substances used for the Third 'Pillar ' are Iron filings, orpiment, salt 
and vinegar The iron filings are acted upon by vinegar and thus become soft as 
the metallic particles disappear. Afterwards Copper oxide and borax are added, 

wit11 fennel flowers (possibly for reduction). White arsenic is for~ned which, 
heated with Copper, produces wliite fusible Copper Arsenide. 

4. The Fourth ' Pillar ' describes the preparation of HgCl, as a hard stone by 
the 'coagulation' of its solution. Two kinds of mercury are used for this experi- 
m e n t ~  probably (I! that occurring in the native state in mines and (2) the other 
Prepared artificially from cinnabar. Mercury is acted upon by ' Water of Tin'  and 
the "  bod^ ' of dla,&~zistya "--the latter substance being also possibly one of those 
Prepared in a previous ' Pillar.' The mercuric chloride is used in conjunction with 

alld lead or tin, apparently with the ultimate forination of an amalgam. 
According to lllodern ideas of chemistry, the  neth hods described above will 

appear to be full of superfluous and unnecessary steps. But i t  must be remembered 
that it was Boyle in the 17th century who first developed the theories of elements 

colnPoullds, as well as of analysis and synthesis, and tlius laid the correct 
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foundation of our modern science of chemistry. Before these principles were laid 
down, even great ininds would necessarily waste their energies on superfluous detail, 
as they were not governed by correct theories, and hence their efforts were bound 
to  be somewhat ineffective. 

The anthropomorphic view of matter based on Sufism, which, in turn, may very 
possibly have been based on Vednntism (the identity of organic and inorganic sub- 
stance-both being in turn a manifestation of God) 'seems to  have been responsible 
for these and similar errors. Material substances were assumed to  be composed of 
'Body ' and 'Spirit,' and just as ' Spirit' migrates from one human body to 
another in its different rebirths and thus attains final perfection, so, for the synthesis 
of the noble metals, it was thought necessary to go through successive stages and 
use substances containing ' Spirits ' aiid ' Souls ' of different degrees of perfection 
such as Mercury, Sal-Aminoniac, Arsenic Sulphide and Sulphur. I t  may be recalled 
in this connection that as late as the third quarter of the 17th century John Mayow 
still used the word 'Spirit '  in referring to  the substance common to both air and 
nitre, ~vllich brought about combustion. 

11. 

The appendix that  follows the Seventh chapter is entitled "Experiment by 
testing and the use of proper quantities " (or " skilful manipulation "). The methods 
given in the 'Ain as-Snn'ah produce a hoinogenous substance of silvery appearance, 
whereas in the appendix the production of a white or yellow deposit on a metallic 
surface by an externally applied substance is described 

( I )  First Pillar. Fe +A$, + vinegar + (?)Basic Ferric acetate mixed with un- 
changed Arsenic sulphide and precipitated sulphur. 

(2) Second Pillar. Za~zjiir of Hims (verdigris)+vinegar+Iron filings- Basic 
Ferric Acetate. 

(3) Third Pillar. Cu + &+vitriol--+ A soft white alloy of Copper and Silver. 
(i) Cu + S+ Cu,S. 

(ii) Yellow of eggs+S+ A 'Red water'; Cu,S+'Red water'-* 
A red product. 

(4) Fourth Pillar. As,S:,+S+ Rerl or Yellow Ruby (Realgar As$,). 

The 'Red Cum ' of the Fourth Pillar was apparently some organic substance 
which left a yellow cleposit on silver when gently heated but which disappeared 
on strong ignition. 

Next, various ' Waters' are dealt with. They are the solutions of 'Spirits' 

produced by various reactions, i.e., Sulphur (either free, or combined in the case of 
~lTnvqn~I~i$.~), Arsenic Sulphide and Mercury. 

( I )  ' Water of Sulphur ' : Soclinln polysulpl~idr, for~nerl by lleatitlg stllplltlr with 
the ashes of sea plants. 

(2) ' Water of hlnrlnk' :- 
PhO + As,S, + CaO* basic Arwllo-stllphidc of Lead and Calcium. 
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(3) Water of Marqa&S&ii :- 

FeS,+vinegar - --+ A solution of Sulphuretted Hydrogen, mixed with 
particles of the Golden pyrites. 

(4) ( Water of Mercury :- 

Mercury, Salt and vitriol were exposed to air and heated. Presumably 

Mercuric Oxide was the product; but apparently i t  was dissolved in 
some way not specified before use. 

The chapter concludes with a description of :- 

(I) The process of ' Fermentation ' ; and 
(2) The preparation of some compound of Albumen and Sulphur. 

The process of ' Fermentation ' is divided into three stages : 
(a) the heating of Qalqand (impure copper and ferrous sulphate). The product 

was presumably a mixture of Cu,O and Fe,O, : 

(b) the dissolving of the red product in strong acetic acid: and trituration 
and heating of mercury with this solution until a reddish yellow pro- 
duct was formed. This was probably Mercuric Oxide, mixed with the 
oxides of Copper and Iron; and 

(c) Combination of ' Dissolved Hair ' (i.e. NH,Cl) with the ' Reddened Mercury 
of the previous operation, thereby forming in all probability a solution 

I of Mercuric Chloride, reddened by suspended Mercuric Oxide. 

In the final process, prepared Sulphur is heated with 3 times its weight of 
"distilled white of egg." The product was used for 'gilding' gold. Sulphur 
changes the copper present in a gold alloy to Cu,S, and thus, instead of being pale 
yellow, the gold becomes reddish yellow. 



[PLATE I.] 

FIG. I.-Aludel and Oven used ill the Process of the ' First Pillar ' (p. 425). 

FIG. 2.-Al~del and Oven used in the Process for making 'Water of Tin' (p.  426.7)~ 
A-Grate(dar atad) ,  B and C- Exits for smoke. 

Note.-The Oven is shown oblong in the Ms. drawing but it is difficult to 1111tlerstand how there was 
only a space of 3" between the Ugnl and the 4ides of Oven unless either (a) thc lntter was collical or 
(6) there was a well i l l  the top as show11 by the (lotted lines, only the IIottom of the pot 1,eing heated, 
a s  rtatetl in ar-RSzi's I(il8D al-Asriir. 
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v 
1 7 1 ~ .  3,-Apparatus fur carryiug out the I'rucess of S o l u l i o ~ ~  u~lller L ) u I I ~ .  

N01e.-kllc hIs. drawing is so bad that  except for the fact that  the bottlc was n p p a r c ~ ~ t l y  litled iulo 
a hole in the grountl (as ill a later description), i t  is of little use. The illustration is made by con~par i l~g  

the descrrption ill the text  (p. 427) with the a c c o u ~ ~ t  of the rot11 c e ~ ~ t u r y  apparatus described V I I  p. 170 
of Bertl~elot and Uuval's translation of the Syria-Arabic Ms., giveu in Vol. I1 of Berthelot's 
La Chitriie a t r  illoye?~ Age:  vide also p. 61, note 3, and Plate I, Fig. 5 of hlessrs. Stapletoll a11d AZO'S 
Alchemical Equip~neut in the 10th Cel~tury A.D. (hIc91~. A.S.B., Vol. I, No. 4, 1905). The funllel is 
errolleously shown with its head tied up. 

FIG. 4.-Apparatus for Dissolvillg the " Body o/ ~Vad~t~s iy i i . "  

Nole.-Ill the drawillg in the MS., the external cage is showl~ square and the basket apparently 
rOulld. The reco~istructio~l follows the text (pp. 430 and 436-7), as well as the description given ill 
Messrs. Stapleton ant1 Azo's paper. 



MAQBUL A LIMAD. 

FIG. 5.-Descensory (p. 431). 
Note.-The drawing in the Ms. simply shows a square with a small circle underneath (to indicate 

the top and b o t t o n ~  crucibles), the whole being enclosed in what is apparently intended to be a square 
furnace. The drawing here given is a telltative adaptation of the Descensory Furnace given on p. 741 
of  Geber's Liber For~tacir?t~ (1572, Basle ed.). 

FIG. 6.-Alembic heated on a Water Bath. 

Note.-'l'his drawing is s o t ~ ~ e w h a t  conjectural, as it  is a combination of two very rough drawings, 
the second of which is almost unit~telligible. The details of the Water Bath are supplied from the 
description of the ' Process of the Red Water ' (p. 432). 

FIG. 7.-Apparatus used in the four th  Pillar ' (vide p. 433 of translation : p. 456 of text) for heating 
together Sulphur and Arsenic Sulpltide. No&.-ln the original only a short stirring rod is shown 
instead of the long one mentioned in the text. 
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. ) j  & 4 p, )JG,~+*J ;a , - wL J ~ J  J j l  J)j.!,d) fljj 4 wP) f i j  
>) 

w-/ 
. , & l & l ) r * ~  

. ~ 

1 Ms. elk. Ms. ? I d  CS'j jJ>.  

m MS. uf ,11!,Jl J ~ 3 7 .  Corrected from the tltlt. of chapter V. 9 -1 J I,&. 
MS. ~ 3 ~ 1  jl > e, G ~ ' ~  I+ J '49 . fi MS. uW > uJ 

'1 Ms. o+ . 7 &LGa &,a. ,. his. 83 ,!I, -1 dl G JIP'. 

0 MI. I&. l o  Ms. &. 
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r+ , )) -I L P ~  J Y ~  , -I L P ( ~  ,i , - JY,: 2% XJL , ,i G ~ I  c,i ,a wi , 
-- 

1) aL+I - L,+ Grn~ 3J :a , 7 J  , &MI aye &~l j .  , - a,& e_r*r ~ i i k  wyS I,! XJL 
- 

' yblb ) -1 && , ) akY j  , j i f  d$ , - ~ - 1  a(-1 At &.Y ,I , . ~i (  8JiiG (-1 3ii 
- 

ap ) )j ,I , - ~ , l  dti , ?,,f &J , - j i J  4 I) wJpil , 3?i )J I(&I Lye :a - 6 - 1  

. . 
? k l  J - J  u+ JA I) h r n  , ddi , y-?,dli , J)tU , )(k;;Lj: - &I r~.t ,I , - +!c; , ---- 
"I A~ ) I,$ J W ~  j &b+";' I, - &&< ,*L I) a,;, , JaJ +&,AN I) :j , - .bit 8hW I) 

I Ms. A*. 
2 Ms. & & I .  ")I ,I ,. 4 MS. ,-j. ' Ma. 6~9 , MS. , &i , -,-I, &. 

7 MS. ?j;. 
Ma.&, 

Ms. CS)) >. 10 Ms. d. 
'I  Ms. +I, 

12 MS. J?)J~J. 13 MS. SiU ,. 



1 MS. jp. 9 MS. &A1. e MS. &. Corrected from Arabic text. 

4 In Arabic text Im. hi place of lruo. 6 In Arabic text eighty. 0 Ms. 3 3 2 .  7 Ms. A,,! )&. 

Ln Arablc text twenty-two 8 MF. C,\,l &I 1; 1) ,d &J I] u 1  J 
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,+j k 2 di - &la 63 ) ,+ ) &+)I ~ ( 6 4  a)j ?+)j +)I t ' 

2 . r,J ,J ) ~lii" ) -+)J ) >IP I. wi ) - -I SIJ ,tit , f ) ~  J* ,i , - (+ ) 

pi !L+,* >i >(&I - ei)~ x-,,; "i )a ~),i - +)I &. &,-- - (SZC!) ~9 w~,i 

+)I ci: d , ~  clj - + ) I  IIJ 

8 Jy? XP 
- - 

3Ls J31 JJ +J; 
e L j  1) J,I - ,a 8 j L  ~ . j  -?)+ &,a -4 !a$ - p)a  )Lv+ s,ii l a b  a+ 

3-m- ,+ ,J L, - ~ i r  wi yi f13 &I ++, sl(+ d~ +i >sit , air 

~ ~ w ~ J ~  d Q a , g f  J4u>,~ w)y, &, ~ i & i  a I a 8 ,  A h  +$ 

Y( I+ ~41 p ,  9 J+ ~dw I) dy) Cl(.,i~ C J ~ )  -i 2~ , dy , YI,~ Jy 
- - - -.. . .. ~ . - - 

' In *""" text ' f i t 4 ~  liqiyyah ' 2 In Arabic text /~n),-/fuo. 3 Ms. ?)A , Jh , -!,a , u t j ~ )  j , 6-k. '" 
Text reads + d l ,  ula;rl, id1 JaJ 

' Ms.+. 
6 MR.+.  0 Ms. >GI. ' u 1 ~ 3  , &. 8 MS !) a ~ l j  J,I b~?. 9 M. ~f 4. 



460 MAQBUL AHMAD. 

1 MS. adds UL & , ) A  3$ ,.$ me SF,+ ucJ. 2 Ms. adds 9 .  3 See Plate I, FIR. I. 

4 MS. J)I&. W%,#;J. 
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i , ,  i L f A J ,  I i f  -; , Jif JGI )J 
u))J J 

" A-A.3 +i!j, e )  df ,.. ,i;si'jy* ~+?ji j'+ > i &- &~I)J 5 i,J, d g  )I 

r j . + b ~  J( [j+? j l ~ i ] ~ ~ ) )  J ) 3 ~ ~ ~ i r + e I ~ , & d ~  J ~ J  3 . 5  p !,: /t .a 
* 

. &b k jl &by , #i jl uil,!r),b wI,$ I+ &(if ~j4 Ujl&i, Jif &i JJIJ)~ ) 

d4 . j ~  Nj L&J $j jl d +k , Af ~ $ 2  w l ~ s i  ,+ 1) -4. , i;i el &.fly3 &&iL A! 

2J JL J+, &if ,, )J ,)IJ L(ji ~ 1 4  G.A-(~I )tl+ ,~.*~iii .I . i J ~ I J , $  ) 
) U  ' 

J+ + .d +&by U J ~  f+ &GI AU )A+ d2 ) - 1  x &i u2)~ ,  $1 +,;A; 

,J ~ ; r c  d j W  6 d JQ) $6 1) &JJ;,F ) - ~ ) J Q  di J& J)J &>+ L &j>J JIt? 

$4 GA $ wi,u3 ) dl. GAY ,! & , 3 - a  3 &ti* &if JQ) wl+ d k  d j  1 

d$i ?Lij,fi) FA ~f(' thy d l  J,) ,,$ ,I wJb) L i  J)IJ IJW j+ ~i( $i, 

XAL f~ +i ubj ,L+/~ G ~ I  XU r ~ s  +i w,,+ +,fl  if,,^ ) +)i w,j! j~ +* 
@d 39Jn ,j,! , J;f ,I 36: 6 a d  A+] , +m &, , J, i; ~,lJm! djl - 6 - 1  

& )b J,l )J I( )Li $ic )(I i: Jlfi &,+ J i f  4 x 4  , ~il Jcl :J jL! ) &if &?YO ,i+ , J ~ ( Y  y6 xj(J 
f 

]IJ, ,& &&I - u I ) ~  we +*I )G JJ , h-1 )b fj$F , 41 ,16 ?)- ) -1 )& OJ ) d L !  

S j $  Wb6)&34cn ...... ) ) l a d  Jy J+ ............... 6&! J+A) 

7~)pc r '$A+d~Jd) )~  4 jhj )J & d.h$ ,+ 3 ) A* )J @ ) &if wI 7 j! 1 

bj,; A f g x j G J y ) & +  J+Jy h p )  sf &l-3j-iu$y, 
~i J J ?  &+il?~ I) JLA J+&I - d~~ k,~ +i,<? +iu r I , >  

Gj &I J)+ f ~ ;  I) ,i &I L; JA &, u)F &,+ &if f~ +,ii ), ,)J +i u2~ hj ) 

PI#,& ilJ,$ A+& 8 9  )  if i,ij,&J &+{, w/)) hLj, ajld! &.if f,$, A+ ~4 

?.LL , ~ i ! j  8 J,; y,  if L ) - ; L~~  ! J,) 9 , @.B +u , f)3 UJ~(; gjL+ ,& jl J,& A( -)+ 

p ,  ' *I ) )  * ' I 4  4 Jj? , JjlJiI ,))J XJ. 8 f &kY/ 8% wl & i f  f i f  +I ) &,+ ) r~ ' " g u"; -I UJ,) II +i ,ljl, dir A+I ~i J iinu +L,', 31 U+ &I T ) )  

kii; a 1.1 bi f) 6 - 1  J. 
V )  . ),- =LSOj .) &if =Pj J,J) d G!(;JI ryf A&,+ A+ @,-, +LI;J 

d 4  k 6-Y &*/I djYj ) &a J,J , J>L ,G jAj wi ti &i f  + A & ! )  A$+n 

' Text nclds u, 13 ,. 2 Text adds B>J J & >I u>)il. 

I The f i~blre  of LC open pot of t11e aludel previoady give11 on y. 449 is here repeated 

' A r d c t a t  r e d s  U+Jl & IJ+ 4 Ll'b CIIjb r)l &dl 
j ( r / .  M e m  A.S.B . vol I., D. 70.) 

' Vide Pi. I. fig. *. 
Gw' f" 7 See Plate 11. Fig. 3. * " 

sketch of the c l ~ p  on a saud bat11 is given III the texl.  



MAQBOL AEMAD. 

UUU 
& ) wLdjl A&,+.*i )J ,,-,?jI & ~ i -  XJ,+ yh iliti, ail uil!y $y!y ) IJ~J~I A+ &&y 

p +,+ L P (i i)iJ y. XJI?- I &;I1 &;it ) ~ i i  2 Oi ~i J)I j~ *I +I+ 141 y ~ j i  fG jJ) - d+,fl JJI +I! ,),* r ~ i  jl +J+ d a l p  ) A+ % jl I J ( ~ ~  4 1  dfi 

L(jI J+ J~ ( ~ r  (i 414 &+ ) Ail y-! ~ j i j i  J+.& J.- f I +.J J+ 
&. d l  j)) I; df e L  Jd jl >;jl 4 a- Lojl I.+] J~J&J &;Yoll ) J@ &Y 

,IJ +& dif b+L ;J ) J;>A~ )& ") I,& d &)I &. ) GF~ F)) 
+ UY* 4 z)))[E,,- ) ;$+ x),pp ~ r )  ) J/t( JI)J 'ii + ) u)p O?I) jb* ) 4 1 6  YJ/ 

r L; j,) 6 d f  c;J ) J/! &,r &Dl ~ f i  ,.(j ti J)IJ IJW &y AJJJ ) J i l d  4' 
. _ __  _ ~ .--- -- - - - -  

1 Ms. o m l t s ) d .  l o  Ms. Jj9. 2 MS. omits AS. a Ms. reads -3 9 A. 
O ~ u i t t e d  a, in the copy, only three short-necked flasks arc showu. 
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- - - - - 

Ms. otnlta A$. 2 Ms. reads L a  j .  3 Ms. has here LL&. 4 Ms. reads #+ f ',, & j .  

Ms. reads d ,. 0 Ms. reads [J.  7 Ms. adds &. ' reconstructed drawing uids PI. 11, Fig. 4. 0 Ms. reads &= G I .  
"' The figure onlltted as the drawiug is iucorrect, ouly au opeu pot on an ash-bath'being shown. 



MAQBOL AHMAD. 

s &I ps3 ~2 
(; E;sL Ji( I' 

CI* - 1 'I w* d ~i ,I ~ i k ,  -I ,+ J, a+ j,i- 
aado 3 +i bh;j &. , Af ~ l b  /+j ,Ijl &;I ALQ ir Gjb, A+, J~.I & , a+ + 
+I* ~i a ) u  JU &I+, a ) 1 4  , A+ 4;i y, , aj~i~ wi ,w ,, )[+j dj~ L$ up 

--- 
fir" if @'a,+ , %I w )'+j J+ ?)a dl ,+S - C/.LA w y ~  sell xa,~ I,! ~ i i i  J-'.,+, 

!a!,+ a,& ~ P j l  - + w , ~  ,.j dl C a,.,? d,~ dy a,L cL*i d , UL ,a J)#I 

jl , ,J Lojl @ uJtil jy I) ,I we d GAT ,I c~AYT, -1 

5." ' ~ 4 ~  ,;v llj wi ,YQ), +r &,i A+,*, &A,- vk r) a ) a w ~ j ~ ,  L4 
1; a,& d l  & s), d+ 8 3 f i  J)j ' U P )  &;I& +$ ;a GYuh.' j\ 

) 

w i ~ j ~ , - ~ $ > [ o W ~ h ~ d $ l + , ~ ) j  + i h ~ ,  +L,J L +i 4 14 I)U+ w i ~ ~  4d 

wj,+ X , G  wigi, 41 +,A + J~IJL, I: &I; dl! , ~ j  ~ - c  3b j~ ),J J3j~ + 
a > ) p  dy ,)a, aj1& LY ~iii fJ 1) ,I,& d b  A LAI dlj& d j ~ ~ f i a  )% JJ 

*&I!* &)a,  ~ + ( j  
- ~. - - ~  --. . ~ - .- 

I Ms. & IGI. "or reco~lstructed figure of apparatus vzdc 1'1. 111, Fig. 5. 

3 ME. inserts after the words 4 1). 4 Ms. 3 p .  
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~j d@ ) JW jf 1: (4 J)j ui( J ,jf) ) *& ,J €,@ !J)j J+ 
J+ , ( ~ , p  yi,' jf4Jwi I-,+ j( 4)J ))IJ d l ,  uj) L? ~i&i 

& & 1) ) "tij 4 d! &. djl)~ ) El)i wl+l hf J$ ,Isi+ d 

&y J+ SLG ,li+i o , !~  cr!r! -h--! jf p c  - 3, ) ,4r. , ,+ 
[ j  ~ f i ~  - +i d+ d(? XJ,,~ b) u ~ ~ ) y  j~ if &) )J +i ,  if -j ~ & i  ))  

.u r;?;i dJ I,! 3+t ,+, AG MI* )a, ,A- J+ JL ,i J I ~  , ~ j !  I) 
- - 

Jit~) d> &I )J, Ji &,J ~i ) qLi)e J)L 
- - 

4 d l  (; $1 ) ljl-? E y  ~ $ )  J~ +i ,,(I d J,2: 19 d +i ~i; + +i 

+J alj~ JJii + ,I 3;: +a j L  a y  w, j tY I;)-L;- .+ u!i J+ 

)J , 4 )I d ~ t ?  +i dti? &, ,F t y  +i dj~, d & cs JJ , I) &kJW 

J" U$ y :J 4 4 , ~il +ij ;J , J i f  eYo d i l  )G *rr Li J*j ,$A& ,+ (2 Q 

u?? )4 h* &.if &J+, i f  2, )J j6, ail &iL,  ad c& ,!a , &if A&, +L+ Jl&.e[* , 
=I IY' F LLII &J ) f)(e uv J JP Jy- ,ljI J-j) ) JiJ QL ~f i l  j 7 ,+jj 

4 9,. +i ,)*j+ ~4 aa , d+ U U J ~  AiL +i ,,* i-ri ,I U ~ C ,  294 &+i 

X L L Y  1) 8 3  i j l J j l  jc;lafP,+ a+ ella ,Ijl ,{dl , i,J,+Al c;?# !+I, G.WI 

Ms. ~ 3 .  ME, adds , I .  n M ,  reads C53b ,1. 4 For reco~~structed figlire vide PI. 111. Fig. 6. 

' 'large aud l!llii~telligihle tlrawillg, nplrarelltly of the ale~i~lric rvitl~ its fur~~ace.  Is shown opposite the Inst follr 
lines of the text 

Omltted~ it shown in the next figure. 



oL:~,djr&p41)> & , ; ; ? ~ j l , + , l , ~ ~ , ~ l , ~ ~ & ~ ~ ~ ~ ) ~ ~ ~ [ . b L ( j ~ l L ( j l  

3 4  G& 4 &hi , & I? &Jl G4, J+ nl,)[i ,_ , l i i  &A , y+ jbril I),)(; )J ) 

+,I aajb ;& , ~ i j  & &&I 13 , A i d  j,) ?,i /'y 6 rJ+Jli. ;a  if e$j 

Gr ~i djt 9 1 4 ,  a,.& ;,w J,A &!i, J,A ,i A{ ail d , ) ~  &,4 ~1 

(4 I) A; J, J+ ,,,a I; a,i& ) &i( >L, .,if +b ,,= d G.ii ,I G M N C )  

1 For figure vide PI. 111, Pig. 7. 

2 l'ide nbte I ,  p. 434 of translation for rlefrcts of this figure wl~irll i q  also f o l ~ n d  recon~tructetl as Pig. 6. PI. II1. 

3 Ms. reade J; ~ 5 / " h  u= 2 j. 4 ~~~t has 1, jj )j j c ~ l f .  WM". omits J;(. 
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&, clj &I +,I -i: ,!,f +G ,Ij , *,I ,J 2 & ,J LCfb @-j J,$J c 
Yf p I) 32j , J ~ S   YO 3 &,dl w1 1." AfiI J ~ S   YO Jil w,~b J I (tb L L j  + +Li 

) ) r  
&.J ,J &I dp; ,pj j~ & , I  acilsi? L;  if pw rlZ j,) , +2jJW ,? ,&J t f j  , qkk! ,ijlJ! , 
>I;,-&; r ~ q j  jk c;;;X;i ,!(,> sj ,i Y,? u!J(k b)Ld; , A;;J Jf &J L i j  , JdJ 

34, , ' 9 ; ~  d3 d JGlp &,dl ,i , &i >3 d,)~ &jlJ JI,+ Cj, &Y*) &!,* J ~ J  

L-J L +iJ/j, &I, UJ ,J ,i AS 3 j! ujl&ilr!, ,+ J)! , ,& , Lf PA 
>J Jcl ,ij 6 uyj j l  A( +I, , ~ ) p  dJ ? JiS 4); JGI > 6 ~ 1 )  jl A, vf jl &i)J ,J > 
?,i &i ~fii +i3 3 ~ ~ J ~  G?G L; ~6 8J~-f GAGI )I- .+ ~6 LS JGI J ~ I J ~ ,  

:'+ I&$ @! J .  Af dig +* 3 b( LIEF , d & ,,$! fjI)7~ jI "e j u& I; dlbk  ' 1  d I ' r j  
, +u A, , J+ aY I; a,\& , AS &/ A+ clA d.et d ,?? , &ii 

+ , d l  ,$,+ jQ , (j JIJAG .I  if .6  if gnu, A+ a2L,+ a& s r s ~  
I ) 

)J ~a J+ LI u i  ,i , J,L J++ ,t+ ~ f i l  , , ~j(i.+ dil ja+ G ?,+, )6 ~ii 

J., > 4 wi,w3&~ +, aif kyii a!, AiS J9, J,A G,. , ~ii,f J( ;J A ~ S  illj+ )J , 
i r s l ~ J l a > f  ,,/t, +W r j t ,  ,. , *,A dy G e14, J+ tr + u .L.J +a, 53il +=a 

J %I di Jjj -# + &I J~IJS,, +, J,L ir AS &,i (;  if &i , JG p jQ dQ r G j  -- - - -- -- - -- - - -- - - - - - - - - - - 

' ME. omit0 d. 
2 Drawing oniitted (vlde for description note 4, p. 436). 

a Ms. add, - I )  jl & *)I qjl)~ ,. 4 Drawing omitted (vide for description note 6, p. 455). 

Ms. adds ujg ,a ,. 



--- 
,;I, #j ;J ~ 6 i :  6 djg h i  )J A L ~  ,,& 3-id Lb'i 1) Jj3 A i G , ,  &.&I pi, - 3i?,f WL.k;. I 
L.)"+y, -4 d,l~ A G I A ~ ?  & ? y i a  &,f ,I upj )~  ,J,J ,i wi ~ L +  

q-?i&,+ , -4 d , ~  ,iY,+ k, - u-b s . j  &ir - ~jij Q,JI Jair th; 

J" ty J,' jA j,; &., i-u:~ .. . d J" 7 6  jY , sil ,i JI(IJJ 

* J;I.L& ) u& 

Rough sketch omitted. Sil~lply a pot on what is apparet~tly a sand-bath is shown. 

2 Ms. reads C,j 1'. 3 31s. &&'l @ , Jly &$>. 
4 The same figure occurs here as mas fouud:previonsly under the Fol~rth Pillar, i.e., treatment of Ma~hl~isiyj (uidp 

PI. 11, Fig. 4). 



(Extract froin a previously unpublished portion of the Arabic text of the 'Ain-S- 
San'ah wa Am-s-Sann'nlt-tratlslation of which will be found as Note (2) p. 428 supra.) 





Memoirs of the Asiatic Society of Bengal, Vol .  V I I I .  

A 

Abyad, vitriol, 348. 
~ ~ ~ t h ~ d e l n o n ,  originator of Slbian doctrines, 39% 
' ~ i , ,  rs-San'ah ma '.42172 as-Sana'ah, all Arabic 

alchemical treatise, 419. 
- Arabic text of a portioll of, 459. 
- brief analysis of, 421. 
- note on the chelnistry of the various pro- 

cesses described in, 438 
- text of the Persian translation of, 445. 
A jsid. See ' Bodies ' or metals. 
Ajsiim, iprganic substa~lces, 395. 
AkJdar, vitriol, 348-9. 
Alchemical processes, 326, 366, 385. 
Alchemy, classificatio~l of substauces used in, 394. 
Alga biichiiris, big dinghis, 181. 
Algae of the Loktak Lake, 257. 
Al-qilt, calcination of, 390. 
- strong, water of, 391. 
- water of, and quick lime, 392. 
Alum. See S a b b .  
Ambiq, alembic, 324-5, 355-6, 358, 362, 380-1, 

422. 
Ambur, tongs, 324, 379. 
Andaviini, salt, 322, 346-7, 364, 370, 375. 
Angliug methods, 218. 
Animal preparations, 390. 

Alllla~~dale, N. Plant and anirnal designs in the 
mural decoration of au Uriya village, 241. 

-Working model of the origin of the Ganges in 
a temple in Ganjam, 251. 

'Aqa'?zr. See Substances, alchemical. 
lAqd! fixation or coagulation, 328, 335, 366. 
Aqdrsb, cups, 325, 356, 380, 384. 
Arwiih. See I Spirits.' 
Al/ar, 348-9. 

Atan* Oven, 325, 356, 359, 380, 384. 
Aw'i~ah ?, large containers, 422. 
*"* R. F., and others. Chemistry in 'IrSq and 

Persia, 317. 

H 
Bachiiri othar, fisliing or market boat, 185, 190. - Or othar-ill,  net for capturing fishes, 231. 

Biidii- id,  fishing net, 227. 
Badjva, travelling houseboat, 185. 
Bag-nets for catching fishes, 226. 

Baidi ,  salt, 346, 3649 370, 375. 
Balam, cargo boat, 194. 
Bnviinz', earthenware jars, 325. 
Barn%, pot, 422. 
Barvii, kiii-bavsii a ~ l d  diitiii, fishi11g sllares, zo8. 
Bast iiqalt, earthenware vessel, 422. 
Bztiyak,  vessel, 325. 
Bhadva kullai, kind of boat, 194. 
Bltar, boat for carryillg jute, 193. 
Bhiiuliii (bhauleah), rowing skiff, 183. 
- traveUiug boat, 187. 
Rhedi or baddi, for111 of boat, 181. 
Bhela, bheviz aud bhewrii, Gangetic rafts, 174- 
Bltesiil-$1, fishing net, 233. 
al-Birijni's account of ar-RBzi, 319-20- 
Riswas, K. See Briihl, P., and K. Biswas. 

Boats of the Ganges, 171. 
Bodies ' or metals, ineltillg of, 354. 
- used iu alchemy, 321, 345, 363, 370, 395. 
Boiclzna, fishing trap, 214. 
Boraces used iu alcliemy, 322, 347, 364, 370, 374. 
Brown, P., sculpture on the inode1 of the Ganges 

in a Ganjaul temple, 256. 
Briihl, P., and K. Biswas. Algae of the Loktak 

Lake, 257. 
Biiyaq-al-(Jlarb, guin of the wiuow or acacia, 322, 

348, 370, 375. 
- al-khubz, bread borax, 347, 364. 
- a:-Siighah, golds~nith's borax, 348, 364, 374. 
- See also Boraces. 
Bush fishing, 235. 
Biltaqah, crucible, 324, 353, 36% 379. 
Bat-bar-bat, descensory, 324, 354, 362, 379. 

C 

C a l c i n a t i ~ ~  of al-qili, 390. 
Casting-nets, 230. 
Ceratio~i of salts with oils, 393. 
Chnchi, piiti or gariii, fishing screens, 207- 
Chiik-jiil, fishing trap, 210. 



462 INDEX 

Chaldaeatl elenieut iu ar-RZzi's chemistry, 340. 
Chiili or chiinchi, fishing trap, 215. 
ChEro, fishing trap, 214. 
Chatty or earthen pot raft, 175. 
Chenlistry in 'Iraq and Persia, 317. 
Chhandi, fishing boat, 184. 
chhandi jiil, net to  capture hilsa, 229. 
Chhip, rowing skiff, 183. 
Chztrzgn, fishing trap, 211. 
Chiillti-jiil, fishing net, 225. 
Copper, process of melting, 355. 

Dnhnaj, green malachite, 321, 351, 364, 370, 372. 
Diingi, form of dragnet, 230. 
Datta, B. B. Note on thechemistry of the various 

processes described in 'Ain as-San'ah, 438. 
Daw?, dnzrg, oxide of iron, 321, 323, 352-3, 365, 

370, 372. 
Deg, jar, 422. 
Dharitla-jZl, fishing net, 234. 
Dinghis, plank-built boats, 180. 
Dip-nets, 232. 
Distillation of olive oil, 393. 
Dokiiir, fishing trap, 214. 
Dorlgn, ekhta or siilti, dug-out canoe, 177, 179. 
Dragnets and trawl-nets for catching fishes, 224. 
Drift-nets and gill-nets for catching fishes, 229. 
Dung, solution in, 388. 
Durj, clay box, 325, 3jb, 360, 363, 380, 384. 

" Eyes " in boat decoration, 195. 

Fairiizaj, torquoise, 321, 351, 365, 370, 372. 
FarrZr, sulphur, 346. 
Fcrifiatra, drift-net to  catch fishes, 230. 
Fihr, stone roller, 325, 356, 380, 384. 
Fishing ~netliods of the Ganges, 199. 

G 

GarigH, myths explaining her sacred character, 

255. 
Ganges, working inodel of the origin of, 251. 
Gangetic boats :- 

Cargo carriers, 188. 
Dinghis, 180. 
Dug-out canoes, 177. 

Large fishing boats, 184. 
Rafts, 173. 
Rowing and racing skiffs, 183. 
Travelling house boats and ceremonial barges, 

185. 
Gangetic and Egyptian boats, similar character- 

istics of, 196. 
-and Egyptian peoples, their origin supposed 

t o  be common, 197. 
-fisheries, classes of, 202. 
-fishing methods :-- 

Angling, 218. 
Hunting, 204. 
Netting, 223. 
Trapping, 207. 
Varia, 235. 

Giinj, scoop trap, 211. 
Gayna nattkas, form of boat, 195. 
Ghasl, lavation or washing, 329. 
Ghuchion-jZl, fishing net, 233. 
Glass, 373. 
Grierson, Sir G. A. Prakrit dhZtv-HdeSas, 77. 

H 
Hair cloth, 326. 
al-Hajar, anything out of which elixir can be 

made, 367, 396. 
Hall or tahlil, solution, 327, 332, 388. 
Harhari-jiil, fishing net, 226. 
Hiiwan, mortar, 325, 422. 
Heating, 437. 
Helii-jiil, hand dip-net, 232. 
Hermes, originator of SHbian doctrines, 398 
Hidayat Husain, M., and others. Chemistry in 

'IrLq and Persia, 317. 
Hindr, salt, 364, 370, 375. 
Hola, craft for carrying coal ant1 brick, 194. 
HonchZ, scoop trap, 211. 
Hornell, J .  Boats of the Ganges, 171. 
F i s h i n g  methods of the Ganges, 199. 

I 

al-lksir, ' medicine,' 367. 
I l d i i m ,  amalgamatiou, 367. 
Itnanls and their Hujjats, 5 8  
Instruments ant1 apparatus used it] alchelny, 3241 

353,362,378 
Iqiimah, fixatiol~, 367. 
Iraq and Persia, chemistry ill, 317. 
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Is/fdaj, tin or lead oxide, 323. 353, ,366, 378. 
~spd-riiyah, alloy, 324, 377, 408 
Ismailis in Persia :- 

Geographical distribution, 50. 
Social position and state of religion, 53. 
Religious writings, 58. 

Ismailism, essential doctrine of, 10. 

Ismailitica, I. 
Istinzril, process of purifying substances, 327-8, 

3549 362. 
Ivanow, W. Ismailitica, I. 

JHbir bin Hayyan's classification of substatlces 
used in alchemy, 394. 

-writings as source of ar-RIzi's knowledge, 

33533P 
]alia dinghi, hilsa fishing boat, 182. 
Jiimiit, beakers, 325. 
jib sir^, gypsum, 351, 365, 3703 373. 
luti or jutiyii, fishing weapon, 206. 

Ihi-chiii or jnlangii, fishing trap, 214. 
I<arril or kullii jiil, net to gill fishes, 2.70. 
I<atya, fishillg trap, 213. 
l a a i d ,  filter of linen cloth! 326. 
Khiiliii, racing boat, 184 
l{haiijai katli, kind of I~oat .  194. 
Kharki or sharki-jal, net to catch hilsa, 227. 
Kharrii-jiil, fishing net, 2.72. 

I(hiivsrni, metal, 321, 340, 345, 363, 370-1, 405t 
410. 

I(heple-jiil. ordi~~ary cast-net, 230. 
Kholla-jiil or Iihorstrln-jiil, f ishi~~g !let, 234. 
1{holsoll, fishi~~g trap, 214. 
1<llltblh nl-Fiddnh, dross of silver, 378. 
I(iliib al-Asriir, n con~pe~~t l iu~m on alchemy, 318, 

369. 
l(izan, glass cups, 325. 
I(ochnl-jzl, tishi~lg net, 223. 
I<ona-iiil, net to catcl~ hilsa, 229. 
l<onch, fishil~g weapon, 206. 
[(orpai, boat for the transport of paddy, 190. 

form of boat, 187. 
l<uNl lead sulplride, 321, 352, 365, 370, 372. 
K l z v ,  hlac~slnith's hearth, 324, 353, 362, 378-9. 
'{urah, rountl mould, 326, 356, 360, 380, 385. 

filter made of a cup, 326. 

Lazaward, copper ore azurite, 321, 351, 365> 370. 

372. 
Loktak Lake, algae of, 257. 

Mad&al at-Ta'lEmZ, alche~nical 'treatise, 317, 345, 
412. 

MaJiitlh al- 'Ulam, a n  encyclopaedia, 319, 362. 
Ma&niifts, 365, 422. 
Madnzs i y i i ,  dark earthly minerals, 321, 350, 364, 

370- I. 
Ma&zan al-ddwiyah, work on astrological classi- 

fication of substances, 404. 
Malar panshi, cargo boat, 189. 
Maqbiil Ahmad. Persian translati011 of the 11th 

cent. .Arabic alchemical treatise 'Airc as-Snn'ah,  

419. 
iMiivqa&t&ii or :lliivqn&i&ii, pyrites, 32 I ,  349, 

364, 370-1. 
-water of, 435, 441. 
AJartak or ~Mz~vdiisnnj, lead oxide. 323, 353, 378, 

422, 
-water of, 435, 440. 
Masltaqiiniyii, calciu~n silicate, 324, 352, 365, 378 
~ M i i & i ,  ladle, 324, 353, 362, 379. 
Miisik or I<nlhatii~i, tongs, 324. 
il.lnrrqid, stove, 363. 
~llii'ionrdgynk, rose-water l)liinls, 325. 
iMechho hnchnri, boat for the transport of live fish, 

185. 
bIetlici~les ' e~nployetl in alcl~elny, 363. 

JIercury, sublimation of, 385-6. 
a m m o n i u m  chloride solution as a dissolvillg 

reagent, 392. 
hIetnls. See ' Bodies.' 
Alibrnd, file, 324. 
il/li&va/nl8 or ildil'aqah, laclle, 324. 
Miltriis, mortar, 325. 
Mikabhala, cover of earthe~lware or glass, 325, 356. 
Minfakh or Ziqq, hello\\~s, 324, 353, 378. 
~ l t i n j i i ~ i ,  ~ ~ i t r i o l ,  322, 348. 364. 
illin&nl, sieve of hair or silk, 326. 
Miqlat, covered iron pan, 326. 
Mirjal or t inj ir ,  cauldron, 325. 
Misbakah,. See R2l. 
nl-A4iyiih al-hiiddah, ' sharp waters,' 333. 

1 Moi  or rrroi&,iiil, fishing net, 224. 
Mlcf*a&, 377. 
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Muhammad bingAbd-al-BIalik al-Y_hwZrazmi 
al-KHthi, 419-20. 

Muhammad Husaiti, on astrological classification 
of metals and substances, 404. 

Ailukassir, hammer or pestle, 324, 379. 
Muqa#i', miqia', shears, 324, 379. 
Alurdiisanj, litharge, 366, 422. 
i\lustazrqnd or mauqid, cyliridrical stove, 325,356-7, 

380, 383. 

an-Nadim, account of ar-RHzi, 320. 
Niiji&u nafsih, stove, 325, 356, 359, 363,380,384. 
NaifZ, salt, 346, 364, 370, 375. 
Niir, sulphur, 346. 
Nairiin, sodiu~u sesquicarbonate, 322, 348, 364, 

3703 374. 
Nets t o  catch hilsa, 227. 
Kirmal Jahara or Johor, t e ~ l ~ p l e  in Gaojam, 251. 
Nisiib, pestle, 325. 
Nui ,  SCOOP trap, 211. 

Ni&iidur, nii&ii&iir, sal-animoniac, 346, 364, 370. 
-as a dissolving reagent, 393. 
-preparation of, from hair, 390. 

Olive oil, distillation o f ,  393. 

Piior, fishing trap, 213. 
Piiron, fishing trap, 213. 
Parzrlia bistliprrrai, kind of boat, 194. 
P~tel i i  or pallmgii, cargo vessel, 191. 
Persia, Ismailis in, so. 
Persian Is~nailis, reli~ious writil~gs of, 58. 
* Pillars,' alcl~elnical operations, 423, 438. 
Pinish, f o r n ~  of boat, 187. 
Plant and an i~na l  designs ill Uriya mural decora- 

tion, 241. 
Polo or tiipptr, fishing haud-trap, 209. 
Prakrit iideias, index of, with corresponding 

Sanskrit forms, 1 2 3  

Prakrit dhiitv-Rdesas, 77. 
P rakrit verbal roots, four classrs of. 77. 
Priikrla-kalpntartr, 79, 159. 
Priikrta-flmkiiJa, 78. 
P r i i k r t a - s a r v ~ n ,  80. 
Plrlwar, cargo boat. 190, 195. 
purZ~Hs, myth about (:aug3 as found in. 255. 

Q 
Qiibilah, flask, 325, 355, 363, 380. 
Qafas, felt-covered cage, 326, 
Qal'l, filings of tin, 422. 
Qalzmiyii, qalmiyii, anyt l~ i~rg  that separates from 

metals while they are being purified, 324, 366, 

377. 
Qalqadis, white vitriol, 321-2, 349, 370, 373. 
Qalqalzd, green vitriol, 321-2, 349, 364, 370, 373. 
Qalqaiiir, yellow vitriol, 321-2, 349, 370, 373-4. 
Qaniidil, lamps, 326. 
Qanniinf, bottles or flasks, 325, 356, 358, 380. 
Qav', cucurbit, 324, 355, 356, 362, 380, 422. 
QawiirZr, phials, 325, 356, 358, 380. 
Qidr, earthen pot, 325. 
Qim', glass funuel, 326. 
Q~ldiir,  earthenware pots, 325. 

Rubit (?), mercury, 422. 
RPmHyana, myth about GahgH as found in, 255. 
Rasiis, tin and lead, 355, 370. 
Rat or Misbakalz, iron mould, 324, 353, 362. 
Rdinaj  (colophony), 353, 365, 
Riiwsq, filter, 326. 
ar-Rszi, bearing of Siibian religious beliefs on 

the ideas of, 3 9 8  
-Chaldaean element ill his chemistry, 340. 
-life, work and personality of, 31% 
-on methods of subjecting substa~ices to the 

process of ball, 333. 
-sources of his knowledge, 335. 
Red gum, 434. 440. 
Red so lu t io~~ O F  sodiu~n sulphide, 324. 
Red water, process of, 432. 
Kiqiit (or RuqBt), poem of, 73. 
R~szr&tni, metal, 378, 422. 

SHbian doctrines, origi~~ators of ,  398. 
.-religious beliefs, 398. 
-temples, 398. 
Saklalt oi Ras~r&/ay, coppc~ oxide, 323.352-3. 365. 
Sal-ammoli~ac. See Niir_hiidu~. 
Snliiynh, flat stone mortar, 3 2 5 .  356, 380, 3849 

422. 
Sallnh, basket, 326. 
Salt of  ashes, crutle potassiun~ cal.bonate, 376. 
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Salt of nilrah, 376- 
-of al-qi15, sodium carbollate, 376. 
-of al-qil and lime. caustic soda, 324, 391. 
-of urine, ~nicrocosmic salt, 377. 
Salts, ceration of, with oils, 393 
-used in alchemy, 322, 346, 364, 370, 375. 
Sanlal Island, house-painting of the Uriyas of,  

243. 
-plan of couuposite house 011, 242. 
-Urivas of, 241. 
Saink.$pta-slva, 79. 
Sanskrit words, index of, with corresponding 

Prakrit iidesas, 87. 
SlralggE, dug-out canoe, 179. 
Sarnai, inflated skin-raft, 174. 
Sculpture on the model of t t ~ e  Ganges in a 

Gaojam temple, 256. 
Seine nets for catching fishes, 223. 

subah, alloy, 324, 377, 408. 
s a b b ,  alum, 348, 364, 373. 
3i&lzah, dadanj, haetnatite or iroll oxide, 321~ 

351,365, 370, 372. 
sakk, arsenic oxide, 321, 323, 352-3, 365j 3701 

372. 
Shlingla il l ,  net to catch hilsa, 228. 
Shastri, H., myths on the origin of Gangs, 255. 
Sholit bhelii, for111 of raft, 175. 
Siddhahemacandva, 78. 
Solution in dung, 388. 
-of mercury-ammolliu~~l chloride, 324. 
-of seven salts, 333. 
'Spirits,' alchemical substances, 321, 338, 346, 

363, 370. 
Stapleton, H. E., and others. Chemistry in 'IrBq 

and Persia, 317. 
Stones used in alche~ny, 321, 349, 364, 370-1. 
Sublimation of mercury, 385-6. 
Substances, alchemical, 321, 338, 345, 363, 370, 

394. 
-astrological classificatio~~ or, 404. 
Sukurrzcjah, dish or platter, 326. 
S u l ~ h ~ ~ ,  371. 

vitriol, 321-2, 349, 364, 370, 373-4. 
Suti-lal, fishing net, 226, 

Tiibistiin, brazier, 363. 
Tab& coction or digestion, 327, 329. 
Tabr9yah, 377. 
Tadbiv, instruments used in alchenly, 324, 353, 

378. 
TahWl, solution, 366. 
TajsTd, process of purifying substances, 329. 
Ta&nzir, process of ferment at in^^, 436, 441. 
Takhniq or tavkhim, fornz ot sublin~ation, 330, 

358-9. 
Taklis, calcinatiotl, 330, 359, 367. 
Talghbm or i l d a m ,  amalgamation, 320. 
Tiiliqan, alloy, 324, 377, 408-10. 
Talq, mica and asbestos, 321, 351, 365, 370, 372. 
I'nw~zil or miziil, combination, 327, 334. 
Tagtniir, baker's oven, 325. 
Taqtiv, distillation, decalltatiou~ or liltration, 

327-8, 357, 366. 
Tar-liil, fishing net, 234. 
Tarlzttnah 'Ain  ns-San'ah, a Persian lus., 419. 
Tasdzynh, rusting, 330, 367. 
Tas_hm%', ceration, 327, 331, 367. 
Ta&wiyah, assation or roasting, 327, 329, 358, 

366, 422. 
Tas'id, sublimatioll, 329, 359, 366, 385. 
Taswil, lixiviation, 327, 367. 
Tigavz or gamla, kind of coracle, 176. 
TZn al-Hikmah, ' Clay of IVisdonl,' 356, 367, 382. 
E n  al-gukamii', ' Clay oE the  Philosophers,' 382. 
Tinkiiv, both borax aud salt, 322, 348, 364, 

370, 374. 
Toni-131, fishing uet, 226. 
Tuva, fishing trap, 210. 

Tntiyii, copper or lead oxide, 321, 323, 350, 353, 

364, 366, 370, 372. 

Ulakh, cargo vessel, 191. 
'Uqiib, sal-ammoniac, 346-7. 
Uriya n ~ u r a l  decoration, 241. 
Usrubb, lead, 370. 
Usrunj, red lead, 323, 353# 365, 378. 
Ustuqus al-Uss, with reference t o  ar-RLzi's classi- 

fication of substatlces, 338. 
-selections from, 394. 
Uaiil ,  aludel, 325: 355-6, 363, 380, 382, 422. 

Vitriols used in alchenly, 321, 348, 364, 370, 373- 
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Water, poiso~~ous, 392. 

-sharp, 391. 

Water of ~nnrqn&i&ii, 435, 441. 

-of mnrtak, 435, 440. 

-of mercury, 435, 441. 

-of sulphur and alkaline salt, 434, 440. 

-OF tin, process of making, 426. 

' Wliite ' (silver), description of making, 424. 

Working iuodel of the origin of the Ganges, 251, 

Ziid ar-Raghwah, strong solutio~l of calciul~i poly- 
sulphide, 324, 391. 

Za'friin a l -Hadfd ,  ferric oxide, 323, 353, 366, 377. 
Ziij al-ilsiikifah, cobblers' vitriol, 349, 364. 
Ziij al-Hibr,  ink vitriol, 349. 
Ziijiit. See Vitriols. 
Zanjiir, copper acetate, 323,  353, 365, 377. 
Zariiwandi, borax, 322, 348, 364, 370, 374. 
Z a r n i a ,  arsenic sulphide. 346, 3.53, 365, 367, 370. 
Ziqq. See Min/a&. 
Zunjujr, ~nercuric sulphide, 323, 353, 365. 

- 
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